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Goo[aHre Bbllutrt{arenefi

nGpEMeHH0r0 T0Ka BbrcoKoro

HarpnxGHllfl

n.B. Llepuuxoe

()xouuaHUe. Ha,taflo cu.3[1, Ne 9 -
L2, 2008 z.)

Hal npo6nenaoil yny.lueHilfi npo-

croil racilTer uuoil KaMepbt Macrr Ho-

ro BbrKroqarenfl B Atrnuu pa6orara

Sr,rprvra <Merponor hreH-Br,t xKepc>. 3ra

Sr,rpr',ta B 1.932 r. pa3pa6orara MacrF-

uuril BbrKroqarenb c racilTerbHoil xat'le-

por nonepeqHoro Ayrbn (prc. 1) [1],
KOTOpafl BnOCneECTBtAIA HaUra U H pO-

KOe npilMeHeHile B Macnf Hblx BblKIlo-

qarenflx. B 6arcoBoM BbtKltoL{arere c

6onbuilM o6reMoM Macra rachrerbHaF

KaMepa 2, BblnorHeHHar v3 Ll3onhpyt'o-

qero MareplAara, ycraHaBrilBaracb Ha

Hr4)r(HeM KOHLIe npOXOAHOTO h3OIflTO-

pa L. l-lpu orKlroqeHtAtA BblKlloqarenfl

TpaBepca 3 onycKanacb BHIA3, tA MelKpy

KoHTaKTaMH 4 tA 5 Bo3HilKana 3neKTpl/-

qecKafi Eyra. Macro t/ ra3bt t/3 nonocrl4

A qepe3 orBepcrile 6 ycrpeMrrl tACb B

npocrpaHCTBo 5, a 3areM L{epe3 qen il 7
B 6ax MacrflHoro BblKrtoqarerfi, co3-

AaBafl TeM CaM bl M nonepeq Hoe Ayrbe,

Koropoe Ae il o H 14 3vlpo Bar o Eyro Boe

npocrpaHCrBo. l-lpN oqepegHoM nepe-

xoEe Hanpfl)Keq)Afl qepe3 HyneBoe 3Ha-

qeHile npohcxoAilno raueHile 3reKTpl4-

qecKo il pyru.

Cnegyer orMerilTb, t{To B 1,928 r.,

T.e. za 4 roga Eo il:o6pereHHn a AH ulAtA

racilTer bHoil raMepbt nonepeL{ Hot-o Ayrbr

coBercxril rHlKeHep B.lA. WfibqeHKo

pa:pa6oran Ko H crpyKqlrt I'o Bbt KJI toL{arerfi

(prc. 2), Koropurr,r Mo)+(Ho paccMarpfi-

Barb KaK npor0Tt4n MacrflHoro BblKIl.oqa-

TeIfi C Kar,repOtt nOnepeL{HOrO nyTbfi. Ha

3Tor BbrKroqarenu 6uno BbrAaHo aBTop-

cKoe cBilAerenbcrBo CCCP Ng 30334. B

6are 1 Ha BBoAe 2 ycraHoBleHa racn-

TerbHaF KaMepa 3, cHa6xeHHafi conroM

4. il olB r4)Ku ul fr KO Hra KT 5, BXoAfl UV1v1 B

racilTenbHyto KaMepy 3, 6str BbtnorHeH

6oree AnvlHHbrM, 
LleM aropoN noABt/)K-

H ulil KoHTa w 7 . l-l pr orrl t.oL{e Huv BHaqa-

ne o6pa3oBbr Banacb 3leKrpilL{ecKafl Ayra

MelKny KoHTaKraM n 5 u 6 a racilrenuuoil

KaMepe 3. l-lol repMilqecKhM ao:4eil-

crBHeM Ayrh Macno tA ra3bt t43 conra 4

rachreruuotT KaMepbt 3 ycrpeMrfflklcb K

MeCIy ropeHt/fl BIOpOtt AVttA NteXAV KOH-

raKraMkl 7 u 8 u tacvnr 3ry Ayry.
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1 Bbrxoghn v3 po3erc--:-: -":--3-:Ta 1

lA MeHAy Ht4Mk1 o6pa3c3:33.-31: ,'\\rra.

[aareHhe B Ka[1epe io3: -3.-ccb, TaK

KaK Bbrxop AnF Macna 61.' 3a-.Jbtr noA-

Bt/N(HbtM KoHTaKTot'1 L. []0,, .ld/tuHeil-

ueM ABVl)KeHHh noABt/)Ku0ro (oHTaxra 7

3acnoHKt/ 3 zaKpbtBarLtcb, f1 Ayra pa3Ae-

I1frt1aCb Ha EBe L{aCTr, H3 K0TOpblX nepBafl

- ropena MelKAy p03eroL{ H bll'1 K0HraKToM

4 u 3acnoHKavu 3 tl flBrFnacb racFU-Iefr,

a Bropaf tactlMafl ropena MelKAy

3acnoHKavvt 3 u noABtl)KHbtM KOHTaKToM

L (prrrc . 3, 6). [ptA AanuHeilueM glvlxe-

H\AU nOEBI/XHOTO KOHTaKTa OTKpblBarCt

noflepeqHutil KaHar 5, lA Maclo t43 Ht4x{-

nefr qacrkr racilTen bHo it naMepbt ycrpeM-

tfrlocb no KaHany 5, nepeceKano r oxra-

)KAano Eyry, AeiloHl/3Npyfl npocrpaHCr-

BO, rle ropena Ayra, h ocyllecrBJIfIo ee

raueH ile. Tarre racilTer bH ble KaMepbl

nonepeqHoro Ayrbfl npilMeHF.tlwcb B Mac-

rfl H brx B brKr loqarenflx c Mar uttu o6teMoM

M ACI A.

B 1930 r. Srpt'lta <<BecrilHray3)

npegnolKmna BbtKlroqarerb (pr,tc. 4),

cHa6xeuHultZ tacnrerbuoil KaMepot,t c

Kabeldrx IP-svstent

Schse*der
s F f;leetrie
[ritr

- "*--l; ?, fl' .

n**otl'tt*' %-'/ 
-:

WT
tF*

lrifliri{j,|.rL+r

!.ffi
r<F j 

= 
:i*r

=**=-'*ffi
FrE#iffiffi

@++.+:ery+

-?;XX."*,f,

fl r*ilt
#*ffi*r

**

l4
t;

TnaH c rhrrnllaToDHble
^nstrtil ir OIIH

I

Efl EKTPOnAHOPAMA nl



ICTOPII

y3Koil rqerbrc, noMeueHHoil B 6axe c

MacroM [3]. Ha roHLlax BBOAoa I ycra-

HaBn uBarvcb racilTerbHbte KaMepu 2 c

ysroil qer bo. Taxre KaMepbl co6 vpa-

ItACb tA3 HeCKOn bKilX OTAen bH blx 3ne-

MeHToB, raxguril tA3 KoTopblx cocrorn

u3 o4noil craruuoil i tA HecKonbKilx

u3onn\uoH H brx nracril H 4. [nacril H bt

6unu coeflil HeH br Me]KAy co6or,t 6on-

TaMil tA3 tA3orlr4pytoqero MaTepwara.

facwrerbHafl KaMepa ilMera y3Kyto

npope3b 5, 3anorHeHHylo MacroM. B

npope3flx racilTerbHblx KaMep nepeMe-

qantACb nrocKile noABNltHble KoHTaK-

Tbr BbrKJuoL{arerfi . l-lpN pacxo}KAeHhH

KoHraKroB 6 w 7 u o6pa3oBa+nh MelKAy

HtAMtA AytV BOKpyr Hee BO3HHKan0

MarH ilTHOe nore, KOTOpOe n pOXOAt4rlO

no noAKoBoo6pa3HbrM crarbHbrM nra-

crNHaM racilTeruHoil KaMepbt t L{epe3

Macro B 3a3ope MexAy K0HLIaMH 3T14X

nracrilH. l-log EehcrB14eM 3T0ro norfl

nofi BJrfi/r0cb oAHocropoH Hee AaBne-

Hhe Ha ropfirqyr.o Ayry, crpeMFqeecn

nepeMecrilrb !yry B 3aKpurrsrrZ KoHeq

qenh racvreflbHofr KaMepbr. lyra npil-

BOAr4raCb B TeCHOe ConpilKOCHOBeHile

c MacroM, pa3narara ero tA o6paro-

BblBaBuJHeCfi AeilOH143tlpOBaHHble

ra3br npopbrBanhcb qepe3 crB0r Ayrr/

K orKpbrroMy KoHqy ulerh. llptt 3ToM

0 H 14 Ox/ralKfqan w LY ry, Ee il o H 1A3tAp0 B arv

AyroBoe npocrpaHCTBo tA tacurltA Eyr-y.

3ror BbrKl toL{arer b nonyq fin HafiMeHo-

BaHHe qeiloHHoro B Macre>. Iaxue

B br KJr ro q arer il 6unw ncnbrra H br n p H

HanpnlKeHVflx or 38 Io 220 xB tA npil

pa3nhL{H btx oTKItoL{aeMblx Mot4HocTflx.

KonraKTHafi cilcreMa BbrKrrxrqarelefr

pa6orana Hager{Ho. l-lpN Hanprxe Hnv

220 xB BpeMfl orKlr'oqeHVfl cocraBVno

or 2 Ao 4,5 nephoAa.

B 1935 r. Srapr,ra BecrrHray3 il3ro-

TOBnfia A ycraHOBVra Ha nOACTaHL{klflX

Mor{Horo r!lrtrpoy3na <<6orAep-!Eruu

Macrfl Hbr il aurKn oqarer b c racHTer sHofr

KaMepoli, cxaSxeHqolt \/3xoil qenbo

tA fqecnrilKparHblM pa3pbl BoM qenil

ToKa. ButKnoqaTerb 6uln BbtnonHeH Ha

Hanpfl)KeHile 287 rB w Ha roK 1000 A

c MotqHocrbro orKr roqe Hnfr 2500 M BA.

0 H h M er rp 14 6aw,a AVaM erpo M o Kon o

3 M xaxgulil tA coAeplKaH HeM Macra B

oEHoM 6are 30 roHH. fionHafl Bbtcora

BbrKJr roqarerfl cocraBrflla 8,8 rq.

Hel,teqKafi Qrrrprua <CrMeHC-

UlyxKepr) a 19 29 r. npepolxt4la Hosulil

BbrKlroL{arerb (r. Ha3. 3KCnaHCkloHHstfr

tAritA pacLr tApnrenbH br ilt). V1:o6perareneM

3Toro BbrKrroqarerfl 6ttn ilHlKeHep 0.

Keccerbpr4Hr. 0co6eHHo sSSeKrilBnoil

0Ka3anacb KoHCTpyKtlLrfl pacuHpHTen b-

H0ro BbrKrr'oL{arerfl, cua6xeHHOro 3na-

cr4r{noil xalaepoil (prc. 5) l4l.Kopnyc
racilTensuoil KaMepbr l BbtnorHeH tA3

tA3OrlnWOHHOrO MarepNana V yCTa-

HoBreH Ha Sap$opoBoM tl3olnrope 2.

llo4npylxl4Heuuulil HenoEBl,txHutil rop-

qegoil KoHraKr i ycraHoBreH Ha AHe

racilTerbHofr raMepbl. l-loABhlKHutfr ttoH-

TaKT 4 ao BKrtoL{eHHoM cocrofl HtAtA ynH-

pancfi B roplleaoil KoHraKr i. Buyrpr

Kopnyca 6uua ycraHoBreHa pacuvlpv1-

TerbHaf racilTerbHafl KaMepa, c0croF-

u4afl w3 AByx noroBrH 5 t4 6. HrxHrn

no/roBilHa 5 3anonHfracb )KtlAKocrbto

(:l<cnaH cvH, BoEa vilA rpaHcQopMa-

ropHoe uacro). 3xcnaHChH npegcraB-

rRer co6or,r cMecb Aucrttltn HposaH Hoil

Bo4br tA ftilqep n+a, a Ha 'z6otee Baxnoil

xapaKTep vcTtAxoil 3KCnaHC nHa fl Blflercn

ero xopouafl 3neKTpon p0BoEt4 Mocrb, L{To

cnoco6crByer orKn oqeH il lo Man btx roKo B

6e: nepeHanpfi)Keuwil, ral KaK pa3pbtB

TOKa B 3TOM Cnyqae npOilCXOEl4T npil ero

HyneBoM 3Haq IHVV. Bepxunn noroBhHa

6 at'|nor HeHa v3 HecKo/tbK14x t/3or1n\n-

oHHbrx ALrcKoB 7, \eHTpt4poBaHHblx npfi

noMor|llr,1 unHreK 8. f|/cw,w 7 yAeplKLl-

Ba rorcfi B clKaro M cocrofl HutA n pyxil H a-

MLI 9,ynnpaoqil MVCff oEHt4M KoHtloM B

KpbnxKy L0, a BropbrM - ao SnaHeq noA-

silxHoil BTynKil L1. l-lpN orKltoL{eHtAtA

BbrKrroL{arerfl Me}KAy KoHTaKTaMil 3 tA

4 Bo3H ulana 3neKTphqecKar Ayra. [oA"

Ael/crBileM Bbtcoroil reMneparypbt Ayril

3KCn aHClAH, MacrO UII\A BOAa ilCnapfl-

nvcb tA pa3narar vcb. llpN Eocrt/r{eHnn

onpegereHuofr BerilLt14Hbt AaBneHilfl B

aepxHeil noroBilHe 6 npeogoreBanocb

conportABIleHile npylKt4Hbl 9, w AIACKIA

7 pa3gBnrarncb, o6pa:yn KolbqeBbte

qen v Afin BblxoAa ra3oB il napoB pa3n0-

)KrlBuefr cs tA ilcnapilButeilcn )KHEKocrLl.

!aarreHile B pacuilpilreruuoil KaMe-

pe 6urcrpo na4ano no HanpaBneHilto

or crBorra Ayril K BblxIlon H blM l4erf M.

l-log [ercrBheM pa3Hocl4 AaBn euui,t

tA reM neparyp ra3bl or L[eHrpa crBoJIa

Eyril nonyL{aLw ycKopeHHe B cropoHbl

BblxronHbtx qerefr . lAoutt3tApoBaHHbte

ra3br pa:6pacbtBarilcb B pagilarbHoM

Hanpa Bfie+nv, 6naroAapfi qeMy Bo3Ftrl-

Kano 6ypHoe nepeMeu nBaH he voHtA-

3rlpoBaHHblx tA Heho1ti'314poBaHHblx

ra3oB, qro cnoco6crBoBaro wx 6utcrpoil

neiloH143aLlAtA t4 npHBoAilno K raueHilto

Iyril. ErR Hanpfl)KeHufr 100 ttB tA Bblue

Sr,tplaa <CrMeHc-[IJyxKepr> npilMeHfl-

ra B pacuTlptATetbHblx BblKJloqarerffx

Macro. lAccnego BaHVn Keccel bpil H ra

NOKA3AIil, I{TO ONTHMAIbHOC EABNCHilE

B pacuklpilrerunoil KaMepe He rqonlKHo

npeBbruaru 20-30 arm.

KeccenbpilHr npegnolxt4l cBoto

TeOpilCI Aelrl CTBt[fl paCU hpVTefibHOrO

BbtKJlroqarerfl, oAHaKo |ACCIIeAOBaHUfl,

npoBe[eHHbte Bo Bcecoto3HoM 3reK-

TpoTexH ilL{ecKoM t4HCTl/Tyre A.T.H., npO-

QeccopoM AHarolileM .froBreBilqeM

Syr,llro B bt M, H e n oATBe pNAIut 3Ty reo-

p7llo, 1/1 SyNroa npeEnoH(t4I 6orree

npaBtArlbHoe noflcHeHile npilHqhna

fle14 CTBtAfl paCUilpilTerbHoro BblKrlto-

L{arerfl [5]. 3ro noficHeHhe v 6ullo

npeACTaBreHo Bblue npil onilcaHnl+

SyHKr-11/oHt4poBaHVfl BblKltol{arenfi c

3nacrfit{notZ pacuHphrersHoil KaMe-

po14. BnocreiqcTBkl4 KeccelbpilHr or

cBoTrx nepBoHaqarbHblx 83uflEoB Ha

npoqecc raueHilfi AyrH B pacutApu'
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TEIbHbIX BbIKIIIOqATCIRX NOIHOCTbIO

orKa3ancR [6].
Pacu[4pilTerbHbr il Bbt KJtroqarerb

nonyl{iln B Espone uilpoKoe pac-

npocrpaHeHile. [lo EaHHbtM sNprurul

<CnMeHC-LllyKKepr) 3a nepvloE c 1930

no 1,940 [[. 6urno H3roroBneHo cBbtue

35000 raKHX B br Kn oqarerer,t 4nfl orKpbt-

Tbrx tA 3aKpbrrbrx pacnpeAenilTeIlbHbtx

ycrpoilcrs. KaqecrBo pacu14pilTenbH blx

BblKJtr0qareneil c stacrnl{Hoil KaMepo14

oKa3aIocb HacronbKo xopotIJTlM, r{To

nph nocrpoilre Euenpor3ca ilMeHHo

Srapue <<Cil Menc-lllyxKepr> 6ulr 14 3aKa-

3aH br pacu urpilTefl bH bte BbtKI toqarer H

Ha Hanpfi)KeH ne 1.54 w,B.

B Poccrrr rrr Bo BpeMfi rpalKga H cxo il

aoilHut 1918 1,920 rr. npoH3BoACr-

BO annapaTypbr BbrcoKoro Hanpfi)Ke-

HtAfr 6urno norHocrbt-O npeKpaqeHO. B

Haqare 1,921, r. 6stn npi4 HFr K pea-

ltt3a\vv nraH t-03I P0, npe-tyc',' a--

pt4BarO[1rta CTpOHre,lbCrB0 laii3-*:,
3neKrpr/qecKux craH Wn. HaLrdts;ee:,c

BOCCTaHOBITeHhe HapOAHOTO x03.fl ,,1C--

Ba norpe6oBaro nocraBoK annaparlpur

BbrcoKOro Hanpfl)KeHt4fl, tl B nepByto

oqepepb MacltfHbtx BbtKItoqare.neil

t7] . lAs-n orcyrcrBt/1fr oreLlecrBeH Horo

npoLr3BoECrBa npilxog ttnocb np w6erarb

K 14MnOpry.

B 1921. r. Ha 3aBoge <3neKTpoctAila>>

B il erpo rpafle 6urn co3ga H orflen n o

pa3pa6orxe HoBbrx rilnoB annapary-

pbr BbrcoKoro Hanpfi)Ke HVfl, KoTopurfr

B 1922 1,923 rr. pa3pa6orar KoHCr-
/

pyKr_lMto oaKoBbrx Macrff Hbrx BbtKItoL{a-

rereil rltna MB-5 tl MB-12 AnF Hanpn-

xeumil Ao 6 KB, a raKiKe MB-18 Alfi
Hanpfl)Keutaia Eo 3 xB. l-lpoil3BogcrBo

3Tr/x Bbr KJrro,{areneri 6suo nepe-

AaHo Ha 3aBoA <3neKrpoan napar) B

IeuhHrpale, Koroputr,r B 1,925 r. nph-

cryniln K tAx fi3roroBreHho. ilepBbte

KOHCTpyKqlrl il MaCIf H blx Bbl KII Oq areletZ

Enfi Hanpfir{euwi,t Ao 35 xB 6stnu pa3-

pa6oraH br coBercK tlt\AtA K0HCrpyKropa-

M14 Bo uraBe c I1.5. Spoyge.

C qenuro 6brcrpeiluero ocBoeHrr Ha

oreqecrBeH H brx 3a BoEax n po43BoECTBa

Hav6otee coBepueH H brx runoB Bbr Kr ro-

Llarelreil abrcoKoro Hanpfl}{eHtAn a 1929

r.6bu 3aKnt-oqeH EoroBop c aMepilKaH-

croil SNplaoil GE. l-lo 3roMy fioroBopy

or $r,tpr',rur 6ttnu nonyqeHbt pa6oqile
L{e pTe}K H t4 O CTan b H afl [O KyM e HTa \mfr

n0 MacflflHblM BbrKICIqaTellfiM Anfl

Hanpflx(e uwia !o 220 rB c Mot{Hocrbt'o

orKr ruqe Hufr Ao 2500 M BA. I poqecc

ocBoe HVfr aMep LIKaH c K r4x Ko H crpyK uvln

conpoBolr(Aancf 3 Haq ilrer bH br M il nepe-

pa6orKaMil aMephKaHCKr4x veprexeil.

ArvrepilKa ucw.wi,t rh n ropul KoBoro Maro-

Macrfl Horo BbrKrroL{arerfi 6uu 3aMeHeH

coBercnorrr MoA uuwKa Ll uen eroil K0HCr-

pyK[vtrvl, a ilMeHH0 Marr0MacrfiHblMkl

ropuKoBbrMl/ BblKnl.0qarenfrM/. THnoB

M f [- 229 n M l-I-- 223 .

[o 1937 r. 3aBOA <3reKrpoannapar)

flBrflr1cfl enilHCTBeHHbl M 3aBOA0M B

CCCP, KoropurN t,4 3 rora Bn 14 Bar Macrfl-

Hbre BbrKrCIL.tarent4. B 1931, r. Haqarocb

crpohrerbcrBO Ha Vpa,le BTOporo anna-

parH o ro 3a B oga <Vr a; 3,r e Krpoa n n a par>,

Ha Koropor,l Br-ra-3.-e 5umo opraHH-

30BaH0 np0tl3EC-:-:C pa3beAfiHHTe-

neit, a B 1937 ','a.roMacrflHbrx

BblKJrcqare,'rej :.-: -:-:,F/",(ennn 6 v

il, -:B C l.l-,",' ::i::31',' -ienil ToKa

l:.-:::-J,': '- - -- I -: f-ilflfpaAa
,::----:: 

=-^aSaTypbl
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6aroBbrx BbrKrnqaie,-el -,'- z',' -.- - -

qeprelraM 3aBoga <3,rreKTpoa-'.:z-

ilocre pa3rpoMa coBercKklr,ir =: r --::-
M14 CeBepuOtl rpynnhpOBK14 H€i,1ei-

Krlx soilcr 6urno HaL{aro BoccraHOB-

neHile npon3BoACTBa annaparypbr

BblcoKoro Hanpfix(eHVfl Ha 3aBoAe

<3neKTpoan napar). B 1,950 r. Ha 3aBo-

Ae npHCryn vfiw K BbrnycKy 6urcrpo-

Ae1/CTByrOqr/X Macnf Hbrx KonoHKoBbrx

BbrK/rHlqarereit rwna MI--35 Anfi Hanpn-

H(eHilfl Eo 35 xB c MorlHocrbro orKno-
qeH wn 400 MBA. B 1952 r. raM )Ke 6uu

Puc.4

OCBOCH MAIOMACIffHbI14 BbIKIII.OqATCIb

rnna Ml-1,1,0 Ha Hanpfl)KeHile 1L0 xB tA

MoLUHocrb orxrtoL{eHVfl 2500 MBA.

3aaog (Yparr3neKrpoan napar)

nocne oKoHqaHLAfl sofrHul norHocrbto

nepeKoHcrpyl/poBan tA ocBol(n npoil3-

BOACTBO 6arOBbrx MacrflHblx BblKnto-

L{areneil Enn Hanpfl}Keunit 35, 110 14

220 w,B.

Pa:pa6orKa HoBbrx rHnoB tA

MOAepHVl3aqHfi il3rOTOBIfl BtU14XCfl

paHee MacrflHbtx BbtKltoL{areneil Bbt-

norHfrtACb 3aBoAaMil nph y|..lacrlAtA

Bcecolo3Horo 3neKTporexHktqecKoro v

IenilHrpagcKoro norilTexHilL{ecKoro

|(HCTUTyTO B.

IaparuenbHo c onficaHHbtMt4 Bbtue

MACIfl HbIMt4 BbIKIIOqATCNflMIA HAqAfiV

pa3BilBarbcfi BblKJrtoL{areIlil, c raueHil-

eM Ayl-l,l Crpyett Macna nOA [et/CTBileM

3He ptAu, noABoAt/ uoil co cropoH bt. 3To,

B L{ACTH OCTIA, BO3flYIU H bIC, BAKYYM H bIC, A

3areM v 3nera3oBbte BbtKltoL{arerft. Ho

3To - TeMa orgenbHoiA ctatbtt.
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