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HeXOAHaH HH~OpMaUUH HA , npeAHa3HaqeHH!lH AUR BBOAa B aaann3aTop 
Ill . 

rapMOHHK u npe)leTaannroman eoool! Maeena meeTupa3pMlibiX AeenTuqHbiX 

queen, nepeaoAuTen a aaannsaTope ns AeenTuqaoro KOAa a ABonqHbiil no nporpaM-

- "' /2/ D. . . 
Me, onueaaHoil a pauoTe , nn peannsaunu sanporpaMMllpoaaauoro a anann-

saTope anropnTMa nepeBOAa 10 .. 2 KOA aeooxoJ]HMO npeAaapnTenbHO nonyqnTh 

naouqHo-necnTuqahll! KOA nepeaoAnMoro quena. 3Toil uenn-u cnymuT paspaooTaH

Hoe yeTpofieTBO BBOAa, ~YHKUHOHanbHaH eXeMa KOTOpOrO UOKa3aHa Ha pne,}, 

lllu~paTop aneKTpOMeXaHl!lleeKoro Tuna (pue.2) npeAHasaaqea Ann npeoopa

soaaaun AeenTnqaoro KOAa BBOAHMoro quena, aaopaaaoro·Ha KnaauaType, a ABO

uqao-AeenTuqabil! KOA, eymeeTayromul! B BRAe noTeaunanbHbiX euraanoa aa Bbi

XOAaX mu~paTopa. Tax KaK nexoAHan HH~opMauun, BBOAHMa·n B aaannsaTop, 

npeAeTaanneT eoool! Maeeua meeTupaapMHhiX nonomuTenbHbiX AeenTuqHbiX queen, 

TO ua aToro eneAyeT, qTo 1\naauaTypa mn~paTopa Aonmaa HMeTb weeTb un~poBbiX 

mmeeK e un~paMn: 0,1,2,3,4,5,6,7,8,9 a KalliAOil nuael!Ke: KamAan Knaauwa Mexa

auqecKu eanaaHa C onpeAeneHHOl! KOHT8KTHOil rpynnol! W!!~paTopa TaKHM o6pa30M, 

~TO npu aamaTnll KaKol!-nuoo Knaauwn a KaRol!-To nuael!Ke KnaauaTYPhi aa qeTbi

pexpaapnAHOM aneRTpuqeeKOM BbiXOAe 3TOH nuael!K!! UOHBHTeH eoqeTaHue UOT9H

UHanOB1 eoOTBeTeTBYIO!Ilee ABOI!qHoMy KOAY UH~pbl, yKa3aHHOl! Ha HalliaT,OH Knaau

We, noene JiaOOpa Ha KnaBl!8Type BBOAHMOro weeTupa3pMHOro AeenTnqaoro qne

na HeOOXOAHMO HalliaTb KHOUKY 'BBOA',· KOTOpan UOAaeT UHT8Hl!e (-lOa) Ha KOH

TaKTHble. rpynnbi mn~paTopa. 3To eAenaao Ann Toro, qToohi Morna ObiTb nenpas

neaa own6Ka a aaoope quena Ha KnaauaType, aaM~qeaaan AO aamaTl!H KHOUKll 

'BBOA'~ 
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npa cqeTe no yqacTKY nporpaMMbl aaannaaTopa, ocymecTnnmomeMy nepe-
/2/ . 

BOA 10 .. 2 KOA 1 nOC119AOBSTCilbHO Tpe6y!OTCSI ABOII'l:HbiC T9Tp8Abl nalf>p nepe-

BOAIIMOI'O A9CllTII'i?OI'O 'l:HCila, Ha'l:HHllll CO CTapweli Un!flpbl. llnll ocyweCTBI19HHll 

nocneAonaTellbaon Bb16opKn TeTpaA c wn¢paTopa aa BbiXOAe ero nocTanneHbi cxe-

. Mbi connaneaaSI 11
1 

+ 11
6 

(pac. 3), ynpannSieM~:>Ie Aewn!f>paTopoM aApeca ( lllllA 

aaannaaiopa, T.e. KalKAotl imaeilKe wn¢paTopa npacnoea cnon aApec a TeTpana 

C'l:HTblnaeTCSI c sToli nnaeliKa TOilbKO Torna, Korna n npouecce C'leTa no nporpaM

Me aa perncTpe anpeca (P A) aaannaaT;pa ycTaHannnnaeTCSI ee aApec. 24 BbiXO

Aa cxeM connaAennSI 11
1
+ 116 o61>eAnnen~:>I n c6opKu 11 n11

1 
-t 11 n11

4
, narpylKeaa~:>Ie , 

ycnnaTellSIMlt Yc
1 

+- Yc
4 

(pac.4). Cnrnan~:>I c ycumiTeneil Yc
1 

-t Yc
4 

nocTynaroT 

!fa BXOAbi 'l:9TbipeX MllllAWI!X pa3pS!Jl0B perucTpa 'l:HCila (pq) 1 OTKYAa KOA TeTpa.:.. 

Jlbi C'l:ltTbiBaeTcst n apn¢MeTn'l:ecKoe ycTpolicTno ( AY) aaanaaaTopa. Bnany ioro, 

'iTO nporpaMMHbili nepeBOJl OAHOI'O 'l:HCJla ll"! 10 .. 2 KOJl 3aHI!M£l9T npeMSI nopSI.QKa 

necSITbiX nonen ceKyHJlbi, npaKTnqecKn cpaay ll{e nocne Hall{aTnst KHomm wBnoA' 

MOlKHO Hall{liMaTb KHOnKy 'C6pocw, KOTOpall MCXaHII'l:CCKll c6paCbiBS9T Ha6paHH09 

Hll I'll£lBHaType 'lliCilO II B03npawaeT KHOnKy 'BBOJl' B llCXOAHOe nOJI0)1(9HHC 1 noc

Jle qero MO)I(HO aa6npaTb aa KnannaType cneAyromee qncno. 

PeayllbTaTbi rapMoanqecKoro aaannaa: nn6o cpeAaee none H0 , ;m6o 

aMnlli!TYJla I! !jlaaa k -oft rapMOHI!KI! - H m k , cp 0 k nepeBOASITC.II nporpaMMHbiM 

M9TOAOM lt3 2 .. 10 KOJl I! Bb!BOAS!TCSI Ha ne'l:aTb no np!!Hitllny 'unlf>pa aa Ul!!flpoilw. 

11cnollbaonaaa~:>Iil n aaanaaaTope anropnTM nepenoAa 2 .. 10 KOA omicaH n pa-

6 /2/ y " .. .1- • OTe • CTpOI!CTBO BblBOAa, 'I'YilKU!tOHa"JlbHast CX9Ma KOToporo noKa3aHa Ha 

pnc.5, npuHnlylaSI na A.Y .aaannaaTopa ABOlt'illbie TeTpaAbi oqepennoro necstTlt'l:Ho

ro paapnna nepenoAnMoro qncna, JlOilli{HO Aewn¢pnponaTb ux n COOTBeTcTnyromue 

ACCSITI!'illbie uu¢pbi u ne'l:aTaTb sTu un!f>p~:>I na 6yMall{aoil ne!lTe. "'eT~:>IpexpaapM

H~>Ili per.ucTp n~ cTaTIICTI!'l:eCKltX Tpurrepax P 
1 

(pnc.6) cnynm; Allst xpanennst 

ABOlt'l:HOll: TCTpaAbi, nepeAaHHOll lt3 A.Y. C perncTpOM P 
1 

CBSI3aH AeWH!f>paTOp 

- lllll
1 

( pnc. 7) JlllOAHOI'O TUna, A9WH!flpy!OIIIHA KOA ABOlt'tHOtl TCTpOAbl B A9CSI

Tlt'tHblll: SKBllBllllCHT, On HM99T 4 noTenunallbHbiX BXOJla If Jl9CS!Tb nOTCHUllallbHblX 

BbiXOAOB, COOTB9TCTBY!OIIIIIX U11¢paM: 0,1,2,3,4,5,6,7,8,9. BXOAbl Jl9Wulf>paTopa 

- lllil
1 

ynpannst!OT CX9MaMII COBnaA9HHS! 11
0 

.;. 11
9

, Ha KOTOpble npi!XOA!IT 06IIIH!l: 

HMnyllbC paapeWCHIIll ne'l:aTII. 3TOT llMUYilbC npOXOJlllT qepea TY H3 CXeM 

11
0 

.;. 11
9 

, aa nxone KOTopoll: ecTb paspewaromull: noTeaunan c n~:>Ixona newn¢paTopa 

llil\· Kali{Aast 113 cxeM 11
0 

+ H
9 

aarpyll{eaa aa cnoll MOIIIHI>Iif ycnnnTellb (pnc.S), 
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HMnyllbC KOTOpol"'0 1IIpiiXOAll Ha COOTaeTCTayiOUUili COIIeHOIIA sneKTpoynpaanneMOll 

rre'laTaiOIIleli MBIIlliHKH 8YM - 46lln, rreqaTaeT COO.TDeTCTayromyiO Ul!ljlpy Hll 6yMa:IK

IIOli neHTe. n·ocne Toro. KaK 6yAYT oTrre'laTaHbi ace meCTb nepenep;euubrx un¢p, 

a nporpaMMe ab!IIOIIHlleTCSl KOMllHAll 'ne'IOTb', no STOli KOMBHAe Cpa6aTbiDaeT 

MOIIlHbili ycnnnTellb, nop;aromnli cnruan Ita conenonA "BoanpaT KapeTKn" a MamHu

Ke 3Y M - 46lln. KapeTKa 38 apeMn '" 1 CeK aosapamaeTCll a IICXOAHOe nono-

meune 11 MamnuKa roTona rre'laTaTb cnep;yromee wecTnpaapgp;uoe p;eCnTH'IHOe 'IHC

no. Ha npeMSI cpa6aTbiaaunn coneuonp;oa rm!jlpbr n coneuonp;a 'Boaapa; KapeTKn" 

nOCTyiiJieHHe TBKTOabiX llMnynbCOD a uenll 8HBJIH3llTOpa npeKpamaeTCll C nOMOIIlblO 

op;uoan6paTopon nays: 

(pnc.9). 

OA I ua r' 
3 

100 MCeK II OA 
2 

Ha r ~ .. 1,5 ceK 

BIIOK IlllTllHilll BH8111138TOpa rapMOHIIK aKIIIO'IBeT 13 ce6n 27 IICTO'IHHKOa nOCTO

llHHOrO uarrpll:IKOHilSl (na .KQTOpb!X 25 CTa61lll113llpOaaHbl II 2 HeCT861111113HpODaHbr) 

ua 10 paana'IHbiX uoMnuanoa: -1,2a; -Ba; -lOa; -12,5a; -14a; -20n; -25a; 

-28a; +1,5a; +60a, CpaaunTellbliO 6onbWOe 'IHCIIO pa31Ili'IHbJ.X HOMIIH8JIOB Harrpn-' 

meunn nonannocb npu abrpope cxeMHbiX aapr!aHToa OTAel!bHbiX 6norwa auamrsaTopa, 

06118A81011lllX M8KCI!MBJ!bHOli IIpOCTOTOli ll H8):1e:IKHOCTblO a pa6oTe, 

KpoMe Taro, llCTO'IHIIKil OAilH8KOablX HOMilHBIIOa, IIIIT81011llle pa3Hbie 6nOKII 

auannsaTopa, abmonueHb! pas!(ellbuo, 'ITO cunmaeT 'll!cno c6oea, o6ycnoaneuubrX 

Meli(6JIO'IHbiMI! noMexaMn no o6mi!M uerrnM nnTaunSI, I! o6nerqaeT npouecc no6no'l

uoli uacTpoliKn auannaaTopa. 

Bee CTa6HJIH31!pOD8HHb!e HCTO'IHIIKH I!MeiOT a03MO:IKHOCTb nnaauoro pa3!(ellb

HOrO perynupoaljHI!n abiXOAHoro uanpnmemrn a npeAenax ! 20%, a TaKme cKa'IKo

o6paauoro op;uoapeMenuoro 1!3Meueunn U abrx. ncex ncTO'IHUKOB ua + 20%. Op;uoa-

peMeuuoe CK8'1Koo6paauoe naMeueune U acex cTa6nnnanpoaauubrx HCTO'I-
ab!X. 

HI!Koa ua ! 20% AOCTI!raeTcn nyTeM nop;aqn rrnTaHI!ll nR6o ua rpynny pene (+20%) 

I! TOr!(a p83Mb!K810TCll KOHT8KTb! k 2 I! 30Mb!KlllOTCll KOHTllKTbl k 3 , II3MeHllll 

Kos!jJ!jJnul!eHT p;eneunn a p;eni!Tennx YnT (cM.pnc.10,11,12 .... ), nn6o ua rpynny pe-

ne (-20%) I! TOrAa 3BMb!KBIOTCll KOHTllKTbl k I U pa3Mb!KBIOTCll. KOHTllKTbl k 4 

nepeqeub ncTo'IHHKOa uarrpll:IKeHI!ll ?noKa nnTaunn auannaaTopa npnaep;eu e 

Ta6nnue 1. 
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Bonny Toro, 'ITO Tpe6onaHIIn, npenbsmnSieMhie K l!CTO'lHHKBM aanpruKeHIHI, 

nHT810lllHM pa3.1IH'lHble 6JIOKH 8H8.1IH38TOpa, 13 OTHOllJeHHll CYMMllpHOll HeCT86l!nb

HOCTll Bb!XOAHOI'O HanpruKeHI!SI (:!: 0,1 a) 1 aMnJIHTY!lbl nynbCllUllll H8 abiXO!le Harpy

l!WHHOI'O l!CTO'lHI!K8 ( 10 - 50 Ma } H !lll8n830Hll perynllpOB8Hilli abiXO!lHOI'O. HanpSI

liWHllli (:!: 20%), npi!MepHO OIUIH8KOabi 1 AJISI acex CT86!IJI1!3Hp0138HHbiX IICTO'lHIIICOa 

aanpmKeHHSI. 6bma 133SITa aa ocnoay cxeMa nocnenoaaTenhHoro CTa6nnn3aTopa 

nanpSIJKeHHSI - co cxeMoil cpaaneHnli, ahmonaeaaoil na onnoKacKannoM YITT, Kon

neKTopnoe ll!ITOH!Ie KOTOpOI'O 6epeTCll C llblXO!l8 O!lHOCK8CK8!lHOI'O nonynpOBO!lHII-

KOaOI'O napaMeTpH'leCKOI'O C'N16HJIH38TOpa (I1I1C) H8 CT86HJIHTpOHe C OllOpHbiM 

aanpS!lKenueM, nonaaaeMblM a 3MllTTep YITT. (B neKoTOpbiX IICTO'lHIIKax nnn o6ec

neqennSI Tpe6yeMOI'O !l118n830H8 pery.rmpoa8HHSI BbiXO!lHOI'O H8llpS!lKeH!Ili ll03HIIK.1I8 

Heo6xoaHMOCTb a noaa'le u a 6aay YITT). 
on. 

3alllHT8 OT KOpOTKOI'O 30MblK8Hllli H8 abiXOae CT8611.1IIl311p0B8HHblX IICTO'lHHKOa 

/3/ 
H8npglKeHIIll ablll0.1IH9H8 cneayiOlllllM 06p830M, l1aneCTI!O 1 'ITO npeMSI1 a Te'leHHe 

KOTOpOI'O nepexoa Tp8H3llCTOp8 MOll<eT noanepi'OTbC Sl a03!lellCTBI!IO MOlllHOCTII p, 

COXp8HiiB CnOC06HOCTb aOCCTOHOaHTb CaOI! XapaKTepHCTHKI! npll CHSITHII 3TOll 

MOlllHOCTH C nepexoaa, MOli{HO HllllTII no cpOpMyne: 

tu ~ 
10 

4 
• S 

2 
• A 

p2 (2) 

rae: P- MOlllHOCTh, npunoJKeanan K nepexoay [ aT 

2 
S- nnomaah KonneKTopaoro nepexoaa /eM /; 

A- KOHCTOHT8 1 30aiiCS!lll8S! OT M8Tepuana, II3 KOTOpOI'O ablllOJIHeH n/n TpllOU, 

/3/ 
B pa6oTe npnaeneHbi KOJIH'leCTaeHHhie 3aaHCHMOCTH apeMen cropanHSI 

nnaaKHX npeaoxp8HHTenefi, ablllOJIHeHHbiX 113 npoaoaHHK8 onpeaeneHHOI'O auaMeTpa 

OT OTH0lll9HIISI TOK8 H8I'py3Kll K HOMIIH8.1IbHOMY TOKY npeaoXp81lllT9.1ISI,nnSI TOI'O, 'lT0-

6bi 38lllHTa MOlllllbiX TpllO!lOa a CT86HJIH38TOp8X H8llpSilKeHHSI OT KOpOTKOI'O 38MblK8HHSI 

c noMOlllbiO nnaaKnx npenoxpannTeneil 6hma naaeJKnoil, neo6xoaHMO abmonHliTb cnenyro-

mee COOTHOlll9HH9: 

_t_u_ > 
tn 

3 - 5 • (3) 

rae - npeMSI pacnnannenHll npoaona npenoxpanuTenll. TaK KaK HOMI!Hllnh-

Hblll TOK qepe3 npeaoxpalll!TeJib 38!l8H 1 TO ablllOJIHllTb COOTHOlll9Hll9 ( 3) MOli<HO J 

Jilllllb M9HHli aeJIJI'lllHY TOK8 KOpOTKOI'O 38MbiK8HllSI ( 8 TeM C8MblM I! MOlllHOCTII1 
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BbiJlemuomeficg na KonneKTOpJioM nepeXOJle TpnoJla) c nOMOIUbiO orpaHI'I'maaiOIUI!X 

COilpOTimnennfi B 9Jli!Hl!Ubl OM, BKniOqaeMbiX nocne)lOaaTenbHO C pery!IIIPYIOIUIIMI! 

TplloJlaMn Ha axonax cTaoHnnsaTopoa HanpiDKenng. 

Jlng yny'liU91!1111 ycnoallfi TeOnOOT)la'lll OT perynllpyiOIUl!X Tpl!OJlOB a 1!9KOTO

pb!X CTaoi!nl!3aTopax HanpiDK91!1111 l!CI!Onh3YIOTCI1. naTyH~bl9 nnaCTlllt.'laT-bl9-~Jll!aTO-
. 2 

phi c cyMMapnofi nnomaJlbiO nnacTnn OJlHoro paJll!aTopa paaHoll ., 550 CM • Kpo-

Me Tore onoK nnTaHnn aHanusaTopa uenuKoM oonyaaeTCI1 noToKOM aosnyxa, cos

naaaeMbiM aeHTnnnTopaMn, "'TO, a cao10 oqepenb, eme oonee ooner'laeT Tenno-' 

aoll pelKHM perynnpy10mux TpnoJloa. B onm{e m1Tam1n anannsaTopa nMeeTcn 8 

cimoabiX TpaacljlopMaTopoa, JlaHHbie KOTOpbiX npnaeJlenbi a Taon.2. Bee nepBII'lHhie 

OOMOTKI! Tp!lHCcpOpMaTOpOB npi!C09Jllll!9l!b! K C9Tll nepeM9!!HOrO TOKa Hanp!1lK91!1!9M 

220a. llnn oonee a¢1jleKTnanoro crnalKnDaHnn nynbcaul!fi aa axonax HeKoTopbiX 

MOIUI!b!X I!CTO'll!l!KOB nanp5llK9111111 IIOCTaBneHbl JlPOCCenn ( CM.Taon.3), 

n ll T e p a T y p a 

l.B.H.AHoCoB 11 llP· AnannsaTop rapMOHl!K Mariii!THoro. nong unKnuqeciUIX ycKo
pi!Tenell. npenpi!HT 0!151!1 10-3002-1, Jly6Ha 1966r. 

2.B.H.AHOCOB, lO,H,JleHUCOB. nporpaMMa llllcpponoro aHanJI38TOpa rapMOI!IIK Mar
HllTHOrO nong, npenpll!!T Ol1.Hl1 10-3183-1, llyona 1967r. 

3.C,Jl,JlOJlliK. nonynpOBOJlHIIKODbie CTaonnnsaTOpb! IIOCTOI1HHOro HanpiDK91!1111 II TO
Ka. l1sn-ao 'CoaeTcKoe panuo', 1962r. 
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Ta15nHna 2 

r~ Se, naHHHe nepBH~HHX 06MOTOK naHHHe BTOPH~HHX 06MOTOK Tp-pOB (cM2) 

WJi 
THn H ;n;MaMeTp · HyMepa- l:J.HCJIO Tun H ;n;HaMeTp 
npoBo;n;a (MM) ~VJH 06- BVITKOB npoBo;n;a MOT OK 

'L I2,5 800 TI8B - 0,63 Wt.t9J I20 118B - I,I4 

~(!Y.l 173 Il8B - 0,68 

~ 12,5 800 TISB - 0,59 Wt, (~) 83 TI8B - 1,14 

WstsJ 83 TI8B - I,I4 

~ I2,5 800 TI8B - 0,525 lV6Lff) ISO Il8B - 0,9I 

w1C'IJ 70 Il8B - 0,63 

w8(6J 63 TI8B - 0,59 

~{12.) 22 Il8B - 0,38 

~ I2,5 800 TI8B - 0,4I Wfo (S} 83 TI8B - I,I4 
~ .. {fl.) 22 TI8B - 0,38 

~ 14,0 700 TI8B - 0,63 "fz. {1.) 84 Il8B - 1,22 
Wf} (rfJ 63 Il8B - 0,63 
"11( (ZJ 38 TI8B - 0,38 
wfS tfZ! 20 Il8B - 0238 

~ 12,5 800 Il8B - 0,545 w,, (5"} . 83 Il8B - 1,14 
.. 
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