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C6opHHKkH «B noMours paauonobureno» Manarteancrso
NOCAA® srnyckaer coBmecTHO C¢ IleHTpaibHBIM paguo-
kay6om JIOCAA®D.

B 3THX COOpPHHKAaX JalOTCH OIHCAaHHA JMOGHTENbCKHX
KOHCTPYKUHI NPHEMHOH, 3BYKO3amHCBIBalouleH, YCHJIHTENh-
HOM, M3MepHTeJbHOH, TeseBH3nonHofi, KB # YKB anna-
paTypel, a TaKie pa3jIHYHble CNpaBOYHLIE H pAaCYETHHIE
MaTepHaJbl.

Haunnas c Buinycka Ne 10, B c60pHHKax NOMeIIANOT-
cs TaKxkKe MaTepHajabl NO TeMaTHKe GbiBweill «BH6anorexku
KypHana «Panuno».



KAPMAHHBIE NEPEOATYHUKH
C ABTOMOAYJIALLHEHA

Pa3paborka aaboparopuu L[PK
M. Barawos

C KaxapiM roJoM Bce GOJbIIYIO NMONYJASIPHOCTL NPHOG-
peraloT COpeBHOBaHHsl paauosiobuteneir «OxoTa Ha JHCY.
Opunako 6GoJsibllasi NPOTSXEHHOCTb TPAcCH H TLlaTe/lbHas
MaCKMPOBKa «JHCHI» He MO3BOJSIOT 3PHTEJNSM [POCAEXUTh
Bech XOJ copeBHOBaHHUH. Jlas1 monmyasipusanuu 3TOro BHAA
copra W AJs TOro, 4TtoObl 3pUTENsM Jierye OLLIO NMOHSTH
CYIHOCTb H LieNH NoZOGHEIX copeBHOBaHUH, LIeHTpanbHBIl
panuokay6 JJOCAA® CCCP nposoaut urpst «Oxora Ha
JHC» B mapkKax MockBhL

CyIIHOCTh 3THX HID 3aK/I0YaeTcss B TOM, 4TO Tpacca
noucka cokpauiaercss go 200—100 M, KOJHYECTBO «JIHC» —
omgua usH n8e. ns toro utoGul eule Gosee 3aHHTEpECOBaTh
3puTeelf, mepefaTYHK «JHCBHI» JaeTCss OAHOMY H3 HHX;
3pHTEJb THIaTeJbHO MacKUDyeT 3TOT nepegartuuk. «Oxor-
HUKY» HeOGXOJHMO ONpeNeNHTb MO INeJEHTy, KTO H3 3pHTe-
nel ABJSeTCH «JHCOH», T. €. Y KOTO HaXOAMTCS NepefaTyHukK.

[ToussTHO, YTO B 3THX YyCJOBMSIX anmaparypa, OGBIYHO
NpUMeHsieMasi B COPEBHOBAaHHUSIX, HENpHeMJeMa H3-3a 60Jib-
iMX raGapUTOB M CJOXKHOCTH NOJIb30BaHMs ew. [lo3tomy
B nabopatopun LIPK Obliun paspaGoraHbl cienuasbHbIE Ma-
JoraGapHTHble TNepeflaTYHKH C JaJbHOCTHIO MAEACTBHS B
200—300 »m, nmpemenbHO NMPOCTHIE B 3KCNJyaTallAM M H3To-
TOBJIeHHH. KOHCTPYKTHBHO 3TH mepefaTyHKu 006sazaioT
60/1bLIOK MeXaHHYEeCKOH MPOYHOCTHIO, UTO yYMEHbINaeT BO3-
MOXHOCTb NOJIOMKH nepeaaTtdyuka u oGecrneunBaer Gecrnepe-
GoftHyio paboty «adcel». Hns 3Toi Ke uend Ha dyraspe
nepefaTYHKOB HET HH ONHOR DYYKH ynpasieHusi. I'aGapu-
Tl NEPeAaTYHKOB MO3BOJSAIOT CBOOOMHO pa3MeCcTHTh €ro B
KapMaHe, a aHTEHHy CHOPSITaThb B pyKaBe.



[TockonbKy KOJMHYECTBO OQHOBpEMEHHO paGoTaroLux
«JIHC» He MpeBblllaeT ONHOHX HJH ABYX, Obl1a IpPHMEHEHa
MOJyJsIIlMsl TOHOM OJHOH 3BYKOBOH 4YacTOTHI.

Ha puc. 1 n3o6paxkena cxema nepefaTuHKa ¢ KBaple-
BO# crabuiu3auuefi, paboraloliero B guamasoHe 3,5 Mey.
ITepenaTunk cocTonuT U3 redepatopa BU u UMmyJabCHOro Mo-
ayasTopa.

leneparop BY co6pan na tpansucrope Tp tuna [1-401—
[1-403 o o6bruHOi cxeme. CMeleHHe HA OCHOBaHHe TpaH-
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3HCTOpa MOJAETCA OT MOAYJASITOPa, KOTODHIE onpepensier
BpeMsi Bo3HUKHOBeHHS H ramenus BY kosneGanmit. K koa-
JAeKTOpy TpaH3ucropa Tz yepe3 KouzeHcaTop Cz npucoenu-
HsieTcsl aHTeHHa — KYCOK nposoia aauHoit 1—1,5 m. B ka-
yecTBe NPOTHBOBECA HCIOJNL3YETC TEJO OnepaTtopa, Korja
mepefaTydK AEPXHTCA B PyKe, HIH METa/IHUECKHH KOpMyC
nepeaaTyukKa.

Mogaynatop BemmoaHeH Ha Tpausucropax T, tuma I1-101]
u Tz 110 cxeMe MynbTHBHOpaTOpa Ha TPaH3HCTOPAX NPSAMOI
H o6paTHOH NPOBOAMMOCTH.

Cxema MoaynsTopa npuBeleHa Ha puc. 2. OHa oOTJIH-
yaercsd OT CX€Mbl DHUC. 1 TOJNbKO TeM, YTO 3[eCh ONYylieHbl
sjeMedTel BU reneparopa.

Monynsatop paGoraer caepyiomuM o6GpaszoM: cayyai-
HOe yBEeJHYEHHE MOJIOXKHTENbHOTO HAaINpsXKEHHs Ha OCHOBa-
HHH TPaH3ucTOpa T, BHI3LIRAET yBE/JHYEHHE TOKAa OCHOBa-
HHSl TPaH3UCTOPA, 3a CUET YEro YMEHbIUAeTCs CONPOTHBJIE-
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HHE YuacTKa KOJIIEKTOP—3MHTTep TpaH3ucTopa Ty. 9T0 Bhi-
3bIBaeT YBeJMYEHHE TOKa OCHOBaHHS TpaH3ucTopa Tp M
c/leloBaTe/IbHO, YBeJHYEHHE ero ToKa KoJgJsekropa. Ilane-
HHe HaNpsiXKEHH Ha COMPOTHBJIEHHH Ry yBEJMUHBAETCSH, W
Ha KOJUleKTope TpaH3uCcTOpa T, yBENHUMBAETCS MOJOXKH-
TeJIbHOe HanpsixeHHe (10 OTHOLIEHHIO K MUHYCY HCTOYHHKa
MHTaHHs). DTO HanpsKeHHe dyepes KoupeHncatop C; mepe-
JaeTcd Ha OCHOBaHHe TpaH3ucTopa T; H BHI3bIBaer A0MOJ-
HWTEJIbHOE YBeJHuYeHHe TOKa ocHoBaHHA. ConpoTuB/eHHE

. 4,56
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7, (n-101) 1, (1403)
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-456
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KOJJEeKTOPp—3MHUTTEp TPaH3UCTOpa ewlie GoJee yMeHbiuaer-
Ccsl, 4TO BBI3bIBAeT elle GoJiblliee BO3PAaCTaHHE TOKA OCHOBaA-
HUS W KoasekTopa TpaH3ucropa To. IIpoucxoaur naBuHOOG-
pasHBlfl mpouece, B pe3y/abTaTe KOTOPOTO MOJHOCTHIO OTIH-
palorcst TpaH3ucTopel Ty H To. OHH OYAYT OTKPHITHI OO TeX
mop, nmoka KoupeHcatop C; He 3apsAMTCS yepe3 UENb 5MUT-
Tep — OCHOBaHHe TpaH3HcTOpa T, KOJJIEKTOp — 3MHTTEp
TpaHsucropa Ty u compoTtuBieHue Rs.

Koraa kongencarop C; 3apsauTCcsi HacCTOJBLKO, YTO TOK
ero 3apsja OKaXXercsi HeJOCTaTOYHBIM /s MOAAEPIKAHHUs
pexXuMa HachlLleHHs TpaH3ucTopoB Ty Han Ta, HanpsKeHue
Ha OCHOBAHMU TPaH3HCTOPa T HECKOJIbKO YMEHBIUUTCS. DTO
BBLI30BET YBEeJHYEHHE COTPOTHBJIEHHS YyYacTKa 3MHTTEp —
KOJIJIEKTOD TpaH3ucTopa I} M yMeHbllleHHe TOKa OCHOBaHHs
Tpau3Hcropa Tz. B pesyabrare sToro yMmeHblIaeTcs TOK
KOJIJIeKTOpa TpaH3ucropa Ty M, C/eA0BaTeNbHO, TajleHHe
Hampsi)KeHHss Ha compoTHBJaeHHH Re. Ha Kosanekrope Tpan-
sucropa T Bo3pacTaer oTpullaTesbHOe HaNpsiKEHHE, KOTO-
poe uepe3 kouuaencatop C; nepegaercs Ha Tpauaucrop 7T
H BEI3LIBA€T yMEHbIUEHHE TOKAa ero OCHOBaHHA. DTO, B CBOIO



ouepesb, BhI3bIBaeT ellle Gosibluee yBeJHYEHHe CONPOTHBIE-
HHS y4acTKa SMHTTeP—KOJJIEKTOP TPAH3HCTOPA H yMeHblle-
HHe TOKa OcHOBaHHf Tpau3ucropa Te u T. A. B pesyanrare
J1aBHHOOGPa3HOro npouecca TpaHsucrop I 3anupaercs oT-
PHLATENLHLIM HampsKeHHeM OT KonaeHncaropa C; ¥ BBI3HI-
BaeT MOYTH NoJHOe 3anHpaHue Tpanaucropa Ts. Tpausucrop
T, 6yzner 3akphIT 10 Tex mop, noka Kounencatop C, He pa3-
psiAMTCs yepe3 uenb RiRs.

Korna HanpsikeHHe Ha OCHOBaHHH TpaHsucTtopa T, cra-
HeT MOJIOXKHTENbHBIM, Npollecc MOBTOPSETCS CHayaJja.

Takum 06pa3oM, NJIHTENBHOCTb MMIYJbCd ONpPEe/SeTCs
eMKOCTbIo KoHjencaTopa C), BEJHYHHOH COMPOTHBJEHHS
Ry, cONpoTHBJEHHEM YyYacTKa OCHOBaHHE — 3MHTTep TpPaH-
suctopa T ¥ COTMPOTHBJEHHEM yyacTKa 3MHTTEp — KOJJeK-
rop TpaH3ucropa T,.

JauTenbHOCTh May3bl ONpelensieTCsi B OCHOBHOM €MKO-
cThl0 KoHAeHcaTopa C; M BeJMYHHAMH CONPOTHBJEHHH R,
Rs, a Takxke HanpsoKeHHeM cMelleHHsi. Tak Kak NOCTOSIH-
Hasi BPeMEHH 3apSAHOH LleNH MeHbllle BPEMEHH LeNH pas-
psifia, JIJIHTEeNbHOCTh MMMYJ/bCa MOJy4YaeTcs ropasfio MeHb-
uie AJMTENbHOCTH may3bl. s yBeqHUeHHs AJNHTEJIbHOCTH
HMIVbCa TOKA yepe3 TPAaH3UCTOP T MOXKHO BKJIOYHTBL TMO-
clefoBaTe/bHO ¢ KoHAeHcaTopoM C; conpoTdBJeHHe B 10—
30 xoum.

YacToTy KoJseGaHHil MynbTHBHOpaTopa (TOH aBTOMNpPeEph
BaHHMS) MOXHO MoJOGpPaTh H3MEHEHHEM BeJHYHH eMKOCTH
konpencaropa C, H CONpOTHBJEHHS R.

BepueMcss K cxeme puc. 1. B MoMeHT, KOrga TpaH3ucrop
Ty OTKpBIT, NPOUCXOAUT TeHepupoBanne BU kosnebanuit ¢
coGcTBeHHOlM yacToToit KBapua. Korma rtpansucrop T, 3a-
nHpaetcsi, MpeKpaiaerTcs nojaya ToKa CMelleHHs] Ha OCHO-
Banue TpaHsucropa T u KosebGaHus cpoiBalorca. TakuM
06pa3oM, OOMH H TOT e TPaH3ucTop Ty HcHoONb3yeTcs Kak
B My.ibTHBUGparTope, Tak M B reHepartope. DTo MO3BOJIUJIO
3HauyMTEIbHO YNMPOCTHTb cXeMy nepenaTyuka. OnNHCaHHBIA
Bhllle fpolecc OyfeT MPOHCXOAUTb TOJbKO B TOM Cjydae,
Korpa TpaH3HcTop To MMeeT MaJblii CKBO3HOH TOK KOJJIEK-
Topa, He Gosee 50 mka. Yaue Bcero 3ToMy TpeGOBaHHIO
YIOBJETBOPSIIOT TPAH3HUCTOPHI ¢ HeGOABIIHUMH Ko3hdHLHEH-
TaMH YCHJIEHHs 1O TOKY P, Mo3ToMy HaAo TpaHsuctop T
noxo6paTh ¢ Koa¢uureHTOM ycuieHus nmo toky 10—30.

Tpausuctop T, TaKkKe HOJKEH HUMETb Ma/blii CKBO3HOH
TOK H BCe KpEMHHEBble TPAH3UCTOPH YAOBJETBOPSIIOT 3TOMY
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yCNoBMID. 3aMeHa >Xe ero Ha repmaHueBblid, Hanpumep
M-11, HexenatenbHa. TpaH3UCTOP 7\ MOXHO MCNO/Mb30BaTb
Takxe c p, paBHbim 5— 20 n 6onee.

CnepyeT y4yecTb, UTO UCNOMb30BaHWE B 3TOW CXxeme TpaH-
3UCTOpPOB € 6osbWKMKU  KO3hPUUMEHTAMM  YCUSIEHUA  He
ynydwaeT KayecTB nepegaTtymka, MO3TOMY BMOJSIHE NOAONA-
OYT TpaH3UCTOpbl, He MPUrogHble AN WUCMNONb30BaHUA B
KapMaHHbIX MpueMHUKax.

Mutaetca nepefartymk OT Tpex anemeHtoB PBEC, notpe-
6nsemblit Tok 15— 20 ma.

MpaBunbHO cobGpaHHbIi nepejaTynk MNpu MUCNOSb30Ba-
HUN TPaAH3UCTOPOB C YKa3aHHbIMU Bbille NapamMeTpamu, Kak
npasunno, He TpebyeT HanaxusaHusA. B Tex xe cnyvasx,
KOrga WCMonb3ylTCA TPaH3uMCcTopbl C APYIUMU  [aHHbIMU,
Heob6xoAuMo nofobpatb eMKoCcTb KoHaeHcaTopa C\ u Benu-
UMHy conpoTtuBneHuss R\ go nonyyeHus >xenaemoro ToOHa
MOAYNSAUUN U MaKCUManbHOW OTAayn B a@HTEHHY.

Opoccens OAp\ vmeeT cnepgywoume faHHble: Kapkac B3AT
OT YHU(IMLMPOBAHHOW KaTyl KU retepoguHa ANWHHbLIX BOJH.
OO6MOTKI cocTtouT u3  Tpex
cekumii no 100 BUTKOB MpPOBO-
pa N3 0,1. MoXHO ncnonb-
30BaTb W N106YI0 ApPYryl Ka-

TYWKY NOAXOAALMX pasme-
poB.

MepefaTynk CMOHTMPOBAH
B KOpOGKe, cnasiHHOW u3 na-

TYHU TonwwuHoii 0,5 mm. Pac-
nonoXxeHue aetanei n ycTpomn-
cTBO  (hyTnApa  BUAHO 13
puc. 3. Ona 6onee ypo6HOro
pasmeweHnss  baTtapei  ge-
naetcs cneumanbHbIl OTCEK.

BbiknoyaTtens nuTaHmsa
Ana ypo6bctBa  NOMb30BaHUA
BblBEleH Hapyxy B Buae
KHOMKK C hukcaTtopom, ofHa-

KO HeobxogMmMo npeaycmoT-
peTb BO3MOXHOCTb 3aMblKaTb
ero BHyTpWM doyTnsaApa Ha cny-
yail, ecnm «mco» 6yaeT oauH
u3 3puteneli. B gaHHON KOH-
CTPYKLUMN 3TO OCYLLECTBNAETCS Puc. 3



NPYXKHHHBIM KOJIBLIOM, KOTOpOe MOXeT HajJeBaThld H3 06a
KOHTaKTa BBLIKJAIOYaTeass M MJOTHO MNPHXKHUMAaTh MX JAPYr K
Apyry.

KpoMe cBoero npsMoro HasHayeHHsl, OMUCaHHBIA Te-
pesaTYHK B COYETAHHH CO BCEBOJHOBBIM NPHEMHMKOM MO-
XKeT ObITb HCNO/Nb30BAH JJis NpPOBEPKH paGoOTOCTOCOGHOCTH
H onpezeneHusi co6CTBEHHOH YacTOThl KBapueB. [lnsa storo
Ha MeCTO KBapLa MNepeZaTyvKa BCTaBJseTCS HCIbITHIBae-
MBI, H Ha NpHeMHHKe HAaXOAHTCS €ro yacToTa TeHepalLuH.
TakuM MeroqOM MOXHO NMPOBEpSiTb KBaplbl ¢ COGCTBEHHbI-
MHu yactrotaMu ot 50 key no 15 Mey Ge3 Kakux-nuSo nepe-
NeJIOK B CXEeMe.

B Tex cayuasx, xorga Ans H3rOTOBJEHHs MNepeqaTuyHKa
He yJaercss HafiTH KBapll HYXKHOH 4acTOTH,, MOMKHO Hc-
nonb3oBaTh cxeMy 6e3 kBapua. OgHako Torfia HeoOXOIHMO
ylaeaquTb oco6oe BHHMaHHe CTaGU/IBHOCTH paGoThl mepenar-
YypKa, TaK KakK B 3TOM cJyuae AefCTBYeT MHOro AecTaOuiiu-
3UpYIOLMX (HAaKTOPOB: BJHSIHHE TEMNEPaTyphl, HANPAKEHHS
HCTOYHHKOB NMHTaHHsl, He3HAUMTEJNbHBIX nedopMmauuiit ¢yT-
Jsipa MpH 3KCIVIyaTalHH M, caMoe IJaBHOe, BJIHsHHE aH-
TeHHBl. B craunoHapHOM nepefaTynKe, Korfa aHTeHHa He
MEHSIET CBOEro MECTOMOJIOXKEHHUS, ee BJHSIHHE MOXHO y4yecTb
npH HacTpoiike nepefartyuka. B naHHoM Xe ciyyae aHTeH-
Ha MOXET HCOBITBIBATb pa3JiuyHble AepopMauuH, MOKeT
HaXOJHUTbCS MO COCEICTBY C pa3/IHYHBIMM TpeaMeTaMH, a
TaK)Xe B pPa3HbIX TIOJIOXKEHHAX M0 OTHOILEHUIO K 3eMJe. I1pu
3TOM ee MmapaMeTPhl MOTYT H3MEHATbCS B HECKOJNBKO pas.
[ToHaTHO, YTO BCe 3TH NMPHYMHH OyAyT BHI3bIBaTh H3MeHe-
HHe YacToThl MNepeRaTyuKa.

Jnsi noBeilIeHHs] cTaGUIbHOCTH palboTbl MOTYT NpHMe-
HATbCSI pa3/iHYHBIE MeTOABl, HAalmpHMep, BK/lOUeHHe Ha Bbl-
Xole KacKaza ycujeHHus, ciabasi CBs3b C aHTEHHOH H HcC-
NMoJb30BaHHe IIMPOKOMOJOCHOH MOAYJSILHH B mnepejar-
yHKe.

TlepBriit MeTox Mano3@eKkTHBEH, TaK Kak TPaH3UCTOPbH!
06bIYHO NJI0X0 pPa6GoTalOT B KacKanax YCHJAEHHsI MOIIHOCTH
BUY. Kpome Toro, 3HauuTelbHO YCJOXKHSIETCS cXeMa, IMpH
3TOM CTaGHJIBHOCTb YaCTOTHl BCe-TAKH OCTAeTCs [OBOJIBLHO
HH3KOH H3-3a 6O/IbIIMX NPOXOJAHBIX €eMKOCTeH TPaH3HCTO-
pOB.

Bropoit cnoco6 Takxke He maer xenaeMoro sddekra —
npu cnaboll CBI3H C AHTEHHON 3HAYUTENbHO yMeHbLiaeTcs
H3JlyyaeMass MOLIHOCTb.
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HanGonbwinit a¢dekr nosyuyaercsas npH KOMOHHHPOBaH-

HOM HCMO/Ib30BAHHH BTOPOTO W TPEThero crnocoGoB.
KoTopasi B He-

Ecau nepenaTydk 3aHHMaer moJocy,
CKOJIbKO pa3 GoJibllle MOJIOCH! MPONYCKAHUS NPUEMHHKA, NO-

CIeIHHH He TPHIETCS NMepecTpamBaTh Ja)Ke NpH 3HAUHTE/b-
HOM yXoJe 4aCTOTH INepelaTyHKa.

lllnpoxyio mosocy 4acTOT mepefaTuHka Ipolle BCero
MONYYUTh NPHMEHEHHEM HMIYJbCHOH H aMILIHTYAHO-Ya-
CTOTHOH MONYJISILHW MM KOMOHHALMEH M TOro W APYyroro
crnocob6a.

Cnenyer ykasaTb, YTO TAKOH HIMPOKOMOJIOCHOH MOZYJs-
uMell HM B KOeM cJiyyae He CJeLyeT MoJb30BaThcsi B GoJsee
COBepIUEHHBIX KOHCTPYKUHAX, TaK KakK 3TO BeJeT K 0O0Jb-
wHM noMexaM. B paccmatpuBaeMoM ciyuae oHa onpaBAbl-
BaeTcAd TOJbKO MaJjlbIM PafuyCOM HEHCTBHS NepelaTyHKa M

CTPeMJieHHeM MAaKCHMaJbHO YMPOCTHTb €ro CXeMy.
HC. 4 MpHBeAeHa CXeMa nepefaTynka Ha JHana3oH

Ha p
144—146 Mey. I'eneparop cobpan mo o6bIuHOH TpexToYey-

f

Y

3

x

R.310

Puc. 4.



HON cxeMe, YacToTa KonebaHWuii onpegesnsieTcs napameTpamu
koHTypa L\C\. [na nonyyeHuss BOCTaTOYHON CcTabuibHOCTU
paboTbl NpUHATHI cneaylwme Mepbl: eMKocTb KoHTypa C\
B3Ta [O0BOJIbHO OO0/bLION, CBA3b C aHTEHHOI BblbpaHa Ao-
cTaToyHO cnaboli u, HakoHel, MPUMMEHEeHa cxemMa WMMy/bC-
Holl mMogynsumu. locnegHsAs ocyulecTBAsieTcs nyTeM nuTa-
HUA aHOAHOI Lenu reHepatopa HenocpeAcTBEHHO NepeMeH-
HbIM HanpsbkeHuem MNpsAMOYrosibHON (IOPMbl, CHUMAaEMbIM C
npeobpasoBaTtens, 4vactota KoToporo paBHa 100 ruy. leHe-
patop 6ygeT paboTaTb TO/ILKO MpU MOMOXWUTE/IbHOM MNONYy-
nepuoae HanpsxxeHus Ha aHoge. Yactota mogynauum 6y-
[eT paBHOII y4acToTe, Ha KOTOpoi paboTaeT npeobpa3oBaTesib.
PaboTta c aTum nepejaTtynkom MoOKasana, 4YTO ero cra-
OUNBbHOCTb [AOCTATOYHO BbiCOKa. Hanpumep, «OXOTHUKY» He
npuxoguTca nepecTpavBaTb CBOM MNPUEMHMK f[axe B TOM
cnyyae, €cnm onepartop «J/IMCbl» BO3bMETCS  PYKOW 3a aH-
TEHHY.

[aHHble geTaneli B reHepatope crefywuime: KaTylka
L1 HamoTaHa Ha Kapkace M3 BbICOKOYACTOTHON KepamMuKu
AvameTpoMm 8 MM. Kapkac BHYT-
pn nmeeT pe3bby, N0 KOTOpPO
MOXeT nepemewiaTbcs NaTyH-
Hblli cepaeyHnkK pAns noacTpoii-
kKu. HamoTka npou3BoAUTCHA MNo-
cepebpeHHbIM  MPOBOAOM  Aua-
meTpoMm 1 MM c warom 0,5 MM u
COCTOMT M3 WEeCTN BUTKOB C OT
BOAOM OT BTOPOro BuUTKa (cuu-
Tas OT aHOAHOro KOHUa KaTyll-
Kn). KaTywka CcBA3M C aHTEH-
HOli pasmellleHa Ha TOM Xe
Kapkace u coctout u3 0,75 BUT-

Ka TakKoro ke nposoja.
Apoccens [Ap\ MoxHO Ha-

MoTaTb Ha Kapkace OT COMnpo-
TneneHua BC 0,25 BT. [llpoBo-

OAWKWA  CNoil HeobxoaMmo ygaa-
nnTb € Kapkaca. O6moTKa gpoc-
censa coctouT n3 30 BUTKOB NpoO-
Boga M3J1 0,2.

AHTEHHY K nepepaTtymky
MOXHO  W3roTOBUTb W3 CTaH-
OapTHO  aHTeHHbl  KynukoBa,



#CNoNb30BaB ee Gosiee TOHKYIO BepxHiolo yacte. [uunHa an-
TeHHBI oKosio 50 cm.

TpaHcopmatop Tp, mpeobpasoBaTesnss HaMaThiBaeTcs
Ha ceppgeunuke III-6, tommunHa Ha6opa 6 mm. CepreuHHK
COCTOHT H3 JXKEJIe3HBIX H NMepMaJslJIoOeBbIX IJIACTHH, Yepeayro-
UIMXCS MEeXAY CoG6oil.

O6Motku I u Il comepxar KaxAaasa no 50 BHTKOBR mpa-
sona I13JI 0,15; o6Motku [/l u IV umelotr mo 25 BHTKOB
nposoga II3JI 0,1. INoBeiaiomas o6MoTka V COCTOHT H3
2000 ButkoB nposoma I13JI 0,07.

PexuM pabotbl npeoGpa3oBarensi, COGpaHHOTO Ha TpaH-
sucropax Ty u T, nopGupaeTcs ¢ MOMOLIbIO COMPOTHBJE-
H1i R3 U Ry

Iluraerca nepesatuuk ot Tpex snemenroB ®BC (5, ),
noTpe6aseMbliit Tok 130 ma.

Ilepenatuux pasmeled B MeTaajHueckoM ¢yTtasipe. AH-
TeHHa s yao6CTBa MoJb30BaHHs Aesnaercs chbeMHOf. Bhi-
KJlouaTeJqb NUTAHHS BbIMOJHEH B popMe 3aBHHYMBawouUiefics
KHONKH, BbIBeJeHHOH Hapyxky Oyraspa.

Hasa pasMelieHuss cyxux OaTapeil caenaHbl CrewHalb-
Hble OTCEKH.

O6wmit BH1 MepefpaTydka CO CHSATOI BepXHell KpbIlIKOH
‘IpUBEINEH Ha pHuC. 5.



NMPOCTON YJIbTPA3BYKOBOHW TFEHEPATOP
B. Xapenos, C. ®adees

B nocnexHee BpeMs yJbTpa3BYK HaXOJIHT NPHMEHeHHe
B CaMBIX Pa3/IHYHHIX OTPAaC/fAX HAPOJHOrO XO3AHCTBA.

OnmuT moka3aJ, 4TO BO MHOTHX Clydasix Ge3 yJbTpa3sBy-
Ka NMPOCTO HEBO3MOKHO DEIIHTb TY HJIH HHYIO TEXHHYECKYIO
3anayy. Hanpumep, u3roros/ieHHe OTBepCTHH JI0GOH KOH-
tpurypanun B XpynmKUX Marepuajax, o6pa6oTka oco6o
MPOYHBIX KPUCTAJJIHYECKHX MOBepXHOCTeH, YHCTKa  Temlo-
0GMEHHHKOB ¥ KOT/IOB OT HAKHIM H IIP.

IlpuBonumasi cxeMa YJbTPa3BYKOBOTO reHepaTopa HC-
NoJIb3yercss JJis OYHCTKH TemooOMEHHHKOB OT HAKMIH.
ISl MHOTHX THIIOB TENJIO0GMEHHHKOB CO CpPeJHHM 00BeEMOM
oxJaxjamouei cpeibl 0Ka3aloch BHOJHE AOCTAaTOYHBIM H
gejecoo6pa3HbBIM MpPUMeHeHHe yJbTPa3BYKOBHIX YCTaHOBOK
cpenneit momHoctd (100—200 871).

IIpHHIMN OYHCTKH TenJOOOMEHHHMKa IMpefelbHO MPOCT.

B oxsaxkpamomylo cpely moMeliaercsi YJbTPa3ByKOBO#
BHOpaTop ¢ MeMGpaHOH. MecTo pacnosioxkeHHsi ero He Hr-
paeT CyIIeCTBEHHOH pOJIM, HO 3KeJaTeJbHO NOMEINaTh ero
TaM, Toe TeMrnepaTtypa cpeibl HauGoJsiee BBICOKAas, TaK Kak
B 3TOM MecTe 0CafoK Oyaer HauOGOJbIIHM.

dror ocagok U o6pasyer ciuoii Hakuny. B Temmoo6Men-
HHUKaX, paboTalomuX KpPYIJIOCYTOYHO, B TeueHHe TPex Me-
cAneB o6pasyercs C/AOH HAaKMNH TOJIMHHOM okoso 10 ma,
3aKynopHBas MNOYTH MOJHOCTBIO OTBEPCTHS TPYyOOK TEmJo-
oOMeHHHKa. DTOT CJOH HACTOJILKO NMPOYEH, YTO IPHXOAHT-
csl NPUMEHAThb CBepJeHHe /s ero ckajanBaHusA. [IoHATHO,
YTO TaKOH MeTOJ YHCTKH TPYOOK Tem100GMEHHHKOB OYeHb
TPYA0EMOK, TpefyeT MHOrO BpeMeHH (10 5 JHeil Ha TelJo-
O0OMEHHHK) M 3HAYMTeNbHO COKpaliaeT CpPoK CJAyXKObl Temn-
n1oo0MeHHHKa. Ecau e nponycTHTh yepes oXJiaXK1aloILyio
cpely yJabTPa3BYKOBHE KoJseGaHHs, TO YacCTHUH, Haxols-
IIHecs BO B3BelIEHHOM COCTOSIHMH, He BhIMaayT. Bcesencrt-
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gue 3Toro o6pa3oBaHHe HAKHIIH 3HAYUTENbHO YMEHbIIAETCA.
OnsiT nokasaJj, 4TO C TeYeHHeM BpeMeHH pa3pyllaercss M
crapas Hakunb. Ho 3TOT nporecc npoHCXOAMT MenJEHHO.
[TosToMy Heo6XOZHUMO mepef NepBbiM BK/IIOUYEHHEM YJbTPa-
3BYKOBOH YCTaHOBKH CTapylo HaKHIb MO BO3MOXKHOCTH YyIa-
JHUTh.

OTeyecTBEHHOH NPOMBILIIEHHOCTBIO BBIIYCKAIOTCH YJBT-
pa3BYKOBbIe FeHepaTOpPbl Pa3/IMYHBIX MOLLHOCTEH (OT JecdrT-
KOB BAaTT [0 AECATKOB KHUJIOBAaTT). DTH IeHePaToOpH, Kak
IPaBUJIO, NOBOJIBHO CJOXHBI.

[Ipepnaraemass cxeMa YJbTPasBYKOBOTO TeHepaTOpa
MPUHIHIKANBHO OTJIHYHA OT APYTHX CXeM eHepaTopoB Ta-
KOH XKe MowIHOCTH (puc. 1). OHa mpocTa Mo KOHCTPYKUHH
¥ HMeeT BBICOKHH K. m. I.

OcoGeHHOCTBIO reHepaTOpa sBJSETCA OTCYTCTBHE BBHI-
npsamuTtens. Co6paH reHepatop no cxeMe caMoBo30yXKIeHUus
Aa AByx namnax 'Y-50 ¢ o6uieit Harpyskoii.

[Mocae BKAOYEHHs NHTaHHS HAa aHOAAX JaMI reHeparo-
pa NOSIBHTCS NMEPeMeHHOe HaNpsi)KeHHe MPOTHBOMOJIOMKHBIX
3HakKoB. [lonycTHM, UTO B KaKOH-TO MOMEHT Ha Jjamne JI,
6yZeT NMOJIOXKHTEJIbHOE HAaNpPsiXKEeHHe, a Ha aHOAe JAMIb!
JI; — orpuunareapHoe. Jlamna JI; 6yaer OTKphiTa U B KOH-
type L;C6C7; BO3HHKHYT He3aTyXxalollHe KoJe6GaHHs C ya-
CTOTOH HAacTPOHKH KOHTypa. B caeayromuii noJynepuoa
fleDEMEHHOT0 HaNpsXKeHHs, mnocTynamouero ¢ o6moTku [/
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CHJI0BOr0  TpaHcgop-

s 15 martopa Tp;, namna
*"5'H‘ JI, 3akpoercss H Ko-
L L 1 1 M6 ne6aHus B KOHType
R D — 6ynyT NMOANEPIKHBATH-
R Cst 33 CueT aHOXHOTO

TOKa JaMmnel Jlp, KO-

Topass GyAeT OTKPHITA

Puc. 2 BeCb BTOPOH mnousyme-

puon. Jlamnb rene-

patopa paGoTtaloT nomnepeMeHHo ¢ uactotoit 50 ey Kaxngas H

nostoMy B KoHType L,C¢C; xone6aHusi yabTPa3ByKOBOM ua-

CTOTHI OynyT MonynnpoBaubl uacrtotoil 100 ey. DBaaromaps

TOMY, YTO KaXKABIi NMOJynepHoOx OfHA H3 JlaMH He pa6oraer,

reHepaTop MOXKHO HCNOJb30BaTh B OPCHPOBAHHOM peXHME

M TPH 3TOM MOIIHOCTb paccesiHHs Ha aHome He Gyjer mpe-

BHIIATh KonycTHMYy0. [IpH TakoM HCHOJB30BaHMH JIAMN re-

HepaTop OTHAET MoIHOCTb nopsaka 150 er npu k.m.a.
no 508,.

CusoBoft TpaHchopmatop cobpan na lll-o6pasnom cep-
1eunnke ceueHHeM 22 cm? IlepBHyHass OOMOTKa cOmepMHT
450 BuTkOB npoBopa I13JI 1,16. INoBeimarouiass o6MoTka /7
cogepxut 2400 BHTKOB ¢ OTBOOOM OT cepenHHB. O6MOTK2
BumoJaHeHa mposogom II3JI 0,41. O6MoTkH a, 6 H 8, ¢ —
HaKaJbHble, A0 jJamn ['Y-50, cozepxkat no 25 BUTKOB npo-
Boaa I13JI-1 nuamerpom 1,16 um.

ATH 0GMOTKH XOPOIIO M30JHPYIOTCS JAaKOTKaHbIO APYr
OT ApYyra M OT APYTHX OOMOTOK, TaK KaK OJHa H3 3THX 06-
MOTOK NHTaeT HaKaJj JaMnel ¢ GOJBIIHM NOTEHUHAJIOM Ka-
TOAA 1O OTHOWIEHHIO K LIACCH.

O6motka V naMmathiBaercs nposogoM [THIJL muamert-
poM 2,44 mm M HCOOJNb3yeTCsl IJisT NOJMAarHHYHBAHHR BU-
6paropa. Uucao BHTKOB 06GMOTKH — 50.

HOpoccenn Ap; u [ps — ONMHAKOBBIE, HAMOTAaHH Ha
360HUTOBHIX CEKIIHOHHPOBAHHBIX Kapkacax 6e3 cepAEUHHKa
(puc. 2). Ilpu mnamerpe kapkaca 8—10 mm HeO6XOAHUMO
HaMoTathk okosio 500 BHTKOB mposojga auaMerpoM 0,64 mm
B LIENKOBOH H3O0JISALHH.

HOpoccens [p; npensiTcTByeT NPOHHKHOBEHHIO TOKOB
y/AbTPa3BYKOBOH YAacTOTH B MCTOYHMKH nuTaHHd. Co6paH
Ha llI-o6pa3HOM cepaeuHuKe cedeHHeM 5 cm?, TpoBOL
M — 1,6 »m (zo 3anosnHenns). 3a30p B CepAEYHHKE —
0,2 mm.
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Karymka L, kosie6aTeJbHOro KOHTYpa HaMaTbiBaercs
Ha peGpHctoM Kapkace auaMerpom 8 cu (puc. 3). [lepBuu-
Hasg o6MoTKa cofepxut 500 BHTKOB nposoma IIDJI 0,55.
[To Gokam nepBHYHOH OGMOTKH yepe3 BO3AYUIHHIH NMPOMEXKY-
TOK yKnajaeiBaloTcss o6MOTKH Lg u Ly o6paTHO# CBf3H, KO-
Topule comepxkar nmo 250 BHTKOB mpoBoga I13JI 0,27. 3a
CYeT TaKoro NOBOJbHO GOJIBLIONO KOJMYECTBA BHTKOB o6pa-
3yerca rayGokasi MOJMOXHTenbHast oOpaTHas cBaA3b. bBua-
rogapsi 3TOMy CO3[aeTCsl MEepeHaNpsKeHHHH DPeXHM JaM-
NH MO 3KPaHHOH CeTKe M JOCTHraeTcsi MaKCHMaJbHO BO3-
MOXHBIH KO3((HUUEHT YCHJEHHS MO MOIIHOCTH.

Eca® o6MOTKH CBSI3H cAeJaTh C OTBOXOM, TO, NOAGH-
pasi CBS3b B IIpoOLecCe pPeryJHPOBKH, MOXHO YCTaHOBHTb
TAaKOH pexXuM, IpPH KOoTopoM OymeT MaKCHMaJbHBIA K.I.1.
NPH MAaKCHMAaJIbHOH 10JIe3HOH MOIIHOCTH.

O6moTrka Ly HaMOTaHa cBepXy NMepBHYHOH, H30/1HPOBAHA
OT Hee 3JIeKTPOKAPTOHOM H HMeeT HeCcKoJbKo oTBOROB. [1po-
sonx ITIIA 1,6 mm. KoanuecTBo BuTKOB — 50.

OrBonH feNaloTCsA OT CePeqHHH M 3aTeM 4Yepe3 KaxKIble
2—3 BHTKa n0 KoHua.(OuyeHb yno6HO HaMaTHIBATh LIECTh OT-
HAeJBHBIX OGMOTOK C KOJIH4ECTBOM BHTKOB COOTBETCTBEHHO
1,2, 4,8 16 u 32.

KoM6uHHpYys moc/ienoBaTeNbHO BKJIOYEHHe 3THX OGMO-
TOK, MOXKHO INOJYYHTb J1060€e KOJHYeCTBO BHTKOB OT | a0
63 yepe3 Kaxnaeplf OXHH BHTOK. ITom6op BHTKOB NpPOH3BO-
ZMTCA OOHH pa3 JJs KaxJOro HOBOro BHOpaTapa.

Beanunnsl KonpeHcatopoB Cg Cy7, Cs, Co m Cy; caenyer
nogo6paTh B npouecce HaCTPOHKH YJbTPa3BYKOBOTO TreHe-
paTopa.

Konpencarop C; nepeMeHHOH eMKOCTH, ¢ GOJbIIMM pac-
CTOSSHHEM MeXJAy MJacTHHaMH, BujgepxuBaer 1200—

5—2@7[-—”0 ~J~zq5—~

—u - —L

Puc. 3



1500 6 npo6uBHOrO HampsixeHHs. CaelyeTr OTMeTHTb, 4TO
OH He o6s3aTe/ieH B TOM CJyuae, eCJH YJbTPa3ByKOBOii re
HEepaTop MpefHasHayeH AJ/s pabGoOTbl TONBLKO C OAHHM BH
6patopoM.

[ToTeHuHoMeTp R H3roTaBJHBaercs H3 HHXPOMOBOH
(unu Apyroil BEICOKOOMHOH) MpPOBOJIOKH AHAMETPOM He Me-
Hee 1,5 MM, TaK Kak TOK NMOJMAarHH4YMBAHHUS MOXKET JOCTH-
ratb 4 a.

BrmpsiMuTeab MOAMAarHHYHBaHHA co6PaH Mo MOCTOBOW
cxeMe Ha ceJeHOBbIX wai6ax auamerpom 100 mm, mo ase
wai6el B NJede NapajienbHO.

BeneacTeie HecKOJMBKO HEOOBIYHOTO BKJIOUEHHsI JlaMI H
MHTaHUsT SKPaHHOH ceTKHu JI; Heo6XOAHMO, 4TOGBl BBLICOKOE
HanpsixKeHHe BKJIOYaJOCh [OCj]e MporpeBa Jamn (B Tede-
Hue 15 cek.), MHaue Moc/n€dHHE MOTYT BBHIHTH H3 CTpOS.

s storo nmepeknawouarens I1; CAyXUT AJs1 BKJIIOYEHHS
HakKana JaMn W [OIMarHuyuBaHusi BuOpaTopa, a AJs
BKJIIOYEHHS] BLICOKOrO HaNpsiXKeHHs — MNaKeTHHIH NepekJio-
yateas IT;, BbiAepxkuBawwuil Hanpsixkenue 1200—1500 s

MarHuToCTpUKIHOHHEI BHOpaTOp HAOHPalOT M3 HHKe-
JAeBBIX IJIACTHH CHenuanbHoil ¢opMel Tonmuuoi 0,1—
0,3 mm. Ons 3TOfi LeaH MOXHO HCIOJIb30BaTh BBIyCKae-
vble OTeuecTBEHHOMH NPOMBILLIEHHOCTHI0 BUGPaTOPHI 3X0J10T4.

Kaxayio nracTHHy BBIPE33aIOT B COOTBETCTBHH C Tpe-
6yeMBIMH pa3MepaMH M YKJaJblBalOT TaK, 4TOGbl yepe3 OA-
HY-ZBe IJIACTHHBI KpeNeXHble «YCHKH» OLIJIH HanpaBJieHbl B
pa3Hele CTOPOHBI. 3aTeM NJaCTHHBl ONpPECCOBHIBAIOT B
CTpYOUHHE HJIH NOJ IPECCOM H HAKJAaAblBAlOT IO KOHIAM
6anpaxkH H3 nposoJsioku. [loJsie3Ho nepen onmpeccoBKOi npo-
K1euTb TOpubl KieeM B®-2. Ilox 6anmaxu NOAKIaAbLIBAIOT
HEeCKOJIBKO CJIOEB H3O0J/IHPYIOHIero MarepHaJa.

O6MoTKka BuOpaTOpa HaMaTbiBaeTcsi NPOBOAOM C BOMAO-
HelpOHUIIaeMOH IMOJIMXJOPBHHHJIOBON H3oasanHeH. Butku —
10 3anosHeHds. CxemMa HaMOTKH yKa3aHa Ha oGIieM uep-
Texe (cM. puc. 1).

Bu6paTtop nomemaercs B crnenuajbHblii naTpy6ox H 3a-
KpbiBaeTcs ynpyroii mem6paHoit. MeM6paHa npuMeHsieTCs
415 ocjabJeHns paspyuiaiouiero jaefcTBus KaBuTauuu, C
06paTHOH CTOPOHBI NojJ BHGPaTOpP MOAKAAABLIBAIOT IyOUYaTyio
pesuny (puc. 4).

OcHOBHas C/IOXKHOCTb 3aKJ/IOYaeTcss B CHOCo0e MHTaHHSA
3KPaHHBIX ceTOK Jamn. Bri6paHHbI crnoco6 HauGosee pa-
UMOHAJEH, XOTS H SBJISIeTCS BCE-TaKH cJalbIM MecTOM cXe-
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mbl. Jdeno B ToM, uto Bo BpeMs pabotrbl Jamn JI; TOK C ya-
CTOTOH 3aMOJIHEHHS HMINYJbLCOB IOCTyNaeT yepe3 GJOKHPO-
BouHH KoHaeHcatop C, B uenb 3KpaHHoit cerku J1. Co-
npotuBaeHuss R, u R, cnepyer momo6paTs Tak, 4TOGH TOK
3KpaHHPYIOIHX ceTOK o6eux Jjamm He npeBwiman 10 ma.
KoHTyp reseparopa HaCTpaWBaeTcs TOYHO Ha MeXaHH-
YecKHii pe3OHaHC MarHMTOCTPHKIHOHHOro BHGpaTopa. Ilep-
‘BHYHYI0O HacTpPOHKy NpPOM3BOAAT, I[IOMECTHB BHOGpaTop B

[_Y@naney
36onum  lybyamas ]
2, peuna Bubpamap
[Ty :::’C:::.::-—:ﬁ
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Puc. 4

CTEKJITHHYI0 BaHHY C BOAOH. MarHHTOCTPUKUHOHHBIA 3(-
(deKT BbIpa’kaeTcs B NOSIBJIEHHH Ha OTILIHGOBAaHHOH NO-
BEPXHOCTH BHOpaTOopa CTOJIGHKA MeJNbYaHIIHX My3bIPHKOB,
a TIOBEPXHOCTb BOABI HAaJl HUM HECKOJBKO NPHIIOAHHMAETCS.

Hacrtpoiika npoH3BoAuTCA MO0 MaKCHMyMy cTos16a BOIs-
HBIX MY3LIPbKOB Ha NOBepXHOCTH BHOGpatopa. Kpome Toro,
¢ nomourpio KonpencatopoB Cs, Cg H C;; o6MoTKka BHOpa-
TOpa HAacTpPaHBaeTcs B PE3OHAHC ¢ KoseGaHHSIMH yJbTpa-
3BYKOBOH YacCTOTBHI.

IIpu cornlacoBaHHH HArpy3KH C BHIXOJOM, T. €. HpH NOI-
6ope BHTKOB BTOPHYHOH OOMOTKH, MOXKET H3MEHHTbCS U Ha-
cTpoiika BHOpaTopa Ha 3JEKTPHUYECKH#i pe3oHaHC.

dtoT 3¢ ekt ciaenyeT YUMTHIBATH, TAK KaK MOXKeT IO-
SIBUTbCSI JIOXKHOe NpeNCTaBJeHHEe O COTJIaCOBAHHOCTH Ha-
rpysku. IlonGop Harpy3KH H NOACTPOHAKY cieAyer mpoBO-
IMTh HECKOJbKO pa3. XOpOoLIYI0 MOMOLIb B 3TOM OKa3blBa-
€T aMmmepMeTp, BKJIIOYeHHHI! B uenb BHOpaTtopa (A). Mak-
CHMaJsibHasi MOLUHOCTb B BHOpaTope 6yneT MpH MaKCHMaJb-
HOM TOKe M COOTBETCTBYIOULIeH yacToTe BHOpartopa.

2 3ax. 332 17



NPUBOP AJss NPOBEPKU TPOCOB
B. Bbenoii, M. Tpetdcep

KOHTpO/Ib COCTOSHHSI IIAaXTHBIX IOABEMHBIX TPOCOB
06uIYHO mpou3BoauTcs BudyaabHo. CornacHo mpaBusi Geso-
MAaCHOCTH OJHOH H3 NPHYHH AJST 3aMEHBEl TPOCAa MOXKET CJY-
XHTb nosiBjienne 5% OOOPBAaHHBIX MPOBOJOK Ha OAHOM Iia-
re cBMUBKHM. [ToMHMO TOro, YTO BH3yaJbHOE ONpejeeHHe
uypcaa 0GOpPBaHHBIX NPOBOJIOK BeCbMa HECOBEPLIEHHO, NMpPH
TaKoM crnocofe Heslb3sl y4eCTb MOPBLIBbI BHYTPEHHHX MPOBO-
JoK. [la M nopeBH BHEIIHHX NPOBOJIOK HEe BCErAa MOTYT
6bITh 06HAPYKEHB! BH3Ya/JbHO, OCOGEHHO B Tex Ciayuasx,
ecii 060OpBaHHbBIE MPOBOJIOKH He BHICTYHNAIOT Ha MOBEpX-
HOCTb TpOCa, YTO MMeeT MeCTO, HalpHMep, B TpOCax C
npenBapHTenbHOl gedopmauuell npsmed.

B MakeeBCKOM
HayyHO - HCC/efoBa-
TEJbCKOM  HHCTHUTYTe
no 6e30macHOCTH pa-
60T B TrOpHOH mpo-
MBILIIEHHOCTH  H3ro-
TOBJEH W HCHBITaH
npubop,  MO3BOJSIO-
LWIHH NOJCYHUTATH 4YH-
cJio0 060pBaHHbIX TIPO-
BOJIOK M0 BCei JJIHHE
tpoca. Kpome 3toro,
npubop HMeeT YyCT-
pPOHCTBO, CHTHAJIH3U-
pyioliee  nosiBJeHHe
5% o6GopBaHHBLIX MpO-
BOJIOK Ha OJHOM IIa-
re CBHBKH.

Ilpu6op cocrout
Puc. 1 u3 HHAYKIMOHHOTIO
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JaTYHKa, YCHAUTENs!, GOPMHPOBATENS] UMIYJIbCOB, CUETUHKE
HMIYJbCOB, THPATPOHHOTO peJie ¥ KOHTPOJILHOIO reHeparo-
pa. PaccmoTpuM npHHUMN AeHCTBHA BCEro YCTPOHCTBA MO
a/JIeMeHTaM.,

Unpykunonubiii gatiuk (puc. 1). C moMoumbio nocro-
SHHbIX MarHUTOB H3 clyaBa aabHHK0-400 co3maercs HHTeH-
CHBHOE MAarHUTHOe NoJie, 3aMbIKalolleeCss yepe3 HCIbITbIBae-
MBI yyacToK cTajnbHoro Tpoca. OGopBaHHBIE TNIPOBOJIOKH
CO3JaI0T HCKPHBJIEHHSI 3TOrO MNOJII B BHIe INoJeil pacceu-
BaHusi. Bokpyr Tpoca pa3meuieHbl TaK Ha3hiBaeéMble UCKa-
TeJbHBIE KaTYIIKH, B KOTOPBIX NPH MNepeMeLieHHH Tpoca
MOJISIMH PacCeUBAHHA HABOJSITCS HMIYJbCH 3.1.C.

Baarogaps muddepeHnyasbHOMY BK/IIOYEHHIO ABYX HC-
KaTeJbHbIX KaTylieK, GJH3KO pachnoJIOXEeHHbIX Jpyr OT
Ipyra, yCTPaHSIOTCS HAaBOJAKM, BBbI3BaHHBIE HEOJHOPOIHO-
CTAIMH KaHaTa, KOTOpble pacnpeneseHsl 10 AJHHe OoJjee
HJIM MeHee paBHOMEPHO.

JIisT BOBMOMKHOCTH YCTAHOBKH Ha 3alefCTBOBAHHOM
TpoCe naTuuKa, MocjefHUH BHINOJHEH pas3beMHBIM. Mcka-
TeJbHBIe KATYLIKH TaKKe pa3beMHble H HaMOTaHbl Ha TeK-
CTOJIMTOBOM KapKace. Kaxnas xarymka uMeer 150 BHTKOB
nposona I13 0,15.

Jnsi HopmanbHOR pa6oThl yCTPOHCTBA TPOC NOJIKEH Ile-
peMelnaTbCsl OTHOCHTENbHO JaTudKa CO CKOPOCTbIO He Me-
Hee 0,3 m/cex.

Ycuanteas. C faTyHKa CHUMAIOTCH HMNYJbCH C aMILIH-
TYyA0H nopsaka 1 me. DTH UMOYJbCHI YCHJIHBAIOTCH C MO-
MOLIbI0O TpexkKackajaHoro ycuaurens. Ha namne 6H2IT co-
6paH NBYXKAaCKaAHBIH YCHJHTENb HANpSIXKEHHs, a Ha JaMile
6IT1TT — ycunuTenb MOIIHOCTH.

INpuHuunuanbpHass cxeMa M3MepuUTeNbHOro 6JI0Ka, B KO-
TOPBIH BXOJSAT BCe 3JeMeHTHl mpubopa, KpoMe JaTyHKa,
NpHBENeHa Ha pHC. 2.

®opmupoBaTenb MMNyJabcoB. s GOpMHPOBAHHA HM-
NyJbCOB NPHUMEHEH OrPaHHYUTE/b-BbIIPAMUTENb, COOpaH-
Hbll Ha JABYX MNOJYNPOBOAHHKOBHX puonax [y, [, Tuna
HOTL[-25 u pene P; tuna PIT'4, Ilocsae orpaHHYHTENs] BbI-
JeJIAI0TC MMIYJAbChl TOJbKO MOJIOXKHTENBHOH MOJSIPHOCTH.

C nenurtenss Ri4Ris CHHMaeTcs HaNpsKeHHe, ompele-
Jslollee TNOPOr OrpaHHyeHus, 6Jjaronaps 4YeMmy BHIIPSIMH-
Telb HaydHaeT pa6GoTaTb TOJBKO TOTJa, KOTJAa aMIIHTYRZ
aMnyJabca 6oJiblile BeNHUYHHBI OTPAaHHYMBAIOIIETO HANpPSAXKe-
HHsA. DTO CHeJaHO AJs1 TOro, YTOOH Cpe3aThb BCEBO3MOXKHBIE
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MOMeXH ¥ BHIJENMTb MMIOYJbCH, cO3faBaeMble paedeKkTaMu
tpoca. IIpn npoxoxIeHWH MMIYJbCOB yepe3 oOMOTKYy peJe
P; oHO cpa6aThiBaeT, 3aMblKasi CONPOTHBJEHHE HeJUTeNs
Ri2R13, mpH 3TOM Ha BXOJ CYETHOro YCTPOHCTBA mocTyna-
eT TMOJIOKHTEJNbHBI HMIYJbC, B&HUHHA H (popMa KOTOPOro
He 3aBHCAT OT BeJMYHHBHI M (POPMEI HMINYJbLCOB Ha BHIXOJe
ycunutens. ITocnenoBarenbHo ¢ 3THM pelie BKIIOUEH 3J1€KT-
poMexanuyeckuit cuetuuk tHna CB-1M100, xoropmlfi nos-
BOJISIET MOJCYHTATh YyHCJO0 OGOPBAaHHBIX MPOBOJIOK MO BCEH
IJMHe KaHaTa.

CueTyuk umnyabcoB. [Insi aBTOMaTHYecKOro mnojacyera
yucna OOGPBHIBOB NPOBOJIOK Ha lilare CBHBKM KaHaTa NpHMe-
HeHa KOJblleBasi CYUeTHasi cXxeMa Ha JaMNax ¢ XOJOIHBIM
katonoM tHna MTX-90. Bce namnet MTX-90, 3a ucKaioue-
HHEM IBYX NEPBBIX, YCTAHABJIUBAIOTCA HA NepelHeil NaHelH
npubopa ¥ HyMepylOTCs no NOPsAKy OT nepBofl A0 OXHH-
Haauatoi. Kaxavli HMOysnbc NMPHUBOAUT K 3aXKHTAHHIO Ove-
pemHOi JaMnbl M rauieHuio npeawiayuieii. Takum o6pasom
NOPAAKOBBII HOMEP Topsiliell JaMnbl IOKa3blBaeT KOJH4Ye-
CTBO HMINYJbCOB, MOCTYNMUBUIHX Ha BXOJ CXEMBbI.

Yepes KaxIbli I1ar CBHBKH Tpoca gaercs c6poc, NpH
3TOM Bce JaMIBl TaCHYT H CYeT HAaYHHaeTcs OnsTh C Iep-
Boii slaMnbel. COpOC OCYLIeCTBJSETCS 3a CueT pa3phiBa Le-
nu nutaHus aamn MTX-90 ¢ nomoupio pene P, Ynpasae-
Hue ‘pene Py mpoM3BOAUTCS CrellHaJbHOH rafikoii, cCKpemnJeH-
HOMl ¢ AaTYMKOM M Bpallatouiefics npu JABHIKEHHH TPOCA, KO-
TOpHI On1s1 Hee CAYXHT Kak Obl BUHTOM. Takas rafika ne-
JaetT ofgMH 06GOpOT NPH NPOXOKIEHHH uepe3 Hee IIara CBHB-
KH TpoCa, IPH 3TOM NPOHCXOAMT OJHO 3aMblKaHHe LienH pe-
jge P;. TakuM o6pa3oM npHMeHEHHasi cxeMa IO3BOJSIET aB-
TOMaTHYECKH MOJCUHTHIBATbH UHCJ/O MOPHIBOB Ha ILuare CBHB-
KH Tpoca.

TupatponHoe peae. IIpumensiomimecss B HacTosllee
BpeMsl NOJbeMHBIe TPOCH B OOJBIIHHCTBE ClyYaeB HMeIOT
114 nnu 222 npoBOJOKH, T. €. Ha I1are CBUBKH COOTBETCT-
BEHHO jonyckKaercsl 6 uau 11 nopeiBoB.

HOns curHanM3anuu nosiBJeHHs 5% NOPHIBOB MPOBOJIOK
Ha ulare CBUBKH CJYXHT THPaTPOHHOe pene, co6paHHoe Ha
tupatpone TI-1B.

TupaTpoH 3anepT OTPULATENbHBIM HaNpPsSIXKeHHEM, CHH-
MaeMbIM ¢ conpoTuBieHHst Rs. CeTka THpaTpoHa ¢ Mo-
moupio Tym6aepa Ty MoxeT ObHITb NOAKJIOUEHAa K KaTOALY
mwecTol WM omuHHajguatoir gamnet MTX-90. 3axuranue
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Puc. 3

cootBercTBylouieli samnel MTX-90 npuBOAUT K NOSBJEHHIO
MOJIOXKHTENBHOTO HAMNpSIXKeHHS] Ha CONPOTHBJIEHHH Rgp HJIH
R,3 nopsnka 30 g, kotopoe oTmupaer tTHpaTpoH. [Tpu 3atom
3axuraercs HeoHoBas Jamrnouka MH-6, BknooueHHass B
aHOJHYIO Ilerb THPaTPOHA.

lamenne THpaTpoHa MOKeT GBITH OCYLIECTBJEHO C IO-
Mouibio TyM6sepa Bks, 3aMbIKawollero aHoji THpPaTPOHa Ha
KaTon yepe3 KoHxeHcaTop Coy.

KoHTpoabHblil reHepartop. [lis mpoBepkH HCHPaBHOCTH
BCEro TPaKTa H3MepHTeJbHOro 6/I0Ka Iepej HAayaloM HC-
MBITAHHSI TPOCA NPHMEHEH KOHTPOJbHbLIA reHepaTop, cobpaH-
HBIfi Ha HeOHOBOM Jsamne MH-4.

UYacrota artoro reHeparopa (mopsiika 1 ey) ompene-
JsieTcs] BeJHYHHAMHM CONpPOTHBJEHHS Rsy H KOHIEHCATopa
Cos. Braouenve mpu6opa Ha KOHTPOJb OCYLIECTBJSETCS C
MOMOUIbI0 CABOGHHOTO TyMOsepa-nepeknaiouarensi I1;, KOTo-
pulfi 3aMbIKaeT Lierb NMHTAaHHA FeHepaTopa W Ha BXOJ YCH-
JIMTe/Isl TIOAKII0YaeT BbIXOJ KOHTPOJBHOIO reHeparopa BMe-
CTO AATYHKa.

BennunHa aMnAHTyAR MMIYJbCOB, NOAABAaEMBIX Ha
BXOJl YCHJIUTE/SI OT KOHTPOJBHOro reHepatopa ¢ MOMOUIbIO
noTeHUHoOMeTpa Rss, ycTaHaBAMBAaeTcss MHHHMaJbHO HeoO-
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XomuMof 1is HOpMaJbHOH paGoTw c4eTHof cxeMsl. IloaTo-
My yMeHblueHHe Ko3pdHuueHTa yCHJIeHHs ycuautens Oy-

JeT o6HapyKeHO NPH KOHTpOJIe TaK XKe, Kak u Jpyrue Bo3-
MOXKHbIe HEHCIIPaBHOCTH CXeMB.

Buewnuii Bux npu6opa npuBefieH Ha pHC. 3.



3JIEKTPOHHAA HMMIYJIbCHASl YCTAHOBKA
nJi9 HAMATHHUYUBAHUSAA U PASMATHHYHUBAHHS
MOCTOAHHBIX MATHHTOB

H. Muxees

B npouecce skcnuyaTallMd M PEMOHTa 3/1€KTPOH3MEpH-
TeJbHBIX NPUGOPOB, NMOJNSIPH3OBAHHBIX peJie, TOJIOBHHIX Te-
J1eoHOB, TPOMKOTOBODHTENEl H MHOTMX IPYTHX NPHOOPOB
BO3HMKaeT HeOGXOAHMOCTb BOCCTAaHABJIMBAaThb MarHUTHHIE
CBOMCTBA NOCTOSIHHBIX MAarHHTOB, KOTOpble MNOTEPS/IH HX B
TOH MaH uHOH creneny. CyliecTBylolle YCTaHOBKH, HC-
moJib3yeMble 1Jisi HaMarHHYMBAaHHsI NOCTOSIHHBIX MAarHMUTOB,
uMeloT GosbluMe rabapuUTRl U Bec, MOTPEGJSIOT MHOIO
3J1eKTPO3HEPTHH.

Huxe npuBOAMTCS ONHCaHHe H CXe€Ma INPOCTOH ycTa-
HOBKM MJisl HaMarHuYuBaHus. TaKyio yCTaHOBKY MOXHO CO-
6paTh B /11060ii PEMOHTHOH MacTepPCKOH.

CxeMa HMIYJNbCHOH YCTAHOBKM AJIi HaMarHHYHBAHHS H
pasMarHHyHBaHHs TNOCTOSHHBIX MAarHHTOB IpHBENEHa Ha
puc. 1. Ha xiemmul I, 2 nonaercs nepeMeHHBIH TOK J1060i
yacToThl HanpsixeHueM 220 8 /M NOCTOSIHHBIA TOK Hamps-
xennem 300 s.

Uepe3 orpaHuynTeNbHOE
conpoTuBJeHHe R, u muo-
aet [y u [, 3apsxkaercs
kougeucatrop C;. OnHo-
BPEMEHHO Yepe3 CONPOTHB-
JeHue R4 3apsxkaeTcss KOH-
neucatop Co.

ConpotuBieHus Rq u Rj,
WyHTHpYIoLMe guoasl [ u
My, NO3BONAIOT ypaBHATH
HanpsKeHHe, NPUHJI0KEHHOe
K 3THM JHoAaM B oGpaTHOM
Puc. I HanpasJleHuH, B pe3yqbTa-

| HoK-120
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Te 4ero NpH yKa3aHHBIX B CXeMe HalpsXKeHUSAX NHOAH He
BHIXOASIT U3 CTpOS.

OrpanuuuTenbHOEe CONPOTHBJEHHe R; CJAYXHT M5
yMeHblIIeHUsT TOKa 3apsfia Koumedcatopa C; No 3HAYEHHSA
MaKCHMaJIbHOI'O BHINPSIMJIEHHOTO TOKa AuomoB [, u [ #
npexOTBpallaeT BHIXOJ M3 CTPOSl 3THX THONOB.

Konperncatop C, noiknioyaercs uepe3 MepBHYHYIO 06-
MOTKY TpaHctpopmartopa ITp; K HMNYJAbCHOH JaMmIe
HN®K-120. Takum o6pa3oM BCe HaNpsiKeHHe, 10 KOTOPOTD
3apskeH KoHugencatop Cj, OKa3blBaeTCsi NPHJIOKEHHBIM K
K MMIYJIbCHOH JlaMre.

Tok paspsana koHieHcaTOpa NPOXOIZUT uepe3 HMIYJbC-
HYIO J1aMIly TOJIbKO B TOM cJjydae, €CJH K ee 3JeKTPOLdy
3a)xkuraHus (INoJ0CKa MeTaJVIHYeCKOH MaCTHKH) IMOJBOIHUT-
CHl BBICOKOBOJIbTHBIH HMMIYJbC HampsiKeHus. TOT HMNYJbC,
nojaBaeMblil Ha NOMKHTAIOIIMA 3JEKTPOA, CHHMAeTcs CO
BTOPHUHOH OGMOTKM HMIyJbcHOro TtpaHcopmatopa HT,
Takum o6Gpasom, Npu 3aMbIKAHHH KHONKH KH; KOHIeHCa-
top Cp pa3psxaercs yepe3 NEPBHUHYIO OOMOTKY WUMIYJbC-
noro Ttpauchopmaropa HT. BrICOKOBONBTHBIH  HMITYJbC,
CHHMaeMbli CO BTODHYHOH OGMOTKH HMNYJbCHOTO TpaHC-
¢opMaTopa, HOHU3HPYET ra3 BHYTPH HMIYJbCHOH JaAMIbI,
i yepe3 mepBHYHYyI0 OOMOTKY TpaHchopmaropa Tp; mpoxo-
AMT MOLUHBIH UMNYJbC TOKa cHioOH okoJo | 000 a. Bropuu-
Hass o6MoTka tpaHchopmartopa Tp, BHINOJHEHA U3 MELHOMH
wnHbl. Cpoeo6Gpa3Hblii TpaHchopMaTOp TOKa MO3BOJSET
MOJYYUTb BO BTOPHUHOK OOMOTKe KpPaTKOBPeMEHHBI HM-
MysabC TOKA O4eHb 6O/bILIOH CHJABL. bnarozaps odeHp Ma-
JIOMY CONPOTHUBJIEHHIO BTOPUUHOH OGMOTKH B HEH NPOXOAHT
uMIyJabc Toka cuyoil okoso 15000 a u Bokpyr BTOPHYHOMH
0O6MOTKH 0o6pa3syeTcs MOLIHOe MAarHHTHOE MoJe.

Bo BTOpuHYHON OOGMOTKE NMpPH NPOXOXKAEHHH HMIYJ/bCa
BO3HHKaeT KoJieGaTesJbHBI NpOIleCC H, NMOMHMO HMIyJbCca
MOJIOXKHTEJNBHOA IOJIIPHOCTH, NOJNY4YaeTcss HMIYJbC OTPH-
uaTeqbHON NOJISPHOCTH, BHI3LIBaloLUi HeOO/blIOe pas3mar-
HHYMBaHHe MarHuta. MMnyabc o6paTHOTO TOKa cOCTaBJjseT
okonio 10%' aMnauTyqs HaMarHHYMBAIOIIero HMIyJbca.
Yro6el u36exaTb YaCTHYHOrO pa3MarHMYMBaHMs,  YacTb
nepBHYHON oO6MOTKM TpaHchopMmaTtopa Tp; WIyHTHpyeTCs
NONyNPOBOAHUKOBRIMH  auonamu s u Qs ([-304). Ortu
OHOAB MO3BOJAIOT NMPONMYCTHTb MMIYJbC TOKa INOpPAAKa
100 @ npu pautenpHoctd uMmnynbca 500 mxcex. auresnn-
HOCTb M aMIVIHTYAa pa3MardiMYuBaloOLero HMIyJbca He-
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CKOJBKO GoJiblle M NOITOMY 1751 IUYHTHPOBAHHMS CTABHTCS
ABa IHOJAA, COEJMHEHHBIX MapaJlenbHo.

B kayecTBe IIYHTHPYIOHX AHOJ0B MOXKHO HCIIO/Ib30BATh
tTpuonsl I1-4. B atoM cnyuae BBIMPSMJSIOIIUM I€pPexonoM
CJYXKHT Yy4YacTOK KoJuIeKTop — 6aza Wau 3IMUTTEp — Ga3a.

JL.1s u3rotoB/ieHuss MMIYJBCHOR YCTAaHOBKH HEOOXOJHMO
co6paTh CXeMy BBHIIPSIMHTENS H HaMOTaTb TpaHchopMarTop
Tp,. MoxHO 3TH nBa y371a OGBEIUHHTHL BMeCTe.

YuacTok cxembl, 0GBeIEeHHbI} NYHKTUPOM, NpeicTaB/ser
co60ii OOBIYHYIO JiaMIy-BCOBILIKY, HCNOJib3yeMylo B (oTO-
rpadun. IlepBuunas o6moTka tpaHcthopmaTopa Tp; BKJIO-

fe—55—

150

Puc. 2

yaeTcs B pa3peB llend NMUTaHUs UMnyJbcHoll namnbe MPK-
120, a BBIMpsIMHTEJb BKJIOYaercss BMecTo Gartapen.

Tpauchopmarop Tp; cob6pan Ha ceplheunuke III-19, Ha-
6op 31 mm. IlepBuynass ob6moTka cojaepxut 30 BHTKOB
npoBoxa II3JI 0,95. OtBox  n/isi NOAK/IIOYEHHS JIHUOJOB
chenaH OT cepequHnl oOMOTKM. B cayuae ucnosnb3oBaHus
auonoB [[-305 orBom mepBHYHOH OGMOTKH TpaHchopMaro-
pa nenaercs ot 10-ro BuTKa. Bropuunas o6MoTka HMeeT
OUH BHTOK, BBIMOJHEHHBIH U3 MexHo# umuHb 4 X5 mm. Jau-
Ha BUTKa BTOPHYHOH OGMOTKH JOJKHa ObITh He GoJblle
26 cm.

WmnynbcHeili TpaHCc(OpMaTOp HaMaThIBAIOT HA KapKace
auaMerpoM 7 mm u anusoit 20 mm. IlepBuynasi o6MoOTKa
umeer 30 ButkoB mnposomaa IId3JI 0,69, BTOpHYHas oOMOT-
ka— 2000 sutkoB nposoga IIDIIO 0,06. Kapkac MoxHO
BLINIOJIHUTh U3 KapTOHA Ui 300HHUTA.

Jl1s HaMarHUYHBaHHUsl MJIOCKHX MariHHTOB Heo6XOLHMO
NOJKJIIOUHTh NHTaHHe K UMIYJbCHOH YCTaHOBKe M HaJjo-
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JKMTb BHMTOK (BTOpHuUHyl0O 06GMOTKY Tp;) Ha Marsur, coO-
6monas MOJAPHOCTb, ¥ 3aMKHYTb MarfHuT MarHHTONPOBO-
oM. ITocne 3Toro cienyer HaxaTb Ha KHONKYy Kwi u mpo-
HM3BECTH BCOBLILIKY HMNYJbCHOH Jamnbl. Vimny’abe TOKa,
npoxoxsauwui no o6mortke I/ tpanchopmartopa Tps, cosmact
MOILHOE MAarHUTHOE M0Jie, KOTODOe W HaMarHUTHT MarHuT.

C noMOLIbI0 OMMCHLIBAEMOH YCTAHOBKM MOXHO NMPOH3BO-
OUTb W pasMarHMYHBaHHe IJIOCKMX MarHutoB. [las storo
CHMMAIOT MariMTONpPOBOJ H TOBOpauMBalOT MaruuTHa 180°
OTHOCHTEJIbHO €ro IOJIOXKEHHS NPU HaMarHHYMBaHWH. Y[a-
JISIOT BUTOK OT MarHurta Ha 2—3 CM ¥ HaXKUMaloT Ha KHOII-
Ky Kn,. Ilpu HemocTaTOYHOM pa3MarHUyMBaHUM CJenyeT
NpUOIH3UTL BUTOK K MarHUTy M CHOBA HaXaTb Ha KHOIKY
K. CTenenp pa3aMarHH4YuBaHUs MOXKHO ONPENENHTb MO CH-
Jie¢ TIDUTATHUBAHUS JKeJe3HbIX INpeiAMeTOB.

B cnyuae HamarHMuyuBaHMs NOAKOBOOOpPA3HbLIX MarHH-
TOB CJ/eNyeT pacueNuTb BUTOK (BTOPHYHYIO OOMOTKY) H
NpoJeTh ero B CepeifuHy NoAKOBooOpaszHoro MarHura. K
MONIOCKaM MarHuTa MOJCOeNAHUTb MarHHTHBIH LIYHT U Ha-
J)KaTb Ha KHONKY KH;.

Pa3marHnuiBanue MOAKOBOOGPA3HbIX MAarHUTOB IIPOM3-
BOJHUTCS CJedylomHM 06pa3oM: mapaJjijienbHo HeGOJbIIOMY
y4acTKy BTOPUYHOH OOGMOTKH MNOAKJIOYAIOT 3JEKTPHUYECKHii
HIYHT, HafeBalOT Ha IOCJAeIHHH MarHUT (M3MEHHUB NOJSP-
HOCTb INOJIIOCOB MarHHTa OTHOCHTEJbHO BUTKA) M HaxKaTHeEM
KHONKH KK, npou3BOAAT pa3dMarHuyuBaHHe.

Ecnn pasmarnuuuBaHHMe HeJOCTaTOYHO, TO HaJO MOBTO-
PHTb ONepanuio, yBeJHYUB AJHHY IIYHTHPYIOLIEro ydyacTKa.

Ilpy namMarHM4uMBaHHd ¥ Da3MarHHYUBAHHH MarHHUTOB
pasnnuHOi (OpPMBI 2KejaTeJbHO HMETb YHHBEpCaJbHbIN
MarHuTHBI WYHT (MarHATonpoBon). YUeprTex yHuUBepcasb-
HOr0O MarH4THOTO IIYHTa NpPUBEJdEH Ha pHUC. 2.



NPHBOP NJi1 UBMEPEHHUS
HU3KOYACTOTHBIX NNAPAMETPOB
TPAH3UCTOPOB

B. Mopo3sos

Ilpu cosmauup anmapaTypel Ha TPAaH3HCTOPax ONHOA U3
npo6ieM, CTOSINMX Nepel paAHoJa06HUTeNneM, SBASETCH H3-
MepeHHe HX NapaMeTpPoB. JTOMY BONpOCYy 6bl1 NOCBAIIEH
psan crateit B xypHase «Pammo» (Ne 5, 1958 r. u Ne §,
1960 r.). OnwucanHble B paguo/IOCHTENbCKOH JHTEpaType
crnocoGhl H3MepeHHs NapaMeTPoB TPHOXOB J1HGO He obecme-
YHBAIOT JOCTATOYHOH TOYHOCTH H3MepeHHil, 1u6o TpebyoT
MpHMEHEHHs PALA NOMOJHUTENbHBIX NMPHOOPOB, TaKHX Kak
JIaMIIOBBIH MHJIJIHBOJNILTMETpP, 3BYKOBOH TI€HepaTop, Npeux-
3HOHHBIE CONPOTHUBJEHUS M T. I

HauGosee BaxXHBIMH B JIOOHUTENbCKOH NMpAKTHKE HH3KO-
YaCTOTHEIMH NapaMeTPaMH TPAH3UCTOPOB SIBJSIOTCS: KO3(-
(GUIMEeHT yCHJEHHS 1O TOKY B cxeMe ¢ OGLIMM 3MHUTTEPOM
(B), nauanbubiii TOK Koanektopa (I, ), CKBO3HOH TOK
KoJnekropa (/. ) M BXONHOe CONPOTHBJIEHHE TPAH3UCTOPA
nepeMeHHOMY TOKY (7’ 5 ) B cxeMe C OOIIHM 3MHTTEPOM,
M3mepenne 3THX NMapaMeTPOB Ha 3BYKOBOH 4yacTOTe MOXKHO
OCyLIeCTBUTb Gosiee NMPOCTHIMH CnocoG6aMu, yeM NpHBEIEH-
Hble B YNOMSIHYTOH JuTepaType, IpHUeM TOYHOCThL H3Mepe-
HMH OCTaHercs BIIOJIHE JOCTATOYHOH IJisi PaXHOJIOGHTENb-
CKHUX ILesel.

OnucviBaemuifi npH6GOp npenHasHaueH AJis H3MepeHHS
yKa3aHHBIX BBIUIE HH3KOYAaCTOTHBIX NapaMeTPOB BCEX OTe-
YECTBEHHBIX MaJIOMOIIHbIX HH3KOYaCTOTHBIX TPaH3HCTOPOB
THIA p-n-p NIPH TOKaX KOJJIEKTOpa He Bhile 6—8 ma. Mo-
ryT OBITb TaKie H3MepeHbl HU3KOYaCTOTHbie MapaMeTph
aupdy3uoHubx p-n-p Tpansucropos tunos I1-401 — I1-403.
[Ipu6op oGecneunBaeT TOYHOCTL H3MEPEHHSI BXOJAHOTO CO-
nporusienus 20%, omu6ka npu H3MepeHHH P He MPeBhI-
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maer 109%, noa6op OXMHAKOBHIX TPAaH3UCTOPOB, HANPHMEP
IJisl IBYXTAaKTHBIX CXeM, MOXeT ObITb NMpOH3BeNeH ¢ TOY-
HOCTBIO 5Y%.

PaccMoTpuM npuHuun pefictBus npubGopa. Kamepenue
A34aJIbHOTO M CKBO3HOTO TOKOB KOJIJ1€KTOpa NPOH3BOJXHTCH,
Kak OORIYHO, NMPH coenrHeHHH 6a3bl ¢ IMHTTEPOM H NPH OT-
coelMHeHHO coOoTBeTcTBEHHO Gase. MamepeHue P u gy
oCyLIecTB/AsieTCst cJjeaylouM ob6pasoM. Ha 6a3y HCHBITHI-
BaeMoro Tpausucropa T, ToOaaercss HanpsiKeHHe 3BYKOBOH
4acTOTH OT reHepaTtopa, coGpaHHOro Ha TpaHsucropax T
u T,. BennunHa nepeMmeHHO#l cocTaBisilolled ToKa G6a3sbl
T , ompenensieTcsi TONBKO COMNPOTHBJEHHEM Ris, Tak Kak
COeIMHEHHOe MOCJEeNOBAaTeNbHO C HHM BXOIHOEe CONPOTHB-
neune T, HeBenuko. Tox konnekropa T, nNpeBblIlaer TOK
Gasbl B B pas, a M3MepUTeJbHOe CONPOTHBJEHHE B LEIMH
koJyuiekTopa B 100 pa3 menblue, ueM R4 OTClOMa SCHO, YTO
npu ycuienuu T, no Toky, paBHomy 100, mamesue Hanps-
xeHuss Ha R;s 6ymer paBHO HanpsikeHuio reHeparopa. Ha-
npsikeHHe reHepaTopa W HalpsiKeHHe Ha R;s H3MepsIOTCA
fippubopoM mpH KanuGpOBKe H ONpelleleHHH B cOOTBeT-
crBenno. IIkana mnpubGopa wumeer 100 nenenu#t, Bu
XO[HOe HampsiKeHHe TeHepaTopa C NMOMOLLbI0O Ry ycTaHaB-
JHUBaeTCsl TPH KaauOpoBKe Tak, YTOOH CTpeJKa OTKIO-
Hsijlachb TOYHO 10 KOHLA IiKajbl. Eciau Tenepb, He MeHSAA
HanpsKeHHsl reHepaTopa, H3MepHTh HampsiXKeHHs Ha Ris,
70 mpu P = 100 cTpenka TaKKe OTKJOHMTCA Ha BCKW
wKany, a npu Pp=>50—Ha nosmkanbl. CieqoBaTeNbHO, Be-
JAYUHY ycuaeHuss T, 1O TOKY MOXKHO OIpeIeNuTb HeNo-
CPeACTBEHHO MO suKaJje, ‘6e3 KaKHX-JH60 IOACYETOB.
JlOCTOHHCTBOM TaKOro MeTOxa H3MepeHHH sIBASIeTCS TO, UTO
He HYXKHO 3HaTb TOYHYIO BEJHUHMHY HaNpsKeHHs Ha Ris H
HaNpsKeHHUs] TeHepaToOpa, a BaXHO JHUIb HX OTHOLIEHHE.
ToyHOCTE H3MeEpEHHSI NMPH 3TOM 3aBHCHUT OT CONPOTHBJIEHHH
Ris, Ris u Rys.

Ilocne u3MmepeHus § MOXKHO ONpelesHTL BXOLHOe CO-
npotusseHue Tpauaucropa. Ilycte mpu6op mA, npu H3Me-
penun P mokasan 40 nenenuit. Ecau tenepb K kiaemMmam
H 2 NpHCOENHHHTb Kakoe-TH6o 106aBOYHOE CONPOTHBIE-
HHue, TO nokaszaHue MAp; YMEHBUIMTCA, TAaK KaK 4aCTb TOKa
6a3bl oTBeTBUTCA B R,.6. [Tonb6epeM R,,s Tak, uToGbl MO-
Ka3aHusl MA, yMeHbUIMJIHCh DPOBHO BABOe. B stom cayuae
BXOJHOe CONMPOTHBJIEHHE TpaH3ucTOpa OydeT B TOYHOCTH
paBHO R, . [liasi Gonee TOYHOro ompejeneHuss BXOJHOTO

29



COMpPOTHBJIEHHA B KaueCTBe R, MOMKHO NDHMEHHTh Ie-
peMeHHOe CONMPOTHBJIEHHE HAa 3—D KOM, YCTaHOBUB JBHIKOK
ero Tak, 4toObl nokasaHus mA; yMEHbIIHJHCH BJBOe. 3a-
TEM BeJHYMHA CONMPOTHBJEHHs H3MepsieTcsi oMMerpom. Ec-
Ju 60JBIIOH TOYHOCTH NMPH H3MEPEeHHH BXOJNHOIO CONpO-
TUBJIEHUsI He TpeOyeTcs, TO B KauecTBe R,,; MOXHO MNpH-
MeHHTb Habop M3 5—O6 NOCTOSIHHBIX CONPOTHBJIEHHH BeJU-
yuHo# B mpepenax 800—2 000 ox.

PaccMoTpuM Temeppr paGoOTy OTHENbHBIX 3JEMEHTOB
NpHHLIUNHAJBHOR cXeMbl npu6Gopa (puc. 1). I'enepatop wuc-
NbITATENbHOrO HanpsiXKeHHs,, HMeILero yacroty 2,5 key,
co6pan no cxeme c o6uwell 6a3oi Ha Tpausuctope T, ¢ H3-
GupaTeabHbIM  GuUABTPOM R4R5C2C3C, B 1enu o6GpaTHOH
cBasu. Cheaymowuil kackax — 3MHTTEDHLIA MMOBTODHTENb,
BBHINMOJIHEHHBIH Ha TpHOoAe To, CAYXKHT HOAS yMEHbUIEHHS
BJHMSIHMSI Harpy3kK# Ha 4acTOTy M aMILVIMTYyAy TreHepaTopa.
Hanpsixkeive 3ByKOBOH 4acTOTH, CHUMaeMoe c JBHIKKa
noTeHIHOMeTpa Ry, nonaercs Ha 6a3y M3MepsieMOro TpaH-
3ucropa uepe3 uenb R;4C; (B nonoxenun [, «H3mepe-
HHe»), JHO0 HemocpeJCTBEHHO Ha H3MEPHTEJbHYIO CXEMY
(B monoxkenuu II, «KanuGpoBkay). BriBoasi HcnbITHIBae-
MOTO TPaH3HCTOpPd IPUCOENUHSIOTCS K KJeMMaM K, 0, 3
cooTBeTcTBEHHO. [IpH 3TOM TpaH3HCTOP OKa3bIBaeTcs BKJIO-
YEeHHbIM N0 cXeMe ¢ OOLIMM 5MHTTEPOM.

ITIpy u3MepeHHH HauaJbHOTO TOKa SMHTTep M Gaza HC-
NBITHIBAEMOT0 TPAaH3HCTOPA COEJMHSIIOTCS BMecTe C OAHOH
U3 JaMmeseil nepeknoyarens II;; n1py U3MepeHUH CKBO3HOrO
TOKa KOJIJIeKTOpa lenb 6aspl pa3oMKHyTa. [lis uaMepeHus
f na 6asy T, nomaercs peryaupyeMoe cMelueHHe ¢ Rz H
NepeMeHHOe Hamnpsi)KeHHe OT reHepartopa. KouiekTopHblil
TOK TPaH3HCTOPa peryJjupyercs ABUKKOM CONPOTHBJIEHHS
Ry,. Ilpu u3MepeHuu KoJN1EKTOPHOTO TOKA (/1) B MOJNIOXKEHHH
«B») napannenbHo npubopy mA; NOAKJIOYAETCSs CONPOTHB-
JieHHe WyHTa R)7, BbIGpaHHOE TaK, YTOGH UYBCTBHTENLHOCTD
npubopa coctaBusna 6 ma Ha Bcio mxany. [lepemeHHoe Ha-
npsixKeHHe C CONPOTHUBJNEHUH Ris U Rjs MOMAeTCs Ha BOJBT-
MeTp C YCHJAHTENeM IOCTOSIHHOTO TOKa Ha TpaH3HCTOpax
Tg u T4 n perekTopoM Ha Bxojge. Isis noBeilieHHsi CTaGHb-
HOCTH YCHJIUTENb INOCTOSIHHOIO TOKa cobpaH 1o GajiaHCHOM
cxeme. IlepBoHayanbHasi GaJaHCHPOBKA YCHJMTENs] TPOH3-
BOJUTCS NOTEHIIHOMETPOM YCTAaHOBKH Hyssi Rop. Ilomaua Ha
BXOJ BOJIbTMeTpa nepeMeHHoro HanpsikeHus 0,5 8 agg. ¢
4acToTOH 2,5 Key BbI3BIBaeT MOJHOE OTKJIOHEHHE CTPENKH
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uHgukartopa — npu6opa mA,. TouHasa MOATOHKAa YyBCTBH-
TEJbHOCTH K yKa3aHHOH Bend4yHHe He TpeOyeTcs, OJHAKO
OOMmyCcTHMas pasHHua He NoJiKHa mpesnimiate +20%. Ecan
YYBCTBHTEJBHOCTb MOJYYHTCS 3HAYHUTEJNbHO MeEHblle, TO B
KauectBe T3 u T, ciexyer NMPUMEHHTb TPaH3HCTOPHI ¢ 60Jb-
w¥M 3HaueHHeM P. BhiXonnoe HampsiXeHHe reHepaTtopa
uMmeer 6oJbLIOH 3amac, yTo mo3Bossier paboraTh NpH 4yB-
CTBHTESbHOCTH BosabTMerpa g0 0,75 8 Ha BCio wWKaay, oA-
HAKO NMPH 3TOM TOYHOCTb U3MePeHHH HEeCKOJbKO yMeHbLIHT-

$om3a3s

-5 o) —

— 50—

790

Puc, 2a Puc. 26

£l H3-3a BJIUAHUS HENHWHEeHHOCTH BXOXHOTO CONPOTHBJEHHS
HCIIBITBIBAEMOTO TpPaH3UCTOpA.

Bce opranbl ynpaBienasi (puc. 2), BXOJHble 3aXKHMB,
H3MepHTe bHbie IpHOOPh], a TaKXKe KJeMMul / H 2 CMOHTH-
poBaHbLl Ha aJIOMHHHUEBOH NaHead TOJLIHHON 3—3,5 mm.
He cnenyer usroraBiuBaTh maHesab W3 CTajH, TaK KakK 3TO
MOXEeT MOBJHATL Ha TOYHOCTb MOKa3aHUi NpHGOpOB.

[TpuGop mA, pa3Memaercs ¢ JeBOi CTOPOHBH MaHeH,
#Az — ¢ npaBoil. B meHTpe nanenu HMeeTcs OTBepCTHe ANS
NOTEHHOMETPA YCTAHOBKH HYJ/si Rag, M0 HUM — OTBEpCTHE
anst nepekmouatens I, numxe — aas I1;. TloreHuwomerp
Ri2 ycraHOB/EH y KneMM I/ NOAK/IIOYEHHsl TPaH3UCTOPa
T,, a noresuuomerp Ry—y xaemm I u 2. BosbIMHCTBO
KOH/IEHCAaTOPOB M CONPOTHUBJEHHH, TpaH3uctopn T1—7T4, a
TaKXKe UCTOYHHK NHTaHHs—ueThblpe 3jeMenTa 1,6-OMILI-Y-3,2
(«CaTypH») CMOHTHPOBAHBI Ha IJaTe 43 FeTHHAKCA TOJILUU-
HO# 3 mm (puc. 3), B KOTOPOii pacKjenaHbl MOHTa)Hble Jie-
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necTkn. ComnpoTHBJ/IEHHSA ,
R4, Ris, Rls,pRn H KOH- 24— “%—
xencatop C; 3akpeme- Wf j ;
HBl MOA IIaTOR Hero- < ¢

CPeACTBEHHO Ha KJeM-
Max M BBIBOJZAx Iepe-
kiatouateneit. Tpansu-
cropat T3 H T4 MOHTH-
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upl maathl, Ty u To—c
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npaBoii. Ilnata kpenut- Iy 1 éi>
¢ K KaeMmam npu6o- &l :

poB MA; u MmAy; nas ""1_,”,__ - 3
3TOrc B BepXHeil ee ua- tz&-‘ 130

CTH INpOCBepJieHbl YeThl- e

pe OTBEPCTHSI JAHAMeET- Puc. 3

pom 4,5 mm. Darapeu

3aKpenJeHsl B HHXHefl 4acT¥ [maaThl ¢ [MOMOIIBIO
xomyTuka. IlpuGop  nmnomemeH B KOXYX M3 JHCTO-
80 CTajqM HJAH aJIIOMHHAS ToJINHHOA 1,5 mMm, c BHeln-
uimMu  pasMepamMu 190X180X75 mm. K GOKOBHIM CTeH-
KaM KOXyXa NpHK/JeNaHsl YeThipe YrosbHHKa, MpefHa3Ha-
YeHHBie A/ KpelVIeHHd naHeJHu. Bce meranu, mpHMeHEHHbIe
B mpubope, cranpaptHeie. [Ipu6op mA; B3sar Tuna M49 uys-
crBHTebHOCTEI0 300 mKra, MA; — Tuna M494 uyBCTBHTEB-
docteic 100 mxa. OpHonsaTHBEIA nepekaiouatenn II, mepe-
HesNbIBaeTcs M3 CTaHLApPTHOrO mnepeKkJioyaTess Ha TpH IO-
nA0xenuss. Puxkcatop ero CABHraeTcs Tak, 4YToGHl CTaJjo
BO3MOXKHHBIM YCTaHaB/JMBAaTh MEpeKAl0YaTes]b B YeTBEpPTOe
nosoxeHune. [Ipn 3TOM Bce TPH KOHTAKTHHIX jiaMenaHu He Gy-
OYyT COeJHHEHHl C COOTBETCTBYIOLIMMHM JellecTKaMH, 4TO CO-
OTBETCTBYET BHIKJIOYEHHOMY COCTOSIHHIO mpuGopa, TakK Kak
MHHYCOBOH 3aXHM MCTOYHHKA MHTAaHHA, COEIAHHEHHLI C Je-
MEeCTKOM 3, OKaxeTcs OTK/JIOYEHHBIM OT MHHYCOBOro HpPOBO-
1a B npubope. Eciu nmepenenka mepekniogyaTesass HEBO3MOXK-
Ha, TO TPeTbs CeKUHs He HCHOJb3yeTcs, a HJs pa3phBa
UeNMH NMUTAaHHA MOXKHO MDHMEHHTb OTHEeJbHHI TyMmGJaep.
Bo3M0oXHO TaKKe NMPHMEHHTh OGHIUHBIA MepeKJaiouate/nr Ha
yeThHIpe MOJIOXKEHHS, HO B 3TOM cJydae moTpebyloTcsa naBe
njatel. B KauectBe mepek/ouatens [I; mpumeHen TymGiep
TIT1—2, nosBoasAlOUIHil MePEKJII0YaTh JBe HE3aBHCHMBbIe Ie-
nu Ha ABa noJgoxenusl. Tpausucropw Ty, T3, T4 B3ATH TH-
na I113A c¢ B = 40—60, To—c B = 60—90, xoumencaTopsl
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tinoB DM u MBM, conporusnenus tuna MJIT. Conporus-
Jgenue Roy B3sto tHna CI1O, a Rg— tuna CIl. Bug na mou-
Taxx npubopa npueeieH Ha pHC. 4.

HanaxuBanue npubopa HOJXKHO ObITh TLLATEILHBIM,
TaK KaK OT Hero B-GOJIbIIOH CTENEHH 3aBHCHT TOYHOCTh H3-
MepeHH#. Haunnath HaslaXkuBaHHe caelyer ¢ mopbopa co-
NpPOTHBJIEHHS WYHTAa Ry7 K npubopy mA;. Oas srtoro ycra-
HaBJMBAIOT Nepek/aioyaTeab /I; B IOJN0XKeHHe U3MepeHHs [
U moakJo4aloT Gatapen nutanus. [Ipubop A, myHTHPYIOT
conpoTuB/eHneM 33 o.4. 3aTeM MeXIy KJAeMMaMH 3 H K
NOAKJIOYaeTcs NepeMeHHOe CONpPOTHBJAeHHe Ha 1—1.,5 xom,
COeIMHEHHOE MOCJeNOBaTeNbHO ¢ JIObIM MHJJIHaMIepMer-
pom Ha 10—15 ma. TloBopoTOM ABHIKKa MEpPeMEHHOro co-
NpPOTHBJIEHHS NOOUBAIOTCH, YTOOB B lLend TEK TOK, paBHbIii
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HyXKHOMYy Tpeneny uamepenus mA, (He menee 6—10 xa).
M3MepsaTh 3TOT TOK CJAeAyeT MO INKaje JONOJHHTEIbHOro
Mu1IHaMnepmerpa. ITocje 3TOro nmoAK/IOYAKOT mapasniens-
HO COTPOTHBJIEHHIO WIYHTA COMPOTHBJIEHHE TAKOH BEJHUMHBL,
yToGbl cTpesnka npubopa mA; OTKJIOHH/IACh TOYHO A0 KpaM-
HEero jesneHuss wKaJabl. J{Js moayueHHs BepXHero npeie.a
uaMepenuit (6 ma) MOMOJHUTEIbHOE CONPOTHBJEHHE .Je-
KUT 00bluHO B npepenax 27—36 om. OKOHUaTe/bHAS BEJH-
UHHA CONPOTHBJIEHHS WIYHTa Ri; MOXKET HECKOJbKO OTJ/H-
YaThCsl OT YKa3aHHO# Ha NPUHIMMHAJBHOH CcXeMe H3-3a
pasbpoca COMPOTHBJEHHS PaMKU y Pa3/JUUHBIX 3K3EMIIS-
pos npu6opos. [Tocse noxbopa wyHTa K 3axKuMaM npubopa
NOAKJII0YAlOT KakKoi-1u0o TPaH3MCTOD, OCTAaBJsAS ifepeKJIio-
yatesab I, B mosioxeHuu usMmepeHus B. [Ipy usMeHeHuH Be-
JIMYMHBl CONPOTHBJEHHS Rj» cTpenka npubopa mA, no/KHA
yCcTaHaBJAMBATbCS Ha J000M jeseHun wKajbl. 3ateM, OT-
KJIIOYMB M3MepsieMblil TPaH3UCTOP, NMEePeXOAsiT K HaJjaXHBa-
HUIO BoJibTMeTpa. Bce nocseayonue omepaluy ynpouiamort-
Cs B TOM CJyu4ae, ecau TpaH3ucTOpul T3 u T4 MMEIOT peKo-
MeHaoBanHoe 3Hadenue f. [Ipu ycraHoBke /1, B moJioxeHHe
«V3mepenue» crpesnka npubopa mA, MOMKeT 0KaszaThCs He
Ha HyJse. Ecnn BpalleHue noteHunoMerpa Ry, He NMOMOrasr,
TO CJelyeT yCTAaHOBHTb ero B CpejHee TOJIOXKEeHHe H, M0
Kaouyass jgo6aBoYHOe CONpPOTHBJEHMEe BeauyuHod 20—
50 kom mnapasenbHO Rgs uiau Rgs, NOOHTbCA YCTaHOBKH
MA; Ha Hyab. 'eHepaTop 3BYKOBOH 4aCTOThbl HaJaXKHBaHHs,
Kak npasuso, He Tpebyer. Ilpu mnasuumm ocuuagorpada
IOCJAEIHHI MOJAKJI0YaeTCsl K BLIXOJY reHepaTopa, H COMpo-
THBJeHHUS R;, Rg nopbupaiorcs Tak, uToObl npu HauGo.iblieis
aMIIMTY/e BLIXOAHOIO CUrHaja HaObJ/l0aJuCh HauMeHbUIKHe
MCKaXKeHHsT (POPMbI BLIXOJHOTO HampsiKeHus. [lpuaHaxowm
MCNIPAaBHOCTH reHepatopa sBJSIeTCS OTKJIOHEHHE CTpe’KH
mAg npu nepesoje /1, B nonoxenue «Kamubpoeka». Ka.u-
OpoBKy NpOM3BOAAT, yCTAaHABJIMBasi CTPeJKy mAp Ha Kpaii-
Hee JeJeHHe WKaJbl C MOMOILbIO PeryjHpPOBKH CONPOTUB.Ie-
HUSA Ry.

s MOBLIIEHHS! TOYHOCTH H3MEPEHHH M JJIMTEILHOH
paboTel 6e3 nOACTPOMKM BaXKHO, YTOOBl TeMmIepaTypHas H
BpeMeHHas cTa0MJbHOCTb YCTAHOBKHM HyJss Gblia JI0CTaTOY-
HO BeJHMKa, T. €. 4TOObl TeMIepaTypHbIH yXO1 HANpsKEeHHH
Ha Ry u Ryy Gbln Gbl OIMHAKOB M IPOHCXOAHJ B OAHY CTO-
pony. Toraa npu nporpese M OXJa)kKAeHuu NpuGopa yXoi
Hyas He Oyaer umerb Mecra. OGbIUHO AJ18 3TOH Ueau pe-
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KOMEHAYeTCss TPaH3UCTOPbl OaslaHCHBIX KackaJoB 1moalu-
paTh TakK, uTOObI UX TeMIepaTypHble XapaKTEPUCTHKU ObLIH
ofiMHaKOBH. Tako#l noa6op cJOXKeH, a NpH MajloM uyHCHe
rpuoaoB HepbimomuuM. Ha camom jesne nns cTaGH/IBHOCTH
dyns TpeGyercsi OJMHAKOBOCTb TEMIEPATYPHbIX XapaKTepu-
CTHK He TpausucTopoB T3 u 74, a KacKajaoB, B KOTOPble OHH
BKJI0UYEHB. DTO AaeT BO3MOXKHOCTb c6a/1aHCHPOBATH KacCKa-
Abl a¥Ke MPHU Pe3KO Pa3/IMYHbIX NapaMeTpax TPaH3MCTOPOB.
[Tepen GanaHCHPOBKOH cJjeldyeT BbLISICHHTb, KaKOi M3 TpaH-
3MCTOPOB MMeeT GoJsbluuil -TeMnepatypHbiii yxoa. Ecau mo-
c/le YCTaHOBKH HYJsi MPU PaBHOMepPHUM noznorpese npubopa
(HampuMep, ¢ MOMOLIbLIO 3JEKTPHUECKOH JsaMIbl) CTpeJKa
mAy caBuraeTcs BOPaBO, TO XyAWell cTaGUIbHOCTbIO 06Ja-
Jdaet Tpau3uctop T4 MeHee cTaGH/IbHBIE TPaH3HCTOD clie-
AyeT MnepekJIIOUUTh B MNpaBbiil (Mo cxeMe) Kackaj, Ha Me-
cro 7y ITocne storo conpoTuB/ieHHe Rgs cinenyeT YMeHb-
uitiTh Ha 20—25% u nomo6path Rgs Tak, 4TOOH yCTAHOBKA
HyJsl MO-NPeXHeMy NMPOHCXOJU/1a NPHMEPHO B CPEIHEM MO-
J0KeHHH Rys. Kak u3BecTHO, YMEHbllIeHHe CONMPOTHBJEHHH
cMellleHHsT Rgs H yTeuKu Rgg MOBbILIaeT CTaOHIBHOCTD Ka-
CKaja, B pe3ysbTaTe 4ero yXoja HyJsi yMeHbwmaercs. Ecuu
JKe TeMIepaTypHbIi YXOX HyJs TDH HarpeBe coXpaHsercs
M TPOHUCXOAUT B Ty K€ CTOPOHY, TO CONPOTHUBJEHUS Ros M
R96 YMEHbIIAIOT ellle pa3, KakK Obio onucaHo Beiwe. Ilox-
$0p CONpOTHBJEHMH NPOAO/IKAIT A0 TeX MOP, MOKA YXOX
HYJISl HEe CHM3HTCS B JOCTaTOuHOil Mepe. HanaxeHHblii Ta-
KUM crnoco6oM mpu6Gop He ONaBasJ 3aMETHOro yxoja HyJs B
TeyeHre 2—3 yacoB HenpepblBHOH paboOTHL.

HcnbiTaHue TpPaH3UCTOPAa HauHHAETCS C MOJAK/IIOYEHHS
ero X KJeMMaM 3, 06, k. 3ateM nepeBoAsaT /I, B mojoXeHHE
usMepenus I,,. [Ipy 3TOM OZHOBPEMEHHO TPOUCXOAUT
BKJIOUeHue npubopa M BesJMYHHA TOKa YUTAETCH MO LIKase
#A,. Tlpu orcuere I,, u [, mokasaHus mA,; nNoJ0KeEHUS
pyuek Rg, Rjs, R u Il, He uMeloT 3HaueHus. 3a Bpems
u3MepeHu#t yno6HO NMPOH3BECTH ONepallid YCTaHOBKU HyJIsA
# KanuOpoBKM, NMPHYEM OHHM He MOBJHAIOT Ha MOKa3aHUS
MA,. YcTaHOBKA HYJ/S1 MPOM3BOAUTCA PYUKO# Rgp B MO/MONKeE-
#un I, — «Mamepenue». Omnepauuss KaauGpPOBKH yKe ObI-
Jla omHcaHa paHblle, cjaelyeT TOJNbKO IIOMHHTh, UTG HeNb3d
Kaau6poBaTh Mpu6op B MOJNOXKEHHH u3MepeHHsi B. OKOHUHB
YCTaHOBKY HyJs H KaJauOpPOBKY, MOXKHO HepeiTu K H3Mepe-
HHU1O0 P, 4as uero mocje nepesona I1; B mosoxenue «HMame-
penue», a [I; — B moJiOXKeHHe H3MepeHHs P, yCTaHaBJIHBa-
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10T PYuKo#l R, HYXHbIH TOK KOJJIeKTOpa Mo mkajae sA; n
OTCYHMTLIBAIOT 3HaueHHe P Mo wKaje MA;. MeHss ToK Koa-
JneKTopa u Ha6Guaonas nokadaHus MAg, MOXKHO TpPOCTAEIUThH
3aBHCHUMOCTb B OT pexuMa TpaHaucropa. [ns u3MepeHus
BXOJHOI'O CONPOTHBJEHHS K KjaeMMaM / u 2 moak/aio4aioT
no6aBOYHOE COMPOTHBJEHHe W NoAOMpalOT ero, Kak GblIO
yKazaHo Bbie. V3MepsiTe BXOJHO€ CONpPOTHBJeHHE H
TPaH3ucTOpa Jiyyllle BCEro B TOM peXHMeE, B KOTODOM OH
6yneT HCrMoOJNb30BAThCS, a8 €CJH 3TO HEBO3MOXKHO, TO IpH
roke KoJiiektopa 3—5 ma. [1pu u3MepeHuU BeJHYUHHE B MO-
XKeT OKazaThbCs, YTO cTpeska mA, 3aliKaautcs. IDTO O3Ha-
4aer, 4TO y JaHHOrO TPAHSHCTOpA BE/IMYHMHA P mpeBbllIaeT
100. B stoM ciyuae MOBTOPSIOT OMepauluIO KaJuMGPOBKH, HO
cTpenky mA, ycraHaBauBalOT Ha pejenue 50, a He Ha 100.
Torna npu uaMepeHuu Bcs IUKasa npuGopa GymeT CoOT-
BeTCTBOBaTh 3HayeHuio P = 200. OTcueT npoU3BOIAHTCS,
Kak 06bIuHO, B moJoxeHHd [T, «HM3Mepenues.

[Tpu or6ope TpPaH3HCTOPOB cjelyeT MOMHHUTb, 4YTO MJS
pagHoI00UTeNbCKUX Lesell Morytr ObITh  HCMOJIb30BaHBI
TPaH3UCTOPBI CO 3HAYUTENbHBIMH OTK/JOHEHHSIMH OT HOMH-
HaJbHbIX MapaMeTpoB. Tak, IJs NpeIBapUTeNbHBIX KacKa-
noB ycuauteneii HU, paGoraomux npd ToKe KOJJIEKTOpa
1—2 ma, npUrogHbl TPaH3HUCTOPHI C HayaJbHHIM TOKOM KOJI-
aektopa 0o 30 mKka, a AJ1s1 OKOHEUHBIX KacKanoB, I'le TOK
KoJieKkTopa coctaBiasieT 5—10 ma, — no 60 mxa. Bennuuna
CKBO3HOro Toka Moxet poxoauth 10 0,1 u 0,3 ma coorser-
CTBEHHO. TpPaH3HCTODPBI, ¥y KOTOPHIX 3a BpeMs H3MEPEHUS
O6paTHBbIfl HAH CKBO3HOM TOKH 3aMETHO yBeJHUMBAIOTCH,
NpYMeHsATh He peKkoMenayercd. Takue tpausucrops obnana-
10T NOBBLIIIEHHBIMH LIYMaM{ M Yaule APYTrdX BLIXOOAT U3
cTposi. Tpanauctopsl ¢ moBbieHHbIM* 10 0,5—1 ma 3Haue-
HHEM CKBO3HOTO TOKa MOryT OBITb [PUMEHeHL B TeX cxe-
Max ycuauTtenei, rie Mexnay 6a3oifi ¥ 3MHTTepOM TpaH3H-
CTOpa BKJIIOYaeTcss cTaOMJIM3HPYIOILEe CONPOTHBJAEHHE, Je-
XKauleg, obbluHo, B npenenax 3—10 xom. UTo6ul BBHISICHHTH
BO3MOXKHOCTb HCIOJIb30BAHHS TaKHX TPaH3HCTOPOB, MPH
H3MEPEHHH CKBO3HOTO TOKa MeXJy KJ1eMMaMH 3 u 6 cle-
AyeT MNOAK/IIOUHTb CONPOTHBJIEHHE, PAaBHOE 1O BeJHYHHE
crabunusupyoueMy. Ecin npu 310M nokasanus MA,;
yMeHbIIATCA JO NONYCTHMOH BEJMUHHBI M He GyAyT H3Me-
HATbCSl, TO TaKOH TPaH3MCTOD MOXeT GbITb NMPHUMEHEH B Ka-
cKaje co crabunusauueii Ges ymwep6a njs KauecTBa.

Y HeKOTOphIX TPaH3UCTOPOB HabJiogaeTcsi pe3KH#t Mak-
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CHMyM f TIPH TOKe KoJeKTopa 2—3 ma, Npu AaJjbHeiilieM
JKe yBeJIHYeHHH TOKa B nmajgaeT. Takue TPaH3UCTOPHI HexKe-
JareJbHO NMPUMEHSATh B OKOHEYHbIX KacKaJaXx yCHJ/HTeJel,
TaK KaK OHH MOT'YT BHOCHTb ITOBBbILIEHHble HCKaxKeHHs. Hau-
MeHbIlasi JONMycTHMasi BeJuyHHa f cocraBaser 20—25,
Hau6oee xenatenbHass — 50—80. B kackamax c TpaHc-
¢dopMaTOpHOil cBS3BI0 TpaH3HCTOPH ¢ B = 70—80 naioT He-
6O/IBIION BBLIULPBIINI B YCHJIEHHH 1O CPaBHEHHIO C TpaH3H-
cropaMH, umeouumu B = 35—40. Cnenyer yunTthiBaTh, YTO
npHMeHeHHe TPaH3HCTOPOB ¢ P, npesbimapoumm 100, B ycu-
Jutensx O6e3 craGuiM3aluK He DEKOMeHIyercs.

BBuAy TOro, uYTO TPHOABl THNA N-P-N He HALLIH NOKA
IIHPOKOrO MNpPHMeHeHHs B PaJdHOMNIOOHTENbCKOH NpaKTHKe,
H3MepeHHsl X MapaMeTpPoB B JaHHOM npubope He mnpeny-
cMotpero. OnHaKo, ecqd HeoOXOIMMOCTh B TaKHX H3Mepe-
HHSIX BCe JKe BO3HMKHET, TO nmotpefyeTcs mnepekJlOUeHHE
noJispHocTH npu6Gopa B KOJJEKTOPe HUCNBbITHIBAeMOro TPHO-
Jla ¥ MOJNISIPHOCTH CaMOro TPHOJA. DTH NepeKJIoUeHHs] MOTyT
6BLITb OCYLLECTBJIEHbl C MOMOLIbIO [ABYyX TyMG6/epoB THINa
TII1-2, onHolt nsaTel mepekJOYaTeNss Ha [Ba MOJOXKEHHS H
yeTbipe HAanpaB/EeHHs WJH Ke NPOCTHIM TepecoefHHEHHEM
COOTBETCTBYIOLIHX TPOBOLOB. IT0o/IIPHOCTL HCTOUHHKA KOJI-
JIEKTODHOTC NMHTaHHSl [Jas1 TPHOLOB n-p-n U3MeHseTcs Ha
o0paTHyI0, AJIS Yero cJjenyer NPHCOEAHHHTh BHIBOX SMHTTE-
pa HCNBITHIBAEMOr0 TPHOZA K MHHYCYy HCTOYHHKA NUTaHHS,
a conpoTHBJEHHS R;5—R,;7 u nepekjawouatenp [1,4 K nJo-
cy. 3aTeM oOTpHIaTe/NbHbII 3aXHM nepBoro npubopa
RPHCOEAMHSETCA K KOJJIEKTOPY HMCHBITHIBAEMOro TPHOda TH-
na n-p-n, a NOJIOXKH-
TeNbHBIA 3aXHM — K
MJIIOCY HCTOYHHKA IH-
ranua. Caenyer nom-
HHTb, UTO BCE OCTaJb-
Hble COeAMHEHUs B
3BYKOBOM TreHepaTope
U BOJIbTMETPE He H3-
meHsoTca. Cxema ne-
PeK/IoUeHHs] MOoKa3a-
Ha Ha pHc. 5, npHueM
B KayecTBe MepeKJIo-
yaTejss  TPUMEHEHBI
nBa tymbsepa. Ha
pDHCYHKE OHH TMOKa-
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3aHBl B TIOJOXeHuH n-p-n. W3 puc. 5 BHAHO Tak-
*Ke, UTO NPH H3MEPeHHH TPHONOB THNA n-p-n  Hamps-
JKe€HHe BXOJHOro CHrHajJa OT TreHepaTopa mnojaeTcs He
MeXAay 6a30ii U SMHTTEPOM HCNBLITHIBAEMOro TPHOAA, KakK
0o6blYHO, a MexJAy 0a30if H NJIOCOM, K KOTOPOMY Ternepb
npucoeiuHed (uepe3 Rys U npuH6op) xosnektop. CuemoBa-
TEeJbHO, HaNpsXKEHHe CHTHaJa NONajaeT Ha 3MHTTep uepe3
BHyTpPeHHee conpoTuB/ieHHe Garapen b;. Ilpu paspsne Oa-
TapeH ee CONPOTHBJIEHHE MOMKET Pe3Ko Bo3pacTH. B asrtom
cayyae GaTapelo MOJIE3HO AOMOJNHHTEJNbHO 3alIYHTHPOBAThb
KOHZeHcaTopoM eMKocTbio 30—40 mx¢, HHaue BO3MOKHA

1
own6Ka TMpH M3MEPEHHH BEJUYHH B U Fpx.



®OTOJJIEKTPUYECKUHN JATYHK
HA TPAH3UCTOPAX

10. Pedocos

@OoT03/IeKTPHUECKHH maTuHK (puc. 1) cocTOMT M3 ABYX
tpausucropos  (dororpanaucropa T; H YCHJIHTENBHOrO
TpaHsucropa T2) ¥ O&HOro conpotuBjeHus R;. B koanek-
’ TOPHOMN LeNH TPaH3HCTO-
pa T, BKJIIOUEHA Harpys-
ka. PoToTpHOA CTOMT B
HUJKHEM MJeue JeJHTe-
Jsl HanpsxKeHHs, Cc KO-
TOpPOro MNojaercs CMe-
uieHue Ha 6asy yCHAH-
TEJIbHOr0 TPAH3UCTOPA.
B xkauectBe doroTpan-
3iCTOpa  HCHOJIB30BaH
OObIUHBIA  MJIOCKOCTHOH

Puc. 1 repMaHHeBBIH  TPaH3H-

crop tuna I116B co cmu-

neHHo# kpeiukofi. Bwmectro [116B MoxHO Hcmosb3oBaTh
TpaHsucTopn tuna I113, 1114 u IT15.

[Ipu oTcyTCcTBMM CBeTa COMPOTHBJIEHHE MepexonoB $HoTo-
TpaH3HCTOpa u3MepsieTcs AecsTKaMi KHJIOOM, a COMPOTHB-
Jnenne Ry nogob6paHo Tak, uto TpuoA Tz HOpMaJbHO OTKPHIT.

oo qepeau Harpy3Ky npoTekaert

chema noJiHBI# TOK. Jlyu cBeTa, no-

l najasi Ha OTKDbITHIE TMepexo-

abl  (oroTpaHsucropa, aKTd-
BH3HpYyeT HX, B pe3yJbTaTe
yero uyepe3 TpaH3ucTop T,
HauHHaeT mporekartb Tok. Co-

Jyy cbema
—fie

I0CMUHKG

YHOR
Apaspasnas

Kapnye mpuoda\ NPOTUBJEHHE NepexoioB (o-
3 K TOTPAH3UCTOPA YMEHbIIAETCs
Puc. 2 o coTeH oM. HanpsikeHHe
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Ha 06ase noHuxKaercs, TpaH3HUcTOp T2 3anupaercs, H Ha-
rpy3ka oOkasniBaeTcsi 06ecTOUEHHOH.

Ha puc. 2 nokasan TpaH3HCTOp CO CHHJIEHHOH KDPBILIKOH
M yJaJieHHbIM BeIBOZOM Ga3nl. Kopnyc TpaH3ucTOpa 3aKphi-
BaeTcsl NPO3PpauyHbiM KOJNAayKOM M3 OpraHHYecKOro CTeK/a.
Konmauok yJaydlnaer paBHOMEDHOCThL OCBEILlEHHS] [EpPexo-
JOB NpPH pPasHbIX YrJaax it
najeHus Jyuya cBeTa H
npefoxpaHsieT TPaH3H-
CTOp OT TNOBpEXJIEHHUs
¥ npwid. us  sayuwed
repMeTHUHOCTH  KoJjmna- 1,166 T Boad

YOK CJeLyeT NpPUKJEeHTb _ Jyclemo 3_

K CTEHKaM Kopnyca HJu
3aJMTh BOCKOM HJIH na-

pagpuHOM.
doTomaTuMKu TaKOro
THIIA MOXHO MNpHMe- Puc. 3

HATb B DAa3/IMYHBIX CXe-
Max aBTOMAaTHKH, B ¢oTOMETPHUecKHX npubopax H B Ka-
YyecTBE TEPMOYYBCTBHTE/IbHBIX O€3bIHEPIUOHHEIX NAaTYHKOB
B TEIUVIOBEIX YCTAHOBKAaxX M/ U3MepeHHsi Harpesa na-
BEPXHOCTEH Ha HEKOTOPOM pPacCTOSIHUM OT HHUX (31ech HC-
0J1b3Y€eTCsl NOBLIIIEHHAs] YYBCTBUTEIBHOCTh (DOTOTPAH3UCTO-
poB K HHGpakpaCHbIM JydyaM CHeKTpa).

Ha puc. 3 npuBeneHa cxema gaTuMka, paboTalollero c
peae tuna PIT-5. B ucxonnom noJsioxeHuu Ha ¢(oTOTpPaH3H-
CTOp HamnpasJieH Jy4 cBeTa, U pelie obecrtoueHo. IIpu mosis-
JIEHHM Ha NMYTH Jiyuya Henpo3pauyHOro npeaMeTa UJM OTKJIO-
YEeHHH CBETa COMPOTHBJIEHHe (GOTOTPAaH3HCTOPA MOBHIIAETCS.
TpaHsucTop Ty OTKpLIBaeT-
ca H pene cpabGareiBaer.
KoHTakThl pesie BKJIOYAIOT
HCIOJIHUTEJbHBIH Mexa-

HHU3M. JlaTYHK HOpPMaJIbHO ""”"m
paboraer OT JaMnbl MOLI-
HocThio B 60 87 Ha pac-
crosuuu B 1 m. Tpausucro- g gy
pot Ty u Ty B3sATH CO cpen- ———=
HAM KO3(pduuHEeHTOM YyCHu-
Jgennst p=50—60. Ha oc-
HOBE TaKOro [IaT4yHKa BHI-
noJiHed ¢GoTO3/1eKTPHUECKHUH Puc. 4

1, M166 =5
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SKCIOHOMETP, CXeMa KOTOpPOro npHBeJeHa Ha pHc, 4.

Ilpu oTcyTcTBUM cBera uepe3 (GOTOTPAH3UCTOP NMpoOTeKa-
eT TeMHOBOH TOK, a MHJJIMaMIepMeTp B KOJJEKTOPHOH Le-
nu Tpausucropa Ty MOKa3bIBAET MOJIHOE OTKJIOHEHHe CTpei-
ku. I1pu nosiB/leHHH cBeTa CTPesKa OTKJOHSIETCS MeHblle,
PEerHCTPHPYsSl TOK, COOTBETCTBYIOIUMI HMHTEHCHBHOCTH OCBe-
umieHnd. ConpoTHB/aeHHe R; CAYXKHT [Ji YCTAHOBKH <«HY-
Js» — MaKCHMaJbHOIO TOKa uYepe3 NPHOOP, MEeHSIOLIEro-
cs no Mepe HcroJb30BaHusA OGataped. Muannamnepmerp
NpUMeHeH C TOKOM MOJIHOTO OTKJIOHEHHsi CTPesNIKH B D ma.
doroskcnoHomerp nuraercss or Gartapen tuna KBC-JI1-0,5
HJH OT ABYX-Tpex Garapeit Tuna ®BC-0,25. MakcuMaabHbIH
pacxoa mutanus — 5 ma. lllkany npubopa cienyer orrpa-
OYyHPOBaTh JUGO B OTHOCHTEJNbHBIX (POTOMETPHUECKHX BEJIH-
YHHAX, JH60 B aOCO/IOTHBIX, €CJIM eCTh CTaHJaPTHLIA HCTOU-
HHK CBera.

I'panyupoBKa wmKajibl B OTHOCHTENbHBIX €JHHHLAX MpPO-
M3BOJMTCS METONOM H3MEHEHHsSl pacCTOSIHHUS 3KCIMOHOMETpPa
OT HcTOYHHKaA cBeta. OCBelleHHOCThL ompejessiercss GopMmy-
JIoH
1

I

E=K

rae: K — Be/MuHHa, 3aBHCslIAs O SIPKOCTH HCTOYHHKA CBe-
Ta;
| — paccTosiHHe MOBEPXHOCTH OT MCTOYHHMKa CBeTa.

OtkpeiTast (6e3 peduieKTOpoB M abaxypa) Jamia Ha-
KaJuBaHUs MowHocTbio 100—150 8T ycranaBnMBaeTcs He-
noaBuxHo. IlaacTueky doToTpanHsucTopa  3aKphIBAIOT
NJIOTHBIM MaTepHajJoM U YycraHaBauBaloT «0». 3IkcrnoHo-
MeTp VIaJsloT OT JaMNbl Ha Takoe paccTOsiHHe [, Korjaa
cTpesiKa 3aliMeT KpaliHee HpaBOe MOJIOXKeHHe. 3areM 3K-
CIIOHOMETP NMPHOJIHKAIOT K JIaMIIEe HA PACCTOSTHUS

b 4 )
lp = ;/_2', ly3= ﬁ; l4=ﬁ:
H T. 1., OTMeYass NpPH 3TOM Ha LiKaJje MOJOXKEHHE CTPEJKH.
Takum o6pasoM, Ha wKasle GyayT oTMeueHsl 2-1, 3-1,
4-5 BBIIEPXKKH H T. H., KOTOpble 6o/blUe NepBOH COOTBETCT-
BEeHHO B [Ba, TPH, YeThipe pa3sa.



SOTOIJNEKTPOHHOE PEJIE
AJs YNPABJIEHUA OCBEIWEHHEM

B. Powun, . Jlatne

dotopesie cayxaT AN BKJIIOYEHHS H BBLIKJIOUYEHHS OC-
BelleHUs. Buenpenne takux pesne naer go 209% 3KOHOMHH
3JIEKTPOSHEPTHH, a TaKxke OCBOGOXKAAeT NEXYPHBIX 3JEKT-
POMOHTEPOB OT 06s3aHHOCTEil YNpaBJ/IEHHSI OCBEILEHHEM.

[MpuHnunuanpHast cxema ¢oropese mnpuBeleHa Ha
puc. 1. JlaTYHKOM CJYXKHT NOJYNPOBOAHHKOBOe (hoToCO-
nporusyenne tuna ®CK-1, nomeuieHHOe B BHHOCHOM TYGy-
ce. Ero conporusnenune usmensierca or 30 Mom B TeMHoTE
1o 150 xom mpu NHEBHOM CBeTe.

®oroconporuBnenie @OCK-1 BKIOUEHO B aHOAHYIO
uenb aamnsl JI;. [IpH H3MEHEHUH OCBELIEHHOCTH PE3KO Me-
usercs conporusienne ®CK-1 u, cirenoBarenpbHO, MEHsIET-
Cs M aHOAHBIN TOK JaMnbl. FI3MeHeHHe aHOAHOTO TOKa, KO-
TOPBII TIPOXOOHUT TO oOMOTKe pene P, 3acrasiser ero
cpaboTaTh M BK/IOYHTb HJIH BBIKJIIOUMTH OcBewieHue. Ecan
OCYLIECTBJISIETCS] BBIKJIOYEHHe GOJIBLIOTO KOJMYECTBAa OCBe-
THTeNEH H KOHTAKThl pesie He CMOTYT BblAepkKaTh 3HAUH-
TEJbHOTO TOKA, K HHM, CJAEAYeT NOAKJIOUYHTb MarHHTHBIHA
nycKaTeJb.

UyscTBUTeNbHOCTE ¢oTOpesie, T. €. BeJIHYHHA OCBELIEH-
HOCTH, NPH KOTOPOH MIOJIXKHO BKJIIOYATbCS HJH BBIK/IIOYaTh-
csl OCBEIUEHHE, DEery/JHpyercs MJaBHO MOCPEACTBOM Iepe-
MEHHOrO CONPOTHBJIEHHS R;, a Takxke nyTeMm moxb6opa Be-
JIMUHHBL COMPOTHBJAEHHS R.. Il ynpaB/ieHHs OcCBelleHHeM
nomeueHuit Gepercss R,=220 xom, ANl HapyXKHOro ocCBe-
menuss — 2,7—3 Mowm.

ConpoTuB/eHHe R3 CJAYXKHT JJs OTPaHHYeHHs TOKa ye-
pes doroconpoTuBJeHHe A0 BeJH4YHHBl B 1 ma. Yepes co-
NPOTHBJIEHHE R, nomaercs HanpsxKeHHe Ha 3KPAHHYIO CeT-
Ky JlaMMbl, a CONPOTHBJIEHHe Rs CAYXKHT A5 HCKporaliie-
HHSI Ha KOHTAaKTax peJe.
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Pene P —3rto pene tuna PKH ¢ conporusieHuem 06-
MoTKH 2 000 om. O6MoTka comepxut 20 000 BHTKOB mpoBO-
aa JI2J1 0,1.

Cunosoii Tpanchopmarop Tp, HaMOTaH Ha cepaedHHKE
II-20X30 mm (or BbIxOAHOrO TpaHchOpMATOpPa MPHEMHH-
ka «Banrtuka»). CereBas o6mMoTka Ha 220 8 COLEpPXHT

DLK-1 636x028a

oPC @ & 66 0

R433r

Rz | Rs

’y



1 760 Butrkos mpoeona [13JI 0,14. [ToBmmawuas o6MOTKa
umeer 2X1 735 Butkoe nposona I13JI 0,1. Hakanrcuaa 06-
MoTka — b2 BMTKa mposoma IIdJI 0,8.

®oropene obsagaer BHIAEPKKOH BpeMEHH, Hpedynpex-
naiome#t ero or cpaGaTbIBaHHS NPH PE3KHX KpPaTKOBPEeMEH-
HEIX M3MEHEHHSIX OCBELIEHHOCTH (HampUMep, IpH momaja-
HHH TEHH OT CaMoJieTa HJH NTHUBL, OT 6Jiecka MOJIHHH W
T. 1.).

Ecau ¢oropene nepecTaer BHIK/IIOYATh OCBELIEHHE, TO
3TO ©03HAyaer, 4To HeOOXONMMO CMEHHTb BBILIEALIYIO H3
cTposi namny 6I16C.

$Poropesie MOKHO HCHOJb30BaTh [Jis aBTOMAaTH3aLHH
pa3JuyHBIX ycrpoiicTB. [lasi 3TOrO NMpeLyCMOTPEHH KJEM-
Mbl IJig TiopkJioueHHs Jamnouku 6,3 80,28 a, npepriBas
Jiyqd CBeTa OT KOTOPOH MOXKHO YyNPaBJsThb AeHCTBUEM peJle

®oTo3/eKTPOHHOE peJie Jerko MoxeT ObiTh mpeBpaige-
40 B TeHepaTop NPsSMOYrOJIbHBIX MMINYJbCOB OU€Hb HH3KOH
JaCTOTH ISl yNpaBjieHHs Pa3/IMYHBIMH peJeHHBIMH CXeMa-
vMu. Jlns 3TOrOo JOCTAaTOYHO OCBETHTEJNBHYIO JaMIOYKY
3KJIIOYHTb Yepe3 KOHTAKThl pesie; 3TUM GyAeT yCTaHOBJeHA
o6paTHasl CBsI3b MeXKAY BBIXOJOM H BXOAOM (oTopese
OHO HauHer nyJbcHpoBaTh. Yacrora mysnbCauuii Jerko pe-
TyJHPYETCSl MePEeMEHHBIM CONpPOTHBJIEHHEM R.

®oTOCONPOTHBIIEHHE 3aKPEMJISeTCs] Ha BOCHMHIITHIPb-
KOBOH JaMIOBOH maHenbKe M BCTaBjaseTcs B Ty6yC, B Ka-
yecTBe KOTOPOTO MOKeT OhITh MCHNOJNb30BaHa MJacTMacco
Bas KaGenbHas BopoHKa (puc. 2). Ty6ycn ¢OTOCONpPOTHB-
JeHHRl YCTaHaBJMBAIOTCS Ha BepxHell (paMyre OKHa M Ha-
1paBASMIOTCA BBEPX, uTOOB Ha HHX He MOmamasj CBer OT

Puc, 2
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CBETHJIbHHKOB, KOTOpBIE YNPaBJASIOTCS 3THM (oTopedie, WU
¢ap aBromoOuJjell H APYrHX MCTOUHHKOB cBeTa. [las Ttoro
yTOGBl MCKJIOYHTH JIOXKHOe cpaGaTeiBaHue (oTopese npu
3aMep3aHHH MJIM 3alOTeBaHHW OKHA, Bo3Jje Tyfyca MOHTH-
PYIOTCSl [1Ba OCTEKJOBAHHBIX (IPOBOJIOYHBIX 3MaJMpOBaH-
HbIX) CONMPOTHBJIEHHS, BKJIOYEHHBIX [IOCTOSSHHO B CeThb
220 8. OkOHHOE CTEeKJIO CJeAYyeT NMepPHONHYECKH NPOTUPATh.

B cayuae, ecnin TpeGyercsi ONHOBPEMEHHO YNPaBJASATH
OCBeLeHHEM TEPPHTOPHH H OCBEILEHHEM MOMEILEHHH, Heo6-
XOIMMO YCTAHOBHTHb JBa (oTOpese H Kaxjaoe OTpery/aupo-
BaTb Ha TpeGyeMyl0 OCBELIEHHOCTb.



TEH3OMETPHYECKHUHN YCHJIUTEJDb
K. lipamros

CyuiecTByeT HECKOJBKO THIOB 3J€KTPOHHBIX TEH30MeT-
PHYECKHX YCHJHTeNeH.

31ech OMHCHIBAETCS] CXeMa TEH30METPHYECKOTo YCH/IHuTe-
Jisl MOCTOSIHHOTO TOKAa Ha TPaH3UCTOpax AJsl 3alHCH Ha
ocumjiorpace DHHaAMHYECKHX aedopMauuii.

Cxema Takoro ycunurensi npoiue, paGoraer o Go.ee
cTabuabHO, noTpeb/sieT MeHbllle HEPTHH, ONHAKO Cepbe3-
HbIM HEIOCTAaTKOM $BJISIETCS 3aBHCHMOCTb €ro napaMeTpoB
OT TeMnepaTyphl.

B onuchiBaeMOM ycusHTeJie npelycMaTpHBaercst crabu-
JIM3aLUs1 TPaH3HCTOPOB C MOMOLIBLIO OTPHLATENBHOH H CMe-
IaHHO# oOpaTHHIX cBsidell. IIpuMeHeHHe OAHOH TOJBKO OT-
pHLaTeNbHONH 06paTHOH CBA3M JaeT XOpolIyio cTa6GH.1M3a-
uuio paboyell TOUKH, HO Pe3KO yMeHbIlaeT Ko3apduiuuelr

—” —0 -
Riy3x Rz T, Um
Ryptx Rg250 '
Rz20x _&
Oy 14
136
P Ry 751138
720 ﬁd
10
X T4 757138
32”/{
4201 =
— |
Tenzgmempuveckud Rglx Ris1, 5, 18250 hd

Mmocm R/Z I

Rig500¥)  Rz100 J

Puc. 1
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YCHJIEHHSI, TO3TOMY B CXeMy BBOJHMTCSI CMellaHHas o0par-
Hasl CBSI3b — MOJIOXKHTENbHAs AJisl pabouero CHrHajla H OT-
pullaTeJbHasl /15 BceX TOKOB HeGasanca. Baaromaps 3Tto-
My YCHJIMTeNb HMEEeT MapaMeTphl, HeoOXonHMbE AJsl 3a-
MUCH AMHAMHYyeCKHX nedopMauHii (craGUabHBIE HYJb, Bbl-
COKYIO YYBCTBHTEJIbHOCTb H LIMPOKYI0 YAacTOTHYIO XapakKTe-
PHCTHKY).

OT1cyTcTBHEe NepexofHBIX KOHIEHCaTOPOB M TpaHcdop-
MaTOPOB BO MHOIO pa3 yMeHbIaeT pa3Mephl H BeC YCHJH-
Tes.

Bech ycunutenb, Kak 3TO BHAHO M3 pHC. 1, COCTOMT M3
ABYX COBEpIIEHHO OJMHAKOBBLIX YacTeH (JByXKaHa/bHas
cxeMa), Kaxjaasi M3 KOTOPbIX cof6paHa HAa TPeXx TPaH3HCTO-
pax M SIBJSIETCS CAMOCTOSITE/IBHBHIM YCHJHTENEM.

B nepsBoM kackajne YycHJIEHHs KaXKAOTO KaHajaa ycTa-
#oBJieH TpaHsucrop tuna I113B, 6asa kortoporo noxcoenu-
deHa HENOCPeNCTBEHHO B LEMb H3MEPHTEJNbHOH AHAarOHAJM
reH3oMeTpuyeckoro Mocra. IlocrosiuHoe cMeiieHHe Ha 6asbl
rpausuctopoB T u Ty MomaeTcs C MX KOJJIEKTOPOB yepes
COMPOTHBJAEHHS Ry U Rjp, YTO BHOCHT CH/IBHYIO HEraTHBHYIO
CRA3D.

Ha 6a3bl TpansucropoB T3 u T4, paGoTaiollHX BO BTO-
pOM Kackajne, HanpsiKeHHs cMelieHHsi 1 paGoyero curHaJja
TORAIOTCS HEMOCPENCTBEHHO C KOJIJIEKTOPOB MEPBHIX TPaH-
3HCTOPOB.

B TperheM, OkOHeyHOM, KacKajge paGoTalOT MOLIHbIE
tpanaucropel I13B, Ha Ga3y KoOTOphIX HampsiKeHHsl CMellle-
d4HWsl ¥ paGoyero CHTHasa MONAIOTCSl HEMOCPENCTBEHHO C
KOJIJIEKTOPOB TPaH3HCTOPOB BTOPOTO Kackaja.

O6a kaHana ycuJMTe]sl BKJIOYEHBI HaBCTpeuy APYr
Apyry, B CBSI3H ¢ YeM Ha 6Ga3nl MepBBIX TPaH3HCTOPOB MO-
najaloT OJHHAKOBHIE NO BEJHYHHe M pa3Hble 0 3HAKy pa-
Jouyne curHajbl. BeixomgHoit npubop (muieiid ocumasorpa-
¢a) moakaioueH MexAy TpaHsucropamu [13B u perucrpu-
PyeT TOK, BBI3BaHHBIHi Pa3HOCTbIO MOTEHILHAJOB Ha HX KOJ-
JAeKTopax.

Ilpn TakoM BCTpEYHOM COENMHEHHH M NPH YCJOBHH OIH-
HaKOBBIX NMapaMeTPOB 06OMX KaHaJiOB YCHJHTENs TOK Ha
BHIXoJe GyneT 3aBHCETb TOJIbKO OT TOKa B H3MepHTEJbHOM
AHAaroHaJH TeH30MeTPHYECKOro MoCTa, T. €. OT pabouero
curHana. Bce Toku HeGanaHca, BO3HHMKaIOllHe B CXEMe,
O6ynyT c6anaHCHPOBaHbl, TaK KaK BKJIOYEHBH COIVIacOBaH-
HO, H He MOTYT MOBJHSTL Ha BLIXOAHOH TOK.
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OnHako B CBSI3H C TeM, YTO XapaKTePUCTHKH TpPHOLOB
U3MEHSIIOTCSl C H3MEHEHHEM TeMINepaTypel, napamerpn 06o-
HX KaHaJOB YCHJIMTENS] MOTYT H3MEHHThCS [10-pa3HOMY, UTQ
npuBeneT K pa3bGasaHCy BCell CXEMbl M YXOIy HyJs BBIXOA-
Horo mpubopa.

Ins toro uTto6bl 3TOTO He CJYUYHJIOCH, paboyasi TOYKa
Ka¥Joro  TpaH3ucTOpa  CcTabuUJH3UpOBaHa obpaTHoi
cBa3blo. Pa6ouass Touka mepBOro TpaH3HCTOpa CTalH/IH3H-
pyeTcs OTpHlATeNbHBIM CMelleHHeM Ha 6a3y, moJlaBaeMbIM
C KOJIIEKTOpa 3TOro XKe TPaH3UCTOopa.

Bri3BaHHast 3THM NOTEPS VYCHJEHHUS KOMIEHCHpPYeTcs
NONIOKHTENbHEIM 3 (heKToM CMelIaHHOH o6paTHOH CBS3H,
KOTOpasi MOJAaeTcsl ¢ KOJJEeKTOpa BTOPOTO TPaH3UCTOpa Of-
HOro KaHasna Ha 6asy TpaH3ucTopa T, BTOpOro KaHaJja,
OtpunarenbHbii Ke 3ddext stofi o6paTHOHl cBA3M cTalH-
Jau3upyer pabouHe TOYKH BTOPBIX TPAaH3UCTOPOB OGOMX Ka-
HaJ0B. BRIXOJAHEIE TPAaH3UCTOPHI TaKXKe OXBaueHbl OTPHIIA-
TeNbHO# O6GpaTHOH CBA3BIO.

Takum o6pasom, crabunusauusi paGoyHX TOueK BCeX
TPAH3UCTOPOB H BCTPEYHOEe BKJ/IOYEHHe HAEHTHUHBIX KaHa-
JIOB MO3BOJIIIOT MOJNYYHTh CTAOHJABHBI YCHJIHTENb TOCTO-
SIHHOTO TOKa.

Ycunurens, co6paHHbIl MO OMHCHIBAEMOH cxeMe, HMeJ
pasMepnl Bcero 6060160 mm, ogHy pyuky ynpaBieHHS
u Becua 250 e. [IuTaHue ycH/IMTENs OCYLLECTBJSIETCS Of-
Hoit Gartapefikoit KBC-JI-0,5 ot kapmaHHOro ¢oHaps, Ko-
TOpoil xBaTaeT Ha 2—3 yaca HenpephiBHOH pa6othl [Ipu
npuMeHeHHH Tpex aneMeHTtoB tHna 3C-J1-30 cpok ciyKOw!
6atapeu nuTaHus yaauHsietcs go 180 yacos.

Kpome Garapen nuraHus ycuaurtesns, Heo6XOZHMMO
uMeTh 6arapelo NMUTaHUsS MoCTa, pawuyo 4,5—6 8 npu
TeH30[aTyHKax ¢ compotuBsednem 100 om. 3gecs Takxke
MOXKeT ObITb NpuMeHeHa oJHa 6arapeilka OT KapMaHHOTO
doHaps, CpPoK cayxGbl KOTOPOH COCTABHUT OKOJIO 5 UYaCOB.

YKasaHHBle Ha cXeMe 3HAYEHHs] COMPOTHBJIEHHH MOMO-
OpaHbl IJsi ee HOpMaJbHOH paGoOTHI MPU HAMPSAXKEHHH IH-
TaHus ot 4 go 7 8.

Hanpumep, B ciyuae npuMeHenus GaTaped M3 yeThipex
sjeMedToB 3C-JI-30, mocTeneHHOe CHHIKEHHE HaNpsIKEHHs
AO 4 8 BLI30BET H3MEHEHHEe UYBCTBUTEIbHOCTH CXEMbI BCeE-«
ro juwe Ha 5%. Tak Kak MoAoGHOe CHHXKEHHE BEJHYHHBI
HanpsiKeHHss 6aTaped NPOH3OHAET TONLKO K KOHIY CpOKa
ee MCNOo.b30BaHHsA, T. €. yepe3 150—180 yacoB, To MOXHD
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CUHTATbh, YTO NPAKTHYECKH MPH KPATKOBPEMEHHBLIX TEH30-
METPHUYECKHX H3MepEeHUsX, BeCh KOMIJIEKC KOTOPHIX IJIHTCA
o6bryHO He Gosblie 6—8 yacos, BeJHMYHHA MNOTPEIHOCTH,
BbI3BaHHAsl MOCAJAKOH HMCTOYHHKA TNHTaHHS, HE3HAUUTE/bHA.

Jns nonyuenuss cTaOH.IbHBIX NMOKAa3aHHH YCHJHTENb Me-
ped paGoroli HeOGXOAMMO MNpOrpeTb B TeyeHHe MoJyyaca.



NMPUBOPHLI NJg USMEPEHUSA YPOBH4H
B. Jlanui

H3Mmepenne ypoOBHA pasqHYHBIX BEIIECTB B TEXHOJOTH-
YEeCKHX EMKOCTSIX SIBJISeTCS ONHMM M3 HanGojiee BaXKHBIX
yCJIOBHH aBTOMAaTH3alMH MHOTHX MPOM3BOJACTBEHHBIX MPO-
neccoB. HecMoTpss Ha To, YTo B HAcToOsiliee BpeMsl cylue-
cTByeT G6OJIbIIOE KOJMYECTBO YPOBHEMEPOB, OTIHUAIOLIHXCS
MO MPUHLUNY REeHCTBUS H KOHCTPYKTHBHOMY odopMieHwuio,
BO MHOTHX CJlyyasix aBTOMaTH3allHs 3adepKHBAeTCsi M3-3a
OTCYTCTBHSI NMPOCTHIX M HaJeXKHBIX NOPHGOPOB, MPHIONHBIX
IJisi TOYHOTO ONpejiesieHHsi YPOBHsI C Mepefayeil pesyJbTa-
TOB H3MEPEHHH Ha OTHOCHTE/NbHO GOJIbLINE PacCTOSHHS.

B uncruryre aBromartuku I'ocnnana YCCP paspabora-
Hbl ypOBHEMEpH, OTJIHYAIOLIHECS MPOCTOTOR W Hamex-
HOcThio B pabore. I[lpenenst wu3MepeHHit ypoBHeMepa OT
50 mm no 10—12 m, TouHOCTL HM3MePeHHi mopsiaka 1 mm,
MakcuMaJibHasi CKOpoCTh cjaexeHHs 1600 mm/mur. Ilurta-
HHE OCYIIEeCTBJsieTCS] OT CeTH NepeMEeHHOro TOKa 4acTOTOH
50 2y, wanpsxkenuneMm 127 u 220 8. IloTpe6Gasiemas Moui-
HocTb He Gosee 100 sa.

B ocHOBY 0ZHOro M3 3THX YpDOBHEMEpOB, Ha3BaHHOIrO
IO CY-1, nojoxeHa 3aBHCHMOCTb MapaMeTPOB KOHTypa Bbl-
COKOYACTOTHOFO TeHepaTopa OT AUIIEKTPHUECKHX IMOTeph,
BHOCHMBIX B HEro BelleCTBOM, YPOBEHb KOTOPOrO MOAJIEXKHT
H3Mepennio. B kauectBe JaTuMka yCTpOHCTBa mpHMeHeHa
3JIEKTPOHHAs1 TOJIOBKA C YYBCTBHTEJBHBIM 3JIEMEHTOM.

IIpuHuHNHaNbHAS 3JEKTPHYECKast CXeMa GeCKOHTaKTHO-
ro NHCTAHLHOHHOTO H3MEepHTE/si YPOBHs MKHIAKOCTeH THMa
JACY-1 npuBenena Ha puc. 1.

IIpu BKJIOUYEHHH YCTPONHCTBA BOKPVI UYBCTBHTEJILHOTO
37eMeHTa 3JeKTPOHHOH ro/IOBKH, BXOHSLIEHl B KOHTYp BHI-
COKOYaCTOTHOTO reHepaTopa, BO3HHKAaeT 3JEKTPOMarHHTHoe
nosie TOKOB BBICOKOH yacToThl. Ecau XuaKocTs mpHOJH-
XKaercst K YyBCTBHTE/NILHOMY 3J/IeMEHTY, TO H3MEHsieTCs 3K-

4% 51



BHBAJIEHTHOE CONPOTHBJIEHHE KOHTYpa, a CJIe[l0BaTe/bHO, H
ero MOGPOTHOCTb, YTO MPHUBOAHT K COOTBETCTBYIOLIEMY MH3-
MEHEHHIO aHOAHOTO TOKa BBICOKOUAacCTOTHOIO reHepaTopa.
AHopHbII TOK TreHepaTopa IIPOXOAMT Yepe3 ymnpaBJseMyio
06MoTKy W, MarHHTHOTO yCHJIHTENs ¥ CO3JaeT B Hei Mar-
HUTHBIH TIOTOK, MOJSIPHOCTb M BEJIHYMHA KOTOPOrO 3aBHCAT
OT B3aHMHOrO pa3MELIEHHUs UYYBCTBUTEJBLHOTO 3JIEMEHTa
JaTYyuKa U YPOBHS XKHIAKOCTH B pe3epByape.

Onst oGecrnieyeHuss mepeMEHHOH MOJISIPHOCTH BBIXOLHOTO
CHTHaJa aMNepBUTKH o6MOTOK cmelieHus W, MarHHTHO-
ro YCHJAHMTeNsl HampaBJeHbl HABCTPeuy aMIepBHTKaM oOMo-
Tok ynpasjenns Wy . Tox oOMOoTKM cMeuieHns BbIOpaH
raK, YTO MarHUTHBIH MOTOK yNPaBJ€HHSI NPH CPEfHEeM 3Ha-
YeHUU aHOLHOTO TOKa NaTuukKa paBeH HYyJ10. [lJis noBbilze-
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HHSl YCTOHUMBOCTH CHCTeMbl paGoyHe OOMOTKH MarHHTHOTO
yeunurenss W~ u W/~ BKJIOYEHBI O CXe€Me C BHYTPeHHel
MONOXKHUTENbHON oOpaTHOH CBSI3bI0 H NMPHMEHEHa KecTKas
OTpHLATeJNbHAsl CBA3b BBLIXOJAA MAarHHTHOTO  YCHJHTeNs ¢
ero o6MOTKO# cMeleHHs. [IutTanne oOGMOTKHM yNpaBieHHs
pPeBEpPCHBHOrO [BHrare/isi OCYILECTBJASeTCs OT MarHHTHOTO
ycusautens no auddepenunanbHoii cxeme. Ecam XKuakocTtb
B pe3epByape HaXOJHMTCS Ha YPOBHe UyBCTBHTEJNbHOro 3Je-
MEHTa, TO aHOJHBIi TOK HaTYHKa MMEeT cpeiHee 3HaueHHe.
[Ipu sToM amnepBHTKH 0GMOTOK ynpasienus W, H cMe-
weuns W, B3aHMHO KOMIIEHCHPYIOTCS, H pe3yJbTHPYIO-
IIHA MarHHUTHBIH MOTOK YNpaBJeHHS, a C/A€I0BaTesNbHO, U
HamnpsiKeHHe Ha yrnpasJsiolleli 06MOTKe peBepPCHBHOro ABH-
raTest paBHbl HyJs10. CHCTeMa HaXxOAUTCA B COCTOSTHHM PaB-
HoBecHs. Ecin ypoBeHb XHIAKOCTH B pe3epByape majaer,
TO aHOAHBIA TOK JaTYHKa yMEHblUaeTcs, aMIEPBHUTKH ©0-
MOTKH CMeLUIeHHs HauMHAIOT npeo6sajaTh Haj aMIepBHT-
KaMi OOMOTKH YINpaBJieHHMsl, BCJEACTBHE Uero BO3HHKaeT
Pe3yJNbTHPYIOLIUHA MOTOK YHPaBJEHHS, KOTOPLIi BHI3bIBAET
BpallleHHe peBepCHBHOrO ABHTaTeNis H yepe3 COOTBETCTBYIO-
IyI0 KHHEMaTHYeCcKylo CBA3b NepeMellleHHe JaTuHka C 4yB-
CTBHTEJILHBIM 3JIEMEHTOM [0 MOJIOXKEeHHs,, COOTBETCTBYIOLLE-
ro rpaHuile ras3 — XHJAKOCTb. [IpH NOBBILIEHHH YPOBHA
KHAKOCTH B pe3epByape aHOAHHIH TOK JaTuHMkKa BO3pa-
CTaeT, aMMepBHTKH OOMOTKHM ympaBJjieHHsi mnpeo6/alaioT
Haj aMmmepBUTKaMH OOMOTKH CMeILeHHS W peBepCHBHBbII
IBHTaTeNb BPaIlaeTcs B NMPOTHBOMOJIOXKHYIO CTOPOHY H He-
peMeliaeT JaTYHK C YYBCTBHUTE/NbHLIM 3JI€MEHTOM BBepX 3a
yDOBHEM 3KHIKOCTH.

B ycrpoiicTBe npeaycMOTpeHa AHCTaHUMOHHAas nepefa-
ya MOKa3aHHuil, KOTopasi OCYLIeCTBASETCS MPU NoMolu 6ec-
KOHTaKTHOH CeJbCHHHOH maphbl.

Jlns u3MepeHHs YPOBHSI BOAHBIX PacTBOPOB KHCJIOT,
westoueit H cosefl pa3paboTaH ypoBHeMep C 3/EKTPUYECKHUM
BBIXOJIOM Ha aBTOMATHUYECKHH 3/I€KTPOHHBIH CaMOMHIIYLIHH
npubop.

[MpuHuMn meficTBUS ypoOBHEMepa OCHOBAH Ha H3MEHEHHH
napaMeTpoB H3MepPHTENbHOH SUefiKH NpU H3MEHEHHH eMKOo-
CTH, 06pPa30BaHHON UYBCTBHTE/JbLHEIM 3JIeMEHTOM M pe3ep-
ByapoM NpH U3MeHEHHH YPOBHS BOJHLIX PaCTBOPOB KHCJOT,
uienoyueil u coJei.

IMpuHuunuanbHasi cxeMa YpOBHeMepa NpUBeJeHa Ha
puc. 2. Kak BHAHO H3 NPHHLHMHAJbLHONK cxeMbl, Npubop co-
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CTOMT M3 BBICOKOYACTOTHOrO 3ajaioulero reHeparopa, 6y-
tepHOro Kackama, H3MEPHUTEJILHOH siUeliKM ¢ YYBCTBHTEJNb-
HBIM 3JIeMEHTOM H CTaOM/IH3HPOBAHHOrO MCTOYHHKA MUTa-
HHSL.

3apnaowuit resepatop cobpan Ha Jamne Tuna 6119 mo
CXeMe ¢ 3JIeKTPOHHOH CBSI3bl0 MEXZY BHYTPEHHHM H BHeLl-
HHM KOHTYpaMH H MNpeAHA3HAYeH IJs MUTAHUS U3MEpH-
TeNbHOH siyefiku. CxeMa C 3/1€KTPOHHOH CBSI3bl0  3HAYH-
TeJIbHO CHHXKaer BJHsHHe Moc/elylollero KOHTypa Ha 3a-
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nalouuil reHepaTop M oGecrneynBaer craOu/bHYIO ero pa-
6ory.

Bydepusiii xackan co6pan Ha Jamne Jl» Tuna 6I13C.
OcHoBHOe Ha3HayeHHe Oy¢epHOro kKackaia COCTOHT B OC-
aaGieHHH BJAHSHHSA H3MEDHTENbHOH SYeHKH Ha PEeXHM H
YyacTOTY 3a/Jalollero reHeparopa.

HamepurenbHas siueiika npejactaBaser co60fi BHICOKO-
YaCTOTHBIH MOCT, B OJHO M3 IlJiey KOTOPOTrO BXOAMT HaT-
yHK, o6pa3yiolnid ¢ pe3epByapoM KOHAEHCATOp mnepeMeH-
HOH €MKOCTH, BEJHYMHA KOTOPOi NPOMOPUHOHAJbHA YPOB-
HIO >KHJKOCTH.
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UyBCTBUTE/NBHBIH 37eMeHT (ZaTYHK) YypOBHEMepa BHI-
fIOJIHSIETCS B BHAE METaJ/JIHUeCKOro CTEepXKHs, KOTOPBIi AJs
3alUThEl OT KOPPO3UIIHOTO AEHCTBHUS cpelbl 3aKJIOYEH B ye-
XOJl M3 KHCJOTOYMOPHOrO MaTepuana.

Jsi nmonyyeHHss MaKCHMaJbHOM 4yBCTBHTENBHOCTH yPOB-
HeMepa TOJ/ILUMHA CTEHOK HM30JISLHOHHOrO MOKPHITHS HOJXK-
Ha OBbITb MHHHMaJIbHOH, a MaTepHas MOKPHITHSA AOJKEH
o6s1agaTh MaJbiM 3HaYeHHEM AHMIJIEKTPHYECKOH NpOHHIlae-
MOCTH.

HauayumuM MaTepuanoM A4 3aliUThl JaTyuKa OT
KOPPO3UH SBJSIOTCA KUCJIOTOCTOHKHE 3MaJH.

Hacrpoiixa npu6opa u ero rpaiynpoBKa OCYLIECTBJS-
fOTCSl MO [BYyM KOHTPOJbLHBIM ToukaM. IlepBasi KOHTpOJIb-
Hasg TOYKa 3ajaercs HJs YCTAaHOBKH HYJs, KOrja pesep-
Byap NMycTOH, a BTOpas NpH 3aloJiHEHHOM pe3epByape.

IIutanne ypoBHeMepa OCyILECTBJSETCS OT CETH Iepe-
MEHHOTO TOKa HanpsikenueM 127 uam 220 8 c uyacroroit
50 ey oT cTaGUAHM3HPOBAHHOTO BHIMPSAMHTENS, cOOPaHHOTO
na snamnax 5I[4C u CI4C.

KoHTposb paboThl OCYUIECTBJSIETCS MO HEOHOBHIM HH-
JMKaTtopaM, BKJIIOYEHHBIM B Lelb TNHTaHHA U aHOIHYIO
Henb 3ahalolIero reHepaTopa.

OnucbiBaeMble CHTHAJIH3aTOPH YPOBHSA MOTYT OBITH HC-
MOJb30BaHbl M JAJS aBTOMaTHYECKOro PEryJHpOBaHUsT yPOB-
HSl XKHAKOCTH HJIM CBHIMYYHX TesJ B pa3/HuYHBIX pe3epBya-
pax.

Ha puc. 3 npuBemena cxema cHCTEMBbI TPEXIO3HIHOHHO-
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ro peryJiupoBaHHsl ¢ NPHMEHEHHEM JBYX CHT'HAJIH3aTOPOB
ypoBus. PaGota cHcTeMbl 3akJjioyaercs B CJAEAYIOILEM.

Ecay XKHIKOCTb B pe3epByape OTCYTCTBYeT, TO MpPH 32+
MbIKaHuH KJoya K cpabaTbiBaeT MAarHHTHBIH NycKaTelb,
KOHTaKTbl KoToporo P,; u P, 3aMblKaloTcsi M BKJIOYaloT
asuratens J Hacoca, M 3aropaercs CHrHajibHas namna Js
«Mano». TIpu noaxole ypoBHS MHIAKOCTH K HHXHeMy aar-
yuky H pene HHMXKHero cHrHanmsaropa P, cpaGarTbiBaer,
KOHTaKThl P, pa3MblKaloTcs, CHTHAJbHAas JaMmna J3 rac-
Her. OIHOBPEMEHHO C pa3MblKaHHEM KOHTaKTOB pejie P,
3aMbIKalOTC KOHTaKThl pene P, M 3aropaercs .Jamna Jlz
«HopMmanbuo».

HecMmoTpst Ha TO, YTO OXHOBPEMEHHO MPOMCXOAHT pas-
MBIKAHHE KOHTaKTOB pene P ,,, ABHraTenb NMpopo/Xkaer pa-
60TaTh, TaK KaK 3TH KOHTaKThl OKa3blBalOTCa 3a6JIOKHPO-
BaHHLIMH KOHTaKTaMu P, MarHuTHOro myckKarteis H ypo-
BeHb MXKHAKOCTH B pesepByape noswimaercs. Ilpn nmoaxone
YPOBHS XKHAKOCTH K BepPXHeMy naTuuky B cpabateiBaer pe-
Jle BEpXHEro CHrHajJM3aTopa, B pe3yJabTaTe uero pa3mblKa-
IOTC KOHTaKTHl pene Py ¥ P g3 B 3aMBIKAIOTCA KOHTaKThI
P ,,. Ilpu pa3mbikaHHH KOHTaKTa pesie P, racHeT CHrHa/jb-
Haa naamna Jl; «HopManbHO» W BMecTo Hee 3aropaercs
jgamna JI; «MHOro», Tak Kak 3aMbIKalOTC KOHTAKThHl peJie
P g5. KoHTaKTHl P, pa3MbIKaloTCs, MpeKpalaeTcs npoxox-
JeHHe TOoKa yepe3 OOMOTKY MarHHTHOrO MycKaTensl, 4TO
NPHUBOIHT K Pa3MblKaHHIO GJOKMPOBOYHOrO KOHTaKTa P,
H KOHTakKTta P, myckaTensi, yepe3 KOTODBIE OCYHIECT-
BJIsieTCsl MIHTaHHE 3JIEKTpOMOTOpa Hacoca. I[locrynaenue
XKHAKOCTH B pe3epByap npeKpailaercs.

B nanbHeiieM, ecan ypoBeHb KHAKOCTH B pe3epByape
CTaHeT HHXKe BepXHero AaTuMka B, To pPa3MBIKalOTCA KOH-
TakThl pesie Py, M 3aMbIKaloTcsi KOHTaKTul peie P,,. Tak
KaK MpH 3TOM KOHTaKThl pesie P, 3aMKHYThI, TO 3aropaer-
¢ cHrHaJjbHas namna Jl; «HopManbHO» m racHer Jamma
J, «MHOro».

HecMoTpsi Ha TO, 4TO NMpPH MOHMKEHHH YPOBHA MKHIKO-
CTH 3aMBbIKAlOTCA KOHTaKThl pesie P, BKJIOUEHHS JBHUTaTe-
Jisl Hacoca He MPOMCXOJMT, TAK KaK KOHTaKThl pejie P, H
nyckartens P, ocraioTcs pa3soMKHYTHIMH. [IpH noHHKeHHH
YPOBHS HHXe HHXKHEro JaTuuka H pa3MbIKalOTCsl KOHTaKTHI
pene Py, racHer namna JI, «HopManbHO» M 3aMblKaloTCs
KOHTaKThl pene Py U P, , IpH 3TOM 3aropaerca Jamma
JI3 «Manio» u BKJIOYaeTcs JBHraTesb HacoCa, HarHeTaolle-
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ro XHAKOCTb B pe3epByap. YPOBeHb XKHIKOCTH B pe3epBya-
pe HayHeT MOBBULATBLCA. B jmasbHeiilleM 0pH H3MEHEHHH
YPOBHSI LMKJ PaGOThl CHCTEMBI MOBTOPSiETCSH, YTO U obecre-
YHBAET MO3HUHOHHOE PeryJiMpoBaHHE YPOBHA B 30He MEXAY
BEDXHHM H HHXKHUM JaTyuKOM. Takas cucteMa MOXeT OBITh
HCNOJb30BaHa AJsi aBTOMAaTH4eCKOro GObEMHOTO AO3HpPOBa-
HHSL.

IIpu 3aMeHe KaTyWKH HHAYKTHBHOCTH UYBCTBHTE/JBHOTG
9JIeMEHTa MeTa/lJIH4eCKHuM 30HJOM, JHCKOM HJIH MJaCTHHOH
npubop MoxKeT OBITb HCIOJB3OBAH M CHrHaAu3auuu 06
H3MEHEHHH 3aJaHHOTO YPOBHSI KaK JXHAKOCTel, Tak M pas-
JIMYHBIX CBIMYYHX, KYCKOBBIX M TPaHYJHPOBAHHBIX Mare-
puaJos.



NMPOrPAMMHOE YNPABJISIIOIEE
YCTPOUCTBO HA TPAH3HUCTOPAX

I'. Bondapes

YcTpoiicTBa NMPOrpaMMHOrO  yINpaBjeHHs HaXoasaT Bce
Gonee LIMPOKOe MPHMEHEHHE B Pa3/MYHBIX 00/MacTAX Tex-
HHKHM H OCOGEHHO B MAalUMHOCTPOEHHH. DTO 0OBACHALTCS PO-
CTOM NOTPeGHOCTH B Pas3jIMUHBIX U3LENHSAX CJOXKHOH ¢op-
MBI, H3TOTOBJISIEMBIX HEGOJBIUHMH CEPHSIMH.

[IpousBoncTBo Jerasneii Ha KONMPOBAaJbHBIX CTaHKax,
HanpuMep, TpeGyeT H3rOTOBJEHHS KOMHPOB, KOTOphie 06XO-
HOSTCS BeCcbMa A0poro. 3aMeHa KOMHMPOB NMPOrPaMMHBIM YII-
paBJieHHeM C MPHMEHEHHeM Jaxe JOPOTHX 3JEeKTPOHHBIX
BBLIYMC/IHTEJBHBIX MAIIHH AaeT 3HAYHTENbHYI0 3KOHOMHIO
CpPeacTB U BpPeEMEHH.

OcHOBHOl TexHoJorHuecKul 3(deKT, KOTOPHIH JAaeT
NporpaMMHOe ynpaB/eHHe CTaHKaMH, 3aKJ/l04aeTcs B aB-
TOMAaTH3alMH H 3HAUUTENBHOM COKpalE€HHMH BPEMEHH MOJ-
FOTOBKH MPOH3BOACTBA OT YepTeXKa JO CTaHKa.

ITo npuHUMNy ynpaBJjieHUs] CHCTEMBl NPOrPaMMHOro y-
paBJeHHs MOApPA3AeNdIOTCH Ha JBa KJacca: CHCTEMBI C
3aMKHYTOH LeNbl0 M CHCTEMBl C Pa3OMKHYTOH LeNbilo Y-
paBJieHHS .

B cucteMax ¢ 3aMKHYTOH 1[eNbi0 ABHKeHHe O0ObEKTa He-
MPepbIBHO MJIH MUCKPETHO uYepe3 HEKOTOphle HHTepBaJbl
BPEMEHH COINOCTaBJSAETCA C 3aJaHHEM IMpPOrPaMMBl, U y0-
paBJieHHe ABHXKEHHEM OCYLUECTBJSICTCS B (YHKLUHH OTKJO-
HeHHus1 («olIMOKHM») yNpaB/sieMOro mapameTpa OT 3ajaH-
Horo. Llens, KoTopasi nepesaer pe3y/nbTaT U3MePEHHsS IIBH-
XKeHusi o0beKTa K OpPraHy ymnpaBJieHHs, Ha3biBaeTcsi o6part-
HOH CBfI3blO.

TaknuM o6pa3oM, BCe cHCTEMBI ¢ 3aMKHYTOil Ilenbio yI-
paBJeHHst — 3TO CHCTeMbl ¢ 00paTHOH cBaA3bio. Haa ueneh
NporpaMMHOr0 YNpaB/€HHs OHH  TNpHMeHsloTcs GoJjee ya-
CTO, YeM CHCTEeMBbl C Pa30OMKHYTOH uenbio (6Ge3 oGpaTHOM
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cBasu). OGbACHAETCS 3TO TEM, UTO CHCTeMbl ¢ OOpaTHOf
cBsi3bl0 0GecneyuBalOT GOJBLIYIO TOYHOCTb, TaK Kak pe-
3y/bTaT YNpaB/ieHHs [ABHXKEHHEM HENpPepPbIBHO KOHTPOJIH-
pyercsi.

OnuceiBaeMoe 31ecb ycTPOHCTBO MHpeAHa3Ha4YeHo IJs
aBTOMaTHYECKOr0 yNMpaBJeHHs 3JEKTPOJBHraTesieM, KOTO-
pbifi, B CBOIO o4epeab, MOXET MPHBOAHTL B JeHCTBHE Ka-
Kyl0-1H00 KMHEMaTHUYECKYyl0 Liellb CTaHKa, MéXaHH3Ma, NpH-
6opa u T. N. No 3apaHee 3aaaHHOi nporpamme. Ilo npuHUH-

Januct” §{iemp-6a emp-go Om abmomamuveckozg
—H- sanucy Habopa yCmp-6a
npoep npoeep. 88062 npazpammby
S
Ynpatn. ] W 5L |Ynpabn. Lfbouuribit cugmaun] L
obvexm mpuz2ep ( 20paspsdob)
. Mo
1
,‘ l rﬁﬂ UL'"
/’ Nozu- Yemp-6o n
/ ECKAR yemar
S/ cxema Ha, 0"
7/
7
I/’
| veaye- | ] | Cxema ) VU W It} enen ]Ll’mw
@ ==t mop 1EpEME \popmup. o——, Bubpa ema txema
WEHUR mnynt xn.  Konmp. mop NI NZ
lamuur C4eme
emp-bo Luzran, Jamednenue”
ynpaba. Luenan, Cmon "
. dbue
Puc. |

fly ynpaBjeHUs NaHHOe YCTPOMCTBO OTHOCHTCS K KJaccy
cUCTEMBl C 3aMKHYTOH Lenblo.

baok-cxema. Ha puc. 1 npuBenena G6GJjiok-cxeMa [po-
cTefiliero nNporpaMMHOr0 ynpaBJsiiollero ycrpoficTBa c¢ 06-
paTHO#i cBA3bI0 AHCKPETHOrO HEHCTBHS.

OCHOBHBIM 3JIeMEHTOM YCTPOHCTBa SBJSETCS CYETYHK
HUMNYJbCOB, KOTOPHIi OJHOBPEMEHHO BHIMOJHSAET U QYHK-
UMM 3anoMHHaloUlero ycrpoiictBa. B NBOHYHBI CYETYHK
(3amoMHHalOLee YCTPOHCTBO) BBOAMUTCA HeoGXoauMass AJs
BOCIPOH3BEJEHHSI NporpaMMa OT aBTOMAaTHYECKOro YCTPOfi-
CTBa BBOJAA MPOrpaMMbl HJH 3ajaercs nporpaMma Bpyu-
HYI0 C MOMOIUBIO ycTpoiicTB Ha0opa ¥ 3aNmHCH MPOrpaMMBbL.

ITpu paboTe c aBTOMaTHYECKHM YCTPOACTBOM BBOAA IIPO-
rpaMMBl 3anMuCb NPOrpaMMbi NMPOM3BOAUTCS OLHOBPEMEHHO
C BBOJOM ee B CYETHHK.
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B cnyuae 3apaun nporpaMMbl BPYYHYIO cHayasla OHa
Habupaercs B ycTpoiicTBe Ha6opa mporpaMMBl, a 3aTeM
BBOJMTCSl («3aNHCHIBAETCA») B CYETUHK C MOMOLLBIO  YCT-
poficTBa 3amMCH MPOTrpPaMMBI. :

[Tporpamma, nmoctrynamolllass OT aBTOMAaTHYeCKOro yci-
poiicTBa BBOja, NMpeacTaBiser coOOH BMOJHEe ONpeeseH-
HOe KOJIMYECTBO H COYeTaHHe 3JEKTPHUSCKHX HMIYJbCOB
(XBOMYHBIH KOX), KOTOpbIE YyCTAaHABJIWBAIOT TPUITEPHbIE
AYEHKN CcyeTUHKa B HeOOXOAHMOE MOJIOXKEHHe.

IIpn 3ajmaue mporpaMMbl BpyYHYIO BCe ONMEpalMi CBO-
AATCS K MOJKJ/IOYCHHIO B ONpelesIeHHOM TMOpsijike TPHITep-
HBIX flyeeKk cueTynka (Mo paspsjgaM) K yCTPOHCTBY «3amH-
CH» TporpaMmbl, KOTOpOe YyCTaHAB/JIMBaeT HX (SYEeHKH) B
Tpebyemoe nosoxenue. [Tepex HaGopom u BBOLOM MpOrpaM-
MBI CYETYHK MPEABAPUTENbHO YCTAHABJHBAETCS Ha HYJb.
ITO ocyuecTB/ASETCSs  YCTPOHCTBOM  YCTAaHOBKHM  HYJd
«C6poc». ITpn oTpaboTKe 3afaHHOH MPOrPaMMBl CUETUHK
BCerjiia NMPOM3BOIHUT CYET HENOCTAMOLIEro yucjia HMIMYJAbCOB
[0 MOJIHOTO ero 3anoJsiHeHHs, T. e. pabOTaeT Ha CJOMKEHHC.
[Tpuuem nocnenuuit uMnyJabe oTpaGOTKH, NMOCTYNAIOWIHKE MO~
cJle MOJIHOTO 3aMOJIHEHHsSI CUETYHKA, MPUBOJHUT €ro B HCXOA-
Hoe cocTosiHHe (c6poc Ha HyJb), MPH KOTOPOM C BBEIXOXa
CY€TYHKA BBIJAETCS MMINYJbC ynpaBJjeHHsi. B 1BOHYHOM KO-
L€ 3TO COOTBETCTBYET IlepeHOCY eQMHHLB B BLICIIHIT pas-
psin.

Hanpumep, npeanosiokuM, 4To UMeeM [BOHUHBI{ CUeT-
YiK, COCTOSIIMHA M3 TPeX pa3psioB, AJNs KOTOPOro MaKCu-
MaJIbHOE YUCJIO UMIMYJBbCOB, MOMHOCTBIO 3aMOJHSIOIIUX CUET-
YUK, paBHO 7 (Kon uyHcaa 7—I111). BocbMoii uMnyabc npu-
BONUT SlYeHKH CYETYUKA B MCXOIHOE COCTOsIHME, T. €. «cOpa-
CBIBAET» CYETYMK Ha HYJb, U Ha BHIXOJE €ro MOsIBJISIEeTCs
CHTHaJ (MMMYJbC) YMpaBJEHHS.

[TonoxuM, 4TO OAMH HMOYJBC «OTPAOOTKH» paBeH mepe-
MeILeHHIO yNpaBJaseMoro o6bekTa Ha | mm (L€Ha HMIYJb-
ca). Torna mist Toro 4toGel MEPEMECTHTb YyHpaBJAseMBli
00beKT Ha paccTosiHMe 3 MM M BbAATh curHana «Crom», He-
06XOIHMO BBECTH B CUETYHK MATb HMNYAbCOB. OO6BLIYHO
BBOASITCSl HE CaMH HMNYJbCH, a2 KOJ HeOOXOZMMOTO 4HcJa
uMnynabcoB. ns Haulero npuMmepa kop uucaa 5 Gyder 101,
KOTODPBIH M sIBJISIETCS NMPOrpaMMO AJisi «OTPaOOTKH» uYHCHA
3, BBOOIUMOro B CueTyuk. [Haue roBopsi, BBOOUTCA €IUHHU-
a B mepBuIi U TPETHH pa3psAibl CUETUHKA.

Co cuyeTunka MMNYJbCOB elle MOXKHO CHHMaTb ORHH
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HJIH HECKOJIbKO CHTHAJ/IOB Npexae, 4eM OH 3aNOoJIHUTCS MOoJ-
Hocthio. [ns ynpaBsJeHUs 3JEKTPOLBHraTe/sieM HX MOXKHO
HCIOJIb30BaTh B KayeCTBE€ CHrHaJIOB 3aMeJJieHHs Bpalje-
HUSl ABHratess. DTH CUTHAJbI CHHMAIOTCA C MJaqUIHuX pas-
psAOOB CUETYHKA.

Ynpasnenue paGotoil anektrponsuratesns I, a cuaero-
BaTeJIbHO, H mepeMelleHHeM oGbekTa Na 3aJaHHOW MpOr-
rpaMMe OCYILECTBJSETCSH YCTPOHCTBOM B LEJOM CJENYIOLIHM
o6pasom.

Ilocae 3apanus TpeGyeMoit NpPOrpamMmnl  BKJIIOYAETCs
3JIEKTPOJABHraTe/b AJsi ee oTPaGoTKH. 3a BpaleHHeM HABH-
ratessi uepe3 peLyKTOp HJAH Ke 3a nepeMellieHHeM OOBbekK-
Ta HENOCPeNCTBEHHO CJEJUT AAaTYMK nepeMelienus. Hanps-
JKeHHe, BoipabaTpiBaeMOe NaTYHKOM, npeobpasyercs cxeMoj
($hopMHPOBaHUSA B MMNYJBLCH HEOGXOAMMON popMul (NMpsMO-
YrOJIbHBIE).

Kak ykasbiBa/oCh DaHbllle, Kax/Jbll TaKoOH 3JeKTpuye-
CKHHf HMINYJbC COOTBETCTBYET OMNpeNeNeHHOMY 3HAYeHHIO
nepeMelleHHs1 ynpaBJseMoro oGbeKTa, T. €. HMeeT LeHy,
BbIDa)KEHHYI0 B MHKDOHAX, MHJJIMMETPAX HJM CaHTHMET-
pax.

CéhopmMupOBaHHBIE HMNYJBCHl YEPE3 JIOTHYECKYIO CXeMy
HOCTYMAalOT Ha BXOX [IBOHYHOTO CYETYHKA, KOTOPBIH paGo-
TaeT Ha cjoxkeHdHe RO nojoxenuss «COpocy, BbizaBas Ha
Boixoge cHrHan «Crom». Curaan «3aMmensieHHe», CHHMae-
Mbii ¢ Gosee MJanlMX pa3psiIoB, BBIAAETCS CYETYHKOM
HECKOJIbKO paHblLe.

CurHan «3aMefJsieHHe» TNOJaeTCs Ha peJefiHyio cxemy
Homep I,a curHaa «Ctom» — Ha peJyeliHyl0 cxeMy HOMep
2, COOTBETCTBEHHO YMpaBJsiioliHe paGoToil 3/1eKTPOABUTaATE-
Js 4yepe3 ero yCTPOHCTBO ympaBJIeHHS.

Jloruyeckass cxema (3JIEKTPOHHBIH KJ/I04) HMeeT HABa
noJjoxenusi — «3anpeleHues u «Paspeiwennes, B MoMeHT
YCTaHOBKHM CYETYMKA HA HYJb YCTPOHCTBOM YCTAaHOBKHM HY-
J11 ONHOBPEMEHHO NMPOHCXONHT yCTAaHOBKa JIOTHUECKOH cXe-
Mbl B nmosioxkeHnue «Paspeuienue» ¢ moMomipio cHrHasna, Bhl-
pa6GatbiBaeMoro ynpasasiomwium tpurrepoM. Takum ob6pa-
30M, BXOJ| CueTYMKAa aBTOMAaTHYECKH MOAKJIOYaeTcs K MaT-
4uKy (uepe3 GOPMHPYIOLLYIO CXEMY).

CurHan «3anpelleHHe» BbIPabaThIBAETCS yNpaBJ/siOWAM
TPUITepoM B MOMEeHT COpoca CUeTYHKa Ha HYJb OT HMIYJb-
COB «OTpabOTKH» OJHOBpeMeHHO ¢ curHajom «Crtonw. ITpu
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3TOM BXOJ CUETYMKA aBTOMAaTHUYECKH OTK/IOYaeTcs OT nat-
yHKa.

Takum o6pa3om, BXOX CUETYHKa OKa3blBAaETCs IOAKJIIO-
YEHHBIM K AATYHKY TOJbKO Ha BpeMsi «OTPaGOTKH» ONHOMR
NpOrpaMMBi.

IMpu noBTOopHOM BOCNPOH3BENEHHH MPOrpaMMbl HeoGXo-
IUMO HaxkaTb KHONKy «CG6poc», NpH 3TOM JIOTHYECKas CXe-
Ma CHOBa BCTaHET B NOJIOXKeHHe «Pa3spelieHues, 3ateM npH
TMOMOILM HAaXaTHsl KHOMKH «3anHCbh» «3aMHCHIBaeTcs» pa-
Hee HabGpaHHas nporpamma. [Ilocie 3TOrOo BKJIOUaeTcs
3JIEKTPOABHTraTeNb /il «OTPaGOTKH» NMPOrpaMMbl, M LHKJ
NOBTOPSIETCS. BHOBb.

TakuMm o6pa3oM, cxeMa NpPOrpaMMHOro ycTPOHCTBa pa-
6oTaeT LMK/IaMH, He 3aBHUCSLIMMH ONHH OT Apyroro. dTo
MCKJIIOUaeT BO3MOMKHOCTb MOBTOPEHHS OIMIUGKH, M[OSBUB-
ureficss B KaKOM-JiiG0 NPebIAYLIEM LHKJEe MPHU «OTPaGoTKe»
nporpamMbl. Kpome Ttoro, takas pab6ora CHCTEMBI M03BO-
JIsIeT OCYLUEeCTBJATh YCTAaHOBKY ynpaBJsseMoro ob6nbekra, Ha-
NpHMEp HHCTPYMEHTa, Ha 3alaHHyi0 KOOPOHHATY X He3a-
BHCHMO OT HPYroii y B ciyyae MPUMeHEHHs NBYX aHAaJOTHY-
HBIX CHCTEM [JiI MPOrpaMMHOro ynpaBJ/eHHs1 OGBEKTOM MO
IBYM KOOpAHMHATaM.

Takum xe o6pa3oM, HCOb3Yysl OZHOBPEMEHHO TPH Ta-
KHX CHCTEMBbl, MOXHO OCYILeCTB/IATh NMPOrpaMMHOe ynpaB-
JeHHe oOBEKTOM no TpeM KoopauHaraM. [lpuuem pabora
9THX YCTpPOHCTB He GyneT 3aBHCETb APYT OT Apyra.

B ycrpofictBe HmMeeTcss reHepaTop HMMYJbCOB (MYJ/bTH-
BHOpaTop), BbIpabaThIBAOLHA HMNYAbCH], aHaJOrHYHEIE MO
¢dopMe U BeJHUYHHE TeM, KOTOPHIE MOCTYNAalOT Ha BXOJ CUer-
ypka ¢ ¢GopMupyIoleii cXeMBl NpH «OTpaboTKe» mporpam-
Mbl. C MOMOLUBIO 3TOTO FeHEpaTopa INPOU3BONUTCS KOHT-
posib pabothl cyeryrnka. OGHYHO TAKOH KOHTPOJIb MPOBOXST
nepex HayaJoM paGoThl MPOrPAMMHOro yCTPOHCTBA.

Mpunuunuanbraa cxema. ITpuHuunuanbHast ajneKkrTpHye-
CKasl cXeMa [pOrpaMMHOro YNpaBJSIOLLEro YCTpOHCTBA
npuBeneHa Ha puc. 2.

JIBonuHblfi cueTyHK cocToMT u3 20 pa3psiioB U MOXKET
IIPOU3BOAHTb CYET CBBIIIE MHJIJIHOHA uMnyJabcoB (1 048 576).
Kaxnwiit pa3psang npencrasisier co6oii TPUITEpHYIO suefiky,
CoOpaHHYI0O Ha NBYX MJOCKOCTHBIX FeépMaHHEBBIX TpHOJLaX
tuna TT1)K (Te;—T100). DTH TPUOAH MOXKHO C YCTEXOM 3a-
MeHuTtb tpHoaamu tvna I113 wuam I114.

ITapamerpnl Bsex siueeK CueTYHKa OJHHAKOBBHIE, MO3TO-
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My 3HAYEHHS 3JEMEHTOB CXE€Mbl YKa3aHhl TOJbKO /i1 OXHOH
TPUTTEPHOI SUEHKH.

TpurrepHble ekl COENUHSIIOTCS MeXAy co60# nmocpen-
crBoM nuddepeHnupyomux nenoyek CogRoe, CsoRiso H T. I,
TpHYEM 3aNyCKAOIHH HMIYAbC MOJAETCS Ha MOCAeNYIOLIHH
tpurrep yepe3 muonsl Lo —[g tHna 2-E.

[Mpu TakoM MeToHxe 3amyCKa TPHITEPHHIX AUYEEK CUETYH-
Ka OCYLIEeCTB/ISeTCss aBTOMAaTHUYeCKasi 1oJaya II0JIOXKHUTeNb-
HOTO OMPOKHILIBAIOWETO MMIyJabca Ha 6a3y ortmeproro (B
NaHHBIH MOMEHT) TpHO.AaA.

HaunGosnpimas aMnauTyfa 3anycKaloUiero MMMyabca AJs
IepBOr0 TPHITEpPA CUETYHKA 3aBHCHT OT YaCTOThI CJEHAOBa-
aus uMnysascos. [Ipu paboTe cueTyWka Ha yacToTax IO-
panka 10—20 xey aMnuauTylda 3anyCcKaloWero HMMIYyJbca
JOJIXKHA ObITh He MeHee 2—4 8; Ha yactotax H0—100 key—
10—15 8 u na uacrorax 200—300 xey — 20—30 s.

JnuTesbHOCTL  3aNyCKAIOIUX HMMIYJbLCOB He HOJXKHa
npeBwilIaTh !/;—!/3 OT mepuoja 3amyCKalOWHX HMIYJbCOB.

B manHom ycTpoiicTBe CueTYHK HOpMasbHO paboraer Ao
yactoT mopsaka 50 xey.

YacTOoTHH mNpefes CYETYHKA MOXKHO VYBEJIUYHTb M0
400 xey, ecau mpuMmenuts Tpuoisl thHna IT1HM. TIlpu arom
CJefyeT COOTBETCTBEHHO M3MEHHTh 3HayeHHsi (OpPMHUpYIO-
IIMX eMKOocTeH B siyeHKax CueTyHKa.

Bonslnoe 3HaueHHe 3THX €MKOCTeH OrpaHHYHBaeT Mak-
CHMaJIbHYIO YacCTOTy paboThl TPUITEPA, TaK KaK HA BBICOKHX
4acToTax B TeueHHe noJynepuoma paboThl TpUIrepa He yc-
neBaeT 3aKOHUHUTHLCS MPOLECcC NMepe3apsiikKH KOHXEHCAaTOPOB.
C xpyroit cTropoHbl, BeJHYHHA (POPMHPYIOIIHX KOHAEHCATO-
pPOB He MOXeT OBbIThb CJIHUIKOM MaJof, TaK KaK B MOMEHT
BO3IEHCTBUsI HA TPUITEp 3aMyCKalOLero HMNyJbca MOCJeN-
HUl JnudoepeHnupyeTcss Ha NEpeXOAHOM Lenu, COCTOsuied
13 KoHneHcatopoB Cos MM Cys U BXOZHOTO CONMPOTHBJEHHS
OTIepToro TPHOAA.

OnpIT NoKasniBaeT, YTO 1Jsi TPHITePa Ha TPHONAX TH-
na IT17K uau IT13, IT14 Ha yactorax 400—300 xey eMKoCTb
hopMHpYIOIIUX KOHAEHCATOPOB JOJIKHA OBITH MOpsiAKa
200—300 n¢, va yacrorax 200—100 xey — nopsinka 400—
800 n¢ u na wacrorax 50 xey u Huxke — 1 000—1200 ng.

B nannom cueTunke BeMHYHHB (OPMHPYIOIHX KOHMAEH-
catopoB B3ATHl nopsiaika 3000 ngp u3 Tex coobpaxeHui,
4TO €ero TPHUrrepHble suefiki paboTalOT B OCHOBHOM Ha Ma-
JBIX CKOpOCTAX cuera (Ho 5 key), u umeercs GoJbliast
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pasHMIIAa MexX/1y yacToTaMH, Ha KOTOphiXx paboraior nepsas
U [BajflaTas suelKH CUETUHWKa (MHOropaspsijHblil Ccuer-
YHK).

PaGouass yacToTa CyeTyuka He 3aBHCHUT OT BEJHYHHHI
emkocteit Cy7, C31 W T. 1., WIYHTHPYIOLIUX CONPOTHBJIEHHS
Ris, Reg v 1. I

DoJsbuiass BeJMYHHA €MKOCTH KOHJEHCatopa B LenH
IMHUTTEPOB TPHONOB fUEHKH CYLIECTBEHHO obJjieryaer 3amyck
Tpurrepa u GJaronpusiTHO CKa3biBaeTcs Ha ero pabore B
o6JsiacTH MNOBBHILIEHHBIX TeMIeparyp.

Masasi BesMuMHa CONMPOTHBJIEHWH Harpy3ku B IlenH
KOJIJIEKTOPOB TPUOLOB siueiiKu Ry, Rip u T. 4. NO3BOJIsSeT MO-
JYYHTh NOCTATOYHO KPyThle (ppoHTH uMOyJabcoB. Hampu-
mep, anasa tpuoaa IT1)K anurtenbHocTh nepenHero (ppoHTa
Ty =08 mrcex, nas [IKM — 0,5 mxcex.

Bce xoJueKTophl JEBBIX (MO CXeMe) TPUOAOB TpHUITep-
HbiX siyeeK CUETYMKa BBIBEJEeHbl uepe3 KoHuxeHcaTopbl C;—
Coo u auoabl [;— /o0 Ha KoHTakTel TymO6JiepoB Bxi—Bkag,
C MOMOLULIO KOTOPbIX MNPOU3BOAMTCH Habop HporpaMMul
(nBonyHOTO uHcaa). C 9THX Ke KOHTAKTOB TyMmO6JIepoB cHe-
JIaHbl BBIBOJBI HA LITENCeJbHBII pa3beM, KOTOPbIH NMOJKJIO-
yaeTcss K aBTOMAaTHYECKOMY YCTPOHCTBY BBOJA NMpOrpaMMbl.

BeiBogbl [—20 ¢ Tex e KOJIJIEKTODOB TPHOLOB siy€eK
MOJAKJ/IOYAIOTCS K CXeMe KOHTpPOJsi pexuMmMa paboTel TDHUI-
repoB cuetuHka (puc. 3).

Bce 6a3bl mpaBbiX (1O CXeMe) TPHOLOB TPUITEPHBIX Aue-
€K Yepe3 COMPOTHBJEHHs Ris, Reg ¥ T. [. 3aBefeHnl Ha 00-
Iyl LIHHY, KOTOpas BKJIOYeHAa  uyepe3 KHOMKYy Ko—
«C6poc» Ha obmwmit naoc («3emasi»). K a3rtoit e wIMHe
noaxJoueHa 6asa NpaBoro o,

TpUOAA yIpaBJsIOLIEro

45678 1011121314151617181920
tpurrepa Tios uepe3 co- L “‘L

JIHICH

npoTHBJiEHHe Rg, a Takxe

MOAKJIIOUEHBl KOHTAKThl pe-

ae Py u P, peneiiHpix cxeM. 7
C nomotupio KHONKH Ka

BCe pa3pslbi CUETUHKAa yC-

TaHABJHMBAIOTCA B HCXOI-

HOe COCTOsIHHe (BCe JIeBbIE

TPUOABI TPHITEPOB OTKPHI-

Thl, @ MpaBhle 3aKPBITHI).

[Torenuuan KOJIIEKTOpa

OTKPBITOTO TpHONA paBeH Puc. 3




MHHYC 3 8, 4 3akpniToro — MmuHyc 16 8. Takoe cocrosnue
TPUITEPOB COOTBETCTBYET MOJIOXKEHHIO cyeTuHKa «Hysb».

Ynpasasiiowuii Tpurrep, co6paHHblii Ha TPHOAAXx Tig7 H
T108, IPH TOM MOJIOKEHHH CUETYHKA HMeET MOTEHLHAJ KOJI-
Jektopa Tpuona Tio7, paBHBI MHHYc 16 6, KOTOpBIK NpH-
K/naJelBaeTcsi K KaToay auopna [g JOrHYecKo# cXeMHl, yc-
TaHaBJAuBas ee B noJoxeHdne «Paspemwenne». Ha aHone
aHona Mg ¢ MOMOLIBIO AENHTENs HanpsikeHus Rigs U Rigr
TaKkXKe yCTaHaBJHBAaeTCsl IOTEeHLHasa MuHyc 16 s.

CxeMa (pOpMHPOBaHHSI MMIYJbCOB co6paHa Ha MABYX
tpuonax Tin U Ti2 H mpedcTaBasier co6olt TPHITep C OX-
HHM YCTOHYHMBBEIM COCTOsiHHEeM (OXHOBHGPATOp). YCTOMHYH-
BO€ COCTOsIHHe OfHOBHOpaTopa: JeBbli (MO CXeMe) TPHOL
3aKpHIT, [PaBblif — OTKPHIT.

Ha Bxon omHoBuGpaTopa mojaercss HalpsXeHue OT
HaTuuKa nepeMelleHHsl, HanpuMmep, (HOTO3IEKTPHYECKOToO,
MHIYKTHBHOIO HJH Kakoro-nu6o Apyroro, BbeIpaGaThiBalo-
LIero HanpsiXKeHHe CHHYCOHAAJbHOH (OPMBI B PYHKLHM Ie-
peMelleHdsi ynpasiasieMoro o6bekra, AMNIHTyda BXOJHOTO
HanpsiKeHust AJas ¢opMupylolled cxeMbl paBHa 2—4 8
Ecnu He mpexncraBisieTcsi BO3MOXHBIM CHATh TaKOe Hamps-
JKeHHE HENOCPeACTBEHHO C AAaTyHKa, TO €ro CJaelyer yCH-
JIUTh 10 HEOGXOMHUMOi BeJHUHHBI, IPUMEHHB YCHJHTEb, CO-
OGpaHHBIH TaKXKe Ha MOJNYNPOBOJHHKOBBIX TPHOLAX.

Peneiinpie cxemnt I u 2 co6paHsl Ha TpuoAax Tigs U
Tios Tuna I114. B xon/eKTOpHBIX I[€NsAX 3THX TPHOXOB BKJIIO-
YeHBl 3JIEKTPOMAarHUTHBIE peJsie TejeoHHOro tina P, u P;
¢ TOKOM cpabaThiBaHUS He GoJsee 7 Ma.

B HOpMaJbHOM COCTOSIHHHM 3TH TPHOLBl HaXoHsITCs B
OTKDBITOM COCTOSIHHH 33 CYeT IOCTOSIHHOTO OTPHIaTeJbHOI 0
noTeHIMana Ha uX 6a3ax, KOTODPHI NMOXAETCs yepe3 CONpo-
THBJIEHUS Ri79 U Rjse OT BhIMpsIMUTENsl. I1pu 3ToM KOHTaK-
Tel pesae P, u P; pasoMkHyThl, a pene P; u P, (tuna
MKYVY-48) B uenu CHRHaJbHBIX JaMI OGECTOYEHBI.

C npuxomoM curiasnos «3aMensenues u «Cton» ot ABO-
HYHOTO CYETYMKa TPHOIBI pesefHbIX cXeM 3aNHpaloTCs Ha
HEKOTOPBIi MOMEHT U peJie Py U P2 B HX KOJIJIEKTOPHBIX Ile-
NAX OTIYCKAalOT CBOM IKOpA. KOHTaKTH 3THX pese 3aMblKa-
I0T Uend MUTaHus pesie P3 0 P4, 0 OHH CPaGaThIBAIOT, BKJIIO-
yasi CBOMMH KOHTAaKTaMH CHTHaJIbHBIe Liend C Jamnamu J;
u JI; coorBercTBeHHO. OqHOBpeMeHHo Ha Beixone [ u I mo-
ABJSIOTCS CHIHAJBl YNPaBJEHHS, KOTOPble NOAAIOTCS B LElNb
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o6paTHOfi cBA3M AJaa ynpasieHus o6bekTom. Pene P3 u Py
HMEeIT CaMOGJOKHUPYIOIHE KOHTAaKTHI.

C koanekropa tpHonaa Tios Mpu cpaGaTeiBaHuu pene Pj
CHHMaercss MMNyJbc Ha ynpasasioiuii tpurrep Tio7, Tios.
Aror uMnyanc yepe3 audbdepeHuupyrouyo uenb Cr3R g3 U
nuon ey nomaetcss Ha 6a3y TpHORa Tio7 U MEPEBORUT TPHT-
rep B COCTOsIHHE, TPH KOTODOM JIOTHYecKast CXeMa yCTaHaB-
JIUBaeTcsl B MOJIOXKeHHe «3ampelleHues.

MynbTHBHGpPATOp AJIS NMPOBEPKH pPabOTH CYETUHKa CO-
6pan Ha Tpuonmax Tio3 ¥ Tio4 Tuma IT1)K. Yacrora ero paB-
Ha 10 key.

3anuce mporpaMMBl  OCYIIECTBJASETCA Ha)KaTHeM Ha
kKHONKy K; — «3anuce». IIpu aroM dopmupyerca mocratoy-
HO MOUIHHIA MMNYJBC, CNOCOGHBIi ONHOBPEMEHHO «OMpPOKH-
HYyTb» GOJIbIIOE KOJMHYECTBO TPUITEPHBIX SYeeK CYETYHKa,
NOAKMIOYEHHBIX K 9TOH IenH.

ITuranue Bcelt cXeMbl yCTPOHCTBa OCYILECTBASeTCS OT
JIBYXMOJIYNEPHONHOrO BBINPSIMUTENs], COOPaHHOrO Ha MmOJy-
NPOBOAHUKOBLIX Auonax tuna HT-1127 (puc. 4). CusoBoi
TpaHcopmartop Tp— TpexdasHelil, TaK Kak NaHHOe YCT-
poficTBO mpenHasHayaeTcs  AJIsl SKCIVIyaTalliH B MeECTax,
rne wuMeercs B OCHOBHOM cerb 380 8. CriaxHBalouui
¢ouabtp C;, Co u R, oGecneynBaer Xopollee CrJja)KHBaHHe
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a nyJbcauuil BbINPAMIIEHHO-

JANWANWANAN ! ro HanpsikeHus Onaropaps

6) H \YAAY NpUMEHEHHIO B q)n.nmps,

"Hi—=r— ¢ KOHZEHCAaTOPOB  GOJbUION

eMKOCTH.

& ¢ Hanaxusanue. CaMbiM

OTBETCTBEHHBLIM Y3/I0M YCT-

2) } ¢ poiicTBa fBISIETCA CUETUHK

s Galiy N i \ i UMNYJabCcOB, OT KOTOPOTO

} 3aBHCHT HajexHas pa6ora

‘7)0__ —— t BCEro NporpaMMHOro ycrt-

| poiictea B uenom. Iloaro-

& [ My B MepBYIO ouepenb He-

L 06X0AUMO noﬁmb"ca yer-

%) I Koii ¥ 6e30TKa3HOH ero pa-

o ¢ Gotel. Kak moxasana npak-

1 THKa, TpPHUrrep, coGpaHHBI

N t C NaHHBIMH, YKa3aHHBIMH

f— K Ha cxeMe (cM. puc. 2), pa-

u) ' 60TaeT LOCTATOUHO HALEHK-
Veg=—=—== t HO.

) OcHoBHO# 3JIEMEHT

79 t TpUrrepa, OnpeaesoLHi

ero pa6oToCcnoCco6HOCTD,

5TO  HOJYNPOBOAHHKOBHI
Puc. 5 Tpuoa. IlapaMmerpsl TpHO-

J0B HUMelT 6osbluoi pas-
6poc, MO3TOMY Mpex[e YeM HX MOHTHPOBAThb B CXeMy, He-
06X0J(MMO NPOU3BECTH COOTBETCTBYIOLIUE OTGOP.

Iua cxeM, paboTalouMx B peXHMe NepeKJYeHHs
(TpurrepoB), Heo6X0AHMO NOAGHPATH TPUOABI NMAPaMH, T. €.
IBa TPHOZA, BK.lOYaeMble B OAMH TPUITEP, AOJKHBEI 06na-
JaTb ONMHAKOBbIMH NapaMeTPaMH M He MOJXKHBI  COBep-
UIEHHO MMeTb «TeKyuyecTH» (HenocTostHCTBO [k, ). Luisi mpu-
BeJEIOro yCTpoACTBAa TPHOAL NOAGHPAUCH MHapaMH C
oaHHaKOBBIMU o U [ko (@ = 0,98; [ke =40 mka). Tpuo-
IObl, Yy KOTOPBIX HabJI04aJjach TeKyuecTbh, OPaKoOBaNHUCh.

CueTuMk ¢ TpuoZaMH, OTOGPDAHHBIMH TaKHM NyTeM, pa-
doTaer HOCTaTOYHO HazexHO. CaMOMpoU3BOJbLHBIE TMepe-
6pockl Tpurrepos He HabJiomaJiich, cOOM MPH CUETe HM-
NyJbCOB CJAYYaJUCh OUYEHb PEIKO.

HanaxuBanue u npoBepky paboThl cueTuMKa, a TaKKe
BCero ycrpoficTsa B LeJOM YA0OHO MPOM3BOJHTHL C NOMO-
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mwplo 3Bykasoro reueparopa 3I-10 ¥ HU3KOUACTOTHOro oOcC-
uuagorpagpa IHO-1.

Ha puc. 5 moxasaHbl OCUMJIOrDAMMBI HanpsikeHu# B
pas.IMUHBIX TOUYKAX CXEMbl OMHCHIBA€MOro YCTPOHCTBA.

Ha puc. npuseneHs:

4) HamnpsXKeHUe Ha BXoJe CXeMbl (OpMHpOBaHHS HM-
MyjbCOB (CHTHAJ OT HAaTYHKA);

6) HampsKeHHe Ha BbIXOle dopmupylouleli cxembl (Ha
Kossekrope Tpuoxa Tigg);

B) INOTEHLHAl Ha KoJJekrope Tpuoia Tio7; ynpaBasio-
mwero Ttpurrepa (Joruueckas cxema B nojoxenuu «Paspe-
LIEHHEY) ;

r) uMnysabcel mocsae nudpdepeHUHpyOe#  LEMOYKH
R167Crs;

) MMOYJbCHI Ha BXOJe CYETUHKA;

e) HMNyJbChl Ha KOJJIeKTope TpHola Te NepBoOil sueH-
KH;

) UMNYyJabChl Ha KoJulekTope Tpucla Tgp 3TO# Xe
sTYEHKH;

3) uMnyabcsl nocde puddeperuupyomed  IEIOUKH
R22Cos;

H) HUMNYJbChl 3amycKa BTOPOH siYeHKH CYETYHKA;

K) HUMOyJbChl HA KoJJieKTope Tpnoia Te; BTOPOH sAueil-
KH.

OmnucaHHOe Bbillle NMPOrpaMMHOe yNpaBJsioliiee yCTPOi-
CTBO MOXHO C YCIIeXOM HCMOJMb30BATL AJs  yNPaBJeHHs
pasyiMYHBIMH MOAEJNSIMH, MEXaHH3MaM¥ M T. N. Mo 3apaHee
3alaHHOIl nporpamue.



JABYXKAHAJIbHBIE U YETbIPEXKAHAJIbHBIE
KOMMYTATOPbI HA TPAH3UCTOPAX

FO. Budmanos. B. Muxeavkesuu

IIpn uccnenoBaHHH Pas3jUYHOTO poAa (a3oCHABHralOILUX
YCTPOHCTB, CJOXKHBIX 3JIEKTPHUECKHX Lened NepeMeHHOro
TOKa, NpPM HaJaKUBAHHH CHCTEM aBTOMAaTHUYECKOTO peryJiu-
poBaHHsl, a TaKKe U B PaAHOJIOOHTEIbCKOH NMpaKTHKe Ya-
cTo Tpebyercsi OZHOBPEMEHHO HaO6JII0JAaTh HECKOJNBbKO He3a-
BHCHMBIX NpOLeccOB (KPHUBBIX) Ha 3KpaHe KaTOZHOro OC-
muasnorpada. B sToM coayyae npu HaJHYHH ORHOJYYEBOrO
3JIeKTPOHHOTO ocuuasorpada HaOG/IIONEHHE HA ero 3KpaHe
HECKOJIbKHX HE3aBHCHMBIX KPHBBIX MOJXKHO OCYILECTBHUTB,
TOJIBKO NPHUMEHSIST 3JIeKTPOHHBIA nepek.aiouyartesnb (KOMMY-
tatop). C moMoUIbI0 3JIEKTPOHHBIX MepeKJaoyaTeneil Hccie-
LyeMble HanpsikeHUsl MOOYEPeNHO MOJAIOTCA Ha IJIACTHHEBL
BEPTHKAJBHOTO OTKJOHEHHs H Ha 3KpPaHe 3JIeKTPOHHO-Jy-
yeBOH Tpy6GKM 06pa3yloTcs OTHeJbHbIE OCLHJJIOrPaMMBbI
KaXJIoro mpoiecca.

Hame#t npoMbIlJIEHHOCTbIO BHIIYCKAlOTCS ABYXKaHaJllb-
Hble 3J/eKTPOHHble MepeKJIoyaTeJd B BHIE MNPHCTABOK K
3JIEKTPOHHBIM ocuusorpadaM. Takue mepekniouatenu, BH-
TIOJIHEHHBIE HA 3JIEKTPOHHBIX J1aMNaX, HMET CPaBHHTEJIBHO
CJIOXKHBIE 3JIeKTPHYECKHe CXeMbl, GOoJibliHe raGapuThl, Bec
H CTOHMOCTb.

B oriMuMe OT HM3BECTHBIX KOHCTPYKUMH 3/1€KTPOHHBIX
nepekJioyaTesned, KOTopele MPAKTHYECKH MaJOLOCTYIHSI
IIHPOKHM KpyraM paguosio6HuTesNel, ONMHCHIBaeMble HHXKE
MEepeK/I0YaTe d BBHIONHEHbl Ha MOJYNPOBOAHUKOBBIX MpPH-
Gopax. Baarogaps 3ToMy mnepekjioyaTeNM 3HAYHTENBHO
OTJIHYAIOTCS OT H3BECTHBIX THIOB MPOCTOTOH CXEMBI, BHICO-
Koi HaJeXHOCThbIO B paGoTe, HeGOJBIUIMMH pasMepaMH U Ma-
JAbM BecoM. Mx u3srorosenne NOCTYNHO LIMPOKOMY KpYry
pagHoJio6uTeNei.

B onuchiBaeMeIX mepekmoyaTeAsiXx TPaH3HUCTOPH HC-
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fI0Ib3YIOTCS B PEXKH-
Me KJioya. YnpouieH- Fmm———n

Hag CXeMa Takoro g ° pui |

P Bxad X0 |
YCTPOUCTBA Ha IBYX ,erenpguamenn 3/1eKmporHee0 |
TpaH3uctopax T; H 3 _”g””””"”"‘”}
T, npuBeneHa  Ha 7, Lo J
puc. 1. K uenam xoJ- P>
JeKTop — 6a3a MoA- 7
BOAATCA OT FeHepaTo- I
pa KOMMYTHPYIOLIEro | Zenepamop now-|

‘ | Mymupyrouezo

HanpsiXKeHHss UMNYJb- Lﬂanpﬂ)treﬂuﬁ_,
Cbl  NMPSAMOYTrOJbLHOR
dopu. Puc. 1

Ilpu cooTBercTBYyIO-
meM noabope BeJMUMHBI HaNpsXKEeHHs NMPSAMOYTOJbHBIX HUM-
nyabcoB U, W MOJNOXKHUTEJbHOM NOTEeHIHaJle Ha KOJJIEeKTO-
pax K; u K, conpoTuB/eHHe NMepexofoB 3MHTTeP—KOJJIEK-
TOp NajaeT MOYTH JO HyJs. B Lensx KoJIeKTOpOB npoTe-
KalOT NpSMble TOKH.

Kaxnpiit TpaHsucTop Moxer pa6oraTh B pexuMe KJO-
ya, IPOBOAS TOK OT BXOAa MNepeKJ/io4aTesass Ha BXOX 3JleK-
TPOHHO-Ny4yeBoro ocuussiorpada. Llenp 3;—3; mnpPOBOAHT
TOK B l060M HanpaBJ/eHWH, T. €. npeacraBaser coboit 3aMk-
HyTbi#i Kawou. IIpy oTpHuaTesbHOM MOTeHLHane KOMMYTH-
DYIOLIEr0 HalpsiXKeHHsl Ha KOJJIEKTOpax B MX LeNnsix mpore-
KaloT JHlIb He3HauuTesNbHble o6paTHble ToKM. [Ipm Jro6Goit
NOJIAPHOCTH MOABENEHHOr0 Ha BXOX KJlOYa HCCJeLyeMOro
HanpsiXKEHUss ONUH M3 SMUTTEPOB 3aNHpaeT LeNb, U K04
6yIeT pa3OMKHYT.

CnemoBaTesnsHo, Tako Kualou Gyder moxaBaThb —HCCe-
AyeMoe HampsiKEHHe Ha BXOJ 3JEeKTPOHHOro OCIHJJIOTPa-
¢a TOJBKO B TeueHHe NOJIOBUHEI MepHORA KosebGaHHH ree-
paTopa KOMMyTHpyloliero HanpsixkeHusi. OueBHAHO, YTO ec-
JIM B35ITh JBa TaKUX KJIOua W MOJATh HAa HUX B NMpPOTHBO(a3se
KOMMYTHUPYIOLIME HAamnpsKEHHss OT ONHOrQ M TOro Xe re-
HepaTopa NpPsIMOYTOJIbHBIX HMIYJbCOB, TO MOJYYHTCsI Mepe-
KJoyaTeJb Ha JBa KaHaJa.

[Tonnass mpuHHMNMAa/NbHasi CXeMa TaKOro [BYXKaHaJb-
HOTO NepekJ/ioyaTtessi npuBejeHa Ha puc. 2. KoMMmyTupylo-
IMe HaNpsiKeHWs, momxaBaeMble Ha Kawouu Ty-Tp (Hanps-
xenue Uy, ) u T3-T4 (nanpsxedue Uy, ), NpHHHMAIOTCH
paBHBIMH O BeJIMYMHe APYr APYry, HO MOJAlOTCs B NMPOTH-
Bo(pa3e OTHOCHTE/NBHO APYF ApPYyra, 3a cyer 3TOro mnoJympo-
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BONHHMKOBLIE KJloyH OyayT 3aMBIKaThCs M Pa3MBIKaThCS
noouepenHo. Korpa kaiou T-Tp moa meiicTBUeM KOMMYTH-
pytomiero HanpsixkeHus Uy, 3aMbIKaeTcsl, TO HCCJaeayeMoe
Hamnpsi)KeHHe, MNoABOAMMOe Ha Bxox [, OyAer mnoJaBaThCs
uepes mepekJioyareJb Ha BXoA ocuuigorpacda. B 3To ke
Bpemsi kiatou T3-T, GyldeT pa3OMKHYT H BTOpOe HcCiejye-
Moe Hanpsi2KeHHe, MOABOAMMOe Ha BXOJ 2, uepe3 NepeKJio-
yaresab He NMpoHIer.

B caenyromuii monynepuos KOMMYTHPYIOLLETO Hanpske-
HHUSI MOJIYyNMPOBOJHHUKOBbIE KJIOUH H3MEHSIIOT CBOH (YHKLIHH
Ha NPOTHBOMOJIOXKHbBIE: KJIoy Tj-Te pa3oMKHETCS, a KJou
T3-T, 3aMKHeTcsl M Ha BXOA ocuu/viorpada Gynmer mona-
BATBCA BTOPOE HCCJeAYyeMOe HampsiKeHHe,

Takum o6pasoM, KJIOuH paboTalOT B peRHMeE MepeKJio-
YeHHsl C MOCTOSIHHOM JJIMTEJbHOCTBIO, PABHOH MOJIOBHHE ITe-
puona U, ¥ c nepHomoM MepeK/IoYCHHUsl, PaBHBIM MEPUOAY
KoseOaHuil reHepatopa KOMMYTHPYIOLIEro HanpsKeHHs.

B kauecTBe reHepatopa KOMMYTHPYIOWUX HaNpsKeHUH
(I'TIM) wucnonb3oBaH CHMMETPHUHBII MyJbTHBHOpaTOp Ha
nByx tpansucropax Ts u Tg. MyabruBubGpatop nuTaercs
OT ceTH uepe3 BhimpsMHTesNb Ha guogax HAI-LI21 ¢ duawt-
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poM. Yacrora kosebGaHuii reHeparopa
MPSAMOYroJbHBIX ~ HMMYJbCOB PaBHa

2500 2y4. Ecau yacToTa HCC/IENYEMBIX
HanpsiKeHUH HHXKE 4aCTOThl KOMMYTH:

pylomux HanpsKeHuit, To Habmonae

Mble Ha 3KpaHe ocuuanorpada Kpu

Bole GyLyT BOCHPOM3BONMTLCS  COBO-

KYUHOCTBIO KOPOTKMX uepTouek. Ha

puc. 3,0 mMoKasaHa OCHMJIJIOTPaMM3

JBYX KPHBBIX JJIs cJyuas, KOrma co- a
OTHOUIEHHE YaCTOTHI KOMMYTHPYIOIIHX
HaATMPSIXKEHHH M YacCTOThl HCCJAELyeMbIX
HanpspKeHHH Owbwio  paBHeM  10: 1.
CnenyeT OTMETHTb, YTO B NEpEKJIIOUa-
TeJlie He NPeNYCMOTPEHO ClelHalbHOru
yCTpOiicTBa ISl «TallleHHsi» 3JEKTPOH-
HOTO Jiyua NpH nepexolne OT OJHOM
KpuBofl K npyroii. J[leno B TOM, 4TO
M3-32 BHICOKOH KDYTH3HBI ()POHTaA Ha- ;
pacTaHusi KOMMYTHPYIOIUMX MNPSAMO-

YrOJNBbHBIX HMNYyJbCOB CKOPOCTb Nepe- Puc. 3
KJIIOUeHHA KJwouell O6yneT HacTOJNBKO

60/1bIION, YTO JIMHMH nNepexofa 3JEeKTPOHHOro Jyda C
OOHOH KDHMBOH Ha JPYryl0 IpPaKTHUECKH He MPOCMAaTpuBa-
IOTCA Ha 3KpaHe.

Ecau e yacToTa KOMMYTHPYIOIUHX HampsiXKeHHH oKa-
JKeTCs B HeCKOJIbKO pa3 HHMXKe YaCTOThl HCCJeNyeMbIX Ha-
npsiXKeHu#, TO B TeyeHHe OJHOrO MNOJyNnepHoja KOMMYTH-
PYIOILEr0 HanpsixKeHHs Ha BLIXOJ MEpEKJlouaTessi Mpoiner
HECKOJNIbKO NEepUONOB HCCIAexyeMHIX HanpsikeHuit, Torza
NpU CHHXPOHH3alUM pa3BepTKH ocuuanorpada Hanpsixe-
HHEM CHTHaJla OCUMJJIOrpaMMbl OYAYT Ka3aThCsl HEMpephIB-
HbiMH (pHc. 3,6).

IOns nonyuyenus: KenaeMblx MaciitTabos H306pakeHHs
KPHBBIX Ha BXOJaX MNepeKJloyaTesst yCTAHOBJIEHB MOTeH-
UHOMeTPHl Ry H R3, C MOMOLIBIO KOTOPHIX MOXHO MEHSThb
aMIIHTYy HccaenyeMoro cHrHaJja. Tpancdopmarop Tp
BbIAOJHEH Ha CepJeyHHKe M3 OGbIYHON TpanchopMaTOPHOl
craju. Ilnomanp ceuenns cepmeunuka 1,2 cm?. OGMOTKa
I comepxur 2004200 BuTKOB, o6MoTKa // uMeer 32 +32
BUTKOB U o6MorKa I/ — 10-}-10 suTkOB. Bce 0O6MOTKH BHI-
noJHens nposoxom I13 0,2.

Tpaucthopmatop Tp, coGpaH Ha CepleyHHKe H3 mJja-
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crud II-13, naomags ceuenus cepuaeynuka — 1,8 cm2. OG-
motka I comepxut 7 000 BuTKOB mposoaa I13 0,1; o6mor-
Ka Il vuMeer 450 sutkoB npoBona I13 0,16 u o6moTtKa ///—
200 BuTkOB nposoga [13 0,33.

[TepekniouaTenb Ha yeThipe KaHaJja, 3JeKTPHUECKast
cXeMa KOTOpPOro nmpuBeneHa Ha puc. 4, paGoTaer aHaJOrHu-
HbIM 00pa3oM M COCTOMT H3 LIECTH KJiouefl Ha TPaH3HCTO-
pax. Katouu T,-Tp . . . T7-Tg npucoeqHHEHEl COOTBETCTBEH-
Ho K BxomaM [ . .. IV nepekmiouartens. Onu ynpaBiasiloT-
Cs KOMMYTHDYIOIIHMH HaNpsXKEeHUSIMH OT reHepaTopa mpf-
MoyronbHbix umnyabcoB I'TIH-1, paGoraloumero c¢ yacro-
TOH MepeKkaIoueHuH fi.

®a3upoBKka KOMMYTHDPYIOIUHX HaNpsiXKeHWH, TmnojaBae-
MBIX Ha Iend G6a3a — KOJIJIEKTOP KJuell OT reHepatopa
I'TIU-1, BriGupaercs Taxko#, uto Ha Kmouax T1-Te u Ts-T4
(u coorBercTBeHHO T5-Tg u T7-Tg) OHM HaAxXONATCS B MPO-
THBOGa3e.

K nonapuo npucoegunennHniM wiaiouaM T(-Tz, T3-T4 %
T5-T¢, Tr-Tg npucoenuHeHnl TaKue e Kiwoud To-Tjo H
T11-T12, ynpaBisieMble KOMMYTHPYIOLIMMM HaNpsKEHHAMH
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OT BTOPOro TreHepaTopa
IPAMOYTOJILHBIX HMIYJb-
cos [ITIH-2, pab6orato-
1ero ¢ 4YacToTod fo.
KommyTHpyollHe Hanps-
KeHus Ha Kawouax Te-Tip
u T.,-T\3, mnomaBaeMbie
ot I'TIHU-2, Takxke Haxo-
AATCsE B TNpoTuBogdase
OTHOCHTEJIbHO APYT APY-+
ra.

Takoe  coeanHHeHHe Puc. §
KJiaiouell no3BoJseT no-
OuepelHO TMoJLaBaTh Ha BHIXOJ INepeKJouaTe/]s Bce 4YeThIpe
HCCJIelyeMblX HampsiXKeHHs, NMOJBOAHMbIE K COOTBETCTBYIO-
LIMM BXOJaM NepeKJioyaress.

YacToThl reHepaTtopoB fi U f, He AOJKHBI ObHITb PaBHHI
MH LPyr OPYTYy W B ONMHCHIBaeMOM YCTPOHCTBe BBIGPaHBI
cootBercTBeHHO 2500 ey u 6300 ey.

Ecax uacToThl MCCAENYeMBbIX HanpskeHuii OyAayr HHXKe
yacToT f; " f2, TO KpUBble Ha 3KpaHe ocuuagaorpacda Oy-
AYT BOCHPOM3BONHTLCSA COBOKYNMHOCTbIO KOPOTKHX UepTO-
yek. Ecsin e yactoThl fi M fo OKaXyTCs HHXKE YaCTOTHI
MCC/IeyeMblX HanpsiKeHHH, TO Ha BBIXON ME€peKJloyaTesis
MOOYEePENHO MO KaXKAOMy KaHaay Oymer MPOXOAMTb MO He-
CKOJIbKY NMepUOJOB HCC/eNyeMblX CHTHaJoB. B stom cayuae
Npyd CHHXPOHH3ALUHMH pa3BePTKH ocuujjorpada HampsxKe-
HHUEM CHMrHaJla ocUu/norpaMMa OyaeT Ka3aTbCs HeENpephiB-
HOH.

Tpancthopmaroper Tp; u Tps UMEIOT Te Ke MapaMer-
pbl, UTO H aHaJOTHYHbIE MM TpaHcOPMaToOpLHl B CXeMe
IBYXKaHaJlbHOrO KoMmMMmyrtaropa. Tpancdpopmarop Tp; or-
JHYaeTcsl TOJNbKO HaJIMYMeM UYeThipeX ONHHAKOBHIX BBIXOZ-
Hbix 06MOTOK (/I]), c KOTOpPBIX CHHUMAIOTCSH KOMMYTHDYIO-
IHe HanpsoKEeHUs Ha MOJYyNpPOBONHHKOBbIe KJaiouH. TpaHc-
tdopmartop Tps; BHIMOJNHEH Ha CcepleyHHKe u3 TpaHchopMa-
TopHO# cranu. [lnomanp ceuenua cepleunuka 1,2 cm?
O6morka [ comepxur 125+4-125 ButkoB, o6moTka // HMmeer
20420 ButkOB M o6motka [//[—7-7 BuTKOB. Bce 06MOTKH
BbinosiHeHsl nmposojoM I13JI 0,2

ConporuBienne R3; B cXeMe pHC. 4 TaK Ke Kak H B
NpeablAyIHX CXeMaX, SIBJsSeTCS OCHOBHBIM COIPOTHBJIEHH-
€M Harpy3kH KOMMYTaTOpa M CJYXKHT HAJasi obecleueHus
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Nanens muoded  €TO HOPMaJbHOH pabo-

Inesdo o u duodod tel. Ero BeauuuHa BHI-

ganpur s R b
54 pm— ) ;
"HIE f

,W/ e, YeM COMPOTHBJEHHE
/ KJI04a B HenpoBONSILIHA
MOJIyIEpHOJ, a C APYro#

= ™ A cropons, 3HauyuTeJBHO
- 6oJiblIe CONMPOTHBJIEHHUS
KJoua B NIPOBOJSILIHA
nonynepuon  KOMMYTH-
pYIOLLEr0 HamnpsiXKeHHs.

TyrBnep a, /(o~de~c:amonu
ITpu UCNOJNb30BaHUH
6 TPaH3HCTOPOB THNA
Puc. I16-IT13 R3 Moxer GHITh

nopsigka 20—50 xom.

KOHCTPYKTHBHO NepekJioYaTesNd BbLIMOJHAIOTCS B BHIE
MEepPeHOCHBIX MJIAaCTMAaCCOBHIX SIIHKOB, HAa BEPXHHX MeTall-
JUYEeCKUX (ZIOpaJIOMHHHEBLIX) NaHEASX KOTOPBIX MPOH3-
BONMTCS MOHTaX Bcex aneMeHTtoB., Ha puc. 5 npexcrasien
obuuii BUA ABYXKaHaJbHOrO KomMmyratopa. Ha JauueBoit
naHeJaH MNepekJIoYaTesass HaXOASATCH KJEMMbl BXOAOB H BHI-
XOfa, THE30 U TyMOJsiep IJsi MONKJIOYEHHS K CEeTH, a TakK-
JKe curHajJbHasi JiaMmnoyka. [aGapHThl mepekJiouaress
1503105350 mm. MoHTaXX BHINOJIHEH Ha YrJIOBof MaHe-
Jau, o6MA BHA KOTOpO! NMpHBEREH Ha pucC. 6.

HanaxxuBanne ONMMCaHHLIX KOMMYTAaTOPOB CBOAHTCA
JIMIIb K NPaBHJbHOM ()a3upoBKe KOMMYTHDYIOLUIMX Hampsi-
JKEHUH.



YHUBEPCAJIbHbIM U3MEPHUTEJbHbLIN NPHBOP
A. Hesanos

YuuBepca/ibHBIi H3MEPUTENbHbIH npuboOp Mo3BOJSIET
H3MepSTh:

— HamnpsixxeHHe noctossHHoro Toka ot 0,03 no 3000 s.
Juana3oH u3MepsieMbiX HanNpsiKeHHH pa3GHT Ha BOCEMb
nogauanasonos: 0—3, 0—12, 0—30, 0—120, 0—300,
0—600, 0—1 200, 0—3 000 8. BxoxHoe CONMPOTHBJIEHHE Ha
Bcex mnopauManaszoHax paBHo 11,5 Mom. Hcnmonb3ys noba-
BOYHOE BBLIHOCHOe compoTuBsieHHe 100 Mom, mMoxHO 3aMe-
pATb HanNpsiXKeHHe MOCTOSHHOrO TOKa mo 30 ks;

— Hanpsi)KeHHe MepeMEHHOTO TOKa HH3KOH 4YacTOTHI
(30—50 000 24) ot 0,03 mo 1200 8 ¢ TeMu ke nomguana-
30HaMH H3MepeHHH, UYTO H HaNpPsIKEHUs] MOCTOSIHHOTO TOKa,
KpoMe TOCJIeIHEro;

— HanpsikeHue 3BYKOBOH uyacToThl 1o 20 key co cue-
LyOIKUMY  OuanasoHamu: 0—30, 0—100, 0—300, O0—
1000 #8. BxomHoe conpoTHB/JEeHHE NpPH 3TOM PaBHO
26,4 xom;

— Hamnpsi)KeHHe BBICOKOH uyacToThl (mo 150 Mey) ot
0,03 8 no 120 8 mna pguanasonax: 0—3, 0—12, 0—30,
0—120 s;

— conpotuBJjenusi ot 0,1 om no 1000 Mom Ha ceMu
JIuana3oHax;

— €eMKOCTb KOHZencatopoB ot 1 n¢ no 30 mep;

— MHAYKTHBHOCTh NpH uacrore Toka 50 ey ot 0,3 mo
20 en;

— mnocTosiiHbI TOK oT 10,0 mxa no 1160 ma Ha mectu
Iuanasonax: 0—03, 0—1, 0—10, 0—50, 0—200,
0—1000 mMa (6Ge3 monpaBouHbIX Koad¢uuuento), 0—1,04,
0—-3,2, 0—17, 0—70, 0—240, 0—1 160 m#a (c nmompaBoOu-
HEIMH KO3(pHuHeHTaMH).

ITuranue npubopa ocyuiecTBAsieTCS] OT CETH NePEeMEeHHO-
ro tToka 220 & yepes (Qeppope3oHaHCHBIH CTabu1M3aTOP
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HanpsiKeHusi, 6e3 KOTOPOrO HEBO3MOXHO C JOCTAaTOUHOH
CTENeHbI0 TOYHOCTH ONMPENEJHUTb H3MEPSEMYI0 BeJIHYHHY.
CraGu/ibHOe HanpsiKeHHe TNOJNNEPKHBAETCS mnpPH Koseba-
HUsIX nuTawiieli cetd B npexenax 220—130 . Crabunusa-
TOD HamnpspKeHMsi pa3MelleH B METa/UNIHYeCKOM 3KpaHe H
BbIHECEH HA 3aJHIOI0 CTeHKY sillHKa npubopa.
[MpunuunuanpHass cxema npubopa mnpuBeleHa Ha

© © © ©
"ED 240 70 17 32 104]
? Ri3100 U
@I 1 &3 R 02,51
. Rall Ay =
o 0}{%};‘ 140 Kg22n § -~ Rsi22x
U;q ©__7 15 A7 ﬁgz.?ﬂ/(
za|| g 1D
16/0K
(L ©— | — fﬂz J,6U5C R 15x =
2 © Raix . 33 =
20
b i Rigroo | 520 Ap,
A28 ,’I“‘; ./I‘.
M mg ¢ Ty R ‘ Z'-ZTM,:JWU;
30 1030]) @ U~ |‘| ©3 x1 ’L’ 20043008
B g (102 X0 9
o0 8¢ ©30 xIp0
Uz | 0120 X1k =¥
o U= ® 300 x10x
° 300 Q'_* © 600 X 100K
oz ® ® 1200 x10
16 “mrp|] ® ® 3000

Puc. 1.
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puc. 1. B ocHoBy npu-
60pa 1oJIoXKeH BOJIbT-
METD NOCTOSIHHOT'O TO-
Ka, BbINOJIHEHHBIH MO
MOCTOBO# cxeme. Moct
o6pa3yercss BHYTpEH-
HUM COMNpPOTHBJIEHHEM
060HX TPHOIOB JiaM-
nel 6H1IT u conporus-
JEeHUSIMH R49Rs50R5:. B i .
AMaroHab MocTa Qﬁw : Rez
BKJIOUEH  TaJjibBaHO-
METP C UYYBCTBHTEJb- 5 Bag Rso Rss
HOCTbIO 520 mxa wu Puc. 2

BHYTPEHHUM  CONpO-

tuBaeHHeM 680 om. [as H3roTOBJIEHHA TraJbBaHOMETpa
B3AT OOBIYHBIA BOJbLTMETp NOCTOSIHHOrOo TokKa Ha 30 s,
paMKa KoToporo mnepeMoTaHa u cofepxuT 400 Bur-
KoB nmnposoma II3JI 0,06. Baamanc wmocra ycraHaB/Iu-
BaeTcss NepeMeHHBIM compoTHBieHAeM Rso. [Ipu c6a-
JIaHCUDOBaHHOM MOCTe€ TOK B JHaroHajJH MoOCTa OT-
cyrctByer. IIpu momaue Ha BXOL MOCTa HAMpsiXKEHUs MO-
CTOSTHHOTO TOKa, MPHKJ/JaJblBAEMOrO0 MeXAy CETKOH JIeBOro
Tpuona Jnamnel 6HIIT u 3eMsel,, BHyTpeHHee cOmpoTuBJe-
HHMe €e JIeBOH NOJIOBHHBI H3MeHsercss, OasaHC MOCTa Hapy-
1WaeTcs U B IeNH rajbBaHOMeTpa mosiBaAsieTcsi ToK. Iloa-
HOe OTKJIOHEHHEe CTPeJIKH raJibBaHOMETpa NPOHUCXOAMT NPH
flogaye Ha BXOJ HanpsaxeHuss 3 8. 3a cueT COMNPOTHUBJE-
HUI R4gR50Rs51, BKIIOYEHHBIX B KaTOAbl 0GOMX TPHOLOB J1aM-
net 6HIIT, nocsennsis oxBaueHa rayGOKOH OTpHIaTeJNbHOM
o6paTHOH CB$3bl0, UTO MO3BOJISET MOJNYYHTb JHHEHHOe OT-
KJIOHEHHEe CTpEeJIKH rajbBaHOMETpa, a moJjyuyalolieecs: 6oJib-
loe OTpHIlaTe/IbHOE Hampsi)KeHHe Ha ceTkax OOOHUX TpPHO-
OB  KOMIEHCHPYETCH TMOJIOXKHTEJIbHBIM  HaNpskKeHHEM,
CHUMAaeMBIM ¢ JeuTenst RygR41Rss3.

YipoueHHasi cxeMa TaKOro BOJbTMETpPa NpHBENEHa Ha
puc. 2. HanpsixeHnue nocrosiHHoro toka 6oJiee 3 8 nonaer-
cA Ha JAejuTeab RspRsg, C KOTOPOrO0 CHHMAETCs Hampske-
HHe 3 8 mpH nojaue Ha Hero Hampsikenwwin 12, 30, 120,
300, 600, 1200, 3000 8. KoMmmyTanus npu6Gopa obecneun-
BaeT U3MepeHHe OTPHLATeJNbHBIX HamnpsiKeHHii Ge3 nepeme-
HBl 1ynoB. s 3Toro gocTaTouHO Nepekatouatenem [1 us-
MeHUTb mnoJsipHocTb. Bo u3bexanune paccorsacoBaHMs
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IIKaJ HYXXHO TLIATeJbHO MoA6HPaTh COMPOTHBJIEHHS HENH-
Tensi Ryp—R3e. ConportusieHuem Rsy CTpesKy ra’ibBaHo-
MeTpPa MOXHO YCTaHOBHUTbL Ha CepeluHe [UKaJsl H TOrAa
MNpeNOCTaB/AsAETC BO3MOMKHOCTh H3MEPSATH MaJble MO10XKHU-
TeJbHble W OTpHliaTelbHble HanpsxXenus (mo 1,5 8) Ges
nepeMeHbl NoJsipHOCTH. 'palyHpoBKa 1Kasibl M3MepeHHt
Hanpsi)KeHWsl [OCTOSIHHOTO TOKAa NMPOM3BOAMTCH Ha IMOALHA-
nasone 0—3 g. Isis sToro Ha BXOX MOCTa momaercs 3 8
H CONpDOTUBJieHHEM R,; yCTaHaBJIMBAIOT CTpPEJKy TrajbBa-
HOMeTpa B KpaiiHeM NpaBOM INOJIOXXEHHH, NpeIBapUTeNbHO
ycTaHOBUB ee Ha «0» conmpoTUBJEHHEM Rso.

YnpouieHHas cxeMa BOJBTMETPAa HHM3KOH 4acCTOThI MpH-
BefleHa Ha puc. 3. ViaMepsieMoe HanpsikeHHe NepeMeHHOTo
TOKa HM3KOH YyaCTOThl uYepe3 KoHAaeHcaTop Cs eMKOCTbIO
0,01 mk¢ nomaercs Ha aHOL OJHOrO M3 AHOAOB JaMIIbI
6X2[1. BuimpsiMiieHHOe HanpsxeHHe MNepeMeHHOr0 TOKa
NOCTynaeT Ha HAeJNUTeNb R3R3g. C NOMOUIbIO COMPOTHBJE-
HUH Rag ¥ Ry TNPOHU3BOOUTCS KOMNEHCALH HayaJbHOTO
TOKa AuoXa. Pyuky mHoTeHUHOMETPa Ry HYXKHO BLIBECTH
Ha JIMIEBYIO MaHeNb, TaK KaK co crapeHueM Jjamnsl 6X2I1
U B BUAY pa3fpoca UX MapaMeTpPoB B cjyyae 3aMeHbl Ha-
YaJbHBIH TOK HYXHO KOMNEHCHPOBATh.

KoMneHncupoBaTh HayaJbHBIA TOK AHONA MPUXOLHUTCSH
Jaxe NMPU TOH Ke JaMIile MOCJi€ MPOJOKUTENbHOTO Mepe-
priBa MeXny NPOM3BOAMMBIMH H3MepeHusiMH. 'pamyupoBKa
mKaJjbl [AJs HanpsKeHUs MepPeMeHHOro TOKa CBOOUTCH K
Kaau6poBKe conpoTHBleHHs Rys. IlpousBenss koMneHca-
IMI0 TOKAa AMOAa, HAa BXOJ MOAAIOT HanpsiKenue 3 8. C mo-
MOLUbIO CONMPOTHBJIEHHSA R4 CTPEJKy rajbBaHOMeTpa ycTa-
HaBJMBAIOT B NpaBoe KpaiiHee mosoxenue. llIkann manps-
JKEHHH NepeMeHHOTO0 M NOCTOSIHHOT'O TOKa COBIAJAlOT Hpak-
THYECKH MO cBOell JiMHeiHOCTH. JIIs M3MepeHUs MaJblx Ha-

P MpsixKeHHH HU3KOH yacTo-

THT— THl 10 20 K2y B npu6Gop BBe-
JeH KacKajJ yCHJHTe/s Ie-
peMEeHHOro ToKa Ha JaMIe
6H2I1. Ycunennoe wnanps-
JKeHHe MepeMeHHOro TO-
Ka BBINPSIMJSETCS AMOAOM
6X2IT 1 nocrynaer ua ne-
JuTenb RsaRse. Bech kac-
KaJ OXBau€H OTpHUATENb-
Puc. 3 HOK o6paTHOH CBA3bl0 3a

Aenumend
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cueT OTCYTCTBHs O/10KMpO-

BOYHBHIX KOHJEHCAaTOPOB B xUs,

Hensx KaTtonoB, YTO MOBHI-

umaer CTaGHAbLHOCTD KO3(-

¢dunmenTa ycHJIEHHS. <
Jna u3MepeHuss Hanps- T

JKEHHsI BBICOKOH UacTOThI

CJYXKHT BBIHOCHOH BHINpS-

MHTENb—MPOOHUK (puc.4). Puc. 4

B kauecTBe BHIIPSMHTENA

ucmonb3oBad guox JIE. BoiocHoOM npo6HHK no3BO-
JisleT 3aMepATh HANpSKEHUs  BBICOKOH 4acTOThl Ha mep-
BBIX UYeThIPeX [uana3oHax BOJbTMETPa  MOCTOSHHOTO
toka: 0—3, 0—12, 0—30, 0—120 8. Illkana JipHeliHa H
COBMAfaeT CO WIKAJOH HaMpsKeHUss MNOCTOSTHHOrO TOKa.
ITpo6GHuk coenunsiercss ¢ BoJbTMeTpoM KaGenem PK-3 aan-
Hoit 1,3 m.

H3mepenue conpoTuB/IeHU CBOAMTCS K M3MEPEHHIO Ha-
NpsiKeHUH BOJBTMETPOM [OCTOSIHHOTO TOKa, NpHYeM H3Me-
psieTcsi Ta €ro yactb, KOoTopas MafaeT Ha CONMPOTHBJIEHHH
R, (puc.5). B 3aBUCHMOCTH OT BeJMYHHbI CONPOTHBJIEHHS
OHO MOJKJ/IOUAaeTcsl MOCAef0BATEeNbHO K OAHOMY H3 3TaJOH-
HBIX R13—R)9 u o6pasyer penuTenb HampsikeHus. Ecau
R, He BKJIOUEHO, TO MPH PAa3OMKHYTHIX LLyNax BOJLTMETP
3aMepsieT HanpsKeHHe MCTOYHMKAa MNHTaHUSA M CTpeJkKa
rajlbBaHOMeTpa MokKa3biBaeT OeCKOHeYyHoCTb. Pyuky ympas-
JieHusi R4s HYyXKHO BBIBOAMTH HA JMIEBYIO NMaHenb, TaK Kak
OpH mepexofe Ha [Pyrue AHANAa30HB H3MEpEeHHS COMpoO-
THBJIeHHH NpHOGOpP MPHXOAHTCS MOACTPAHBATh.

I'panyupoBka wKans «OMBI» MPOH3BOAHTCA Ha AMama-
30He QX 10 ¢ moMOLUbI0O 3TAJOHHBLIX COMPOTHBJAEHHA C IO-
nyckom B 5%. Ilepen rpaayHpoBKoii, KaK M nepen u3mepe-
HHEM CONPOTHBJIEHUH, CTpPeJKa rajbBaHOMETpa CONPOTHB-
JeHueM Rso ycraHaBiu-
BaeTcs Ha «0» npu 3amk-
HYTBIX Iynax M Ha
«6ECKOHEYHOCTb» —- MpPH
pasomkHyThiX. I[Toakaio-
YEHHEM 3TaJIOHHBIX CO-
NPOTHBJIEHHH Ha MecTo
R, rpanyupyercs wxa-
aa.  Ytobel mpenens Puc. 5
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KaxXaol mwkaas Obiau
21 L

& f i,,g[/ corsiacoBaHhul MPH BKJIO-
<Y o YeHHBIX ITaJOHHBIX CO-
}!] TIPOTHBJIEHHSIX, HA MECTe

l R , non6Gupaior compo-

TUBJEHHSI Rij3—Rig ANA
IPYTHX mpenejoB, TpPH-
Puc. 6 BA3bLIBAS noKasaHust
raibBaHoMeTpa K TpeM
TOYKaM IUKajel — B Hauajse, cepegdHe M KoHue. Ta-
KiM 06pa3oM NpHBS3bIBAIOTCS IWIKaJbl OCTaJbHBIX 1Ha-
masoHoB Ko BTopoMy. ‘Mcrounukom nuTauus Gepercs 6Oa-
Tapes M3 CyXHX 3JE€MEHTOB Ha 3 8 BO BpPeMsl TpaayHPOBKH,
a mocJie AJig HH3KOBOJBLTHOTO BBIIPSIMHTeJs Ha [IHOAax
A7) noaGupaercst HanpsiXKeHHe MepeMeHHOro ToKa TaKo#
BEJHYHHbI, NPH KOTOPOH MOKa3aHHs raibBaHOMETpa OCTa-
JAuCh Gbl TEMH XK€, YTO W NP MOAKJIOYEHHBIX 3TaJIOHHBIX
conpoTtuBieHusix. [lomo6Hass 3aMeHa HCTOYHMKa MHTaHHUSA
COBEPIIEHHO He OTPAXKAeTcsh Ha NPaBHJBHOCTH MOKa3aHHH
oMmerpa. Bmecto muomoB [7)K MOKHO CTaBHTb ApYTHE,
TONLKO ¢ Go/pIUMM  BhimpsimyieHHbiM TokoM (HT-LI21 u
ap.).

W3Mepenne eMKoCcTeli KOHIEHCATOPOB CBOAMTCH K H3Me-
peHuto HanpsixkeHHs. Ha puc. 6 npuseneHa cxema usaMepe-
Hust emkocteit or 1 g0 10000 ng. Ilepemennoe Hanpske-
Hue 6,3 8 uepes comporusjaeHHe Ry H KoHmencatop C .
mocTymaer Ha BXOJA BOJbTMETpa mepeMeHHOro Toka. EM-
KOCTHOE COMpPOTHBJIEHHE KOHAeHcaTopa oGpaTHO mpornop-
IIHOHAJIbHO ero €MKOCTH NpPH MOCTOSIHHOH uyactore (50 ey).
[ToatoMy ueM GoJiblile eMKOCTb, TeM O6OJIbllie MOCTYNHUT Ha-
NPsXKEeHHS Ha BXOA BOJBTMETPa M CTPeNKa rajbBaHOMETpa
OTKJIOHHTCSl Ha GoJibiuuil yros. [asi emKocTeii H HHAYKTHB-
HOCTeji BbIflesleHa OTHesnbHas LiKaJja, Kotopas pa3buta Ha
TpH moAwkaJsbl. Kaxkxas mopuikana COOTBETCTBYeT oOMpe-
HesleHHOMY  JHama3oHy
emkocTteii—1—10 000 ndg,

1l R
Lglign Bz 001—2 mxd, 16—
iSgn 5 Jenumens, 30 mkg.
¥ e /7 G-
To, G [Tostomy oTcuyer Be-
3 JIMYHHBI U3MEpsieMOit eM-
H v KOCTH NPOU3BOAUTCS MPSi-

MBIM OTCYETOM IO LUKa-
Puc. 7 ge. Ha puc. 7 npuse-



JleHa cXeMa M3MepeHHsl €MKOCTeil Mo JBYyM ApYrHM JHa-
nasonam — 0,01—2 u 1,6—30 mrx¢p. Kak BHAHO H3 CXEMHI,
conporuBieHHe Ry u C, 00pasyloT nenuTenb Hampsxe-
uus. [Tagenne nanpsokenus Ha C, MOMAaeTCAs HA BXOX MHJ-
JIMBOJITMETPA HH3KOH YacTOTHI.

HMunykTuBHOE cONpOTHB/IEHHe Ha yactoTe 50 24 Haxo-
RUTCS B OPSMON NpPOMOPUHOHANbHOH 3aBHCHMOCTH OT HH-
NyKTHuBYocTH. ITo3TOMy ompenenuTb HHAYKTHBHOCTb MOX-
HO, MCXOJsl M3 BEJHYHHBI €MKOCTHOTO COMPOTUBJIEHHS.

Ecin R, = -C—?’i—(;%, R, =314.°L, 10 1pH HeH3MEHHOMH
yacrote 50 ey, R, = RL H NPH KaKoi-TO OmnpeneseHHOH Be-

3200
auyyHe L = 3T Cp o

Bkiioyas KaTylIKy WHAYKTHBHOCTH Ha Mecto C,, MOX-
HO OMpeJeNHTb KaKylo-TO BeJHYHHY eMKocTH. [loroM uH-
NYKTHBHOCTb TOACYMTHIBAETCS MO MPHBEJEHHOH BhIlle (Hop-
MyJI€.

M3MepeHne cHJIBI MOCTOSIHHOTO TOKAa TaKXKe CBOAMTCH K
H3MEepEeHHIO HaMpsKeHuss BOJbTMeTpoM. [lpomyckas ToK
yepe3 COMPOTHUBJEHHS WYHTAa Ro3Rzs, MONYyYaioT PasHOCTh
NOTEHLHAJOB, KOTOpasi paBHa 3 8, Yero [OCTAaTOYHO IJs
MOJIHOIO OTKJIOHEHHSI CTPeJKH TrajbBaHOMeTpa Ha BCIO
wkany. CxeMa H3MepeHMs YNpOIUEHHO TMpejcTaBieHa Ha
puc. 8.

Ha norpemiHocTb, BHOCHMYIO COMPOTHBJIEHUSMH WIYHTA,
BBOJSITCSA MONPaBOYHbIE KO-
s duIHeHTE a5 KaXIo-
To TIpepmensa UM3MepeHHs.
Hns  ymo6ctBa  orcuera

Mo wKaje MONMpaBOYHbIE t3e

KO3 PHLHEHTBl HYXKHO BBe-

CTH B BeJHYHHY Tpenena g

H3Mepenusi toka. Hanpu-

Mep: Tmpeles  H3MepeHHs Ry

0—0,3 ma; BBemss mompa-

BOYHBI KO3 dHuuUMEHT, MO- R26
| ?
ﬁZJ
v

+

ayuum 0—1,04 ma. Llena
ONHOTO MeJIEHHS MO LUKaJe
HanpsiKeHHUSI OCTOSHHOTO
TOKa B JaHHOM CJyyae paB-
Ha 0,0104 ma. Takoit Me-

Puc. 8
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TOX HM3MePEeHHS CHJIbl MOCTOSTHHOTO TOKa IMO03BoJsieT, obe-
30MaCUB paMKy ra/JlbBaHoMeTpa Ha cay4ail owu6ku, a
B UeJIOM H npuGop, onpenesnsaTb (paKTHYECKYIO CHJY TOKa.
TouHOCTL HM3MepeHHsT 3aBHCHUT OT TOYHOCTH  3TaNOHHOrO
npu6opa, KOTOPHIM OMpEeNesIOTCa NMOMpaBouHble Koaddu-
nueHTH. [Ipenenb U3MepeHUsI C BBENEHHBLIMM [ONPaBOYHLI-
MH Ko3(ppuuveHtamu cocraBiasior: [—0—1,04 ma; 11—0—
3,2 ma; I111—0—17 ma; 1IV—0—70 ma; V—0—240 wma;
VI—0—1 160 #a.

Ilpubop cmoHTHpOBaH B siHKe pa3mepom 4003240X
X130 mm Ha TEKCTONMTOBOMK
naHeny TonauHoi 5 mm. Ha
HaHe/qM pacrno/iaraloTcs MHK-
poaMmmepMerp, HHAHKATOp
BKJIIOUEHHS, BHIKJIIOUaTeJb ce-
TH, PYYKH yNpaBJeHHs mepe-
kmouarenei [1,, [Ty, I1,, pyu-
KH YIpaBJeHHS] NepeMeHHBIX
conpoTuB/eHuit Ry, Rss, Rso,
KOMMYTallHOHHbIE BXOJHbIE
rHesfa. BHemrHuit BuHIg mnpu-
6opa npuBeneH Ha puc. 9.
BrinpsiMuTe b  2HOZHOTO
MUTaHUS BHINOJHEH 1O ABYX-
NoJNynepHOJHON  CcxeMe  Ha

! ”f‘ WMWJ}"W!H /
i ” aamne 6L15C. Cepreunuk ans
CHJIOBOTO  TpaHchopmaTopa
Puc. 9 B ONMHCHIBAEMOM CJlyuyae B3SIT

OT mnpHeMHuKa «Pexopn-53».

OG6MoTKH TpaHCpOpMaTOpa Cco-
nepxat: /—500 sutkoB mposoma IIJI 0,2, IT1— 114X
X2 T13J1 0,16, 111 — 33 BuTKa c BEIBOAOM OT 13-ro BHTKa
npoeoxa I13J1 0,8, IV — 33 Butka nposoxa 0,55.

Hpoccens deppopesoHaHCHOro cTabunu3aropa Hamps-
JKEeHHsl BHIMOJNIHEH Ha cepAeuHuke u3 naactun 1-40, Toa-
wHHa Habopa 4 cm. O6MoTKa comepxut 800 BUTKOB C BHI-
BogoM oT 650-ro BuTKa mposopga IIDJIIIO 0,55. Kounen-
cg:rop Cio GyMaxHblli Ha 4 MK c paGounM HampsIKeHHeM
600 s.

Hpoccenem ¢GHALTPA BHIIPSIMHUTENS] CJAYXKHT ApPOCCEb.
HH3KOH 4acTOThl OT npueMHuka TM-8.
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Yroa pactBopa wkann npubopa 95°. [auHa cTpenkH
MHJIJIHaMIlepMeTpa OT LeHTpa BpauleHUss 95 mm. Llena oa-
HOro JejeHHS TPeXBOJNLTOBOH IIKaJbl [OCTOSTHHOTO TOKa
pasua 0,03 s.



COLEP)XAHHE

M. Banawos. Kapmanuble nepefjaTiuKH ¢ aBTOMOAYJALHER

B. )Kapenos, C. ®Papnees. IlpocToil y/ibTpa3ByKOBOM reneparop
B. Beawit, M. Tpeiirep. IIpu6Gop 01 nMpoBepKH TPOCOB . . .

H. MuxeeB. DJeKTPOHHAsi HUMMYJbCHasi yCTaHOBKa A/ Hamar-
HUYMBAaHUS M Pa3MarHHYMBAHUSI TOCTOSTHHBIX MAarHHUTOB

B. Mopo3sos. Ilpu6Gop a5 u3MepeHHss HM3KOYaCTOTHBIX napame'r-
POB TPaH3UCTOPOB . . . & o .« o o . . .o

10. democoB. PoTO3/eKTPUYECKHIl NaTYMK Ha TPaH3UCTOpax .

B. Powun, ®. Jlaitne. ®o0T05/€KTPOHHOE peJie IJs yNpaBJeHHS
OCBELIEHHEM . . . . « « « o o« o o « o o o »

K. llUpamkoB. TeH3oMeTpuueckuil ycHauTeIb . . . . .

B. Jlanuit. [TpuGopst ansa u3MepeHHs YpPoBHA . . . . . .

I'. Bonpapes. IlporpaMMHOe ynpaBJsiollee YCTPOACTBO Ha TpaH-
BHCTOPAX  + = & « « « o « o 4 e e e e e

0. Buamaunos, B. MuxeabkeBnu. [[ByxxkaHa/bHble H YeTHIPEXKa-
HalbHble KOMMYTAaTOpbl Ha TpPaH3UCTOPAX . . . . .

A. HBaHOB. YHHBepca/bHBII H3MEpHTeNbHBII mnpu6op . . . .

Crp.
3

12
18

24

28
40

47
51

58

70
77



B U3NATEJIbCTBE JOCAA® BbIAAYT B 1963 roAy KHHUIK:

1. KepeGuos H. Il. daekTpoTexHuka Jjs pajau-
cros. 10 a1, 30 k.

2. Bonbmos B. M. KHura HauuHaomero paauo-
aobuteasn. 8,0 a., 24 k.

3. Aecabuuk A. . Jlyumue KoHcrpykummn 17-if pa-
avosbictaBku. 10,0 1., 30 k.

4. Pymsasuyges M. M. JlioGureabckue KapMaHHbiE
npueMHuku. 5,0 a., 15 k.

5. Konnextus aBTopoB. B momoumb paauosioou-
Tedqio. Beinycku 17, 18, 19 u 20, mo 4 n., 12 k.

6. Maspoauanu B. I'. Paauonio6ureqn HapoaHoOMy
xo3siicrey. 10,0 1., 30 k.

7. JlomanoBuu B. A. IMocoGue pjg nNOAroTOBKH
MacCTepoB MO PpeMOHTY paauHonpueMHnkos. 15,0 n., 60 K.

8 Bynumonuu C. I TexHuka Ja00HTENbCKOH O-
HOMOJOCHOI paguocea3u. 8,0 ia., 24 K.

Ilpuobperaiite u 3aka3blBaliTe KHU2u 8 MA2Q3UHAX

KHuz2oropea, norpe6rcoonepaquu u mazasunax «Boewnasn
KHuz2a».



LleHa 14 kon.

MSOATE/IbCTBO NJOCAAD
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