
































































































































































































































































































































































































rnaea 3. YnpaeneH1.1e OCBeL14eH1.1eM 

o6pa3HO, JJ:OCTaTOqHO eMKOCTII B 47 ... 200 MK<!>. IlpII 60JibIIIOH BhIJJ:epJKKe 

BpeMeHII rrpIIMeH5IIOT KOHJJ:eHCaTOpbI c MaJibIM TOKOM yTeqKII, HarrpIIMep: 

K53-1, K53-18, K50-35 II aHaJiornqHbie HM c eMKOCTbIO .ll,O 5000 MK<l>. 

0AeTam1x 

Ilocrn.HHHbie pe3IICTOpb1 TIIna MJIT-0,25 IIJIII JJ:pyrue attanornqHhie. 

TpaH3IICTop VT1 BhIIIOJIH.HeT poJib KOMMyTarnpa TOI<a. 

01<cIIJJ:HhIH KOHJJ:ettcaTop C2 crnaJKIIBaeT nyJihca11IIII HanpmKemrn OT 

HecTa6IIJIII3IIpoBaHHOro IICToqHIIKa rrIITattII.H - aJJ:anTepa. B 3TOH cxeMe OH 

Heo6xoJJ:IIM. 

3JieKTpottHa.H cxeMa y3Jia, npeJJ:cTaBJieHtta.H tta PHc. 3.28, MOJKeT IIC· 

IIOJib30BaTbC.H II B JJ:pyrIIX CJiyqa.HX B 3aBIICIIMOCTlI OT xapaKTepa Harpy3KII. 

BMecrn KI1540A, MO:iKHO IICIIOJih30BaTh KI1922A1, KI1922E1, 

KI1743A, KI1743B. lb 3apy6eJKHbIX: IRF540, BUZ11, IRF511, IRF640, 

IRF720. ,l{JI.H IIIITaHII.H Harpy3KII MaJIOH II cpeJJ:Hett MOIIIHOCTII ( c TOKOM JJ:O 

1 A) rrpIIMeH.HIOT KI1501, KI17138, KI1707, KI17131, KI1504 c JII06b1M 

6yKBettHhIM IIH.ZJ:eKCOM. EcJIII Tpe6yeTC.H oqeHb 6oJibIIIOH TOK B ttarpy3Ke, B 

Kaqecrne VT1 6e3 II3MeHettII.H cxeMbI rrpIIMeH.HIOT IRG4PC50F c MOIIIHOC­

ThIO ll:O 200 BT. 

y CTpOHCTBO He Tpe6yeT HaJiaiKIIBaHII.H, KpoMe ycTaHOBKII BpeMeHHOro 

IIHTepBana 3a.ZJ:epJKKII, II3MeH.HeMoro (KaK omrcaHo BhIIIIe) rrapaMeTpaMII 

RC-11errII. 

Bonpocb1np1.1MeHeH1.1H 

3Ta cxeMa IIMeeT YHIIBepCaJibHbIH xapaKTep. Ilpe.ZJ:IIOJIO/KIIM, Heo6xo­

JJ:HMO OTcpoqnTh BKJIIOqeHHe KaKoro-JIII6o 3JierapoHHoro y3Jia Ha ttecKOJih­

KO MIIHYT IlOCJie IIOJJ:aqn Ha ycTpOHCTBO IlHTaHII.H. qacrn TaKOH BOrrpoc 

npHXO.ZJ:MTC.H peIIIaTb npM KOHCTpyttpoBaHIIII yCTpoikTB oxpaHHOH CIIrtta­

JIH3a111rn. qT06br BblHTII lI3 IIOMe111ettII.H II 3aKpbITb 3a co6oH: .ZJ:BepM, Tpe6y­

eTC.H HeKOTOpoe BpeM.H, KOr,Zl;a CIIrHaJIII3allII.H e111e He JJ:OJIJKHa pearIIpOBaTb 

Ha pa30pBaHHbIH nIJieH<p oxpaHhI, a ITO rrpoIIIeCTBlilI aBTOMaTIIqeCKII 3aJJ:aH­

HOro BpeMeHII CaMOCTO.HTeJibHO BKJIIOqaTbC.H B peJKIIM CKaHIIpOBaHII.H CBO­

IIX IIIJiettcpOB ( COOTBeTCTBYIOIIIMX .ZJ:aTqlIKOB ). ,l{JI.H 3TOro .ZJ:OCTaToqtto IIOMe­

H.HTb MeCTaMM ( c co6JIIOJJ:eHIIeM rroJI.HpHOCTM C 1) 3JieMeHThI R2 M C 1. 
KHorr1<a SA1 M pe3IICTOp R1 BKJI10qa10TC.H TaKJKe rrapaJIJieJihHO BpeM.H3a.ZJ:a-

10111eMy KOH.ZJ:eHcaTOpy C 1. 11 pH HeHa.ZJ:o6HoCTM 3TY 11errh II3 cxeMhI IICKJIIO­

qaIOT. Terreph rrpII BKJIIOqeHMM IIMTaHM.H Harpy3Ka 6y.ZJ:eT o6ecTOqeHa .ZJ:O Tex 

rrop, rroKa He 3ap.H.ZJ:IITC.H CL ,l{JI.H JJ:OCTIIJKeHM.H o6paTHoro 3cpcpeKTa (3a­

.ZJ:ep1KKM BKJIIOqeHM.H B 6a3oBott cxeMe PHc. 3.28) TaKJKe JJ:OIIYCTHMO BKJIIO-



3. 12. 3KOHOM8M3ep AllSI MMHM·CBenmbHMKa 

'IMTb B pa3pbIB DD1.1 M DD1.2 eme o,zurn MHBepTOp MJIM, npM MCilOJlb30Ba­

HMM B cxeMe cJia6oToqttoro 3JieKTpoMexaHHqecKoro peJie, no,n;KJIIO'lHTh yc­

TponcTBO Harpy3KM K KOHTaKTaM peJie Ha pa3MbIKaHHe. 

Hanp.sDKeHHe nHTaHH.sr 3JieKTpwi:ecKOM cxeMbI - B ,n;Hana3otte 

4.5 .. .15 B, o,n;HaKO B HaIIIeM CJiyqae OHO 3aB.sr3aHO c TMilOM npHMeH.sreMOM 

JiaMnhr HaKaJIHBaHHH H Haxo,n;HTCH B npe,aeJiax 4.5 ... 6 B. KaK noKa3aJia 

npaKTHKa, npH IlOBbIIIIeHHOM, OTHOCHTeJibHO HOMHHaJibHOfO ,ll;JIH JiaMilbI 

ttaKaJIMBaHHH Hanp.srJI<eHHH 5 B (npH UITaTHOM nHTaHHH OT 6arnpen, Ha­

npHMep, 3 B) cBeTHJihHHK pa6orneT ua,aeJI<HO, nocKOJihKY, KaK npaBirno, 

npHMeH.sreMhie JiaMITbI pacctJHTaHbI Ha Hanp.srJI<eHHe 5 ... 6 B. ToK noTpe6Jie­

HHH y3Jia npH BbIKJIIO'leHHOM JiaMne HaKaJIHBaHHH He npeBbIIIIaeT 2 MA. 

Y3eJI MOJI<HO pacrnHpMTb, )J;OITOJIHHB ero 3BYKOBbIM 3cpcpeKTOM - npH 

BKJIIO'leHHH CBeTa 6y)J;eT aKTMBHpoBaH 3BYKOBOM KancIOJib co BCTpOeHHbIM 

reHepaTOpoM (noKa3aH Ha cxeMe nym{mpoM). 3ByKoBoii KarrcroJib HA1 co 

BCTpoeHHhIM rettepaTOpOM- JII06oii noaxo)J;HIUHM, ttarrpMMep, FMQ-2015B, 
1212FXP. 

~::heMeHTbI y3Jia 3aKpenJI.srIOTC.sr Ha MOHTaJI<HOM nJiaTe H noMemaroTc.sr 

BHYTPM Kopnyca CBeTHJihHHKa. 
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3. 13. YBEnM"IEHME AOnrOBE"IHOCTM 
nAMn HAKA.nMBAHMSI 

0 nynIX npo.n:JieHHJI cpoKOB «)l{ll3HH» 3JieKTpnqecKIIX JiaMII HaKaJIHBa­

HHJI CKa3aIJO H HailttCaHo HeMaJIO. IJpe.n.JiaraIO eme Ol{HH sapHaHT, Ha MOH 

B3rJIJI,ll,, caMbIH OIITHMaJibHblM, eCJIH rosopHTb 0 Ha,ll,eJKHOCTH aJieKTPOHHO­

ro y3Jia H o rrpocToTe c6opKH KOHCTPYKUMH. B octtoBe pa3pa6oTKH - orpa­

HH'leHtte nycKOBOrO TOKa IIOCTO.SIHHbIMH pe3HCTopaMH. 

Han60JihIIIy10 onacnocTb .D.JIJI HHTH aJieKTpttqecKux JiaMn naKaJIHBa­

HH.SI npe,ll,CTaBWieT MOMeHT no.n:a'lH Hanp.sIJKeHH.SI (Kor.ua BOJibcppaMOBa.SI: 

HHTb XOJIO.ilHM, ll ee corrpOTHBJiemre ::IJieKTpH'leCKOMY TOKY MaJIO ). MMeH­

HO B ::ITOT MOMeHT BblXO,llJIT H3 CTpOH 6oJiblllHHCTBO JiaMII HaKamrnaHmI. 

CorrpoTHBJiettue xoJio.n:aoii HHTH HaKanusamrn. JiaMrrhr MOIUHOCTbIO 40 BT, 

pacc'lttTaHHOM Ha Harrp.sIJKeHtte ceTu 220 B, pantto 110 OM. Cy6beKTMBHO 

CJie.uyeT Y'lllThIBaTb TaKHe cpaKTOpbI, KaK KOJie6attmf nepeMeHHOro Hanp.SI­

)KeHJrn H 'laCTOTbI B OCBeTHTeJibHOH CeTM 220 B B 3aBI1CHMOCTH OT ee Ha­

rpy:>KeHHOCTH (B OT,ileJibHO B3HTOM KOHType). 

RLR6 

S1 

----- - -

-
-2208 

Hl1 220V/40W 

x 
R1 ... R6(C2...C13) 5050M 

Puc. 3.29. 3JieKTpnqecKcur cxeMa YCTPOHCTBa 

M ecJIH KOJie6attmr 'IaCTOThI nepeMeHttoro TOKa He orraCHhI .n:1u1 JiaMIIhI 

(.ll.0 ±10% OT 3HaqeHmI 50 fU B ropO,ll,CI<OM MeCTHOCTH), TO IIOBbIIIIeHHe Ha­

npHiKeffHJI Ha 20 ... 30 B B Be'lepttue H HO'lHbie 'IaCbI (Kor.ua noTpe6Jiemre 
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3.13. Yaem'1'4eHMe AOnroBe'4HOCTM naMn HaKanMBaHMR 

. anepnrn: o6bPIHO COKpamaeTC5I) MO)KeT HMeTh neqaJihHhie IIOCJie.ZJ:CTBH5I. 

llprr BKJiroqeHHH B ceTh aJieKTpii'IeCKOH JiaMIIhI c XOJIO.ZJ:HOM HHTbIO qepe3 

ee CIIHpaJib npoif.n;eT TOK OKOJIO 2 A. 
IlpHMemrn uenoqKy orpaHrrqrrTeJibHbIX pe3HCTopoB, Y.ZJ:aJIOCh coKpa­

THTb Harpy3KY Ha CIIHpaJib JiaMIIbl, oco6eHHO B nepBblH MOMeHT no.n;aqH Ha­

np.SDKeHH5I. B cxeMe nprrMemnoTCH pe3HCTOpbI C2-13, KOTOpb1e HMeIOT 

conpoTHBJieHne 505 OM ±0.2%. ~ho HerrponoJioqHbie TOHKOCJIOHHhie Me­

TaJIJIOOKHCHhie pe3HCTOpbI, KOTOpbie HaBepH5IKa Hail.n;yTCH B CTapbIX 3ana­

cax paqnTeJibHOfO X03HHHa. TaKyIO KJiaccmpnKaUHIO HMeJill IIOCTOHHHbie 

pe3HCTOpbI, BbIIIYCKaBmneca OTeqecTBeHHOH rrpOMbIIDJieHHOCTbIO .n:o 

1980 r. Kopnyc aTnx npn6opoB - MeTaJIJIOCTeKJI5IHHbIH c BaKyyMoM BHYT­

p11. ,ll)nrna Kopnyca 18 MM. 

Ilprr rro.n;KJI10qeHHH nMTamrn 220 B Ha JiaMrry HaKaJIHBamrn HL1 B03-

.n:e1krnyeT nepeMeRROe HanpaJI<eHne OKOJIO 172 B (PHC. 3.29). 

Om11caHMe 3KcnepMMeHTa 

Ila.n;eHMe Harrpa)KeHHH Ha uenH R1...R6 cocTaBHJIO 45 B. ToK B uemi: 

0.13 A. 3rn .n;onycTHMO, TaK I<aK no nacnopTHbIM .n;aHHbIM npu6opoB C2-13 
MaI<CHMaJibHbIH TOK qepe3 ::JTH pe3HCTOpbI He .ZJ:OJI)KeH npeBhIIDaTh 0.25 A. 
TenJioBaa MOW:HOCTb, pacceirnaeMaa Ha pe3HcTopax, HeBeJIHKa. TeMnepa­

Typa llX KOprrycoB He npeBbimaeT +45°C. 3KcnepHMeHT npOBO,ZJ;HJICH B 

KpyrnocyTOqHOM peJI<HMe. 

PeayJihTaTbI: B TeqeHue .n;Byx JieT He 3aMeHeHo HM o.n;Hoii JiaMIIbI (JJ:o 

BHe.n;pemrn B 3KCnJiyanu11ro .n;attHoro y3Jia, JiaMIIbI Ha JiecTHHqHoH KJieTKe 

BbIXO.llllJlll ll3 CTpOH H 3aMeHHJIHCb c HenpMHTHOH perymipHOCTbIO O.ZJ:HH 

pa3 B noJITopa Mecaua).1) 

Oco6eHHOCTM MOHTalKa 

Bee pe3HCTOpbI MeTo.n;oM nattKH BbIBO.ZJ:OB 3aKpenJIHIOTCa Ha IIJIOW:aJJ:KY 

O.ZJ:HOCTOpOHHe cl>OJibfHpOBaHHOfO CTeKJIOTeKCTOJIHTa, pa3MepaMH 

45x60 MM (n 6oJiee), c rrpeJJ:BapHTeJihHO pa3.n;eJieHHOH TOKOIIpOBO.ll.RW:en 

nonepxHOCThIO Ha Tpn paBHhIX ceKTOpa. ToKonpoBO.ZJ:HII.(HM cJion y.z:io6tto 

pa3JJ:eJIMTb JJ:OPO)KKaMH, npope3aB HX CKaJibJieJieM HJIH OCTpO 3aToqeHHbIM 

HO)l{OM. Ha PHc. 3.30 rroKa3aHo, KaK 3TO c.n;eJiaTb. 

1> YeeJll'.1qem1e n:onroeeqHoCTH naMrr HaKaJIHBaHWI rrpH ucuoJJb30BaHHH ){aHttoro 

TeXHHqecKoro perneHWI 6yn:eT HeH36e)f{H0 coupOBO)K,!18TbCH YMeHbllleHHeM CBeTOBOH OT)l,aqH 

JJ8MUbl. (llpuM. HOy'I. pea.) 
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rnaaa 3. YnpaaneH111e ocaell,\eH111eM 

KoHTaKT KOHTaKT 

Puc. 3.30. BtteIIImrii: BH,l( 

MOHTa;Jrnoii:: IlJiaTbI 

3Ta KOHCTPYKQIUI JKeCTKO MOHTHpyeT­

C5I K CTette caMope3aMH mm .l(I06eJrnM11, a 

CBepxy 3aKpbIBaeTC5I MeTaJIJIHl.JeCKlIM lIJllI 

TIJiaCTMaCCOBblM KOJKYXOM - KpbllllKOM c 

npoCBepJieHHblMlI OTBepCTlI5IMH (.l(HaMeT­

poM 2 .. .4 MM KaJK.l(Oe) .l(Jl5I eCTecTBeHHOfO 

oxJia)J(.l(eHH5I B03.l(YXOM. 3JieMeHTbI y3Jia He 

.l(QJl)KHbl conpHKacaTbC5I c KpbllllKOM. 

B Kal.JecTBe JiaMTibI HaKaJIHBaHH5I HL1 
lICilOJlb3YeTC5I 3JieKTpHl.JeCKa51 JiaMna 

235 ... 240 B/40 BT, ycTattoBWiettttaH .l(JI5I 

OCBemettlI5I JieCTHlIQbI )J(lIJIOro .l(OMa. Ilp11 

11cnoJih30Bamm orpattHl.JHTeJibttoro y3Jia c APYfHMH naMnaMH H B Apyrttx 

ycJIOBH5IX n11Taromero ttanp5IJKett115I tteo6xo.l(HM OT.l(eJihHbIM pacl.Jfa napa­

MeTpoB cxeMbI. Ilp11 ITO.l(KJIIOl.JeHHH y3Jia 11 ero 3KCnJiyaTaQHH o65I3aTeJibHO 

co6JIIO.l(emi:e Mep 3JieKpo6e3onacttocTH. 



i 3.14. CBET AflS1 nAS111bHHKA 

t ~~11l1~\·ill\~~~ 

Pa6oqee MeCTo pa.uMoJI106ineJrn: Tpe6yeT 'IMCTOThI, 6e3orracHocTM M 

KOMcpopTa. 0,n;Ha M3 cocTaBJIRIOrn;Mx KOMcpopTa rrpM pa60Te - y;:i;o6Hbre 

H Ha,[(eJKHhie HHCTpyMeHThI, BaJKHeHIIIHM H3 KOTOpbIX RBJIReTCR IIMJibHHK. 

B rrpaKTMKe peMOHTa pamrnarrrrapaTyphI H co3.[(aHHM pa.uttoJI106MTeJihCKMX 

KOHCTPYKU:MH Hepe.UKH cJiy'laM, Kor.ua rrpttXO.UMTC.H rro.ucBe'IHBaTh yqacToK 

MOHTaJKHOH (rre'laTHOH) IIJiaTbl ,[(OIIOJIHHTeJibHbIM MCTO'IHMKOM CBeTa . .l(mI 

3TOH ueJIH MOJKHO 3aKperrHTb ne60JibllIOH CBeTMJibHMK Ha Koprryce rraRJib­

HMKa. IlpM 3TOM MCTO'IHMK CBeTa ,[(OJIJKeH 6bITb He60JibllIMM, aero CBeTOBOH 

IlOTOK HarrpaBJieHHhIM na JKaJIO IIMJlbHMKa. 

B JIMTepaType MHor.ua orrMchmaIOTC.H pau:rrpe.uJioJKeHHR rro ycnnoBKe 

.[(OIIOJIHMTeJibHOro OCBern;eHM.H c HarrpaBJieHHhIM IIOTOKOM CBeTa na rra.HJib­

HOe o6opy;:i;oBaHMe. 0.uHaKO rrpe.uJiaraeMhIH MeTO.[( .OTJIM'laeTC.H TeM, 'ITO He 

IIOTpe6yeTC.H BHOCMTb HMKaKMX M3MeHeHMH HM B KOHCTPYKU:MIO rra.HJibHMKa 

(KaK 3TO rrepMO.[(M'leCKM rrpe.uJiaraeTC.H B JIMTepaType), HM 3aTpa'IMBaTb Bpe­

M.H Ha ycTpOHCTBO OCBern;eHM.H JKaJia. 3TM peKOMen.uaU:MH JierKO ocyrn:ecT­

BMTb na rrpaKTMKe, 6Jiaro.uap.H TOMy, 'ITO IIOpTaTMBHhie MMHM-CBeTMJibHMKM 

.[(JI.H 6bITOBhIX HYJK.ll. yJKe rro.HBMJIMCh B rrpo.uaJKe. 0.UMH M3 TaKMX cBeTHJih­

HMKOB JIOKaJibHOH IIO,[(CBeTKM rrpe.[(CTaBJieH Ha PHC. 3.31. 
OcHOBHoe OTJIM'IMe TaKoro cBeTMJihHMKa - Bero He6oJihIIIMX ra6apM­

Tax M B03MOJKHOCTM IlOBOpOTa Ha 360°. KJmrrca, pacrroJIOJKeHHa.H B OCHOBa­

HMM CBeTMJibHMKa, Ha,[(eJKHO 3aKpeIIJI.HeT ero Ha Koprryce-pyqKe rrpaKTM'le­

CKM JII06oro IIMJibHMKa, B TOM 'IMCJie M Tex, 'ITO BXO.[(.HT B KOMIIJieKT rraRJib­

HOH cTaHU:MM. PacrroJioJKeHHM B Topue CBeTMJihHMKa KHorrKa rr03BOJI.HeT 

y.uo6Ho BKJIIO'laTh M BbIKJIIO'laTb CBeTOBOH IlOTOK .[(BMJKeHMeM TOJibKO 0.[(HO­

ro 6oJihIIIoro rraJihU:a rrpaBoiI pyKM (B KOTopoiI o6hr'IHO .uepJKaT rra.HJihHMK). 

I1cTO'IHMKOM ocBern;eHM.H cJiyJKaT TPM YJihTpMpKMX cBeTO.[(MO.[(a 

TMrra L-793SRC-E 6eJIO-JIYHHoro u:BeTa cBe'leHM.H, B HeKoTOphIX MO.UeJIRX 

rrpMMeH.HIOT CBeTO.UIIO.ll.hI RS276-143 ( cBe.[(eHM.H rroJiy'leHbI M3 rracrropn 

cBeTMJibHMKa). CBeTO.[(MO.ll.hI pacrroJioJKeHhI B O.UHOM KOJIJIIIMaTope, 'ITO 



r11aaa 3. YnpaaneHMe OCBell.!,eHMeM 

Puc. 331. IlpOMhillIJieHHhIH CBeTJIJihHHK JIOKaJihHOH TIOi'(CBeTKH 

II03BOJUieT IIOJIY'IHTl/ CBeTOBOH IIOTOK 6oJibIIIOH CHJibI H KY'!HOCTH. Cmra 

cBeTa TOJibKO o,n:Horo cBern,n:no.n:a 2800 MK,n: (MmrmmaH,n:eJI). 

KaK 3aKperrHTh cBeTHJihHHK Ha py'!Ke rraaJibHHKa, rroKa3aHo Ha 

PHc. 3.32. 
HcTO'IHHKOM rrnTaHna cJiyJKaT Tpn aJieMeHTa Tnrra LR-44, coe,n:nHeH­

HhIX rrocJie,n:oBaTeJihHO, c HarrpaJI<emreM 1.35 B KaJI<,n:hriI. Ilpn HerrpepbIB­

HOM rrpnMeHeHHH CBeTHJibHHKa CBeJKHX 3JieMeHTOB mnaHHH XBaTHT Ha 

12 .. .13 'I. 0,n:ttaKO pe,n:KHH pa,n:HOJJI06HTeJib IIOJib3YeTC5I IIO,ll;CBeTKOH B Te'!e­

HHe ,n:JIHTeJihHoro BpeMeHn tterrpephrnHo. B 6oJihIIIHHCTBe cJiy'IaeB rne­

THJihHHK HCIIOJib3YIOT KpaTKOBpeMeHHO ,ll;JI2: TeX HJIH HHbIX pa,n:HOMOHTaJK­

HbIX pa60T, Kor,n:a Tpe6yeTC2: 3aMeHa 3JieMeHTa B IIe'IaTHOH IIJiaTe. l{Jia 3THX 

n:eJieiI CBeTHJibHHK 6e30TKa3HO pa6oTaeT ro,n:aMH, TaK KaK pecypc CBeTO,n:H-
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3.14. CeeT AJlSI nastnbHHKa 

Puc. 3.32. MeTo.n: 3aKpenJiemrn MHHH-CBeTHJibHHKa Ha pyqKe rra.HJihHHKa 

o.noB (no cpaBtteHIIIO c JiaMIIaMH HaKamrnaHH5I) orpoMeH ll COCTaBJI5leT He 

Mettee 20 000 '-IaCOB. 

Ilpw Heo6xo.nIIMOCTll TaKOH CBenlJibHlIK MOJKHO 6e3 Tpy.na Ctt5ITb c na-

5lJibttlIKa II IIpHMett5ITb IIO ,npyroMy Ha3tta'Iemno (ttanpHMep, ,ll;JI5l IIO,n;CBeT­

KH KJiaBHaTypbI B ttOyT6yKe B Be'Iepttee BpeMa). 

CTOHMOCTb MHHM-CBeTHJibttMKa (BMeCTe c 3JieMeHTaMll IIHTattH5I) Me­

ttee 50 py6. (B CattKT-IleTep6ypre). 

---- 201 



DD1 K561TM2 
Kl P3C35 (PC -----~--- . 4.569.600-03) 

r11ABA4 

Kl.1 

n::-J20B 
L;®-: 

220 8/100 BT 



4.1. AOPA60TKAABTOM06MnbHOro 
TPAHCMBEPA ALAN78+R 

ABToMo6HJibHbie TpattcHBepbI (rrpneMonepeLJ:aTqHKH .n:m1 Ctt-EH-CB5I-

3H) COCTaBJIJIIOT 3HaqHTeJibHYIO H HaH6oJiee .n:ocTynHyIO no QeHaM ,llOJIIO 

pbrnKa Bcex npe,n:Jio)l(emrH: KB noJiynpocpeccnoHaJibHbIX H rrpocpeccno­

HaJihHhIX pa.n:nocTaHIIHH. TaKne TpaHCHBepbI umpoKo rrpHMett.sIIOT He TOJib­

KO BO.llHTeJIH-.llaJibHo6oiimHKH (KaK MO)l(eT IIOKa3aTbCJI Ha rrepBbIH B3fJIJI.ll), 

Ho H Bee Te, KOMY HY)l(Ha KaqecTBeHHaJI He,n:opora.sI CB5I3b Ha paccTo.sIHHJI .n:o 

10 ... 50 KM (B 3aBHCHMOCTH OT JiaH.n:macpTa MeCTHOCTH). IlpHMepoM TOMY 

MO)l(eT cJiy:>KHTb rrpHMeHeHHe CH-DH-cTaHQJIH B y.n:aJieHHhrx Me)l(,n:y co6oH: 

rroceJIKax, CB5I3b MeJK,n:y rrpe.n:ce,n:aTeJIJIMH coBX030B H npaBJieHHeM, Mapm­

PYTHbIMH aBrn6ycaMH H .n:a)l(e Me)K,n:y oT,n:eJibHO pacnoJIO)KeHHbIMH TOqKaMH 

o6meIIHTa HJIH llIHHOMOHTa:>Ka (B03MO)KHbl pa3Hbie BapttaHTbI), o6be.llHHeH­

HbIMH B o,n:Hy ceTb H HMeIOmHe o6mee pyKoBo.n:crno. Bo Bcex 3THX rrpnMepax 

Tpy,n:HO He 3aMeTHTb Ba)KHbie ~IIJIIOCbl>.'> rrpHMeHeHH5I ,n:aHHOro BH,n:a CB5I3H: 

HeT a6oHeHTCKOH IIJiaTbI 3a TpacpHK (pa3roBopHoe BpeM.sI), II05IBJIJieTC5I B03-

MO)KHOCTb HCIIOJih30BaTh Cn-EH-pa.n:nocTaHIIHH ,.'lJI.sI BhI30Ba 3KCTpeHHbIX 

CJiyJK6 ITOMOII(H ll cnaceHH5I ll .llJl5I o6meHH5I c .n:pyrHMH a6oHeHTaMH Ha pa3-

HbIX KaHaJiaX .n:nana3oHa 27 MfII; eme 0.llHH BTOpOCTerreHHbIH apryMeHT -

CTOHMOCTb KOMITJieKTa ll.3 .llBYX ynOMJIHYTbIX CTaHQHH OTHOCHTeJibHO HeBbI­

COKa (B npe,n:eJiax 6000 py6.). 

KpoMe Toro, .n:a1Ke c noMOII(bIO aBTOMo6HJibHOro TpaHcnBepa MO/KHO 

npHHHMaTb H HHOr,n:a nepe.n:aBaTb B pe)KHMe O,n:HOITOJIOCHOH MO.llYJI5IIIHH 

IrncpopMaQHIO Ha .llaJibHHe paccT05IHH5I. 3,uecb B3/KHOe 3HaqeHHe HMeeT 

JiaH,umacpT MeCTHOCTH H, KOHeqHo /Ke, aHTeHHa . 

.Z:Vrn 3THX QeJieH ITO.llOHJlYT MHome aBTOM06HJibHbie npneMonepe,.'laT­

qHKH: Alan78+R, Alan87, Alan48, Alan9001, Dragon SS-485, Dragon 

SS-497, President George H .n:pyrue aHaJiomqH,hie. 

EcJIH paccMoTpeTb B KaqecTBe npnMepa ncrroJib30BaHH5I TpaHCHBep 

Alan78+ R, TO BbrnCHHTC.sI HHTepeCHaJI oco6eHHOCTb, KOTOpaJI 6bIJia no.n:Me­

qeHa B npoQecce 3KCITJiyaTaUHH CT3HIIHH. 

3TOT TpaHCHBep He HMeeT peJKHMa CKaHepa (qrn, HeCOMHeHHO, Mirnyc, 

HO, 611aro.n:ap5I MHHHMaJibHbIM cpyHKUH5IM, ueHa ycTpOHCTBa MHHHMaJibHa 
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r t -----lllil 4.1. Aopa6oTKa aaTOM0611mbHoro TpaHc111aepa Alan78+R 

!: no cpaBHemno c amurnraMH). YCTpoiicTBO MoJKeT 3anoMMHaTb TOJihKO no­

t CJie.l(HIOIO CTaHI~MIO, c KOTOpoH: ITpOHCXO.l(MJIO o6meHMe .no OTKJIIO'IeHMH ITH­

~· TaHMH. Y CTaHOBJieHHbIH BHYTPM «'Iepttoro HmMKa» nporpaMMIIpyeMbIH 

MMKpOITpoueccop Maxon 2204446-A IT03BOJIHeT, rrpM oITpe.n:eJieHHOM ITo.n:­

KJIIO'IeHMM, nepexo.l(MTb c 240 KaHaJIOB (JIHTepbl a . ..l) B COKpameHHbIH pe­

JKMM 11, 34 MJIM 40 KaHaJIOB. 

B KJiacctt'IeCKOM napIIaHTe (no yMoJI'IaHIIIO) yCTaHOBJieH peJI<MM 

240 KaHaJIOB ( 40 KaHanon Ha KaJI<.n:yro JIMTepy a, b, c, d, e, l). TaKo.H pe:>KIIM, 

yCTaHOBJieHHbIH Ha ITPOM3BO.l(CTBe, He Bcer.n:a y.n:o6eH, XOTH M npe.n:ocTaBJIH­

eT Hatt6oJiee nrnpoKMe B03MOJKHOCTM B ITJiaHe ITepeKpbITMH 'IaCTOT M y.uo-

6eH .UJIH CBH3M Ha 6oJibllIMe paCCTOHHllH, B JII06o:iI MeCTHOCTM . .llm1 CBH3M c 

orpaHH'IeHHbIM KpyroM KOppeCITOHJJ:eHTOB ( 0 TaKMX ITpHMepax ronopHJIOCb 

Bbillie) Hatt6oJiee ITO,ll,XO.l(MT orpaHM'IeHHblll pe:>KMM, r.n:e eCTb B03MO)KHOCTb 

BbI6opa TOJibKO MeJK.n:y 11, 34 MJIM 40 KaHaJiaMM CBH3ll . 

.llJIH ITepeKJIIO'Iemrn B «yCe'IeHHbIH» peJKMM .UOCTaTO'IHO ITpOM3BeCTll 

He60JibllIMe H3MeHeHHH B ITe'IaTHOM MOHTa)Ke TpaHCMBepa, 'ITO BITOJIHe ITO 

ITJie'Iy JII06oMy pa,ll,MOJII06IITeJIIO, eCJIM MX ocymecTBJIHTb c H3BeCTHbIMM 

MepaMH ITpe.n:ocTOpO)KHOCTH: ){{aJIO ITaHJibHMKa MomHOCTbIO He 6oJiee 

25 BT, ITO.UKJIIO'IeHHoro 'Iepe3 ITOHH:>Karom11H: Tpattc¢opMaTop, .n,oIIJKHO 

. 6bITh 3a3eMJieHo, Ha pyKM MOHTa)l(HHKa Ha.n:eT aHTHcTaTU'IeCKHH 6pacJieT. 

113MeHeHHH M .UOITOJIHeHMH B ITe'IaTHyIO ITJiaTy BHOCHT B COOTBeTCTBMM co 

cxeMoH: Puc. 4.1. 

11 KaH3J108 
------------

r------------SA 1 40 KaHanoa 

MTS-1 
R1 

16 

18 

72 

l ~-- 73 
._,,_DA,-,1 ____ _ 

Maxon 2204-446-A 

Puc. 4.1. 3JieKTprr'lecKaH cxeMa .z:i:opa6oTKH TPaHCU:Bepa Alan78plus 

M1mpocxeMa Maxon 2204446-A ttMeeT 80-BbIBO.UHhIM Kbprryc )l;JIH rro­

BepxHoCTHoro MOHTa)l(a. 

Cornactto cxeMe (Puc. 4.1) Me)l(.l(y o6mwM ITpono.n:oM u Bbrno.n:aMtt 72 H 

73 (Ha IIJiaTe OHM o6ne.l(HHeHbl) BKJIIO'IaeTrn nryHTHpyromwH: pe3llCTOp co­

ITPOTMBJieHIIeM 1 K0M (MJIT-0,25). 
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rnaea4. Papocssisb 

Ha Bhrno.nax: 15, 16; 17; 18 MHKponpou:eccopa (B KJiaccrrqecKoM peJKH­
Me) npncyTcwyeT cama.n Jioq1qecKoii eJUIHHU:hI c ypoBHeM 6 B. EcJIH Ha 
KaJK17u,1ll: H3 3THX BbIBO,ll;OlJ (1moqepe,uM) no,naBaTb· HI13KI1M JIOrM'leCKHii: 
ypoB8Hb (6e3 orpaHrrqaTeJibHbIX pe3HCTOpOB, H6o OHH yJKe ycTaHOBJieHhI B 
nJiaTe ), BhmoJimH.1 i;rp1my,11;rrteJibHOe nporpaMMHpoBam1e MHKponpou:ecco­
pa, TO KOJIMqecTBO KOHTpOJIHpyeMbIX KaHaJIOB CB.H3H H3MeHHTC5I COOTBeT­
C'FBeHIIO Ha 34, 11, 40. Ilo,ZJ;aqa JIOrnqecKoro 0 Ha BhlBO,ZJ;bI 17 H 18 MHKpo­
npm~eccopa npHBO,ZJ;HT K O,Zl;HHM H TeM JKe pe3y JlbTaTaM. 

MeJK.D;y yKa3al:lHhIMH BapnaHTaMH cymecrnyIOT cJie,n;yIOmne pa3Jirrqn.sr: 
npH nO.llKJIJOqeHHH K Bhrno.naM 15 H 16 MHKponpoueccopa o6mero npoBo,ua 
TJ)aHc.1rnep pa6orneT B peJKHMax AM H FM (B IIITaTHOM peJKHMe nepeKJIIO­
qeHHe ocyurecTBJI.HeTc.sr KHOnKoH: Ha nepe.n;HeH: naHeJIH), a npn no,n;KJIJOqe­
HHH o6mero npoBo.n;a K Bhrno.n;y 17 MJIM 18 - TOJihKO B peJKMMe FM. 

Ha cx.eMe Puc. 4.1 noKll3aH BapttaHT BKJIJOqeHM.H TpaHCMBepa .D;JI.H KOH­
TPOJI.H 11 MJIH 40 KaHaJIOB CB.H3H. AttaJiorn'IHhIM o6pa30M ocymecTBJI.HeTc.sr 
TIO,ZJ;KJIIO'leHMe ,Zl;Jl}l 34 KaHaJIOB CB5I3H ~ o6muii: npOBO,ZJ; TIO,ZJ;KJIJOqaJOT K BbI­
BO.D;Y 15 MHKponpoueccopa. B Hell:TpaJihHOM noJIOJKeHHM TyM6Jiepa SA1 
TpaHCMBep pa6orneT B IIITaTHOM peli<MMe 240 KaHaJIOB. 

)lJI.H KOMMYTaUHH y.n;o6Ho HCTIOJib30BaTh MHHMaTIOpHbIH TyM6Jiep TM­
na MTS-1 (MJIM aHaJ1on1qHhIH) c TpeM.H He3aBHCHMbIMM cocTO.HHH.HMM, 
KOTOphrH KpenHTC.H K naHeJIH Kopnyca TpaHCMBepa B y.n;o6HoM MeCTe. Co­
e,n;nHeHH.H ocymecTBJI.HIOTC.H MOHTaJKHhIM npoBo,n;oM MITct>-0,6 MJIH aHa­
JIOrMqHhIM. 

Ilo.no6ttb1e M3MeHeHM.H M .n;onoJIHeI.IM.H MOryT 6bITh ocymecTBJieHhI B 
.n;pyrHX TpaHCHBepax, ecJIH B HHX B KaqeCTBe npoueccopa npHMeH.HeTC.H 
MHKpocxeMa Maxon 2204. 

Eme O,UHa HeMaJIOBa:11rna.sr .n;eTaJih .n;opa6oTKH COCTOHT B TOM, qrn no.n;­
KJIJOqeHHblM K HCTO'IHHKY TIHTaHH.H TpaHCHBep (11.4 ... 15.1 B) 3HaqHTeJib­
HYIO qacTh 3HeprnH B peJKHMe <mprreMi> noTpe6JI.HeT Ha no,n;CBeTKY JKM.U­
KOKpMCTaJIJIHqecKoro HH,ZJ;HKaTopa MHHMaTIOpHbIMH JiaMnaMH HaKaJIHBa­
Hll.H. B uenn TIHTaHH.H JiaMn HaKaJIHBaHH.H yCTaHOBJieH .n;pocceJih L143 
(o6o3HaqeHHe Ha nJiaTe n opHrnHaJihHOH cxeMe TpaHCMBepa Alan78+R), 
KOTOpbIH M3-3a neperpeBa ,ZJ;JIHTeJibHOfO xapaKTepa BbI,ZJ;eJI.sreT TeTIJIO ll MO­
JKeT BbIHTH H3 CTpO.H. IlocJie 3KcnepnMeHTaJihHOH 3KCTIJiyarnunH TpaHCHBe­
pa B peJKHMe 24 qaca 3aMeqeHo, qrn yKa3aHHhIH .n;pocceJib cnoco6cwyeT no­
.HBJieHnIO Henpn.HTHoro 3anaxa rapM, BhI.n;emieT .D;hIM n yrpoJKaeT Bo3ropaHH­
eM Bcero ycTpoH:crna. )lJI.H yCTpaHeHH.H .n;aHHOH npo6JieMhI MOJKHO no:HTH 
.D;BYM.H nyT.HMH: nepBbIH - 3aMeHa MHHHaTIOpHblX JiaMn HaKaJIHBaHH.H CBe­
TO,llllO,UaMH ( c orpaHH'.J:HTeJihHbIMH pe3HCTopaMH) co cneKTpOM ll3JiyqeHH5I, 
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4. 1. Aopa6oTKa aaTOM06MnbHOro TpaHcMaepa Alan78+R 

coorneTcrnyromMM BKycy pa,nMOJII06MTeJU1. BTOpoH: - 3aMetta .npocceJI.H c 

• o6o3ttaqettMeM L143 rrocTO.HHHhIM pe3MCTopoM corrpoTMBJietttteM 2 OM M 

· MOIUHOCThIO pacce.HHM.H He Mettee 2 BT, ttarrpttMep MJIT-2. Mo)KHO .npoc­

ceJih 3aMeHMTh M rrpOBOJIOqHhIM 3KBMBaJieHTOM, HaMOTaB 16 BMTKOB ( BMTOK 

K BMTKY) Tpattc¢opMaTOpttoro rrpOBo,na II3JI ,nttaMeTpoM 0.6 ... 0.8 MM Ha 

KapKac ,Z{MaMeTpOM 5 ... 6 MM ( IIO.l{OH.l{eT rrpOCTOM Kapatt,narn, KOTOpbIH 3aTeM 

.U.OJI)Kett 6bITh BhIHYT). IlpMBe,netttthie MephI crroco6crnyroT 6e3orracttoif aKc­

rrnyaTaUMM TpaHCMBepa, IIO.l{KJIIOqeHHOro K HCTOqHMKy IIMTaHM.H Kpyrnocy­

Toqtto, B TeqeHMe HeCKOJihKMX JieT. 11cTOqHMK IlMTaHM.H ( ecJIM 3TO He aBTO­

M06MJihHhIH aKKYMYJI.HTOp c ttanp.H)KettMeM 12 B) .U.OJI)Kett o6Jia,naTh cooT­

BeTCTBYIOIUMMM 3JieKTpMqecKMMM xapaKTepMCTMKaMM - MOIUHOCThIO (TOK 

He Mettee 4.5 A), 3aIUMTOH OT KOpOTKOro 3aMhIKaHM5I, CTa6MJii.l3au;MeH M 

<l:>MJibTpau:MeH. 
TpattCMBep Alan78plus y)Ke CH.HT c cepttifttoro npoM3BO,ncrna, o.u.ttaKo 

ero rrorryJI.HpHOCTh B orrpe,neJieHHhIX pa,nttomo6MTeJibCKMX Kpyrax HaCTOJih­

KO BhICOKa, qTo MHOroqMcJieHHhie, pattee Bhmymetttthie 3K3eMUJI5IpbI ,natt­

HhIX CTaHUMH c ycnexoM npMMemIIOTC5I M .nopa6aTbrnaIOTC5I no ceif .nettb. 
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4.2. AOPA60TKA TPAHCMBEPA 
MJ-2701 

TpaHcirnep Cn-EH MJ-2701 qmpMbI MegaJet paccqMTaH Ha HanpmKe­

HHe IIHTaHmr 12.5 B, 'ITO, HecMoTp5I Ha ero «qmpMeHHoe:1> npeJJ;Ha3Ha'!eHHe 

JJ;JI5I pa6oTbr B Kaqecrne aBTOM06HJibHoro CH- EH-TpaHCHBepa c IIHTaHHeM 

OT 6opTOBOH cern: aBTOMo6HJI5I 12 B, He 5IBJI5IeTc5I pa3yMHhIM c TO'IKH 3pe­

HH5I npaKTHKH II JIOfIIKII. 

KaK II3BeCTHO OIIhITHbIM paJJ;IIomo6IITeJI5IM II cneu:IIaJIIICTaM, HanpmKe­

HIIe B 6opToso:H. ceTH aBTOM06HJI5I (IIMeeTC5I B BHJlY aBTOM06HJib c AKE Ha­

IIp5IJI<eHHeM 12 B IIOCT05IHHOro TOKa) npH pa60Ta10ru:eM )J;BIIraTeJie MOJKeT 

JJ;OCTHraTb 15 B (TaKOBbI napaMeTpbr peJie-peryJI5ITOpa 3ap5IJJ;KH AKE). 

BcJieJJ;CTBlie ::iToro c HeKOTOpbIMH ::iJieKTpOHHhIMH 11 pazi;1rncHcTeMaMH, B 

TOM 'lIICJie TpaHCHBepaMH, IIPH HX 3KCIIJiyaTaU:HH B aBTOM06HJie cJiy'laIOTC5I 

HenpH5ITHOCTH, npHBOZJ:5Iru:He K peMOHTY 3THX yCTpo:H.crn1>. 
).le:H.cTBHTeJibHO, MaKCHMaJibHOe 'IHCJIO H3 npaKTH'leCKH Bcex OTKa30B 

(c KOTOpbIMH MHe IIpIIIIIJIOCb CTOJIKHYTbC5I B Te'leHIIe HeCKOJibKHX JieT) pa­

ZJ:HOannapaTypbI H TpaHCHBepos B JJ;aHHOM THIIe aBTOM06HJie:H., IIPHXO,/J;HTC5I 

na HettcnpasttocTH, B03HHKIIIHe BCJieJJ;cTBHe nepettanp5!1KeHH5I. A ecJIH 

6bITb 6oJiee TO'lHbIM - II3-3a BKJIIO'leHH5I pelKHMa «IIepeJJ;a'!a:I> B MOMeHT 

pa60TbI CTapTepa H CJieJJ;yIOIIJ:HX cpa3y 3a HMM pelKHMa BKJIIO'leHM5I ,/J;BHra­

TeJI5I II IIOJ.{3ap5I.ZJ;KH aKKYMYJI5ITOpa aBTOM06HJIJI. 

IJ Cornactto fOCT 28751-90 «3JieKTpoo6opy1loBam1e aBTOMo6uJiei1. 3JieKTpOMarHHTHaH 

COBMeCTHMOCTh. KOHL\YKTHBHble IIOMeXH !IO ue!UIM IIHTaHHll. Tpe6oBaHHll " MeTOL\hl 

HC!IhITaHHH», aMIIJIHTylla 6pOCKOB Hanpll)((eHHll B 60PTOBOH ceTH aBTOTpaHCIIOPTHhlX cpeL\CTB 

c HOMHHaJihHhlM Ha!Ipll)((eHHeM 12 B COCTaBJilleT OT 30 L\O 100 rrpu MMTeJihHOCTH 40 ... 400 MC, 

c ttarrpH)((ettueM 24 B - OT 97 L\O 227 B rrpu MHTeJihHOCTH 100 ... 350 MC. KpoMe Toro, Moryr 

HMeTb MeCTO HMIIYJihCbl OTpuuaTeJibHOH IIOJillpHOCTH aMIIJIHTyL\OH L\0 I 00 B MHTeJibHOCTblO 

1...2 MC. YKaJbIBaeMbie 06mecTBOM asToMo6HJihHhIX HH)((ettepos (SAE) qacTo 

BCTpeqa10muecll B03MY1UeHHll B 60PTOBOH ceTH aBTOTpaHCIIOPTHblX cpeL(CTB HMelOT aMIIJIHTyllY 

OT +80 JlO -300 B rrpu MHTeJihHOCTH tte 6oJiee 0.32 c u +200 B rrpu llJIHTeJihHOCTH JlO I MC. 

PellKHe BOJMYIUeHHll JlOCTHraJOT 18 BB crnuuottapHOM pe)((HMe, ±24 B rrpu MHTeJI&liOCTH JlO 

5 MHH H + 125 B rrpu MHTeJihHOCTH 4.5 ... 100 MC. TaKHM o6paJoM, ycJIOBHll JKCIIJiyaTauuu 

PallHOJJieKTpOHHblX ycTpOHCTB, IIOL\KJIJOqeHHblX K 6opTOBOH ceTH aBTOM06HJill (OT 

PaJ:IHOCTaHUllH llO 3apHL\HhlX ycTpOHCTB Mll COTOBhIX TeJiecpOHOB), MOfYT OKa3aTbCll HaMHOfO 

rn)((eJ1ee, qeM OTMeqaeT asrnp. (IlpuM. Hay'I. pea.) 
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4.2. Aopa6oTKa TpaHcr.taepa MJ-2701 

OT tte.n:ocTaTKa ttarrp5DKemrn (9 ... 11 B) B pe)KHMe <iCTapTepa~ .n:o MaKcH-
MaJihttoro 6pocKa ttanp51)Kettm1 ( 14 ... 15 B) rrpH aKTHBau;1rn ,ll,BHraTeJI5l aBTO-
M06HJI5l MO)KeT npOHTH Mettee 1 C, HO H TOfO BpeMeHH OKa3bIBaeTC5l ,ll,OCTa-

11 TO'IHO, <J.T06br BbIBeCTH (HJIH IIOBpe,ll,HTb) ay,n:Hopa.n:1rnamrapaTypy H3 CTp05I. 
B tteCKOJibKHX CJIY<J.aHX peMOHTa TpattcHBepa Megajet-2701 rrpHIIIJIOCb 

: CTOJIKHYTbC51 c O,ll,HOH H TOH )Ke IIOBTOpmomettC51 HeHcnpaBHOCTbIO - npH­
HeCeHHble B peMOHT yCTpOHCTBa Tpe6oBaJIM 3aMeHhl O,ll,HOro H Toro )Ke CTa-
6HJIHTpOHa (o6o3tta<J.eHHe 013 Ha rre<J.aTHoli IIJiaTe). IlpH rrepeHarrp51)Kemm: 
,ll,aHHbIH crn6HJIHTpOH BbIXO,ll,HT H3 CTp051 H 3aMbIKaeT (IIIYHTHpyeT) co6oli 
06m1rii rrpoBO,ll, ( -V rr) H IIHTaHHe MHKpocxeMbI LC7185 qmpMbI Sanyo -
u;ettTpaJibHOH MHKpocxeMbI B .n:aHHOH MO,ll,eJIH TpaHCHBepoa. BcJie,ll,CTBHe 
BbIXO,ll,a H3 CTp051 (BHyTpeHHero 3aMbIKaHmI) CTa6HJIHTpOHa 013 IlHTaHHe 
Ha MHKpocxeMy He IIOCTYIIaJIO, TpaHCHBep MOr pa6oTaTb TOJibKO Ha O,ll,HOM 
KaHaJie, CBeTO,ll,HO,ll,HbIH umppOBOH HH,ll,HKaTOp (IIOJIHOCTbIO ynpaBJI51eMhIH 
MHKpocxeMoli-.n:eIIIHcppaTOpoM LC7185) 6bIJI rroramett. 

HaM6oJihIIIHH 3cpcpeKT .n:aeT 3aMetta BbIIIIe,n:IIIero H3 <:Tpo51 cTa6Hmnpo­
Ha Ha oTe<J.ecrneHHbIH crn6HJIHTpOH ,ll814f. BoaMOX<HbI BapI-IaHThI 

; ,ll814E ... ,ll814,ll, ,ll810, ,ll813, .ll815)J: H .upyrne aHaJIOrH'l.Hbie c Harrp5I)Ke­
HHeM CTa6HJIH3aIIHH 10 .. .14 B. )J:aJKe eCJIH BOBCe HCKJIIO'l.HTb CTa6HmITpOH 
D13 H3 cxeMI>I (rrJiaTI>I) M pa3opBaTh era 3JieKTPM<J.ecKyro uerrb - TpaHcH­
Bep 6yneT pa6oTaTb. Ho, <J.T06hr 06e3orracHTb ycTpoikrno OT rrocJie,n:yromttx 
rrepeHanp51)KCHHH (6pocKOB Hanp51)KeHH5l nttrnmrn .n:o 14 ... 15 B), CTOHT 
ycrnttOBHTb Ha MeCTO D13 yKa3aHHbIH THII oTe<J.ecrneHHbIX crn6HJIHTpo­
HOB. B TaKOM BH,ll,OH3MeHeHHOM COCT05IHHH TpaHCHBep CJIY)KHT 6ecKOHe<J.­
HO ,ll,OJiro (nponepeHO rrpaKTHKOH). 

OT HCTO'l.HliKa IIHTaHH5I .n:o TO'l.KH B cxeMe, r.n:e yCTaHoBJieH cTa6HJIHT­
poH D13, BKJIIO<J.eH nocTOHHHbIH pe3HcTOp R93 c MomHocTbro pacce51HH5I 
0.5 BT H conpoTHBJieHHeM 220 OM. IlpH BHeIIIHeM ocMOTpe HMeHHO ero 
o6yrneHHOe COCT051HHe yKa3bIBaeT Ha HeHcrrpaBHOCTb B 3TOH <J.aCTH CXeMbl. 
IlocJie H3MeHeHH51 cxeMbI BbIIIIeyKa3aHHbIM MeTO,ll,OM rreperpeB 3TOfO pe-
3HCTopa He tta6JIIO,ll,aeTC51. 

KOH,ll,eHCaTOp C7 4 ( HeIIOJI51pHhIH KOH,ll,eHcaTOp THIIa KM-6 eMKOCTbIO 
0.22 MK<l>) u;eJiecoo6pa3HO 3aMeHHTb OKCH,ll,HbIM KOH,ll,eHCaTOpOM JII06oro 
rnrra, HaIIpHMep, K50-35 c eMKOCTbIO 50 ... 100 MK<l> Ha pa6otJee HaIIp5I)Ke­
HHe He HH)Ke 25 B - 3TO CHH3HT rryJibCaIIHH Harrp51)KeHH5I H CTa6ttJIH3Hpy­
eT pa6oTy acero ycTpolicTBa. Kotte<J.HO, rrpH 3TOM tteo6xo,n:HMO co6mocTH 
IIOJI5IpHOCTb ero IIO,ll,KJIIO'l.eHmr. 

HecMoTp51 Ha tte6oJII>IIIyro rracrropTHYIO BbIXOLIHYIO MomHOCTb ,n:aHHoro 
Tpattcttaepa - Bcero 2 BT B. pe)KHMe AM, - ero npHMettemte B JierKoBoM 
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aBTOMo6mre MO:iKeT rrpHrO.UHTC5I .UJI5I BbIIIOJIHeHH5I HeKOTOpbIX 3a.Ua'l, Ha­

rrpHMep, .UJI5I oxpaHHhIX cTpyKTYP (KOHe'lHO, rrpn HaJIH'lHH HaCTpoeHHOH 

COOTBeTCTBYIOmHM o6pa30M aBTOM06HJibHOH aHTeHHbl) TpaHCHBep II03BO­

JI5IeT ocyll.J,eCTBJI5ITh orrepaTHBHYIO CB5I3h B .unarra30He 27 MfII, c B03MO:iK­

HOCThIO rrepecTpoeHH5I Ha 40 He3aBHCHMbIX KaHaJIOB, MaillHHbl corrpOBO)K­

i'{eHH51 c oxpaHJieMOH ~cpypofo> Ha paCCT051HHH i'{O 5 KM no Tpacce. IlpH HC­

IIOJib30BaHHH i'{aHHOro THIIa MaJIOMOlll,HbIX TpaHCHBepoB COBMeCTHO c 

20-BT ycHJIHTeJIJIMH ( B apyrnx pe:iKHMax) MO)KHO ocymecTBJI5ITh paatto­

CB5I3h B rpa:iKi'{aHCKOM i'{HaIIa30He Ha paCCT051HHH .no 40 KM. ,llaJKe II03TOMY 

i'{aHHbIM BH.Zl TpaHCHBepoB He CTOHT c6pacbIBaTb co C'leTOB - OH 3aHHMaeT 

CBOIO, XOTh H He rrpocpeccHOHaJihHYIO, HHilIY cpei'{H pai'{HOJII06HTene:H:, 

rronh3yIOmwxcJI aaHHhIM BHi'l:OM CB513H. KpoMe Toro, rrpewMymecrno aBTo­

M06HJihHhIX TpaHCHBepoB OTHOCHTeJibHO rrpocpeccHOHaJibHhIX CHCTeM, Ta­

KHX KaK, ttarrpMMep, Kenwood TS-9SOSD, cocTOHT B TOM, 'ITO OHM OTHOCH­

TeJihHO HCIIpHXOTJIHBbI, peMOHTOIIpHrOi'{Hbl H .uerneBhl. 

CaMoe i'{OCTYIIHOe H rrpocToe - He BKJIIO'laTh rrpHeMorrepe.naIOmwe 

ycTpo:H:crna B MOMeHT pa60TbI CTapTepa aBTOM06I1Jl51 H IIpHMeH51Th TpaHCH­

aepbI c HOMHHaJibHhIM HaIIp51:iKCHtteM 13.2 ... 13.8 B (rrpw AKE aBTOMo6ttnJI 

12 B). 
TaKHM rrpocThIM o6pa30M, MO:iKHO tt36e:iKaTh peMOHTHo-aocCTaHOBH­

TCJihHhIX pa6oT, a B KOHC'IHOM C'lfae crracTH CBOH 6IOi'{)KeT H HaCTpOeHHe: 

B8i'{b C3KOHOMJieHHbie Ha peMOHTe i'{eHbfl:I - 3TO 3apa6oTaHHbie i'{eHbfH. 

KpoMe Toro, i'l:JIHTeJihHajl ycrrernH~ H 3cpcpeKTHBH~ 3KcrrnyaTaUH51 TOH 

HJIM HHOH paattocwcTeMhI KOCBeHHo orrpe.nenJieT ypoBeHb rrpocpeccHoHa­

JIH3Ma ee o6Jiai'{aTeJI5I BO BCe BpeMeHa. 
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:4.3. on03HABATEnbHblM CMrHAn 
AJlSI CM-6M-TPAHCMBEPOB 

IlpH pa6oTe c IIOMeXaMH B peJKHMe 0,!l,HOIIOJIOCHOH MO,!l,YJISIUHH rrpaK­

TH'IeCKH ttesi:ceH MOMeHT, KOrL(a KoppeCIIOH,!l,eHT rrepeXO,!l,HT H3 peJKHMa 

«rrepe,!l,a'!a:» B peJKHM «IIpHeM:». IlpH ocyiuecTBJieHHH ,!l,aJihHHX CBSI3eH B 

CJIO/KHOH H tteyCTOH'lHBOH IIOMeXOBOH o6CTaHOBKe TaKOe IIOJIO/KeHHe He­

Jlb3SI tta3BaTh rrpHeMJieMhIM. B rrpo¢eccHOHaJihHoH. H BhICOKOKa'leCTBettttoH. 

arrrrapaType CBSl3H ,!l,JISI o603Ha'leHHSI MOMeHTa CMeHbl pelKHMOB rrpHMeHSl­

IOTCSI 6unepbt, IlO,!l,aIOIUHe KOpOTKHH CHfHaJI 3BYKOBOH 'laCTOThl B 3¢Hp. Ta­

KHe yCTpoH.crna H Y3Jihl MHOfOKpaTHO OIIHCaHhl B JIHTepaType H He npeL(­

CTaBJISIIOT Tpy,!l,a ,!l,JISI IlOBTopeHHSI. 

0,!l,HaKO MO/KHO pa3Hoo6pa3HTb TOHOBhIM CHrHaJI CMeHhl peJKHMOB CBO­

HM opHrHHaJihHhIM, rrpHCYIUHM TOJihKO O,!l,HOMY onepaTopy (KoppecnoH­

,!l,eHTY) 3BYKOBhIM TOH OM. Eiue 6oJiee opttrnHaJihHhIM orro3ttasaTeJihHhri1 

3BYKOBOM CMrHaJI IIOJIY'IHTCSI, eCJIH B Ka'leCTBe TOHaJihHOro CHfHaJia HC­

IlOJlh30BaTh cepHIO KOpOTKHX CHrttaJIOB c MHKponay30M. 3Ta ceptta Ha CJIYX 

6y,!l,eT BOCIIpHHHMaTbCSI KaK KpaTKHM rraKeT H3 IIOCJie,!l,OBaTeJihHOCTH 3By­

KOBhIX cttma.rros, HarroMHHaIOIUHX a36yKy Mop3e. TaKOM KOLi MoJKeT CTaTh 

BH3HTHOM KapTO'lKOH KaJK,!l,OfO oneparnpa. 

Ha npaKTHKe ocyiuecTBHTh H,!l,eIO sechMa npocTo. Ha Puc. 4.2 noKa3a­

Ha 3JieKTpH'leCKaSI cxeMa npoCToro ycTpOHCTBa, COCTOSIIUero H3 ,!l,BYX MH­

KpocxeM cepmr K561. 

KaK npaBHJIO, B nopTaTHBHhIX TpaHCHBepax (s 3KcnepttMeHTe yqacrno­

BaJI Alan78+ R) nepeKJIIO'leHHe peJKHMOB «npHeM-nepe,!l,a'!a:» o6ecne'lHBa­

eT TaHreHTa, ycTaHOBJieHHM B BhIHOCHOM 6JioKe BMeCTe c MHKpo¢oHOM. 

3JieKTpH'leCKHe coe,!l,HHeHHSI BblIIOJIHeHhI TaK, 'ITO B MOMeHT nepeKJIIO'le­

HHSI Ha rrepe,!l,a'ly MHKporrepeKJIIO'laTeJih TattreHThI coe,!l,HHaeT o6IUHM npo­

BO,!l, c KOHTaKTOM TX ocHOBHOM cxeMhI (nJiaThr). BcJie,!l,CTBHe 3TOro, cpa6a­

ThIBaeT IIITaTHOe peJie, KOTOpoe CBOHMH KOHTaKTaMH KOMMYTHpyeT 

mnattHe Y3JIOB nptteMa H nepe.n.a'IH, o6ecne'lHBa5I cHMnJieKCHhIH peJKHM. 

B peJKHMe npHeMa (RX) ,!l,onoJIHHTeJihHoe ycTpoiicrno (Puc. 4.2) 
o6ecrn'leHo. B peJKttMe rrepe,!l,a'IH (TX) y3eJI Ha'lHHaeT pa6oTaTh. 
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Puc. 4.2. 3JieKTpH'IeCK<IB cxeMa reuepaTopa rrocJieJJ;oBaTeJibHOCTl:I 

TOHOBbIX Cl:lfHaJIOB 

MrmpocxeMa K561TJI1 (DD1) - qernepKa ,n:ByxBxo,n:oBbIX aJieMeHTOB 
l1 c HHBepcneM: c rrepe,n:aTO'IHOM xapaKTepMCTHKOM TpHrrepa illMHTTa. 
IlpHMeHeHHe :3TOM MHKpocxeMbl II03BOJII1T MaKCHMaJibHO H36e:>KaTb B03-
MO:>KHbIX IIOMeX ( OHH cyrn:ecTBeHHbl rrpH rrepeKJIIO'IeHHH TpaHCHBepa II3 pe­
:>KMMa ~IIpHeM» B pe:>KMM ~rrepe,n:a'Ia» I1 o6paTHO H3-3a 6oJibIIIOro TOKa no­
Tpe6JieHmI B peJKHMe ~nepe.n:at.Ia») I1 C03)'1,aTb .n:Ba reHepaTopa (TaKTOBhIH I1 
3q) Ka:>K,ZJ:bIM TOJibKO Ha O)'J,HOM :3JieMeHTe ,n:aHHOM MHKpocxeMbl. 

IlepBbIM aJieMeHT MHKpocxeMbI DD 1.1 npe,n:cTaBJIReT co6oH: TaKTOBhIM 
reHepaTop npRMoyroJibHhIX MMTIYJihCOB. IloKa Ha Bbrno.n:e 1 DD1.1 npncyT­
crnyeT Hl13Kl1ti JiomqecKHM ypoBeHh, reHeparnp Ha aTOM aJieMeHTe 3a-
6JIOKHpOBaH. OH BKJIIO'IaeTrn BbICOKHM JIOrHt.IeCKHM ypoBHeM, no,n:aH­
HhIM Ha BhIBO,n: 9 aJieMeHTa DD1.1 qepe3 orpaHHt.IIITeJihHhIM pe3HCTOp R1 H 
.n:wo.n: pa3BR3KM VD 1 OT TO'IKH K4 7 B TpaHCHBepe Alan 78+ R MJIH ( B cJiyt.Iae c 
.n:pymM TpaHc11BepoM) OT KOHTpOJibHOM TO'IKM + 12 B BKJIIO'IeHMR Y3Jia nepe­
,n:aT'IMKa (KornpyIO MO/KHO HaMTH Ha TIJiaTe y KOHTaKTOB KOMMyTaUMH peJie 
IIJIH optteHTIIPYRCb ITO TOTIOJIOrHH rre'IaTHOro MOHTa:>Ka pa.n:nocTaHUI1I1). 

l1MIIYJibCbI IIp5!MOyroJibHOM cpopMbI OT reHepaTOpa C qacTOTOM 1...2 fu 
nocTynaroT Ha Bxo,n: ,n:ecRTM'IHoro cqen11Ka DD2. MuKpocxeMa K561l1E8 
MMeeT 10 .n:einmppoBaHHhIX BbIXo,n:oB QO ... Q9. BHyTpeHHR5! cxeMa MMKpo­
cxeMbI co.n:epJKlIT IIRTMKaCKa)'J,HbIM C'IeT'IHK .ll,JKOHCOHa H .n:ernmppaTop, KO­
TOpbIM npeo6pa3yeT ,ZJ:BOM'IHbIH KO,n: B CHrHaJI, TIORBJIRIOID:HHCR TIOCJie,n:oBa­
TeJibHO Ha Ka:>K,n:OM Bhrxo,n:e DD2. 

EcJIM Ha Bxo.n:e pa3perneH115! cqfaa EC (Bbrno.n: 13) rrpttcyTcrnyeT Hl13-
Kl1ti JIOm'IeCKHH ypoBeHb, TO C'IeT'IHK BbITIOJIHReT CBOH cpyHKUHM CMH­
xpOHHO c TIOJIOJKHTeJibHblM nepena)'J,OM Ha TaKTOBOM BXO)'J,e c (B l{aHHOH CM-
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4.3. 0n03HaaaTenbHblM CMrHan AllSI CM-6M-TpaHcMaepoa 

Tyaurm Ha Bxone C Bbmona 14 Bcerna BbICOKHti ypoBeHh). Ilp1I BbI­
COKOM JiorwrecKOM ypOBHe Ha Bxone EC neliCTBIIe TaKTOBOfO Bxona 
3a11pemaeTc5I, II cqeT ocTaHaBJI1IBaeTc5I (Ha nocTIIrHyToM no 06HyJieH1I5I 
IIJIH H3MeHeHH5I cocT05IHII5I Ha Bxone EC). IlplI BbICOKOM JiomqecKOM 
ypoBHe Ha Bxone c6poca R cqenlIK o6HyJI5IeTC5I. Ha KaJKnoM Bhixone ne­
rnmpparnpa QO ... Q9 BbICOKHti ypoBeHh 1105IBJI5IeTc5I TOJihKO Ha 11epnon 
TaKTOBoro IIMl1YJibca c coorneTcrnyroIUHM HOMepoM. TaKIIM o6pa30M, BbI­
COKHti JiomqecKIItt ypoBeHh 11ocJienoBaTeJibHO 1105IBJI5IeTC5I Ha KaJKnoM 
II3 BhrxonoB cqeTqnKa QO ... Q9. IIepBhili >Ke HMl1YJihC c Bhrxona Q1 BbICO­
KOfO JiomqecKoro ypoBH5I 11011anaeT qepe3 n1Ion VD2 Ha Bxon reHepaTo­
pa 3q H 3a11ycKaeT ero. 

I1MrryJihC c Bhixona Q9 (Bhmon 11 DD2) BbICOKOfO JiomqecKoro 
ypoBH5I 3aBeprnaeT TOHoByro rrochIJIKy. OH, rroCTyrrM Ha Bhmon 8 aJieMeHTa 
DD1.3, 110 JiomKe pa6oThI aJieMeHTOB DD1.3 II DD1.1 6JIOK1IpyeT pa6ozy 
TaKTOBoro reHeparnpa. Te11epb (rrplI ycJIOBIIH BKJiroqeHHoro peJKHMa «rrepe­
naqa~) TpaHCHBep rrepenaeT B aqm:p 11peo6pa30BaHHhIH CIIrHaJI c MIIKpocpoHa. 

IlplI rrepeKJiroqeHIIH Ha rrp1IeM, Ha Bhmone 9 DD1.3 oKa3hIBaeTrn cnr­
HaJI HI13KOfO JiomqecKoro ypoBH5I, Ha Bhrxone Q9 MHKpocxeMhI DD2 H 
Ha Bhmone 8 DD1.3 TaKoi1 >Ke CHrHaJI, qrn np1IBon1IT K II05IBJieHIIIO BbI­
COKOfO JiomqecKoro ypoBH5I Ha Bhixone aJieMeHTa DD1.3 (Bbmon 10 
MIIKpocxeMhI DD1). oJiaronap5I BKJiroqeHHIO nnona VD8, 3TOT CIIrHaJI He 
oKa3bIBaeT BJIII5IHII5I Ha TaKTOBhIH reHeparnp II He 3anycKaeT ero. To >Ke co­
CT05IH1Ie 11ponJIHTC5I no Tex 11op, 110Ka CHOBa He 6yneT BKJIIOqeH peJKIIM «ne­
penaqa~. DbICTpa5I TOHaJibHa5I IIOCbIJIKa, KaJKnhill pa3 BKJIIOqaeMa5I nplI ne­
pexone Ha 11epenaqy, He MernaeT o6meHIIIO Koppecn;oHneHTOB, cJienyeT 
TOJibKO np1IHOpOBIITbC5I HaqHHaTb fOBOpHTb He paHee, qeM qepe3 1...1.5 c 
nocJie BKJiroqeHH5I B pe>KIIM «nepenaqa~. 

Uerrb R4C3 06ec11eq1IBaeT o6HyJieHIIe cqfaq1IKa rrplI BKJiroqeHIIH IIIITa­
HII5I. C noMOIUhIO nnonoB VD2 ... VD7 BhixonHhie CIIrHaJihI 06oen1IH5IIOTC5I 
nJI5I cpopM1IpoBaH1I5I nJIIITeJibHOCTII TOHOBoro CIIrHaJia reHepaTopa. Ha aJie­
MeHTe DD1.2 co6paH reHeparnp CHrHaJia 3BYKOBoli qacTOThI. OH aKTIIB1Ipy­
eTC5I rroJioJKIITeJihHhIM cppoHTOM IIMI1YJibca c BbixonoB cqfaqnKa DD2. qepe3 
pe3HCTOp R7 3BYKOBOH 11pepbIBIICThIH cnrnaJI 110CTynaeT Ha MIIKpocpoHHbIH 
Bxon TpaHCHBepa, o6o3HaqeHHhIH Ha rreqaTHoli 11JiaTe MIC. Ero co11ponrn­

JieH1Ie orpaHII'ilIBaeT BbIXOnHoi1 TOK, 1103TOMY BJIII5IeT Ha ypoBeHb 3BYKOBOro 
cnrnaJia, 110CTy11a10iuero Ha Bxon MIC, II KOcBeHHO Ha rpoMKOCTh oplim­
HaJihHOro 01103HaBaTeJihHOro cnrnaJia y 11p1IH1IMaroiuero Koppec110HneHrn. 
KoHneHcarnp Ci 06ec11eq1IBaeT 11onaBJieH1Ie IIMl1YJihCHhIX 110Mex. 0KcMn­
HhIH KOHneHCaTOp cs CrJia>KMBaeT 11YJibCaUMM HCTQqHMKa IIIITaHII5I. 
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Hana>1<111eaH111e 

Y CTpoikrno B ttarra:>I<HBamm He ttyJK,llaeTcJI. ITon6opoM HOMMHaJioB 

3JieMeHTOB C4 w R6 MO)J(HO KoppeKTMposaTb TOH (qacTOTy) 3ByKosoro cwr­

HaJia. KoppeKTMpOBKOH 3HaqeHMH 3JieMeHTOB R3 II C2 ycTattaBJmBaIOT JKe­
JiaeMyIO J:(JIMTeJibHOCTb 3syqaHml: TOHOBOH IIOCbIJIKM. JfaMeHeHtte 3HaqeHmI 

naHHbIX 3JieMeHTOB, OTHOCMTeJibHO yKa3aHHbIX Ha 3JieKTpMqecKOH cxeMe, 

MOJKeT IIOTpe6osaTbC5I TOJibKO B TOM CJiyqae, eCJIM y3eJI 6yneT BbIJ:(aBaTb He­

CKOJibKO TOHOBbIX CMfHaJIOB MJIM qacTb OT pacqeTHOH TOHOBOH IIOCbIJIKll. 

ITonKJIIOqa5'J nwonhr pa3B5I3KM VD2 .•• VD7 K pa3JIMqHhIM BbIXOAaM cqeT­

qwKa DD2 (Q1...Q8) M ocTaBJIHH HeKOTOpbre M3 3TMX Bhrxonos cso6ontthI­

MM (KaK Q4 w Q6 Ha PHc. 4.2), no6wsa10Trn pa3JIMqttoi1 J:\JIMTeJibttocTM 

qacTM TOHOBOH rrochIJIKM M IIay3hI MeJKny IIOCbIJIKaMM. EcJIM paccMaTpM­

BaTh OJ:IHY TOHOBYIO IIOCbIJIKY KaK IIOCJie,7:\0BaTeJibHOCTb TMpe II ToqeK B 

a36yKe Mop3e, TO IIOKa3aHttaH Ha cxeMe (PHc. 4.2) KOM6Mttau:IDI 6yneT 

3syqaTb KaK ~TMpe-ToqKa-TIIpe». BapIIaHTOB TaKMX KOM6Mttau:wi1 CKOJib 

yrontto Mttoro, M IIPM JKeJiaHMM MOJKHO ocpopMMTb csoM: opwmttaJibHbIH 

rro3hIBHOH - BM3MTKY KaK ontty M3 6yKB B a36yKe Mop3e. 

0AeTam1x 

HewcIIOJib30BaHHhre BXOJ:lhI MMKpocxeMbI DD1 (BbIBOJ:lbI 12 M 13) so 

M36eJKaHMe IIOMeX II0,7:\KJIIOqaIOT K o6rueMy rrpOBOJ:(y. 

BMecTO nwonos K)l521A, MOJKHO rrpwMeHttTb JII06b1e tt3 cepw:i1: K)l521, 

K,L{522, K,L{310, K,L{310, ,L{220 M attarromqHbie no 3JICKTpwqeCKMM xapaKTe­

pwcTMKaM. 

Bee IIOCTOHHHbre pe3MCTOpbI TMrra MJIT-0,25, MF-25. 

HeIIOJI5IpHbre KOHnettcaTOpbr TMIIa KM -6. 

0KCMJ:\Hbre KottnettcaTOpbr TMIIa K50-20. 

MottTaJK ::iJieMeHTOB ocyruecrnJIHIOT Ha JI106oi1 IIOAXOJ:IHIUeii IIJiaTe. 

lfa-3a He3HaqwTeJibttoro qwcJia 3JieMeHTOB rreqaTHa5'! rrnaTa .llJI5I y3Jia He 

pa3pa6aThmarracb. Co6paHHhrii y3eJI rroMeruaroT M 3aKpeIIJI5IIOT BHYTPM 

KOpIIyca TpaHCMBepa. 

ToK noTpe6JieHM5I y3Jia tteBeJIMK, M npw ero aKTMBaU:MM cocTaBJI5IeT Bce­

ro 36 ... 38 MA (c yqeTOM TOKa noTpe6JieHM5I 3JieKTpoMarnwrnoro peJie Ki), 

qTo I103BOJI5IeT MCI10Jlb30BaTb TOT JKe HCTOqHMK IIMTaHM5I, OT KOToporo IIH­

TaeTC5I TpaHCMBep. I1CToqHMK IIMTaHM5I ( ~CJIM MCIIOJlb30BaTb yCTpOHCTBO B 

CTaU:MOHapHOM sapMaHTe) ,l{OJIJKeH o6ecIJeqwsaTb IIOCT05IHHOe CTa6MJIM3H­

poBaHHOe Hanp5I)KeHMe ITMTaHM5l B .n:waIIa3otte 11...13 B H TOK He Mettee 5 A. 



4.4. PAMKA 6E30nACHOCTM 
c nEPEAA~Elll CMrHAnA 
no PAAMOKAHAnY 

YBJie'lemre pa;:i,11omo6ineJie:i1 oxpaHHbIMH yCTpoH:crnaMH c .n:an11KaM11 

BceB03MOJI<Horo Ha3Ha'leHH.H He rrpoxo,n:HT H cero,n:H.H. Bo MHor11x cJiy'la.Hx 

«3apa3HTeJibHbIM rrpHMepi> rro.n:aroT rrpoMbIIIIJieHHbre yCTpoH:crna, BhrnycKa­

eMhie ceptti1Ho. MMe.H B rroJib30BaHHH TaKoe yCTpoi1crno, pa,n:110JI10611TeJib, 

KaK rrpaBHJIO, mn;eT rryTM ero ycoBepIIIeHCTBOBaHH.H, a HHor.n:a ,n:aJI<e co3,n:aeT 

Ha ero 6a3e HOBoe 3JieKTpOHHoe yCTpoi1crno, Kornpoe MOJKeT KOHKyp11po­

BaTb c cepHMHbIMH. 0.n;HOM 113 pa3HOBH.n;HOCTeM oxpaHHbIX CHCTeM, rrpe.n:yrr­

pe1K,n:a10rn;11x .n:orrycK Ha oxpaH.HeMyro Tepp11Top1110 JIIO,n:ei1 c orneCTpeJib­

HbIM H XOJIO,n:HbIM opyJKHeM (MeTaJIJIH'leCKHMH rrpe.n;MeTaMH) .HBJI.HIOTC.H 

TaK Ha3bIBaeMbie paMKH 6e30IIaCHOCTH, KOTOpbre 'laCTo MO)KHO YBH,n:eTb B 

a3porropTax, Ha BOK3aJiax, B 6aHKax 11 ,n:pyr11x MecTax, oxpaH.HeMhIX MHOro 

JIY'lIIIe, 'leM o6rn;ecrneHHhIM rrop.H,n:oK Ha yJI11uax. 

B qacTHOCTH, B 6113Hec-ueHTpax, pacrrJio.n;HBIIIHXC.H, KaK rp116b1 rrocJie 

.n;oJK,n;.H, yJI<e ,n:aBHO ycTaHaBJIHBaIOT TaKHe paMKH. 

Ilo CBOeMy rrp11Hum1y pa6oThI - 3To MeTaJIJIOHCKaTeJIH, me KOHTYP 

aHTeHHhI pacrroJioJKeH no rrepMMeTpy paMKH. Kor.n:a B6JIH3H, a TeM 6oJiee 

BttyTpH aHTeHHbl MeTaJIJIOHCKaTeJI.H HH'lero HeT (paMKH ycTaHaBJIHBaIOT 

Ha y,n:aJieHHH OT CTeH ITOMern;eHH.H) - ycTpOMCTBO HH'leM He o6HapyJKHBa­

eT CBOeM aKTHBHOCTH, KaK 6y,n:TO OHO BhIKJIIO'leHO. CTOHT TOJibKO IIO.H­

BHTbC.H BHYTPH paMKH-aHTeHHbl MeTaJIJIH'leCKOMY npe.n;MeTy, KaK eM­

KOCTb aHTeHHbl H3MeH.HeTC.H ( ee KOHTYP BXO,n:HT B pe3oHaHc c reHepaTO­

poM KOJie6aHHH 3q), 11 yCTpo:Hcrno «OJKHBaeTi> - BKJIIO'laeTc.H 

TpenoJKHa.H. cnrHaJIH3aUH.H. MeTaJIJIOHCKaTeJih B n11.n:e paMKH HacTpoeH Ha 

orrpe,n:eJieHHYIO qyBCTBHTeJibHOCTb c TeM, 'lT06bI OH He cpa6aThIBaJI, Ha­

npnMep Ha ropcTh MeJIO'lH B KapMaHax BoIIIe,n:rnero 'leJIOBeKa. A BOT 60-

Jiee KpyrrHhIH MeTaJIJIH'leCKHH npe,n:MeT c IIOMOill;hIO TaKoro yCTpo:Hcrna 

6y,n:eT BhI.HBJieH ,n:aJKe Tor.n:a, Kor.n:a ero np.H'lyT, HanpnMep 3aBopa1IHBaIOT 

B HeCKOJibKO CJIOeB q)JlaHeJieBOH TKaHH. Ilo IlOXOIKeMy npHHUHITY 611e­

HHH pa6oTaeT o6bI'lHbIH MeTaJIJIOHCKaTeJib, KOTOpbIM HCITOJib3YIOT npH 

pacKonKax apxeoJiorH 11 KJia,n:o11cKaTeJI11. C TOH pa3H11ue:M, 'ITO KJia;:i,orrc-
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KaTeJih pearttpyeT Ha M3MeHeHMe TOHaJihHOCTM 3ByKa, a paMKa 6e3orrac­
HOCTM rrepexo,n:MT B 3BYKOBOM (TpeBmKHhIM) pe)KMM M3 pe)KMMa OTKJIIO­
qeHHOM 3BYKOBOH CllrHaJIM3aU:Mil. 

I1TaK, Ha rrpMMepe 6attKOB ll 6M3Hec-QeHTpoB, 51CHO, qTO orpaHMqeaMe 
,n:ocTyrra JIHU:, MMeIOIQMX OTHOCMTeJihHO Kpyrrtthre MeTaJIJIMqecKHe rrpe,n:Me­
ThI, oKa3hIBaeTca Heo6xo,n:IIMhIM. PaMKII 6e3orracaocT11 BOCTpe6oBaHhI n: 
nopoH: IlOMoraIOT Bhl5IB1ITh JIIIU: c 51BHhIM1I <iTeMHhIMM» HaMepemrnMn: n: 
KOCBeHHO - JIIIQ, c orpaH11qeHHhIM MHTeJIJieKTOM ( 3aqeM )Ke n:,n:Tn: B paMKy 
c 3arrpemeHHh1Mn: npe,n:MeTaMn:?). 

qTO OTm1qaeT Hae OT 6aHKn:poB n:JIII rrpocrn 01mrapxoB? Hey)KeJin: 
B HaIIIMX )KMJIMIQax HeT an:qero u:eHHoro, a caMa HaIIIa :>KM3Hh HaM 
ae,n:opora? 

B MHororrJiattoBoi1: JKM3HII o,n:Horo Moero 3HaKOMoro 6bIJIH rrorrhITKn: 
BHOCa B ero ,n:aqHbIM ,n:OM <iillIOHepaMM» onaCHbIX rrpe,n:MeTOB, Hail:,n:eHHhIX 
npH pacKonKax MeCT Be;:i:ettHa 6oeB BOB. IloJih3yach rrpMHQMIIOM <iM He3a­
paJKeHHOe pyJKhe, 6hrnaeT, cTpeJiaeT», oH npeceK ,n:eTcKo-IOHOIIIeCKHM IIhIJI 
<iqepHbIX KJia,n:OHCKaTeJieil:». c IIOMOIQbIO ycTaHOBJieHHOM Ha BXO,n:e paMKM 
6e30ITaCHOCTH c,n:eJiaTb pe:>KHM ,n:ocTyrra B IIOMeIQeHH51 TOJibKO HeBoopy:>KeH­
HhIX JIHQ rrpome rrpocToro. 

TaKHM o6pa30M, auqrn He MeIIIaeT o6hrqHoMy qeJioBeKy ycTaHOBHTh 
npu6op, o6Hapy:>KHBaIOIQHM npM BXO,n:e B KBapTIIpy, B ,n:aqHbIM ,n:OM HJIM 
HHoe noMeIQeHIIe HeJKeJiaTeJihHhie orractthre rrpe,n:MeTbI. ,l{Jia IIOBTOpeHmr 
peKoMeH,n:yeMoil: HH:>Ke aJieKTpOHHoil: cxeMhI, r,n:e caMo yCTpolicrno paMKn: 
COCTOHT H3 HeCKOJibKHX ,n:eTaJieM, ll:OCTaTOqHo ,n:a:>Ke He6oJibIIIOro pa,n:HOJII0-
611TeJihCKOro cTaJKa. 

Oco6eHHOCTlll ycTpOMCTaa 

Oco6eHHOCTh rrpe,n:naraeMoro 
so_o_.o_x_16_B~~-~---~~~+V_..n9B ycTpoil:CTBa (KpOMe npOCTOTbI H Ha-

Cl + 

T Rs ;:i:eJKttocTrr - qTo, caMo co6oii pa3y-

C2 
0.05 

Puc. 4.3. 3JieKTpWiecKM cxeMa 
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C6 
68 

MeeTca, rr aBnaeTca ocHOBHOM 3a,n:a­
qei1: aBTopa rrpH pa3pa6oTKe aneK­
TpwrecKrrx CXeM) B TOM, qTo CllrHaJI 
OT paMKH nepe;:i:aeTC51 Ha rrpHeMHHK 
He no rrpoBo,n:aM, a no pa,n:ttoRaHaJiy. 

3To M M3IOMHHKa, M Heo6xo,n:H­
MOCTb. Ha PHc. 4.3 rrpe,n:cTaBJieHa 
3JieKTpHqecKaa cxeMa ycTpOHCTBa 
nepe,n:aTqMKa paMKM 6e3onacHOCTM. 
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I .. ·.· Y CTpoilcTBO ncrroJih3yeTc.H coBMeCTHO c npoMbIIllJieHHhIM YKB FM 
npneMHMKOM. lfaJiytJaeMhIM attTeHttoil L 1 cnrnaJI rrepe.n:aT'IMKa yBepeHHO 

npHHHMaeTC.H YKB rrpHeMHHKOM B pa.n:11yce 15 M. 

' B CB.H3M c 3THM npneMHHK MOJKHO pacnoJiaraTb KaK B .n:oMe (rr0Me11Je-

HHH, KBapTHpe), TaK H BHe ero, HarrpHMep, B coce.n:HeM CTpOeHHH (6atte, 

KJiaL(OBKe, Kor.n:a yCTpoilcTBO MOHTHpyeTc.H Ha .n:atJHOM ytJaCTKe ). 

B KatJecrne nptteMHHKa y.uo6Ho 11cnoJib30BaTb «umpp0By10i> Marn11rn-

, Jiy. Cero.n:H.H Bee 6oJihrne aBTOBJia,D,eJihUeB rrp1106peTa10T .UJI.H cBoero «:>Ke­
Jie3Horo KOHHi> CD-rrpo11rpbIBaTeJI11, KOHCTpyKTHBHo BXO.UHIUMe B Mam11-

TOJIY H ocpopMJieHHhie B TOM JKe KOpnyce, Il03TOMY CTaphie «UH¢poBHKHi>, c 

OTCeKOM L(JIJ{ MarHHTocpOHHbIX KacceT, ocTaIOTC5I HeBOCTpe6oBaHHbIMH. 

Ilpo.n:aTb HX .uoporo HeB03MOJKHO, a BOT IlOL(XOL(HIUee rrpHMeHeHHe MOJKHO 

ttailTH B KatJecrne np11eMHoro Y3Jia .UJI.H paccMaTpHBaeMoro ycTpoilcTBa. 

,llJIH 3TOM ueJIM peKoMett.n:yro MarHHTOJiy Sony XR-C113 HJIM aHaJIOrtttJ­

Hyro. ,llJI.H acpcpeKTHBHOM pa60TbI K Hell HaL(O IlOL(KJIIO'IHTb IlHTaHne ( CTa6n­

Jlll3HpOBaHHOe HanpHJKeHMe 12 B nocTO.HHHoro TOKa), aKyCTH'IeCKMe cnc­

TeMhI (.n:nttaMtttJecKne roJIOBKM MOIUHOCThIO 1...3 BT c conpoTMBJiettneM He 

Mettee 8 OM) M attTeHHY B BH.Ue oTpe3Ka MHoroJKMJihHoro npoBo.n:a 

MfT<P-0,6 HJIH atta.n:orH'IHOro JZ.JIHHOH 0. 7 ... 1 M. Bee no;i.KJIIOtJeHHH BhI­

rroJIH.HIOT K UJTaTHbIM pa3neMaM, ycTaHOBJieHHbIM B MarHHTOJie, KaKOM-JIM-

60 BHyTpeHHeil nepe.n:eJIKM He Tpe6yeTC5I. 

IlpneMHHK (TIOHep) MarHMTOJibl HacTpaHBaIOT Ha 'IaCTOTY OKOJIO 

97 Mfu; Ha CBo6o.n:HhIM OT BemaHHH .unarra30H (6oJiee TO'IHO qacrnTy ycTa­

HaBJIHBaIOT aKcrrepuMeHTaJihHO, nccJie,Zl,yH .uuana3oH FM rrpneMmma c rna­

roM 0.5 Mfu). 

EJiaro.n:apH ncnoJib30Battu10 MarnHTOJihI B Ka'IecTBe npueMHHKa pa.n:110-

cnrHaJIOB FM .n:nana3oHa, HacTpOHKa tJaCTOThI rrepe.n:aT'IHKa rrpaKTH'IecKH 

CBe.n:etta K HYJIIO, BMecrn aToro npneMHHK no.n:cTpanBaIOT rro.n: tJaCTOTY pa­

.unonepe.n:aT'IHKa. fJiaBHOe, lJT06bI 'IaCTOTa nepe.n:aT'IHKa HaXOL(IIJiaCb B 

.u11ana3oHe 94 ... 97 Mfu;, TaK KaK 3TOT L(IIarra30H noKa eme MaJIO 3aHHT Be­

maTeJibHblMll rrepe.n:aIOIUllMH paL(HOCTaHI.l;llHMH. 

,lla:JKe B caMOM He Hacb1meHHOM cepBHCHhIMH cpyHKUHHMH YKB FM 

npHeMHHKe eCTb CllCTeMa aBTOMaTH'IeCKOM ITOL(CTpOMKH tJaCTOTbl reTepo­

L(HHa (AIJqf), I103BOJI5IIOIUa5I y.uepiKHBaTb HaCTpoilKy Ha npHH.HTblll cur­

HaJI B ,Zl,OCTaTO'IHbIX npe,Zl,eJiax. Ilpu npe.n:BapHTeJibHOH HacTpOHKe Ha CHr­

HaJI nepe.n:aT'IHKa rrpottcxo.nnT «3axBan ero tJaCTOThI. B .UaJibHeilrneM, rrpn 

caMonpoH3BOJibHOM paccTpOilKe nepe.n:aT'IHKa ( OTKJIOHeHHH 'IaCTOTbI rrepe­

,naT'IHKa) cncTeMa Arrqr pa6oTaeT TaK iKe, KaK ecJIH 6b1 rrpo11cxo,nnJia ca-
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MOIIpOH3BOJibH<UJ: pacCTpOMKa KOHTypa reTepo,n:HHa, TO eCTb rro,n:CTpaHBaeT 
reTepo,n:HH TaK, qT06b1 coxpaHHTh rrpHeM cHrHaJia rrepe,n:aTqHKa. 

MmKHo rrpHMeH51.Th H HHOM rrpOMhilllJieHHhIM HJIH caMo,n:eJihHhIM rrpH­
eMHIIK pa,n:IIOCIIfHaJIOB YKB FM ,n:I:IaIIa3oHa. Ee.rm OH 6y.n:eT MaJiora6apIIT­
HhIM (,n:a)Ke HeKoTOpb1e Mo.n:emr coTOBhIX TeJietj>oHoB cHa6)KeHhI FM-rrpH­
eMHIIKOM C y,n:o6HO rrepeCTpairnaeMbIM ,n:HaIIa30HOM), X0351.IIHY eIIIe IIpOIIIe 
CJie,n:HTb 3a rrpoxo,n:OM JIIO,n:eM qepe3 paMKY 6e30ilaCHOCTII, B KaKOM 6bI rro­
MeIIIeHHII .n:oMa OH RH Haxo,n:IIJIC51.. 

CxeMa, rrpe,n:cTaBJieHHa51. Ha PHc. 4.3, He co.n:ep)KHT .n:etj>IIU:HTHhIX ,n:eTa­
JieM H MO)KeT 6bITh co6paaa B TeqeaHe o,n:Horo ,n:H51.. 

IIpII rro,n:aqe mnamrn aaqIIHaeT pa6oTaTh reHepaTOp Ha TpaH3IICTope 
VT1. KaK TOJihKO 3ap51.,n:IITC51. KOH,n:eHcaTOp Ci qepe3 pe3IICTOp Ri OT IIC­
ToqHHKa IIIITaHII51. .n:o Harrp51.)KeHII51. BKJIIOqeHH51. o.n:aorrepexo,n:Horo TpaH3HC­
Topa VT1, 3MMTTepHhIM rrepexo.n: 3Toro TpaH3MCTopa OTKpbrnaeTC.H. Ha 6a-
3ax TpaH3MCTOpoB VTi H VT2 rro.HBJI51.IOTC51. KopoTKIIe MMIIYJihChI pa3HOM 
IIO.TI51.pHocTM. Y CHJieHHhie TpaH3HCTopoM VT2, Ha qacTOTe, 3a,n:aHHOM pe­
JiaKcau:MOHHhIM reHepaTOpoM, 3TM MMIIYJihChI rrepe.n:a10TC5l. B 3tj>Mp. 

B 0.ll:HOKOHTYPHOM reHepaTope eMKOCTb aHTeHHbI BXO,n:HT B eMKOCTb 
KOHTypa. Ilo3TOMY rrpH rrpH6JIM)KeHHM MeTaJIJIMqecKHX rrpe.n:MeTOB K Ka­
TYlllKe Li rrpoHcxo,n:MT H3MeHeHMe qacTOThI reHepaTopa, qTo TaK)Ke rro­
cpe.n:crnoM pa,n:MOBOJIH OTpa)KaeTC.H B rrpMeMHMKe. 

MHHH-rrepe,n:aTqHK IIHTaeTC51. OT CTa6MJIH3HpOBaHHOro HCToqHHKa IIM­
TaHM51. c Harrp51.)KeHMeM 8 ... i2 B. ,ll.TI51. rrHTaHM51. MHHM-rrepe,n:aTqHI<a MO)KeT 
6bITb HCIIOJib30BaHa TaK)Ke 6aTape51. 6F22 THIIa <1Kp0Ha~. 

IlpH HaIIp51.)KeHMM IIHTaHM51. 9 B TOK IIOTpe6.TieHM51. rrepe,n:aTqMKa OCTaB­
JI51.eT 20 MA. 

0AeTanRx 

AHTeHHa Li rrpe,n:cTaBJI51.eT co6oi1 o,n:MH BHTOK pa,n:HOTeJieBH3MOHHoro 
KoaKCHaJibHoro Ka6e.TI51. PK-75 ,n:MaMeTpoM 20 CM. Ifa o603HaqeHHoro Ka6e­
JI.H MCIIO.Tlh3yeTC.H ero BHyTpeHH.H.H )KM.Tia (rrpOBO.ll:HMK) M OIIJifaKa (3KpaH) 
Ka6e.TI51., KOTopy10 rro.n:coe,n:HH51.IOT K rnaBHOM )KM.Tie. 

Bee rrocT051.HHhie pe3MCTOpbI TMrra MJIT-0,25 MJIH aHaJiornqHhie c .n:o­
nycKOM HOMHHaJia 20%. 0KcM,n:HhIM KOH,n:eHcaTOp K50-29. OcTaJihHhie 
KOH,n:eHcaTOphI THna K10, KM5, K3i-i0 HJIM aHaJiornqHhie. 

BMecm TpaH3MCTopa KTi i 7f wcnoJih3YIOT KTi i 7 c JII06hIM 6yK­
BeHHhIM MH,n:eKcoM. Bh1CoKoqacTOTHhIM TpaH3MCTOp KT368A 3aMem110T 
JI106b1M BhICOKoqacTOTHhIM KpeMHHeBhIM, HanpMMep, KT3i01A2, 
KT372A. .. KT372B. 
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KoHCTPYKL\MH paMKM 

B Kaqeerne paMKH HeITOJib3YIOT IIITaTHYIO Kopo6Ky BXO,lJ;HOH ,n:BepH B 

IlOMemeHHe (KBapn1py, KOMHaTy). IleTJIIO H3 KOaKeHaJibHOfO Ka6eJI5I MOH­
THpyIOT B JieBOH (mm rrpaBoH) no xo,n:y ,lJ;BH:>KeHH5I qeJIOBeKa, BXO,lJ;5IIUero B 
rroMemeHHe, eTOHKe ,n:BepHoi1 Kopo6Ke Ha ypoBHe rro5.1ea. TaK, 'IT06hr ¢poHT 
rreTJIH 6bm o6pameH K .n:pyroi1 BepTHKaJibHOH eTOHKe ,lJ;BepHOH Kopo6KH. 
PaeeT05IHHe OT rreTJIH aHTeHHhI L1 .n:o 3JieMeHTOB yeTpoiicrBa ,n;oJIJKHO 

eTpeMHTbe5I K MHHHMYMY H He rrpeBbIIIIaTh 1 M. IlpoBo,n:a OT aHTeHHbI H30-
JIHpoBaTb He Ha,lJ;O. 

MoHTa>K paAM03neMeHTOB 

Bee ,n:eTaJIH rrepe,n:aT'IHKa pa3MemaroT Ha rrJiaTe, pa3MepoM 36x22 MM 
e,n:eJiaHHOH H3 ¢oJibrHpOBaHHoro eTeKJIOTeKeTOJIHTa MapKH CT<D-1, 
f<D1-3-rr (HJIH aHaJiom'IHoi1). Ha ¢oJihmpoBaHHoli rroBepxHoeTH IIJiaThI 
eKaJibITeJieM HJIH HO:>KOM ,n:eJiaIOT IIpOpe3H TaK, 'IT06hI pa36HTb ee Ha 3JieK­
TpH'IeeKH H30JIHpoBaHHhie .n:pyr OT .n:pyra eeKTopa. K eeKTopaM rrpttrrattBa­
IOT Bee 3JieMeHThI yeTpoi1eTBa «ero5Il>, CTpeM5Ieh MaKeHMaJihHO yKopoTHTh 
HX BbIBO,lJ;bl. IlJiaTy pa3MemaIOT B .n:mmeKTpH'IeeKOM KOprryee H3 IIJiaeTMae­
ehI rro.n:xo,n:5Imero pa3Mepa. 

Hana>1<1>1aaHMe 

II ptteMHHK BKJIIO'IaIOT H nepeeTpoemreM IIIKaJibI B ,n:ttarra3oHe 
94 ... 97 Mfu: (rrotteKoM eHrnaJioB pa,n:ttoeTaHu;tti1) ttacTpattBaIOT Ha em­
HaJI rrepe.n:aT'IHKa, rrpH 3TOM B tJ:HHaMHKax rrpHeMHHKa 6y,n:eT CJibIIIIeH 
ettrHaJI 3ByKoBoi1 qaeToThI. Pe:>KHM Arrqr B rrptteMHHKe ( eeJIH HerroJih3Y­
ereH rrpHeMHHK e TaKHM pe)KHMOM) Ha BpeMH Haerpoi1KH OTKJIIO'IaIOT, 
rrpH 3TOM B03paeTaeT qyBeTBHTeJihHOeTh rrpHeMHOfO KaeKa.n:a (B HeeKOJib­
KO pa3). 

CHaqaJia HaJia:>KHBaIOT reHepaTop. qaernTy reHepaTopa Ha TpaH3HeTo­
pe VT1 BhI'IHeJI5IIOT no ¢opMyJie: 

F = -
1
-· x In (-

1
-), 

RC 1-n 

r.n:e F - qaernTa reHeparnpa; 
R - eorrpoTHBJieHHe pe3Hernpa R1, OM; 
C - eMKOeTb KOH,lJ;eHCaTOpa C 1, <D; 
n - KO::JcPcPMU:HeHT rrepe,n:a'IH ITO TOKY O,n:Horrepexo.n:Horo TpaH3MeTopa. 
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IlpM ttcrrpaBHOM TpaH3Hcrnpe VT1 H oTcyTCTBHH ourn6oK B MOHTaJKe 

HaJiaJKHBaHHe reHepaTopa CBO/J,HTC.R K IIO,llCTpOHKe KOHTypoB H ycTaHOBJie­

HHIO Heo6XO,ll;HMOH p;eBHaQHH ( OTKJIOHeHH.R) qacTOTbI KOJie6aHHH. 

IIpoBep.RIOT pa60Ty reHeparnpa BOJIHOMepoM HJIH HH,llHKarnpoM Bb1co­

KoqacToTHoro Harrp.RJKemrn. l13MeHeHHeM miaMeTpa aHTeHHhI Li yCTaHaB­

JIHBaIOT qacTOTY reHeparnpa, rrpttMepno paBHOH 94 ... 97 Mfu;. lfacrnTy Kop­

peKTHpyroT rron6opoM corrpoTHBJieHH.R pe3HCTopa RS B 11.Harra3oHe 

1S ... 2S KOM. 

Oco6eHHOCT111 BKJ1t0'ieH111s:i aHTeHHbl 

IlpMKOCHOBeHHe K anTeHHe L1 MHHH-rrepenaTqHKa rrpHBO/J,HT K H3Me­

neHHIO B He6oJihlllHX rrpeneJiax 0.1...0.2S Mfu; pa6oqeH: qacTOTbI rrepenaT­

qJ1Ka . .3TO CBOHCTBO Bcex 3JieKTpHqecKMX cxeM, CKOHCTpyHpOBaHHbIX 6e3 

IIpHMeHeHH.R KBapu;eBOro pe30HaTopa, TO eCTb 6e3 CTa6HJIM3aQHH qacTOTbl 

reHeparnpa. 0,llHaKO B ,llaHHOM CJiyqae B COOTBeTCTBHH c Y3KO cneQHaJIH3M­

poBaHHblMH H qaCTHblMM 3ap;aqaMM no HCIIOJib30BaHHIO rrpep;JIOJKeHHOro 

yCTpOHCTBa c 3TMM MOJKHO cornaCHTbC.R. 

,llaHHOe 3aMeqaHHe BaJKHO /J,JI.R o6inero IIOHHMaHmI rrpHHQMIIa pa6oTbl 

3Toro ycTponcrna. ,llJI.R yMeHhllleHH.R qyBCTBHTeJibHOCTH aHTeHHbI L 1 H 

KacKana Ha TpaH3HCTOpe VT2 11.HaMeTp aHTeHHbr Hano yMeHblllHTb HJIH 

Y.llaJIMTb ee OT paMKM·/J,BepHoro KOC.RKa, crrp.RTaB rny6JKe B CTeny. IlpM 3TOM 

IIOTpe6yeTC.R BHOBb HaCTpOHTb rrpHeMHHK Ha qaCTOTY rrepe11.a~HKa. 
,llJI.R 3KCIIepHMeHToB c yCTpOHCTBOM MOJKHO BMeCTO aHTeHHbl BKJIIO­

qJ1Tb .n;pocceJib (THIIa .llM-0,4 HJIM aHaJiornqHbIH) c MH.llYKTHBHOCTbIO 

200 ... 220 MKfH HK rnqKe coemrneHH.R 3JieMeHTOB Li H CS no,llcoenHHHTb 

npoBO.D; /J,JIHHOll 70 ... 90 CM B Kaqecrne aHTeHHbI. 
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4.5. AOPA60TKA KBAPTMPHoro 
3BOHKA C AMCTAHU,MOHHblM 
YnPABnEHMEM 

Ilo.HBllBIIUieC.SI B rrpo,uaJKe KBaprn:pHbie 3BOHKH c )J,HCTaHJ:J;HOHHbIM 

yrrpaBJieHn:eM (no pa,UHOKaHarry) H Bbr6opoM MeJIO)J,HM MoryT IIOCJIYJKHTb 

pa,uHOJII06HTeJIIO HHTepeCHblM cpe,UCTBOM )J,JJ5I pa3BJie'leHH.SI. (Ilpuo6peCTH 

HX MO)KHO B cynepMapKeTaX, B Mara3HHax 3JieKTpOHHKH H CTpOHTeJibHbIX 

TOBapoB.) KynuB TaKoe yCTpoiicrno (cTOHMOCTbIO ,uo 800 py6.), HeTpy,utto 

)J,OIIOJIHHTb ero npOCTOM npHCTaBKOM. Ilo nacnopTHblM ,uaHHbIM TaKOM 3BO­

HOK (ttanpHMep, qmpMbI Paget Trading Ltd) npe,uCTaBJI.HeT co6oii aJieK­

TpOHHoe ycTpOHCTBO, COCTO.Hlllee H3 pa,uuonpHeMHHKa H nepe,uaT'lHKa CHr­

HaJIOB pa,uuoqacTOTbI 433.925 Mfu. 

,l{arrbHOCTb .ueil:CTBH.H ycTpoiicrna )J,OCTHraeT 100 M B ycJIOBll.HX rrp.HMOH 

Bll)J,HMOCTM, 'ITO OKa3bIBaeTC5I BIIOJIHe )J,OCTaTO'lHbIM )J,JI.H yrrpaBJieHH.H B 

rrpe,ueJiaX cpe,uHecTaTHCTM'leCKOM KBaprttpbl HJIH )J,OMa. 

liITaK, yCTpOHCTBO COCTOMT H3 rrepe,uaT'lHKa M rrpHeMHHKa pa,UHOCHrHa­

JIOB. Ilepe,uaT'lHK, BHeIIrne npe,ucTaBJI.SIIOlllHM co6oii Koprryc B BH,ue 6peJIKa 

)J,JI.H KJIIO'leii, pa3MepoM co CTaH,uapTHblll CIIH'le'!Hblll KOpo6oK B .uopa60TKe 

He tty)K_uaerrn. Bee, 'ITO rroTpe6yeTc5I )J,JI5I ero 3cpcpeKTHBHOro cpyHKIJ;HOHH­

posaHH.H - 3TO MeH.HTb pa3 B IIOJITOpa-,uBa ro.ua aKKYMYJI5ITOPHYIO 6aTape10 

( TaKYIO )Ke, KaKa5I ycTaHOBJieHa B 60JibllIHHCTBe rrepe,uaT'UIKOB-6peJIKOB 

oxpattHoii rnrnarrH3au1rn .UJI5I asrnMo6ttJieii). Ee Harrp.H)KeHue 12 B, 23AE, 

cpttpMa-npoH3BO,UHTeJib GP Ultra, HO MOJKeT 6bITb H JI106a5I ,upyra.H. 

AttTeHHa nepe,uaT'lMKa - KycoK MHOfO)KHJibHOro npoBo,ua B rrOJIHXJIOp­

BttHHJIOBOtt H30JI.HIJ;ttM .UJIHHOii 10 CM pacrroJIO)KeH cnMpaJibIO BHYTPH Kop­

nyca nepe.uaT'lHKa. JlJI.SI Toro 'IT06hr HeCKOJibKO yBeJIH'lHTb ,uaJibHOCTb 

,11;eiiCTBH5I Bcero ycTpOMCTBa Heo6xo.UHMO, BMeCTO UITaTHOM aHTeHHbI, ycTa­

HOBHTb TeJieCKOIIH'leCKYIO (HanpHMep, OT npOMblllIJiemi;oro pa.n,wonpHeM­

HHKa) HJIM B KpaiiHeM CJiy'lae MCIIOJib30BaTb B Ka'lecrne aHTeHHbI aHaJIO­

rH'lHblll UITaTHOMy MHOfO)KMJibHblll npOBO)J, )J,JIHHOM 90 ... 110 CM, pacrryUIMB 

(KaK JienecTKH IJ;BeTKa) Ha KOHIJ;e TOHKHe npOBO)J,HMKH (,uHaMeTp pacxo,11;51-

lllHXC.H JienecTKOB 6 ... 8 CM. Toma npH aHaJIOrHLJ:Hoii ,11;opa60TKe attTeHHbI B 
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rrpHeMHHKe y.n:aeTC.H IIOJiytIHTb ,ll;aJibHOCTb pa60TbI .n:o 400 M B ycJIOBH5IX 
IIp5IMOM BH,ll;IIMOCTH. 

Ha PHc. 4.4 tt3o6pa1KeHa 3JieKTpttqecKaH cxeMa rrpIICTaBKH, o6ecrreqIJ­
Baroru:e:i1: .lJ:IICTaHI.lHOHttoe yITpaBJieHIIe 3JieKTpoJiaMITo:i1: HJIH HHo:i1: rro.n:o6-
Ho:i1: Harpy3KOM. 

500.0, 16 B 

R4 
10• 

C2 KBblB.14001.1 V01 K,(\105A +Vn5B 

+ 5.0 
168 

001 K561TM2 

Q 2 

Kl P3C 35 (PC4.569.600-03) 

R3 
270 

-----KBblB.7 
001.1 

Kl.1 

~~· 
220 B/100 BT 

Puc. 4.4. 3JieKTPlr'IeCKa5! cxeMa ){OIIOJIHemrn K pa.zi;II03BOHKY 

Bxo.n: yCTpo:i1:crna ITpttCTaBKH ITO.ll:KJiroqaeTcH K 6a30BO:i1: ITeqaTttoil: ITJia­
Te paLJ:H03BOHKa He3Kpami:poBaHHbIMH ITpoBo.n:aMH TIIrra MIT<D-0,4 (HJIH 
aHaJIOmqHbIMH), ITPH 3TOM ITOLJ:KJIIOqaeTC.H o6ru:rrH: ITpOBO.lJ: ll BXO,ll; 3JieMeH­
Ta MHKpocxeMbI DD 1.1. IlocJie.n:ttrrH: ITO.ll:KJIIOqaeTC.H K KOHTaKTY ( BhIBOLJ:Y) 
6 MHKpoc6opKH U2, HMe10ru:eH: MapKHpOBKY cainebo CL 102K 0985RX 
( 55-10985-101 ). KpoMe Hee B 6a36Boil: cxeMe ITprrcyTcrnyeT JiomqecKa.H 
MimpocxeMa, BKJIIoqeHHaH ITO cxeMe 3aLJ:aroru:ero rettepaTopa IIMITYJibCOB 
(OH HyJKeH LJ:JI.H MHKpoc6opKH cpopM11poBaTeJI.H MeJIO,ll;IIqHbIX CIIrHaJIOB 
U1) CD4069UBC, II caMa MHKpoc6opKa, o6ecrreqIIBaIOru:aH 3TH MeJIOLJ:HH, 
- U1 - otta MapKIIpoBaHa sound 0985MCU (55-10985-400). OrnwrnTb 
u 1 OT U2 MOJKHO He TOJibKO ITO COOTBeTcTByIOru:HM o6o3HaqeHII5IM Ha 6a-
30BOH ITeqaTHOH ITJiaTe, HO II ITO TOMy, qTQ MHKpoc6opKa U1 /'iByCTOpOH­
H.H.H, a U2 c o.n:ttocTOpOHHIIM MOHTaiKOM MIIKp03JieMeHTOB. IlpII ITOCTJITJie­
HHII pa.n:110CHfHaJia - HMIIYJibCa OT ITepe,n:aTq11Ka ( ero ,l{JIHTeJibHOCTb OKO­
JIO 2 c o6ecneqIIBaeTC5I cpyHKUHOHaJibHO ITepeLJ:aTqIIKOM-6peJIOKOM He 
3aBIICIIMO OT ITPOLJ:OJIJKHTeJibHOCTII B03,ll;eHCTBH5I Ha KHOIIKY ITO.n:aqII CIIrna­
Jia B HeM) H~ Bbrno.n:e 6 U2 ypOBeHh rnrnana 113Memi:eTC.H c Hl13KOfO Ha 
BbICOKHH. Bbrno.n: 6 U2 no neqarnoMy MOHTaJKy coeLJ:IIHeH c BbIBO.ll:OM 
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4.5. ,Qopa60Tka KBapntpHoro 3BOHK8 c AMCT8H1'MOHHblM ynpaaneHM9M 

9 u 1. IlocJie.UHllH 5IBJI5IeTC5I BXO.UOM ynpaBJieHirn .UJI5I cpopMHpOBaTeJI5I Me­

JIO,UHqHoro cnrnaJia. TaKHM o6pa3oM, .UJI5I Toro, qrn6hr Bo BpeM5I nepe,uaqn 

CHrHaJia no pa,ll.HOKaHaJIY He BKJIJOqaJICH MeJIO,ll.HqHbIH 3BOHOK, ,ll.OCTaToqHo 

r.: pa3opBaTb neqaTHhIH npoBO,ll.HHK OT BbIBO,Ua 6 U2 .uo BblBO,ll.a 9 U1. I1Jrn 
~ OTnaHTb O,ll.HH H3 npOBO.UHHKOB, Be.uymnx K MHHHaTIOpHOH .UHHaMnqecKoii: 

!' t: 

fOJIOBKe 3BOHKa. 

np111H1.4Mn pa60Tbl nplllCT8BKlll 

OcHoBoii: cxeMhI Ha PHc. 4.4 5IBJIHeTCH Tpnrrep Ha O.UHOM 3JieMeHTe no­

nyJI5IpHoi1: MHKpocxeMbI K561TM2. He Bl(aBaHCb B no.upo6HOCTH ee pa6o­

i Tbl ( 06 3TOM MHOro HanncaHO B .upyroi1: JIHTepaType ), OTMeqy TOJibKO caMoe 

rnaBHOe: B 3TOH MHKpocxeMe 2 D-TpHrrepa, Ka.IK,ll.blll H3 KOTOpbIX co.uep­

.IKHT no .UBa Bxo.ua acuHxpoHHoro ynpaBJieHHH S u R. Tpurrep nepeKJIJOqa­

, eTCH no noJIOJKHTeJibHOMY nepena.uy Ha TaKTOBOM Bxo.ue c (BblBO.U 3 
, DD1.1). Ilpn 3TOM JiomqecKHtt ypoBeHb, rrpllcyTcrnyromuli Ha Bxo.ue D, 

nepe.uaeTcH Ha npHMOli BhIXo.u Q. Ilpu BbICOKOM JiomqecKOM ypoBHe 
Ha Bxo.ue c6poca R TpHrrep 06tty1rneTC5I. Hanp5I.1KeHHe nuTamrn ttaxo.uuTc5I 

B npe.ueJiax 5 ... 15 B. 
Tenepb, 3HaH pa6oTy MMKpocxeMhI DD1 MO.IKHO noHHTb 06111uli npH­

HJ.tMn pa60TbI npucTaBKM. 
Ilpu BKJIIOqeHllM nllTaHHH B nepBbIM MOMeHT BpeMeHM Ha BXO.U R 

DD1.1 6Jiaro.uapH pa3pH.1KeHHOMY KOH.UeHcarnpy C2, rroCTynaeT BhICO­

KM:ti JiomqecKuii ypoBeHh, KOTOphIM o6HyJIHeT Tpnrrep - Ha npHMOM BbI­

xo.ue Q ycTaHaBJIMBaeTrn HI13KH:ti ypoBeHh Harrp5I.1KeHM5I. Tpatt3McTop 

VT1 3aKpbIT, peJie Ki o6ecToqeHo, JiaMna EU He ropnT. 

IJpMMepHO qepe3 CeKyH.Ubl (3TO o6yCJIOBJieHO eMKOCTbIO OKCll.UHOrD 

KOH.UeHcarnpa C2 u conpoTMBJieHHeM pe3ncrnpa R 1) nepBbitt 3apH.UHTC5I 

rroqTll .uo HarrpH.IKeHMH IIllTaHMH u ypoBeHb Ha Bxo.ue R (BbIBO.U 4 DD1.1) 

rrepeMeHHTCH Ha HI13KH:ti. Terrepb Tpurrep roTOB K rrpueMy CllrttaJIOB no 

TaKTOBOMY Bxo.uy C, MMeromeMy, KaK CJie.uyeT M3 cxeMbI, HI13KH:ti ucxo.u­

HhIM ypoBeHh. Kor.ua c rryJihTa-6peJ10Ka rroCTyrraeT B 3cpnp pa.uHOCllrHaJI M 

rrpHHMMaeTrn rrptteMHhIM yCTpoiicrnoM, Ha Bxo.u C MHKpocxeMbI DD1.1 OT 

cxeMhI .UMCTaHllMOHHoro 3BOHKa nocTyrraeT BhICOKH:ti ypoBeHb. BCJie.uc­

TBMe 3TOfO Tpurrep nepe6pacbIBaeTC5I B .upyroe ycToiiqHBOe COCT05IHMe -

Tenepb Ha ero np5IMOM Bh1xo.ue Q BhICOKH:ti ypoBeHb Harrp5IiKeHMH. 

TpaH3HCTop VT1 BKJiroqaeT peJie K1, aero KOHTaKTbI B CBOIO oqepe;:i:h 3aMbI­

KaIOT 3JleKTpHqecKyro uerrh nuTaHHH ocBenneJibHOii: JiaMTibI EL 1. B TaKoM 

COCTOHHMH TpMrrep HaxO.UHTC5I .uo CJie.uyromero IlOJIOiKMTeJlbHOfO cppOHTa 

MMTIYJihCa Ha Bxo.ue c. Ilpu ero nocTyrrJieHMH (BcJie.UCTBMe IIOBTOpHoro Ha-
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JKaTM.H KJiaBMillH Ha IIYJibTe-6peJIOKe), Tpttrrep rrepexo,U:HT B MCXO,U:HOe co­

CTOHHHe, a ocBeTMTeJibHaH naMrra EL1 o6ecTo•nmaeTcH. 

Uerrh C2R1 o6ecrreqMBaeT c6poc Tpttrrepa MMKpocxeMbI DDi B ttcxo,u:­

HbIH pe:>KHM OJKM,U:aHM.H rrpM BKJIIoqeHMM IIHTaHM.H. 0KCM,ZlHblll KOH,ZleHca­

TOp Ci BhIIIOJIH.HeT cpyHKUMIO cpHJibTpyromero 3JieMeHTa no IIHTaHMIO . 

.l{uoa VD i rrperr.HTcrnyeT 6pocKaM o6paTHoro ttarrpaJKemrn rrpu BKJiroqe­

HHH/BbIKJIIOqeHHH peJie. 

CyMMapmIB MOIUHOCTb KOMMYTHpyeMott Harpy3KM 3aBHCMT OT rrapa­

MeTpoB ane1npoMarHMTHOro pene Ki M B HameM cnyqae orpaHMq1maeTc.H 

i50 BT. 

Ifa-3a He6onhIIIoro KOJIHqecrna attcKpeTHhIX aneMeHTOB rrpHCTaBKM, 

BCe OHM MOHTHpyIOTC.H Ha yqaCTKe rrep¢opttpoBaHHOH IIJiaTbl pa3MepoM 

30x40 MM H, BMeCTe c coe,U:MHMTeJibHbIMH rrpoBO,ZlaMH, IIOMemaIOTC.H B 

IIITaTHbIH Koprryc ,U:HCTaHQHOHHOro 3BOHKa B OTCeK ,ZlJI.H aBTOHOMHbIX ane­

MeHTOB mITamrn . .l{mI yMeHbIIIeHHH B03,U:eHCTBH5I 3JieKTpHqecKMX IIOMex 

JKeJiaTeJibHO, 'IT06bI rrpoBo,u:a, coe,u:rrn.SIIOilJ;Me yCTpoikTBo c HCTO'IHHKOM 

IIMTaHH.SI M ttaymtte OT pene Ki K OCBeTMTeJibHOM JiaMrre, MMeJIH MMHM­

MaJibHYIO ,U:JIHHy. 

Hana>K11teaH111e 

YcTpoilcrno rrpttcTaBKH B HaJiaJKMBaHHM He HyJK,u:aeTc.SI. Ilptt ttcrrpaB­

HhIX ,u:eTaJI.HX M 3JieMeHTaX pa60TaeT cpa3y M acpcpeKTMBHO. 

0AeTam1x 

ITocTO.HHHhre pe3MCTOpbr MJIT-0,25 (MF-25). 

0KCH,ZlHbie KOH,ZleHcaTOpbr THrra KSO-26 Ha pa6oqee Harrpsi::>KeHHe He 

Mettee 16 B. OcTaJibHhie Herrom1pHbre KOH,ZleHcaTOpbI TMIIa KM-6:0. 

MttKpocxeMy DD1 (K561TM2) MO:>KHO 3aMeHHTb K561TM1 6e3 

ymep6a an.SI 3cp¢eI<TMBHOCTM pa6oTbI Y3Jia, HO B 3TOM CJiyqae rrplI.n;eTCSI H3-

MeHHTb cxeMy, TaK KaK BbIBO,U:bl y 3TMX MMKpocxeM HMeIOT pa3Hoe Ha3Haqe­

Hlle. Ilo.z:i:po6HyIO HHcpopMaQHIO 0 TaKOM BapHaHTe 3aMeHbI MO/KHO YTO'I­

HHTb B crrpaBO'IHMKax no coBpeMeHHbIM KMOil-MHKpocxeMaM. 

TpaH3MCTOp VT1 - rroJieBo:H:, c 6onhIIIMM BXO,llHbIM corrpoTMBJleHHeM. 

3TO II03BOJI.HeT MHHMMH3HpOBaTb TOK yTe'IKH B COCTOHHHH OJKH,U:aHHH pa­

,llMOCiffHaJia M rrpaKTH'JeCKM He OKa3bIBaeT BJIM.HHHH Ha BbIXO.ZJ: TpHrrepa, 

HecMoTp.SI Ha orpaHttqnBaromtt:H: pe3ucTop R2 c MaJibIM corrpoTHBJieHMeM. 

Pene Ki MOJKHO 3aMeHMTh Ha P3C43 (ncrroJitteHMe PC4.569.20i) 1rnn 

.z:i:pyroe, paccqMTaHHOe Ha Harrp.SI)l(eHMe cpa6aTbIBaHM.SI 4 .. .4.5 B M TOK 

10 ... 50 MA. y CTaHaBJIMBaTb B yCTpOMCTBO peJie c TOKOM BKJIIO'IeHM.SI 6onee 
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4.5. Aopa6oTKa KaapTMpHoro 3BOHKa c AMCT&HL4MOHHblM ynpaaneHMeM 

100 MA He)l{eJiaTeJibHo, TaK KaK yrrpanmuomn:il pa6oToiI peJie TpaH3MCTOp 
VT1 HMeeT orpaHwieHn:e no MOmHOCTM. 

BMecTO KII540A MO)l{HO rrpn:MeHMTb rroJienoil TpaH3MCTOp mo6oil l13 
cepMM KII501, KII540 MJIM ero 3apy6eJKHbie amuwrn BUZ11, IRF510, 
IRF521. 

CneTO.llHO.ll HU - mo6oil, c ero rroMombIO y.llo6Ho KOHTpoJIHponaTb 
cpa6aTbIBaHMe peJie M 3aMbIKaHMe MCIIOJIHMTeJibHbIX KOHTaKTOB. Ilpn: Heo6-
XO,llMMOCTM 3JieMeHTbI HL1, R3 M3 cxeMbI MOJl<Ho HCKJIIOqMTb 6e3 rrocJie)l­
CTBMH. lllTaTHbIH BKJIIO'IaTeJib OCBemeHM.H Ha cxeMe IIOKa3aH IIO,l{ HaMMe­
HOBaHMeM SAL 

Eme o,nHa npoMhIIllJieHHo rrpe.nycMoTpeHHAA B ycTpoilcTBe onQM.H -
CBeTO)lMO,l{HblH CMfHaJIM3aTOp CHHJl<eHM.H HaIIp.HJl<eHM.H IIMTaHM.H npHeMHM­
Ka. CneTO.llMO.ll Ha'IMHaeT cBeTMTbC.H, ecmf HarrpmKeHite nMTaHM.H ycTpoil­
crna oKa3brnaeTC.H HM:>Ke +4.5 B. B 6a30BOM napttaHTe npe.n:ycMoTpetto 
aBTOHOMHoe IIHTaHMe - 3 IIaJib'IMKOBbIX ::rneMeHTa no 1.5 B KaJK.llbIH. Ho B 
ycJioBM.HX peKoMeH.nyeMoro npttMeHeHM.H ycTpoilcTBa .llMCTaHUMOHHOro 

. 3BOHKa JIY'Illle ncero ocyru;ecTBJI.HTb CTaUHOHapHoe IIMTaHMe OT CTa6MJIM3H­
poBaHHOf0 HCTO'IHMKa IIMTaHmI c Hanp.HJKeHMeM 5 B. CTa6ttJIM3aun:.H rr»Ta­
roru;ero Hanp.HJKeHH.H BbI6ttpaeTC.H TaKa.H, 'IT06bI OTKJIOHeHMe He rrpeBbilla­
JIO ±5%. TaKHM HCTO'IHHKOM MOJKeT 6hITb, HarrpHMep, cTa6HJIH3aTOp Ha 
MHKpocxeMe KP142EH5A. ToK nOTpe6JieHH.H nepe,n:anttKa B aKTHBHOM 
peJl<ttMe 35 MA. ToK noTpe6JieHH.H OT ttcrnqHMKa mnaRM.H nptteMHoro yaJia 
He npeBbimaeT 10 MA B peJKHMe OJKH.llaHM.H H yneJIH'IMBaeTc.H .llO 50 MA nptt 
BKJIIOl.{eHHH yKa3aHHOfO B cxeMe peJie. IlpH ,n:pyrnx THIIaX peJie TOK IIO­
Tpe6JieHH5I MOJKeT HMeTb ,npyroe 3Ha'IeHHe. 
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rllABA 5 

VT1, VT2 
Mn35 ... Mn37 
KT312(A B 
KT3102 (·;,: )I(), )KTKT306 (A6), 

... • 342B 



5. 1. ABTOMATM"IECKOE BKnlO"IEHME 
KOnOHOKA/ISI nK 

--
EcJIH KOJIOHKH ycTaHOBJieHbI rroo.n;aJJb OT MecTa onepaTopa, TaKoe rro­

JIOJKetttte BpH.n: JIH MOJKHO Ha3BaTh y.n:o6ttbIM, oco6eHHO eCJIH IIOJib30BaTeJib 
JKeJiaeT rrpocMoTpeTh tta DVD-peKop.n:epe q:mJihM HJIH mo6bre .n:pyme BH­
neonaHHhie, corrpoBoJKAaeMhie 3BYKOBhIM 0¢opMJiem1eM. Be.n:h ay.n;HoKo­
JJOHKH KOMIIhIOTepa (.n:aJiee IIK) Ha.n:o BKJiroqaTh oT.n;eJJbHhIM BKJJroqaTeJJeM 
Ha HX KOprryce. 

KaK c.n:eJiaTb TaK, qT06b1 3BYIWBhre KOJIOHKH BKJIIOqaJIHCh aBTOMaTH-
11eCKH BMecTe c aKTHBauueH: IIK? 

CaMoe rrpocrne pernetttte HarrparnttBaeTCH caMo co6oH: - rro.n;KJJroqHTh 
IIK H KOJIOHKH B o.n:ttH ::iJieKTpu11ecKttii: KOHTyp-¢HJibTp, HanpttMep SVEN 
OPTIMA, H BKJIIO'IaTb Bero arrrrapaTypy o.n;HHM BKJJIO'IaTeJJeM.Ha Koprryce 
TpoiiHHKa. Ho ecTb H .n:pyroii rryTh. 

3a.n;aBrnnch ueJJhro aBTOMaTH3HpoBaTb BKJJIO'Ietttte KOJIOHOK .n;JIH IIK 
3JieKTpOHHhIM crroco6oM, MHOH pa3pa6oTatta cxeMa, rrpe.n;CTaBJieHHaH Ha 
Puc. 5.1. 

Vex 

Cl • 

~oo""""I 
R2 

2.2K 

VT2 KT8156 

Rl 5.6K 

4 VD1 K,115216 

USB 
1 ... l 

• C2 

I""""" 

Puc. 5.1. 3JieKTpHqeCKaH cxeMa .n:onoJIHeHMH K AC IIK 
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5.1. ABTOM8TM'feCKOe BKnlO'feHMe KOnOHOKAllSI nK 

CaMbIH rrpocrnw crroco6 aBTOMan13nposaTb BKJIIO'leHHe aKyCTH'lecKo:H 
i cncTeMbI (AC) IIK BO speM.H pa6oTbI cncTeMHoro 6JioKa - HCIIOJib30BaTb 

CTaH,naprnyro 1rnrny USB. 
CoBpeMeHHble TIK rro3BOJI.HIOT rro,nKJIIO'laTb K nnrne USB pa3JIH'lHbie 

rrepmpepHMHbie ycTpowcrna - CKaHepbi, WEB-KaMepbI, rrpnHTepbI, un­
¢poBbie ¢ornarrrrapaTbI H M.Hbie nepn¢epHMHhie yCTpolicrna. B ceMeikrne 
Pentium-4 Ha 3a}lHeM rraHem1 cncTeMHoro 6JioKa pacrroJiaraeTc.H He Mettee 
6 Bbixo,noB .UJI.H rro,nKJIIO'lemui: ycTpowcrn corrp.HJKeHH.H c USB-rropToM. 

,llm1 Tex AC, B KOTopbIX He rrpe.nycMoTpetto aBTOMaTH'lecKoe BKJIIOqe­
HHe COBMeCTHO c aKTM.Ba11nei1: cncTeMHoro 6JioKa TIK (a TaKHX cero,nH.H 
60JibllIM.HCTBO B 11eHOBOM .nnarra30He .no 1000 py6.), 6y,neT IIOJie3HOM .nopa-
60TKa, rrpe,nJiaraeMa.H B ,naHHOH CTaTbe. OcyllleCTBHTb ee crroco6eH JII06oi1: 
qeJioBeK, MaJIO-MaJibCKH 3HaKOMbIH c IIa.HJibHHKOM H OCHOBaMH 3JieKTpO­
TeXHHKl1. 

Y3eJI .norroJIHeHH.H rrpe,ncTaBJI.HeT co6o:H TpaH3HCTopHbIH KJIIO'I Ha co­
CTaBHOM TpaH3HCTope VT1, VT2, KOTOpb1ii: yrrpaBJI.HeTc.H IIOJIOJKHTeJibHhIM 
rrOTett11naJ10M (pa3oeM USB) +5 B. 3rn Harrp.HJKeHHe cHHMaeTC.H c coe,nH­
HHTeJibHOro Ka6eJI.H (Jiro6o:H Kott¢nrypan;Hn USB - JIHillb 6b1 OH co.nepJKaJI 
Hanp.HJKeH11e +5 B). B aBTopcKoM BapttaHTe npnMeH.HeTCH coe.unmueJib 
USB c BCTpoeHHbIM CBeTO,llHO}lOM-rro,aCBeTKOM. YrrpaBJI.HIOlllHM cnrnaJI 
MO/KHO B351Tb tterrocpe,ncrneHHO c MaTepHHCKoii: IIJiaTbI TIK, o,aHaKo, 'lT06b1 
He orryTbIBaTb CHCTeMHbIM 6JIOK ~6opo.no:H:i> H3 IIpOBO}lOB, MO)KHO B351Tb 
yrrpaBJI.HIOlllHM cnrnaJI c JI106oro H3 coe,nHHHTeJibHbIX Ka6eJieii: USB, n.ny­
lllHX K cKaHepy, WEB-KaMepe HJIH K .npymM rrepn¢epHHHbIM ycTpoll:cTBaM. 

,llJI.H a.uarrTaIIHH K y3Jiy yrrpaBJieHH.H BKJIIO'leHH.H KOJIOHOK AC TIK 
pa3oeM USB BcKpbrnaroT (pa36npaIOT) n rro,nKJIIO'laIOT K BbIBo,naM 1 11 4 co­
oTBeTcrneHHo cxeMe, rrp1rne,neHHoii: Ha PHc. 5.1, rrpoBo,nHHKH, coe,llHH.HIO­
lllHe TpaH3HCTOpHbIH KJIIO'l VT1, VT2 H KOJIOHKH AC IIK. B nocJie}lttee 
speM.H B po3HH'lHOH npo.naJKe II051BHJIHCb coe,nM.HHTeJ111 USB c BCTpoeH­
HblM CBeTo,ntto,noM-no,ncBeTKOH B npo3pa'IHOM Kopnyce. B TaKoM cJiyqae 
HaXO)K}leHHe KOHTaKTOB }lJI.H IIO}lKJIIO'leHH51 }lOilOJIHHTeJibHOro o6opy,noBa­
Hl151 .HBJI51eTc.H Ha1160Jiee npocrnli 3a.uaqell:. 

TpaH3HCTOpHbIM KJIIO'l c BCIIoMoraTeJibHbIMH aneMeHTaM11 pa3MelllaeT­
C51 BHYTPH Koprryca TIK. Coe,nHHemrn ocyllleCTBJ151IOTCH m6KHM aKpaHttpo­
aaHHbIM rrpoao.noM. Ho ecm1 paccT051HHe OT AC TIK .no pa3oeMa USB He 
npeBblrnaeT 1 M, TO coe,nHHeHH51 MOJKHO BblIIOJIHHTb 11 He3KpaH11pOBaHHbIM 
npoao,aoM THna MIT<D-0,6 HJIH MIT<D-0,8. 

Ilp11 BKJIIO'leH1111 c11cTeMHOro 6JioKa TIK ynpaBJI51IOllll1H cHrnaJI aMnJIH­
Ty.no:H + 5 B qepe3 ,n110.n VD 1 noczynaeT Ha KJIIO'l VT 1, VT2 11 BKJIJO'laeT era. 
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rnaaa 5. BCRKaR BCR'tMHa 

IlpH BbIKJiroqeHHH CHCTeMHOro 6JIOKa yrrpaBJI.HIOIUHH CHfHaJI c pa3'b­

eMa USB rrpon~aeT, H KOJIOHKH AC IlK aBTOMan1qecKH OTKJIIOqaroTC.H. 

Y3eJI He Tpe6yeT HaCTpOHKH H rrpH HcnpaBHbIX .ueTaJI.HX Haq11HaeT cpa-

3y Ha,nhrrno pa6oTaTb. fieqaTHa.H rrnaTa He pa3pa6aTbIBaJiacb, TaK KaK nee 

HeMHoroqHcJieHHbie 3JieMeHTbI MOHTHPYIOTC.H Ha nITaTHOH rreqaTHOH rrJiaTe 

3ByKOBbIX KOJIOHOK MeTO,UOM HaBeCHOfO MOHTaJKa. 

Ilo.uKJiroqeHHe K USB IlK He oKa3hIBaeT OTpmi;aTeJihHoro BJIH.HHH.H Ha 

rrapaMeTpbI 3ByKa H MOUIHOCTH ycHJIHTeJI.H 3BYKOBOH IIJiaTbI IlK H KOJIO­

HOK. TpaH3HCTop VT2 Ha TerrJIOOTBOMllIYIO rrJiaCTHHy ae ycTaHaBJIHBaroT. 

0AeTanSIX 

IlpH OTCYTCTBHH yKa3aHHbIX Ha cxeMe TpaH3HCTOpOB MOJKHO peaJIH30-

BaTb TOKOBbIH KJIIOq Ha .upyrnx KpeMHileBbIX TpaH3HCTopax c 60JibIIIHM K0-

3cpcpHUHeHTOM ycHJieHM.H, HarrpHMep KT342B, KT817E. 

)l1rn.u VD1MOJKHO3aMeHHTb Ha K)l522, )l310, )l220 c JII06bIM 6yKBeH­

HbIM HH)leKCOM. 

0KCH.UJ:Ihie KOH.UeHcaTOphI C1 M C2 rnrra K50-24, K50-35 MJIH aHaJIO­

rnqHbJe. 

AononHeHHe AnR ynY'tW8HHR pa60Tbl 3ByKOBblX KOnOHOK nK 

y JiyqIIIHTb 3cpcpeKTHBHOCTb pa6oTbl ncex MO,UeJieH KOJIOHOK .UJI.H IlK 

MOJKHO nocpe.ucTBOM TaKHX MeTO.UOB, KaK: 

• YMem.meHHe noMex ( <J>oua c 11acT0Toii 50/100 f~). 
IlapaJIJieJibHO KaJK,ZJ.oMy .UHO.UY B BbIIlp.HMHTeJie ceTenoro HCTOqHHKa 

IIHTaHH.H, HaXOJl.HUiefOC.H B Kopnyce O.UHOH H3 KOJIOHOK, IlO)lKJIIOqaIOT 

HeIIOJI.HpHbIH KOH)leHCaTOp THIIa KM-6 (HJIH aHa.n:ornqHbIH), eMKOC­

TbIO 0.01 MK<l>. KpoMe Toro, rrapMJieJibHO Bhixo.uy Hil .UJI.H cpHJibTpa­

UHH cpoHa yCTaHaBJIHBaIOT OKCH,UHbIM KOH,UeHcarnp (HarrpHMep, cpMp­

MbI Hitano) eMKOCTbIO 3300 MK<l> Ha pa6oqee Hanp.HJKeHHe 25 B, 

BMeCTO Mettee 3cpcpeKTHBHOfO KOH,UeHcarnpa 1000 MK<l>. 9TH rrpo­

CTbie .uopa6oTKH CHHJKalOT cpoHOBblM myM c qacTOTOM 50 H 100 f u, 

npHCYTCTBYIOllIHM B .uemeBbIX BapHaHTaX KOJIOHOK KHTaMCKOfO rrpo­

H3BO.UCTBa. 

• YMem.meHHe axycm11ecKoro myMa noHHacctIO~ero TpaHc<J>opMaTopa. 
illyMHOCTb IlOHHJKaromero TpaHccpopMaTOpa B y3Jie IIHTamrn ycHJIH­

TeJI.H AC KOJIOHOK MOJKHO CHM3HTb rrpocTbIM crroco6oM: OTIIaMsaroT 

BbIBO,UbI BbIXO,UHOH o6MOTKH IIOHHJKaromero CeTeBoro TpaHccpopMa­

TOpa H3 rreqaTHOH rrJiaTbI, 3aTeM oqHUiaIOT aueTOHOM BHeIIIHIOIO no-
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5. 1 . ABTOM8Tlll .. eCKOe BKJHO .. eH111e KOnOHOK AIHI nK 

BepXHOCTb Ill-o6pa3HblX IIJiacnrn, aKKypaTHO HaHOC.SIT TOHKHM CJIOeM 

KJieH: ~cynep MoMeHT f eJihi> Ha noBepxHoCTh nJiacnrn H, He ,l(aB 

KJieIO BhICOXHYTh, 3aKpenJI.SIIOT nJiaCTHHhI cKoTqeM. EcTeCTBeHHhIM 

HarpeB TpaHccpopMaTOpa He npeBhIIIIaeT TeMnepaTypbI +40°C, Il03TO­

MY npHMeHeHHe CKoTqa B 3TOM cJiyqae noJKapo6e3onacHo. 

• YMeHbmeHHe HPKOCTH cBeqellHH HH,ZJ.HKaTopa BKJIJO'leHHH AC IIK. 
CBeTO.l(HO.l(, CHrHaJIH3HPYIOIUHH o no.ZJ:aqe IlHTairn.s:i: Ha cxeMy ycHJIH­

TeJI.SI AC KOJIOHOK, cBeTHTC.SI oqeHh .s:i:pKo H BbI3hrnarome ~peJKeT rJia3i> 

npH pa60Te c IIK. IlpH BKJiroqeHHH orpaHHqHTeJibHOro nocTO.SIHHoro 

pe3HCTopa (3 KOM) B u.emi cBeTO.ZJ:l'IO.ZJ:a, BMecTo IIITaTHoro nocTO.SIH­

Horo pe3HCTopa MJIT-0,25 conpoTHBJiemwM 470 OM, HHTeHCHB­

HOCTh CBeqeHH.SI yMeHhIIIHTC.SI H CBeTOBOH IlOTOK, HCXO,l(.SIIUHll OT KOp­

nyca KOJIOHOK He 6y.l(eT TaK 6pocaThC.SI B rna3a npH pa6oTe c IIK, 

oco6eHHO B HoqHoe apeM.s:i: . 

• y CTpaHeHHe MeXaHH'leCKHX ,ZJ.eTOHaU,Hii. 

Ilpu BocnpOH3Be.ZJ:eHHH MY3hIKH H peqH c 6oJibIIIOH rpoMKOCThIO Ko­

JIOHKH MapKH SP-324A-QC npo.ZJ:eMOHCTpHpOBaJIH rroCTopoHHHU 

IIIyM, .Bbl3BaHHblll KOJie6aHHeM nJiaCTMaCCOBOro Koprryca KOJIOHOK 

H3-3a 3BYKOBoro .ZJ:aBJieHtt.SI BHyTpH. TaKHM JKe .ZJ:ecpeKTOM o6Jia.ZJ:aIOT 

npaKTHqeCKH Bee MO.ZJ:eJIH He.ZJ:oporHx KOJIOHOK AC B nJiacrMaccoBbIX 

Kopnycax. )].JI.SI ycTpaHemrn 3TOro .l(ecj;>eKTa Koprryca o6eHx KOJIOHOK 

HYJKHO pa3o6paTb H npoJIO:>KHTb Mecra coe.l(HHeHH.SI HX nJiaCTMacco­

BbIX qacTeM aBTOM06HJibHbIM repMeTHKOM (no)( IJ,BeT Kopnyca KOJIO­

HOK). 3aTeM KOpnyca co6paTb H npOJIO)l{HTb repMeTHKOM TaKJKe Mec­

Ta BHHTOBOfO COe.ZJ:HHeHH.SI caMope30B, o6ecrreqHBaIOIUHX KpenJieHHe 

nJiaCTMaccoBbIX CTeHOK KopnycoB. IIocJie 3aBeprneHH.SI rrpoue.nypbI -

.l(aTh npocoxHyTb aBTorepMeTHKY B TeqeHHe qaca. THn repMeTHKa MO­

)l{eT 6bITb JII06bIM. 
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5.2. APYrASI CXEMA 
ABTOMATM'"IECKoro BKJllO"IEHMSI 
KOnOHOK 

3a,uaBIIIMCb QeJihIO aBTOMaTM3MpOBaTb BKJIIO'lem1e aKyCTM'leCKOH CMC­

TeMbI (AC) KOJIOHOK ,l(JIJ! nepcOHaJibHOro KOMilbIOTepa (IIK) 3JieKTPOHHbIM 

cnoco6oM, MOJKHO pa3pa60TaTb IlOJie3Hbie B 6bITY ycTpOHCTBa. 

0.2 

VIBJ 

I• o.ac •I ,------
' I I I 
I I 
1o.ac : 

I 0.8 ... 1.2 B 
I 
I 

I---'---+''--'--'--.------- I [c] 
,_.,,,._-;!__. I 

npaBblH KaHan L---i---' 
11eeb1~ KaHan 

Puc. 5.2. <DopMa HMIIYJihCOB 

rrpn BKJIIO'lemrn: cncTeMHoro 6JioKa IIK 
Ha aHaJIOfOBOM pa3beMe BKJIIO'leHHH 

3BJKOBbIX KOJIOHOK (JieBblll M rrpaBhIR 

KaHaJibI) 

V[B] 05c ---
BblKfllO~e 

t[c] 

18 

1.2c 

Puc. 5.3. <DopMa MMIIYJibCOB 

B MOMeHT BhIKJIIO'leHIUI: CMCTeMHOrO 

6JioKa IIK Ha ananorosoM paabeMe 

BKJIIO'leHMH 3.flYKOBblX KOJIOHOK 

(JieBhIR M npaBbIR KaHaJI) 

Bh1xo.n: (pa3'bCM ,l(JIJI no.n:KJIIO'leHirn KOJIOHOK) scex 3BYKOBhIX rniaT - OT 

.n:onoTOilHhIX SB-1868 .no 6oJiee cospeMeHHhIX Creative Labs SB 0092 -
HMeeT )];Ba KaHaJia (CTepeo). Ilpu BKJIIOtieHMM IIK OCQliIJIJiorpa¢, no,nKJiro­

tieHHhIH K 3TOMY pa3'heMy, perncTpttpyeT BCilJieCKM MMilYJibCOB. <I>opMa M 

aMIIJUITY)la HMilYJibCOB ( COOTBeTCTBeHHO JieBoro M npasoro KaHaJIOB) B MO­

MeHT BKJIIO'leHMJI IIK npuse,neHhI Ha Puc. 5.2. 
Ilpn BhIKJIIO'leHMM cncTeMHoro 6JioKa IIK ¢opMa ttMnyJihCOB Ha JieBoM 

M npaBOM KaHaJiax O)lMHaKOBaJI M MMeeT BM,l(, noKa3aHHbIH Ha Puc. 5.3. 
3TM oco6eHHocTH pa60Tb1 cncTeMttoro 6JioKa IIK nocJiyJKHJIH TOJitIKOM 

K pa3pa6oTKe cxeMbl, noKa3aHHOH Ha Puc. 5.4. 
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----- 5.2. ApyraH cxeMa aaTOM&TMlfecKoro a1<11t0lfeHMH KOnOHOK 

, 3neMeHTbl H Hx Ha3HalfeHHe 
i v 

~ B ocnoBe 3TOH cxeMbI yrrpaBnenm1 HcrroJib3yeTc}l D-TpHrrep (MHKpo-
! cxeMa K561 TM2). IlpH rro,n:aqe IIHTaHH}l KOH,UeHcarnp C2, 3ap}l)l(a}lcb OT 
i· HaIIp}l)l(eHm1 11 B (Harrp.SI)l(eHHe CTa6HJIH3allHH VD2), o6ecrreqHBaeT Ha 

Bxo,n:e c6poca R Tpmrepa DD1.2 Hl13KI1tf ypoBeHb narrp5I)l(eHH}l. Ha 
BbIXo,n:e Q (BbIBO.U 1 DD1.2) TaK)l(e Hl13KI1tf ypoBeHb. TpaH3HCTOpbI 
VT3, VT 4, BKJIIoqeHHbie no cxeMe 3MHTTepHoro IIOBTOpHTeJI}l, rrpH aTOM 
3aKpbITbI. Hanp.SI)l(eHHe nHTaHH}l Ha cxeMy ycHJIHTeJI.SI KOJIOHOK He rroc­
zyrraeT. Y3eJI KOMMYTallHH nanp}l)l(eHH}l Ha TpaH3HCTopax VT3, VT4 
BKJIIoqeH B pa3pbIB 11errH OT BbIIIp.SIMHTeJI51 Ell KOJIOHOK K cxeMe ycHJIH­
TeJI.SI 3ByKa. 

51 
8bll(J1 

R833K 
V02 

A8146 

VT4 KT8156 

001 - K561TM2 
VT1 - Mrl35 ... Mn37 
VT2-Mrl41...Mrl42 

Puc. 5.4. 9JieKTPll'IecKrui: cxeMa yCTpoikTBa yrrpaBJiemur rro;:i:aqeft IIHTamrn: 
Ha ycmmTeJib aKYCTHqecKoil: CHCTeMbI IIK 

IlpH BKJIIO'leHHH ITK Ha Bxo.n:e JieBoro KaHaJia KOJIOHOK no.SIBJI5IeTc51 
HMnynhc ,n:JIHTeJihHOCTbIO 0.8 c c aMIIJIHTy.n:oH: oKono 1 B (CM. Puc. 5.2). 
qepe3 Bb!IIp5IMHTeJibHbIM ,n:Ho.n: VD1 3TOT HMilYJibC rroCTyrraeT Ha TpaH3HC­
TOpHbIH yCHJIHTeJib VT1, VT2. fepMaHHeBbre TpaH3HCTOpbI cepHH MIT 
o6ecrre'IHBaIOT BbICOKYIO 'IYBCTBHTeJibHOCTb y3Jia, TaK KaK HaIIp5I)l(eHHe OT­
KpbIBaHH51 TaKoro TpaH3HCTOpa Bcero 0.3 ... 0.4 B. 3TH TpaH3HCTOpbI cero,n:­
H51 pe,n:Ko HCII0Jlb3YIOTC51, HO HaBepH.SIKa Haif,n:yTC.SI B 3anacax pa,n:HOJII06H­
TeJieH. IlpH HX OTCYTCTBHH MO)l(HO pea.TIMJOBaTb BXO,UHOH ycHJIHTeJib 
Hailp}l)l(eHml Ha KpeMHHeBbIX npH6opax c 60.TibIIIHM Koa¢<l>HI1HeHTOM ycH­
JieHH}l, HarrpHMep KT342B, KT3102A (n-p-n-THrra) H coorneTcrneHHo 
KT3107 A (p-n-p-nma). YCHJieHHbIM CHrHaJI c aMnJIHTy,n:oH: 7.8 B (Bbl­
COKHtf MOil-ypoBeHh) rroCTyrraeT Ha Bxo.n: S ::ineMeHTa DD1.1, BKJII0-
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rnaaa 5. 8CRK8R BCR'4MH8 

'lettttoro no cxeMe O,l(HOBH6parnpa. Ott 11cnoJih3yeTC5I ,l(JI5I yCTpaHemrn 3<P­
<PeKTa «,llpe6e3ra KOHTaKTa»- BXO,l(HOro CIJTHaJia H TeM caMbIM HCKJIIO'IeHH5I 
JIOJKHhIX cpa6aTbIBaHHH nocJie,llyromero Tp11rrepa. B HCXO,l(HOM cocT05IHHH 
Ha BhIXO,lle Q 3JieMeHTa DD1.1 npHcyTcrnyeT Jiorn11ecKHH 0. IlpH noCTyn­
JieHHH Ha BXOA S DD1.1 cHrnaJia BbICOKOfO ypoBH5I Bhrxo.u Q nepexo­
AHT B COCT05IHHe JIOfH'leCKOM 1 Ha BpeM5I ,l(eHCTBH5I BXO,l(HOro ClffHaJia Bbl -
COKOfO ypoBH5I. 3ToT 3JieMeHT - KJiaCCH'leCKHH RS-TpHrrep. Ott 
ynpaBJI5IeTC5I JIOrII'IecKOH 1 no BXO,llaM R H S. 

3JieMeHT DD1.2 pa6orneT HHa11e. I1HBepcHhIH BbIXO,l( (BhIBO,l( 2 DD1.2) 
coe.u1rneH c BXO,l(OM D. IlpH IlO,l(a'Ie HMnyJibCa Ha BXO,l( c (BbIBO,l( 3 
K561TM2) COCT05IHHe BbIXO,l(a TpHrrepa H3MeHHTC5I. EcJIH CHOBa Ha BXO,l( 
C no,llaTb BbICOKI1ti Jiom11ecKHH ypOBeHb, TO BhIXOA TpHrrepa BepHeTrn 
B npeJKHee COCT05IHHe (HanpHMep, Ha BbIXO,l(e Q CTaHeT 0 BMeCTO 1 ). TaK 
KaK 1 Ha Bbrxo,l(e Q no5IBJI5IeTc5I B ;:i:Ba pa3a pe:>Ke, 11eM BbICOKI1ti ypo­
BeHb Ha BXOL(e c, TaKOH Tp:rrrrep BbIIlOJIH5IeT <l>YHKU:HIO L(eJieHH5I 'IaCTOTbI 
Ha ,l(Ba. Ero Ha3bIBaIOT c11eTHhIM TpHrrepoM mni: T -TpHrrepoM. 

TaKHM o6pa30M, BbICOKI1ti Jiom11ecKHH ypoBeHb B MOMeHT BKJI1011e­
HH5I TIK .z:i:y6JI11pyeTc5I Ha TaKTOBOM Bxo.z:i:e C TpHrrepa DD1.2 M nepeKJII0-
11aeT Tpttrrep B .upyroe ycTOH'IHBOe COCT05IHHe - Ha BbIXOL(e Q (BbIBOL( 1 
DD1.2) ycrnHaBJIHBaeTc5I BbICOKI1ti ypoBeHb. qepe3 orpaHH'IHTeJib­
HhIH pe3HCTOp R7 OH noCTyrraeT Ha BXO,l( 3MHTTepHoro IIOBTOpHTeJI5I Ha 
TpaH3HCTOpax VT3, VT 4 H OTKpbrnaeT HX. qepe3 OTKpbIThIH TpaH3HCTop 
VT4 ttanp5I:>Ketttte IlHTamrn rrocTyrraeT Ha cxeMy ycHmnemi: ay;:i:HocHrna­
JIOB AC KOJIOHOK. ,llJI5I BbIKJI1011eHM5I ycHJIHTeJI5I KOJIOHOK B cxeMy .z:i:o6aB­
JieH Kttorro11tthrll. rrepeKJiro11aTeJib SL Ilo.z:i:a11ell. BbICOKOfO ypOBH5I tta 
Bxo.z:i: R DD1.2 Ha ero Bhrxo.z:i:e cttoBa ycrnttaBJIMBaeTrn HI13KI1ti Jior1111e­
CKHH ypoBeHb H Tpatt3HCTOphrVT3, VT4 3aKphrnaroTC5I. Harrp5I:>Ketttte nH­
TaHHH Ha cxeMy ycHJIHTeJIH He rroCTyrraeT .z:i:o ttoBoro CHrttaJia Ha Bxo.z:i:e Y3Jia 
(BXO,l( JIK KOJIOHOK). 

0AeTansix 

Crn6:mrnTpOH VD2 BBe,neH B cxeMy .UJI5I yCTpattemrn noMex no ITHTa­
HHIO, B cJiy11ae cyrn:ecrnettttoro KOJie6aHMH ceTeBoro HanpHJKeHHH, ttarrpH­
Mep HO'IbIO. Ott MOJKeT 6bITb 3aMeHeH Ha .ll809, .ll811, .ll815, ,ll814 c mo6brM 
6yKBeHHbIM HH,neKcoM. ToK, rroTpe6JI5IeMbIH MHKpocxeMoll. K561 TM2, B 
npe,neJiax 5 ... 8 MA, no3TOMY cTa6HJIHTpoH <l>YHKU:HOHHpyeT B pa6011eM pe­
JKHMe. ,llJI5I TOH :>Ke u:eJIH - crn6HJIH3au:mi: ttarrpHJKeHHH ITHTaHHH - rrp:rr­
MeHeHbI KOH,neHcaTOphI Ci, C3, C4 THna KS0-12, KS0-20, «Tesla»- HJIH atta­
JIOrH'IHhre, Ha pa6011ee HarrpHJKeHHe He HHJKe 16 B. 



5.2. Apyrasi cxeMa aeToMant"leCKoro BKl110"leHMS1 KOnOHOK 

MHKpoexeMy K561TM2 MO:IKHD 3aMeHHTh K176TM2 IIJIII K561TM1 
(K176TM1). Bo BTopoM sapIIaHTe eJienyeT yqecTh, qTO u:oKoJieBKa Bhrno­
,ri:os y npu6opos K561TM1 npyra.H. 

TpaH3HeTop VT3 MO/KHO 3aMeHHTh npu6opaMII KT315, KT503 e JII0-

6bIM 6yKBeHHhIM HHJJ:eKeoM. TpaH3HeTop VT 4 3aMemi:eTrn Ha KT603, 
KT608, KT601, KT605,KT817, KT819, KT972 c JII06hIM 6yKseHHhIM HH­

,ri:eKeOM. 
Pe3IIeTop RS TIIna MJIT-1. Bee ocTaJihHhie rroeTOJ.IHHhie pe3ueTOphI 

rnna MJIT-0,125, MJIT-0,25. Jluon VD1MO)l{eT6bITh JII06oii H3 eepuii ,[(2, 

,[(9, Jl220, KJI503, KJI522. 

Hana>KMB&HMe 

y 3eJI He Tpe6yeT HaCTpOHKH II npH uerrpaBHbIX neTaJIJ.IX HaquHaeT pa-
6oTaTh epa3y II Ha)Xe/KHO. IJeqaTHaJ.I rrJiaTa He pa3pa6aTbrnaJiaCh, TaK KaK 
Bee HeMHoroqIIeJieHHbie 3JieMeHTbI MOHTIIpyIOTeJ.I Ha IIITaTHOii rreqaTHOH 
ITJiaTe 3BYKOBhIX KOJIOHOK MeTO)XOM HaBeeHoro MOHTa/Ka. 

IIonKJIIOqeHue Ha Bhixon 3ByI<osoii rrJiaThI IIK TpnrrepHoro y3Jia 
yrrpaBJieHHJ.I BKJIIOqeHHeM KOJIOHOK He OKa3bIBaeT OTPHU:aTeJihHOro BJIHJ.I­
HHJ.I Ha napaMeTphI 3syI<a u MOIIJ:HOeTh yeumneJIJ.I 3ByKosoii IIJiaThI IIK II 
KOJIOHOK. MaI<eMMaJihHO MOIIJ:Hhiii aHMOroBbiii CIIrttaJI e Bhixona 3BYKOBoii 
nJiaThI IIK, perncTpIIpyeMbiii MHJIJIMBOJibTMeTpOM, - He 6oJiee 100 MB, no-
3TOMY JIO/KHhie cpa6aThIBaHMM TpIIrrepHoro y3J1a ueKJIIOqeHhI. 

BMeCTo sxonHoro qyscrnIITeJihHOro ycIIJIMTeJIJ.I Ha TpaH3MeTopax VT1, 
VT2 MO/KHO rrpuMeHMTb rrpocToii y3eJI Ha JJ:MOJJ:HOM ompotte AOJl101. 
Ilpu6op o6JianaeT HM3KOH CTOMMOeTbIO H IIOJIHOCTbIO pa3B}l3hIBaeT exeMbI 
3BYKOBoii nJiaThI IIK M TpHrrepa. IlpHHIJHITHaJibHaJ.I exeMa y3Jia noI<a3aHa 
ttaPHc. 5.5. 

V01 
K,Q5215 

BXOA 
JleBblHKaHan 

K T04KeA 
~--+---->+Vn 

Kabla.8001.1 

VT2 

VT1, VT2 
Mn35 ... Mn37 
KT312 (A ... B), KT306 (A5), 
KT3102(A ... JK), KT342B 

Puc. 5.5. 3JieKTpttqecKa5! cxeMa yCTpo:ikrna, peaJIH30BaHHOro 
Ha ,ll;HO,ll;HOM OIITpoHe 
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rnaBa 5. 8CSIK8SI BCSl'iMHa 

3necb onTpott BKJnoqett KaK 3JieKTPOHHbIH HMTIYJibCHhIH TpattccpopMa­
Top. Korna BXO)J.HOH HMTIYJihc c noJio:>KHTeJibHOH aMnJIHTynoli B03)].elicTByeT 
Ha CBeTO)J.HO)J. onTpotta, )].Hon onTpotta OTKpbrnaeTrn. TeMHoBoe conpoTHBJie­
HHe )J.HO)J.a nocrnrnqtto BeJIHKO ( nop5I)J.Ka 1 MOM), no3TOMY Tpatt3Hcrnp VT 1 
B pe)KHMe o:>KH)J.aHH5I 3aKpbrT. A Tpatt3Hcrnp VT2, ttao6opoT, OTKpbIT non 
B03)],eHcTBHeM cMerueHH5I Bero 6a3y qepe3 pe3HCTop R1. C KOJIJieKTopa VT2 
MOJKHO CHHMaTb ttanp5IJKemre HH3KOfO ypoBH5I. IlpH B03)].eikTBHH Bxon­
ttoro cHrna.rra qepe3 )].HOA onTpOHbI ttaqHHaeT Teqb TOK, TpaH3HcTop VT1 OT­
KphrnaeTca, VT2 coorneTcTBeHHO 3aKphrnaeTC.H, H c ero KOJIJieKTopa MO.iKHO 
cHHMaTb rn:rtta.rr BbICOKOfO Jiomqecr<oro ypoBHJI. 

B coorneTCTBHH c rracnopTHhIMH natttthIMH ttanpa.iKemre 6oJiee 1.8 B, 
nonattttoe Ha Bxon onTpotta AO,ll101, MOJKeT BhrnecTn ero H3 CTpo5I. B tta­
meM cJiyqae, Korna qacTh BXO)J.Horo ttanp5IJKettna nai:i:aeT Ha )J,Hone VD1, 
onTpOH HaXO)J,HTC5I B pa6oqeM peJKHMe, qrn IIO)J,TBepJK)J.eHO )J,JIHTeJibHOH 
npar<THKOH ero rrpHMetteHH5I B nattttoM Y3Jie. 

Ha Puc. 5.6 noKa3atta a.TibTepttaTHBHa5I cxeMa ycttJIHTeJI5I cJia6bIX cHr­
ttaJIOB Ha II5ITH TpaH3HCTOpax. 

R2 
220K 

10~8 + 
168 

Puc. 5.6. AJihTepHanmHaH cxeMa yc:rrJI:rrTeJIH cJia6hrx c:rrrnaJIOB 

Otta .He o6Jiai:i:aeT TpHrrepttbIM acpcpeKTOM H o6ecneqnBaeT BK.7Iroqettne 
peJie Ki TOJibKO npn: B03)].eikTBHH Ha BXO)J. y3Jia cHrnaJia c rroJIOJKHTeJibHOM 
aMTIJIMTyno:il: OT SO MB. 3ai:i:epJKKa BhIK.liroqeHH.H peJie, peaJIH30BaHHa5I Ha 
3JieMettraxVD2, Ri 1, CS, o6ecneqn:Baer 3atJ:CP.iKKY OKOJIO 2S c npH Hanpa­
JKettn:H IIHTaHH.H cxeMbr 12 B. CxeMa HCTibITaHa MttoroJieTHe:il: pa6oro:il: B 
KpyrnocyTOqHOM pe:>KHMe H rrpnMem1eTC5I )J,JI5I BKJIIOqeHHJI BH)J,COMOHHTOpa 
rrpH H3MeHeHHH 3BYKOBOro cpoHa KOHTpOJin:pyeMoro IIOMerueHH.H. 
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·. 5.3. AOPA&OTKA "1CTO'fH"1KOB 
nMTAHMSI HA nPMMEPE EPS-35 

KaK o,zurn m BapnaHTOB nJia noMaurnen Jia6opaTOp1rn MO)KHO c ycrre­

xoM HCIIOJib30BaTb rrpOMbllliJieHHbie (yJKe fOTOBble) I1CTO'IHI1KI1, rrpotJ;a­

IOIIIHeca B Mara3HHaX. y MHOfHX I13 HHX ecTb HetJ;OCTaTOK: BbIXonHoe Ha­

rrpa)KeHHe He peryJinpyeTca. MeJKtJ:y TeM BHecTH He1<0Topb1e H3MeHeHH.H B 

cxeMy Hil n ycTpaHHTb 3TOT aenocTaTOK crroco6ea pat1:ttoJII06nTeJih naJKe c 

He60JiblliI1M OIIbITOM. 

HarrpnMep, rrpocToli rrpoMbIIIIJieHHbIM HCTO'IHHI< rrnTaHH.H, rrpnMeHae­

MbIM pat1:IIOJII06IITeJUIMH-KopoTKOBOJIHOBIIKaMII (Euro CB EPS-35) nJia 

IIHTaHII$! aBTOM06HJibHbIX I1 rropTaTHBHbIX TpaHCHBepoB, MOJKHO He3Ha'!II­

TeJibHO tJ;opa6oTaTb TaK, 'lT06bI 3TOT HCTO'IHHK IIIITaHH.H HMeJI peryJIHPOBKY 

no BbIXO)l;HOMY Harrp.HJKeHHIO H rrpH Heo6XO)l;HMOCTI1 peryJIHpOBKY rropora 

BKJiro'leHII.H 3aIIIHTbI. BHelliHHM BIItJ: rrpn6opa rroKa3aH Ha PHc. 5.7. 
Ha rrepet1:Hei1: naHeJIII tJ;OIIOJIHHTeJibHO BhIBetJ;eH peryJiaTop BbIXO)l;Horo 

HarrpaJKeHII.H (c qepHoli pyq1<oii). HIT BhrnycKaeTca B tJ;Byx BapnaHTax - c 

BhrxonHhIM TOKOM no 5 An c BhIXOtJ:HhIM TOKoM no 7 A. YKa3aHIIe tta KOH­

KpeTHhIH THII ycTpoikrna 11MeeTc.H B noKyMeHTal(HII II Ha Koprryce HII -

BHI13Y nepetJ;HeH naHeJIH (y KJieMMHHKOB ). 

BbixonHoe HarrpaJKeHHe no nacnopTy 13.2 B ±5%. ITpIIHl(HIIIIaJibHa.H 

3JieI<TpnqecKa.H cxeMa ycTpoiicrna noKa3aHa Ha PHc. 5.8. 
C1rnosoii y3en HII BbIIIOJIHeH no KJiaCCM'!ec1<oii cxeMe - nse BTOpH'I­

Hbie o6MOTKH II H III BhmaroT nepeMeHHOe HanpaJKeHMe no 18 B, OHO BbI­

np.HMJiaeTca VD1 II VD2 H crJia)KIIBaeTca oKcIInHhIM KoHneHcaTOpOM C4. 

OT ero napaMeTpOB, Tai< JKe, KaK OT napaMeTpOB eMKOCTH C6 II C7, 3aBIIC.HT 

nyJibCal(IIH HanpaJKemrn Ha BbIXotJ;e (OHM B tJ;aHHOM cnyqae no nacnopT­

HbIM naHHbIM He npesblluaroT 400 MB). Ha TpaH3HCTopax VT1 H VT2, 

BKJIIO'leHHblX no cxeMe )lapJIHHITOHa, BblTIOJIHeH CIIJIOBOH y3eJI ynpaBJie­

Hli.H Harrp.HJKeHHeM (VT2 ycTaHOBJieH Ha II30JilipOBaHHbIH OT rwpnyca pa­

)l;HaTOp ). 
IlposonoqHa.H 1<aTyIII1<a L1 rrpe,ll;CTaBJI.ReT co6oil 4 BHTKa TpaHc¢opMa­

TOpHoro np0Bot1:a II3JI-1tJ;HaMeTpoM1 MM. Ee Heo6xonMMOCTb onpaBnaH-
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rnaaa 5. BCSIKSSI BCSl'llllHa 

Puc. 5. 7. BHemmi:ii: Bli,11; HCTO'IHRKa rrRTaHRH EPS-35 

VD2 
K,l\253A 

C1 
470.0 

2513 

+ C4 

1
10000.0 

258 

R1 
330 VT1 

KT683A 

R4 
82 

VT2 

L1 CM. rexcr 

KT728A 

RS 
12x 

KT601AM 

+V 

C6 

100.01 258 
C7 IO.Q1 -V 

Puc. 5.8. 3JieKTpR'IecKM cxeMa HCTO'IHRKa IIRTamrn EPS-35 
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5.3. Aopa6oTKa lllCTO'tHlllKOB n111TaH111S1 Ha np111Mepe EPS-35 

Ha nptt rreperpy3Ke no TOKy. IlaneHHe Harrp5DKeHH51 Ha Li B cJiyqae rrepe­
rpy3KH yrrpaBJI51eT y3JIOM Ha TpaH3Hcrnpax VT3, VT 4, KOTOpbIM CHH)l(aeT 
rroTeHU:HaJI Ha 6a3e TpaH3HCTopa VT1.Ilp11 aTOM Bhixonttoe HaIIp51)1(eHHe 
rra;:(aeT. 3am11Ta cpa6aThrnaeT rrpH BhixonHoM TOKe 5.5 A (nJI51 yCTpoH:crna 
EPS-35 - SA). He3HaqHTeJibHO cKoppeKTHpoBaTb rropor BKJiroqeHH51 3a­
mttTbI MO)l(HO H3MeHettHeM corrpoTHBJieHH51 rroncTpoeqHoro pe3HCTopa R7. 

,l(JI51 peryJIHpOBKH BbixonHoro HaIIp51)1(eHH51 HCIIOJib3yeTC51 pe3HCTOp 
R9, KOTOpbIM 3aMeH51IOT rrepeMeHHbIM pe3HCTopoM Cil0-1 (HJIH aHaJiornq­
HbIM) H ycTaHaBJIHBaroT Ha rrepenttroro rraHeJib Koprryca yCTpoH:crna. Ilp11 
MHHHMaJibHOM corrpoTHBJieHHH R9 Harrp51)1(eHHe Ha Bhixone cocTaBHT 15 B, 
a rrpH MaKCHMaJibHOM corrpoTHBJieHHH R9 BhixonHoe Harrp51)1(eHHe yrra;:(eT 
no 5.8 B. 

IlepeneJiaHHbIM HCTOqHHK IIHTaHH51 Terrepb crroco6eH ynoBJieTBOpHTb 
6oJiee IIlHpOKHe IIOTpe6HOCTH pan110Jiro611TeJI5I rrpH HCIIbITaHH51X H HaJia­
)l(HBaHHH pa3JIHqHbIX yCTpoH:cTB c Harrp51)1(eHHeM rrHTaHH516 ... 15 B. 

Ilo aHaJIOfHqHoMy rrpHHU:HIIY MO)l(HO nopa6oTaTb HCTOqHHKH IIHTaHH51 
npyrnx rrpOH3BOnHTeJieM. 

0AeTansix 

,l(11onb1 VD1, VD2 - K,l(253B, ,l(231, ,l(245 c JII06b1M 6yKBeHHbIM HH­
neKcoM, 2,l(230./K ... 2,l(230I1, 1N5401. 

TpaH3HCTOpbI VT1 - KT723A. .. KT723B, TIP31. VT2 - 2N3055 (rrpM 
TOKe no 3 A MO)l(HO yCTaHOBHTb KT819fM). B Kaqecrne VT3, VT4 rrpHMe­
H51IOT KT601AM, KT605AM, KT605BM, KT630,l(, KT630E, KT610A1, 
KT610B, D882NL. 

0KcttnHbie KoHneHcaTOpbI KSO-24 HJIH aHaJiornqHbie. 
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5.4. AOPA60TKA 
3nEKTPOMEXAHM~ECKOro 
TAMM EPA 

ccHa-tlllHKS» Ill np111MeHeH111e 3neKTpOMexaHlll'teCKOro TSMMepa 

B umpoKoil: npo.n;a)Ke rroJIBMJrn:cb 3JieKTpoMexami:qecKHe Tail:MepbI, pa-
6oTaIOIIIHe OT ceTH rrepeMeHHoro TOKa 220 B no npHHU:Hny MexaH11qecKHX 
qacoB-6y.n;HJibHHKOB. B TaKHX qacax B MOMeHT COBna.n;eHHJI qacoBOH H MH­
HYTHOH CTpeJioK co cTpeJIKoil: 6y.n;nJihHHKa 3aMhIKaeTCJI 3JieKTpnqecKnil: 
KOHTaKT ll 3BeHHT 3YMMep. 

Cpe.n;n MHoroqncJieHHhIX Mo.n;eJieil: MexaHnqecKnx Tail:MepoB oco6oe 
BHHMaHHe 3aHnMaeT Mo.n;eJih BST-59549 KHTail:CKoro npon3Bo.n;crna. <Do­
Torpacpmi 3TOro Tail:Mepa rrpe.n;CTaBJieHa Ha PHc. 5.9. 

qeM rrpnMeqaTeJibHa 3Ta Mo.n;eJih? 

• Bo-nepBbIX, CBoeil: cpyHKU:HOHaJihHOCThIO - Tail:Mep pa6oTaeT no 3a­
):(aHHOMY u:nKJiy rrocTOJIHHO. To ecTb OH 6y):(eT BKJI10qaTb n BhIKJIIO­
qaTh Harpy3KY nepno.n;nqecKn Ka)K):(hitt .n;eHb. 

• 3JieKTpOMexaHll'IeCKllll Tail:Mep He 3aBHCHT OT HaJinqnJI Harrp.H)KeHllJI B 
oCBeTnTeJibHoil: ceTn. B OTJIHqne OT u:11cppOBhIX Tail:MepoB (aHaJiomq­
HhIX rro Ha3HaqeHHIO yCTpoil:crn Ha MHKpocxeMax c u:ncppoBoil: HH):(HKa­
U:Heil: COCTOJIHHJI), rrporpaMMHpyeMbIX Ha KOHKpeTHOe BpeMJI BKJIIOqe­
HHJI H BbIKJIIOqeHll.H Harpy3KH, MexaHnqeCKllll Tail:Mep npo.n;OJI)KaeT OT­
cqfa BpeMeHll (qyTh c6nBIIIllCb no BpeMeHH), eCJill 3JieKTp03HepmIO 
BhIKJI10qaT, a 3aTeM cHoBa BKJI10qaT. To eCTh B TaKOM cJiyqae pa3HHU:a 
no BpeMeHll - 3TO pa3HHU:a BpeMeHH OTCYTCTBllJI 3JieKTp03Hepmn, TOf­
):(a KaK u:11cpp0Boil: Tail:Mep Boo6me npeKparnT cqfa. 

• JTOT Tail:Mep 1103BOJIJieT 3a.n;aBaTb JII06ble llHTepBaJibI BhI.n;ep)KKll Bpe­
MeHll B TeqeHHe cyTOK, KpaTHbie 15 MHHyTaM. JTO nporpaMMllpOBa­
HHe rrpOHCXO):(llT BpyqHyIO rrepeMemeHneM cpJia)KKa B noJIO)KeHHe 
~BKJI». 

• MoIIIHOCTh Tail:Mepa n03BOJIJieT yrrpaBJIJITh ycTpoil:crnaMn Harpy3Kll B 
cern 220 B MOIIIHOCTbIO .n;o 500 BT. 
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5.4. Aopa6oTKa 3neKTpoMexaHM'tecKoro TaMMepa 

- ·' _ ~nepeK111011aTem..· 

. . ~ . 
~·A C • C -~· ','~"'• .... •. . . 

r 

Puc. 5.9. BHeurnn:il: BH,n 3JieKTpOMexaHtt:tieCKoro Tail:Mepa 

• Ha rrepe,:r:i;HeH rratteJUI Koprryca 3MT pacnoJIOiKeH BbIKJIIO'!aTeJib ,n:Jia 
np1rnynttTeJibHOro BKJiroqeHH5I-OTKJIIOqeHH5I Harpy3KH. 

• 3 MT pa60TaeT B peiKHMe peaJibHoro npeMeHH, TO ecTh B yCTpoH:cTBe 
ecTb B03MO:>KHOCTb ycTaHOBKH TeKymero BpeMeHH nyTeM ycTaHOBKH 
npeM5l3a,:r:i;aromero MexaHH3Ma (KoJieca) HanpoTHB CTpeJIKH. TaKHM 
o6pa30M, MO)KHO ycTaHOBHTb 3MT ,'l;JI5I BKJIIO'!eHH5I npaKTH'IeCKH 
JII06brx 6bITOBbIX nptt6opoB B 3a,:r:i;aHHOM HHTepnaJie BpeMeHH. 

• qacTH yCTpoH:cTBa TaKOBbI, qTo B tteM npaKTH'IeCKH tte'IeMy JIOMaTbC.sI 
(BbIXO,'l;HTb H3 CTpo.si:), 'ITO nonTBep)KnaeT 3JieKTPH'IecKa.si: cxeMa npH-
6opa, npe,:r:i;CTaBJieHtta.si: Ha PHc. 5.10. 

• U,etta Tai1:Mepa (no CattKT-IleTep6ypry) ncero 150 py6. 

IlpH ncex yKa3aHHbIX napaMeTpax ,:r:i;aHHa.sI MO,:r:i;eJib 3MT (a BMeCTe c 
HeH H npyrne aHaJIOfHqHbie) HMeeT urnpOKHH cneKTP npHMeHeHH5I, H MO­
:>KeT 6bITb IlOJie3Ha ,l(OMa, B 6bny, Ha npoH3BO,l(CTBe H Be3L{e, rne eCTb 3JieK-
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-220 B 

R1 
56K 

EML200 
2A/250B 

HArPY3KA 

Puc. 5.10. 3JieKTpwreCKaH cxeMa Tali:Mepa 

Tpo3Hepnrn c Harrp.sD1<em1eM 220 B II Heo6xo.n.ttMOCTh BKJUoqeHtt51 3JieKTpo­

rrpu6opoB Ha 3a.D.aHHhIM MHTepBaJI BpeMeHII. 

IlpaKTIIqecKII rrpttMeHeHHe 3MT MO/KHO II051CHIITh .ll.BYM51 pacrrpo­

CTpaHeHHhIMM rrpHMepaMH: 

• IlepttO.D.HqecKoe BKJIIoqeHtte/BhIKJIIOqeHHe OCBemeHH51 ( 6bITOBhIX 

rrptt6opoB, HarpeBaTeJIH, BeHTHJI51Topa), HarrpHMep, .D.JI51 Toro, qTo6hr 

IIOKa3aTh, qTo KTO-TO eCTh .ll.OMa, TO eCTh BBeCTH B 3a6JiyJK.n.eHHe KBap­

THpHhIX BOpIIIIIeK . 

• IlepHO.D.HqecKoe BKJIIDqemi:e CBeTa .D.JI5I aKBapHyMa. lfaBeCTHO, qTo He­

KOTOphIM phr6aM Heo6xo,UIIMO CTporo .ll.03HpOBaHHOe OCBemeHHe. 

KpoMe 3TOro, 6e3ycJIOBHO, npttMepoB 3cpcpeKTHBHoro rrpHMeHeHH51 pac­

CMaTpttBaeMoro THrra 3MT 6ecKOHeqHo MHOro, no3TOMY ero MO/KHO crrpa­

Be.D.JIHBO Ha3BaTh 6bITOBhIM TattMepoM. 

np111H4111n AeMCTBlllSI yCTPOMCTBa 

IlpH no.n.KmoqeHHII 3MT K ceTtt 220 B qepe3 orpaHnqnTeJihHhIM pe-

3HcTop R1 HanpHJKeHHe nocTyrraeT Ha KaTyrnKy K1 (ttMeromyIO conpoTMB­

JieHtte 3.9 KOM ). KaTyrnKa 51BJI51eTc51 3JieKTpoMarttMTHhIM npttBO.D.OM cttcTe­

Mhr rneCTepeHOK, 6Jiaro.n.ap51 KOTOphIM TaMMep Be.n.eT co6cTBeHHhIM OTcqeT 

BpeMeHM. KoHeqHo, TOqHoCTh xo.n.a <rnHYTpeHHIIX qacoB~ 3MT OTJittqaeTrn 

OT qacoB-6y.n.ttJihHMKOB, O.D.HaKO yxo.u OT peaJihHOro BpeMeHM BO BpeM51 HC­

IIhITaHIIM 3MT B 6ecnpepbIBHOM peJKttMe 24 qaca B ,neHh He npeBhICMJI 

10 MIIH 3a 30 .D.HeM. 

<DJiaJKKaMtt (oHM xoporno BH.D.HhI Ha PHc. 5.9) ycTaHaBJIMBaIOT BpeMH 

BKnroqeHM51 Harpy3KM. OrnrnyThIM cpnaJKoK 03HaqaeT BKJiroqeHtte Harpy3-

KII Ha 15 MIIH. CoorneTcTBeHHO .D.Ba OTOrHYThIX cpJiaJKKa 03HaqaroT BKJiroqe­

HMe Harpy3KM Ha 30 MIIH, 5 cpnaJKKOB - Ha 1q15 MMH M TaK .D.aJiee. EcJIM 

MelK.D.Y OTOrHYThIMII cpJiaJKKaMH (ycTaHOBJieHHhIMH no qacOBOM CTpeJIKe no 

Kpyry c MeTKaMH BpeMeHH) He 6y.n.yT BCTpeqaTbC51 HOpMaJihHO 3arttyThie (B 
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5.4. Aopa6oTKa 3neKTpoMexaH111"lecKoro TaVIMepa 

:u;eHTP Kpyra) qJJia)KKH, TO BKJIIO'IeHHe Harpy3KH ocymecTBJI5IeTCH B Herrpe­
' pbIBHOM pe)KIIMe B COOTBeTCTBHH c 3arrporpaMMHpOBaHHOM cpJia)KKaMII BbI­
.nep)KKe BpeMeHH. To ecTb HOpMaJibHO OTOrHYTbIM B u;eHTp Kpyra ycTaH0-

1 BO'IHbIM q)Jla:>KoK 03Ha'!aeT BbIKJIIO'IeHHYIO Harpy3Ky. Pa3o6paTbCH c TaKIIM 
i ~rrporpaMMHpoBaHHeMi> crroco6eH JI106oi1: IIIKOJibHIIK. 
1, 
: )J:JIH HarnH,n:HOCTII na Pnc. 5.11 npe,n:cTaBJieHa cpoTOrpacpHH @HyTpeH-

HOCTetti> 3MT. 

Puc. 5.11. BHyrpeHHee yCTpoil:crno 3MT 

Ha cpoTO xopoIIIo BII.l(Ha KaTyIIIKa Ki, orpam1'!11TeJibHbIM pe3HCTOp H 
CHCTeMa IIIeCTepeHOK. 0,UHHM H3 Ba)l(HblX 3JieMeHTOB KOHCTPYKUHH HBJI5I­
eTC$l BKJiroiraTeJih ( 0603nairettttbIM na Puc. 5.10 SA 1 ). Ott npe,ucTaBJI$IeT 
co6oi1: MHKporrepeKmoiraTeJib EML200 ( oirettb rroxo:>KMM BHeIIIHe Ha oTe­
irecrneHHbIM MHKponepeKJiroiraTeJib MIT -1, MIT 1-3 H attaJior:rrirHbre ), cno­

co6ttbIM KOMMyTHpoBaTb TOK .n:o 2 A H narrp51)KeHHe 250 B ( 3TM .naHHbie 
BMecTe c MapKHpOBKOH HaHeceHbl Ha KOprryc MHKporrepeKJIIO'IaTeJI5I). ITe­
peKJIIO'IaTeJib SA1 MexaH:rr'IecKM yrrpaBJI5IeTC5I pbiiraroM H3 rrJiaCTMaccbI, 
KOTOpbIM xopoIIIo BH.UeH Ha cpoTO c Pnc. 5.12. 
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rnaaa 5. BCRKaR BCR'IHHa 

Pu.c. 5.12. Bmrny Haxo.zi;HTCH yrrpaBJIHIOII(Hll: pbl'rar, B cepe.zi;HHe -

IIOJIHXJIOpBHHHJIOBbie H30MIIHOHHbie Tpy6KH, BBepxy - MOMCHTaJihHblll KJieH 

THnM'IHaH HeHcnpaaHOCTb M peaH11tMa1.41o1S1 3MT 

IlpH rrepBOM B3rJrn:.ne Ha cxeMy H ycTpOHCTBO TaMMepa C03,[(aeTC5.I pa­

,[(yJKHOe BilelfaTJieHHe, 'ITO ~3,[(eCb HelfeMy JIOMaTbC.s:I~. 0.[(HaKO y:>Ke TO, 'ITO 

B ,[(aHHOM KHHre paCCMOTpHBaeTC.s:I :na rrpo6JieMa KpH'IHT 06 o6paTHOM. 

THrrHlfHa.s:I HeHcrrpaBHOCTb 3MT BST-59549 H rro.no6HbIX eMy (B03-

MOJKHO, BCTpelfaIO~HXC.s:I B npyrnx pernottaX H C llPYrHM Ha3BaHHeM) 

3aKJIIOlfaeTC5.I B HelffaKOM cpa6aTbIBaHHH TaMMepa B pe)KHMe BKJIIOlfeHH.s:I 

ttarpy3KH. ::ha HeHcrrpaBHOCTb BbI,[(aeT ce6.s:I rrocJ(e ,[(Byx-Tpex MeC.s:Iu;eB ttop­

MaJibHOM 3KCITJiyaTaI.J;HH. 

B aTOM cJiyqae 3arrporpaMMHpoBaHttoe qwa)KKaMH BpeM.s:I BKJIIOlfeHH.s:I 

Harpy3KH He BCer.na BbI,[(ep:>KHBaeTC.s:I, a 6brnaeT, KOr,[(a TaHMep TO BKJIIOlfHT­

C.s:I, TO OTKJIIOlfHTC5.I. 3Ta CHTyau;H.s:I tterrpHeMJieMa, TeM 6oJiee 'ITO TaKa.s:I 

HecTa6HJibHOCTb co BpeMeHeM rrepeXO,[(HT B 3aMeTHbIM npe6e3r KOHTaKTOB 

H rrpH yrrpaBJieHHH MO~HOH Harpy3KOM HeH36eJKHbI 3JieKTPHlfeCKHe IlOMe­

XH .npyrHM 3JieKTpOHHbIM ycTpOHCTBaM, BKJIIOlfeHHbIM B 0,[(HOM 3JieKTpH­

qecKOM KOHType (B rrpe,[(eJiaX 0,[(HOro 3JieKTpocqfaq:n:Ka) c ,[(aHHbIM 3MT. 
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5.4. Aopa6oTKa 3neKTpoMexaH1r1~ecKoro TaMMepa 

3Ta HencnpaBHOCTb npOHCXO.'J:HT H3-3a HetJeTKoro ii;aBJieHmI pbI'laJKKa 

(cM. PHc. 5.12, BHmy) Ha KHOIIKY MHKponepeKJirotJaTeJIH SA1 B MOMeHT 

B03ii;eHCTBHH Ha pbPiaJKOK yCTaHOBO'lHOfO q)JlaJKKa. IlpH'IHHbl HencnpaB­

HOCTH - HapymeHne npaBHJI aKCIIJiyaTaUHH 3MT. B npaBHJiax no aKCnJiy­

aTaUHH (nepeBeii;eHHbIX Ha pyccKIIM H3bIK) 'leTKO HaIIIICaHo, 'ITO nporpaM­

MIIpoBaTb BpeMH BKJIIO'leHIIH/OTKJIIO'leHIIH TaHMepa c IIOMOJIJbIO yCTaHO­

BO'lHbIX qJJiaJKKOB cJieii;yeT npII OTKJIIOIIeHHOM IIIITaHIIH (220 B) H B 

IIOJIOJKeHIIII 40!> npIIHYllIITeJibHOro nepeKJIIOIIaTeJIH (xoporno BHllHOfO Ha 

PHc. 5.9). Ecmr aTII ttecJioJKHhie npaBIIJia HapymHTb (IITO cJiyIIaeTCH 

cnJIOIIIb II pHii;oM) TaiiMep Ha'lHHaeT pa6oTaTb HenpaBHJihHO. 

Ho 3 MT ii;aHHOH KOHCTpyKUHII MOJKHO Jierno peaHIIMHpoBaTb . 

.ll.JIH 3TOro Kopnyc TaiiMepa ma<ypam1to BCKphIBaIOT, BepXHIOIO KpbIIIIKY 

c YCTaHOBO'lHbIMH q)JlaJKKaMH OTKJia.'J:bIBaIOT B CTOpOHY TaK, 'IT06b1 Ha HHJK­

HeH cTopoHe Koprryca He BhIJieTeJIH mecTepeHKH tJacoBoro MexaHH3Ma. IlpH 

3TOM pa360pKy llOBOllHT llO Toro MOMeHTa, KOTOpbIH IIOKa3aH Ha PHC. 5.11. 
PhI'laJKOK (cM. PHc. 5.12, BHH3Y) macypam1to Bbl1tUMmom nuHu,emoM n 

Ha ero HarrpaBJIHIOJIJYIO qacTb ( conpHKaca10my10c51 B KOHCTPYKUHH c KHOII­

KOH MHKponepeKJIIO'laTeJIH SA1) Haii;eBaIOT noJIHXJIOpBIIHHJIOBYIO (HJIH H3 

HHOfO MaTepHaJia) II30JIHttHOHHYIO Tpy6Ky c BHyTpeHHHM ii;HaMeTpOM 

4 MM . .ll.JIH qmKcauHII HJIII B TOM cJiyqae, KOrii;a Tpy6Ky ii;HaMeTpOM 4 MM 

HaHTII He YllaJIOCb, HO ecTb H30JIHUHOHHaH Tpy6Ka tIYTb 6oJibrnero ii:naMeT­

pa, ee IIpIIKJieIIBaIOT K pbI'laJKKY MOMeHTaJibHbIM KJieeM, a1<:X:ypam1tO HaHeCH 

Ha pbI'laJKOK KaIIJIIO II ii;aB npoCOXHYTb 1 MHH. 

Terrepb KOHCTpyKqIIIO co6IIpa10T, KpbIIIIKH Kopnyca coeii;HHHIOT II cpIIK­

cnpyIOT IIITaTHbIMH rnypynaMII-CaMope3aMH. 

IlocJie TaKOH peaHHMaUHH aJieKTPOMexaHH'leCKHH TaHMep pa6oTaeT 

6e3 c6oeB Ii Tenepb yJKe ero MOJKHO nporpaMMHpoBaTb 6e3 co6JI10ii;eHHH 

4HeCJIOJKHbIX rrpaBHJii> - npn BKJIIO'leHHOM IIHTaHHH 220 B n He OTKJIIO'IM 

pytIHOH nepeKJIIO'laTeJib - ;:icpcpeKTHBHOCTb pa6oTbI 3MT 6oJihrne He H3-

MeHHTCH. 
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5.5. AOPA60TKA CKAHEPA 
BENQ-5000UD 

Ilorrym1pHhIM CKattep Benq-SOOOUD xoporno 3HaKoM pa,ri:ttoJI106Iue­
JI.lIM H IIOJih30BaTeJI.lIM IIK. OH o6ecrre1IHBaeT o'leHb xopornue xapaKTepu:c­
TMKH KOIIHpOBaHH5I HH<PopMaUmI (,ri:o 2400 dpi), B TOM 1IHCJie <PoTOII3o6pa­
)KeHHM, H pa6orneT BO Bcex M3BeCTHhIX orrepaUHOHHbIX cpe,ri:ax. IlporpaMMa 
cKam1.poBattm11I306pa)Kemrn H TeKcTa nma Miraskan-6000 (Haxo,ri:HII(MC5I 
Ha HHCTaJIJI5IUHOHHOM CD) rro3BOJI5IeT q1naTb TeKcT c opwmttaJia (qTo tta-
3bIBaeTc.ll c JIHCTa rre'!aTHOi): HH<PopMaQHH) H rrepeBO,rJ:HTb ero B pe)KHM TeK­
CTOBOro pe,ri:aKTopa c pacrnupeHHeM .doc. BtternHHM BH,ri: (<Porn) cKaHepa 
Benq-SOOOUD npe,ri:CTaBJieH Ha PHc. 5.13. 

Puc. 5.13. BHernmril: BB:,i:i; cKaHepa 
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5.5. Aopa6oTKa cKaHepa Benq-5000UD 

KpoMe TOfO, eCTb H MHOro ,n;pyrnx IIOJIO/KHTeJibHbIX CTOpOH, KOTOpble 

cJiy)KaT peKOMeH)J,aIJHeli K HCIIOJib30BaHHIO ,n;aHHOfO CKaHepa y nrn:poKOfO 

Kpyra IIOJib30BaTeJieli. 0,n;HaKO cymecTByIOT H HeCOMHeHHbie <!:MHHYCbl~. 
Pa36epeMc.sI B nx oco6eHHOCT.sIX H paccMoTpHM nponepeHHbie napnaHTbI 

yCTpaHeHH.sI He,n;ocTaTKOB norryJI.sipHoro CKaHepa Benq-SOOOUD. 

0 pa6oTe cKaHepa 

Cnoli rrepBbIH 3K3eMIIJI.sip cKaHepa Benq-SOOOUD .sI rrpHo6peJI B 

2004 r., o,n;HaKO H cero,n;H.sI, 3aH)J,5I B Mara3HH B IIOHCKax KOMIIJieKTYIOlllHX 

,n;JI.sI IIK, MO)KHO BCTpeTHTb B rrpo,n;a)Ke 3TOT YHHBepcaJibHhIH cKaHep, rro,n;­

KJIIOtiaeMbIM tiepe3 rropT USB. TaKa.sI ,n;JIHTeJibHa.sI JKH3Hh B e)Ke,n;neBHo Me­

H.sIIOllleMc.sI MHpe IIK ronopHT o HeCOMHeHHOM Ka'!ecrne 3'roli nepmpepnii:­

HOM arrrrapaTyphI ,n;JI.sI IIK. 0.n;HaKo Ha Moeii: rrpaKTHKe ,n;nyxJieTHero nc­

rroJib30BaHH.sI cKaHepa Benq-SOOOUD (,n;aJiee rrpocTO cKaHep) 

oTKpbIJIHCb HeKOTophie Herrpn.sITHbie oco6eHHOCTH ero .i:none,n;eHH.sI~. TaK, 

cpa3y IIOCJie ITOKYIIKH 5I o6napyJKHJI, 'ITO CKattep rrpn BKJIIO'!eHHH IIHTaHH.sI 

(rrpn BKJIIO'IeHHH IIK), HecMoTp.sI Ha HopMaJihHYIO nHCTaJIJI.sIIJHIO, HatinHa­

eT pa60TaTb HenpaBHJibHO - CJibIIIIHbl llleJI'IKH C 'IaCTOTOM ITpHMepHO 1 fu. 
IIocJie 2 ... 3 MHH npo.n;oJIJKHTeJihHhIX MexaHntiecKHX meJI'IKOB BHYTPH KOp­

rryca CKaHepa, OHM rrpeKpamaIOTC.sI, HO CKaHep OTKa3bIBaeTC5I pa6oTaTb H 

CHCTeMa 3aBHCaeT. BbIBeCTH ee H3 3TOfO COCTO.sIHH.sI «3a)J.yM'IHBOCTH~ MO/K­

HO TOJihKO MeTo.n;oM rrepe3arpy3KH IIK. K co1KaJienn10, 3TO THITH'!Ha.sI «6o­

Jie3HM CKaHepa pacCMaTpHBaeMOH MapKH, 0 '!eM BaM paccKa/KeT JII06ou 

KOMIIeTeHTHbIH rrpo.n;aBeIJ B OT)J,eJie KOMIIbIOTepHOH rrepmpepHH. 

EcJIH rrpHHY)J.HTeJibHO BblKJIIO'IHTb IIHTaHHe CKaHepa, OTCOe)J,HHHB OT 

ceTH 220 B a,n;arrTep - HCTO'IHHK ITHTaHH.sI CKaHepa (HMIIYJibCHbIH HCTO'I­

HHK TOKa 12 B, 1.3 A) - TO, KaK rrpaBHJIO, IIOCJie HOBOfO BKJIIO'!eHH.sI CKa­

Hep BXO)J,HT B HOpMaJibHblll llITaTHbIM pa6otIHM pelKHM (6e3 meJI'!KOB, 3aBH­

caHH5I) H HOpMaJibHO C'IHTbIBaeT nmpopMaUHIO B rroJie cKaHnponaHH.sI. Ho 

6hrnaeT, 'ITO BbIKJIIO'IHTb/BKJIIO'IHTb IIHTaHHe CKaHepa c IIOMOlllblO a,n;arrTe­

pa O)J,HOKpaTHO OKa3hIBaeTC5I He,n;oCTaTO'IHO, H npHXO)J.HTCJI 2 ... 3 pa3a pa3'b­

e)J,HH5!Tb IJeIIb IIHTaHH.sI cKaHepa 6e3 oTcoe.n;nHeHH.sI USB-coe,n;nHHTeJI.sI H 

6e3 11epe3arpy3KH IIK, tIT06b1 CKattep CTaJI pa6oTaTb HOpMaJibHO. 

0 rapaHTllllll Ill peHTa6enbHOCTlll 

Cero,n;H.sI BCeM H3BeCTHO KaK pa60Ta10T rapaHTHHHbie MacTepcKHe. He 

OTKa3blBa.sICb rrpMH.sITb CKaHep B peMOHT IIO rapaHTHH, OHM orrpe,n;eJI.sIIOT )J,O­

CTaTO'IHO )J,JIHTeJibHOe BpeM.sI ,ll;JI.sI peMOHTa, apryMeHTHPY.sI 3a,n;ep1KKY TeM, 

'ITO ,n;eTaJIH ,n;JI.sI peMOHTa Tpe6yeTC.sI 3aKa3aTb. TaK MO/KliO JIHIUHThc.sI cKa-
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rnaaa 5. Bcs11<a11 ac11'l111Ha 

Hepa Ha 2 ... 3 MeC.Hl(a, pacrIJia'IIIBMCb CBOIIM BpeMeHeM II HepBaMII II3-3a He­

pa,llIIBOCTII rrpoII3BO,llIITeJiei1 IIJIII 6paKa rrpH6opa. A ecJIII rapaHTIIH 3aKoH­

'IHJiacb, TO c Bae noTpe6yroT 600 py6. 3a pa60Ty H npHMepHo 1500 py6. 3a 

CTOHMOCTb 6JIOKa KOOp,llIIHal(IIII CKaHepa - MMeHHO OH B cJiyqae c 

Benq-SOOOUD ornetiaeT 3a HopMaJihHYIO pa6oTy u HMeHHO npu ero HeIIc­

npaBHOCTH B CKaHepe B03HHKaIOT meJI'IKH, a 3aTeM «3cpcpeKT 3aBHCaHIIH~. 

CerO,llHH B p03HII'IHOM npop:aJKe TaKOM CKaHep CTOIIT 1400 py6. (B 

CaHKT-IleTep6ypre), TaK 'ITO npoII3BO.llHTh KaKoM-JIH6o peMoHT c noMo­

Il(hIO cepBHc-QeHTpa, K coJKaJieHIIIO, coBepIUeHHO ttepeHTa6eJihHO. B 3TOM 

cJiyqae .nei1cTBHTeJihHO JiytIIIIe KYITIITh HOBhIM cKaHep. TaKoro )Ke MHeHIIH 

6y.nyT H npo.naBl.(bI-KOHCYJihTaHThI Mara3IIHa, B KOTOpbIM Bbl o6panuecb. 

He no.nBepraH cOMHeHIIIO Heo6xo.nIIMOCTh c,na'IH B peMOHT HeHcnpaB­

HOro CKaHepa, eCJIH OH HaXO,llHTCH Ha rapaHTHII, rrpe,nJiaraIO c,neJiaTh caMO­

CTOHTeJihHO peMOHT CKaHepa B TOM cJiyqae, KOr,lla cpoK rapaHTIIH 3aKOH­

'IIIJICH II HMeIOT MeCTO yKa3aHHbie BhIIIIe HeHcrrpaBHOCTH (meJI'IKH). 

PeMOHT Benq-5000UD 

TaK KaK JKe MO/KHO caMOCT051TeJibHO peaHIIMHpOBaTh CBOM cKaHep? 

Ha rrpaKTHKe ,nJIH peMOHTa Ha.no coBceM HeMHOro. Koprryc CKaHepa aK­

KypaTHO BCKpbIBaIOT c IIOMOil.(bIO OTBepTKII, OTm6aJI CHH3Y Kopnyca CKaHe­

pa CTOIIOpHbie 3arnyIIIKII 1>. 
3aTeM, CHHB BepXHIOIO KpbIIIIKy, .no6HpaIOTCJI ,no caMoro cep,nl(a CKaHe­

pa. 3ToT BII,n IIJIJIIOCTpttpyeT ¢oro Ha Puc. 5.14. 
3,necb Ha pHCYHKe xopOIIIO BH,llHO, 'ITO pe3HHOBhIM peMeHb (.nopO)KKa c 

3y6QaMH), rrepeMemaIOil.(HM HarrpaBJIHIOmyro c JiaMIIOM, HaXO,llHTCH He Ha 

IIITaTHOM Mecre, a B cepe,nHHe nyTII OT Ha'IaJihHOH ,llO KOHetIHOH TO'IKII ne­

peMemeHHH. B 3TOT MoMeHT rrptt BKJIIO'Iemm cKaHepa, 6y,nyT cJihIIIIHbI Me­

xaHH'IecKHe meJI'IKH, ,llJIHil.(HeCH .no TeX rrop, IIOKa HarrpaBJIHIOil.(aH c JiaM­

IIOM He rrepe,nBHHeTCH BrrpaBo (no cxeMe) Ha IIITaTHOe MeCTO. 

KaK Morna CMeCTHTbCJI .nopO)KKa II HarrpaBJIHIOil.(M c JiaMIIOM OTHOCII­

TeJibHO IIITaTHOfO MeCTa B MOMeHT BKJIIO'IeHHH-BbIKJIIO'IeHHH? 0TBeT Ha 

3TOT BOIIpoc Tpe6yeT ,llOIIOJIHHTeJibHOro HCCJie,noBaHHH aJiropHTMa pa60TbI 

yCTpOMCTBa KOOp,llHHarnpa IIOJIO)KeHH.SI HarrpaBJI.SIIOmeH: fOJIOBKH ( c JiaM­

rroi1 ). 3TO HCCJie,noBaHIIe - .npyraJI TeMa II B ,naHHOH KHHre 3aHMeT Heorr­

paB,naHHO MHoro MeCTa. BMecrn Hero rrpe,nJiaraIO rrpocTbre peKoMeH,naQHH 

no BbIXo,ny H3 KpH3HCa M B03BpameHIIIO CKaHepa B IIITaTHhIM pe)KHM. Pea­

HHMal(HJI 3aKJIIO'IaeTC.SI B TOM, 'IT06br aKKypaTHO CHJITb c HarrpaBJI.SIIOil.(IIX 

l) Ilepen paJ60pKOH CKaHepa OH llOJDKeH 6h!Tb OTKJIIQqeH OT cen1 220 B (BIU!Ka BbIHyra 113 

poJeTKH). (llpUM. Hay<t. pea.) 
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5.5. Aopa6oTKa cKaHepa Benq-5000UD 

Puc. 5.14. BReIIIRHii BM~ BHyTpeHHero yCTpoiicTBa H ::1JieKTpw1eCKHX 
coe~HHeRHH CKaRepa 

pe3HHOBbIH peMeHb - .n:opoiKKY c 3y6qrrKaMH H rrepeMeCTHTb JiaMilY B 

KpaH:Hee JieBoe rroJioJKeHtte TaK, KaK aTo rroKa3aHo Ha Puc. 5.15. 
JfaMIIa H ee HarrpaBJI.HIOIUHe ,ll;OJDI<Ha 6bITb yCTaHOBJieHa Me.JK,n:y pHCKa­

MH Ha KOprryce CKaHepa (ceporo l.lBeTa). 3TO - IlITaTHOe MeCTO IIOJIOJKeHmI 

HarrpaBJIJIIOIUHX JiaMIIbI. IlocJie ycTaHOBKH pe3HHOBbIM rrpHBO,n:-peMeHh 

o.n:eBaIOT Ha HarrpaBm:IIOIUHe. 

)lpyroH: paKypc 11306pa.JKeHm1, rroKa3aH Ha Puc. 5.16. 
Terrepb IIpH BKJIIoqeHHH (rro.n:aqe IIHTaHmI Ha CKaHep) B rrepBbie 1...2 c 

JiaMIIa 6y,n:eT ,n:BHraTbrn BrrpaBO, IIOKa He yrrpeTC.SI B HyJieBoe IIOJIOJKeHHe, 

rrocJie aToro c yCTpoi1cTBa KOop,n:ttHal.lHH rroJIOJKeHH.SI JiaMrrhI B IIK 6y,n:eT 

BbI,n:aHa KOMaH.n:a fOTOBHOCTH K CKaHttpOBaHIUO H CKaHttpOBaHtte rrpOH30M­

.n:eT B IlITaTHOM peJKMMe. 

Ilpo,n:aBIIbI-KOHCYJihTaHThI ( OTHOCllTeJibHO ynoM.SIHYTOH BbIIlle rrpo6Jie­

MbI cKaHepa Benq-SOOOUD) He ycTaIOT yTBep)KIJ.aTb, qrn 3TO ~roJIOBHa.SI 

60Jih:? CKaHepa .n:aHHOH MOiJ.eJIH, C KOTOpOH Jierqe CMHpHTbC.SI, qeM ee ycTpa-
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rnaaa 5. BCHKaH BCH'U1Ha 

Puc. 5.15. PIICKH HarrpaBJHUOIIJ:HX, Me:a<,n:y KOTOpbIMM CJie,n:yeT ycTaHOBIITh JiaMrry 

HHTb. Il03BOJihTe c HHMH He cornacHTbC5I, TeM 6oJiee 'ITO JIOKaJIH3aU:H5I .n;aH­

HOH HeHcrrpaBHOCTH He 3aHMeT MHOfO BpeMeHH, He Tpe6yeT crreU:HaJihHbIX 

rrpw6opoB ).(JI5I HaCTpOHKH H .n;o6aBHT «B JIH'IHOe ,neJIO» pa,i:i:HOJII06HTem1 

6ecu:eHHbIH rrpaKTH'IeCKHH OITblT. 

Eme o.n;Ha «rOJIOBHaH 6oJih» .ZJ;JIH «JiemmhIX» npo.n;aBU:OB-KoHcyJihTaH­

TOB B TOM, 'ITO OHM ITO).('IaC HeBepHO H).(eHTHcpHU:HpyroT HeHCIIpaBHOCTb 

paccMaTpHBaeMoro CKaHepa. lfaCTo IIpHXO).(HTC5I CJihIIIJaTb 0 TOM, 'ITO HeH­

TpaJIH30BaTb paCCMOTpeHHYIO BbIIIJe HeHcrrpaBHOCTb MO:>KHO npOCTbIM rre­

peMemeHHeM (HeCKOJihKO pa3 - Ty.n;a-cro.n;a) rrepeKJIIO'IaTeJI5I 6JIOKHpOBKM 

( TpaHCITOpTHpOBKH) CKaHepa c «3aMKa» Ha era Kopnyce. 5IKo6hI, nomeJIKM­

BaHHe H B rrepcrreKTHBe HeHcrrpaBHOCTb CKaHepa 3aBHCHT OT :noro. Ilo3-

BOJihTe He cornaCHTbC5I c TaKHM ITO).(XO).(OM, w6o B MOeH rrpaKTHKe rro.n;­

rnep:>K.n;eHH5I 3TOMY MHeHHIO He o6Hapy:>KHJIOCh. 



5.5. Aopa6oTKa CKaHepa Benq-5000UD 

Puc. 5.16. Mecrn, Ky.n:a Ha.n:o ycTaHOBIITh HarrpaBJUIIOIUIIe 

c JJaMilOH nepe.n: HOBbIM BKJIJO'lem1eM CKaHepa 



5.6. 0 nPOMblWnEHHblX 3BYKOBblX 
MHAMKATOPAX AblMA 

IIopTaTIIBHbie ycTpo:Hcrna 3BJKoBo:H cHrHa.JIII3aI.(HH 3~hIMJieHHOCTH, 
Kypemrn: H yTe'IKH ra3a (yCTpo:Hcrna MOJKHO KYIIHTb B Mara3HHax ::JJieKTpO­

TOBapoB B P<D, <DttHJIJIH,D.HH, fepMaHmI) HMeIOT IIIITaHHe OT O,L(HOH 6aTa­

peH nma <!'.Kpona1>. Ifa MHoroqncJieHHhIX rropTaTHBHhIX 3JieKTpoHHbIX ycT­

poH:crn 3apy6eJKHOfO rrpOH3BO,L(CTBa, KOTOpbre CB060.D.HO MOJKHO np1106pec­

TH B ToproBhIX TO'IKax (Ha Teppnrnpnn CTpaH CHf u 3a py6eJKoM) 

BbI,aeJIJIIOTCJI ,D.aTqHKH .ll:bIMa, ra3a H aJIKOfOJIJI, peaJIII30BaHHbie no CXO.ll:HOH 

cxeMe. Ottn HMeIOT rrpttMeptto o.n.HoT_HIIHYIO KOHCTPYKIJHIO u BHeurnttH: BH.U 

(PHc. 5.17), rrpHHIJHII pa6oTbI ::JTHX aJieKTpOHHbIX Y3JIOB TaIOKe rroxoJK. 

Puc. 5.17. BHeIIIHII:il: BIIA Kopnyca i');aTqJIKa 3ai'J:hIMJieHHOCTII 



5.6. O npoMb1wneHHblX 3BYKOBblX lllHAMKaTopax Ab•Ma 

~OTJUf'IIUI OTHOC.HTC5I K caMMM naTqMKaM, pearMpyIOll(MM Ha cooTBeTCTBYIO­

'.in:YIO coCTaBJrnromyro B B03n;yxe. 
' CxeMbI LJ;JI.H naTqMKOB LJ;bIMa B OCHOBHOM MCilOJib3YIOTC.H B CMCTeMax no­

,)KapHOM 6e3ori:acHocTM. OHM cocTaBJI.HIOT IIeJioe ceMelicrno MC M OTJIM'Ia­

IOTC}l TMITOM BXOLJ;HOfO naTqMKa, rrepBMqHbIM MCToqHMKOM IlMTaHM.H M 3KC­

nJiyaTaIIMOHHbIMM KaqecTBaMM. 

qTO JKe TaKoe naTqMK 3aLJ;blMJieHHOCTII? 

, P.Hn n;aTqMKOB 3aLJ;bIMJieHHOCTM ( B 'IaCTHOCTM, MIIKpocxeMa 

1. MC145017P) MMeeT IIOHHbIH rrpMHIIIm pa6oTbr, HO BbmycKaIOTC5I TaKJKe 

~ . .n:anMKM c McrroJib30BaHMeM HK-rrapb1: lIK-cBeTOn;Mon/lIK-cpornnMon;. 

i 3TM rrpM60pbI 6eCKOHTaKTHOfO KOHTpOJI.H M MHcpopMaIIMM IIOJiyqmrn Ha-

3BaHMe mpmtcx:ouaepoB. HeK0Topb1e n;aHHbie o rrorrym1pHb1x MMKpocxe­

. Max-rrpeo6pa3oBaTeJI.HX CBen;eHbI B Ta6JI. 5.1. 

: Ta6JIHu,a 5.1. HeKOTOpb1e MHKpocxeMbI-npeo6pa3oBaTeJIH cHrnaJia cepHH 
MC14501 

THn Pa6m1ee uanpmKenne [B] llCTO'IHHK IlHT3HHJI, TOK Kopnyc Tnn11aT'IHKa 

MC145010DW 6 ... 12 IlOCTO.HllHhIH DIP/SOIC <!>OTO 

. MC145010DWR2 6 ... 12 IloCTO.HHllhIH DIP/SOIC ¢OTO 

MC145010P 6 ... 12 IlOCTO.HllHhIH DIP/SOIC ¢OTO 

MC145012DW 6 ... 12 IlocTO.HllllhIH DIP/SOIC <!>OTO 

MC145012DWR2 6 ... 12 IlOCTO.HllHhlii DIP/SOIC <l>oTO 

MC145012P · 6 ... 12 IlOCTO.HllHbIM DIP/SOIC <Dorn 

MC145017P 6 .. .12 IlOCTO.HllHh!H DIP lfoHHb!H 

MC145018P 6 ... 12 IlcpcMeHHbIH DIP 110HHb!H 

NFPA - HaIIMOHaJibHoe areHTCTBO rroJKapHo:i1: 3all(MTbI (fepMattmr), K 

KOTOpOMY rrpMCJiyunrnaIOTC.H B .n:pyrnx CTpaHaX MMpa, peKOMeHn;yeT B Ka­

qeCTBe .n:aT'IMKa-CHfHaJIII3aTOpa 3a.ZJ:bIMJieHHOCTII IIOMell(eHIIH MIIKpocxe­

MY cpIIpMbI Motorola MC 145017P Rauchesensor no cTaHn;apTy Ion 

NFPA-72 ANSA-53. CTOMMOCTb MIIKpocxeMhI y OTe'!ecTBeHHbIX rrocTaB­

ll(IIKOB (B MocKBe) KOJie6JieTc.H B rrpen;eJiax 56 ... 83 py6. 3a on;IIH Koprryc. 

Ilo cpaBHeHHIO co CTOIIMOCTbIO fOTOBOfO rrpII6opa IIeHa MIIKpOCXeMbl npe­

o6pa30BaTeJI.H HaXOLJ;IITC.H B rrporropIIIrn KaK 1 :6. 

HIIJKe paccMOTpetto ycTpolicTBO n;aTqIIKa 3a.ZJ:bIMJiemrn II, B 'IacTHOCTII, 

KypeHM.H, rrpIIo6peTeHHOfO B cpeBpaJie 2005 r. B <I>IIHJI.HHLJ;IIII ( cpMpMa 

Kidde Finland Mon;eJib 0914N). IloJittoe Ha3BattIIe yCTpolicrna ~smoke and 
fire alarm users guide~. B rracrropTHbIX naHHbIX yKa3atto, 'ITO MIIKpocxeMa 



rnaaa 5. BCSIK8SI BCSl 1U1H8 

¢opMttpyeT npepbIBHCTbIM 3BYKOBOM CHrHaJl ( c IlOMOIU:bIO BHerrrnero Ilbe-

30ll3JiyqaTeJUI) npH Il05IBJieHMH i'\bIMa BO BpeMeHHOM HHTepBaJie 6oJiee Oi'(­

HOH MHHYThI. HCToqHHK nHTaHH.H V rr = 6 ... 12 B, IrroT = 8 MKA (B peJKHMe 

OJKMi'(aHH5I H TIOK05I npll v n = 9 B), npH BKJIIOqeHHH CHrHaJlll3aUMH TOK 

nOTpe6JieHH.H B03pacneT i'\O 35 MA (npH Vrr = 9 B). Kopnyc MMKpocxeMbI 

DIP-16. 
TipH rrpaKTHqecKHX aKcnepHMeHTax Bbrn:BJieHbI OTJIHqHbie OT 3a.HBJieH­

HbIX B nacnopTHhIX L(aHHhIX cBowcrna ycTpoi1:crna. 

TipH TeCTllpOBaHMll L(an:ima 3ai'(bIMJieHHOCTll Ha OCHOBe MHKpocxeMbI 

MC145017P BhHIBJieHa peaKUM.H yCTpoi1:crna Ha i'\hIM OT cttrapeThI (cttra­

pbr, nanHpOCbI) - BJIH5IHHe HHKOTHHOBOro )J;bIMa c pacCT05IHH5I 5 ... 6 M OT 

)J;aTqHKa. 3KcnepHMeHT npOBOi'\HJIC5I B npoBeTpeHHOM 3aMKHYTOM noMem:e­

HHll Ha KYXHe (nJIOIU:ai'l;b TIOMem:eHM5I OKOJIO 10 M2
) B CBeTJIOe BpeM.H cyTOK, 

npw ttanp.HJKeHHM B ocBeTMTeJibHOM ceTM 224 B. KoMHaTHa.H TeMnepaTypa 

+22°C. TipocTpaHCTBO KYXHH Ha BpeM.H aKcnepttMeHTa 3aMKHYTO ll H30JIH­

poBaHO OT i'\pyrHX B03i'\YIIIHbIX TIOTOKOB (rrpoBeTpMBaHH5I c ym1UbI ll IIOTO­

KOB ll3 i'\pymx KOMHaT ). 

,[(aTqJ1K ycTaHOBJieH Ha CTeHe B BepTMKaJlbHOM (IIITaTHOM) IIOJIOJKeHIIII, 

COfJiaCHO peKOMeHi'(aUMll no ycTaHOBKe ( rrpMJIOJKeHHbIM B yrraKOBKe L(aTqll­

:Ka ). TaKMe peKoMetti'(aUMM npeL1ycMaTpHBaIOT ycnHOBKY rrpw6opy He 6Jiw­

JKe 60 CM OT yrnoB KOMHaThI (rroMem:eHH5I) ll He 6JIMJKe 1.5 MOT IIOJia. ,[(o­

rrycKaeTC}[ (ll KaK BapMaHT yKa3aHO B peKOMeHL(aUMM rrpoH3BOi'\HTeJia) 

yCTaHOBKa TaKMX i'(aTqllKOB Ha IIOTOJIOK KOMHaThI. 

TipoM3BOi'\MTeJib TaKJKe peKOMeHL(yeT yCTaHOBKY HeCKOJibKMX (KOJIH­

qecrno He orpaHHqeHO) Oi'(HO- HJIM pa3HOTMIIHbIX L(aHHKOB B pa3HbIX rro­

Mem:emrnx Oi'\HOro i'\OMa. 

TipepbIBHCTa}[ 3BYKOBa.H CHrHaJ!H3aUH5I aKTHBllpOBaJiaCb no rrpoIIIeCT­

Bllll 3 c IIOCJie Ha'laJia KypeHH5I Ha YKa3aHHOM paCCT05IHHH OT L(aHHKa. 

TipepbIBHCTa.H 3BYKOBa.H CllrHaJIM3af.lH}[ MMeeT HMIIYJibCHbIM xapaKTep: na­

y3a 0.5 ... 0. 7 C, BpeMa 3ByqaHM5I 1 ... 1.2 c, qacTOTa 3BYKOBOro CHrHaJla 1 Kf U, 

Cima 3ByKa rrpHMepHO 60 ... 70 i'\D (rpOMKOCTb ,llOCTaTOqHa5I i'(JI5I CJibIIIIIIMOC­

TH i'(aJKe fia JIOi'\JKHll npH 3aKpblTbIX i'(Bep.HX KOMHaT). 3ByKOBOM CHrHaJI 

npei'l;CTaBJiaeT co6oi1: cepl1IO H3 qeTbipex 3BYKOBbIX llMIIYJihCOB. TiocJie 

i'\ByxceKyHi'\HOM nay3bl, cepHH IlOBTOpHeTCH. 

TipH CJiei'(yIOIU:eM aKcrrepMMeHTe Ha pacCTO}[HHll 80 CM OT MeCTa ycn­

HOBKH Ha CTeHe L(aTqMKa 6bIJI 3aJKJKeH ra3 (B IIITaTHOM ra30BOM IlJIMTe ). HM­

KaKOM peaKUHll npw6op He IlOKa3aJI. 

TI pH i'\pyroM 3KCIIepMMeHTe ( c TeMM JKe ycJIOBll5IMll 3aMKHYTOCTll H 

npei'(BapttTeJibHOro rrpoBeTpttBaHM5I noMem:eHHH KyxHtt) Ha L(aTqHK oKa3a-



5. 6. 0 npOMblwneHHblX 3BYKOBblX MHAMKaTopax AblMa 

HO B03.ll.eMCTBIIe rrapa OT 3aKIIIIeBiuero qaMHIIKa. HecMOTp51 Ha OTHOCIITeJib­

HO rrpo.11.omKIITeJibHbIM xapaKTep B03.ll.eMCTBII51 (B Teqem1e 5 MIIH), .11.aTqHK 

TaK:>Ke He cpa6oTaJI. 

,l{bIM OT rro.11.ropeBIIIero M51Ca Ha CKOBopo.11.e rrpHBeJI .11.aTqHK B .11.eiicTBIIe 

TOJibKO no rrpoUieCTBIIII 3 MIIH (!)OT HaqaJia B03.lJ.eMCTBII51, Kor.11.a BC51 KYXH51 

y)l(e HarroIIHMJracb 3arraxoM rapII. 

HoBhIM 3KcrrepIIMeHT c cm10KeHIIeM cyxHX arreJihCHHOBbIX KopoK (Ko­

TOpbre HeKOTOpbre X035IMKII IICIIOJib3YIOT .ll.Jl51 HeMTpaJIII3aIIIIII <iIIJIOXIIX~ 

3arraxoB) IIOKa3aJI IlHTepeCHbIM 3cpcpeKT - .11.aTqIIK cpa6oTaJI rroqTII MrHO­

BeHHO ( TaK JKe, KaK OT crrrapeTHOfO .11.bIMa) II c paccT05IHII51 B 4.5 M OT oqara 

.11.hIMa II 3anaxa. 

Bo Bcex npIIBe.11.eHHhIX 3KcnepIIMeHTax OTMeqaeTC51 IIHepIIIIOHHOCTb 

pa6oTbI .11.aTqIIKa. CHrttaJIII3aIIII51 npo.11.0JIJKaJia pa60TaTb eme B TeqeHrre 

3 ... 4 MIIH IIOCJie yCTpaHeHII51 oqara .11.bIMOBOro B03.ll.eMCTBII51. IlocJie 3TOfO 

npII6op rrepexo.11.IIJI B COCT05.IHHe OJKII.ll.aHII51. 

EJiaro.11.ap51 M06HJihHOCTII II aBTOHOMHOCTII IIITaTHOro 3JieMeHTa nIITa­

HH51, HOBbIM 3KcnepIIMeHT 6bIJI npoBe.11.eH Ha YJIIIrre. 

TeMnepaTypa OKpyJKaromero B03.ll.yxa -4.6°C, 6e3 oca.nKoB, 6e3BeTpIIe. 

3ByKoBa51 CIIrHaJIII3aIIH51 BKJIIOqHJiaCb qepe3 IIOJIMIIHYTbI IlOCJie Toro, 

KaK Ha paCCT05IHHII 2 M OT .11.aTqHKa 3aKypIIJI 'IeJIOBeK, II rrnepIIIIOHHO rrpo­

.11.0JIJKaJia pa6oTaTb eme MIIHYTY IlOCJie Toro, KaK KypeHrre 3aBepIIIIIJIOCb. 

IlpoBe.11.eHHbie 3KcnepIIMeHTbI .11.aroT OCHOBaHIIe IlOJiaraTb, qTo paccMOT­

peHHbIM npII6op MOJKeT 6hITb 3cpcpeKTIIBHO HCIIOJib30BaH II B ycJIOBII5IX He-

3aMKHYTbIX ( npoBeTpIIBaeMbIX) IlOMemeHIIM 6oJibIIIOM IlJIOIIIa.11.II, c 6oJib­

IIIOH IIIIPKYJIHIIHeii B03.ll.yxa KaK cpe.11.crno CIIrttaJIH3arr1rn o Ta6aKoKypeHHII 

II IIHbIX .11.bIMOBbIX 3arraxax (3KCnepIIMeHT c aneJibCIIHOBbIMII KOpKaMII). 

PeaKIIIIII .11.aTqIIKa Ha .11.hIM IIHoro xapaKTepa He 3acpIIKCIIpoBaHo. To 

eCTb npHMeHHTb rrpH6op KaK rrpOTHBOITOJKapHbIM .11.aT'IHK tterreJiecoo6pa3-

HO. KocBeHHO, ITOCJie.11.HHM BbIB0.11. IlO.lJ.TBepJK.11.aeT TaKJKe H TO, qTo B IIIHpo­

KOM crreKTpe M0.11.eJieM no.11.06HbIX .11.aTqHKOB, H,MeIOIIIHXC51 B npo.11.aJKe, rrpH­

cyTCTBYIOT crrerrHaJihHbre nponmonoJKap~ .11.anIIKH. TaKIIM o6pa30M, 

.11.eiicrnHe KaJK.11.oro m .11.aTqIIKOB Ha MIIKpocxeMax cepHII MC14501 y3Ko 

crreIIHaJIH3HpOBaHHO 1 >. 
Ha nepe.11.Heii qacrn Koprryca (xopoIIIo BH.11.HO Ha cporn c PHc. 5.17) 

yCTaHOBJieH CBeTO.[\H0.11. KpaCHOfO IIBeTa (Ha 3JieKTpHqecKOM cxeMe o603Ha-

I) CaMa no ce6e MHKpocxeMa MC145017 He conep)KHT naT'lHKa Jl,bIMa, a npencTaBJUJ:eT 
co6oii cxeMy o6pa60TKH ClirHaJIOB, nonyqaeMbIX OT HOHH3aUHOHHOH KaMepbI. Eonee 
nonpo6Hyro HmpopMau1110 MO)((HO nonyqHTb Ha call:Te www.freescale.com. (JipuM. Haylf. pea.) 

--- 255 



rnaaa 5. BCRK8SI BCSl'IMHa 

qetttthIH HL1). IlpH aKTHBaUHH 3BYKOBOH rnrttaJIH3aUHH cBeTO,n;Ho.n; BCITbI­

XHBaeT C qaCTOTOH npHMepHO 0.5 fu;. 

IlHTaHHe ocymeCTBJI.sieTC5I OT :'JJieMeHTa 6F22 THna ~Kpotta1> c Hanp.si:­

:>KeHHeM 9 B. O.n;ttaKo no nacnopTHbIM .n;atttthIM MHKpocxeMhI ttanp.si::>KettHe 

ITHTaHHR B03MO:>KHO B npe,n;eJiax 6 ... 12 B. Jl,JI.si: CTau;Hottapttoro HCITOJib30Ba­

HH.sI (3KOHOMHH 3JieMeHTOB nHTaHH.sI) :>KeJiaTeJibHO IIpHMeHHTb CTa6HJIH3H­

poBaHHbIH HCTQqHHK nHTaHH.sI c BbICOKHM K03cpqmu;HeHTOM cpHJibTpaUHH 

BbIXO,l(HOro Hanp.si::>KeHH.sI. 

Ha PHc.5.18 rrpe.n;cTaBJietta aJieKTpHqecKa.sI cxeMa paccMoTpettttoro 

,n;aT'lHKa. 3JieMeHTbl (.UHO,l(bl, TpaH3HCTOp, CBeTO.[(HO,n) yKa3aHbl c OTe'leCT­

BeHHbIMH MapKHpOBKaMH, COOTBeTCTBYIOll(HMH 3apy6e:>KHbIM attaJIOraM. 

Mx coorneTCTBHe BbI.sIBJietto no crrpaBoqtto:H JIHTepaType. 

SA 1 -'--..__-+--1~-+-'4 r 
•C6POC• 
1---

1 

I_ 

, R4 
12K 

VP1 ,l\a"!'l~K AblMa 
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14 
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I 
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168 

Hl1 
AA3076 

cs 
Io.1 

R9 560 
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5. 7. HOBblE B03MO>KHOCTM 
AAT~MKACOTP~CEHM~ 

ii 

Cpe,n:H MHOfOtJHCJieHHhlX ,n:aTtJHKOB COTpHCeHH.H BCTpetJalOTCH BCeB03-

MOIKHhie rrpH60pbI, rropa11<a10UIJ1:e rro,n:qac CBOHMH KOHCTPYKTHBHhlMH oco-

6ettHOCTHMH. 06hitJHO rrpH paapa6oTKe .n:aTtJHKOB ytJHTbIBaIOTCH, KaK rrpa­

BHJio, TaKHe rrapaMeTpbI, KaK KOMIIaKTHOCTb, BhICOKM tJYBCTBHTeJibHOCTh, 

Ha,n:eJKHOCTb, MMHHMaJihHOe HaJIHtJHe MeXaHHtJeCKMX qaCTeH, yHHBepcaJih­

HOCTh B npHMeHeHHM, pa6oTa B nrnpOKOM .n;Hana30He TeMnepaTyp H HanpH­

JKeHMM rrHTaHHH, OTCYTCTBHe noMex ,n:pyrnM yCTpoiicrnaM, MHHHMaJibttoe 

nOTpe6JiettHe TOKa H rrp. Eme o,n:tta sJieKTPMtJeCKM cxeMa H3 cepHH caMo.n;e­

JihHhIX ,n:aTtJHKOB coTpHcettMH rrpe,n:cTaBJietta Ha PHc. 5.19.1) 

R610K R7220 

3 R1210K 

VD4 
f<A5226 

VD2 KA213A +Vn 

8b1XOA 

1) 3Ta CTaTbll 6b1Jla ony6mtKOBaHa B c6opHHKe «3JieKTPOHHble KOHCTJJYKUHH 3a OJlHH 
eeqep» HJ cepuu «COiiEPl1 CAM» Toro )f(e aewpa (M.: 11JJlaTeJibCKHH JlOM «.UOJl3Ka-XXl», 
2007 r.). K CO)f(aJieHHIO, B TeKCT BKpaJICll Pllil OWH60K. Ilo 3TOH npHqHHe B HaCTOl!WeM 
c6opHHKe OHa np1meneHa UOBTOpHO B ucnpaBJieHHOM BllJle. (J1pUM. Hay11. peiJ.) 

---- 257 



rnaea 5. BCHKaH BCH'IMHa 

Ee oco6eHHOCTh B Heo6blqHoM BKJuoqemrn MIIKpocxeMhI-KOMnapaTopa 

DAi Bo B3aHMo.n.e:H:crnm1 c irn.n.yKTHBHhIM .aaTqHKOM LL KaTyIIIKa Li Ha­

MOTaHa Ha KpyrnoM IIJiaCTMaCCOBOM KapKace ,llHaMeTpOM 8 MM (OT pe3o­

HaHCHhIX KaTyIIIeK pa.auonptteMHHKa B3<D-202 u aHaJiomqHhIX) npoBo­

.n.oM II3JI-i .attaMeTpOM 0.6 MM BHaBaJI M co.aep:iKMT 150 BMTKOB. <DeppMTO­

BhIH cep.n.eqHMK M3 KapKaca He BhIHMMaeTC51 M nepe.n. nepBbIM BKJIIOqeHMeM 

cxeMhI pacnoJiaraeTc.H no cepe.n.MHe cBo6o.n.Horo xo.n.a BHYTPM KapKaca. Ha­

npoTMB KaTyIIIKM Li Ha paccTO.HHMM 1...2 MM pacnoJiaraIOT Kyco'!eK MarnM­

Ta Kpyrno:H: MJIM np.HMoyroJibHOM cpopMbI pa3MepaMM 4x9 MM Ha CIIeUMaJih­

HhIX IIO,llBeCKax lI3 3JiaCTMqHoii: pe3MHhI TaK, qTo6bI MarHMT npM COTp.Hce­

HMM BM6pMpOBaJI Ha CBo6o.aHoM paccTO.HHMM .no KapKaca KaTyIIIKM LL 

IIepeMeHHhIM pe3Mc1'op Ri, II03BOJI.HeT peryJIMpoBaTh 'IYBCTBMTeJih­

HOCTh .n.aTqMKa. IlpM BepxHeM (no cxeMe) IIOJIO:iKeHMM ,llBM:iKKa nepeMeHHO­

ro pe3MCTopa Ri 'IYBCTBMTeJihHOCTh y3Jia MaKCMMaJibHa.H. 

Ha nepBOM KaHaJie c.n.BoeHHoro onepauMoHHoro ycMJIMTeJI.H LM358N 

co6paH MHBepTMPYIOIUMH ycMJIMTeJih ,l{JI.H nepeMeHHOro BXO,llHOro HaIIp.H:iKe­

HM.H. 06paTHa.H CB.H3h no nocTO.HHHOMY ToKy qepe3 pe3MCTop R4 o6ecneqM­

BaeT paBeHCTBO BhIXO,ll,HOro HaIIp.H:iKeHM.H 3TOro KaHaJia ( BhIBO,ll, 1) HaIIp.H­

:iKeHMIO Ha HelIHBepTMPYIOIUeM BXO,ll,e (BbIBO,ll, 3). Brnpoii KaHaJI 3TOM MMK­

pocxeMbI MCIIOJih3yeTc.H B Kaqecrne KoMnaparnpa. Ero HeMHBepTMPYIOIUMM 

Bxo.n. (Bhrno.n. 5) IIO,ll,KJIIOtfeH qepe3 MHTerpMpy10iuy10 uenh R3, C2 K Bhixo.n.y 

nepBOro KaHaJia, a Ha MHBepTMPYIOIUMH BXO,ll (BbIBO,ll, 6) IIO,ll,aHO CMeIUeHMe c 

.n.eJIMTeJI.H R6, RS. BcJie,llCTBMe rnro, qTo ::JTO cMeIUeHMe HeMHoro 6oJibIIIe, 

tfeM CMeIUeHMe Ha BhIBO,ll,e 3 (M BhIBO,ll,e 1), Ha BhIXo.n.e KOMIIapaTopa 

(BbIBO,ll 7) B COCTO.HHMM IIOKO.H HaIIp.H:iKeHMe MMeeT Hl13Kl1:ti ypoBeHb. 

l1H,n:MKarnp cocTO.HHM.H ::iJieKTpOHHoro y3Jia - cBeTOll:MO.D. HL1 npM 

::JTOM He cBeTMTC51 M Hanp.H:iKeHMe Ha 6a3e TpaH3MCTOpa VT1 He.n.ocTaToqHo 

.D.JI.H ero OTKphrnaHM.H. Me:iK.n.y o6IUMM npoBo.n.oM M Bhixo.n.oM (V Bhrx) npM­

cyTCTByeT HaIIp.H:iKeHMe, 6JIM3KOe K HaIIp.H:iKeHMIO lICTOqHMKa IIMTaHM.H. 

3.n.ecb yMeCTHO 3aMeTMTh, qTQ BhIXO,ll,HOe HaIIp.H:>KeHMe ,ll,JI.H ynpaBJieHM.H 

yCTpOMCTBaMM Harpy3KlI (lICIIOJIHMTeJihHhIMlI ::JJieMeHTaMlI lI nocJie.n.y10-

IU1IMM ::JJieKTpOHHhIMlI Y3JiaMlI) MO:iKHO CHMMaTb TaK:iKe MCIIOJ!h3Y.H + v II lI 
v Bb!X. Tor.n.a B CIIOKOHHOM COCTO.HHMM .n.aTqlIKa Hanp.H:iKeHHe Ha BhIXO,ll,e y3-

Jia 6y.n.eT 6JIH3Ko K HYJIIO, a npM MexaHMqecKoM Bo3.n.eiicrnim - npMHMMeT 

3Ha'!em1e, 6JIM3KOe K Hanp.H:>KeHMIO MCTOtfHMKa mITaHM.H (12 B). Mern.n. 

IlO,ll,KJIIOqeHM.H BbIXO,ll,HhIX KOHTaKTOB BbI6MpaeTC5I caMOCTO.HTeJihHO IIpM 

Ka:iK,n:OM KOHKpeTHOM cJiy'lae. EcJIM B .n.onoJIHMTeJibHhIX MCIIOJIHMTeJibHbIX 

y3Jiax Heo6xo.n.MMOCTM HeT, pe3MCTop R10 B uenH KOJIJieKTopa TpaH~pa 
VT1 3aMeH.HIOT Ha ::iJieKTpoMarHMTHoe peJie Ha ttanp.H:iKeHMe 8 ... 12 B c TO-



5. 7. HOBb1e B03MO>KHOCTM A8T'IMKa coTpsiceH1.1si 

KOM cpa6aTomamrn: He 601ree 100 MA. IlpH TOKe cpa6aTbmaHHR peJie 6oJiee 
100 MA, yq1ITI>IBa5I B03MOJKHO nmneJibHbIM xapaKTep pa6oTbI peJie BO 

BKJiroqeHHOM cocTORHHH, rroTpe6yeTcR 3aMeHMTb TpaH3MCTop VT1, BbIIIOJI­

m:rroru:uM: pOJib ycHJIMTem1 TOKa, 6oJiee MOil(HbIM, HaIIpHMep JII06bIM H3 ce­

pHH KT81S1l. 
IlpH COTpRCeHHM naTqHKa (MarHHTHOro cep,z:i;eqHHKa) B6JIH3H KaTylliKH 

Li B Hett co3,z:i;aeTrn 3.UC :meKTpoMarttHTHOM MHAYKU:HH H B03HHKaeT TOK H 

HarrpRJKem1e B HeCKOJihKO necRTKOB MKB. I1MIIYJibc ttarrp5IJKeHHR qepe3 

KoH,n;ettcarnp C 1 rrocTyrraeT tta Bxon HHBepTHpyroru:ero ycHJIMTeJIR, a c ero 

BbIXO,n;a - Ha BXO,IJ; KOMrrapaTopa. 

KoMrrettcau:noHHbre u:erroqKH, cocToRru:He M3 sJieMeHTOB VD 1, RS, R6 n 

VD4, R12, ttacTpoeHbI TaKHM o6pa30M, qro ,n;aJKe CTOJib MMHMMaJihHoro 

CMrHaJia, BHOcaru:ero ,IJ;MC6aJiaHC HarrpaJKeHMR Ha BXO,n;ax MMKpocxeMbI, 

oKa3bmaeTrn nocTaToqHo ,n;JIR cpa6aTbmattMR BttyTpeHtteM: cxeMhI cpaBtte­

ttMa ttarrpRJKettnM: M rroRBJieHMR Ha Bhrxone KOMrraparnpa BbICOKOfO 

ypoBHR. HarrpRJKettne BhICOKOfO ypoBHR Ha Bbmone 7 DA1 BKJiroqaeT 

CBeTo,n;Mon HL1, cMrttaJIM3Mpyroru:MM o B03,n;ettcTBMM Ha ,n;aTqnK, M qepe3 or­

pattMqnTeJibHbIM pe3MCTOp RS, ,n;Mon VD3 M orpattMqnTeJihHbIM pe3MCTOp 

R9 rIOcTynaeT tta 6a3y Tpatt3ncrnpa VT1. B MOMeHT rroaBJieHMR ttarrpRJKe­

HMR Ha Bhmone 7 MHKpocxeMbI DA1 3apRJKaeTCR OKCMAHhIM Kott.z:i;ettcarnp 

C4. Ott BKJiroqeH B cxeMy ,n;JIR Toro, qyo601 o6ecrreqnTh nJiaBHYIO 3a,z:i;epJKKY 

BhIKJIJOqeHMR y3Jia (tta 2 ... 3 c), nttaqe BKJIJOqettne ttarpy3KM 6y,n;eT ttarroMM­

HaTh npe6e3r KOHTaKTOB, M HOCMTb xaOTMqHbIM xapaKTep. OJiaronapR HaJIM­

qnro KOH,n;ettcarnpa C4 TpaH3MCTOp VT1, OTKpbIBIDMCh oT MMIIYJibca tta­

rrpaJKeHMR, 3aKpOeTC5I TOJibKO qepe3 2 ... 3 c IIOCJie OKOHqaHMR yrrpaBJIRIOIUe­

ro MMIIYJibCa. EcJIM eMKOCTb naHHOro KOH.n;ettcarnpa yBeJIMqMTb no 

50 MK<l>, 3a.n;epJKKa BbIKJIJOqeHMR Y3Jia MOJKeT COCTaBMTb e.n;HHMU:bI MMHyT, 

qTQ OKaJKeTCR IIOJie3HbIM rrpH orrpe,n;eJieHHbIX 3a,z:i;aqax, CTORIUHX rrepen pa­

,IJ;MOJII06HTeJieM-KOHCTPYKTOpOM. HarrpwMep, TaKaa 3a,z:i;epJKKa 6y,n;eT yMec­

THa, eCJIM peJie, BKJIIOqeHHOe BMeCTO pe3HCTopa R10, B CBOIO oqepe,n;b 6y,neT 

BKJiroqaTb oxpattttyro cnpetty. 

IlocTyrrnBrnee Ha 6a3y TpaH3HCTOpa VT1 ttarrpmKettne BbICOKOfO 

ypoBH5I OTKphrnaeT ero, lI M3MeHReT COCTORHHe BblXO,IJ;a y3Jia: MeJKny IIOJIO­

JKMTeJibHbIM BbIBO,IJ;OM HCTOqHHKa IIMTaHHR lI KOHTaKTOM v Bb!X Terrepb 

rrpncyTCTByeT ttarrpaJKettwe MCTQqHMKa IIMTaHH5I, a MeJK.n;y o6ru:nM rrpoBO­

,IJ;OM lI TOqKOM v Bb!X COOTBeTCTBeHHO HaIIpRJKeHIIe paBHO HYJIIO. 

I) Jl.;IH ttCKJUoqeHIDI B03MOlKHOCTH rrpo6oH TpaH3HCTopa VTl rrp11 BbIKJ110qett1111, 

rrapaJJJICJibHO o6MOTKe peJie CJie.UyeT YCTaHOBHTb .UeMmtmpylOIIJ;HM .UHO.U Ha COOTBeTCTBYIOIIJ;HM 

TOK KaTO.UOM K +Yn- (IJpUM. HGylf. peiJ.) 
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Hana>KMaaHMe 

B HaJia)KttBamm yJeJI He Hy)K,l(aeTCH. BbmpHMHTeJibHbIH .ntto.n: VD2 H 
orpaHHqHTeJibHbIH pe3HCTOp R7 3arn;mua10T MHKpocxeMy OT nepettanpH­
)KeHHH HcTOqHHKa IlliTaHJfH Jf CJiyqaifHoro o6paTHOro BKJIIO'IeHHH v Ill1T· 

0KCM.lJ:Hbr:ti KOH,lleHcarnp C3 CrJia)KHBaeT nyJibcaunH ttanpH)KeHMH. Ilpn 
3aBe,llOMO HcnpaBHOM M crn6MJIM3MpOBaHHOM ncrnqmme IlMTaHH}!, a TaK)Ke 
nptt nHTaHHH .n:aHHOro ::meKTpOHHoro YJJia OT 6aTapeii (aKKYMYJIHTOpoB) 
::meMeHTbI C3, R7, VD2 MO)KHO H3 cxeMbI HCKJIIOqMTb, rnK KaK ycTpoikTBo 
pa6orncnoco6Ho B .nnana3oHe Hanp}!)Kemrn nnrnmu1 +7 ... +i6 B. ToK no­
Tpe6neHH}! B peiKHMe IIOKO}! He npenbIUiaeT 5 MA. 0.nHaKO npM MCUOJib30-
BaHMM yCTpOHCTBa B aBTQM06HJie H B coqernmnr c uecTa6MJIM3MpoBaHHbI­
MH MCTOqHHKaMR mnaHMff .naHHhle 3JieMeHTbl BbIIIOJIHSUOT 3arn;V1THYIO pOJib 
M IT03BOJI}JIOT npHMCHHTb ycTpOHCTBO KaK 3JieMeHT oxpaHbI - .n:arqHK co­
Tp}!cemrn (y.n:apa). 

3JieMeHTbJ ycTpOHCTBa KOMITaKTHO MOHTHpyIOTC.R B ITJiaCTMaCCOBOM 
Kopnyce M )KeCTKO npHKpenJiffIOTCH K KOHTpOJIHpyeMOH IIOBepXHOCTH. 
B 3TOM noMO)KeT MoMeHTaJibHbIH KJie:H HJIH JIHITKCUI JJeHrn. 

Bo3MO)KHOCTH ncnoJib30Bamrn peKOMett.nyeMoro ,naTqHKa npaKTHqecKH 
He orpattnqeHbI. OH MOiKeT HBJIHTbCH npoToTnnoM .n:aTqHKa y.napa B asTo­
Mo6ttJJ}!X, . pa60TaTb B COCTaBe oxpaHJIOH CHrHaJIM3aumr - TOr,lla KOpnyc 
.naTqMKa 3aKpeITJI}JJOT Ha KOC.SIKe (.nsepHOM Kopo6Ke) HJIM ABepH oxpaH.SieMO­
ro rroMern;eHM.SI n B .npymx aHa.n:omqHbIX CJJyqa.Six, Kor.na Tpe6yeTc.SI npoc­
TOH, qyscTBttTeJibHbIH M Ha}le)KHhIH y3eJJ KOHTpOJI.SI coTpaceHnii: M y.napos. 

0AeTanRX 

Ka)Kyrn;a.SICH cJIO)J{HOCTb B H3fOTOBJiemm .l{aTqHKa H KaTyUIKH Li He 60-
Jiee qeM MHcp. IlpaKTHKa HCJibITaHRH ycTpOMCTBa I10Ka3aJia, qTO ,naJKe npM 
Y.llaJieHHH Marmua OT KapKaca Li Ha paccrnamm .llO 5 MM, )layqnK yBepeH­
HO cpa6aTbIBaeT OT COTp.Sicemrn H ero Kaqamrn B6Jll{3H Ka'fYIIIKH. 3TO .no­
CTHraeTC.SI BbICOKOH 1IYBCTBHTeJihHOCThIO KOMnapaTopa Ha MHKpocxeMe 
LM358N. KpoMe YKa3aHHOH MHKpocxeMbI MO)KHO npnMeHHTb ee aHaJIOrM 
LM358, C358C, HAi 7358. MoryT 6bITh HCIIOJJb30BaHbI H oTe'IeCTBCHHbie 
MMKpocxeMbI THITOB K140iY,lI,SA, K140iY,lI,SB, KS44Y)l8A, KS44Y)l86, 
KP1040Y)l1A, K<I>1053Y,lI,2(A). IlpM np11MeHeHHH MMKpocxeM 
K544Y,ll8A, KS44Y)I,86 1IYBCTBHTeJJbHOcTb yJJia HecKOJihKo IIOHM3MTC.SI n 
npH,neTCH H3MCHHTb IlOAKJIJO'IeHMe BbIBOAOB MHKpocxeMbI. 

TpaHJHcrnp VT1 - Jiro6oi1: M3 cepHH KT503 H aHaJIOfHqHbIH. BbmpH­
MI.J:TeJibHbIH .nno.n VD2 MO)KHO JaMeHHTb Ha K,lI,213, K,lI,105, )1,202 H aHano­
rH'IHbie no 3JJeKTpHqecKHM xapaKTepHCTHKaM c JIJ06bIM 6yKBCHHbIM HH-
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)leKcOM. OcTaJibHbie ll:HO)lbI nma K)l521, K)l522, )l311, )l220 c JIIo6blM 
6yKBeHHbIM HHJ.(eKCOM. 

IlepeMeHHbIH pe3HCTop R1 mrra Cil0-1, Cil3-30B, Cil3-12B HJIH 
IIO)lCTpoe'IHbIH, nma Cil5-28B, Cil3-1BE (o6a MHoroo6opoTHhie). fJiaB­
Hoe IIPH BbI6ope Tima 9THX pe3HCT0pOB, 'IT06bI OHH HMeJIH JIHHeHHYIO xa­
paKTepHCTHKY H3MeHemrn corrpoTHBJieHUSI. IlpH Heo6xo)lHMOCTH )lOCTH­
JKeHHH y3.110M MaKCHMaJibHOH n Hepery.11HpyeMoii 'IYBCTBHTeJibHOCTH )laH­
HbIH pe3HCTOp H3 CXeMbl rrpoCTo HCKJIIOt:IaIOT, a cpe,ll;HHH BblBO,ll;, 
IIOKa3aHHbIH Ha cxeMe, coe,ll;HHHIOT c BepXHHM (no cxeMe) BblBOJ.(OM Kazyru­
KH LL OrpaHH':IHTeJibHbIH pe3MCTop R7 THIIa MJIT-0,5. Bee ocTanhHbie 
IIOCTOHHHbie pe3HCTOpbl THIIa MJIT-0.25. 

0KcH)lHbie KoH)leHcaTopbI qmpMbI Hitano, ESP, Itx amworH HJIH oTe­
qecTBeHHbie THIIa K50-29, K50-35. 

l1H)lHKaTOpHbIH CBeTO)lHO.lI. THna L63SRC, Kl1Il)l14A, KMil)l-36, 
L 1503SRC-C, KMil)l41E1-M HJIH .npyrne aHaJIOrHt:IHhie c TOKOM .ll:O 10 MA. 

B CJIY1Iae 3aMeHbI pe3HCTopa R 10 Ha cJia6oTO'IHoe 9JieKTpoMarHHTHoe pe­
Jie1>, peKOMeHJ.(aUHH K Bh16opy rrOCJie,ll;Hero TaKHe: FRSiOC-03, 
TRU-12VDC-SB-SL, TTI TRD-9VDC-FB-CL, Relpol RM85-2011-35-1012, 
P3C-22 (11crroJ1HeHHe P<I>.4.523.023-01) HJIH aHaJIOfHt:IHOe. IlpH Bbt6ope peJie 
cne.zr.yeT YlJHTbIBaTb TOK H HarrpxJKeHHe KOMMyTaUHH. Bee yKaJattHbie 3ttecb TH­
IIbI peJie KOMMyTHpyIOT TOK .no 3 A rrpH HaIIpHJKemm .zr.o 250 B. 

1) IlpH OTCyrCTBJilJil llO)lXOMIUCro KYCO'lKa MarnHTa ero MOXHO JaMCHHTb iPeppHTOM roro 

xe paJMepa. IlpH 3TOM sepxHHH no cxeMe Bb!BO!l 'KarywKH Ll tiepe3 !lOllOJIHHTCJibHblil: 

pe3JilCTOp cneeyer llO)lKJllO'lHTb K llOJIOlKHTCJibHOH WHHe llJilT8HIDI MHKPOCXCMbI DAl, 'ITOObl 

o6ecne'IHTb nporeKaHHe B Heit TOKa llO)lM8rHJil'IHBaHID!. (llpUM. HOy'I. peiJ.) 
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5.8. AOPA60TKA KBAPTMPHOM 
CMrHAnM3AUMM 

IlpaKTHqecKH BO Bcex perHoHax Harnero oTeqecTBa cJiyJK6b1, ocymeCT­

BJI>IIOIIIMe oxpaHy KBapTHp c IIOMOIIIhIO CHrHaJIH3aIJHH, HCilOJib3YIOT O,UHH 

H Te JKe ycTpOHCTBa Ha rrpOT>IJKeHHH MHOrHX JieT. Jlmnh B nocJie,n:Hee BpeM.H 

B KpyrrHhIX ropo.n:ax oT,n:eJihI BHeBe,n:oMCTBeHHOH oxpaHhI HaqaJIH BBO.ZJ:HTh B 

:3KCIIJiyaTaIJHIO CHCTeMbl Ha OCHOBe pa,n:Horrepe,n:aqH CHrHaJia TpeBom. B 
rro,n;aBJI5IIOIIIeM 6oJihllIHHCTBe y X035IeB KBapnip ycTaHOBJieHhI CTapbie MO­

,n:eJIH 6JIOKOB THna «UeHTp~. «KoMeTa~ H .n:pyme, HCIIOJib3YIOIIIHe TeJie­

cpOHHyIO JIHHHIO HJIH ,UOIIOJIHHTeJihHYIO rrapy TeJiecpoHHhIX rrpoBO,UOB ,UJI>I 

rrepe,n;aqH CHfHaJia 0 HecaHKIIHOHHpOBaHHOM rrpoHHKHOBeHHH Ha IlYJibT 

oxpaHhI. 

Ho cTapbie cttcTeMhI M cero,n:H>I He yTpanrnH CBoe:H: Ha,n:eJKHOCTH. CHc­

TeMa B3aHMO,UeHCTBH51 6JioKa, yCTaHOBJieHHOro B KBapTMpe, c rryJihTOM 

oxpaHbl, HaXO.U>IIIIHMC>I 3a HeCKOJibKO KHJIOMeTpOB, rrpoCTa, HO BbIXO.ZJ:HT 3a 

paMKH ,n:aHHOH KHHfH H He 6y.n:eT 3,n:ecb paccMaTpHBaTbOI. 

06biqHbIM JIIOJVIM H pa,n:HOJIIOfoueJI5IM B :3TOH CB5I3H MOJKeT 6hITb HHTe­

pecHO cJie,n:yromee. KaJK,n:hr:H: H3 Hae 03a6oqen coxpaHeHHeM H rrpHyMHOJKe­

mreM CBoero ,UOMaIIrnero CKap6a, H CKOJibKO 6hI HM CTOHJIO HMymecTBO 

KOHKpeTHOro HH,UMBH,n:yyMa, BCeM, HaBepnoe, )KaJib 6bIJIO 6hI c HMM rrpOCTO 

TaK pacCTaThC>I. He OTKpo10 AMepHKH, ecJIH narroMHIO, qTo o,n:HMM H3 BaJK­

HettrnHx acrreKTOB coxpaHHOCTII CBOero IIMymecTBa OT KpaJKH 5IBJI5leTC51 

rrpocpIIJiaKTIIKa. Jlyqrne He .n:orrycKaTb KpaJKH, qeM IIOTOM ,UJIHTeJibHOe Bpe­

M>I .n:o6ttBaTbC51 crrpaBe,UJIIIBOfO HaKa3aHII51 rrpecTyIIHIIKY M IIhITaTbC}l B03-

BpaTHTb CBOM BernII. IloaTOMY BOIIpoc oxpaHhI KBapTHp, IIJIII, CKaJKeM Toq­

Hee, OTrryrMBaHII>I IIOTeHQIIaJihHbIX KpIIMHHaJibHhIX aJieMeHTOB He rrpa3,n:­

HbIH, a BeCbMa aKTYaJibHhIH. 

IlpM 3aKJIJOqeHHII .n:oroBopa oxpaHbI BJia,n:eJieII HMymecrna rrpHo6peTa­

eT B JIIIqnoe IIOJib30BaHIIe aJieKTpOHHbIH 6JIOK, KOTOpbIH TeXHIIKOM 6y.n:eT 

IIO,UKJIIOqeH K rryJihTY QeHTpaJIII30BaHHOH oxpaHhl (IIUO). IlpII rrepexo.n:e 

Ha .n:pyrMe, COBpeMeHHbie CIICTeMbI oxpaHbI (KaK 6bIJIO OTMeqeHO BbIIIIe -

no pa,n:MOKaHaJiy) rrepe3aKmoqaeTC51 .n:oroBop, a aJieKTpOHHhIH 6JIOK OCTaeT-
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c5I B KBapn1pe. Bee, KaK II rrpeJK.ne, TOJibKO OH o6ecrn'-IeH II He!J:BII)KHM. Ta 

)Ke cIITYaUII5I npoIIcXOIJ:IIT B cJiyqae pa3pbrna ,[(OroBopa c BHeBe,[(OMCTBeH -

HOH oxpaHoli no mo6oH: IIHIIUIIaTIIBe - npeKpamaeTC5I o6cJiy)KIIBaHIIe a6o­

HeHTa, HO 6JIOK BCe paBHO OCTaeTC5I. ::ho Barna co6CTBeHHOCTb, nOCKOJibKY 

npuo6peTeHa 3a co6crneHHbie KpOBHhie c6epe:>KeHH5l. 

nJIOK c coo6meHIIeM no pa!J:IIOKaHaJiy He HaXO!J:IITrn Ha BIIIJ:y. A BOT 

KBapTIIpHhIH 6JIOK ClICTeMhI «KoMeTa~, HaII60Jiee rrorryJI5IpHOH II Macco­

BhIM, yCTaHOBJieH, KaK npaBIIJIO, cpa3y npH BXO,[(e B KBapTIIpy. IlpecTyrr­

HHK-IJ:IIJieTaHT, YBIIIJ:eB 6JIOK oxpaHhI, IIJIH cpa3y nOKHHeT onacHOe MeCTo, 

IIJill ycKopIIT CBOll 1J:eMCTBH5I, B35IB TOJihKO TO, 'ITO MO)KHO 6bICTpo B35ITh. 

3TOT TIIIl npecTynHIIKa Ha3brnaeTC5I «MIIHIITMeH~ - qenoBeK MHHYThI. 113-

BeCTHO, 'ITO BHeBe!J:OMCTBeHHa5I oxpaHa IJ:OJI:>KHa npII6brnaTb no CHrHany 

TpeBom B Te'-Ierrne 3 MIIHyT. KaK npaBIIJio, TaK H 6brnaeT. 

A 6onee onhITHhIM II IIHTeJIJieKTyaJihHo pa3BHTbIM npeCTyrrnHK YIJ:OCTo­

BepIITrn, 'ITO KBapTIIpHbIM 6JIOK IJ:eHCTBHTeJibHO no,[(KJIIO'-IeH K o6cJiy)KHBa­

HIIIO. I1 eCJill oKa)KeTC5I, 'ITO Ha CTeHe 3aKpenJieH «MYJI5l)K~, OH o65l3aTeJihHO 

IJ:O,[(enaeT cBoe qepHoe ,[(eJio. 

KaKOB )Ke BhIXOIJ:? 

MaKcHMaJibHO rrpII6JIH3IITh BIIC5IIUHH 6e3 1J:ena KBapTIIpHbIM 6noK 

oxpaHbI K ero ,[(eMCTBYIOIUeMy co6paTy. J].anee IIOMIJ:YT o6b5ICHeHirn:, KOTO­

phre 6e3 Tpy!J:a IIOHMYT Te, KTO CTaJIKHBaJIC5I c BHeBe!J:OMCTBeHHOM oxpaHOM, 

II HMeeT ,[(OMa 6JioK THrra «KoMeTa~ 11JI11 «UeHTp~. Hy)KHO 1J:o611Thrn Toro, 

'-IT06hr CBeT0,[(110,[( «OxpaHa~ MlffaJI B aKTl1BHOM pe)Kl1Me 11 6bIJI norarneH 

rrpn rrepexo,[(e B pe)KHM tta6opa HH,[(HBHIJ:yaJibHOro KOIJ:a. J].JI5I IJ:HJieTaHTOB 

MO)KHO 6bIJIO 6bI IlOHTH npOCTbIM nyTeM - BbIHYTh Bee ;:JJieKTpOHHhie BHyT­

peHHOCTH (cxeMa rroKa3aHa Ha PHc. 5.20), a B3aMeH ycTaHOBl1Th npocTeHb­

KHH MYJibTl1B116paTop, Harpy)KeHHbIH Ha IIITaTHhIH cBeTO,[(IIOL\. 

Ilo,n;BeJI nHTaHHe, BKJIIO'-IIIJI TyM6Jiep B pe)KHM «OXpaHa~ - CBeTOIJ:llOIJ: 

Ml1raeT, BbIKJIIO'-Il1JI TyM6Jiep - CBeT0,[(110,[( norac. 0,[(HaKO He BCe TaK npoc­

TO. J].JI5I Toro '-IT06bI BCilbIIIIKII 6bIJil1 nOXO)KII Ha npaB,[(On0,[(06Hbie (peaJib­

HO CBeTOBbie IIMilYJibCbI 11MeIOT KOpOTKllH BCilJieCK II OTHOCHTeJihHO 60Jib­

myro CKBa)KHOCTb ), np11,[(eTC5I co6paTb cneUIIaJihHYIO cxeMy; KpOMe Toro, 

CBeTO/:l:lIO,[( IJ:OJI)KeH racHyTh He TOJihKO npII BbIKJIIO'-IeHHII TyM6Jiepa B nono­

)KeHHe «0TKJI.~, HO II np11 pa3phrne IIIJieitcpa oxpaHbI (Kor,[(a O,[(Ha HJIH o6e 

BXO,[(HhIX KBapTIIpHbIX ,[(Bepeit OTKpbITbI), a TaK)Ke B TOM cJiyqae, KOr1J:a Ha-

6paH rrpaBHJihHhIH llH,[(HBH,[(YaJihHbIH KO,[(. 3Tl1 oco6eHHOCTH 3aCTaBIIJIH 

MeH5I nottTH 1J:pyrHM nyTeM. Brn mTaTHa5I vJieKTpOHHKa ocTaeTC5I Ha MeCTe. 

A ,[(OnOJIHIITeJibHO B TOM )Ke Kopnyce MacKIIpyeTrn y3eJI ( co6paHHbIH Ha­

BeCHbIM HJIH m6pIIL\HhIM MOHTa)KOM), noKa3aHHhIH Ha PHC. 5.21. IlIITaHIIe 
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Puc. 5.20. 3JieKTpH'feCKa$1 cxeMa KBapTHpHOM CHIBaJIH3a{lHH THJJa «KoMeTa>.> 

)lOIIOJIHHTeJibHOfO Y3Jia MOJKeT 6bITb JII06bIM (TOK IIOTpe6JieHH.H B aKTHB­

HOM peJKHMe COCTaBJI.HeT 45 ... 50 MA), a MOJKeT 6b1Tb, 6eCTpaHcq>0pMaTOp­

HhlM, KaK Ha PHC. 5.21. 
3TOT HCTO'fHHK IlHTaHH.H xopoIIIO ce6.H 3apeKOMeH.l(OBaJI rrpM IIHTaHMH 

::meKTpOHHhIX KOHCTPYKQHH c TOKOM rrOTpe6JieHH.H .l(o 70 MA. Ott rrpoIIIeJI 
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Puc. 5.21. 3JieKTPH'feCKM cxeMa ,l(OJJOJIHHTeJibHOro ycTpoii:CTBa 

K 6JioKy CHIBaJIH3a{lHH 
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MCIIbITamrn: M CTa6MJibHO pa6oTaeT ro)laMM B pe)KMMe IIMTaHmI 24 qaca B 
cyTKM. IlpM MCIIOJib30BaHMM .llpyroro MCTQqHMKa IIMTamrn:, ero HY)KHO 
IIO)lKJIIOqifTb K TQqKe A (PHc. 5.21), a qacTb cxeMbI, KOTOpaJI OKa3aJiaCb 
Jieaee arnil:. rnqKM, MCKJIIOqHTb. Ha rrorrymrpHoil: MMKpocxeMe DA1 co6-
paH reHeparnp, pa60Ta10rn:nil: a aBTOKoJie6aTeJibHOM pe)KMMe. Ha BbIXO)le 
Tail:Mepa KP1006BH1 cpopMnpy10TcH rrpHMoyroJihHhie HMIIYJibCbI c qacTo­
TOH 0.4 ... 0.5 fu: a cpopMe MeaH)lpa. IloJIO)KHTeJihHbIH rrpoao.u HCToqHMKa 
mnamrn coe)lHHHeTCH c TQqKoM Jl2 KBapTMpHoro 6JioKa CHrHaJIH3aU:HM. 
BbIXO.ll MHKpocxeMhI DA1 coe)lHHHeTCH c rnqKoil: Jl1. OxpaHHaJI cttcTeMa 
~KoMeTai> 6y.lleT pearnpoaaTb no oTpHU:aTeJibHOMY rreperra)ly HMIIYJibCOB 
B TOqKe Jli. qeM 6oJibllie aMIIJIHTY.lla MMIIYJibCOB B TOqKe Jl1 OTHOCHTeJib­
HO Jl2, TeM Jiyqllie. y CTpOHCTBO acpcpeKTMBHO pa60TaeT rrpM aMIIJIMTY.lle 
11 B M BhIIlle. 

0AeTanRX 

Pe3Hcrnp o6paTHoil: CBH3M R3 o6ecrreqnaaeT aBTOKOJie6aTeJibHbIH pe­
)KMM reHeparnpa. Ilo)lKJIIOqaTb K BbIBO.llY 5 KOH,UeHcaTOp (KaK 3TO rrpMHHTO 
a KJiacc11qecK11x cxeMax) He o6H3aTeJibHO. qacToTa BbIXO.llHhIX HMIIYJibcoa 
3aBMCHT OT 3HaqeHMH aJieMeHTOB R3C4 11 HarrpH)KeHMH rrnTaHHH cxeMbI. 
Ilpn IIO)laqe IIHTaHMH Ha cxeMy rrpHCTaBKM 3apH)KaeTCH BpeMH3a)laIOil{MH 
KOH.lleHcarnp C4. B 3TOT MOMeHT apeMeHH Ha BbIXO.lle Tail:Mepa BbICO­
KHi1: ypoaeHb HarrpH)KeHMH. Kor.Ila HarrpH)KeHne Ha KOH)leHcarnpe .llOCTMr­
HeT rroporoaoro ypoBHH rrepeKJIIOqeHHH BHyTpeHHero KOMrrapaTopa MH­
KpocxeMbI DA 1, Ha BbIXO)le Tail:Mepa pe3KO cMeHMTCH cocTOHHHe - Terrepb 
Ha BbIBO.lle 3 HH3KHi1: ypoaeHb HarrpH)KeHMH. 

KoH)leHcarnp C4 pa3pH)KaeTCH qepe3 pe3HCTOp R3 11 TaK HaqnHaeTcH 
HOBbIH U:MKJI. BpeMH3a)laIOIUHH KOH)leHcarnp C4 Hy)KeH o6H3aTeJibHO c Ma­
JibIM TOKOM yTeqKif M xopollIMMM rrapaMeTpaMH TepMOCTa6HJibHOCTH. 
B cxeMe am TaHTaJIOBbIH KOH)leHcarnp K53-18. Bo3MO)KHa 3aMeHa Ha 
K53-1A, KS3-4 11 aHaJiornqHbie c TOKOM yTeqKM 2 ... 10 MKA. 

)lHO.llbI K)l105E MO)KHO 3aMeHMTb Ha K)l103, K)l105, c JII06bIM 6yK­
BeHHhIM MH)leKcoM, K)l202B. .. K)l202)l, )l226E ... )l226)1(. 

KoH,UeHcaTOpbI Ci, C2 - Tnrra MEM, MEfO, K73-17 Ha pa6oqee Ha-
rrpH)KeHMe He HM)Ke 160 B. C3 - Tttrra KS0-20. 

CTa6HJIMTpOHbI VD3, VD4 )l814f ... )l814)l, )l815E ... )l815)1(. 
Bee rrocTOHHHhie pe3HCTopbr THrra MJIT. 
Y3eJI He Tpe6yeT HacTpoil:KH 11 cTa6MJibHO pa6oTaeT a KpyrnocyrnqHoM 

peJKMMe. 
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illTaTHa5I cxeMa BocnpHHHMaeT HMnyJihCbI B TO'IKax JI1 H JI2, KaK ne­

pHO)],H'IeCKHH onpoc IlUQ H no BCeM napaMeTpaM pearnpyeT 

COOTBeTCTBeHHO TaK, KaK 3TO ll 6hIJIO 6hr B cJiy'Iae peaJibHOro no,n:KJIIO'Ie­

HH.H K oxpaHe. 

lll3MeHeHMSI B WTaTHOM cxeMe KBapn1pHoro 6noKa 

KoHTaKThI «mJie:H¢~ 3aMbIKaIOTCH nepeMhI'IKOH. CTa6nJIHTpOH VD5 
(Puc. 5.20) y,n:amieTCH. OH Heo6xo,n:nM B mTarno:H KOHCTPYKIIHH, TaK KaK 

no npOBO)],aM OT nuo npnXO)],llT nepeMeHHOe Hanp5DKemie 6onee 30 B 11 

cTa6nnnTpoH 3amnmaeT csern.nno,n: HL1, pa60Ta10mHiI B llMIIYJihCHoM pe­

JKHMe. illTaTHbJe rrepeMbI'IKll Ha KOHTPOJibHhIX TO'IKax, coe,n:HH.HIOII}He 

KT1, KT2 n KT4 (noKa3aHHhre nyHKTupoM) coxpamIIOTC.H. IlepeKJIIO'IaTe­
JIH S 1 n S2 pacnoJioJKeHhI p.H,n:oM 11 rrpe,n:CTaBJI.HIOT co6oi1: ,n:Ba )],HCKa, Ha 

KOTOpbIX HafoipaeTC.H )],BYX3Ha'l.HhIH KO)],. IlepeKJIIO'l.aTeJib s 1 «OTBe'Iaen 

3a ,n:eC.HTKll, S2 - 3a e,n:11HllI!hI. Jl11'IHbIM Ko,n: MOJKHO rreperrporpaMMHpo­

BaTh caMOCTO.HTeJibHO, coe)],HHllB nepeMhl'IKaMll COOTBeTCTBYIOUille KOH­

TaKTbI. Harrp11Mep, ecJIH HyJKeH KO)], 27, TO nepeMbI'IKa )],OJIJKHa coe,n:nH.HTh 

KOHTaKT 2 nepeKJIIO'IaTeJI.H Si u KOHTaKT 7 nepeKJIIO'IaTeJrn S2. Tor,n:a rrp11 

Ha6ope «IIpaBHJihHOro~ KO)],a, CBeTO,U:llO,U: rrepeCTaeT BCIIbIXHBaTb, KaK 11 

,U:OJIJKHO 6hITb. 

/l.aHHbte peKoMeHdaupu npedocmaeJteHbt e 1muze c nadeJKdoii u yeepen­
nocmb10, ttmo cpedu ttumameJtbCKoii aydumopuu nem Hedo6pocoeecmHbtx 
Jt10deu. 



5.9. PEMOHT 
Cl>OTOAnnAPATOB-«MblnbHMU.» 

IlpaKUI'IeeKH B Ka)K,ll;OH eeMhe een rropTaTHBHhIH ¢oToarrrrapaT, 3Ke­

IIOHHPYIOill.HH H3o6pa)KettHe Ha ¢0To'IyaeTBHTeJihtty10 nnettKy. HecMoTp)l: 

Ha Ka'.iKyru.eern 3acHJihe umppOBhIX ¢oToarmapaToB H KaMep, KJiaecH'Ie­

CKHH erroeo6 ¢oTorpaqrnpoBaHH.H oeTaeTe.H aeehMa rrorryJI.HpHhIM y Haeene­

HH.H. KoropTa rrneHO'IHhrx ¢oTOarrrrapaToB pa3Hoo6pa3Ra - OT eaMhrx rrpo­

eThIX «MbIJibHHU», me He rrpe,n:yCMOTpeHO HHKaKHX peryJIHpOBOK (Il03TOMY 

HeIIOCB.Hill.eHHhIM rrpo,n:aBUbI roaop.HT, 'ITO «Bee perynHpOBKH aBTOMaTH'Iee­

KHe»·) .n:o ¢oToarrrrapaTOB cpe,n:Hero KJiacca e B03MO.IKHOeT.HMH OIITH'IeeKHX 

pery1mpoBoK B nmpOKHX rrpe,n:enax. Kotte'IHO, 3TO ,n:aJieKo He rrpo¢eeeHo­

HaJihHhre KaMephI, HO Bee )Ke OHH, KaK rrpaBHJIO, II03BOJI5IIOT H3MeH.HTb aBTO­

MaTH'IeeKHH pe'.iKHM yCTaHOBKH Bbl):~ep:>KKH H ,n:HacpparMhI Ha «py'IHOH», 

HMeIOT cpyHKUHIO aBTOMaTH'IeeKOH rro.n:eaeTKH rrpoTHB ::icpcpeKTa «KpaeHhIX 

rna3», cepBHeHhie cpyHKUHH .UJI.H cpoTOBeIIhIIIIKH H HH,ll;HKaUHH eoeTO.HHH.H 

cpOToarrrrapaTa, aBTOMaTH'IeeKyIO rrepeMOTKY IIJieHKH, cpyHKUHH yeTaHOBKH 

Ha BbI6paHHhIH Ka,n:p (JJ.JI.H KOMIIJieKCHOH C'beMKH HeeKOJihKHX CIO./KeTOB B 

o,n:HOM Ka,n:pe), py'IHOH H aBTOMaTH'IeeKHH 8-KpaTHhIH Zoom H MHOro .n:py­

nix IIOJie3HbIX cpyHKUHH. 513bIK He IIOBepHeTe.H Ha3BaTb rro,n:o6HbIH cpoToarr­

rrapaT «MhIJihHHUeH», XOT.H ITO BHeIIIHeMy BHJJ:Y OH ee H HaIIOMHHaeT 

(PHc. 5.22). 
l1MeHH0 0 TaKOM ¢OToarrrrapaTe 51 Be;:i:y pe'Ih, rrpe;:i:Bap.H.H eTaThIO eTOJih 

rrpoCTpaHHhIM BCTynneHHeM. y MHOrHX JIIO,UeH cpOToarrrrapaThI TaKoro 

KJiaCea, KaK Samsung Fino-800 H aHaJIOrH'IHhre JieJKaT 6e3 .n:ena HJIH rroTO­

My, 'ITO OHH yerrenrno 3aMeHeHhI nopTaTHBHhIMH UHcppOBhIMH KaMepaMH ( e 

xopOIIIHM pa3peIIIeHHeM H HHhIMH OIITH'!eeKHMH rrapaMeTpaMH, HHa'Ie pae­

eMaTpHBaeMhIH Samsung rrorrpoeTy BhmrpaeT B KOHKypeHUHH e UHcppoBH­

KOM-«MhIJihHHUeH» e pa3peIIIeHHeM Mettee 3 MerammeeJieli:) HJIH H3-3a He­

nerrpaBHOeTeH. KaK MHe y;:i:anoeh rrpoaepHTh Ha rrpaKTHKe, rrnetto'IHhIH 

Samsung rro3BOJI.HeT rronyqaTh tteraTHBhI BhreoKoro Ka'IeeTBa, erroeo6tthre 

KOHKypnpoBaTb co CHHMKaMH c uncppoBOH KaMepbI Olimpus c-730, KOTO­

pa.H cMeHHJia rrneHO'IHhIH Samsung B Moeli: eeMhe. 
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Puc. 5.22. <DoTOanrrapaT Samsung Fino-800 

EcJIM He 6ttTh TaKOH cpoTOannapaT o 3eMJIIO M He ncnoJih30BaTh ,n:JI.H 

IlOJJ:BOJJ:HOH C'beMKII, OH npeTeH.n:yeT Ha BbICOKOe MeCTO no IIIKaJie Ha,n:eJK­

HOCTII cpe.n:II aHaJiornqHhIX. Ho Bee JKe n y Hero ecTh He,n:oCTaTKII, npo.HBJI.H-

10ru:nern co BpeMeHeM. 

He.n:ocTaTKOM, KOTOphIH y,n:aJIOCh BhrnBttTh 3a 2 ... 3 ro.n:a aKTHBHOM 3Kc­

nJiyaTaUHH, .HBJI.HeTc.H He11em1we cpa6amblBaHue pe:JICUMa npu6Jlu:J1Ce­
Hwi-yaMeHwt o6MKma 3KcnoHupoBaHwi npu py11Hou pezyllupoBKe 3Kcno3u­
lJiUU. 

Bb16pachrnaTh Samsung Fino-800 JKaJIKo, .n:oporo npo,n:aTh B CB.H3ll c 

KOHKypeHuneH: «uncppoBMKOB~ HeBo3MOJKHO. OcTaeTca o.n:Ho - BJJ:OXHYTh B 

Hero HOBYIO JKII3Hh. 

,llm:1 .n:narttOCTMKll HettcnpaBHOCTM cpoToannapaT IlOTpe6oBaJIOCb pa30-

6paTb, CH.HB 3aJJ:HIOIO KpbIIIIKY c IlOMOID:hIO OTBepTbIBaHll.H qeTbipex BllHTOB 

2 MM. 0Ka3aJIOCh, qTQ KOHTaKThl, Ha KOTOphie B03,n:e:H:crnyeT npOBOJJ:.HID:llM 

TOK CJIOH COBMeru:eHHOM m6KoM npope3MHeHHOM KHOilKll, OKMCJillJlllCh, qTo 

Btt3yaJihHO xapaKTepII30BaJIOCh 3eJieHoBaThIM HaJieTOM. BHeIIIHHM BHJJ: 

KOHTaKTOB npII CH>ITOM KphIIIIKe cpoToannapaTa noKa3aH Ha PHc. 5.23. 
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Puc. 5.23. Bttll Ha OKllCJittBnrnec.H KOHTaKThl MexaHtt3Ma Zooma 

y CTpaHeHHe .uaHHOH HeHcnpaBHOCTH npOH3BO,l{HTCH no KJiaCcHqecKOH 

cxeMe - KOHTaKThl 3aqmuaroTCH CTHpaTeJihHOH pe3HHKOH, KOTopyro MOJK­

HO nptto6peCTH B JII060M Mara3HHe KaHUTOBapoB MJIH B3HTh ~HanpoKaTi> y 

ChlHHIIIKH. IlocJie TOfO KaK KOHTaKThl 3a6JieCTHT Ha COJIHUe, ¢oToannapaT 

MOJKHO co6HpaTh. BcJie.ncrntte HecJIOJKHo:iI peaHHMaUHH aTOT ¢oToannapaT 

6y.ueT eiue ,l{OJifO CJIYJKHTh H pal{OBaTh KaqecrneHHhIMM ¢ornrpa¢HHMH. 

Ilo aHaJIOfHH MO/KHO BOCCTaHOBHTh H peaHMMHpOBaTh ~K IlOJIHOI.J;eH­

HOH JKH3HH~ H .upyrtte aHaJiorwrnhie nopraTHBHhie ¢ornannapaThI. 
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CMrHAn"13AU."1"1 

IIInpoKo pacnpocTpaHeHHoe yCTpoH:crno 3ByKoBoH: cnrna.rrn3aunn, 

BHeIIIHHM BH.ZJ: KOTOporo IlOKa3aH Ha PHc. 5.24, o6Jia.n:aeT IlOHCTHHe OTJIH'I­

HbIMH B03MO)KHOCT5IMH rrpH Ma.JIOM CTOHMOCTH H KOMIIaKTHOM pa3Mepe. 

Ih!TaHHe Y3Jia ocyrn,ecrnJI5leTrn OT .ZJ:Byx 3JieMeHTOB AA ( o6rn,ee Hanp5!­

)KeHne 3 B). KoHCTPYKUH5! cocTOHT H3 .n:Byx qaCTeH: (xoporno BH.ZJ:HO Ha 

cpOTo) - B O.ZJ:HOM pa3Mern,eH IlOCT05IHHbIM MafHHT, B .n:pyroH: npneMHbIM 

Puc. 5.24. ©OTo ycTpoii:crna crrrnamrna111rn co 3ByKOBhIM ,a;aBJiettneM 95 ,a;E 
(no rracrropTHhIM ,a;aHHhIM) 

270 ---



---------- 5.10. Aopa6oTKa nopTaTlllBHOM c111rHan1113a'-'"""" 

y3eJI c reHeparnpoM 3BYKOBOH qacTOThI (3q), H ,a:aT'IHKOM-repKOHOM c 

HOpMaJihHO 3aMKHYThIMI1 KOHTaKTaMH. 13Jiaro,a:ap.H aBTOHOMHOCTH III1TaHI1.H 

ycTpOHCTBO paCIIOJiaraIOT Ha ,>J;BepHbIX IIpOeMax H IIO,>J;BH)KHbIX ,>J;Bep.HX TaK, 

'IT06bI IIpH 3aKpbITOH ,>J;BepH IIOCTO.HHHhIH MarHHT HaXO,'J;HJIC.H p.H,nOM c IIpH­

eMHhIM Y3JIOM ( KOHTaKThI rep KO Ha 6hIJIH pa30MKHYThI ), a IIPH OTKphIBaHHH 

,nBepH KOHTaKThI repKOHa 3aMhIKaJII1Ch, IIO,>J;aBa.H yIIpaBJI.HIOII(HH CHrHaJI Ha 

reHeparnp 3q_ 

Puc. 5.26. BHyTpeHHOCTH 6e;rnro .HIIIHKa 

EcJIH oTKphITh KopIIyc IIpI1eMHoro yCTpo1icrna, To OKa3hrnaeTc.H, 'ITO 

BHYTPH Haxo,nHTC.H IIJiaTa c 3aJII1To1i repMeTHKOM MI1KpocxeMo1i reHeparn­

pa (KOTOpbIH, IIpH )KeJiaHHH co6I1paeTC.H c HCIIOJih30BaHI1eM 2 ... 3 JIOrH'Ie­

CKHX 3JieMeHTOB MI1KpocxeM cepI1I1 K561) - CM. PHc. 5.25. 
IlpHHU:HIIHaJihHa.H cxeMa, CKOIII1pOBaHHa.H c 3TOro Y3Jia, IIOKa3aHa Ha 

PHc. 5.26. 
I1HTepecHO, KaK IIOJiyqaeTC.H TaKOH MOII(HhIH 3BYK rrpH OTHOCHTeJibHO 

cJia6oM III1TaHI1I1? )leJio B HeCKOJihKHX MOMeHTax: Ha TpaH3I1crnpe VT1 
co6paH YCHJIHTeJib TOKa, 6Jiaro.nap.H KOTOpOMY Ha rrepBH'IHYIO o6MOTKY co-
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rnacy10ruero TpaHccpopMaTOpa rrocTyrraIOT yc1rneHHhie rrp.HMoyroJihHhie 

MMIIYJihChI (OT reHeparnpa GN). Ilpn aKTMBal(MM cMrttaJIM3al(MM Ha 6a3e 

TpaH3ttcrnpa VT1 (Bhixo,n: reHeparnpa GN) rrpttcyTcrnyIOT ttMIIYJibChI aMn­

JIHTy,n:oii: 2.5 B, Ha KOJIJieKTOpe VT1 aMilJIMTy,n:a cocTaBJrneT yJKe 4.5 B, a Ha 

BTopwrnoii: o6MoTKe Ti aMnJittTy,n:a cocTaBJI.HeT 20 B. 

1--- Vc-;v: 
I 
I 
I 
I 
I 
I 
J paaopeaTb 

I 
I 
I 
I ~ I 
! K:,~~p.(L __ _J 

SF1 

H3 KOHTaKTbl 

l~HA ~an-22 

SA1 
Bl<Jl/Bbll<Jl 

GB1 
58 

Puc. 5.26. IlpHHUHIIHaJibHCUI cxeMa yaJia 

c ,l{OIIOJIHeHHeM ( IIOKa3aHO rryHKTHpOM) 

lfaJiytiaTeJib 3ByKa - Ilbe303JieKTPMtieCKMM KaIICIOJib 3II-22 - MOiKeT 

6bITh aaMeHeH .n:pyrttM c attaJiorntIHhIMM xapaKTepncTMKaMM. Oco6ettHOCTh 

HMIIYJibCOB reHepaTopa B TOM, 'ITO OHH COBMeCTMMbI c pe30HaHCHOM qaCTO­

TOM KarrcIOJI.H HA1 M ttMeIOT He o.n:ttoTOHHhIM, a «rrepeJittBa10runii:c.H~ aByK, 

rrpttBJieKaIOIUHM BHHMaHtte CBOHM pe3KHM, rpOMKHM H He06bI'IHO rrpOTHB­

HblM xapaKTepoM. 

KpoMe Toro, KaK Btt,n:Ho Ha cporn c PHc. 5.25, aByKoBoii: KancIOJib B Kop­

nyce npttKpbIT aacJIOHKOM, 'ITO o6ecnetittBaeT erue 60Jiblllee pe30Http0Ba­

Htte H ycttJIHBaeT rpOMKOCTb 3ByKa. 

3TO ycTpOHCTBO Hap.H,n:y c HeCOMHeHHbIMH «IlJIIOCaMH~ MMeeT CJie,n:yIO­

rutte He,n:OCTaTKM: 

• ABTOHOMHOCTb IlHTaHH.H (xorn ee B HeKOTOpbIX 06CTOHTeJibCTBaX 

MOJKHO npM3HaTb IlOJIOJKMTeJibHbIM KatieCTBOM, IlOCKOJibKY 3JieMeH­

TOB IlHTaHMH XBaTaeT Ha ,n:oJime MeC.Hl(bI c yqeTOM 1 .•. 2 KpaTKOBpe­

MeHHbIX cpa6aThIBaHMM B ,n:ettb). 

3TOT He,n:ocTaTOK JierKO yCTpaHMTb IlO.Zl:KJIIOtieHMeM CTal(MOHapHOfO 

MCTO'IHHKa IIOCTO.HHHOfO Harrp.HiKeHMH 3 ... 5 B c 60JibllIMM K03cpcpHl(M-
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eHTOM CTa6Irn113au:1nI II ¢HJibTpau:mi: HanpJDKeHII5I. IlOBhIIllaTh v n 

BhIIlle 5 B He CJie.n;yeT - MOJKHO BhIBeCTH II3 CTp05I reHepaTop 

ycTpoH.cTBa. A He.n;ocTaTKa B om1caHIIHX cxeM IICTOqHIIKOB nIITaHIIH c 

yKa3aHHhIMII xapa1nepIICTIIKaMII B pa.n;IIOJII06IITeJibCKOH JIHTepaType 

ceiJ:qac He Ha6JI10.n;aeTcH. ToK noTpe6JieHIIH OT IICToqHIIKa ITIITaHIUI c 

Hanp5IJKemreM 5 B, B pe)KIIMe cnrHaJI113au:1m 55 MA, B pe:>KHMe IIOK05I 

He 3a¢HKCIIpOBaH Boo6me. fJiaBHOe - xopOillaSI cTa6HJIH3aU:HJI H 

¢HJibTpau:M5I Hanp5I)KeHH5I OKCH.D;HhIMH KOH.D;eHcarnpaMII Ha BhIXO.n;e 

HCTO"IHHKa mnaHH5I C BbICOKOH (He MeHee 3300 MK<D) eMKOCTbIO. 

IlpH He.n;OCTaTO"IHOH ¢IIJibTpaU:HH IICTQqHIIKa CTaU:HOHapHoro HaIIp5I­

JKeHI15I 3BYKOBOH CHrHaJI 6y.n;eT OT.D;aBaTb ceTeBhIM ~¢0HOM~ qaCTOTOH 

50/100 fU: H xapaKTepHbIMH IIOMeXaMH, HMeIOIQHMH xapaKTep XpIIITO­

Thl H TpecKOB. IlpH IlO.ll;KJIIO"IeHHH CTaU:MOHapHoro HCTO"IHIIKa rnna­

HH5I, KOHe"IHO, Tep5IeTC5I M06HJihHOCTh Y3Jia H ero aBTOHOMHOCTh 

(nJioxo, ecJIH Hanp5I1Kem1e 220 B OTKJIIO"IaT), HO STOT MoMeHT 3aBH­

CHT OT IIJiaHOB pa.n;IIOJII06HTeJI5I no HCilOJib30BaHHIO yCTpoilcrna. 

• Bo3MOJKHOCTh OTKJI10qeHII5I 3BYKOBoH: CIIrHaJIH3au:mr (B ycTpoiicrne 

ecTh IlITaTHhIH BKJIIO"IaTeJih SA 1) TaKJKe MOJKHO cq11TaTh KaK ITJIIOCOM, 

TaK H MimycoM KOHCTPYKU:IIII - 3aBHCHT OT ee KOHKpeTHOro npHMe­

Hemrn. TaK, HanpnMep, B aBTopcI<oM BapIIaHTe y3eJI o6ecneqnBaeT 

oxpatty ceH.¢a c rpaJK.n;aHCKHM I1 OXOTHH"IhHM opyJKMeM. IlonoMy 

.D;JI5I OTBeTCTBeHHhIX cJiy"IaeB (TaK JKe, KaK H npH oxpatte I<Bapni:p) He­

o6xo.n;HMO BBeCTII y3eJI c caMo6JIOI<IIpOBKOH, KOTOpbIM pa3 BKJIIO"IMB­

IIIIICh, 6y.n;eT CIIrHaJIM3MpoBaTb 3BYKOM )1,0 Tex nop, IlOKa Ha y3eJI no­

.n;atto ITIITaHMe. A npe.n;ycMoTpeTh CKphITHhIM BhIKJIJOqaTeJih CIIrHaJIII-

3aU:MM TaKJKe HeCJIOJKHO M no CIIJiaM JII06oMy. l13MeHeHM5I KaCaIOTC5I 

BBe.n;eHM5I B cxeMy TMpMCTopa VS1 (TaK, KaK noKa3aHo Ha Puc. 5.26 
nyHKTHpOM), pa3pbIBOM npOBO.D;HHKa, o603Ha"IeHHOro 3HaKOM «X~ II 
3aMhIKaHHeM HaKopoTKO KOHTaKTOB nepeKJIIO"IaTeJI5I nttTaHH5I SAL 

Tenepb npM pa3ne.n;HtteHMM .n;ayx "IacTen KOHCTPYKU:HH, ycrnttoBJieH­

HhIX, HanpMMep, Ha JJ,Bepu:ax ceii¢a, IlOJIO:>KMTeJihHbIM IlOTeHU:MaJI IlOCTYITHT 

Ha ynpaBJI5IIOiu:HM sJieKTpo.n; TMpHcrnpa VS1, OTKpoeT ero M, 6Jiaro.n;ap5I 

srnMy, ttanpHJKettne nMTaHH5I 6y.n;eT no.n;atto Ha y3eJI retteparnpa. CttmaJIM-

3aU:H5I OCTaHeTCH B aKTHBHOM COCTOHHHM .n;o TeX nop, IlOKa He 6y.n;eT OTKJIIO­

"IeHO IlIITaHM5I (xon1 6bI KpaTI<OBpeMeHHO). 

MomHoCTh 3ByKoaoro .n;aBJieHHH BeJIHKa HaCTOJihKO, 'ITO 3BYK CMrHaJIH-

3aU:MH xopollIO CJihIIIIeH .D;HeM (a TeM 6oJiee HO"IhIO) c pa3HOM CMJIOH Ha JJ,e­

B5ITM 3Ta)J(aX MHOfOKBapTHpHoro JJ,OMa (npM OTKpbITOH .D;BepM oxpaH5IeMOll 

KBapTMpbI). 
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5. 11. nPMMEHEHME anEKTPOHHOro 
TPAHC<l>OPMATOPA 

IIpirnaBKM Mara3MHOB pa;.i:Mo- M ::iJieKTpoToBapoB HaChilll,eHhI BCeBo3-

MOJKHhIMM ycTpOHCTBaMM IIOHMJKeHm! M npeo6pa30BaHM5I HaIIp5DKeHM5I, 

HCIIOJib3YIOlll,HMH KaK MCTO'IHMK IIMTaH'li.SI CeTb 220 B. feorpaqm5l 

qmpM-IIpOH3BOJJ:HTeJieH rrrnpoKa, KaK caMa IIJiaHeTa 3eMJI5l - OJJ:HH H3 HMX 

npoB3Be;.i:eHhI B Kopee H KI-nae, ;.i:pyrne B fepMaHMH H <DMHJI5IHlJ:HH. K co­

JKaJieHHIO, IIOKa HeT B Mara3MHax (no Kpali:Hett Mepe, MHe He BCTpe'IaJIHCb) 

rro;.i:o6HbIX IIOJie3HbIX, H B pH;.i:e cnyqaeB He3aMeHMMbIX, 3JieKTpOHHbIX 

yCTpoli:crn, c;.i:eJiaHHhIX B PoccttM. 3JteKmpoHHbte npeo6pa30BameJtu -
mpaHcrj;opM.amopbt HanpR:JtCeHUR - 3aHMMaIOT cpe;.i:B npo'IHX yCTpoli:crn H 

IIpH6opoB 3aMeTHOe MeCTo, OHH norrymrpHbI M BOCTpe6oBaHHbl. .n:a M KaK 

MHaqe, rrporpecc He CTOHT Ha MecTe - 6naro;.i:ap5I npMMeHeHMIO ::iJieKTpoH­

HhIX TpaHccpopMaTOpOB (HMIIYJibCHbIX npeo6pa30BaTeJiett) HeT Ha;.i:o6Hoc­

TH KOHCTpyMpOBaTb MOlll,Hbie MCTO'IHHKM IIMTaHMH Ha IIOHMJKaIOlll,MX 

TpaHccpopMaTOpax a;.i:eKBaTHOH MOlll,HOCTM, a 3Ha'IMT, M Beca. 

BtteIIIHHH BHJJ: npoMbIIIIJieHHOro ::iJieKTpOHHoro TpaHccpopMaTopa c 

MOlll,HOCThIO Harpy3KM ;.i:o 60 BT npe;.i:cTaBJieH tta Pnc. 5.27. 
CoBpeMeHHbIH ::iJieKTpOHHhIH TpattccpopMaTOp KOMITaKTeH, Ha;.i:eJKeH, 

rrpe;.i:Ha3Ha'IeH JJ:JI5I IIMTaHM5I MOlll,HOH aKTMBHOH Harpy3KM, CHa6JKeH 3alll,M­

TOH OT KOpOTKOro 3aMbIKaHH5I MJIH neperpy3KM BO BTOpM'IHOH uen'li, 

rrpaKTM'IeCKM 6ecrnyMeH B 3KCIIJiyaTaUMM, HMeeT B03MOJKHOCTb pa60Tbl 

COBMeCTHO c lJ:MMMepoM (pery JI5ITOpOM HaIIp51:1KeHM5I c BbIKJIIO'IeHHeM cpa3 ), 

ycTaHOBJieHHbIM Ha BXO;.i:e, He Tpe6yeT o6513aTeJibHOH cpa3MpOBKM, 3cpcpeK­

TMBHO pa6oTaeT B IIIMpOKOM JJ:Mana30He TeMnepaTyp (OT -20 ... +30°C), Il03-

BOJI5IeT IIOJJ:KJIIO'IaTb Y3JibI OlJ:HOTHIIHOH Harpy3KM napaJIJieJibHO H MMeeT 

npO'IHe, Mettee 3Ha'IHMbie, IIOJIOJKMTeJibHbie qepTbl. 

IIpo;.i:aBUhI B Mara3MHax ::iJieKTpOTOBapoB c pa;.i:ocTbIO coo6lll,aIOT, 'ITO 

;.i:aHHhIH TpattccpopMaTop pacc'IMTaH Ha IIMTatt'lie ranoreHHbIX JiaMn. 0;.i:Ha­

Ko OH MOJKeT 6bITh MCIIOJib30BaH H JJ:JI5I ;.i:pyrux ueJieH 

3JieKTpOHHbIH TpaHccpopMaTOp 6bIJI HCTibITaH c JJ:BYM5I BH,UaMH aKnrn­

HOH Harpy3KM - c JiaMnaMH HaKaJIMBaHHH 12 B/21 BT (rrpttMett5IIOTc5I 
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5. 11. np111MeHeH111e 3neKTpOHHOro TpaHC<l>OpMaTopa 

Puc. 5.27. 3JieKTpOHHbIM TpaHc<jlopMaTOp MOIIIHOCTbIO 60 BT 

lJ.JHI aBTOMo6MJibHOH TeXHMKM), M c CaMO/I.eJibHbIM HarpeBaTeJibHbIM 3Jie­

MeHTOM. 

B o6ou:x CJIY'Ia5IX 3Kcrrepu:MeHT rrpoBO/I.HJIC51 B Te'!ettu:e O/I.HHX cyToK 

6e3 rrepephrna ('ITO CBII/I.eTeJibCTByeT 0 Ha)J;eJKHOCTH li B03MOJKHOCTH TaKO­

ro rrpu:Mettemrn B 6oJiee )J;JIMTeJibHhIX BpeMetttthIX MHTepBaJiax). PaccMoT­

pu:M rrepBbIH Bapu:aHT rrpMMeHeHH.H :meKTpOHHoro TpattcqJOpMaTopa 

(Puc. 5.29). 
llBe aBTOM06MJibHbie JiaMIIbI HaKaJIMBaHM51 IIO)J;KJIIO'IaIOTC51 rrapaJIJieJib­

HO K BbIXO)J;y :=JJieKTpOHHOro TpattccpopMaTOpa (KJieMMHHKM Ha ero KOprry­

ce COOTBeTCTBeHHO o603HaqeHbI) :meKTpM'IeCKHM rrpoBO)J;OM ce'!eHMeM He 

Mettee 0.5 MM2. 06ma5I MOIIIHOCTb JiaMII HaKaJIHBaHH51 42 BT. Ilpu: OTKJIIO­

qeHHH O)J;HOH JlaMIIbI, paBHO KaK M rrpM IIO)J;KJIIOqeHMII rrapaJIJieJibHO TpeTb­

e:H JiaMrrbI, TpattccpopMaTOp pa6oTaeT HopMaJibHO. B Te'IeHMe 24 'I 3KcrrJiya­

TaU:MM ycTpOHCTBa ttarpeB IIJiaCTMaCCOBOro Koprryca TpaHccpopMaTOpa He 

rrpeBbICHJI +30 ... +35°C. TpattccpopMarnp BXO)l;MT B 3TOT TeMrrepaTypHbIH 



rnaaa 5. BcstKaH BCH'4MHa 

Puc. 5.28. IhITami:e oT :meKTPOHHoro TpaHccpopMarnpa )'.(Byx JiaMrr HaKaJIHBamur 
12 B/21 BT KaJK)'.(M 

peJKHM 'Iepe3 2 'I IIOCJie BKJIIO'IeHHH (npn Harpy3Ke Ha BhIXO)le MOW:HOC­

ThIO 42 BT). 

B 6hITY TaKoiI aapnaHT HaXOJlHT npnMeHeHne B BHJle ITOJlCBeTKH TeM­

HhIX MeCT H yrnoB IIOMem;eHHH (KBapTHpbI, oqmca), rrptt'IeM IlOJlCBeTKY 

MOJKHO Ci'.(eJiaTh pa3HhIMH naeTaMH - JlJI}l aBTOM06m1eiI BhIIlYCKaIOTCH 

JiaMilhl (KpOMe KJiaCCH'IeCKOH npo3pa'IHOH) c CHHeH, opaHJKeBOH, JKeJITOM, 

Kpaciloli: H JlaJKe 3eJieHoi1: KOJI6oli:. IIpo3patIHy10 KoJI6y TaKJKe MO:IKHO caMo­

CTOHTeJihHO pacKpaCHTh B JII06oli: lf3 naeTOB KpaCO'IHOro cneKTpa. 

OpllTHHaJihHO CMOTpHTCH B aBrnpcKOM aapttaHTe Be'IepHHH ITOJlCBeTKa 

KOMHaTbI MHrKHM KpacHhIM nBeTOM, KOr,n:a JiaMIIbI paCilOJIO)KeHbI paBHO­

MepHO no ee rrepHMeTpy y IIJIHHTycoB. Tor,[(a rrpHMeH}IIOTCH 12 Mettee MOW:­

HhIX aBTOMo6MJibHhIX JiaMrr 12 B/5 BT (JlJIH ra6apttTHbIX orne:H a/M). Mo)l(­

HO ocyw:ecTBMTb IIOJlCBeTKY KOpHJlOpa, BXOJlHOM )lBepH, MeCT o6m:ero 

IIOJih30BaHHH (yCTaHOBHB CBeTIIJibHMKH y BKJIIO'IaTeJieH B KOpHJlOpe, 'IT0-

6hr HO'IbIO H aeqepoM <i:He npoMaXHYTbCHi>) HJIH HCIIOJlb30BaTb CBeTOByIO 
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5.11. np1o1MeHeH1.1e aneKTpOHHoro TpaHccpopMaTopa 

cn:rHaJIH3ar.uuo pe:tKHMa ~cBo6o.z:i:tto/3amno~. Kotte•rno, Bee ormcaHHbre 

BbIIIIe BapHaHTbI MO:tKHO peaJIH30BaTb Ha MOil(HblX HJIH CBepx.s:rpKHX CBeTO­

)l;HO)l;ax, 6e3yCJIOBHO, 3TO TaK, HO rrpHMeHeHHe aJieKTpOHHOrO TpaHccpopMa­

Topa B CB.H3Ke c aBTOM06HJibHbIMH JiaMnaMH HaKaJIHBaHH.SI .SIBJI.SieTC.SI BIIOJI­

He )l;OCTOMHbIM BapHaHTOM. 

B ,n:aHHOM cny>Iae npHCYTCTByeT TaK>Ke H pau:noHaJibHbIM MOMeHT aKo­

HOMH'IHOCTH. JlaMIIbI HaKaJIHBaHH.SI, pacc'lHTaHHhre Ha Hanp.SIJI<eHHe 12 B, 

pe:tKe Bhrxo,n:.SIT H3 CTpo.s:r, '!eM naMnbr HaKaJIHBaHH.H Ha Harrp.SIJI<eHHe 220 B, 

CTOHMOCTb aBTOM06HJibHbIX JiaMII )l;Jl.H ra6apHTHbIX ornei1: - 5 .. .10 py6/nIT, 

a TOK IIOTpe6neHH.H TaKoro Y3Jia MeHbIIIe, '!eM o,n:Ha-,n:Be OCBeTHTeJibHbie 

naMrrhr Ha 220 B. 

BapnaHTOB npHMeHeHH.H ,n:aHHOro ycTpOMCTBa MO:>KeT 6bITb o'leHb MHO­

ro, H Bee OHM He MOryT 6bITb 3,n:ecb )l;OCKOHaJibHO OIIHCaHbI. 

APYrOM BAPMAHT nPMMEHEHMs:I 3nEKTPOHHOro 
TPAHC<l>OPMATOPA 

KpoMe aBTOM06HJihHhIX naMn B Ka'!eCTBe Harpy3KH aneKTpOHHoro 

TpaHccpopMaTOpa yMeCTHO HCIIOJlb30BaTb H HarpeBaTeJibHbIM aneMeHT, pac­

C'lHTaHHbIM Ha Harrp.SI:>KeHHe 12 B H TOK ,n:o 5 A. TaKoi1: BapHaHT onpo6oBaH 

B aKcrrepHMeHTe c TeM :>Ke aJieKTpOHHbIM TpaHccpopMaTopoM H IIOKa3aH Ha 

Puc. 5.29. 
CorrpOTHBJieHHe HarpeBaTeJibHOro aneMeHTa cocTaBJI.SieT 47.3 OM. Co­

orneTCTBeHHO TOK, upoTeKaromni1: B u:errH, paBeH I rroT = V /R = 0.55 A. 
IloTpe6n.SieMa.s:r MOil(HOCTb paCC'IHTbIBaeTc.SI no 3aKoHy 0Ma P = VI H co­

CTaBJI.HeT 14.3 BT. Bbr,n:eneHHe TerrJioBoi1: aHeprHH He3Ha'!HTeJibHOe - MaK­

CHMaJihHbre IIOKa3aHH.H TepMOMeTpa Ha nporpeTOM HarpeBaTeJibHOM ane­

MeHTe +45°C. 

3To yCTpoi1:cTBo MOJI<Ho Ha,n:onro ocTaBJI.HTb BKJIIO'leHHbIM B ceTb 

220 B. Ero uo:>KapHa.H 6e3orracHocTb rro,n:TBep:>K,n:eHa ,n:JIHTeJibHbIMH HC­

IIbITaHH.HMH. L{JI.H paccMaTpHBaeMoro aJieKTpOHHOro TpaHccpopMaTopa 

Harpy3Ka B Ka'!eCTBe HarpeBaTeJibHOro aJieMeHTa HH'ITOJI<Ha MaJia. f naB­

Ha.SI orraCHOCTb TIO)l;CTeperaeT npH caMonpOH3BOJlbHOM Me:>KBHTKOBOM 

3aMhIKaHHH B ,n:aHHOM HarpeBaTeJibHOM aneMeHTe. Ho ero y,n:anocb nc­

KJIIO'lHTb 6naro,n:ap.SI KOHCTPYKU:HH HarpeBaTeJibHOro aneMeHTa. IlpnMe­

H.HTb o6orpeBaTeJib MO:tKHO B JII060M TIOJIOJI<eHHH OTHOCHTeJibHO IIOBepx­

HOCTH 3eMJIH. 



rnaea 5. BCHK8SI BCSl'UllH8 

Puc. 5.29. BHeIIIHHrr BHA HarpeBaTeJibHoro ::iJieMeHTa, ucrroJib30BaHHOro B 

3KCrrepHMeHTe 

0611.\M9 peKOM9HA84MM 

)[{eJiaTeJIJ?HO, qTQ6hI rrpM 3KCIIJiyaTaUMM ycTpOMCTBa rrpoBO)J,a BbICOKOfO 

ttarrp5DKeHM51 (220 B) He rrepeceKaJIMCh c rrpoBo.llaMM, M.llYil(MMM K ttarpy3Ke, 

)J,JI51 ycTpattemrn Bpe.llHOM MH.llYKTMBHoii o6paTHOM CB513M. MecTo ycTattoB­

KM 3JieKTpOHHOro TpattccpopMaTOpa HeJih351 BbI6MpaTb Herrocpe,ll,CTBeHHO y 

pa6oTaIOil(MX JiaMrr HaKaJIMBaHM51 MJIM ,llpymx MCTOqHMKOB TeIIJIOBOfO M3-

JiyqeHM51 - pacCT051HMe .llOJIJKHO COCTaBJI51Tb He Mettee 30 CM. IlpM IIMTaHMM 

MOil(HhIX Y3JIOB ttarpy3KM (6oJiee 60 BT) 6bIJio 6h1 tterrJioxo, qTOfa1 B paiiotte 

ycTaHOBKM 3JieKTpOHHOfO TpattccpopMaTOpa rrpMCYTCTBOBaJia BeHTMJI51UM51. 

MecTo yCTattoBKM BhI6ttpaIOT TaKMM, qT06b1 3aru;MTMTh rrptt6op OT BJiam -

HeJKeJiaTeJibHO ycTaHaBJIMBaTb 3JieKrpOHHhIM TpattccpopMaTOp Ha yJittue MB 

noMeru;eHM51X c M36hrToqttoii BJiaiKHOCTbro: BaHHhIX KOMHaTax, p51.llOM c caH­

TeXHMqecKMMM KOMMYHMKaU:M51MM M B aHaJiom:qHhIX cJiyqa51x. ,ll.JI51 yCTpa­

HeHM51 B03MOJKHhIX IlOTepb B coe,l],MHMTeJihHbIX rrpOBO.llaX MX .llJlMHa OT BbI­

XO.lla TpattccpopMa'ropa .llO yCTpoiicTB ttarpy3KH .llOJIJKHa cTpeMMThC51 K MM-



5. 11. np1r1MeHeHr..te 3neKTpOHHOrO Tp8HC<l>OPM8TOpa 

HHMYMY, 11 He npeBbIIIIaTh 2 M. IlpoBo.l(a MaKCHMaJibHOH .l(JIHHbr (2 M) 

Heo6xo.l(1IMO MOHTHpoBaTb TaKHM o6pa30M, .l(a6br OHll He nepeKpeIIJJfBaJillCb 

II He cKpyqHBaJIHCb MeJK.l(Y co6oli (KaK Ha Puc. 5.28) - 3TO .l(OnycTHMO 

TOJibKO npH ycJIOBHH .l(JIHHbI npoBO.l(OB .l(O 50 ... 60 CM. BbIITOJIH.H.H 3TY peKo­

MeH.l(au:mo, llCKJIIOqaroT IT051BJieHHe 3JieKTpHqecKHX ITOMex ll B03HHKHOBe­

Hlle HeJKeJiaTeJibHoli HH.l(YKU:HH B CKPYTKax. 

BKJiroqett11e 3JieKTpOHHoro TpattccpopMaTOpa npoH3BO.l(51T TOJibKO noc­

Jie ITO.l(KJIIO'IeHH51 Harpy3Kll (HJIH ee 3KBHBaJieHTa, HaITpHMep, ITOCT051HHOfO 

pe3HCTOpa c COOTBeTCTBYIOIUHM conpoTHBJieHHeM ll MOfUHOCTbIO pacce.H­

mrn - Koma Tpe6yeTC51 peMOHT HJIH rrpoBepKa pa6orncrroco6HocTH 3JieK­

TpOHHoro TpattccpopMarnpa). 

Pa.l(HonoMexn HJIH noMexn .l(pyrHM 3JieKTpOHHbIM ycTpolicTBaM, raJib­

BaHH'IeCKH CB513aHHbIM c Hanp.HJKeHHeM ocBeTHTeJibHOH ceTH 220 B, He 3a­

cpHKCHpoBaHbI1). 3JieKTpOHHbIH TpaHccpopMaTOp npe.l(Ha3Ha'IeH .l(Jl51 ITHTa­

Hll51 aKTHBHOH Harpy3KH, TO eCTb ero HeJib351 HCITOJib30BaTb .l(JI51 ITHTaHH51 

TeJieBirnopoB, .l(pyrnx ycTpOHCTB c HMITYJibCHbIMll HCTO'IHlfKaMH TOKa HJIH 

aBTOTpaHccpopMaTOpOB Ha BXO.l(e - OH He npHro.l(eH .l(JI51 IIllTalYI51 

ycTpOHCTB c ll3MeH51IOIUllMC51 xapaKTepoM conpOTllBJieHH51 Harpy3Kll H 

ITOTpe6JieHH51 TOKa. 

l) LJ:onycTHMblH ypoBCHb ITOMCX, C03)IaBaeMbIH 3JICICTpOHHblMH TpaHc<l>opMaTopaMH, KllK H 

npymMH panuo3JieICTpOHHhIMH ycTpoifcTBaMH, onpeneJieH PlliIOM HOpMaTHBHhIX iIOKYMCHTOB 

(HaITpHMep, fQCT 23511-79 «Pa)IHOITOMCXM HHilYCTPMaJibHblC OT 3JICICTpOTCXHHqeCKHX 

YCTPOHCTB, 3KCITJiyaT11pyeMblX B )((HJJbIX )lOMax 11JIH ITO)lKJIIOqeHHblX K HX 3JICICTpffqCCKl1M 

CCTl!M. HopMbl H MCTO)lbl H3MepeHHH» ). 11 nposepl!eTCll np11 cepTH<l>HKaUHOHHblX 

HCilbITaHlfJIX B COOTBCTCTBYJOIUHX Jia6opaTOPHl!X. K CO)l(fil!CHMIO, B npo)la)l(e BCCbMa qacTO 

BCTPeqalOTCll H3,llCJIHll, He OTBeqalOIUHe cymecTBYIOIUHM Tpe6oBaHHl!M no TOMY HJil1 11HOMY 

ITOKa3aTCJIIO 3JICICTpOMarHHTHOH COBMCCTHMOCTH. (llpUM. nay~. peiJ.) 
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5.12. BOCCTAHOBnEHlllE 
KnABlllATYPbl nK 

K.rraBHaTypa KOMIIbIOTepa (.n:aJiee - TIK) 51BJI51eTc51 coBeprnettttbIM 

yCTpoikTBoM BBo.n:a MttcpopMa111rn. Ha Bcex KJiaBMaTypax TIK pacrroJioJKe­

HMe 6yKBeHHblX KJiaBMIII CTaH.n:apTHO H COOTBeTcTByeT CTatt.n:apry 

QWERTY (rro rrepBblM JianrnCKHM 6yKBaM CJieBa HarrpaBO, paCIIOJIOJKeH­

HblM Ha KJiaBMaType ). IlOMMMO CTaH.n:apTHOH KJiaBMaTypbI pacrrpocTpaHe­

Hbl crre11HaJIM3MpoBaHHb1e KJiaBMaTypbI. Cpe.n:w HMx: 

• crre11waJibHbie KJiaBMaTypbI i'{Jl51 CJieIIblX c OC513aeMbIMM TO'!KaMM Ha 

KJiaBwrnax; 

• KJiaBMaTypbI .UJI51 rnproBbIX TO'leK, CHa6JKeHHbie yCTpOHCTBaMM .UJI51 

C1IMTbIBaHH51 IIITpMXOBOro KOl]:a H.JIH. M.sl C'IMTbIBaHM.sI MarHMTHbIX KapT; 

• ceHCOpHbie, HMeIOIIJMe B Ka'leCTBe 3aIIJMTbI OT Bpe.n:HbIX B03.UeHCTBHll 

( CTpyJKeK, rrerrJia) .UOIIOJIHHTeJibHOe IIOKpbirn:e KJiaBMIII crre11MaJibHOH 

ceHCOpHOH cpOJibfOH; 

• KJiaBMaTypa .n:mi: Me.UMIIMHCKMX yqpe)K.n:eHMll c yCTpOHCTBaMM i'{JI51 

C1IMThIBaHM51 HHcpOpMaUHM, HanpMMep co CTpaxOBbIX KapT. 

Crntt.n:apTM3alJM51 pa3MepoB H pacrroJioJKeHH51 KJiaBMIII ttyJKtta .UJI51 To­

ro, 1IT06h1 noJib30BaTeJib Ha JII06oii KJiaBHaType Mor 6e3 rrepey'!MBamrn pa-

6oTaTb «cJierrbIM MeTO.UOM~. CJierroii .n:ec.sinmaJiblJeBbIH Mern.n: pa6oTbI 51B­

JI51eTrn Haw6oJiee rrpo.n:yKTHBHbIM, npocpecCMOHaJibHbIM M 3cpcpeKTMBHbIM. 

KrraBMaTypa M3-3a HM3KOH rrpOM3BOAMTeJihHOCTM IIOJib30BaTemi: OKa3bIBa­

eTC51 cero.n:tt.H «Y3KMM MecrnM~ TIK, oco6etttto, Kor.n:a oHa pa6orneT 

He3cpcpeKTMBHO - KJiaBHIIIM 3ana.n:a10T MJIH Tpe6y10T CMJibHOro HaJKaTM51. 

Krrami:arypa npe.n:CTaBJI51eT co6oii MaTpMIIY KJiaBMIII, o6ne.UHHeHHhIX B 

e.n:MHOe 11eJioe, M 3JieKTpOHHbIR 6JIOK i'{JI.sI npeo6pa30BaHM51 HaJKaTM51 KJiaBM­

IIIH B .UBOM'!Hblll KO):{. 

B KJiamraTypax MCIIOJib3YIOTC5i KJiaBHIIIM pa3JIH'fHbIX TMIIOB, M3 KOTOpbIX 

HaH6oJiee IIIHpOKOe pacrrpoCTpatteHMe IIOJiyqHJIH e.MKOCTn1lbte H K01lmaKm1lbte. 

lb-3a eJKe.n:HeBHOH M MHoroqacoBoil: pa6oTbI, Kor.n:a TIK rrpeBpaIIJaeTrn 

B He3aMeHHMbIH pa60'!Hll MHCTpyMeHT 6M3Heca, 6hrnaeT, rrpMTYIIJI51eTC51 

BHHMaHHe Hy Ha'!MHaIOIIJHX, M y OIIbITHbIX IIOJib30BaTeJiell:. CJiy'IaIOTC51 Ta-
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KIIe HerrpmITHOCTII qacTO TIPII HapacTa10ruei1: JiyHe, BIIi'(IIMO, qeJIOBeK TIO.U­

BepJKeH erue He II3y'leHHOMY BTIOJIHe BJIII51HIIIO ::noro HO'lHOro CBeTIIJia. 

l1 BOT TOr,n:a Mara3IIHbI no Tipo.uaJKe KOMTIJieKTYIOIUIIX qacTei1: TiepeBbIIIOJI­

H51IOT TIJiaH TIO rrpo.uaJKaM. 

MHe Heo.uHoKpaTHO TipIIXO.UIIJIOCb B03BparuaTb K pa6oqei1: JKII3HII KJia­

BIIaTypbr, TipIIHeceHHbie B peMOHT co CJIOBaMif: «51 TIPOJIIIJia cJiy'laMHO qai1:, 

H TeTiepb He Bee KJiaBHIIIII BbICKaKHBaIOT Ha :=JKpaHe». 

IlpOCTIIM HeKOTopoe HeBeJKeCTBO i'(OMOX035IMKaM II pa36epeMC51 B cyTH: 

He.uoporHe KJiaBHaTypbI, KOTOpbIMII HaBO,l(HeH pbIHOK cero,l(H51, :=JTO TipH6o­

pbI, KaK TipaBIIJIO, KIITaMCKOro II KOpeMCKOro TipOII3BO.UCTBa H «made in 

Thailand». IlpHtieM OHII MOryT OTJIII'laTbC51 II TIO CTioco6y TIOi'lKJIIO'leHH51 

(PS/2, USB), H IIMeTb pa3JIH'lHbre, Ka3aJIOCb 6hr, HaIIMeHOBaHmI (HaTipH­

Mep, Chicony KB 9810, KB 9850, KWD 820, Microsoft RT 9480, 

GodeGen 1307, 1616, Cherry H Tio.uo6Hbre), Ho Bcex IIX o6oe.UHH5leT BHYT­

peHHee cTpoeHHe. BHyTpH KOpTiyca KJiaBHIIIH .uaB51T Ha TIJIOCKHe, npHJKa­

Tbre .upyr K .upyry TIJieHKII, c HaHeceHHbIMII Ha HHX TOKOTipOBOi'l51IUHMH .uo­

pOJKKaMH H KOHTaKTHbIMH MeCTaMII. 

TaI<He KJiaBHaTypbI OTJIH'laeT OTHOCIITeJibHO HII3Ka51 1IeHa - OT 200 i'(O 

500 py6JieM. LJ:pyrne KJiaBHaTypbI (B TOM 'lHCJie 6ecTipOBOi'lHbie), HMeIOIUHe 

6oJiee BeCOMYIO CTOIIMOCTb, H C,l(eJiaHbI «TIO-'leJIOBe'leCKH», Ha OCHOBe HOp­

MaJibHbIX 3aMbIKaIOIUIIXC51 KOHTaKTOB (eMKOCTHbie H KOHTaKTHbie). 

CpoK CJly:»c6bt 1(,01lmaianHbtX KJlll(JUUJ, MeHbUte, 'lJeM y eMKOCmHbtX, HO 

60JlbUte, 'lJeM y n.JlOCKUX nJleH01J1lbtX KJlllBUamyp. 

PaccMoTpIIM TipOBO.UHYIO KJiaBHaTypy, KoTOpa51 

coe,llIIH51eTC51 c CIICTeMHOM TIJiaTOM IlK TIOCpe.u- Keyboard Clock 0 
cTBOM cTie1IIIaJibHoro pa3oeMa PS/2, Tipe.ucTaBJieH- Keyboard Date 0 2 
Horo Ha Puc. 5.30. 

Kor.ua TIOJib30BaTeJih HaJKHMaeT KaKyIO-JIH6o 
Reset 0 3 

KJiamnny (TipII BKJIIO'leHHOM KOMTibIOTepe ), KJiaBHa- GND 0 4 

Typa TiepeCbIJiaeT ( o6MeHHBaeTC51 c IlK) TIOCJie,l(OBa- +SV 0 5 

TeJihHOCTb HMTIYJihCOB 0TpII1IaTeJihHoi1: TIOJI5IpHoc-

TH, KOTOpbre MO)KHO 3aqmKCHpoBaTb Ha KOHTaKTe 2 Puc. 5.10. CxeMa 

aToro pa3oeMa. Ko.uhr cKaHttpoBaHH51 ycoBepIIIeH- pa3beMano.11KJI10'leHHH 
KJiasnaTyphr PS/2 

CTBOBaHHOM 101-KJiaBIIIIIHOM KJiaBIIaTypbI TIOJIHO-

CTblO COBMeCTHMbI c KOi'(aMII 83-KJiaBIIIIIHOM KJiaBIIaTypbI, a i'(OTIOJIHIITeJib­

Hbie KJiaBIIIIIII KOi'lIIPYIOTC51 OCTaBIIIIIMIIC51 'lIICJiaMII ceMIIpa3p51,llHOro KO,l(a. 

KpoMe Ha)KaTH51 KJiaBMaTypa OTMetiaeT TaK)Ke M OTTIYCKaHHe Ka)K.uoi1: 

KJiaBHIIIH, TIOCbJJia51 Tipoueccopy CBOM CIIrHaJI TipepbIBaHH51 c COOTBeTCTByIO-
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IUIIM KO,l(OM. IlpII HaJKaTIIII KJiaBIIIIIII KJiaBIIaTypa reHepIIpyeT 0,l(Ho6aiiTHbIM 

KO.lI HaJKaTIIH, a rrpII oTrrycKamrn - oimo6aiiTHhIM KO.lI oTrrycKaHIIH. Kon tta­

JKaTIIH KJiaBIIIIIII coBrra.n:aeT c KO.lIOM cKaHIIpoBaHIIH. Ko.n: oTrrycKaHIIH OTJIII­

qaeTcH OT COOTBeTCTBy10ruero KO.lla HaJKaTIIH TeM, qTo OH 6oJihIIIe era Ha 128. 

TaKIIM o6pa3oM, KOMIIhIOTep Bcema ~3ttaeTi.>, ttaJKaTa JIM KJiaBIIIIIa IIJIII 

OHa yJKe OTrryrueHa. 3TO CBOMCTBO IICIIOJih3yeTCH IIpII rrepexo.n:e Ha ,n:pyroii 

pemCTp. KpoMe rnro, ecJIII KJiaBIIIIIa HaJKaTa ,n:OJihIIIe orrpeaeJief):Horo Bpe­

MeHII, (06b1qHo OKOJIO IIOJIOBIIHbl ceKYH.llhl), TO KJiaBIIaTypa reHepIIpyeT 

IIOBTOpHhie KO,llbl HaJKaTIIH 3TOM KJiaBIIIIIII . 

.l{paiiBep KJiaBIIaTyphl pa3JIJiqaeT KJiaBIIIIIII-rrepeKJIIQqaTeJIII II KO,l(OBhie 

KJiaBIIIIIII. 

Cyruecrny10T ,n:Ba ocHOBHhIX cTaH,n:aprn KJiaBIIaryp .lIJIH 3BM, rrpeaJioJKeH­

Hhie qrnpMoii IBM, - 3TO cocTOHIUIIe II3 83 (84) H 101 ( 102) KJiaBHll!H rryJihThI. 

B rrepBoM BapHaHTe (Kor,n:a B KJiaBHaType 83 (84) KJiaBIIllIH) $yHKUHO­

HaJihHhie KJiaBHIIIH pacrroJiaraIOTCH B .lIBYX BepTHKaJihHbIX pH.n:ax, a OT.lle­

JibHh!X rpyrrrr KJiaBHIII yrrpaBJieHHH KypcopoM HeT. 3TOT CTaHaapT HCIIOJib-

30BaJICH B rrepcoHaJihHhix KOMIIhIOTepax THIIa IBM PC XT II AT .n:o KOHUa 

80-x rG.lIOB, B HaCTOHruee BpeMH cqHTaeTCH ycrnpeBIIIHM H He HCIIOJih3yeTrn. 

Brnpoii BapttaHT KJiaBIIaTyphI, KOTopy10 rrpHHHTO Ha3hIBaTh ycoBep­

IIIeHcrnoBaHHOM, HMeeT 101HJIH102 KJiaBimm. KnaBIIaTypoH: TaKoro TMIIa 

cHa6JKaIOTCH cero,n:HH rroqTH Bee ITK. KoJIIIqecrno $yHKUHOHaJihHhIX KJia­

BHIII B ycoBepIIIeHCTBOBaHHOM KJiaBMaType yBeJIHqetto .n:o 12. JlorHqHo BhI­

,[\eJieHbl rpyIIIIbl KJiaBHlll ,UJIH pa60Thl c TeKcTaMH H yrrpaBJieHHH KypcopoM, 

rrpo.uy6JIIIpOBaHbI HeKOTOphie crreuIIaJihHbie KJiaBMIIIM, II03BOJIHIOIUHe 60-

Jiee aproHoMHqHo pa6ornTh o6eHMH pyKaMH. BrrpoqeM, KaKa5! KJiaBHaTypa 

y,no6ttee - Ka:lK.lihIM .lIOJIJKeH pernaTh caM. Be.llh rroMeHHTb KJiaBIIaTypy Ha­

CTOJihHOro ITK HeTpy,uHo. B rroprnTHBHhIX KOMIIhIOTepax (HoyT6yKax) IIC­

IIOJih3yeTCH ,n:pyroH: THII KJiaBHaTyp, KOTOphie 06h1qHo HBJIHIOTCH BCTpoeH­

HOM qacThIO KOHcTpyKUHM. KnaBIIaTyphI rropTaTIIBHbIX KOMIIbIOTepoB B TOM 

HJIM HHOH cTerreHH rroxoJKM Ha o6a TMIIa KJiaBHaTyp ITK, XOTH H3-3a He,n:o­

cTaTKa MeCTa B caMHX KOMIIaKTHblX MO,ZJ:eJIHX KOMIIhIOTepoB THIIa 

subnotebook M palmtop KOHCTPYKTOpbl BbIHYJK.lieHhl M,l(TH Ha COKparueHMH 

KOJIHqecrna II pa3MepoB KJiaBIIIll. 

KaK nopTMTCSI Knae111aTypa 

)KII,uKocTh, 3aJIHTa5! BHYTPh KJiaBHaTyphI, 06h1qHo HBJIHeTca 

IIHIUeBOM - 3TO cna,n:Ktte qaj;i HJIH Ko$e, pa3Jrn:qttbie JIHMOHa,Z:\hI H IIHBO. Bee 

rrepeqMcJieHHhie COCTaBbl IIOCJie BhICbIXaHHH OCTaBJI51IOT TOHqaH:IIIyIO H30-

JIHpy10ruy10 rrJieHKY H3 cJIHrra10ruttxca Mone Ky JI. Ee ( cJia,n:Ky10 rn1eHKY) 
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MO:>KHO IIO'IYBCTBOBaTb IIaJib[(aMM rrp:rr rrp:rrKOCHOBeHHH K rropa:>KeHHbIM 

y11aCTKaM - rraJib[(bI 6y,nyT rrpMJIHIIaTb. JK:rr,nKOCTb, rrorraBIII<UI BHyTpb KOp­

rryca IIJieHO'IHOM KJiaBMaTypbI ( B 3aBHCHMOCTH OT KOJI:rr'IeCTBa rrpoJI:rrTOro ), 

HapyrnaeT rrocepe6peHHOe IIOKpbITHe KOHTaKTHbIX IIJIOiila,[(OK KJiaBHIII, 

H3-3a noro HapyrnaeTC.H caM KOHTaKT; H, ,[(JI.H Toro 1IT06bI CHCTeMHa.H IIJiaTa 

cpearupoBaJia Ha 3aMbIKaHMe, rrpHXO,[(HTC.H OKa3hIBaTb 60JibIIIOe .n:aBJieHMe 

Ha KJiaBurny. Terrepb rroJib30BaTeJib 11yBcTByeT, 'ITO rrpu B03,neii:cTBMH Ha 

pa3Hbre KJiaBHIIIM IlK pearupyeT rro-pa3HOMY - B 3aBHCHMOCTH OT CTeneHH 

cpH3M1IeCKOro .n:aBJieHM.H naJib[(a Ha KJiaBMIIIy. 3TO BbI3bIBaeT ,[(MCKOMcpopT 

u :>KeJiaHue KynHTh Honyro KJiaBttaTypy. 

Ho 3TO eme He Bee. JKu.n:KocTh, norraBrn<UI BHyTph, u rrocJie BhIChIXaHH.H 

orracHa: oHa pa3'be,nttH.HeT IIJIOTHO rrptt:>KaTbre 3aBo,ncKHM crroco6oM .n:pyr K 

.n:pyry IIJieHKH c TOKOIIpOBO,[(.HiilHMH .n:opo:>KKaMM H KOHTaKTHbIMH MeCTaMH 

KJiaBttaTyphr. B ,naHHOM cJiy11ae pa3'he,nuHeHtte Ha .n:ec.HThre ,nOJIH MMJIJIH­

MeTpa Me)K.[(y TOKOIIpOBO,[(.HiilHMH IIJieHKaMH rrpHBO,[(HT K o6pa30BaHMIO .n:o­

IIOJIHHTeJibHOro rrpOCTpaHCTBa Me:>K,ny KOHTaKTHbIMH IIJIOiila.n:KaMH, KOTO­

poe KJiaBttrna, .[(JI.H 3aMbIKaHM.H, ,noJIJKHa rrpeo,noJieBaTb y:>Ke c ycttJitteM. 

He crrernuTe Bbr6pacbrnaTb KJiaBttaTypy H rroKynaTb HOByro. Ilo,nM011eH­

Hyro IIJIOCKYIO KJiaBHaTypy MOJKHO peaHMMHpOBaTb. 

PeaHHMSL!,HR nnocKoif nneHO'fHOH Knaea.tayYpb1 

3rn rro.n: cuJiy Jiro6oMy noJih30BaTeJiro IIK. Kopnyc KJiaBMaTyphr aKKy­

paTHo pa36ttpaIOT, rnypynhl CKJia,[(bIBaIOT B OT,[(eJihHYIO 6aH01IKY - 1IT06br 

He OCTaJIOCb IIOTOM JIMIIIHHX, HJIH He,[(OCTaIOiilMX. CJierKa CMO'IeHHOM B pac­

TBOpttTeJie (N!! 646, N!! 650, N!! 651) M.HrKOH Tp.HIIO'JKOH aKKypaTHO rrpoTH­

paIOT JIHIIKHe MeCTa Ha KOHTaKTHbIX IIJieHKax, CTap<UICb He 3a,[(eTb IIJiaCT­

MaCCOBbIM KOprryc (OH OT B03,[(eHCTBH5I pacrnopHTeJrn IIJiaBMTC5I). 06bI1IHO 

,[(OCTaTO'IHO rrpOTepeTb 0,[(MH pa3 nopa:>KeHHbie MeCTa. 06pa60TKY KOHTpo­

JIHpyroT BH3YaJibHO M 3aKaH'JHBaIOT IIOCJie y;i:aJieHH.H 3acoxrneii: IIJieHKH OT 

norrasrneH: JKM,[(KOCTH. 

3aTeM HaHoc.HT MMKpoKarrnu KJie.H ~cyrrep MoMeHn Ha CBo6o,nHbie oT 

KOHTaKTOB H rrpOBO.ll;.HiilHX .n:opo:>KeK yqacTKM Ha HMJKHeM KOHTaKTHOM IIJIO­

Iila,l(Ke ( IIJieHKe) KJiaBHaTypbl B MeCTaX ee MaKCHMaJibHOro OTCJIOeHH.H OT 

BepxHeM IIJieHKM (KaK rrpaBHJIO, IIJieHKH OTCJiaHBaIOTC.H 'JaCTH'IHO, a He 

IIOJIHOCTbIO, 'ITO o6nerqaeT peaHMMa[(MIO ). 

Bhr:>K,naB 1...3 c, nepxliroro KOHTaKTHyro nneHKY pasHoMepHo c ycunueM 

rrpIDKHMaIOT K HH:>KHeii:. Tenepb KJiaBHaTypa npuo6pena rro11TH nepBo3,naH­

HhIH BH,l( M ero (rrocne c6opKll Koprryca) MO:>KHO IIOJib30BaTbC5I rrpaKTH'Je­

CKH HeorpaHWieHHOe BpeM.H, l]:O CJiel]:yIOmero 3aJIMBaHll5I )KH,l(KOCTH. 
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PeKoMettJJ.yeMbIM cnoco6oM YAa.TIOCb peattuM11poBaTh Bee JJ,Ba .n;ec5l.TKa 

nprmeceHHb!X B peMOHT IlJICHO'IHblX KJiaBHaTyp. 

oa11a1w K!laeuamypbt allfl IIK 6bl8010m He mOllb'KO nlleH01J1lbte (cmou­

MOCmb KOmOpbtX MUHUMaJlbHa, a cpoK CllYJIC6bt 11eeellUK), 110 u (KaK 6btll0 om­

Me1Je110 8btUJ.e) eMKOCmHble U 'KOlimOKmHbte. 

BOCCTaHOBneHHe KOHT8KTHOM Kn8BHaTypbl 

KottTaKTHbie KJiaBHIIIH H3roTaBJIHBaIOTC5l. B pa3JIH'IHbIX BapHaHTax, HO 

Bcer.n;a B OCHOBe IlX pa60Tbl Jie)KHT IIpllHIIIlil Herrocpe.n;CTBeHHOro MexaHH­

qecKoro KOHTaKTa Me)K.n;y Jl.BYM5l. rH6K1!Mll MeTa.TIJlll'-IeCKHMH IlJiaCTHHaMll 

npH ttaJKaTHH KJiaBHIIIH. B MeCTax corrp11KocttoBeHH5! IIJiaCTHHbI o6br'IHO 

HMeIOT cnel11la.TibHOe ( nocepe6pettttoe) n0Kpb1T11e, 06ecneq1rna10mee MaJioe 

conpOTHBJiett11e KOHTaKTa . 

.llJI5I peatt11Ma1IMH KOHTaKTHOM KJiaBMaTypbl (BHeIIIHMM BMA KOHTaKT­

HOM KJiaBMaTypbl rrpe.ncTaBJieH Ha Puc. 5.31) ee tteo6xomrMO ocno60.n11Tb 

Puc. 5.31. Bttemmril: Bll.l( KOHTaKrnoil: KJiaBrraTyphr 
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OT Koprryca, II Bee KOHTaKTHhie IIJiaCTIIHbl (Ha KOTOpbie IIMeJia B03;:J:eHCTBIIe 

/KHJJ:KOCTb) rrpoTepeTb M51TKOH Tp5IIIO'IKOH, HaMOTaHHOH Ha IIIIHU,eT II CMO­

tJ:eHHOH B CJia6oM pacrnope yKcyca. EcJIII rrocepe6peHHOe IIOKpbITIIe KOH­

TaKTHbIX IIJiaCTIIH KJiaBHIII yJKe IIOTeMHeJIO ('ITO CBH;:J:eTeJibCTByeT 0 JJ:JIH­

TeJibHOM HaXO/KJJ:eHHII KJiaBIIaTypbl 6e3 OCMOTpa IIOCJie norra;:i:aHIIII BOJJ:bl), 

TaKyIO KJiaBHaTypy BOCCTaHOBMTb CJIOJKHee II 6e30 BCJ!KOH rapaHTIIM Ha 

JJ:OJiroBpeMeHHOCTb pa60Tbl IIOCJie peaHHMaU,HH. :'.hy KJiaBMaTypy JIYtIIIIe 

3aMeHMTb. 

EMKOCTHaS1 KnaeMaTypa 

EMKOCTHhie KJiaBIIIIIII cocT05IT II3 no;:i:BII)KHOH MeTaJIJIHtJ:ecKoi1 rrJiaCTH­

HhI (rro;:i:BH/KHOro 3JieKTpo;:i:a, rrpHKperrJieHHOro K KHOIIKe) II JJ:BYX MeTaJIJIII­

tJ:eCKHX BbICTYilOB Ha rretJ:aTHOH IlJiaTe, o6pa3yIOlllHX Heno;:i:BH)KHble 3JieKT­

pOJJ:bl KOH;:J:eHcaTOpa rrepeMeHHOH eMKOCTII. fipII HaJKaTHII Ha KJiaBIIIIIY 

IlOJJ:BH/KHa5I IlJiaCTHHa rrpH6JIIIJKaeTC5I K 3TMM BbICTyrraM, 'ITO rrpHBOJJ:HT K 

H3MeHeHHIO eMKOCTII KOH;:J:eHCaTOpa, a 3TOro JJ:OCTaTO'IHO ;:J:JI5I qmKCall,IIH 

HaJKaTII5I 3JieKTpOHHOH CXeMOH. fIOMIIMO IIpOCTOTbl ycTpOHCTBa eMKOCT­

Hbie KJiaBIIIIIII IIMeIOT BbICOKYIO Ha;:i:eJKHOCTb II npaKTHtJ:eCKII He BbIXOJJ:5IT H3 

CTp05I. Ho B03MO/KHOCTII ee peMOHTa orpaHIItJ:eHbI. I1Hor;:i:a, rrpaB;:i:a, MO)KHO 

o6HapyJKHTb 3aJIIIIIIIIYIO KJiaBHilly H IIpO'IHCTHTb ee, HO rrpome KYIIHTb HO­

BYIO KJiaBnaTypy. 



5. 13. nPAKTlll"IECKOE nPMMEHEHlllE 
3nEKTPOHHblX rMPOCKOnoe 

KaK6b1aaeT 

c Ka.IK,ll;bIM ,a:HeM Ha HaIIIHX y;muax Il05IBJIJieTe5I Bee 60JibIIIe aBTOM06H­

Jiell. KaK rpw6h1, paeTyT H oxpam1eMb1e aBTOnapKOBKH. Ho KaK 6h1 HM yBe­

JmqHBaJioeb KOJIHqeeTBO napKOBOK, MHOrue aBTOM06ttJIHeTbI ITO pa3HbIM 

rrpuquHaM Bee paBHO oeTaBJIJIIOT eBOHX «JKeJie3HbIX KOHett• Ha yJiuuax, no,a: 

OKHaMu 6e3 oxpatthI (aBToen:rttaJiu3au1rn He B eqeT). MeJK,a:y TeM He pe,a:­

KoeTb Hana,a:eHHJI Ha aBTOTpaHerropT, KpaJKH aKeeeeyapoB B eaJIOHe aBTOM0-

6ttJI51, 6ttTbe CTeKOJI ):(JI5I npoHHKHOBeHH51 BHyTpb, a B noeJie,a:Hee BpeMJI 5I 

eTaJI eBH):(eTeJieM opurwHaJibHOro «Hoy-xay• 3JIOYMbIIIIJieHHHKOB 110):( Ha-

3BaHHeM «paeCTpeJI KOJiee•. 

06b1qHo, JJ:OJK,a:aBIIIHeb TeMHOTbl (B TeMHOTe - Bee KOIIIKH qepHbie, a 

aHTHeOUHaJibHbIM 3JieMeHTaM rrpeTHT eBeT KaK B 11p5IMOM, TaK H B rrepeHoe­

HOM eMbICJie 3TOro CJIOBa), He,a:o6poJKeJiaTeJIH c paceTOJIHHH 2-3 M eTpeJIJI­

IOT H3 ITHeBMaTuqeeKoro opyJKHJIITO KOJiecaM (¢apaM, eTeKJiaM) aBTOM06H­

JI5I, rrpnrrapKOBaHHOro Ha yJiwue. 3a¢uKettpoBaTb rrpaBoHapynrttTeJIJI Kpali­

He Tpy,a:HO, Be):(b 6JIH3KOro KOHTaKTa e tpaHerropTHbIM epe;:i:eTBOM (KaK 

6brno B nponrJioM BeKe, Kor,a:a - «IIIHJIOM B nrHHY•) HeT. A rroeJie;:i:eTBHJI 

TBopqeerna 6e3o6pa3R11Ka Kpalitte tterrpHJITRhr. 

• Bo-rrepBbIX, y,a:apRM eHJia rryJIH TaKOBa, qTO e 6JIH3Koro paeeTOJIHHJI 

npo611BaeT KaMepy KOJieea RaeKB03b - eJie,a:eTBHeM O):(HOro BblCTpeJia 

51BJI51IOTe51 ):(Be ):(blpKH . 

• Bo-BTOpbIX, eeJIH CTpeJIJIIOT He OJJ:HH pa3, B IIIHHOMOHTaJKe BbHieHJieT­

CJI, qTQ «llITOITaTb• KaMepy 6eeeMbieJieRHO ( TaK KaK eTOHMOeTb HOBOll 

KaMepbI COIIOCTaBMMa co CTOHMOeTbIO pa6oT no peMOHTY CTapoii:). 

HaJIHUO Re3anJiaHMpoBaHRbie cpMHaHCOBbie noTepM, yxy,a:nraeTCJI 11 

HaCTpoeHHe ( eeJIH, KOHeqHo, Bbl He rrpOIIIJlll KpeaTHBHblll Kypc CTpec­

eoyCTOHqHBOeTH). 

• B-TpeTbHX, een11 paeCTpeJIHBaIOT MHHHMYM no ;:J:Ba KOJieea (a TO 11 Bee 

qeTb!pe ), TO MeHJITb KOJieco 6eeeMbieJieHHO - Be,nb OCTaJibHbie TPH 

Bee paBHO He ttaKaqaenrb. 
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• B-'leTBepThrx, qacTo rryJihKH ocTaroTc5I B KaMepe (H BbIHYTh HX orry­

na, IlOKa He pa3peJKeIIIb pe3HHY HeB03MO/KHO ). 3TO qpeBaTO TeM, 'ITO 

CBo6onHo nepeMeIUa5Ich BHYTPH KaMephI OHM co BpeMeHeM rrpoTHpa­

IOT pe3HHY H, KOJieca Ha'IHHaIOT crrycKaTb B caMbIM Henonxon.mUHM 

MoMeHT ( oco6eHHO non 6oJibIIIOM Harpy3KOM H B naJihHeiI nopore) -

TO ecTb KaMepy OTI5ITb :>Ke Ha)J;O MeH5ITb. 

/lJI5I Tex 'IHTaTeJieil, KTO eme He HcrrhITaJI Ha ce6e nono6Hoe «cqacTbe>.> 

peKoMeH,n:yro 03a6oTHThC5I npoqmJiaKTHKOiI H 3aIUHTHTh cBoiI aBTOM06HJih, 

CBOH HepBbI H CBoe BpeM5I no Toro, Ka!< <i:rpoM rp5IHeT>.>. 

LfTo AenaTb? 

KoHe'IHO, MO/KHO IIOCTaBHTb aBTOM06HJib Ha IIJiaTHYIO napKOBKY ( CT0-

5IHKY) H ,n:o6aBHTb B ceMeMHbIH 6ro,n:JKeT HOBYIO CTaTbIO pacxo,n:a. 

A MO/KHO co6paTb rrpoCToe aJieKTpoHHOe yCTpoiicTBO cHrnaJIH3aTopa 

yrna HaKJIOHa aBTOM06HJI5I, I<O!Opoe He 6yneT rraHal1eeil, HO BOBpeM5I rrpe­

nyrrpe,UHT BJia,n:eJihUa o cnymeHHhIX KOJiecax. B ocHOBe peKoMeH,n:yeMoro 

yCTpoiicrna 3JieI<TpOHHhIH naT'IHI<-mpocI<orr. lfro OH co6oiI rrpencTaBJI5IeT? 

3neKTpOHHbl9 r111pOCKOnbl. 06naCTb np111MeHeHMSI 

3JieKTpOHHbie rHpOCKOilbl - rrpeo6pa30BaTeJIH HaKJIOHa H yrnoBoiI 

CKOpOCTH B 3JieKTPM'leCKHH TOK. TaK JKe, KaK H pOTal1HOHHbie, IIbe3oKepa­

l\H1qecKHe :meKTpOHHbie rHpOCKOJJbI CJiy:>.KaT .UJI5I KOHTpOJI5I IIOJIO:>KeHH5I H 

yrnoBbIX CKOpOCTeiI c MaJibIM BpeMeHeM OTKJIHKa. 3JieKTpOHHbie rnpOCKO­

Ilbl (naT'IHKH) MapKH ENC-03J H ENC-03M M3Ha'laJihHO rrpe,n:Ha3Ha'leHbI 

)lJI5I pa60Tbl B Ka'leCTBe ,n:aT'UIKOB H3MeHeHH5I HaKJIOHa B BttneoKaMepax H 

BbICOKOTeXHOJIOrH'IHbIX cPOTOarrrrapaTaX - )lJI5I KOMIIeHCal1HM .n:poJKaHM5I 

pyKM HJIH IIITaTHBa, nJI5I orrpe,n:eJieHH5I m-r6paunH ycTpoMCTB, .UJI5I KOTOpbrx 

Heo6xo,n:HMa CTa6HJIH3al1H5I KaK ropH30HTaJibHOro, TaK M BepTHKaJibHOfO 

IlOJIOJKeHM5I, a TaKJKe )lJI5I orrpeneJieHM5I co6cTBeHHOro nBMJKeHM5I. 

B coBpeMeHHhIX rrpOMhIIIIJieHHhix ycTpoilcrnax rrpo¢eccrromLJihHoro H 

6hITOBOro Ha3Ha'lemrn 3JieKTpOHHbie naT'IHKM-rHpOCKOilbl npHMeH5IIOTC5I 

qacrn. 0TJIM'IMeM 3JieKTpOHHblX rnpoCKOilOB OT MX MexaHM'leCKHX co6pa­

TheB 5IBJI5IIOTC5I KOMITaKTHOCTb H JierKOCTb (pa3Mep 12x8 MM, Macca, B 3aBM­

CMMOCTM OT MoneJIM, 1...20 r), OTCYTCTBHe xpyrrKHX MaTepttaJIOB, y.n:apo­

npoqHblfl M BH6pocrniIIrniI Koprryc, BbICOKa5I CKOpOCTb OTKJIMKa (MI1HMMYM 

MHepui:rn), HM3KOe Harrp5IJKeHMe IlMTamrn (2. 7 ... 5.5 B), MaJibIM TOK IIOTpe6-

JieHI15I (0.5. .. 15 MA). 

Llttana30H pa60l.JMX TeMrrepaTyp (-5 ... +75°C) Il03BOJI5IeT npOH3BO)lHTb 

KOHTpOJib rrapaMerpoB B IIIHpOKOM cneKTpe ycJIOBMM 11 reorpa¢uqeCKI1X 
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rnaaa 5. BCRK8SI BCSl'fl/IH8 

rroacoB. KpoMe Toro, ::meKTpoHHhie n1pocKOIThI BhrrrycKaIOTC.H TaKJKe B 

SMD-ttcrroJittemm, '-ITO IT03BOJI.HeT HcrrOJih30BaTh HX ,n;JI.H rroBepxttoCTHoro 

MOHTaJKa. 

YcTpoi'tcTao c111rHan111aaTopa 

Ha ocHOBe aJieKTpottttoro .n;aT'-IHKa-rnpocKorra co3;:i:atto rrpoCToe 

ycTpOHCTBO aBTOMo6HJibHOro CHrHaJIH3aTOpa HaKJIOHa, KOTOpoe rrocpe.n:c­

TBOM CBeTOH3JIY'-IaIOmero CBeTo.n:tto.n:a CHrttaJIH3HpyeT 06 H3MeHemrn ITOJIO­

JKeHH.H. 3JieKtpH'-IecKa.H cxeMa yCTpoiicrna rroKa3aHa Ha Puc. 5.32. 1> 

C2 • 
4.7 I 

6.3 B 

R391K 

C32200 

Puc. 5.32. 3JieKTp11qecK:ui cxeMa rnpoCKorra 

OcaoBy ycTpoiicTBa cocTaBJI.HeT nhe3oKepaMH'-!ecKHH rttpocKon 

ENC-03] rrpomBo.n;crna qmpMhI Murata. IlpH ropH30HTaJihHOM noJioJKe­

HHH nptt6opa IlOCTO.HHHOe HarrpaJKeHHe Ha Bhrno.n:e 4 .n:aT'-IHKa u 1 COCTaB­

JI.i'reT 1.3 ... 1.4 B npH V rr = 5 B. Koa¢qmQHeHT ycttJiemrn: orrepaQHOHHoro 

ycmuneJI.H DA1 rrpH6JIII3HTeJibHO paBeH e.n:HHHQe. Ha Bhrno.n: 2 ,l(aT'-IHKa 

u 1 ITOCTyrraeT HaIIp.H)KeHHe cpaBHeHH.H 1Iepe3 HH3KO'laCTOTHbIH ¢ttJibTp 

R3C3, KOTOpbIH O.l(HOBpeMeHHo .HBJI.HeTc.H o6paTHOH CB.H3hIO orrepaQHOHHO­

ro ycHJIMTeJI.H. IlpH H3MeHeHHH ropH30HTaJihHOro IIOJIOJKeHH.H ,l(aT'-IHKa 

(oTKJIOHeHH.H OT 0°) ttarrpaJKeHHe Ha BhIXO.l(e Vi (BhIBO.l( 4) pe3KO H3MeH.H­

eTC.H B coorneTCTBHH c Koa¢¢ttQHeHTOM rrpeo6pa30BaHH.H 0.67 MB/
0 

OT­

KJIOHeHmI B ceKyH.l(y. IlepHO,l( orrpoca (cKaHHpoBaHH.H) COCTO.SIHH.H COCTaB­

JI.HeT OKOJIO 50 f Q. MaKCHMaJibHa.H yrnoBa.H CKOpOCTb OTHOCHTeJibHO CTpo-

1
> B THnoaoM pe:llafMe npnMeHeHHll MHKpocxeMhl KP140YL0208 npe)lycMaTpHBaeTcll 

BKJIIO'leHHe Me)l(Jly BblBO)lOM 8 I{ IIIHHOH OTPHUaTeJlbHOH IlOJillPHOCTH IlHTaHHll (HJ!H JeMJieH) 

nporpaMMHPYIOIUero pe3HCTOpa. (llpuM. HOyl/. peiJ.) 

288 ----



5. 13. npakTM"leCKOe np111MeHeHMe 3ne1<TpOHHblX rMpOCKOnOB 

ro ropM30HTaJlbHOro 110JIOJKeHM5I (ypoBeHb 0) COCTaBJI5IeT ±300° /c. 

Pa3,aeJIHTeJibHbIH KOH,aeHcaTOp C 1 ( 06pa3yromMH: coBMeCTHO c pe3MCTO­

poM R1 qacTOTHbIM cpMJibTp c 110JiocoH: cpe3a oKOJIO 0.3 fu) He 11po11ycKaeT 

110CT05IHHYIO COCTaBJrn:IOmyro Harrp5IJKeHM5I Ha BXO,l( 011epaUMOHHOfO ycM­

JIMTeJI5I DA 1. 
fupocK011 Kpe11MTC5I Ha ( MJIM no.u) TOp11e,l(O a:STOM06MJI5I c 110MOmbIO 

.UBYX caMope30B. Coe.l(MHMTeJihHhie 11p0Bo.ua 110.uKJiroqaIOT K rupocK011y qe­

pe3 pa3'beM, HarrpuMep, Plll3-5. Kor.ua aBTOMo6MJib HaXoJJ.MTC5I Ha poBHOM 

11Jioma.uKe, B ToqKe A HI13KI1ti ypoBeHh M curnaJIM3aTOp He aKTMBeH. 

IlpM M3MeHeHMM ropM30HTaJibHOro 110JIOJKeHM5I .uaTqMKa (Kor.n:a O,UHO M3 

KOJiec 11po6MBaIOT) Ha Bhixo.ue DA1 (BbIBO.ll 6) 11pttcyTcrnyeT ttanp.l'I)l{eHMe 

BhICOKOfO ypoBH5I (B ToqKe A), Kornpoe oTKpbrnaeT KJIIOqeBon TpaH-

3McTOp VT1, BCJie.l(CTBMe qero 3aJKMraeTrn cBeTO.UHO.U HL1 MJIM BKJiroqaeT­

rn BMeCTO Hero 3BYKOBOe ycTpOMCTBO 0110BemeHM5l. 

npaKTM'48CKOe npMM8H8HMe 

)lJI5I TOro qTo6bI <'(03ByqMTb~ CMrHaJIM3aTop, Tpe6yeTC5I BBeCTM B cxeMy 

He3HaqMTeJibHble M3MeHeHM5I. 

BMecrn cBeTo.uuo.ua HL1 (MJIM napanJieJibHO eMy) c co6mo,ueHMeM no­

m:i:pHocTM, yKa3aHHOM Ha Kopnyce, BKJI10qa10T Kal1CIOJib co BCTpoeHHblM re­

HepaTOpOM 3q (Ha Ha11p5IJKeHMe 3 ... 12 B). )lJI5I 3ToiI ueJIM 110,uoiI.n:yT Kan­

CIOJIM TMna FMQ2705, EXP-1203 M attanomqHbie, paccqMTaHHbie Ha cooT­

BeTcrny10mee ttanp5IJKeHMe nMTaHM5I. KpoMe Toro, MOJKHO BKJIIOqMTb 

KallCIOJIM c 3cpcpeKTOM cupeHbl MJIM c 3cpcpeKTOM npepbIBMCTOH rettepaUHH, 

Ha11pttMep, KPI-4332-12, KoTOpbIM 6y,ueT pa6oTaTb TaKJKe 11ptt Hanp5IJKe­

HMM 3 ... 12 B. 

Ho qTo TaKoe 3BYK B6JIM3M MCTOqHHKa onacHOCTM M B,UaJIM OT X035IMHa 

aBTO? <l>MKUH5I. Ilo3TOMY ynpaBJI5IIOmMiI CMrHaJI B TOqKe A (BhICOKI1ti 

ypoBeHb Ha11p5IJKeHM5I npM HaKJIOHe aBTOM06MJI5l) Jiyqme Bcero IlO,UKJIIO­

quTb K MaJIOMomHOMY pa.uuo11epe.ua10meMy ycTpOMCTBY (Ha qacTOTax 

rpaJK,uaHcKoro ,UHanaaoHa 27 Mf u, npHTOM Ha .upyroil pa.uuoCTaHUMH H3 

0,l(HOro KOMilJieKTa KOHTpOJIMpoBaTb COCT05IHHe Cl'.1THaJIM3aumi) MJIH K BXO­

.uy aBTOM06MJibHOH CMrHaJIM3aUirn, Ha11pMMep K KOHUeBOMY BblKJIIOqaTe­

JIIO, ycTaHOBJieHHOMY 110.u Ka110ToM MJIM B Topue ,UBepeiI Ka6ttHbI. Te11epb, 

npM HapymeHMM ropM30HTaJlbHOM 11JIOCKOCTM ( cpa6aThIBaHMlf rHpOCKOl1a) 

cpa60TaeT aBTOM06MJibHa5I CMrHaJIM3aUH5I, 11pMBJieqeT BHMMaHMe JIIO,l(eM M 

X035lHHa, M 11pOKOJI Bcex KOJiec MOJKHO 11pet1:0TilpaTifTb. A rJiaBttoe, BOBpeMH 

ero 3aMeTHTb H 11pHH5lTb Mepbl K MC11paBJieHMIO CHTyaUMM. 
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rnasa 5. BCSIK3SI BCSl'4111Ha 

0AeTansix 

Bee rrocT05IHHhie pe3HCTOphI Tttrra MJIT-0,25 HJIH MF-25. 

KoHneHcarnp Ci HerroJI5IpHhIH Tttrra K10-17. KoHneHcarnp C2 - oK­

cttnHhIH TaHTaJIOBhIH, Tttrra K52-x HJIH K53-x. KoHneHcarnp C3 - nma 

KM-6E. 

0KcttnHhIH KoHneHcarnp C4 THrra K50-20 crnaJKttBaeT rryJihCaI!HH Ha­

rrp5IJKetttt5l HCTO'IHHKa IIHTaHH5l. EcJIH rrpttMeH5leTC5l aBTOHOMHhIH HCTO'I­

HHK IIHTaHH5l - 6aTape5I HJIH aKKYMYJI5ITOp, Kottnettcarnp C4 H3 cxeMhI HC­

KJIIO'IaeTC5l. 

CBernntton HU - Jiro6o:i1 THrra AJI307EM HJIH attaJiom'Itthr:i1. L{JI5l 

JIY'IIIIero BH3YaJihHOfO KOHTpOJI5l MOJKHO HCIIOJih30BaTh CBeTonHon c ::i¢­

¢eKTOM MHraHH5l. 

BMecrn orrepaI!HOHHOro ycttJIHTeJI5l KP140YL{1208 MOJKHO rrpttMeH5ITh 

KP140YL{12, KP140YL{20 c Jiro6brM 6yKBeHHhIM ttttneKCOM. 

Tpatt3HCTop VT1 - JIIo6o:i1 KpeMHHeBhIH n-p-n-THrra c Ko::i¢¢tt1IHeH­

TOM yrnJieHH5l rro TOKY h21 E 6oJiee 40. 

Hana>K111BaH1rte 

Y CTpo:i1crno B HaJiaJKttBaHHH He ttyJKnaeTrn. B CB5l3H c BhICOKo:i1 'IYB­

CTBHTeJihHOCThIO IIhe30KepaMH'IeCKOro naTqHKa u 1 Heo6xonttMO JKeCTKO 

KperrttTh ero K Koprrycy yCTpoilcrna, KOTOphIH B CBOIO oqepenh noJIJKeH 

HMeTb MaKCHMaJihHO pOBHYIO ropH30HTaJihHYIO IIOBepXHOCTh. 

Biiw.taHue! Ilpu MOHmaJ/Ce 3JteMeHmoe ycmpoucmea Hellb3a nepezpeeamb 
8bl80abt a amt/WW JICGJIOM pa30lpemozo naallbHUIW ( 8peMa naUKU He 6o;zee 1 C). 

IlOJih30BaTbC5l naT'IHKOM rrpOCTO - noCTaToqtto yCTaHOBHTh ero Ha 

KOHTpOJittpyeMOH IIOBepXHOCTH ( eCJIH rrpenrroJiaraeTC5l KOHTpOJih HaKJIOHa 

II CTa6ttJIH3aI!HH) MJIH IIOMeCTHTh B npyryro (He JKHnKyIO) KOHTpOJittpye­

MYIO cpeny nJI5l KOHTpOJI5l Btt6pa1IHH. 

I1CTO'IHHK IIHTaHM5l nJI5l ycTpOHCTBa - CTa6ttJIH3HpOBaHHhIH, C IIOCT0-

5IHHhIM Harrp5IJKeHMeM 3 ... 5 B. ToK IIOTpe6JieHM5l Bcero Y3Jia c naT'IMKOM 

ENC-03J He rrpeBhIIIIaeT 5 MA. 

Ilptt HCIIOJih30BaHHM aHaJIOrH'IHoro rrptt6opa ENV-05F-03 rrapaMeTphr 

ycrpoilcrna y JIY'IIIIaIOTC5I ( IIOBhIIIIaeTC5l qyBCTBHTeJibHOCTh ). 0TpHI!aTeJib­

HhIM MOMeHTOM TaKOH 3aMeHhI MOJKeT IIOKa3aTbC5l rrapaMeTp MaKCMMaJih­

HOH yrnoBo:i1 CKopocTH - y ::iroro rrptt6opa OH MeHhIIIe: ±80°. OnHaKo rrptt­

MeHeHtte naT'IMKa ENV-05F-03 rro3BOJI5leT tt36aBHThrn OT orrepaI!HOHHoro 

ycttJIHTeJI5l B cxeMe ( cxeMa BKJIIO'IeHH5l rroKa3a Ha Puc. 5.33). 
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5.13. npaKTH'leCKOe npHMeHeHHe 3neKTpOHHblX rHpOCKOnOB 

C2 • C1 
4.7 I I 0.1 

6.3B 

Puc. 5.3J. 3JieKTpuqeCKaH cxeMa c rnpocKonoM ENV-OSF-03 

Ha KpeMHlieBbIX ,L{liO,L{aX co6paH BbIIlp5IMMTeJib BbIXO,L{ KOTOporo MO)K­

HO no,nKJiroqMTb K ynpasJrnromeMy y3Jiy, ttanpMMep K ToqKe A (Puc. 5.32). 
MuttycoM, M O..UHOBpeMeHHO CTMMYJIOM L\JI51 ycoBeprneHCTBOBaHM.a 

npe..uJioiKeHHOro ycTpOHCTBa, 5IBJI5IeTC5I HeKOTOpa5I MHepTHOCTb cpa6aTbIBa­

Hli5I rupocKOITOB, BbI3BaHHa5I ITJiaBHbIM (He pe3KHM) cnycKOM B03}'.lyxa li3 

KOJieC, TO eCTb 3a,LlepiKKa BKJIIOqeHM5I ClifHaJIM3aUMli MOiKeT COCTaBMTb He­

CKOJibKO }'.leC.aTKOB ceKyH..u. Ho, }'.laiKe yqMThrna.a 3TO, ..uattttoe yCTpoii:crno 

crroco6tto npeL1yrrpe..nMTb xo3mrna o ttarra.l(eHMH Ha ero aBTOMo6HJib paHb­

rne, qeM HaCTyIIMT YTPO li IIOMO:lKeT B HHbIX CXO,UHbIX c1nyaUH5IX, HarrpH­

Mep, npH o6bIKHOBeHHOM (He KpHMHHaJibHOM) npoKOJie KOJiec B ,UaJibHeii: 

..uopore, liJIH npH IlOilblTKe CH5ITM5I KOJiec, qTo, K COiKaJieHMIO, B COBpeMeH­

HOH PocCMli eme npaKTHKYIOT HeKOTOpbre HH,L{HBM..UYYMbI. 
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5. 14. ABE CXEMbl nnABHOM 
PErynMPOBKM BPALI-'EHMS1 
BEHTMnS1TOPOB 

YnPABnEHMEBEHTMnHTOPOM 
C HAnPH>KEHMEM 12 B 

c IlOMOII(bIO HeCJIOJKHOH cxeMbI-IIpHCTaBKII, yrrpaBJI5IIOII(eH CKOpOCTbIO 

Bparn:eHH5I JIOIIaCTeH rropTaTHBHOro BeHTHJI5ITOpa c IlIITattHeM OT HaI1p5IJKe­

HII5I 12 B rrocT05IHHoro TOKa, ynaeTc5I cyrn:eCTBetttto pacnrnpIITh B03MO:lK­

HOCTII noro HeCOMHeHHO IlOJie3HOro rrpn6opa. 

3JieKTpwi:eCKa5I cxeMa Y3Jia rrpenCTaBJietta Ha Puc. 5.34. B octtoBe cxe­

MhI rronyJI5IpttbIH TaHMep KP1006BI11, BI<JIIO<IetttthIH B Kaqecrne reHepaTO­

pa HMTIYJibCOB. 

•CKOpOCTb» R1 I 
2.7K 10~~ I 

2 
TR 

6 TH 

01 

o.o~b: 1 
V-

01 KP1006Bi111 

R710K 
VT11 
KT827A 

ILJLfL R5=0 

JUUL R5max 

Puc. 534. 3JieKTpn:qeCKa5l cxeMa ycTpOHCTBa yrrpaJmeHR.H BeHTRJl.HTOpOM 

Oco6eHHOCTh cxeMbI TaKoBa, 'ITO CKBaJKHOCTb HMIIYJibCOB Ha Bhixone 

MHKpOCXCMbI (BbIBO)'.( 3) MO:>KHO peryJIHpoBaTb, H3MeH5I5I ttanp5I:lKem1e CMe­

rn:eHII5I Ha BXO)'.(e 5 MHKpocxeMbI Di. TaKOH MeTO)'.( noJiy<IHJI Ha3Batttte nrn­

pOTHO-IIMTIYJibCHoro MeTO)'.(a (IIII1M) H3MeHeHH5I BbIXO)'.(HOro CHrttaJia. 

IlOCKOJibKY 3JieKTpOMOTOp BeHTHJI5ITOpa npII Bparn:eHHH )'.(afa B 6opTO­

BOH ceTH aBTOM06HJI5I rroMextt (ttx JierKo 3aqmKcttpoBaTb )'.(a:lKe Ha cJiyx, ec­

JIH BKJIIO'llITb, HarrpHMep, aBTOM06HJihHYI0 MarttHTOJiy 6e3 IlOMexorro)'.(aB-
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- 5. 14. ~se cxeMbl nnasHOM perymrposKH spa~eHHR seHTHnflTOpos 

JI.suomero cPMJibTpa no IlMTaHMIO MJIM TpaHCMBep ), B :meKTpOHHyIO cxeMy 

ycTpOHCTBa ynpaBJieHMR (PHc. 5.34) BBe,n:eHa cTa6HJIM3aIJJIOHHaH uenh, 

cocrnamM M3 3JieMeHTOB R6, C3 H CTa6HJIHTpotta VD 1. B Ka<Iecrne no­

cJie,n:ttero )KeJiaTeJibHO npMMeHMTb JII06oiI M3 MMeIOll(HXCH noJiyrrpoBO.ZJ:HM­

KOBbIX rrptt6opoB c Harrpa)KeHMeM cTa6MJIM3aUMM 9 B. ToK, rroTpe6JiaeMbIH 

MMKpocxeMoi1: D1 B pa6o<IeM peJKMMe, Mettee 10 MA, II03TOMY rrpMMeHeHMe 

rrpocToro crn6MJIMTpotta orrpaB,n:aHHO. 0KCM.ZJ:HbIH KOH,n:ettcaTop C4 crna­

JKMBaeT HM3KO'IaCTOTHbie IIYJibCaUMM no IIMTaHMIO. 

MMKpocxeMa D1 rrpM BKJIIO<IettMH nnTattna Bb1pa6aTbIBaeT 3JieKTpn­

<IeCKHe MMITYJihCbI npaMoyroJibHOH ¢opMbI. qacToTa nMnyJihCOB onpe.n:e­

JiaeTca 3Ha<IeHHHMM 3JieMeHTOB BpeMa3a,n:aromei1: uenH R3C2. qeM MeHbIIIe 

eMKOCTb KOH.ZJ:eHCaTopa C2, TeM BbIIIIe <IaCTOTa HMIIYJibCOB Ha BbIXO,n:e (BbI­

BO,n: 3 D1). Pe3HCTOpbI R1, R4, RS 06pa3y10T ,n:eJIHTeJib ttanpaJKettna c B03-

MOJKHOCThro peryJinpoBKH. Kott.n:ettcaTop C1 06ecrre<I1rnaeT nJiaBttoe M3Me­

Hemi:e CKBaJKHOCTH rrpaMoyroJibHhIX HMITYJihCOB. <l>opMa MMIIYJibCOB noKa-

3aHa Ha PHc. 5.34, BHH3y. CocTaBHoiI TpaH3HCTOp VT1 OTKpbrnaeTca c 

KaJK,n:bIM IIOJIO/KHTeJihHbIM HMIIYJihCOM, rrpnxo.n:aru:MM B ero 6a3y <Iepe3 

orpaHM<IMBaromni1: pe3HCTop c Bhlxo.n:a MMKpocxeMhI. Ko3¢¢MuneHT 3a­

rroJIHeHHH IIOCJie,n:oBaTeJibHOCTII HMITYJibCOB KOJie6JieTCH, B 3aBHCI1MOCTH 

OT corrpoTHBJieH11a ,n:eJI11TeJia HanpaJKemrn Ha Bxo.n:e D1, rrp11Meptto OT 3S 

.n:o 100%. CKopocTb Bpamettna 3JieKTpo.n:BnraTeJia BeHTMJIHTopa yBeJIM<IM­

BaeTrn nponopUHOHaJibHO yMeHbIIIeHMIO corrpOTHBJieHHH nepeMeHHOro pe-

3MCTopa RS. IlpM conpoTHBJieHnM RS, paBHOM 1 K0M M Mettee, - cKopocTb 

BpameHMH BeHTHJIHTOpa MaKCMMaJibHM. 

Hana>KMBaHMe 

y CTpOttCTBO B HaJia/KMBaHHH He ttyJK,n:aeTrn. 

0AeTansix 

0KCH.ZJ:Hhre KOH;:i:ettcarnpbI THna KS0-20 Ha pa6o<Iee ttanpaJKettrre He HH­

JKe 2S B. OcTaJihHhre KoH;:i:ettcaTOpbI B cxeMe - KepaMH'IeCKMe IIJIH nrna KM. 

BMecTo cocTaBHoro TpaH3MCTopa, ynpaBJIHIOIUero 3JieKTpo.n:nttra­

TeJieM MaJIOMOll(HOro BeHTHJIRTOpa, MO/KHO npMMCHHTb npM6op 

KT834A. .. KT834B. CocTaBHOH TpaH3MCTOp VT1 tteo6xo,n:nMo ycTaHOBHTb 

Ha H30JIMpOBaHHbIH OT MaCCbI aBTOM06HJI.H TeIIJIOOTBO;:J:. 3TO ITOBbICHT 6e30-

nacHOCTb 3JICKTpOHHbIX 3JICMCHTOB M Ha,n:eJKHOCTb BCero y3Jia npM ;:J:JIMTeJib­

HOH 3KCIIJ1yarnUMM rrpM6opa B JKapKyro noro.n:y. 3JieKTpM<IeCKMe rrapaMeTpbI 

peKOMCH,n:yeMbIX TpaH3HCTOpOB TaKOBbI, 'ITO Beeb y3eJI HMeeT Heo6xo,n:HMblll 

--ifliim 293 



rnaaa 5. BCSIK8SI BCSl"IMH8 

Janae pa6orncnoco6HocTH: MaKcHMaJihHaJI MOlliHOCTh paccenBaHm1 KT827 
H KT834 100 BT; MaKCHMaJihHO ,nonycTHMhIH TOK 3THX TpaH3HcrnpoB 5 ... 8 A. 

y CTpOHCTBO ycneurno HCilbITaHO B Te1IeHHe JieTa 2006 r. c BeHTHJI51TO­
poM KHTaHCKoro npoH3BO.UCTBa HYUS-2900-12. 

YnPABnEHME BEHTMnS1TOPOM c HOMMHAnbHblM 
HAnPS1>KEHMEM 24 B 

B :>KapKyro noro.uy OT TenJia 4npeIOT1> He TOJihKO BO.UHTeJIH 0Te11ecTBeH­
HhIX JierKOBbIX aBTOM06HJieil: ( HHOMapKH BbICOKOro KJiacca, KaK npaBHJIO, oc­
HameHbl KOHAHQHOHepaMH), HO TaKJKe BO,l(HTeJIH H nacca:>KHpbl rpy3oBHKOB. 
Ilpn TeMnepaType +25 ... +30°C Ha yJIHQe B 3aMKHyTOil: Ka6nHe TeMnepaTypa 
no.uHHMaeTc51.uo +45 ... +50°C. B TaKoil: c1nyaQHH He cnaca10T OTKphIThie JIIO­
KH H OKHa. 0,UHH H3 BapHaHTOB pemeHH51 npo6JieMbl - ycTaHOBHTb B Ka6nHe 
,l(OilOJIHHTeJibHbIH BeHTHJI51TOp ,l(Jl51 06.uyBa XOJIO,l(HbIM B03.UYXOM. 

3JieKTpn11ecKaJI cxeMa y3Jia npe.uCTaBJieHa Ha Puc. 5.35. 
3JieMeHT MHKpocxeMbI DA1.1 06ecne11HBaeT e.UHHH'IHhIH Ko::icpqmQH­

eHT ycnJieHH51. Pe3HCTop R1 - peryJinpyeMbIH ti:eJIHTeJib Hanp51:>KeHH51, 
no,UKJIIO'leHHhIH K Bxo.uy nepBoro onepaQHOHHoro ycHJIHTeJI51 (OY). Ha-

DA2 

1-------------+--+---+248 

Rl 
4.7K 

c1• 
10.oI 
158 

DA1 KP1435YA2; 
DA2 KP142EH5A(6,8). 

C20.01 

R512K 

C3 
10.0 
508 

C5 + 

22.0 I 
508 

+ C4 
I 100.0 

508 

VTl 
KT827A 

Ml 

Puc. 5.35. 3JieKTPH'!eCKM cxeMa BeHTH.IDITOpa 

c HOMHHaJibHbIM Harrp5or<eHHeM 24 B 
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- 5. 14. ABe cxeMbl nnaBHOlii peryn111poBK111 Bpa°"eH111S1 BeHT111nsiTopoB 

rrp5DKeHIIe Ha Bhrxo.n:e <iToro OY mraBHO II3MemreTC5I rrporroprwoHaJibHO 

HarrpmKeHIIIO Ha Bxo.n:e (Bbmo.n: 3) MIIKpocxeMbI KP1435Y)l2. 

B <iJieKTpOHHYIO cxeMy yrrpaBJieHII5I BBe;:i:eHa crn6IIJIII3aU:IIOHHa5I u:errb, 

cocT05IIu:a5I II3 MIIKpocxeMhI CTa6IIJIII3arnpa KP142EH5A II KOHJJ:eHcarnpa 

C 1. 0KCIIJJ:HbIH OKCIIJJ:HbIH KOHJJ:eHcarnp C4 crnaJKIIBaeT HII3KO'IaCTOTHhre 

rryJibCaU:IIII rro IIIITaHIIIO. Koa¢qmu:IIeHT ycIIJieHII5I OY DA1.2 Haxo.n:IITC5I 

B 3aBIICIIMOCTII OT rroJIOJKIITeJibHOH o6paTHOH CB5I3II RSC2. CoCTaBHOH 

TpaH3IICTOp VT1 yrrpaBJI5IeTC5I rrpIIxo.n:5IIu:IIM Bero 6a3y 'Iepe3 orpaHII'IIIBa­

IOiu:IIM pe3IICTOp R4 Harrp5IJKeHIIeM c Bhrxo.n:a MIIKpocxeMbI DA1.2. 

Hana>1<111eaH111e 

y CTpOHCTBO B HaCTpOHKe He HyJK.n:aeTC5I II, eCJIII co6paHO 6e3 onrn6oK, 

Ha'IIIHaeT pa6oTaTb cpa3y. Moru:HbIH pe3IICTOp R7 rrpII pa60Te y3Jia MOJKeT 

HarpeBaTbC5I .n:o TeMrrepaTyphI +40°C, 3TO 5IBJI5leTC5I HOpMaJihHblM. 

IlpIIMeHeHIIe .n:aHHOro yCTpOHCTBa II03BOJI5leT coxpaHIITb BpanraIOIIIIIH 

MOMeHT JJ:BIIraTeJI5l II rrpII yBeJIII'IeHIIII Harpy3KII ( HarrpIIMep, eCJIII JIOIIaCTII 

aJieKTpo.n:BIIraTeJI5l rro KaKott-JIII6o rrpII'IIIHe 6y.n:yT rrpII.n:epJKaHhI ). Bpanra-

10ru:11H. MOMeHT coxpaH5leTC5l 6Jiaro.n:ap5I IICIIOJlh30BaHIIIO B cxeMe u:errO'IKII 

IIOJIOIKIITeJibHOH o6paTHOH CB5l3II JJ:JI5l KOMIIeHCaU:IIII rra.n:eHII5I Harrp5IJKeHII5l 

Ha corrpoTIIBJieIIIIII 5IKOp5l. B Hecrn6IIJIII3IIpoBaHHbIX <iJieKTPOJJ:BIIraTeJI5lX 

IIOCT05IHHOro TOKa c IIOCT05IHHhIM MarHIITOM, CKOpOCTh Bparu:eHII5I KOTOpbIX 

MOJKeT M3MeH5IThC5l, CHIIJKeHIIe CKOpOCTII rrpII Harpy3Ke oco6eHHO CIIJihHO 

rrp05IBJI5IeTC5I nptt HII3KMX Harrp5IJKeHII5lX IIIITaHII5l. IloJIOIKIITeJibHa5I o6-

paTHa5I CB5l3h C03;:i:aeT OTpIIU:aTeJibHOe conpOTIIBJieHHe, KOTOpoe KOMIIeHCII­

pyeT HeJIIIHeHHhre a¢¢eKThI, rnmaHHhre c conpoTIIBJieHIIeM 5lKOp5I. Iloarn­

MY noJIOJKIITeJihHa5l o6paTHa5I B5l3h o6ecne'IIIBaeT mrneH.HyIO 3aBIICHMOCTh 

CKOpOCTII BpanreHII5I 3JieKTpOJJ:BIIraTeJI5I OT Harrp5IJKeHM5I Ha Bxo.n:e peryJI5I­

TOpa CKOpOCTII (DA1.1). 

Uerro'IKa C5R6 yBeJIII'IHBaeT BpeM5l peaKU:IIII rrOJIOJKIITeJibHOH o6paT­

HOH CB513M, a TaKJKe pa6oTaeT B Ka'IeCTBe ¢IIJibTpa HIIIKHIIX '!aCTOT II OCJia6-

JI5IeT llIYMbI TOKa JJ:BIIraTeJI5I, npoxo.n:Hru:IIe Ha BXOJJ: aJieMeHTa MIIKpocxeMbI 

DA1.2. Heo6xo.n:IIMO Y'IIIThIBaTb, 'ITO Ha nepexo.n:e 6a3a-<iMIITTep cocTaBHO­

ro TpaH3IICTOpa II Ha pe3IICTOpe R7 Tep5IeTrn no'ITII 2 B noJie3Horo Harrp5I­

JKeHII5I, Il03TOMY MaKCIIMaJihHa5I pa3HIIU:a IIOTeHU:IIaJIOB, B03.ZJ:eHCTBYIOIIJ:a5I 

Ha aJieKTpo.n:BIIraTeJih cocTaBIIT 22 ... 23 B. 

PeKoMeH.n:yeMyIO cxeMy MOJKHO c rrOJib30H npIIMeH5ITb JJ:JI5I .n:pyrIIx 3a­

.n:a'I, oco6eHHO TaM, r.n:e Heo6xo.n:IIMO o6ecne'IIITh cTa6IIJihHYIO '!aCTOTY Bpa­

nreHII5I <iJieKTPOJJ:BIIraTeJI5l npII yBeJIII'IeHIIII Harpy3oK. IIepeMeHHhIM pe-

3IICTopoM RS B raKIIX cJiy'IaHx .n:o6IIBaIOTC5I II3MeHeHII5I Koa¢¢IIU:IIeHTa 



rnaaa 5. BCRKas:i BCS'ILIMHa 

ycttJieHH.H 3JieMeHTa DA1.2 TaK, lfT06hI cKopocTh BpameHm.1 BaJia 3JICKTpo­
,a:BHraTeJI.H He Memrnacb rrpH yBeJIHlfCHHH Harpy3KH. 

0AeTansix 

MttKpocxeMy KP1435Y.l(2 MO/KHO 3aMeHHTh KM544Y.l(7 HJIH 
KP 1401 y .l(2 c JII06bIM 6yKBCHHhIM HH):(CKCOM. 

CTa6HJIH3aTOp DA2 MOJKeT rrpttMeH.HThC.H mo6oi1 H3 cepHttHoro p.H,a:a 
KP1157EH502A c Harrp.HJKeHHeM CTa6HJIH3aUHH Ha Bhixo,a:e 5 B1). IlOTpe6-
1rneMhIH TOK OT cTa6HJIH3aTOpa DA2 He rrpeBhIIllaeT e,a:HHHU MHJIJIHaMrrep. 

0KcH,a:Hhie KOH,a:eHcarnphr THrra KSO-20 Ha pa6oqee Harrp.HJKeHHe He 
HH/Ke 25 B. 0CTaJihHhie 3JieMCHThI B cxeMe TaKHe )KC, KaK H B rrpe,a:hI,a:ym:eM 
orrucaHHM. Bee rrocTO.HHHhie pe3HCTOphI, KpoMe R7 THrra MJIT-0,5. R7 -
THrra II3B-5 HJIH THIIa Il3BP. EJIH TaKoro pe3HCTOpa HattTH He y,a:acTc.H -
MO/KHO H3fOTOBHTh ero caMOCTO.HTCJihHO, HaMOTaB Ha rrpoCTOH KapaH,a:allI 
10 BHTKOB TpaHccpopMaTOpHOro rrpoBo,a:a THrra Il3JI, ,a:HaMeTpOM 0.8 MM. 
IlocJie HaMOTKH KapKac (KapaH,a:allI) CJie,a:yeT BhIHyTh, OCTaBHB HaMOTKY 
6e3 KapKaca. 

IlepeMeHHhIH pe3ttcrnp R1 THrra CII0-1. IlepeMeHHhIH pe3HCTop RS 
JIYlfille rrpttMeHHTh MHOroo6opornhIH, nma CIIS-1BE. 

y CTpOMCTBO ycrrenrno HCilhITaHO c BCHTHJI.HTOpOM poccnikKoro rrpoH3-
BO):(CTBa MO):(CJIH .l(B-302T. 

l) c yqeTOM B03Mo:lKHOCTH B03HHKHOBeHIUI 6pOCKOB HanpIDKeHIDI B 6opTOBOH ceTH 

aBTOM06HJrn, npeacraBJllleTCJi uenecoo6pa3HblM MH nOBbIIIIeHIDI 3KCnJiyaTaUHOHHOH 

Ha)le)[(HOCTH ycrpoficTBa nttTaHtte MHKpOCXCMbl DA2 ocymecTBJIHTb c BblXO)la CTa6HJJH3aTopa 

DA2. KpoMe roro, caM cra6HJJtt3arop HanpH)[(eHIDI nyqIIIe ttcnoJJb30BaTb H3 rex, 'ITO 

npeaHa3Ha'leHbI MH asro3JJeKTpOHHKH, HanpttMep rnna LM2940/41. (flpUM. HOylf. peiJ.) 



5.15. ABTOMATM"IECKASI 
BEHTMflSIU.MSI PA60"1Ero MECTA 

Ilapbl ITpo.n:yKTOB ITaHKM Bpe.UHbl .n:mr 3.ll:OpOBb.H M ITPM l{JJMTeJJbHOM 

npoBe,Z:(eHMM 6e3 Bbln'l)KKM, HrHOpHpy.H ITpaBHJJa 6e30ITaCHOCTM, 3JleKTpo­

MOHTa:lKHbIX pa6oT MoryT ITpHBeCTH K HeITOITpaBHMblM ITOCJJe.n;cTBH.HM l{Jl.H 

opraHM3Ma qeJioBeKa. IIoaToMy cBoeBpeMeHHa.H BbIT.H:JKKa M npoBeTpHBa­

HHe pa6oqero MeCTa Heo6xo,nHMbI. IIpocToii: TepMoperyJJ.HTop Haxo.n:HT 

ITpaKTHqecKoe ITpHMeHeHHe B Jia6opaTOpMH pa,n;HOJII06HTeJJ.H, He TOJJbKO 

l{JIH BeHTHJI.HIJ;MH pa6o'lJ:ero MeCTa, HO M ITPM Heo6xo.n:MMOCTH .lJ,JI.H OTKJIIoqe­

HH.H ITa.HJJbHHKa. 

nPPAHU.Mn PA60Tbl YCTPOMCTBA 

y CTpoiicTBa aBTOMaTHKM Ha OCHOBe TepMO)laTqMKOB Il0./Ib3YIOTC.H no­

ITYJI.HpHOCTbIO cpe.n.H pa,uMOJJI06HTeJieii. Ho He Bee OHM HMeIOT O.lJ.HHaKOBbiii 

ITPHHU:MIT pa6oTbI. HanpHMep, B npoMhIIIIJieHHbIX KOHCTPYKU:M.HX aJieRTpo­

yTIOroB, 3JJeKTpoqaifHMKOB H KOHBeKTopOB HarpeBaTeJJbHbIH 3JieMeHT OT­

KJIIOqaeTC.H OT ITHTaHM.H 6Jiaro.n.ap.H ITPHMeHeHMIO 6HMeTaJJJIM'!eCKOH IIJiaC­

TMHbl, KOTOpa.H ITO .lJ,OCTH:lKeHlrn 3a,uaHHOH TeMITepaTypbl pa3MbIKaeT (HJIH 

3aMbIKaeT) KOHTaKTbI B aJieKTpHqecKoii u;eITH. TaKMe yCTpoiicTBa ITPM Ka­

:>Kyme:ik.H ITpOCTOTe H Ha.lJ,e:lKHOCTH HMeIOT cymecTBeHHblH He.lJ,OCTaTOK -

HeBbICOKYIO TOqHOCTb OTKJIIOqeHH.H M Irnepu;HIO. 

y CTpOHCTBO TepMoperyJJ.HTOpa, cxeMa KOTOporo ITOKa3aHa Ha 

PHc. 5.36, oTKJ110qaeT HarpeBaTeJJbHbiii aJJeMeHT IIa.HJJbHHKa He ITO .n.ocTH­

)KeHHIO HeKOTOpoii 3a,uaHHOM TeMnepaTypbl, a TOJlbKO ITOCJie TOfO, KaK ee 

pocT crn6HJIH3HpyeTc.H, M oHa .UaJibIIIe He noBbIIIIaeTC.H. B 3TOM cymecTBeH­

Hoe OTJJHqMe npe.n.JiaraeMoro ycTpoii:cTBa, OT .n.pyrnx, y)Ke ony6JJMKOBaH­

HbIX B JIHTepaType. 

B KaqecTBe TepMo,naTqHKa npHMeHeH TepMope3HCTop KMT-1 (c oTpH­

u;aTeJJbHbIM TeMITepaTypHblM KOacpcpMu;HeHTOM COITpOTHBJiemrn) B repMe­

TH3HpOBaHHOM MeTaJIJJOCTeKJI.HHHOM Koprryce. MnKpocxeMa DA1 npe.n.­

cTaBJI.HeT co6oii KOMUapaTop, KOTOpbIH H3MeH.HeT COCTO.HHHe Ha BblXO.n;e 

---297 
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Puc. 5.36. 3JieKTpwi:ecKM cxeMa TepMoperym1rnpa 

(BbIBO,n; 9) ecm1 Bxo.n;Hoii CilfHa.JI ,n;I1c6a.n:aHcI1poBaH. Cilrtta.n: c TepMope3IIC­
Topa PR1 rroCTyrraeT Ha .llBe IIHTerpI1pyIOm:I1e 11,erroqKI1 c pa3JIHqHbIMH rroc­
TOHHHbIMII BpeMeHII: c :meMeHTaMII R3C2R4 II R6C4R7. TepMope3IICTOp 
PR1 JKecTKo 3aKperrmi:eTca B MecTe, rne o6hrqHo Haxo,n;I1Tca JKa.n:o rrMJib­
HIIKa, Koma OH He B pyKax pa,ZlHOJII06HTeJIJI (ttarrpHMep, Ha ynepJKHBaIO­
m:eii cnI1paJII1 rrMJibHOii cTamum q:mpMbI Pasi). 

IloKa HarrpaJKeHile B TOqKe A Heil3MeHHO, Ha BbIXo,n;e KOMnaparnpa 
HI13KI1H ypoBeHh, H BeHTIIJIJITOP BbITJIJKKH BhIKJIJOqeH. IIp11: Il3MeHeHIIH 
HaIIpSIJKeHIIJI B TOqKe A (Ha BXO,lle IrnTerpttpyIOm:HX 11,erro'leK) H3-3a H3Me­
HeHH5I OKpy%aIOm:eii TeMrreparypbl H, KaK CJie,llCTBHe, conpoTll.BJiemrn: Tep­
Mope3HCTOpa PR1, KoMrraparnp cpa6aTbmaeT. Ha BbIBo,n;e 9 DA1 OKa3bIBa­
eTca BhICOKI1M ypoBeHb Harrp5I%eHmI, OTKphmaeTca TOKOBbIH KJIIO'l Ha 
TpaH3HCTope VT1 II BKJIIO'laeTca cJia6orn'lHoe 3JieKTpoMarHIITHOe peJie 
KL CsoHMII KOHTaKTaMH peJie not{aeT rrnTattI1e tta BeHTIIJIJITop. 3rn rrpo­
Il3oii,n;eT He cpa3y, a KaK TOJibKO TeMrrepaTypa BOKpyr TepMope3IICTOpa CTa-
6IIJIIl3HpyeTCJI ( H:arpeB /Ka.n:a IlMJlbHIIKa ,n;ocTMrneT HaChrm:eHH.SI - 'ITO 
03Ha'laeT ero HeilO,llBM)J{HOe pacrroJIO)KeHlie Ha llITaTHOM MecTe ). IlMJibHIIK 
rrepIIO,ZJ;IlqecKII yqaCTByeT B rraiiKe BbIBO,ll;OB 3JieMeHTOB, TeMrrepaTypa ero 
JKaJia rrepHO,ZJ;Il'leCKII H3MemieTC5I (yMeHblllaen:H), H TeMrrepaTypa BOKpyr 
TepMope3IICTOpa TaKJKe He IIOCTOJIHHa, IIOTOMy, qTo IlaHJihHHK speM5I OT 
speMeHH Haxo,n;HTCJI B pyKax MOHTa/KHIIKa, a He Ha llITaTHOM MeCTe. 

BKJIIO'leHne BeHTHJI5IU:HH rrpoH3oii,n;eT c HeKOTopoii: 3a,n;epJKKOH, 3aBH­
cHm:eii OT IIOCT05IHHOR BpeMeHM IIHTerpnpyrom:eii n:enoqKII R6C4R7 II no­
TeHU:HaJia Ha o6KJianKax KoH.n;eHcaTopa C4. 3Ty I1Hepn:I10HHOCTb H3Memi:-

298 ----



5.15. ABTOMaTW·leCKaSI BeHTlllnSIU,lllSI pa6o-.ero MeCTa 

IOT, COOTBeTCTBeHHO yMeHhlli(l5I 3Ha'-Iemrn eMKOCTII C4 II corrpOTIIBJieHII.sI 

IIOCTO.sIHHOro pe3IICTOpa R6, II, Hao6opoT, yBeJIII'-IeHIIe HOMIIHaJIOB yKa-

3aHHhIX 3JieMeHTOB rrpIIBOJJ:IIT K IIOBhIIIIeHIIIO IIHepTHOCTII peaKIIIIII Ha II3-

MeHem1e corrpOTHBJiemrn TepMope3HCTOpa. 0TKJIIO'-IeHI1e BeHTHJI.sIIIHH 

rrpOII30HJJ:eT 'rrocJie OXJia)KJJ:eHII.sI TepMope3IICTopa (rrpH BhIKJIIO'-IeHIIII 

rra.s1JihHHKa). 

B Ka'-Iecrne aJihTepttaTIIBhr MO)KeT 6hITh ucrroJih30BaH 11 ;.i:pyroH: (Mexa­

HH'-IecKIIH) BapnaHT. Ha TepMo¢yprottax rpy30BhIX aBTOMo6uJieH: 3apy-

6e)KHOro rrpoII3BOJJ:CTBa (SiSu, Volvo, Scania, Man u ;.i:p.) ycTaHOBJieHhI Me­

xaHII'-IeCKMe ;.i:aT'-IHKM oKpy)KaromeH: TeMrrepaTyphr ¢upMhI Falco. TaKoH: 

;.i:aT'-IIIK HMeeT MexaHH'-IeCKHH peryJI.sITOp H 3JieKTpH'-IeCKHe KOHTaKThI ( o.z.i:­

HY rpyrrrry II3 Tpex KOHTaKTOB) )J;Jl.sI KOMMyTaIIIIM 3JieKTpoo6opyAOBaHH.sI 

( COOTBeTCTBeHHO BKJIIO'-IaeMbIX Ha IIO)J;OrpeB HJIH OXJia)K)J;eHHe ). II pH'-IeM 

caM AaT'-IHK TeMnepaTyphr (BhrneceHHhIH 3a Kopnyc np116opa) npe)J;cTaBJI.sI­

eT co6oH: cmrpa.nb 113 9 BHTKOB npOBOJIOKH cnerrHaJihHOfO COCTaBa. CH.sIB 

KpbIIIIKY c KOpnyca )J;aT'-IHKa, MexaHU'-IeCKOH peryJIHpOBKOH c IIOMOIIIhIO OT­

BepTKH A06nBaroTc.s1 rropora cpa6aTbrnaHM.sI TepMoperyJI.s1Topa (3aMhIKaHH.sI 

KOHTaKTOB) npu HY)KHOH TeMnepaType BOKpyr )KaJia na.sIJihHHKa Ha pa6o­

'-IeM CTOJie. IlpOBOJIO'-IHYIO CIIIIpaJib, KOTOpa.sI BhIIIOJIH.sieT cPYHKIIHIO )J;aT'-III­

Ka TeMnepaTyphI, YA06Ho HCIIOJih30BaTh KaK cn11pa.nh-)J;ep)KaTeJih IIa.sIJlhHII­

Ka, HarrpHMep IIa.sIJlhHhIX CTaHIIIIH. KoMMyTaIIMOHHhie KOHTaKThI MexaHu­

'-IeCKOfO )J;aT'-IHKa COOTBeTCTBeHHO IIOl'J:KJIIO'-IaIOT B pa3pbIB III1TaHH.sI 

BeHTIIJI.sITOpa BhIT.sI)KKH. 

KpoMe TepMope3HCTopoB c OTpurraTeJihHhIM TKC, B yCTpoH:crne MO)K­

HO MCTIOJih30BaTh ¢ornpe3HCTOphr (ttanpnMep, C<D3-1) HJIH Apyrne l'J:aT'-IH­

KH MJIM yCTpOHCTBa HM 3KBIIBaJieHTHhie c aHaJIOrH'-IHhIM xapaKTepoM H3Me­

HeHH.sI conpoTHBJieHH.sI. 

Boo6me, BapuaHTOB ucnoJih30BaHII.sI )J;aHHOro yCTpoH:crna o'-IeHh MHO­

ro, I1 OHH orpaHH'-IHBaIOTC.sI TOJihKO TBOp'-IeCKOH ¢attTa3MeH paAHOJII06HTe­

JI.sI. BMeCTO BeHTHJI.sITOpa MQ)KHO HCIIOJlh30BaTh H Apyme ycTpOHCTBa Ij:a­

rpy3KII, a TaK)Ke oxpaHHOH CI1THaJIH3aUHH. 

Hana>KMBaH111e 

Ha.na)KttBattue ycTpoH:crna CBOAHTC.sI K ycTaHOBKe c6a.nattcnpoBaHHoro 

cocTO.sIHH.sI BXOl'J:OB KOMnapaTopa. IloAKJIIO'-IeHHhIM Ha BhIXOA DA1 (K BhI­

BOl'l:Y 9) OCIIIIJIJiorpatj:>oM HJIH BOJlhTMeTpOM IIOCTO.sIHHOro TOKa KOHTpOJIH­

PYIOT B 3Toii: TO'-IKe H113Kl1H ypoBeHh ttanp.sI)KeHII51 B HCXOAHOM cocTo.sI­

HHM (npn KOMHaTHOH TeMnepaType BoKpyr )J;annKa PR1). Ba.nattcnpoBa­

HIIe ocymecTBJI.sIIOT rroA6opoM conpoTHBJieHH.sI pe3HCTopa R2. 
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0AeTal1RX 

KoMrraparnp KP554CA3A MOJKHO 3aMeHHTh KP554CA3B, K521CA3. 
BMecrn peJie K1 rro.nxottHT mo6oe cJia6orn1rnoe peJie, paccqHTaHHoe Ha 

ttarrp.SIJKeHH.SI cpa6aThIBaHH51 7 .. .12 B (rrpH Harrp.SIJKeHHH IIIITaHH.SI cooT­
BeTcTBeHHO 9 .. .12 B) II TOK KOMMYTaIIHH .no 300 MA l1CToqHHK IIHTaHH.SI -
crn6ttJII13HpoBaHHhIH. MaKCHMaJihHhIH TOK rroTpe6JieHII51 orrpe.n;eJI.SieTc.SI 
THIIOM rrpHMeHeHHOro peJie. IlpH yKa3aHHhlX Ha cxeMe 3JleMeHTaX TOK no­
Tpe6JieHI151 He rrpeBhIIUaeT 70 MA. 

ToKOBhIH KJIIOq Ha TpaH3HCTope VT1 3aMeH.SIIOT Ha KT817, KT940, 
KT603, KT630 c JII06bIM 6yKBeHHhIM HHtteKCOM MJIH Ha aHaJiomqHhie no 
3JleKTpn:qecKHM xapaKTepHCTHKaM KpeMHHeBbie TpaH3HCTOpbI cpeaHeii 
MOIIIHOCTH. 

Bee nocTO.SIHHbie pe3MCTOpbI Tn:na MJIT-0,25. 
0KCI1llHhie KOHtteHcarnpbI KS0-24, KS0-35 n: aHaJiomqHhie. HerroJI.Sip­

Hbie KOHtteHcaTOphI Tn:rra KM-6B MJIH aHaJiorn:qHbie. 
TepMope3n:crnp KMT-1MOJKHo3aMeHMTh MMT-1, MMT-4. 
B Kaqecrne BeHTHJI.SITopa n:crroJib3YeTCSI MaJIOMOIIIHhIH aJieKTpo.n;BHra­

TeJih rrepeMeHHOro TOKa, paccqn:TaHHhIM Ha HaIIp.SI)KeHHe B 3JieKTpHtzeCI\OH 
ceTH, HJIH rrpoMblIIIJieHHbIH 3JieKTpMqecKMH BeHTI1JI51TOp Ha HaIIp.SIJKeHHe 
12 B, Harrpn:Mep: ,llOT-302, P169-3686. B rrocJie,n;HeM BapttaHTe ero rroa­
KJIJOqaIOT B 11errb mnaHH51 IIOCT05IHHOro Harrp5IJKeHM5I 12 B. 
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5. 16. AOPA60TKA MrPYWKM 
ccKOT B MEWKE» 

B rrpo.n;aJKe BCTpeqaeTCH HrpyllIRa, KOTOpM B COOTBeTCTBMM co CBOMM 

BHellIHHM BM,ll;OM TaR M Ha3bIBaeTCH - ~KOT B MemRe~. ,llaJKe rrpH He3HatJH­

TeJlbHOM aRyCTM'leCROM B03,ll;eHCTBHM (lllyMe, rpOMKOM fOJIOCe, a TeM 6oJiee 

XJIOITKe MJIM y.n;ape) B6JIM3M HrpyllIKM, M3 Hee pa3.n;aeTCH 3BYKOBOH CMrHaJJ, 

HaITOMMHaIOIUMH BI13f KOTa, CXBatieHHOfO 3a XBOCT MJIM Be.n;ymero .n;paKy c 

.n;pymM ROTOM. To JKe rrponcxo.n;MT, HO c .n;pymM 3BYKOBhIM acpcpeRTOM, ec­

JIM ITOTpOraTh XBOCT rrceB,ll;OKOTa, BbICTyrraIOIUHH M3 ~MellIRa~. <l>oTO rrpo­

MblllIJieHHO M3rOTOBJieHHoro ycTpoii:cTBa rrpe.n;CTaBJieHo Ha PHc. 5.37. 
3JieRTpHtieCRM cxeMa ~Korn B MellIRe~ rroRa3aHa Ha PHc. 5.38. 
KaK MOJKHO pa3yMHO ncrroJJb30BaTh .n;aHHoe yCTpoii:crno? 

Cpe.n;n MHoJKeCTBa aJJeKTpOHHhIX ycTpoii:cTB, rroBTOpHeMbIX pa.n;noJI10-

6nTem1MM, oco6oe MeCTO 3aHMMaIOT rrpOCTbie a1<ycTM'leCRMe CMrHaJJM3aTO­

pbI-.n;aTtIMKH, KOTOpbie, 6JJaro.n;apH MX YHHBepCMbHOCTM, MOJKHO HCI10Jlb30-

BaTb B 6bITY rrpaKTHtJeCKH HeorpaHHtJeHHO: OT CMCTeM oxpaHbl .n;o aBTOMa­

TMtieCKHX BKJIIO'laTeJieii: MJIH COCTaBHbIX 'laCTeii: 6oJiee CJIOJKHbIX 

ycTpoii:crn, aI<TMBHpyeMbIX llIYMOBhIM B03.n;eii:cTBHeM. KaR qacTHhIH cJiy­

qaii:, aKyCTM'leCI<Me .n;aTtIHKM MOJKHO MCI10Jlb30BaTh B cpoI<ycax, HarrpHMep, 

Ha HOBOfO,ll;HeH eJIRe, r.n;e OT CJIOB ~~JIOtJKa, rop11!~ aBTOMaTH'leCRM BKJIIO­

qaTCH CBeTOBbie acpcpeRTbl. ,llpyroii: B03MOJKHblH rtpHMep - CMrHaJIH3aTOp 

IlOBbillleHHOfO ypOBHH myMa B rroMemeHHM, ceii:qac TaKMe CHrHaJIM3aTopbl 

cTaHOBHTCH Bee aRTyaJJhHee. OcHoBoii: ,ll;JIH Bcex BhilllerrepeqncJieHHhIX Ba­

pHaHTOB ycrrellIHO IlOCJIYJKHT paccMaTpHBaeMhlH HMJKe 3JieKTpOHHblH y3eJI. 

Ero oco6eHHOCTh B otieHb 6oJibllIOH tIYBCTBHTeJibHOCTH, ROTOpM o6ycJioB­

JieHa cotJeTam1eM B cxeMe rrhe3o3JJeMeHTa BM1 H TpaH3MCTopoB c BhICOKM­

MH xapa1<TepncTMKaMM ycnJieHHH TORa. 

3JieRTpOHHhIH y3eJI, cxeMa KOToporo noI<a3aHa Ha PHc. 5.38, rrpe.n;crnB­

JIHeT co6oii: ycmnneJih 3q Ha TpaH3MCTOpax c 6oJihllIHM CTaTH'leCKHM KO­

acpcpm.:i;HeHTOM rrepe.n;aqn TORa. Co6crneHHO .n;aTtIHKOM cJiyJKMT rrhe301<an­

c10Jih BM1. OH rrpeo6pa3yeT 3BYKOBOH cnman B aJ1e1<TpHtiec1<He KOJie6a­

HHH. 
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Puc. 5.37. I1rpynIKa <1KOT B MelllKe» 

Y CHJIHTe.Jib Ha Tpatt3HCTopax VT1 H VT2 rroCTpoett no npHHUHny ycrr­

Jiemra nOCT05IHHOfO TOKa. Pe3KHH lllYM, Tp5IcKa, XJIOnOK HJIH MHKpOB03-

.neilcTBHe no Kanc10.JII0 BM1 tteMei'.(JieHHO oTpa3MTC5I M3MettemieM ttanpa­

JI<eHM5I B 6a3e Tpatt3MCTopa VT2 Ha 1...1.2 B. qyBCTBHTeJihHOCTb y3Jia TaKo-



5.16. Aopa60TK8 1.1rpyWKM ccKOT B M8WKe» 

C2 
220.0, 108 

VT1...VT3 C8550D 

Puc. 5.38. 3JieKTpIIqecKM cxeMa yCTpoii:cTBa «KOT B MelllKei> 

Ba, tJTO yCTpoiicrno peampyeT Ha rnyM pe3Koro xapaKTepa ( HarrpIIMep, 

XJIOIIOK) Ha paCCTO.HHIIII 4 ... 5 M. 

Brnpoii KacKa,n: Ha TpaH3IICTope VT2 ycHJIIIBaeT CIIrHaJI JJ;O ypoBH.H, He­

o6xo.n:HMOro .UJIH aKTHBaJJ;HH BXO,n:Horo KJIIOqa MHKpocxeMhI DA1 (BbIBO.U 

3). IlocTOHHHbIH pe3IICTop R2 orpaHHtJHBaIOT KOJIJieKTopHbIH TOK VT1, 

rrpeJJ;oxpaHH.H TpaH3IICTOp OT Bhrxo,ua H3 cTpOH. KoH,n:eHcarnp C 1 o6ecrre­

tJIIBaeT IIOJIOJKIITCJII>HYIO o6paTHYIO CBH3b Me)K)J;y BXO,UOM H BbIXO,UOM ycn­

JIHTCJIH. KoH,n:eHCaTop C2 crnaJKHBaeT rryJibcaunn Harrp.HJKeHHH IICTOtJHHKa 

IIIITaHIIH. 

IlpII Bo3,n:eiicrnnn 3ByKoBoro cnrnaJia Ha KarrcroJib BM1 ycnJieHHnrH: 

3JICKTpH'ICCKHH cn"rHaJI rrocTyrraeT Ha YCIIJIHTCJlb TOKa, BblIIOJIHCHHbIH Ha 

BXOJJ;HOM KacKa,ue crreunaJIII3IIpOBaHHOH MHKpocxeMbI DAL Ilpn aTOM Ha 

OJJ;HOM II3 BbIXOJJ;OB DA1 (BbIBOJJ; 5) rrpncyTcrnyeT cnrnaJI BbICOKOfO 

ypoBHH, KOTOpbIH .HBJIHeTrn yrrpaBJI.HIOIUIIM JJ;JIH TpaH3HCTopa VT3. TpaH-

3HCTOp VT3 yrrpaBJI.HeT aJieKTpO,n:BIIraTeJieM, pacctJIITaHHI>IM Ha HOMHHaJib­

Hoe rrocTOHHHOe Harrp.HJKeHne 3 B. IlpII HaJIHtJIIe cIIrnaJia BbICOKOfO 

JIOrtttJecKoro ypoBH.H B 6a3e VT3 JJ;BIIraTeJih HatJIIHaeT BparuaTbC.H ( aTo 

IIpOIICXO)J;IIT B TetJeHIIe 1 MIIH, ecJIII HeT IIOBTOpttoro 3BYKOBOro B03,UCH­

CTBIIH Ha KarrcIOJib BM1), rronoMy, 6JiaroJJ;apH MexaHIIKe, rrpe,uycMoTpeH­

HOH B IIrpyrnKe, «KOT B MeIIIKCi> 3aMeTHO KOJie6JieTrn, Tp.HCCTC.H II BparuaeT­

CH BOKpyr CBOeH OCH. 

)lJIH Toro tJT06bI rrpoJJ;JIHTb BpeM.H BKJIIO'ICHII.H aJieKTpOJJ;BIIraTeJI.H, B 

ycTpOHCTBO BBO)J;.HT OKCII)J;HbIH KOH)J;CHCaTOp C3 (Ha cxeMe He IIOKa3aH), 

BKJIIOtJeHHbIH Me)K)J;y TOtJKOH A (oTpIIUaTeJII>Ha5I o6KJia,n:Ka) II IIJIIOCOM IIC­

TOtJHIIKa IIIITaHII.H. B MOMeHTbI aKyCTIItJecKoro rnyMa KOHJJ;eHcaTop C3 3a­

PHJKaeTC.H, 6JiaroJJ;apa tJeMy BpeMa pa6oTI>r aJieKTpOJJ;BIIraTeJia Mi yBeJIII­

tJIIBaeTC.H. 
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B TO iKe BpeMJI Ha Bhmo.ue 4 MMKpocxeMhI DAi rroJIBJIJieTCJI rrocJie)loBa­

TeJihHOCTh MMIIYJihCOB, KOTOpbre rrpeo6pa3YIOTC51 )lMHaMn<IecKOH roJIOBKOH 

BAi B 3BYKOBOH CMrHaJI. IIpo.uoJiiKMTeJihHOCTh 3TOro 3ByKoBoro cMrHaJia 

(Ha CJIYX BOCIIpMHMMaeMoro KaK MJiyKaHbe KOIIIKM B MapTOBCKMH rrepMO.z:I) 

COOTHOCMTC51 K rrpO)lOJiiKMTeJihHOCTH BpeMeHH Bparn:eHM51 3JieKTpO)lBMraTe­

JI51 Mi KaK 3:1. 

YBeJin<IeHMe eMKOCTM )lOIIOJIHHTeJibHOro KOH)leHcaTopa C3 CBbIIIIe 

i 0 MK<l> He3cpcpeKTMBHO, TaK KaK Tep51eTC51 CTa6MJibHOCTb pa60TbI Bcero 

y3Jia - pa3 OT pa3a KoJie6JieTc51 TOT.J:HOCTb 3a.z:1epiKKH BbIKJIIOT.J:eHIDI peJie, Ja­

MeTHO Tep51eTC51 06rn:a51 T.J:YBCTBMTCJibHOCTb K aKyCTMT.J:eCKHM B03)leHCTBH51M 

(Tpe6yeTcJI BpeMJI Ha 3ap51.llKY C3). 

IlpM HOBOM 3BYKOBOM B03)lCHCTBHH Ha )laTT.J:HK rrpouecc IIOBTOpMTCH 

cHaT.J:aJia. 

EcJIM BMecTo :3JieKTPO.llBMraTeJi51 M 1 npMMeHHTb cJia6oTOT.J:Hoe 3JieKT­

poMarHHTHoe peJie Ha Hanp51iKemre, COOTBeTCTByrorn:ee HaIIp51iKeHMIO IlMTa­

HM51 cxeMbI, TO ycTpOHCTBO MOiKeT ynpaBJI51Tb Harpy3KOH, 3.lleKTpHT.J:CCKMe 

xapaKTepHCTMKM KOTOpoH 3aBMC51T OT TMila npHMCHJieMoro 3.lleKTpOMar­

HMTHOro peJie. 

HanalKMBaHMe 

y CTpOHCTBO B HaJiaiKMBaHMM He Hy)K)laCTC51 M Ha,[(eiKHO pa6oTaeT B 

KpyrnocyrOT.J:HOM peiKMMe. 

Ha npaKTMKe yJeJI 3cpcpeKTMBHO pa6oTaeT nptt Hanp51iKeHMM HCTOT.J:HMKa 

nttTaHMJI (ycTaHOBJICHHoro BMCCTO 6aTapeH GBi) OT 4 .z:10 10 B. MaKcM­

MaJibHbIH TOK noTpe6JieHH.SI yJJia He npeBhnnaeT 50 MA ( c yqeroM noTpe6-

JieHmI ycTaHOBJieHHoro BMecrn Mi peJie TRU-5VDC-SB-SL, TTI 

TRD-9VDC-FB-SL, Omron G2R-ii2PV HJIH aHaJIOrMT.J:Horo). KoMMYTM­

pyromue KOHTaKTbl peJie ynpaBAAIOT ycTpOHCTBOM Harpy3KH. 

Ilo)lKJIIOT.J:eHM5I K HCTOT.J:HMKY IlHTaHM.Si H K KOMMYTHpyeMbIM uernIM 

ycTpOHCTB nepucpepmi: y.uo6Ho BbIIlOJIHHTb c IIOMOID:bIO 3.lieKTpOMOHTaiK­

HOro KJICMMHMKa MJIM Jiro6oro IlO)lXO)l.Hlll:CfO pa3beMa. 

ToK noTpe6JI.HCMhIH B peiKMMe OiKM)laHM.SI 3 ... 5 MA. 

0AeTanRx 

BpeM.SI3a,[(arorn:uii KOH)lCHCaTop C3 ( ecJIM ecTb Heo6xo.z:1MMOCTh ero 

ycTaHOBKM B cxeMy) Ha,[(O Bbr6paTb c MaJibIM TOKOM YTCT.J:KM (K53-4, 

K52-i8). Ilhe3oKancroJib BM1 (3II-22) MOiKHO 3aMCHMTh Ha 3II-i, 3II-i8, 

3II-3 HJIH .z:1pyroii aHaJIOrMl.J:HhIH • .ll,JI.H 3TOH ueJIM xoporno IlO)lXO)lMT IlbC30-

KailCIOJib-M3JIYl.J:aTeJib H3 3.lICKTpOHHhIX T.J:aCOB B Kopnyce THna ~IlCH)liKCp»-. 
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KpeMHHeBhie TpaH3HCTOphI VT1, VT2 3aMemnoT mo6bIMH H3 cepHH 
KT3107, KT502, C557. 3aMeHj{Th Hx repMaHHeBhIMH He)l{eJiaTeJihHO -
H3-3a 6oJihIIIOro TOKa IlOKOj{. 

PeJie (KpoMe BhIIIIeyKa3aHHhIX BMecrn Mi) MO)l{HO 3aMeHHTh Ha 
RM85-2011-35-1012, BV2091 SRUH-SH-112DM H aHaJiorn'!Hbie. Bee 
yKaJaHHhie THnh1 peJie pacC'IHTaHhI Ha pa6oTy B nenH KOMMYTaQHH Harpy3-
KH .no 250 B H TOKOM .no 3 A. B Ka'Iecrne peJie MO)l{HO npwMeHHTh H oTe'Iec­
TBeHHhie 3JieMeHThI, HanpHMep P3C10, P3C15 H aHaJIOrH'IHbie, o.nHaKo 
OHM pacc•rnTaHbl Ha pa6oTy B Qellj{X KOMMyTaUHH He 6oJiee 150 B, a KpOMe 
Toro, oTe'!ecrneHHhie peJie, no cpaBHeHHIO c 3apy6e)l{HhIMH, o6xo.n.HTC.H pa3 
B .nec.HTh .nopmKe. 

B aomopcKOM oapumtme ycmpoucmoo ucnollb3yemcR o Kattecmoe co­
cmamwu ttacmu oxpa111wzo cuutaJZU3aupo111wzo KOMnlleJCca, npu amoM du11a­
MUtteCKaR zo;zooKa BA 1 U3 cxeMbt uc1CJl10ttaemcR. 

--11111111111305 
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KmffH co.n.ep)l(aT .n.aHHbie o 6oJiee 500 MHKpocxeMax, rrpHMeIDieMbIX B 
ycTpoii.cTBax HMnopTttoti: noTpe6HTeJihCKoti: 3JieKTPOHHKH (TeJieBH3opax, 
BH.n.eo- H ay.n.HoannapaType). 

B crrpaBoqHHKax npe)J.CTaBJieHbl OCHOBHbie oco6eHHOCTH, UOKOJieBKH H 
THrrhr KoprrycoB, a TaK)l(e cTpyKTyptthre, npHHUHITHaJibHbie HJIH THrrOBhie 
cxeMbl BKJiloqeHIDI MHKpocxeM. B .n.aHHbie 113)1.aHIDI BKJIIOqeHbI CBe)J.eHIDI 0 
MHKpocxeMax cJie.n.yiomHx qmpM: Atmel, Cypress, Elantec, General 
Instruments, Fairchild, Fujitsu, Hitachi, Hynix, Hyundai, Lite-On, LG, 
Mitsubishi, Mitsumi, Micronas, Motorola, NEC, NJR, OKI, Panasonic, 
Philips, Plessey, RCA, Rohm, Sanyo, Siemens (Infineon), Signetics, 
SGS-Thomson, Samsung, Sharp, Sony, Telefunken, Toshiba, Yamaha, Zilog. 

c ueJibIO o6JierqeHH5I ITOHCKa HeHcnpaBHOCTH H ITO)J.TBep)l()J.eHIDI 
pa60TOCilOC06HOCTH )J.Jl5I PH.Ua MHKpocxeM npHBe)J.eHbI H3MepeHHble 
3HaqeHIDI conpOTHBJieHIDI Me)l()J.y BCeMH BblBO)J.aMH H 3eMJI5IHbIM BblBO)J.OM 
MHKpocxeMbI, a TaK)l(e 3HaqeHHe Hanp5I)l(eHH5I Ha Ka)l()J.OM BblBO)J.e 
MHKpocxeMbl, BKJIIOqeHHOM no THITOBOM cxeMe. 

Kimm rrpe.n.tta3ttaqettbI )J.JIH pa.n.110JI10611TeJieti:, caMocTOHTeJibHO 
3aHHMaIOIUHXC5I peMOHTOM pa.u11oarrrraparypbl, a TaK)l(e pa60THHKOB 
cepBHCHbIX CJI~6. 

3a 60J1ee noiJpo6HOU UHfjJOpMau,ueu 06 3mUX U iJpyWX ICHUWX 
o6paw,aumecb HO caum 

WWW.DODECA.RU 
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DO~ABOO~~ 
«AOKa-6yKC» - 3TO AHHaMH4HO pa3BHBato~aS'ICS'I KOMnaHHS'I, 

3aHHMalO~aSICS'I pacnpocrpaHeHHeM T0XHH40CKO~ nHTepaTypbl 
B PoccHH H 6nH>KH0M aapy6e>Kbe. <l>HpMa OCHOBaHa rpynno~ 
KOMnaHH~ «CHMMerpoH» Ha 6aae KHHroroproeoro OTAena 

VlJAaTeJlbCKOro AOMa «.QOA3Ka-XXI» B Ha4ane 2006 r: 
H S'lenS'leTcS'I 3KCKilto3HBHblM npeACTae1.1reneM AaHHoro HJAarenbcrea. 

B accoprnMeHTe «AoKa-6yKC» KHHrH 6onee 80 HJAaTeJlbCTB. 

np1.1mawaeM K COTPYAH"146CTBY KH"1rOTOproBble 
KOMnaHHH H HJAaTeilbCTBa. 

MHTepHeT·MaralMH - www.dokabooks.ru 
ren./cpaKc: + 7(495) 366-2429,366-0922 

e-mail: books@dodeca.ru 
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CO&EPM CAM 

HOllblE 803M0lKHOCTM 
COTOBblX TEJlECl>OHOll 

M APYfMX 311EKTPOHHblX YCTPOilcTB 

HOBble B03MO>KHOCTM 

coTOBblX Tene<t>oHoe 1r1 APYrMX 

3neKTpOHHblX ycTpOHCTB. 

TenecpoH11111, P3AlllOCBR3b, ocee11.1eH111e 111 Apyroe 

BHaYane paCCMOTP8Hbl COTOBbl8 TenecpOHbl L'1 
1-1x np1-1MeHeH1-1e . AsTop npeAJlaraeT ycosepweH­
crnosaTb coTOBble TenecpoHbl 1-1 c noMOll..lblO npoc­
TblX 3neKTpOHHblX ycTpOC1CTB C03AaTb Ha 1'1X 6a3e 
none3Hb1e 1-1 MHorocpyHKU,L'10HanbHb1e ycTpoC1crna 
ynpasneHL-151 , ycnewHo np1-1MeH5l8Mb1e B 6blTY 1-1 
oxpaHHblX KOMnneKcax. 

MHOfOYL'1CneHHble npaKTL'1Y8CKL'1e COB8Tbl , npl'1-
B8A8HHbl8 B KHL'1re , nOMOryT YL'1TaTenlO CAenaTb 

Bbl6op npl-1 nOKYnKe, nyYwe OCBOL'1Tb CBOC1 COTOBblC1 TenecpoH , 1'136e>KaTb 
Henpl'151THblX nocneACTBL'1C1 np1-1 naA8HL'11'1 L'1 B03A8'1CTBL'11'1 BOAbl. TaK>Ke np1-1-
BOA5ITC5I He6e3blHTepeCHbl8 CB8A8HL'151 06 oco6eHHOCT51X npl'1M8H8HL'151 CL'1C­
T8Mbl rno6anbHOro no31-1u,1-10H1-1posaH1-15I GPS 1-1 T. A · 

Aanee on1-1cb1Ba10TC5I AOpa60TKL'1 1-1 ycosepweHcrnosaHL'151 crnu,1-10Hap­
Hb1x TenecpOHHblX annapaTOB. np1-1BOAL'1TC5I MHO>K8CTBO cxeM aBTOMaTL'1Y8C­
KL'1X 3neKTpOHHblX ycTpoC1crn ynpasneHL-151 cseT1-1nbHL'1KaM1-1, sap1-1aHTbl yco­
sepweHcrnosaHL'151 n1061-1TenbCKL'1X PML'10CTaHu,1-1C1 1-1 nepeAaY1-1 1-1HcpopMa­
u,1-11-1 no PML'10KaHany. lt1 , HaKOHeu,, AaHbl sceso3MO>KHble L'1HTepeCHb1e 1-1 no­
ne3Hb1e peweHL-151 - OT peu,emos peMOHTa cpoToannaparns , np1-1HTepos 1-1 
KnaBL'1aTYP KOMnblOTepos AO cxeM AJl51 aBTOMaTL'1Y8CKOro BKnlOY8HL'151 3ByKO­
BblX KOnOHOK KOMnblOTepa L'1 ynpasneHL-151 B8HTL'1n51TOpaML'1 . 

KHura npe.aHa3Ha'leHa wupoKOMY Kpyry 'l11trnrnnei1, pa.a111omo6111Te­
n>1M 111 cneL.luanucrnM. 
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