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(tlpodon)KeHue. Ho,aono cM. 3fl,

Ne 1-2, 2008 z.)

Ogu uM tA3 BaIKH brx 3neMeHToB ireK-

TpoAyroBbrx neqer fl BIFtorcfi 3reKrDO-

Abl, qepe3 KoTopbte o6ecneLilI Bae-c.i

noABoA 3neKrpo3He ptvl|4 B pa60'-{ee

npocrpaHCTBO neL{ k1. [rn o6ecneL{eH 14.8

HOpMan bHoil pa6oTbr neqe14 0H r/ !,0,,i.-,-

H bt o6nagarb Aocraro Lr H o 14 M exa H t1 u e -

cKoil npoL{HocTbro tA 3reK-!c^:: =: 
--

HOCTbIO, ilMeTb BblC0l.,\,,1 -e:""'-::-._, -_

CTOlrlKOCTb, XOp0ttO -l l-,'3 - --l :-:
OKNCIeHhlo BO3AyXOl'f -1,' 3: ll-,' *

TeM nepaTypax, a f a K/+'.e ,' rir:-: - i' i ' _" 
--

cTo14MOCTb. BCet,l 3T,",'. -:aa: : :-,, r''",

OTBeqarcT 3neKTpOtr=,,'-i-:-: :"-=..-: i
V13 y fnepOAt4CTblX l',14Te3,1a.- I =.

B 3reKTpoflyroBbtx neqax -:,,,.r:-

HfltOT 3neKTpOAbl yronbHble, rpaQrl-

TU3tApOBaHHbre V CaMOCneKalOUlheCfl .

BwnbrerbM CNueHC B cBoeil nepBo14

3neKTpoAyroBoil neqh ilcnonb3oBarI

yronbHble 3neKTpoAbl . lA yronbHble, V

rpa+ nT\3r,lpoBaH H bte 3neKrponbt il3ro-

TaBITUBaOTCfi t43 0!Hr/X t4 TeX He MaTe-

pvafioB, a ilMeHHo: Kap6o Hn3ilpoBaHHo-

ro aHrpa \L|Ta, HeQrnHoro KoKCa n cBfl-

3bt Bal'ou_[4x MarepnafioB, KaK, HanpilMep,
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on8rTpo[yr0Bbrx ]r8{Gll

il,n a crh q ec Ko 14 Ipe Bec H oyron b H o 14 lAIltA

Ka14eHHOyronbHoil cMoIbt [1]. vrolu tA

K0KC pa3MarbtBalorcfi, cMeuHBalorcf B

13nDeAeneHHoil nponopwlvl, HarpeBa-

.3TCF, CMEUHBAOTCfl CO CBfl3KO i4, NOME-

,,aorcfl B Qoprtrul n npeccyrorcfl Io
- 13.-r!/q e HVfl lA3 HIAX 1JV1t114 HEp14L{eCKfiX

-e.- pa3nhL{Hblx AVaMeTpoB tA ilr|wHoil

r- - 500 Ao 1800 MM. 3areu 3rtt r43ge-

.- ,'? o6x[ raoT B neqax npil TeMnepa-

-.:e 1300 oC, npil 3ToM MeAneHHbril

-a-reB (or 15 Io 20 'C/q) npegorBpa-

*a€- o6pa3oBaHile rpeqilH. l-lpoqecc

:5l.r. nf a, BKrroqafi oxnalKgeHfie, 3aHH-

',':ar oKOno AByx HeEenb. llonyueHHble

_. 
-: -:-:ie 3neKTpoEbl nepenaFOT Ha

r,'i , I -,r-ec(yto o6pa6orxy. Inn noBbt-

-i-,'3 -.j-eCrBd 3neKTpOEOB B tUl/XTy

- 1,, ,, ! ,'J -: -3 tsrr eHVV AO6aBIfl tOT npil-

: : - r ri n' .- ,' 11C KyCCTBeH H blfr f pa$hT.

[pa:,'-,' j,' ::3]* Hbre 3neKTpoAbl nony-

LlaC- 3 --,-:-.-:,'-::-:,'.\l -eqaX C0npO-

TVBIeF,iF -. t',' 3: -::.-.':,' C15OlKlKeH-

Hblx 3afofoBC-: = 
-=-:-,': ;: - a: -3:CB

npil reM neparype c- za - - :: j : : - ''l "

B pe3yn brare rpa+ vrr13d.-,' ,' - r i :' -z-
toTCfi 3neKTponpoBoAHocrb (-:,'.''a: - :
B qerbrpe pa3a) v xklM14r.recKaF c-l/-
KOCTb 3neKTpOAOs. OEHaKO rpa+ vrv13f,-

n. B. Llep u uxo e

poBaHHbre 3neKrpoAbl - 6onee xpynKile

vl EOpOrile, qeM yronbHbre.

VrorbHbre 3neKrpo4bt AuaMerpoM or

200 Eo 7 50 M M ucnor b3ytor, n pe il My-

qecrBeHHO, B EyroBbrx neL{ax Manofr v

cpeAHe14 eM Kocil/ Er1fr BbrnraBKh yrne-

po!r4cro i,t ctanh, npeIHa3HaqeH Ho it pna

SacoH Horo r I4Tbn. [paS urtt314 poBaH H bte

3neKrpoAbt AvlaMerpoM or 7 5 ao 555 u u

tAcnon b3yroT B Ayro B brx n eq ax, n peA-

HA3HAL{CH H bIX T,Nfl BbINIABKh CTAilN N

cnraBoB pa3nilqHbrx MapoK. l-lpr 3KC-

nnyaTa wv1 B brco Ko M o u.lH brx flyro B blx

neqeil Enff o6ecneL{eHhfl rpe6yeMoil

nrorHocrl/ ToKa t/cnonb3yror rpa0h-

rlA3tApOBaH H bre 3neKTpoAbr EVaMeTpoM

61.0 u 71,0 MM. /lgroroBreHhe 3reKTpo-

AOB fi BJrfierCfi AnilTenbH br M npoqeccoM,

KOrOpbril npoAonlKaercfi Enn yronbHblx

3neKrpoAoB Ao 30, a Anfi rpaQvrt[3l,lpo-

BaHHbrx - Ao 40 lHeil.
5or bull M ycnexoM B o6nacrv

3neKrpoAHoro npotA3BoAcrBa cre-

Ayer cL{ HraTb v3o6pereH he HopBe}K-

c KO ro h HlKeHepa cogep6epra, il3Becr-

-:e noA Ha3BaHfieM (HenpepbrBHoro

:t"' : :-e{acu.lerocF 3neKTpoAa) l2l.
i-=rr:3 -3..0i 3neKTpoA 6stn npfiMe-

-=- = 
^-)--) -. -a HOpBeIKCKOM 3aBoge

7str



ICTOPII

0NcKaa. HenpepuleHstil caMocneKao-

tqwilcn 3neKrpo4 Co4ep6epra oultt-
L{aercfi or o6urqHoro npeccoBaHHoro

3neKTpoAa TeM, qTO TOTOBLITCfi B Cart,tOil

neL{r Bo BpeMfi ee pa6orur. )tu 3reK-

TpoAbr He noEBepraorcfl HtA npeccoBa-

HW\O, H14 OTN(hry B neqax.

3neKrpog Co4ep6epra cocroLrr LA3

MerarrrilqecKor0 KolKyxa-wnilHApa c

Ton q wuoi,t creH Kh or 1,,25 [o 3,0 M M

c BHyrpeHHrMil pe6paurr,t (pt,tc. 1), a

TaKlKe ua6ilBKlA v3 3neKTpoAHoil r',taccbl,

Maro orrltAqaoqeilcn or toit, KaKaR

npilMeHflercfl Enfi o6urKHoBeHHbrx

3neKTpoloB. Koxyx h3roraBfinBaercn

LA3 orgen bH brx cexqr il Ar1v1uoil or 1.,4

Ao L,B M. flocre ru{arenbHoro cMeuH-

BAHVfl KOMNOHCHTOB IUI4XTbI B CMECh-

rene c o6orpeBoM 3neKrpo4Hyto Maccy

3arpylKaor B KolKyI. Korga raroil 3reK-

TpoA Haq il Haer pa6oraru B neL{ Lr, 3reK-

Tpo[Hafi Macca HarpeBaerct tA Henpe-

pbrBHo cneKaercfl no HanpaBneHhlo or

3neKrpoAogepxarerfl BH 14 z, 6naro4apF

Ae14crB14o neL{Horo }Kapa il Toil ruou{Ho-

crtA, Koropafl BbrAenfeTcfl B 3reKTpone

n p il n pore Ka H wv rola. Ko rga 3n e Krpog

il3pacxo4yercfi Ao raKofr ser vqvH bt, t{To

ero H tt>xuwi,t KoHeq nOAXoAm 6nh3KO K

3neKTpoAoAeplKarer to, K HeMy cBepxy

npilBapilBaercfl HoBafl ceKwlfr, Koro-

pafl ua6hBaercfi [oBepxy 3nexrpognoil

naaccoil, a 3areM 3reKTpoA onycKaercfl

BH143 nO oTHO[IeHillo K 3reKTpOEOAep-

xarer $ L4 nepenycKaercfl.

CalltocneKatoqHecfl 3reKTpoAbl

npilMeHflor npeilMyu{ecrBeHHo B Sep-
pocnraBHbrx neqax, pa6orarou{r4x B

ocHoBHoM HenpepbrBHo. 0ur,l o6ecne-

qilBAOT BO3MO}KHOCTb il3TOTOBICHVfl

3neKrpoAoB 6orbuoro AlaMerpa Ao

1500 - 2000 ur'1. t-lpr,t 3roM oH14 r4Meor

HtA3Kyro cro r,1 f,io crb (a rp r pa3a ,qeueB-

ne rpaS tirtA3tl tc 3 a H H btx tA B nonropa

pa3a - yron bH b )i

flln neqer -: :-:-f).'Kr-l14 14 Mrrr

nphMeHfilorcF 3.-3-:-::: 3e3BUt,{ail-

Ho 6onbuilx pa3"':::: :,'a,''e=DOM Ao

4000 rurllt t3]. Ha :.-e-:-t I --:, 3a3o,tax

HeT BO3MOIKHOCTt4 r' j-l-:: -,'::-: 3.-e ".-

TpO[bl TaKhX pa3MepC =. , i-: n" 

-, i 
-:':-

TpoA Anfi neqh Mrr: ,'3---::-,'t;-:-
COCTaBHbIM 143 pnfia !l-0.'1:-:' li' -: : - -

o6pasHbtx 6noKoB, pacn,C.-t -:--: : - -

Kpyry (pnc. 2).

3aBOAa COCTOTAT W3 AByX qacTelAi BHeU-

Her,r Konbqesofr qacrv, o6pa:yemofr

24-vtn o6oxxeHHblMt4 npeccoBaHHbl-

M 14 y ron b H br M 14 6noKa M il, tA qe HTpan b-

noi WnHHApfiqecxoN qacri, il3ro-

roBreuHoil no npilHqfiny Cogep6epra.

BcneACrBhe cKilH-3$Sercra nph rofi

6onburoil cwne roKa, KaKafr uMeer Mecro

B neL{h Mrre (100 200 KA), noLlrt4

Becb rox HanpaBnflercfl no BHeuueil

KOJr b L-leBO i,t ZOHe 3IeKTpOAa, qeHTpan b-

Ha,fl )Ke qacrb noL{Tfi He nphH14Maer

\/qACTAfl B NCPEAAqC TOKA. TPYAHOCTb

n 3 
-oro BreH ilfl 3neKTpoAa M r rt v e ro

H a ia ul14 BaHhfl npeECTaBnfler oAH0 tA3

C,-a5olX MeCT neqei,t ltOi,t CuCTeMbl.

-j;re a 20-e roAbt npouroro cronerrfl

C-: - 3KCnnyaTaqilil AyrOBblx CTaIenIa-

8,',.-:-otX neqeil noKa3aI, L{To 14HTeHCn-

S,,'-:e*'1.F MeTaIIyprilqeCKfiX npOqec-

cc3, :co5eHHo B BoccraHoBilTeruuulil

Tre:,'3: nraBKil, MolKer 6ulru Aocrilr-

H\'-a -t"-e M nepeMeU VBaHlAfl )Kt4[KOrO

r'1era.-.- a. B neL{ax Bpaqaoqhxcfl tAllu

Kaqa-l-,'1)(cF Bo BpeMff nraBKh ocy-

u.{ec-3.-FercF MexaHilqecKoe nepeMe-

Lll ,l B 3 - ,'3 ,,' erarr a. B 191,6 r. n po$ec-

copbr C.,:. Teruuulil tA l-.E. EapeilHoB

B Exa-e3,'iccnaBe (Euenponerpoacx)

npeAIC,-1.,'.- ,1, B AyroBblx neL{ax, HenoA-

BhlKHblX 3il BpeMfl nIaBKt/l, ilCnOIb-

30Barb A.^ F -epeMeuhBaHnfl )Kt4AKoro

Merarna AC6,a EcL{ Hoe MarHilTHoe nofle.

Ha p nc, 3 i.r:o6pax{eHa npenno}KeHHafl

14M oEHoSa3Fla,q ((AyroBafl neL{b c Bpa-

qaor4eilcr A\/l-oi1>) v C npoBoAflqe14

no4 wuon. P a6oLr ee n pocrpaHCrBo neqh

oKpylKeHo KnaAxoli L, BaHHa )KilflKo-

ro Merarna 2 oxBarbtBaercl cHapylK14

Karyuroil 3, BbtnorHeHHol,l v3 MeEHoil

rpy6ur, 3anolKeHHoil B Kna[Ky neL{N tA

oxralrcfiaer',toil aogoil. ToK, nvrarorqtatt

neqb, npoxoAl4T nocJleAoBareJIbHo or

14 CTOL{ H h KA N HTA HVfl q CPC3 KATYU KY 3 ,

aepxH r il 3neKrpog 5, Ayry 4, uwxuwi,t

n oAo s ut il 3n e Krpon 6 w ao3 Bpa qaercfl K

14crot{Ht4Ky nilTa HVfi. B3ahMoAefrcreile

nepeMeH Horo MarHwr Horo noToKa

Karyu KtA c Ayroil npnBoiltAllo ee Bo Bpa-

qeH Ne co cKopocrbro 150 o6/MvlH, npil

3TOM Ayra CnnbHo vAl v1nnacb, Aocrl/-

rar 250 300 MM BMecro HecKoJlbml4x

AecflTKoB MtAIulNMerpoB B o6ulqHblx

ycnoBhFX. 3ro n03Boluro yBenvqvrb

Hanpfl)KeHHe Ha Ayre, yny,{tll14J1o ee

ycro nuwBOCTb t4 nepeEaqy renra oT

Ayrn K Meranny. 3ror )Ke MarH wnati,t

nor0K HaBoArn B BaH He 14 HEyKThpO-

BaHHUttt TOK, KOTopUtlt OTTaIK14BanCfi OT

ToKoB KaryuKr4, o6ecneqhBafl nepeMe-

uilBaHile Merarra l4l.
1' 

l-lepBble neqr 3Toro rhna 6 ililv ycra-

HoBJteH bl s L91,9 r. s Exareph HocrlaBCKklx

)Kene3Hop,opolKHblx MacTepcK14x t4 B

1,920 r. Ha Erarepil HoclaBCKoM Tpy-

6onpoKarHoM 3aBoge, oAHaKo (Bpa-

qatou{ancr Eyra) npoSeccoPoB

C.lA.TerbHoro n I-.E. EapeilHoBa He

nonyLltAfia pacnpocrpaHe1t(fl Ha Ayro-

BbIX CTAJICNI ABVIIbH bIX NCL{AX, TAK KAK

nonyL{aem st il TexH il Ko-3KoHoM 14qec xuil

:SSeKr He oKynan ycnoxHeHilfl il yno-

polKa Httfl Ko H crpyKl-l 1/ 14 .

Becwa mpazuqHa cyda6a leoPzun

EezeubeBuqa EepeuHoBa (1880

1937) npoSeccopa, doxmoPa

mexHuqecKux HayK, sasedynt4e2o

rcaQedpou zopuott 3lteKmpoMexaH u Ku

fluenponempoBcKozo zlpHozo uHCmu-

myma. PeweuueM silesduoil ceccuu

t*.t)
t
b

1t
**"1-, .,I, .,

3neKTpoA Mur: Ahalterp: 
.'' I l: -

SeppocnraeHoil neLir Ase-^: : :'

EII EKTPONAHOPAMA 3 2: - 
'
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ICTOPII

Boeuuoil Konneeuu BepxoeHozo Cyda

CCCC om L4 ceumn6pn L937 z. ou 6arn

npuzoBopeH K eucweil Mepe HaKa-

3aHun. Pea6unumupoBaH B 1956 e.

nocMepm Ho.

Wgen C.U. TeluHoro v [.E. Eepe-

ilHOBa yny.{urilTb AyroByro neL{b npil

noMou.t14 Ao6aBoqHoro MarHilTHoro

n orfl B n ocfl eACrB tAw npnBil.I, q*F"r vl{la-

Hile MHOTVX Vtccne,qoBarefieil. 
i,

B 1928 r. h HXeHep n.7: Mopo-

3eH cKttra npegnoxiln ycrpofrcreo, npe4-

Ha3HaqeHHOe Anfl ynpaBreHVfl AyraMkt

t4 oAHOBpeMeHHO Anf nepeMeu vBaHVfl

Meranra [5]. Borpyr BaHHbt xl4gKoro

Merarna B ropil3oHTanuHoil nrocrocrta

no oKpylKHocrrl KolKyxa pacnonaraoT

Tpvl Karyul Kr, n ilraeM ble rpex$a3H btM

roKoM 14 CO3AaOU.[ile Bpaqaroqeecf B

ropil3oHTar bHo it nnocxocrr MarH ilTHoe

none, KoTopoe HaBofqrT B BaHHe hH[yK-

ThpoBaH H bte roK[4."MexaH hqecKafl c vfia

MelKAy noroKoM KaryueK h ilHEyKTl4pO-

BaHHbrM14 TOKaMH nphB0Ar4T MeTarn B

ABr,l)KeHHe B HanpaBneHHH BpaUleHnfi

MarHhTHoro noroKa KaryueK. Cprcrer,la

no4o6Ha acuHxpoHHoMy ABHrarento:

KaryuKa crarop, a xhgrcuit MeTarl

poTop, nph 3ToM MeTa/Ir Bpaqaer-

cff B roph30HTaruuoil nrocro crlA.

BepxHfrfr qacrb KaryueK Haxo4ffi'-

cfl HaA 3epKaroM MeTanra t4 co3AaeT

MexaHhLtecKNe cvrlbt, oTKJroHfl tol4ile

Ayrn. HanpaBneH ile BbtAyB a+un Ayr
143MeHflI14 nepeKnOL{eHileM KaTy[JeK.

Vlcnbrra HVfl ycrpo iActaa, npoBe,qeHHHe

Ha neqh eMKocrbto 0,5 T, Aafiv nono-

xilTer bH bre pe3yn braTbt : pacnraBneH ile

ycKopvnocb B cpegHeM Ha 30 olo, 
a

V[eluHuril pacxo4 3Hepruu yMeHbul t4rr-

cfl Ha 40 olo, o6e:yrnepolK LABaH ile v

geSocSaqvfr ycKopnnucb a 4 - 5 pa3.

ORuaKo pe3yn brarbt vcnbtra Hnit, npoBe-

AeHHbrx Ha npoMbtlflJreHHoil neL{il eMKo-

crbro 2,5 T 3aBopa <<3leKTpocrar b>,

oKa3an vcb HeyAoBreTBopilTen bH brM 1/:

npoflonxilTerbHocTb pacnraBfleHtAn

v MerarrlyprfiqecKnx npoqeccoB, a

raKlKe V[el uu ulfi pacxo4 3reKrpo3Hep-

f 14t4 OCTan VCb npeH HVlMtA, xoTfl MOt{-

Hocrb KaryueK Aocrnrana t7 5 xBA npil

MorIHocn/ ne'.{Horo rpauc$opMaropa

900 xBA. KaryuKtA Il.lA. MoposeHcKoro

He nonyqvfit[ npaKTmL{ecKoro npilMe-

HeH [4fl.

B 1,935 1,937 u 1952 1,956 rr.

npoQeccop MocKoBcKoro v+crtlryra

crailu (M14C) Hww,onail Barepbfi HoBt4L{

0roporoB Bbrn ofiHVn quKt reoperilL{e-

cKt4x 1A 3KCnepfi MeHTar bH btx tlcclleAo-

aauwiA B o6nacru 3neKTpoMarHilTHoro

nepeMeu uBaHVf MeTarrrra B Ayroaofi
craflenr aBnfiuHoil neqil, B pe3ynbrare

Koropbrx 6atnw cgenaH br cnegyolqile

B brBoflbt [6] :

. H il}r(HCC PACNOJIO}KCH hC KATYUCK

nofl BaHHoil 6olee 3QQeKrilBHo no

cpaBHeHhlo c 6oroBbrM ttx pacnoro-

}KCHilCM;

. ucno,nb30BaHile roKoB H1A3-

ro fi q acrorbr (or 0,3 Ao 2,0 fll) 6on ee

e$QeKrilBHo no cpaBHeHHto c hcnonb-

30BaHheM ToKoB cTaHgapruoil qacrorbt

50 [q, Ha Koropot4 t4HIyKntpoBaHHHe

B BaHHe TOK14 BCneACTBHe (nOBepXHO-

crHoro oSSeKra) nporeKaor no Hiln-

HeMy cnoto MeTarra B BaHHe, paBHoMy

Bcero 8 10 cM tA, KpoMe roro, Ha

Htt3xoil qacrore ncnonb3yeMbtx roKoB

rny6vHa n poH 14 KHoB eHLtfr nepeMeH Horo

MaTHHTHOTO nOIt B BaHHy neL{H yBenh-

q H BAETCfl;

. HCnonb3oBaHHe AByxQa:HO-
ro cTaTopa c HeflBHo BbtpaxeHHbtMt4

nor ncaM H c (pacqenneH Hoil> Sa:or,r
Hav6ol ee :SQe Krh B H o Anfl co3,qa HVfl

Mexa H il L{ecKilx yc tLilt|i,t gta nepeMeu h-

BAHVfl MCTAJIIIA B BAHHC NEqil.

MarHilronpoBoA nepeMeuilBare-

llfl no Sopne HanoMilHaer co6oilt flyry
acnHxpoH Horo ABvlrarerfl. B crarope

c TaK Ha3brBaeuoil (pacqenreuuoil>>

Kpaiaueit Sasor,r oAHa $ata (cpe4H frfl>>

cocror4r tA3 o4lroil 6onuuoil Karyu-

KV, a BTopafl (Kpa ituna>> w3 AByx

MeH buIl/X KaTy[JeK, paCnOJrO]KeH H btx

no KoH qaM craropa. B raKoM craro-

pe MoxHo nonyqilTb pa3nilqHble BilAbr

ABil)KeHl(fl MarH fiTHOTO nOIfl B 3aBnCtA-

MOCTT4 OT TOrO, KaK COeAilHeHbt KaTyU-

Kt4 Kpailuefr (pacqenresuofr>> $asul
(conracHo tAlltl1 acrpevno) v or roro,

KaK noACoeEHHeHbl Haqano n KoHeLl

o6ruorKh cpelneil SasH craropa (norn,

6eryqhe or Kpafl Ao Kpan B ry tttltA Apy-

ryo cTopoHy, nBa BcrpeqHbtx norfl or

Kpaf K cepeAHHe n ABa pacxoAfll{r4xcfl

norfl oT cepeA[H5t K KpaflM nepeMeuil-

earerR). PacxogflrIilecfi norfl 6olee

BHTOAHH Anfl nepeMe[ItABaHtAfr, TaK KaK

oH1/ co3pator 6onbue qilKnoB Bpaqe-

HtAr MeTarra. [one, 6eryqee oT Kpafl K

Kpao, ueo6xo4r4Mo Ann opra H,yt3oBaH-

HOro noAKaq h BaHnfr unaKoB.

llo rexHnqecKoMy npoeKry Milq

3aBo[ <fiHenpocneqcran b> (r. 3ano-

poxue) il3roroBttrl tA BBer B onbrr-

HO-npoMbrurreHHylo 3KCnnyaraLlhro
' c flHBapfl 1,959 r. nepeMettlilBarerb

MeTarra co craTopoM Htt3xofi qacrorbr

Ha neqil DCB-18 eMKocrbro Ao 25 r [6].
l-fpoBe4eHHHe wcnbrraHufr noArBep-

EUI|II 3HaqhrenbHoe norolKfiTerbHoe

8r114ff H ile 3neKTpOMarHUTHOrO nepe-

Meu nBaH,)lfr Ha coKpaqeH Ne An ilTen b-

HOCTLT reXHOnOrhqeCKOrO npOqecca t4

NOBbIUCHilC KAL{ECTBA BbINIABJ]flCMOTO

M CTAII A.

Cne4yer orMerilTb, vro BnepBbre o

npoMbrlrreHHoM npnMeHeqtAt4 3neK-

TpoMarHilTHoro nepeMeu vBa+wff 6uuo

coo6qeHo B neqaril Sr,rpmorZ ASEA

(Bceo6qan IIJaegcxan 3neKrp14qecKan

Kor',rnaHran) a 1,949 r. [8,9]. 3ra Sr,tpr',ta

npuMeH fifia AByxSa3 H bre craropbr c

(pacqenreuuoil> Sa:oil, nvraeMbre

ToKoM Htt3xoil L{acrorbt or 0,35 Ao

1,5 [q. B nocnegyolqee BpeMn Srtpna
ASEA ycraH0B tAna B :apy6elxH btx crpa-

Hax oKono copoKa raKHX cTaropoB Ha

neqax eM Kocrbro or 10 lo 150 r.
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