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0nerTplr{ecrre Maurnbl

G r0cTynaTe,rbHbtM IB]DKGHIGM

lO.B. Llepuuxoe

l,totZ 6noKoB t4 TpocoB. 3rr,t Aonon-

H ilTer bH bre ycrpo fr craa yBefi vlqvtBa or
MexaHhqecKile noTepH, ycnolKHfl loT

Kl4HeMaTilL{eCKhe CXeMbt, yMeHbula}oT

HaAeIKHOCTb l4 TOq HOCTb yn paBre Ht{fl .

3neKTpoE Blrarern c Bo3 BparHo-

nocTynaTelbHbtM ABvlx(eHHeM nofl-

BUrlt[Cb B CaMOM Haqane co3AaHVfl

3neKTp14qecKux Mar!ilH. l-lepegoBbte

no csoeil cyn4 TexHr4qecKre HAeh no

vcnon b3oBaH il o 3neKTpt4,tecxofi 3Hep-

rvv 6unw orflrqeHbr KoHCepBaTHBHbTM

rpy3oM Aocrl4 rHyrblx pa H ee pe3yn bra-

ToB. TaK, 3HaMeH matit SpaxUy3 cxuit

y.{eHurfr Augp: Mapr,r Aunep rpe6o-

Bar, qro6bt 3lexTpt4 qecKHe reHepaTop br

o6n3arenbHo AaB ann raKor,l xe ToK, KaK

rarbBaHilL{ecKhe 6atapeH, H nepBbre

reHepaTopbr 6anvt Mau14HaMH nocro-

flHHoro roKa. KoHCTpyKTHBHafl Mbtclb

nepBbrx co3Aareleil 3neKrpoABHrare-

refr Bo3BparHo-nocrynarerbHoro EBr4-

)KeH tAfr He Moma B silrw 3a paMKH KHHe-

MaThqecKHX cxeM ((Hacrofl u{eil>>, T.e.

napoeofr Mau h H br. fio3roMy cpegu paH-

Ht x KoHCTpyxqrll 3neKrpoAehrarereil

BO3BpaTHO-nOCTynarerbHor0 ABulKe-

HUn hMerHCb MautlHbt, Koropbte Aaxe

no BHeuHhM npH3HaKaM (rlr,tlrrtH1p,

nopuieHb, KpHBoruHnHo-ruaTyHHutfr

MexaH r,t:m) 6stnw n oxolKh Ha napoByro

Mau14Hy. Tarc vMvl 6anu 3nexTpoABilra-

rerh aMephKaHqa ller,rAlKa (1838 r.)

t4 QpaHqy3a 5yp6y:a (1840 r.). 06a

3n e KTpo! B fi raTen fl Ae 1,1 cTB O Bafin H a

npilHqilne BTflrnBaHl/.fl crarbHoro cep-

AeqHilKa B COIeHOUA, a nonyL{14Bttjee-

cfl npil 3ToM Bo3BpaTHO-nOCTynarerb-

Hoe ABvl)fieHile npeo6pa3oBHBarocb

nocpeACTBoM uaTyH Ho-Kp14 BOII il n HOrO

MexaH h3Ma Bo Bpar4aTen bHoe ABhlKe-

Hile Bara, cHa6xeHHoro Anr paBHo-

MepHocTl4 XO[a MaXOBbtM KOneCOM.

3reKrpogBil rarer b 9apr ura [po$rona

ll:frgxa (pvtc.7) t1] cogepxan Karyu-

nu L 3neKrpoMarHilroB (leaan cnvpanb

1a, npaBafl 16; ux MapKrpoBKa Ha

pnc. L He noxa:aHa) c BrrnABarcqil-

MtAcfl B Httx cepAeq HnKaMu 2 tA 3 tA3

Mfl rKO rO )Ken e3a wlw cTaIlA, a Ta KlKe

pacnpe4en vreluuslil MexaHh3M. )tu
cnNpafiw 3aKpenreHbt Ha nofqcTaBKe n

pacnoloxeHbt TaK, qTo ofqHa flBItfleT-

cfi npoAonxeHileM gpyrofi, a ocil tAx

npeACTaBrfl roT oAHy npfl Myro rlt(HlAto.

Cepgev HVKTA 2 t4 3 coegm H e H bt Apyr c

ApyroM roJlcrbtM naryH H btM crepxHeM

LA cKpeueH br co cxon urr qefr pauofr,

ycraHoBneHuoil TaK, qro6ut rpeHile

nph cKonbxe HVV 6ulo M14H14MarbHbrM.

KoH14ur npoBoltoK cnvpaleil coegilHe-

Hbr c 6arapeer,t qepe3 npepbtBarerb Ha

Bany MaxoBoro Koneca.

Crepxeut 2 B noroxeHnw, B Koro-

poM oH uto6palKeH Ha pilc. 1-, yxe

noqTil Aoruen [o noro]KeqtAfl paBHo-

Becilff no orHottleHilo K cnwpailt La

t4 nph cBoeM AB14)+(eHtAlA nepeMecTkl,l

cBfl3aHHuril c HNM crepxeuu 3 B Taroe

norolKeH/.e, npil KoropoM oH MoHeT

6urrs noABeprHyr BTflrvtBaH il o co cro-

poHbr cnwpanv L6. Korga crepxeHb 2

HaxoAl4Tcfl B nOrOHeHVn paBHOBeCilff,

Kp 1,1 BO rX h n H axoANTCfl B MepTBO fi rOq re,

npepbr BaTen b Ha Bany nepeKn toqaeT

ror or cnilpan vi La K cn npailw L6, Koro-

pafl BTrruBaer B ce6n crepxeHb 3, B

pe3ynbTaTe qero nonyqaeTcfl Mauu{a c

B03 BpaTHO-nOCTynaTer bH bt M ABl4HeH il-

eM. IpegcraBreHHafl Ha pvc. 1 Mogenb

fiMena xoA e 3 Aloilrua.

3n e Krp oA B il rarer b 5yp 6ys a

(pwc. 2) 12) cogeplran: L, 2 - KaryulKkl

3IeKTpOMaTHilTOB C BTflfUBaOqilMt[Cfr

ce pge q HuKaMu; 3 n e pe Kn lo L{ arer b.

flooqepegHoe BKI[oqeHile srvx 3neK-
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B cBoLlx ocHoBHbtx pa3HoBt4AHo-

crfix 3neKTpLlqecKile MauilHbt nocTo-

r H Horo n nepeMeH Horo ToKa 6atnw

143o6pereuut, t43yqeHbl tA ycoBepueH-

cTBoBaHbl B nepilo4 c 30-x rorqoB Ao

Ko H qa XIX crol erufl. flan b H e ilwue

tl3o6pere HV,fr B sro il o6nacrn Kaca-

rlvtcb orAen bH btx y3IoB, 3neMeHTOB

KoHCrpyKuvlil, cxeM o6moroK u cne-

wailbHbtx Ma[uilH, Ho He 3aTparrBa-

nv ocHoB KoHCrpynt4wi,t 14 npilHt_l14noB

AefrcrBr/r. Vxe K KoH qy 40-x rofioe XIX

cronerilfl 6egpa3genbHoe rocnoACrBo

B 3n e KTp t4 q ec KVx M a u v1ax n onyq wto

Bpaqaren bHoe ABvl)KeH he, KaK 6oree

yHvlBepcalbHoe, xoTfl cTopoHH tLRtA

npflMolilHeilHoro EBvl)KeHNfl Bcerga

yrBep)+(Aan u: <<... npilpofla He v3o6pe-

na Koneco!> TaKafl cilrya qun coxpaHr-

nacb Aonroe BpeMfl, HecMorpff Ha To,

L{ro Anfl npeo6pasoBaHilfl Bpaqarenb-

HOrO ABV|XeHilfl B nOCTynaTerbHoe,

KOTOpOe qaCTO nprMeHfleTCfl B npoyt3-

BOACTBeH H btx MeXa Hn3MaX, VCnOn b3y-

torcfl pa3uoo6pa3Hbte MexaHwLtecKhe

ycrpoilcrsa: Kpr Boru nnlo-ruaryH H ul fi

Mexa Hu3M, Bt4 HT lA railKa, uJecTepHfl

tA pefi xa, ru6Kile nepe,qaq h c ch cre-

Puc.1
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r
TpoMarHilToB o6ecneqilBaer L{epe3

6anaHcilp BpaqeHile Bana c MaxoBr4-

KOM.

1,5 il roHfl 1882 r. QpaH qy3 ct.,ui,t

aKarqeMhK Mapcelu lenpe B 6onbruoM

aMQilrearpe My:en hcKyccrB tA peMe-

cen B I-lapNHe npoAeMoHCrp14poBan

BnepBbte csoil 3neKTpNqecr,,Vi,t MoJtoT

[3]. Ocuoeoil 3roro ycrpofrcrsa nBJIF-

ercfl ceKqiloH14poBaHu sr il coneHorg. 0r

KaIKAOTO npoBoAa, coeAl4Hfftoqero flBe

coceAH re KaTy[J K14, oTBoAnrcfr n po-

Bo[ K ceoeil MerarnNL{ecxor,t nra crlt-

He, ilHKpycrrpoBaHHor,l B 6pycxe v3o-

a ilpyroqero Marep uafia. Bgon u 3roro

csoeo6pa3Horo KorrreKropa cKoJrb3flr

nBe qeTKfi, npkrKpenreHHble K n3o-

n il pyro u.1e r/1 pyq Ke, Koro pyro M olK H o

nepeMeqarb pynorT. Ecnvt u.lerxh pa3-

MecTilTb Ha TaKOM paCCTOnHnV Apyr 0T

Ipyra, npil KoropoM r{t4cro nracrhHoK

KorrreKropa 6yger paBHo, HanpHMep,

10, To, KaK 6ur Mbr HtA nepeMeqanh

cNCTeMy r4eroK, ToK, BXoAfl u;1ilt qepe3

onHy qerxy u Bbrxo,qflu1:,z'ilt L{epe3 Apy-

ryo, npoilger 10 Kary[JeK. VcraHoBt4B

qerxil B KaKoM-H w6yga norolKe HVV,

nponycTl4M ToK B coreHorA v BCTaBhM

B Hyrp b L\vn il HAp tA3 Mfl rKo ro xen e3a.

[rl N HAp ocraHercfl BHyrp tA coneHo u1a

BO B3Be[leHHOM nOnO]KeHWV kl BblnaAeT

il3 COneHOnAa, KOrAa CUila TOKa CTaHeT

MeH bue onpeflereHHoro npeflena. EcnN

nepeMecrilTb qerxil Ha u ilp vlHy ognoil

nnacrhHbl KolrleKTopa, aKTilsHutil

coneHoilA nepeMecThTcfl Ha TaKy0 )Ke

BerilqilHy t4 cura npilTfl)KeHilfl u\/r1t4H-

Apa coneHohAoM yBen vquBaercfl.

Cocron H [4e paB HoBec nfl BoccTaHoB tlTcfr

TOITbKO B TOM Cnyqae, ecn il \nnh HAp

nepeMecTilTCfi B ToM )Ke HanpaBn eHVn

Ha raroe He paccror H Ne. UNI h Hflp

6yger B ror{Hocrl4 noBTopfirb BCe nepe-

Meule Hnfr qeToK, npoil3BoEl4 M ble pyxoN

M A UJ IAHT4CTA.

B 3neKrp14qecKoM Molore [enpe
(pyrc. 3) coreHo vE Aniuoilr 1, M cocro-

ftr1 u3 80 ce K WliI. Coeg nlrrerb H bte

npoBofqa oT ToL{eK Me}+(Ay coceEHil-

MtA CeK[UflMU COneHOVAa nOEKn loqe-

H br K Kon bqeBoMy KonfleKropy. llerrr,r

6unw 3aMeHeHbr flByMfl nnacrilHaMV,

n pil KpenJreH H brM 14 K pyKof Tr4, KoTopat

MOUa Bpaqarbcfl BoKpyr oct[ Kon bqe-

Boro KolreKTopa. Vrol MelKAy srtAMtA

nnacrhH aMV MolnHo 6uuo MeHfiTb, qro

AaBano Bo3Molr(H0crb onpeAenhrb

onThMarbHyro nnilHy aKTrBHoro core-

HoHAa. Korga 3Tor yron HaltleH, ero

3aKpenrflloT B14HTOM 14 MOnOT0M ynpaB-

Jrfl loT, noBopa,{ lABafr pyKotrb B ry t fivl

Apyryo cropoHy. )Kene:surr,t qHnHHAp

Becill 23 Kr; npil cttrle roKa B 43 A n

aKTVIBHOM COneHOVAe, COCTOfi qeM U3

1,5 ceKq,uil, Morror pa3BilBar y4ap B

70 xr.

B 1918 r. ao OpaH Wlv1 6uua npe[-

npil HfiTa non brrKa nocTpol/Tb 3neK-

rpvtqecKoe opygile l4l,Koropoe no

cyqecrBy npegcraBrfier co6oilr 3nex-

Tpt4t{ecKyro Mau il Hy c nocTynaTerbH btM

ABr,1X(eHheM. MOAenb raroil MauilHbl

6utna nocrpoeHa tA 6pocana cHapfl!

BecoM 50 r co cKopocrbro 200 m/c.

3ra r'roAen u o6raAana cyqecrBe H H br r'1 r.,'r

AOCTOHHCTBaMH: HHKaK0r0 AaBneHi,,lfi,

Hh3Kafl TeMneparypa, noqTH HHKaKoro

3ByKa.

Cn egyer or M er H T b, Lrro Aan b u e

MOAenr4 ,qeno He nouJro L4 HacToflqee

6oeBoe opygile He 6uuo nocrpoeHo.

Creor raroil 3neKrponyu K14 AonlKeH

cocroflTb t43 pfl[a Kary[IeK. Kor4a

L{epe3 o6rtroTK14 3Tt4x KaTyueK, He

coe4h HeH H brx Apyr c ApyroM, 6ygyr

nocreAoBarelbHo nporeKarb ro(tA,

KOTOpbre He nepeceKaorcfl Bo BpeMe-

Ht| MeHAy CO6Oi,t, CTaTUHOfr CHapfiA

6yger BTfrnABarbcfl MarH ilTH br M h ctra-
MU nOC/reIOBarer bHo B ST\A Karyuj KH.

CuapFA nonyL{r/r Hyx(Hoe ycKOpeHne

t4 nocne BbrKrr.oqe Hnfr TOKa B o6r',tor-

Ke nocneAHer,r KaryuKH no hHepwlvl

Bbuerhr t/3 crBorra. OgHaKo pacqerbl

noKa3ailh, qro [nfi Toro, qro6br MeTHyrb

tA3 3neKrponyu Kr/ raxoil )Ke cHapflA

t4 Ha TO paccro frHt4e, qro n cHapnA

tA3 7 1-rqvfiIlLr Merpoeoil orHecrpen uuoil

nyu KtA, Heo6xogmMo 3arparilTb B Teqe-

Hhe uecTil TbrcflqHbrx fioleil ceKyHAbr

3Heprillo B 1,1,3000 KWnorpaMMoMer-

poB. TaKilM o6parou, Anfl crpenu6ur

Aalrce v3 He6on buJoro 3nerrpr4qecKoro

opyghn 6urna HylKHa orpoMHafl Ha ro

BpeMf Mor4Hocrb. Kpot',te roro, B To

BpeMfl orcyrcrBoBartl 6urcrpoAeilcr-

Byr'or!k1e Kro.{14, Koropbre Moilil 6u

o6ecneqilTb noclregoBarerbHoe nepe-

KroqeHile curbHbrx roKoB no o6mor-

KaM 3nemrponyuKh B 3aEaHHbrfr secbMa

xoporxu il 14 HrepBan BpeMeH il.

5ur,q v gpyroN nyrb peueHHfl :rol,t

3aAaqfi, 3aKnl.OLrarcLuH ncn B yMeHb-

tIJeHHH TOKa V yBenhL]eHVV1 BpeMeH14

ero Bo3Ae itctaun Ha cHapflA, HO Torga

HyiKHO 6uuo VAn r H Hrb B lecfirxh pa3

crBor. Ha phc. 4 noKa3aH oAr4H v3

3CK1430B 3neKTpOnyu Kil, lA3 KOTOpOTO

Bl4AHO, qro OHa OqeHb ArMHHa V rpo-

M O3AKa.

BepofirHo, paccMorpeHHar Bbrue

3n e KTp 14 q ec KaR nyu Ka n peAcra Br fl er

co6oilt oAHy u3 nepBbrx non brroK co3-

Aarb 3neKTpoMarHilTHoe 6annmcTilqe-

cKoe opylKile, Koropoe B Hacrofl qee

BpeMfl ycneu Ho pa3pa6arur Baercr.

Cnegyor4r4M uaroM B pa3 BhrL tl

3neKTp14qecKhx MauhH c nocrynarerrb-

H blM flBl/)KeH ileM CTaI O ]/Cn0n b3OBa H 11e

(pa3BepHyToro B nnocKOcrb) crarO:.

aclAHXpO H H O rO 3r e KTpoAB H rare,n F .
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B L888 r. mranbnHCKrnVl $rnsrnn

lal Nleo OeppapilC tA cep6 cnwi,t 14 HlKe-

Hep h y,{eH bt ilt HttKon a Tecl a coo6 u\untA

o pe3ynbrarax cBot4x pa6or, Bbrnor-

HeHHbrx He3aBVCr4MO Apyr OT Apyra, no

co3EaHhto Bpaqaloqerocfi MarHilTHoro

norfl npil noMol4r4 AByx nepeMeHHbtx

TOKOB, il MerOqilX OilVlHaKOBytO L{aCTOTy

tA a M nJr HTyAbt, H o cAB 14 HyTbrX n O OTH O-

ueH il lo Apyr K Apyry Ha 90 3r. rpag.

I-. Oeppa pwc He npilflan cepbe3Horo

3HaL{eHilfl CBOeMy OTKpbtrl4lO, flOCKOnb-

KV, no ero ouLr6oqHbrM pacqeTaM,

Ko3SQrL[ileHr nore3Horo Ee14 crBtAfl

nogo6Horo 3neKTpoEBh rarerfl He Mor

npeBocxo4t4rb 50 olo, qro 6uuo coBep-

ueHHo HenpileMreMo Anfi npoMbltrjreH-

Horo npfiMeHeHilfl. H. fecla cqilTaJt

gayx$a3Hyto c14creMy Haw6onee 3Ko-

HoM vtquoft v BCe cBo v1 ycvnnfl B npax-

TwqecKoil genrerbHocrfi oH HanpaBnfin

no nyTh ycoBepueHCTBoBaH hfl !Byx-

Sa:nor chcreM br.

B craHoBleHVV TexHfiKu MHOro-

Qa:H brx r0KOB oLleH b Bar{H bt HCCne-

AoBaH.Afr L4 143o6pereHVF pyccKo-

ro hHHeHepa Mnxavra OcrtnoBHqa

AonhB0-[o6poBOJIbcKoro. Haqas cBot4

TeopeTilqecKfie u 3KCnephMeHTanb-

H br e vccrego BaHVfl o ce H b lo 1888 r.

u BbtnoIHl4B t(X B TeqeH[e rOAa, OH

pacKpbrn cyrb orx 14 6nw l-. 0eppa pnca,

rqoKa3afl onrhMarbHocrb cBfl3aHHotZ

rpexQaeHofi cilcreMbt ]A co3gan rpex-

$a:Hurr,t acuHxpouHutil EBvlrarerb c

poropoM B BhAe 6el ilq bero Koneca n

O6r'ltOTKaM il Ha CTarOpe, paCCpeAorO-

qeHHbrM14 no scefr ero oKpyxtHocn4.

Porop Eor r eo-,[o6poBoJt bcKoro 6srn

BbrnorHeH B BilAe cTaIbHoro wlfivl{A-
pa, qro yBen vqLABano oSQeKTil BHocrb

ucnonb30BaHufr MaTHilTHOTO nOIff, a B

npocBepneHHbte no nepm$epvlvl poro-

pa KaHarbr 3aKnaAbtBarhcb MeAHbte

cTepltH14, L{To yMeHbulano 3neKTpt4L{e-

cKoe c0nporl4 BIeHtAe, BCAeECTBUe qerO

14HAyr_{14pOBaHHbte B pOTOpe rOK14 MOrnU

ceo6ogHo nporeKarb. Ha lo6oBbtx L{ac-

Tnx poTopa 3Th cTepxH tA )r1eKTpl4qecKk1

coeflnlflltAcb Mexfiy co6oil. 3ro peue-

H He 0Ka3aIOCb Hailnyqul hM.

faxru o6pa3oM, K Haqany 90-x

roAoB XIX crorrerilff ylre 6an acfiH-

xpoH H ul ri 3neKTpoABhrarerb, cTarop

Koroporo MoxHo 6urno (pa3BepHyrb B

NIOCKOCTb>.

CaegeHVfl o ToM, KTO BnepBbte

(pa3BepHyn B nllocKocrb) craTop

acuHxpoHHoro AB?lraTerfl, AocraroqHo

TyMaHHbr. 3acnyxnBaoqee BHhMaHHfl

npegnolKeHNe no nrocKl4M ltt+eilHulm

EBvtrarerflM noflBurlocb B 1902 r., Korga

A. 3egeH nonyL{hn nare Hr Opa HL\utA

Ng 321,691,, B KoropoM 6um onilcaH

AByCTOpOH UUi,t rlLAHerT H ur l,r aCh HXpOH-

ssltZ ABHrarerb co BTop14LtHbtM 3leMeH-

roM B BfiIe npoBoAfiuleui Lli/Hbt [5].

fiaycropoHHflfl o6r'aorKa ero craropa

6ulla BbrnorHeHa B BHAe o6ulL{Hbtx

rpex$a3Hbtx o6r',roToK v tlvraracb rpex-

SasHbrM roKoM. Bo:H14Katoqee npil

3ToM 6eryr4ee MarHnrHOe nore B3aH-

MoEeilcrayer c HaBeAeHHbtf,th noA ero

Bo3AetlcreLleM TOKai\,1 14 B npoBoAfiqet4

LtJilHe, B pe3ynbrare L{er0 noflBIfleTCfi

np0AOnbHoe c& B'lraoqee ycHnre. E crltA

oAHy qacrb ABr,lrarels (nepBhqHyn vfiv

Brop'rqFiyc) 3aKpenr4rb HenoABt/)KHo,

ro ApyraF (cao6ogHan) 6yger nepeMe-

qarbcf c0 cK0pocrbto HeMHoro MeHb-

uer,t cKOpocn/ 6eryqero MarHhrHoro

n0rfi 3a cqer 3neKTpt4qecK0r0 cKonb-

)KeH ilF. 3gecu )Ke 6anu yKa3aH bt IBe
maBHbre TFroBbte cxeMbt Ha )Kene3Ho-

AOpOI{HOM rpaHCnopre c npH MeHeHHeM

tttHeil n brx Ie il rarere fr :

o KOpOrKUi,t WHAyKTOp pa3MeU.[eH Ha

noKoMoTilBe, a BTOpt4L{HaF UJrHa ynO-

)KeHa B noIoTHO nyTh;

o rHAVKTOpbr, BKn0qaeMbte no Mepe

Heo6xo Avtwacru, BXoArr B crpyKrypy

nyTw, a BTop14r.lHafl ttlLrHa 3aKpenIeHa

HA IOKOMOTil BC.

A. 3egen ocraHoB vlrcn nepeg

HenpeoAonhMblMLl B ro BpeMfl rpyA-

HOCTflMLI 3KOHOMilqeCKOTO XapaKTepa:

14 3yLre H il e fi n pa Kril q ec Kafl pea rv3a\nn

vryeu rpe6oBafiv 6onbuhx Kanilraflo-

BnolKe uwi,t. lAAee 3efleHa npil ttlnocb

6otee nonyBeKa )Krqarb cBoero KoMMep-

qecKoro nph MeHeH hr, r.rro o6rgcHfl eTCf

Te M, qTO H a n poTfl)K eHUU AOn rO rO Bpe-

MeHN orpaHilqeHHbtM rpe6oBaHnnw K

cKopocil/, ycKopeH N lo t4 HaAe)+(Hocrl/

oTBeq ailv Apyrile BilAbr Asil rarerefr.

B 1,922 r. aMep vlancr,,ui,t 14 HlKeHep

n. fpou6erra onilcar KoHCrpyKLl/to

cBOero Ky3HeqHoro MoIoTa, KoTopurra

np\ BoAr ncn B AehcrBue nuHemHb\1',"

acvHxpoH H brM AB u raren eM [6]. 06Morri,.1

3TO rO ABVI raTer F B Kn l'O Lr aI h C b B TpeX-

SasHyto cerb n por,,1 br LlrreHHoil qacroTbr.

ll on brrK L4 co3ga H vtn Tpom 6erro il Ho Bo ro

nnlefruoro act,4HXpoHHoro EB14rarerF

He npHHecnL4 x{enaeMoro pe3ynbTara,

nocKorbKy K.n.A. ero 6un paBeH BCer0

7 olo. 0606 qrt e n onyL{eH H bte pe3yn b-

Tarbr, fpou6erra BnepBbre onpe4e fiur1

TexHilqecK14e rpyAHocTl4, B03H14KUJhe

npil co3AaHVtA Ky3HeqHoro MoroTa c

IIUHCfr HUII"I ACVHXPOHHbIM ABVITATEIICM.

IpygHocn/ npN co3Aa HVLA 3neKrpo4Bt4-

raTerfl B03BpaTH0-nocTynaTerbHor0

ABN)+(eHVfl 3aKnoqar ncb B Heo6xogr,r-

Mocn4 B TeL{eHile Bcero BpeMeHil pa6o-

Tbt peBepcrpoBarb ero, T.e. pa6ora

EBVlraTerfl COCTO flna il3 qepeEyloUl14XCF

nycKoB u ocraHoBoK tA npeACTaBrff-

fla co6oilt nepilogl/qecroe noBropeHfi e

nepexolH brx n poqeccoB, a TaKI{e B

Har vqvv KpaeBoro :SSeKra, Koropurr,l

co3naeT flonorHilTerbHbre noTepil npf,1

BbrxoAe KoHrypoB Brop wquoi,t qen h v3

norrfi Bo3Ae ilcteun craropa. Bce 3TO

cH ilxarlo K. ft.A. ABuraTeIfl.
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