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B cTaTbe onHcwaaeTCH DBCHTHqHwA peBepcHBHWft 

cqeTql{K H8 nonynpOBOLlHHKOBbiX TpHOLl8X. 0nHC8HO TBK>I<e 
~ 

nonynpOBOLlHHKOBOe ycTpoftCTBO, Il03BOnHmWee HCI10nb30-

B8Tb cqeTqHK ,nn51 OTcqeTa MeX8HifqBCKHX nepeMeLUeHHH 

C BhlCOKOH TOqHOCTbill /no :t_lr/· npHBO!lHTCH pe-

aynhTBThl aKcneprrMeHTa. 
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C'ieT'l:RK RMIIYllhCOB - rrpR6op , Heo6xo.uRMhiH .unH peweHRSI oqeHb MHOI"HX 

KaK 'l:RCTO pa.UROT9XHR"l9CKHX 3a.Ua'i 1 TaK H sa.uaq SI,U9pHOH cpR3RKH 1 aBTOMaTHqe-

CKOI"O yrrpaBli9HRSI H T.II • 

.LlliSI MHOI"HX 3a,Ua'i Tpe6yeTCSI 1 qT06hi cqeT'iHK 6hill peBepCHBHhiM 1 T.e. MOI" 

CKli8.UhiB8Tb HMIIyllhChi HliH Bhi'iHTaTb B 3aBHCHMOCTH OT KOMaH.Uhi. LJacTO 6biBaeT 

yno5HO BeCTH OTC'l:eT B neCSITH'iHOH CHCTeMe C BH3yallbHOH HH.UHK8UHefi. 

Ha cpHr. 1 rrpencTaBneHa 6noK-cxeMa c'ieTqHKa, y.uoaneTBOpHIOIUero nepeqH

cneHHhlM Tpe50B8HHSIM. 

HarrpaaneHHe cqeTa orrpe.uenSieTcSI nono)KeHHeM TpHrrepa 3HaKa T. ~· 
EcnH KOMaHna rro.uaHa Ha Bxo.u TpHrrepa 3HaKa 1 o6osHa'l:eHHoro /+I, To OTKphiThl 

KJl!O'iH Y\1. 1 r\) t l'ls- , ~1- H Yl 10 HMIIYllbC Ha K8)K.UhiH IIOCJie.uyiOIUHH TpHrrep npo

XO.UHT KOrna rrpe.Uhi.UYIUHH rrepeXO.UHT H3 IIOliO)KeHHSI 1 B 0, T.e. IIpOHCXO.UHT ClJO)Ke· 

HHe HMIIyllbCOB. CooTBeTCTBeHHO, IIpH o6paTHOM IIOlJO)K9HHH TpHrrepa 3H8Ka OTKphr

Thi Kli!O'l:H Y\_'1.. 1 Y\_t( , ytQ , Y\% 1 r\,9 H IIpOHCXO.UHT Bhi'iHTaHHE HMIIYllbCOBo 

Ha cpHr. 2 rrpencTaBneHa BpeMeHHaSI nHarpaMMa pa5oThi ctteT'iHKa. npH ClJO)KeHHH 

.UO 'l:HCJ18 7 C'i9T'l:HK C'iHTaeT KaK 06hi'iHhill .UBOH'iHhiH 1 3aTeM BOCbMOA BXO.UHOA 

HMIIYJlhC rrepeBO.UHT rrepBhie TpH TpHrrepa B IIOlJO)K9HHe 0, a qeTBepThLlt B 1, T.e. 

ycTaHaBJIHBaeT .UBOH'iHhiH KO.U BOCbMepKH 0001. 

npH nepeKliiO'ieHHH 'i9TBepTOI"O TpHrrepa CHI"Hall qepe3 OTKpbiThiH KliiO'i t\..10 

BKJlJO'ieHHbdi: npoTHBOcpa3HO C OCTallbHhiMH 'i9THhiMH KliiO'iaMH 1 IIOCTyrraeT Ha e.uH HHq

Hbie BXO.Uhl BTOpOI"O H TpeTbero TpHrrepOB H IIepeBO.UHT HX B IIOlJO)KeHHe 1. npH 

STOM CO C BTOporo TpHrrepa Ha TpeTHH H C TpeTb9I"O Ha 'i9TBepTbiH CHI"HBllhi ecTe

CTBeHHO He IIOCTyrraiOT 0 TaK KaK KliiO'iH tt't, H t'l b 3aKphiTbi 1 a Y\_~ H ~5 OTKpbiTbi 

TOllbKO .UliSI CHI"HaJIOB 1 COOTBCTCTBYIOIUHX nepexony H3 1 B 0. TaKHM o6p830M IIOClle 

BOCbMOI"O BXO.UHOI"O HMIIYllbCa YCT8H8BJIHBaeTCSI COCTOSIHHe 0111, KOTOpOe H IIpHHSITO 

.... 
38 YCJIOBHbiH KO.U BOCbMepKH. nocne neBSITOI"O HMIIyllhC8 cnenyeT COCTOSIHHe 1111-

yCJIOBHhiH KO.U neBSITKH 1 3aTeM .UeCS!ThiH HMIIYllbC nepeBO,llHT cqeT'iHK B IIOlJO)KeHHe 

0000' Ha BbiXO.Ue C'ieT'iRKa IIOS!BliS!eTCSI CHI"H8ll H C'ieT HaqHHaeTCSI CHaqana. 

TaKHM o6pa3oM, 6naro.uapB npHHSIThiM ycnoBHhiM KO.ll8M BOCbMepKH H .ueBSITKH, 

3anep)KKa B cpa6aThiBaHHH TpHTrepa He TOllbKO He MewaeT OCyiUeCTBlleHHIO o6paT

HOH CBS13H1 HO Ha060pOT HCIIOllb3yeTCSI KaK 6naronpHSITHhlH cp8KTOp. TaK KaK He Tpe-

5yeTCSI BBO.UHTb 3a.uep)KKy nepe.u BTOpbiM H TpeTbHM TpHrrepaMH 1 TO 6biCTpO,lleft-

CTBHe neCSITHqHOI"O CtteTqHK8 IIOllyqaeTCSI HeMHOI"O HH)Ke 1 qeM .llBO.qHOI"0 1 COCT8B1IQH-

HOI"O H3 3THX )Ke TpHrrepoB. 
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KpoMe Toro, npHHHTbrfi MeTo.u TI03BOJIHeT npH BbrqnTaHHH o6xo.uHThCH ·6e3 

."JOI10.'1HHT8ribHbiX o6paTHbiX CBH38H /KpOMe T8X 1 KOTOpbre Hy:>KHbi I1pH CJIO:>KeHHH/ • 

PaccMoTpHM pa6oTy cqeTqHKa npH BhlqHTaBHH, HaqnHaH c qncna 9. nepBbiH 

BXO.UHOH HMTIYribC YCTaHaBJIHBaeT COCTOHHHe 0111 - ycJIOBHhlH CO.U BOCbM8pKH. 

-=:I.anee, BTopoii HMTIYJihC nepeKnroqaeT nepBbiH, BTopoii ~ qeTaepTbiH Tpnrrepbr, ycTa

HaBJIHBaH I1pOMe:>KyToqHoe COCTOHHHe 1010,.H: CHf'H8JI C qeTBepTOf'O TpHrrepa qepe3 

KJiroq K.9 BHOBb nepeKJIIOqaeT BTOpOH TpHrrep B I10JIO:>K8HH8 1. TaKHM o6pa30M
1 

ycTaHaBJIH:BaeTCH 06brqHb!H .UBOHqHb!H KO.U ceMepKH 1110. LlaJibWe C'IeTqHK cqHTaeT 

KBK 06hl'IHhlH .UBOHqHhlH 1 TIOCJie .U8CHT0f'O HMTiyJibCa cqeTqHK ycTaHaBJIHBaeTCH B 

ITOJIO.ti<e··ne 0000 H Ha Bb!XO.Ue C'IeTqHKa I105IBJIH8TCH CHf'HaJI. nocJie O.UHHHa.uuaTOf'O 

HMTIYJibCa cne.uyeT COCTOHHH8 1111 H T.2. 

Pacc:-10TpHM pacqeT ITO ITOCTOHHHOMy TOKy TpHrrepoB, BXO.UHIUHX B COCTaB 

cqeTqHKa, 

H a cpnr. 3 npe.ucTaBJieHa ex eM a TpHrrepa. npn pacqeTe 6y .ueM HCXO.UHTb 'H3 

rrpe;:vro;~~8HHH, '-ITO TpHO.U nT{. OTKpb!T H npe.acTaBJIH8T y3eJI TOKa, a TpHO.U nT2_ 

38Kpb!T 11 I1p8.=!CT8BJI5I8T 6eCKOHeqHo-60JibWOe COI1pOTHBJI8HHe. 

0603Ha'-f8HHH TOKOB HCHbi .113 CX8Mbl qmr.3. npe>I<,Ue Bcero Bb!6HpaeM l"" 

EK_, 'U'}, 11~~~-- Hai1pSDK8HHe 3ai1HpaHHH Ha 6a3e nT2.. 

B KaqecTBe f lt'\ y .uo6Ho Bbr6paTb HanpH:rKeHne, KOTopoe y>Ke HMeeTcH B npH-

6ope, COBMeCTHO C KOTOpb!M 6y.aeT HCI10Jib30BaTbCH cqeTqHK. 8 HaweM C.TJvqae 

E ~ = -12 B. 

K onneKTOpHbiil TOK L ~ pa3yMHO Bbr6paTb nopR.uKa 3 - 5 M a - I1pH 9TH X 

TOKaX .J?> TpHO.UOB HMeeT MaKCHMaJibHOe 3H8'I8HHe H, KpOMe TOf'O, B.TIHHHHeM TOKa 

~~0 MO>KHO npeHe6peqb. 

K aK noKa3aJIH aKcnepRMeHTbi .unH Ha.ue:rJ<HOH pa6oTbi TpRrrepa MO:>KHo npHHHTh 

'U ~ ~ ~ £ ~ u ~ ~O..V\ ~ us 
ToK 6a3 bi orrpe.uenHeTcH. H3 Bbrpa :>KeHHH 

. LV\. 
LS"= y·?_ Ill 

r.ue ?/ K09Cflcpi1Ulf8HT H8C biiU8HHn, BbiOOp KOToporo Mbl o6cy .UHM Hl-f:>Ke, 
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1l ~()._"" := R1. + R~ 2. 
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CornacHo cxeMe qmr. 3 Mbi IIMeeM ewe Tpii ypaaHeHIIH: 

EV'.-'U3 _ EK. -11'3 
R~-= L V-_- + c~ :t L_"" + 

l~OMOHH11pyH /5/ H /6/ llOJlyLIHM 

E~<--11'3 
---------= · lia·K 
l~+ -

R2.. 

121 

. /41 

!51 

/6 I 

171 

/8/ 

/9/ 

noncTaBHB 11 I, 151, 181.H 191 B ypaBHeHHe 17 I ,nonyLII1M 
ypaBHeHHe OTHOCHTeJib-

HO O!lHOH H9H3BeCTHOH 

RA t~K )( }- L + ~"J, EK -?A3 \ E"'-'U~ + 
. '1.!3·~' 
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L"+-R~ R.2. 
PeweHI1e aToro KBanpaTHoro ypaBHeHHH naeT naa 3HaLieHH51 D.Tl51 • ilnH 8KOHO-

Mll'IHOCTH CXeMbi llY'!We B351Tb OOllhlllee H3 HHXo 

OnpenenHB R.2.. 113/5/ HaxonrrM R1., 113/9/ K..~ 
BenHLII1HY KonneKTopHoro nepenana 

MO)KHO onpeneni1Th 113 Bbrpa*e-

HHH 
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MHot·oqecneHHble H3MepeHHSJ noKaaanH, 'ITO npH npaBHJlbHOM BbiDope H3MepSJeMbie. 

3Ha'leHI!SI , U ~ . , A~--- - xopowo connaaaiOT c TeMH 3Ha'leHHSlMH, 

. 
l.-.. l~ 

KOTOpble 38.ll8IOTCSI npH paC'IeTe. 

llnSJ onpeaeneHHSJ onTHManbHoro aHa'leHHSJ '1. 6bmH npoBe!leHhi H3MepeHHSJ 6onbwoA 

napTHH TpHO.llOB nt3A-5Q UlT., nt4-5Q WT. n15 - 50 WT. Vf3MepeHHSI llOK!i-

aanH, 'ITO -MHHHM8J1bHOe 3H8'1eHHe p .llJlSI 

M8J1bHOe -:;. }~r· 3H8'1HT 1 BbiOpaB 't = 3 

l = ~~~ V\p~ } "''~ : o,s J3 c..e 

A 

BCeX TpHO.llOB paSHO 0,5j>c.p .•. a MaKCH-

npH jc.p .. • Mbi 6yaeM HMeTb 

'"" ~~.6 II\~~ p~~'1- ~ 2 f C.f. 
npe STOM 3H8'1eHHe l b He MeHSJeTcSJ. CTano 6biTb HeaasHCHMO oT napaMeT-

pOS TpHO.llOS see napaMeTpbi TpHrrepa, paCC'IHTaHHOrO TIO H3J10>KeHHOMy BbiUle Me

TOllY 6yayT ocTasaTbCSJ HeHaMeHHbiMH. OT senH'IHHbl j!> ll&HHoro Tpeoaa 6y!leT 

aasHc~Tb TonbKO senH'IHHa {_ • EcnH TpHrrep aon>KeH pa6oTaTb s wepoKoM llHa

naaoHe TeMnepaTyp, TO S pacqeT Heo6XO.llHMO SHeCTH COOTaeTCTSYIOUIHe nonpaBKH. 

BbiOOp senH'IHH.I:II eMKOCTH ci I <Per. 3/ 38DHCHT. OT '18CTOTHoro .llB8ll830Ha, s KO-

TOpOM llOJ1>KeH pa60T8Tb C'leT'IHK. npH M8J10M 3H8'1eHHH c i. sepXHSISI pa6oqag 'I~~ 

CTOT8 C'leT'IHK8 llOSbiW8eTcSJ, HO 38TO C'leT'IHK llJ'IOXO pa6oTaeT Ha HH3KHX '18CTOT8X 

IHHX<e ID ru/. 

npH 60J1bWeM 3Ha'leHHH c{. C'leT'IHK 6onee Ha.neX<HO pa6oTaeT OT pa30SblX 

c 
KOHTaK 

B 

30B8Tb 

CSI YCT 

Chi C 

SHHTe 

ycTaH 

JISIIOTC 

COM 

SHCH 

npsi>K 

\hw 

qepe 

HMllYJ1bCOS 1 HO sepXHSISI '18CTOT8 yMeHbWaeTCSJ. 3H8K 

B OllHCbiSaeMOM C'leT'IHKe 6biJ10 Sbi6paHO 3H8'19HHe ci. = 1000 ~~ 

npH 9TOM C'leT'IHK H8.lleX<HO pa6oTaeT OT p830SblX HMllYJ1bCOS H HaHSblCUl8SI 

pa6oqag qacToTa pasHa 120 Kru. 

Ha <Par. 4 npeseaeua npHHuenaanbHBSJ cxeMa onHCbisaeMoro cqeT<iHKa, a Ha 

x/ 
cPHr. 5 CXeMa .necSJTH'IHOJi HH.llHKaUHH • 

llnSJ ynpoUieHHSI aelllHcPpaTopa HH.llHK8UHH H llOSbillleHHSI Ha.lle>KHOCTH ero 

paOOTbl COCTOSIHHe nepsoro TpHrrepa HCllOJ'Ib~yeTCSI llJ1SI ynpasneHHSI llBYMSI lllHHa

MH, K O.llHOft H3 KOTOpbiX llO.llKJllO'IeHbi see He'leTHbie J18MllO'IKH 1 a KO STOpOA - 'leT-

Hhie. 

x/ Hanpg>KeHHSI Ha ynpannSJIOUIHX /asaKOSbiXI WHHax !leKa.llbi C-2 H C-3 npH

HHMaiOT 3Ha'leHHSI: +0,5 s/anSJ OTKPbiTblX KJ1IO'leH/ H +8s /anSI aanepTbiX KJ1IO'ieA/. 
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CxeMbi qm:r.4 H cpHr.5 CMOHTKpOB8Hbl BMecTe C 118MTI0t.{K8MH H8 OllHOM 30-TK 

KOHTaKTHOM TeJiecpOHHOM pa3'b9M9 0 

BHeWHHH BHll cqeTqHKa TIOK838H Ha tPHr. 6. .LlaHHbiH cqeTt.{HK MO)K8T HC!10Jib-

30B8TbCSI ll1ISI OTCt.IeTa mmeHHbiX MexaHHt.{8CK!iX nepeMemeHHH • .LlnSJ 9TOrO Tpe6yeT

CSI ycTpOHCTBO npeo6pa3Y!OW:ee M8XBHRt.{8CKRe nepeM8Ul8HRSI B 9118KTpRqecKRe RMIIYllr-

Cbl C yKa3aHR8M HanpElB118HHSI nepeMer.ueHHSJ. EnoK-cxeMa TaKoro ycTpoiicTBa 

IIOKa38Ha Ha cpHr. 7 1 a Ha cpHr. 8 ITOKa3aHa BpeMeHH8SI llHB.r'paMMa era pa60Tbi • 

.QHCK C rrpope3SIMH .L1 ycTaHOB118H uenocpenCTBeHHO Ha MHKpoMeTpHqecKOM 

BHHTe, C1IY*8lll9M ll1ISI rrepeMemeHHSI CHCTeMblo llaa tPOTOllHOll8 cp.Ll} H cp.Q2 

ycTaHOB119Hbi TB.K, t.{TO npH BpaUlCHHH llHCK8 Ha HX BbiXOll9 ITOt.{KH 

JISI!OTCSI HB.ITpSDKeHHSI, CllBHHyTbie. Ha 90° • 

' (l, H Ck. I IIOSIB" 

TpKrrepbi TW 1 H TW 2. cpopMHpy!OT H3 aToro uanpSI*eHHSI npsrMoyronbHhie 

HMnyJibChi. 06a Bbrxona TW l qepea nH¢cpepeuuHpy!OUlHe uenoqKH noaaeneHbi 

K i. H Kt, KOTapbie oTKpbiBa!OTCSI TOJibKO nonO*HTeJibHhiM Hcrrynb-

COM c Bhixoaa TW 2.. K JI!O'iH rrporrycKa!OT TOJibKO noJIO)KHTeJibHhie cHrHBJibr. B aa

BHCHMOCTK OT HanpaBJieHKSI nepeMemeHHSI 1 T.e. HanpaBJieHHSI BpameHHSI llHCK8 Ha

npSI)K9HHe u't'Ul~ HJIH OTCTaeT )T \l'rw'L.. Ha 90° HJIH onepe)KaeT ero Ha 90°. Koraa 

'WTw 1. OTCTaeT, KaK TIOKa3aHO Ha cpHr. 8, TO CHrH81Ibl C Till 1. IIpOXOllSIT TO.TibKO 

qepe3 Y\_ ~ , cpopMHpy!OTCSI YCHJIHTeJieM "YC 2,. H IIOCTyna lOT Ha BXOll I+ I TpHrrepa 

3HaKa. npH 9TOM npOKCXOllHT cyMMHpOBaHHe RMIIy1IbCOB0 

npH o6paTHOM nepeMeUleJ:tHH npOHCXOllHT Bblt.{HTaftHe HMTIYJlbCOB. 

TaKHM o6paaoM, npH n106oM qHcne peaepcoa MHKpoMeTpHqecKoro BHHTa cqeT

qHK 6yaeT noKa3hiBaTb a6coJI!OTHoe 3HaqeuHe KoopnHHaTbi IHnH yrnoaoro nono)Ke-
.~ 

HHSI Banal OT KaKOra-TO Bbi6paHHOrO HYJISI. ECJIH war MHKpOMeTpHqecKoro BHHTa 

1 MM , TO npH 500 meJISIX B llHCKe KOOpllHHaTa OTCt.{HTbiBaeTCSI C TOqHOCTb!O 

.:t. l.J"i... Ha cpHr. 9 npHaeneHa rrpHHUHTIHaJibHaSJ cxeMa ycTpoiicTaa. YcTpoi'ICTBO 

HCilbiTbiBaJIOCb C MexaHHt.{eCKOH CHCT9MOH 1 HM810Ul8H MaKCHMaJibHY!O CKOpOCTb nepeM8-

I.ll9HHSI 20 MMfCeK, t.{TO COOTBeTCTByeT qacTOTe 

10 KrU. LfaCTOTa nepeKJI!Ot.{8HHSI cqeTqKKa C Bblt.{HTaHHSI Ha CJIO)KeHHe He HH)Ke 10 KrU. 

B uanaaKe aToro ycTpoiicTaa llpHHKMaJI Y'i8CTHe KH)K9Hep npaKOcPb8B JO.n. 

B uanaaKe necSITHquoro c'ieTqHKa CTapwKH MexaHKK ne6enes r.YJ. 

PyKonKCb nocTyrrHna B HanaTeJibCKHH oTnen 

3 KIOHH 1960 rona. 
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