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B aacroamee BpeMa cymecTByeT M·aoro pa3HbtX BapaaaToB_ cxGM .,oBnaneaai! aa nony-. 

npoBO)lH!IKOBbiX aneMeaTax. HaJKe npHBOJlliTCli pe3yn&T8Tht cpaBaeaaa xapaxTepacTHK pa3nH'I

BhiX CX9M COBD8)l9BHil1 DOIIY'I9HHbl9 B O)lHHSKOBbiX ycnOBHliXo 

ITOCKOIIbKY nonpo6aoe. OIIHCSHH9 K8lK)lOi! CX9Mbl 38HSinO 6bt 3A9Cb CIIHWKOM MHOrO Mec-

T81 BHlK9 DpHBO)lliTCH IIHWb OCHOBBb19 DpHHDHIIbl nocTp09HHH STHX CX9Mo 

0CHOBHblMH Y31I8~ CX9M COBnS)l9!fHil liBIIHIOTCH: BXOJlHOil <jlopMHpOB8T91Ib1 aneMBBT ·oT-

6opa COBD8)l9BHil-aBTHCOBna)l9BHil1· _)liiCKpHMHHaTop-<jlopMH,poBaTenb1 YCHIIHT91Ib. 

Bo.nxonahlx <I>?PMHpoBaTenax.ucnon&3o8anac& cnenyromae aneMeHThl: 

1. ITa~nnenbBO BKIII0'19HHhlil )lHO)l (ITn)l cna5o BnHliiO!IlHil Ha aMnnHTYllY MSIIblX CHr

··aanoB II O~p8HH'IHB81011lHil 60IIbWII9 CHrHSIIbl1 OTKpb!BSIO!IlH9 STOT )lHOJlo 

2. ITocn9JlOBST91IbHO BKII10'19HHblil )lHO)l (n) 1 HOpMSIIbHO nponycKSIO!IlHil H950IIbWOi! TOK 

11 pa6oTarom11il B pelKHMe 38KpbtBSHHli BXOJlHhiMH IIMnyn&caMu (pac. 1a). 

\ 

3. AMnniiTYllBblil orpaHH'IIITen& aa Tyaaen&BoM n11one (Tn
1

) 1 aarpyJKeaaoM aa Manoe 

ConpOTIIBn9HH9 ( 100 OM) 1 o6ecn9'1DB81011l99 OJlHO YCTOii'IHB~e COCTOliHH9 HS H8'181IbHOil BeT-

BH xapaKT9pHCTDKD TYHHBIIbHOrO )liiO)la (puc. 16). 
\ 

4. 0nHOBD5paTop HS TYH.B91IbHOM_)lHO)l9 (Tn) 1 <jlopMDpyromHi! HMnyn&c KSK no aMnnH

Tyne1 TSK D no )liiDT91IbHOCTII (puc. 1B). 

5. YcllnHTen&ao-orpaHII'IDTen&abtil Kl'CKan nu<jl<jlepeanuan&aoro THna (nY) B pa3nH'IHhtx 

JICDOIIHBBHliX (puc. 1r). 

6. TpaH3DCTOpHbl9 KSCKS)lbl C o5mHM SMHTT9pOM (T
9

) 1 o6meil 6a30il (T
5

) 1 o5ma~ KOn

neKTOpOM (T ). 
K 

1.· <l>opMHpyromue Ka6enu (<I>K) una Tpaac<jlopMaTOpbt (Tp). 

3neMeBTht OT6opa coBnaneauil-aHTHcoBnaneauil ( 30C) 5btnH cocTaBneHbt D3 onaoBu5-

paTopoB aa Tyaaen&HbtX nuonax (Tn) 1 a TSKlKe B~monaeabt aa o5bt'IHhiX napannen&ao BKnro

'IBBHhiX )lHO)l8X1 DpD'IBM B O)lHOil CX9M9 HCnOIIb30BSII8Cb MO)lH<j>HilHpOBSHHSli ll91Ib fapBHH81 

yny'IW81011l8~ DO)l8B~9HH~ B9COBII8BWHX HMIIYIILCOB (f). 

CTpyKTypa DOCTpOBHDli <i>opMHpoBaTeneil D ::JQC p831IH'IHbiX CX9M IIOKa3aHa B 'J'S6na

ll9 1. 
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ABTOpbl N> 

0MenbSIH9HKO 1a n 

0MenbSIH9HKO 16 T· 
6 

Eywnun,CeubKO 1B n 

Eacunanae 2 T 
K 

KonnaitoB 3 Til. 

EynSimoB u np. 4 ill 

Eacunanae 5 Til' 

EynSimoB u np. 6 n 

3enenoB u np. 7. nn 

ronyTBHH. H np. 8 T6 

Ta6nuu·a 

$ o p M u· p o B a T e n b 

Til 

n Til 

Til T' 
6 

Til Til 

Til 

ilY Til 

ilY $K ilY. 

T $K 
3 

2T T T 
3 K 3 

T T _TB_ K __ 3_ 

soc 

Til 

Til 

Tn 

Til 

Til 

T6 

Til 

n 

n 

Til' n· 

Til 

r 

nuTepaTypa 

2 

4 

2 

4 

5 

CxeMbi la, 16 n 8(1) 6i,r~u ·abmonaeabr 
. (2) ' 

ao Mnorux aKaeMnnSipax, na ne'laTHbiX nnaTax. 

MonTalK cxeMbi 5 .6bm TaKlKe ne'laTHbiM. 

Cpaay cne,11yeT noA'I:epKHYTb, 'ITo npu nepexone K neqaTHOMY MOHTalKy B cxeMax na

noceKyHAHoro AHana30Ha MoryT B03HUKaTb COOTBeTCTByiOI!lUe TeXHH'leCKHe 38TpynneHHSI, 

CBSI38HHbl9 B OCHOBHOM C Hey.llOBlleTBOpUTenbHOi! r3eMnef!r H yaennqeaneM eMKOCTef! B OT

nenbHblX ·TO'I:Kax cxeMbl. TeM ne Menee ne'laTHbii! MOHTalK B cepullnoM ucnonnenulr cxeM 

aeo6XO,IlHMo 

npenaapBTenbHaSI npoBepKa 6onbWHHCTBa CX9M llpOU3BOllHUaCb OT nyra HMnynbCOB, 

cj>opMupoaaamerocSI ycTpoi!cTBOM, 15nmt-cxeMa KoToporo uao6palKeHli 'iia puc. 2. HMnynbcbl 

HB cj>oTOYMHOlKUTene B036ylK.IlallHCb CBeTOBblM llOllyllpOBO.IlHHKOBblM HCTO"'HHKOM. $QTOYMHO

lKUTellb 6blll nOAKniO'l9H K BblCOKOOMHOMY BXO.IlY KaTO,IlHOrO noBTOpHTenSI 'l9pe3 0Tpe30K Ka-

6enSI, ,llllHHOi! KOTOpOrO 38,1l8B8llCSI nepUO.Il uyra UMllynbCOB, U3M9HHBWHi!CSI B npenenax 

T = 25 f 100 nceK. ·4ucno nMnynbcoa, 3Kcnonenuuanbao y6blaaromnx no aMnnuTyAe, coc-

1"aB/!HllO - 50. HMnynLCbi c KaTO.IlHOro noaTopnTenSI noAaBanucb na ycnnnTellb c nonocoll 

-nponycKaHHH 150" Mru. ilnH noAaanenuH nnaKO'lacToTnoll cocTaBnSiromell a uenb cornacoBaH-· 

HOrO Ka6enSI 6bma BBa,lleHa eMKOCTb 91 nKcj>. C nOMOWbiO uyra HMnynbCOB MOlKHO 6blnO 

oueBHTb MepTBOe BpeMSI OT,IlenbHblX 3UeMeHTOB CXeM, a TaKJKe llHaiia30H aMIIUUTYll BXOll

HblX UMllYllbCOB,, IIpH KOTOpOM Ta HUH UHaSI CXeMa CHOC06Ha pa6oTaTbo 

npoToTnrr cxeMir 1a 6hm onucaa B
131

• CxeMa 16 TaKaS< lKe, KaK n 1a, TOnbKO aa ee 

BXO.Il Ao6aaneH TpaH31ICTOp C o6mell: 6aaof!, 6naroAapH "!:aMy ynyqweHbl 'IYBCTBHTellbHOCTb H 

orpaaaqeane nMnynhCOB rro aMrrnnTyne. CxeMa aaqnaaeT pa6oTaTb c T = 60 nceK n 

U BX MHH = 0,4 B. OnaaKO Bb!XOllHOf!_ ycHnHTenb HOpManbHO nponycKaeT BCero nHWb 

naa nMnynLca (rrpn T = 60 nceK). 

1 

i.· 

I 
-1 

' ·' 

I) 

'~ ' 

CxeMa I B uMeeT TaKyro JKe CTPYlCTYPY• 'ITO u I a; ecnu ne C'lUTaTb .no6aB

nenu.!l TpanaucTOpa c .o6mell 6aaoll na BbiXOll ee cj>opMupoBaTenSI. 0AnaKo 6blcTpoAeilcTBIIe 

Aauaoll cxeMbl cymeCTBenao hoBblmeao (T • 30-40 acex) 6naro.llap.!l ucnoni.aoBaHHIO 6onee 
MUH · . 

OblCTpoAeilcTByromux AHOAOB u BblnonneHHIO ranLBaHU'lecKoll CB.!I3H MelK.Ily BCeMu 3neMeHTaMu. · 

· · IV . 
npu UOCTpoemm CXeMbl 2 3a OCHOBY 6blna B3.!1Ta I a, HO C 3aMeHoil .llHOJUIOrO orpaiDt'lHTe• 

n.11 aa Tynnen&ublll AHO.Il u Ao6aaneHHeM 3MHTTepnoro llOBTOpHTen.!l ua BXO.Il.cxeMbl. Huep

nuouuocTb U 'lyBCTBHTenbBOCTb TaKUe lKe, KaK H Y I6, HO Bepxauil npe,llen aMUllHTYil BXO.Il~ -

BblX HMUynhCOB 38MeTBO Bb!Weo 

CxeMa 3"cocTOBT TonLKo ua oAnoau6paTopoa na Til, u ee 3neMeHTbl caSiaaabl MelK.Ily 
, MHB 141 

co6oi! ranLBaHB'l9CKU (T MHH = 30 f 40 HCeK, U BX ·. = 0,4 B). B CXeMe 4 HMnynb-

·Cbl cj>opMUpyiOTC.!I ,llUO.IlHblM orpaHH'lUTeneM, AUcj>cj>epeauUaUbHblM yCHUUTeneM U ~.llHOBH6paTO~ 

poM na TynnenLHOM AHO.Ile. CnoJKeaue curnanoa ocymecTBn.!leTcSI B 3MUTTepnoll uenu Tpaa-

3HCTopa, KOTOpblil npucoe,llnHeB ,llanee K o.llHOBU6paTopy na TYHHellbHOM .llUO.Ile. CxeMa pa6o

TaeT qeTxo, aaquaaH c T • 60 nceK. 

CxeMa 5 oTnuqaeTCH oT BbrmepaccMoTpennhix TeM, 'ITO cj>opMupoaanue HMnynbca no 

.llllHT9llbHOCTH UCyllleCTBnSieTCSI B Hell He O.llHOBH6paTOpOM HB TynaenbHOM llHOAe, a KOpOTKO

aaMKHYTldM 0Tpe3KOM Ka6en.!l (1M PK-150 - B 'KaHane COBlla,lleaull, 1,5 M - B KaHane aHTH

COBlla.lleHHil). 3TO ll03BOUSieT yMeHbWHTb MepTBOe BpeMSI cj>opMHp~BaHHSI .llO -,25 HCeK. no 

aMUnBTylle HMnynbCbl cj>opMnpyiOTCSI TYH~enbHblM .llllO.IlOM, HarpyJKeHHblM Ha BOUHOBOe COnpo-

u BX:.=-;;_== = 0,3 B. 

141 
B cxeMe 6 uMnynLcbl cj>opMupyroTCSI nocneAoBaTenbHblM nnoAHbiM orpaan"lnTeneM, 

llO.IlKniO"l9HHblM K 6a3e TpaH3UCTopa, B KO~neKTOpe ~OTOpOrO noCTaBnea, KSK H B ~' KOpOT

K03aMKHYTblil oTpeaoK Ka6enSI. CoanaAeHHH oT6upaiOTCSI c noMOWbiO o6bi"':Holl: Anonaoll: cxeMbL 

c ucnonb30BanueM ycoaepmencTBOBaanoll uenu rapBHHa. CxeMbl 7 u 8 no.llpo6no onu·caHbl 
Ill 151 . 

B 11 COOTBeTCTBeHHO. 

Ha ny'IKax ycKopnTenH uaMepSinacb aaancuMocTb CKopocTu C"leTa oT nanpHlKenaSI·aa 

cj>oToyMHOlKHTeUSIX, ypOBHSI .llHCKpHMUHSUHH COBIIaBWHX HMIIynbCOB, a TaKlKe KpHBble 38.1l~p

JKaHHblX coanaAe~un I! aHTncoarraAeuull. TenecKon 6bm cocTaanen ua qeTbipex rrnacTu"lec~nx 

CUHHTDnnSITOpOB paaMepOM JQQ X JQQ X 10 MM ( B Kananax COBnaAeaui!) H 15Qxl50xJQ MM 

(a KaHane a:UTu=au"aAenull). CqeT"'HK aaTncoarraAennll' pacnonarancSI BTO~biM, "'T06bi. B aero 

saBe~oMo nonaAanu ace qacTUUbl, rrpoxoAHBmne qepea TenecKorr. Hcrronb3'oaannch _c!>oToyMao

lKUTenu $SY-30, uMeBmue no"'TH onnaaKOBbill: Koacj>cj>unueaT ycuneanSI rrpn Ollimx ~~· Tex' lKe 

3Ha'l9HH.!IX aanpHJKeBHSI UUTaHHSio 

HaMepenuSI rrponaaonnnnch na ny.,Kax paanuqaoll. nnTencuaaocTu. · PerucTpupyeMbie qac

THUbl ,llaBanH HOHH38~HI00 6nB3KYIO K MHHHMallbHOll:o PeaynbTSTbl H3MepeHHll llpUBe.lleHbl. Ha 
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puc. ~ 7 7 u n :ra6nuue 2. Ha puc. 3 npunenena 3aaucuMoc:rb cKopoc:ru cqe:ra (nenopMu

ponaimoro}. OT uanp!IlKeHUSI Ha ljloTOyMHOlKUTenSIX 'npu- yMepeHHbiX UHT9HCHBHOCTSIX ny'IKOBo 

· C'l'penKaMu yKa3ano _To nepxnee 3Haqenue nanpSilKenuSI nu:ranu<~, aaqunaSI c· Koroporo B03~ 

nuKaeT c;e:r ueconnanmux uMnynbcoa, :raK na3biBaeMoe 'npone3anue'. CxeMa I6 uMee:r nna

:ro ouono 200 B,' oc:ranbHbie cxeMbi-B 2-3 pa3a BbiWe. npyrue H3Mepe!IHSI noKa3anu, 'ITO cxe

Ma Ia UMeeT nnaTO ~ I50 B H B TpH pa38·M9HbWyro 'IYBCTBHTenbHOCTb 0 '19M I6, nnaTO 

cxeMbi 2 coc:rann<~no ouono 600 B. OnnaKo n nanuoil cxeMe ne 6bm cnenan Kanan aa:rucon

nanenuil1u no a:roil npuquue ona nanbme ue uccnenoaanacb. 

Cnenyromull puc. 4 unnroc:rpupye:r, KaK U3MeHBIOTCSI cqe:ruble xapaKTepuc:ruuu (nopMu-
5 

poBa!IHble} 
0 
Korna cyru9CTB9HHO UOBbiW9Ha UHT9HCIIBHOCTb ( 2,5.I0 1/ C9K na Bb!XOU9 CX9Mbl .,:on-

·nanenull II 3,5.I05 I/ceK-Ha Bbixone KaJKnoro Kanana npu CKBalKHOCTII ycKopu:ren.SI P = I5}. 

Bun'no, 'ITO npii yK-a3anuoil UIITenciiBHOCTII .pa6o:rocnoco6nbl numb cxeMbi 5,4 u In, B KOTO

pbi_x aneMeHTbl CBSI3aHbl Me>KJly co6oil ranbBaHII'IeCKU, a eCnii eCTb eMKOCTII 0 TO B HX 

pa3paUHbiX uenSix noc:raaneHbi cpaBHIITenbno Manbie conpoTIIBnenug. CKa3annoe ne o:ruocuTCB 

K cxeMe 3, B Ko:ropoil nenonn~il c<reT 6bm o6ycnonnen ne unepnuonnoc:rbro, a nenonnoll a¢;_ 

ljleKTHBHOCTbro :rpoilHbiX coananenui!, 'ITO cnenonano U3 Kpuaoi\ 3a,nepJKaHHbiX connaneuiiil. 

C<reT ABOIIHblX connanenHil- B STOil cxeMe AOCTIIran neo6xOAUMoro MaKCUMyMa. nauuag cxeMa 

o:rnu<rae:rcB xopomiiM pa3pemeniieM (eM. :ra6n. 2}, onnaKo IIMeroTCSI onpenenennble :rpynnoc:rii 

B uaneJKHoM o:r6ope connaneniii!, ecnii nHana3o_n aMnnii:ryn BXOUHbiX IIMnynbCOB neniiK. 

113 p1IC, 4 BIIUHO TaKlKe, KaK B CXeMaX 6, 7 II 8 ( 3QC Ha UIIOUax} 0 CHnbHO yxynrua

naCb <ryBCTBIITenbHOCTb C ynenii<reniieM_ 3arpy3KII. nnSJ: Cp8BHeHIISI na piiCo 4 II 5 npeACTaB

nena 38BIICIIMOCTb C'I9Ta IIMTiynbCOB OT nopora AIICKpUMIIHaUIIII B 3QC UBYX CX9M - 5 II S. 

npii yMep_eHHOll IIHT9HCHBHOCTII XapaKT9piiCTIIKII o6eHX CXeM HMeroT XOporuee nnaTO, OUHa_!<Oo 

~or,na IIHT9HCIIBHOCTb CUnbHO U0Bbllli9Ha, B C~eMe 8 nnaTO IIC'Ie3a9T0 a B 5 -- COXpanneTCllo 

TaKU9 ll(9 xapaK:repiiCTIIKH II3M9pS!niiCb a'cxeMax In H 7. npii 6onbWoll UHTeHCHBHOCTII In 

IIMena nonnyro aljlljleKTIIBHOCTb c<reTa :ronbKO y caMoil rpaHIIUbl npone3anuSI. C~e:r cxeMbi 

7 pe3KO 3aBIIcen_ o:r nopora UIICKpiiMUHaUIIII, B oc:ranbHbiX cxeMaX-UIICKPIIMIIHa!liiOHilbie xa

p~KTepiiCTUKII 119 CIIUManHCb0 UOCKOnbKY HX KOHCTpyKUIISI B 3TOM OTHOWeHUII 6blna ney,no6-

noll. 

CxeMbl I6, 4 II 5 uccnenonanucb u B :raKHX ycnonu<~x, Korna 6onbmaB 3arpy3Ka 

'nananacb nnw~ no onnoMy u3 Kananoa (5 ~ 6.I0
5 

I/ceK}, a <riicno coananenui\ coc:ranngno 

4' - ' -
2.Io- l/ceK. PeaynbTaTbl aTHX HCllb!TaHIIil !1p1IB9U9Hbl na pHC. 7 • Ha1IM9HbWIIe npoc<reTIJI 

na6nronanHc:;b B cxeMe 5 ( ~ I5%}. 

11ccneUOBaHIIe CXeM aHTIICODUaUBHIIil UpOBOUIIUOCb TaKlK9 Ha nyqKaX pa3HOil HHT9HCIIB

HOCTII, UOCKOnbKY a#eKTIIBHOCTb aHTHCOBTiaABHIIil CYID9CTB9HHO 3aBIICIIT OT 3arpy3KH KaHa

na an:ruconnanenuil. B :ra6n1Iue 2 npunenen Koa¢¢1Iunen:r K a , noKa3biBaromiiil, no cKonb

KO pa3 yMenbmaeTc<I c<reT :renecKona, ecnu BKnro<riiTb c<reT<rHK aHTIICOBTIBAennll. Cnenye:r 
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OTMeTHTbo 'ITO ycnOBHSI H3Mep9HBll &a pa3UH'IHbiX ny<rKaX B TOll HnU HBOi! _Mepe OTnHqanuCb 

Apyr OT ,npyra, UOaTOMY UpBBeABHHb!O ,naHHbl9_ MOryT npeT9HAOB8Tb TOJtbKO Ua OII9HO'IHblll 

xapaK:rep • 

B :ral5nR!Ie 2' Mbl IIOllbiTanucb o6o6mHTb pe3ynbTaTbl BC9X uamux HCllbiTanull CX9M 

:rpexKpaTBbiX connanenull c onnuM KananoM aa:rucoananenui!. Ta~nuna conepJKHT cnenyromue 

CB9A9Hllllo B KOUOBKe 2 yKa3aaa-Ta MaKCHMBnbHaSI 3arpy3Ka na Kanan, npu KOTOpOll UOTepB 

B a¢<PeKTBBnoc:ru cxeMbi connaneHHll, o6ycnoanennble ee MepTBbiM npeMeneM, eme cpannu

:renbno aenenuKII, nopSIAKa IO% unu Menbme. B :rpe:rbell Kononue cneaa yKa3aHbl 3Ha<reHHSI 

pa3pewaromero npeMenu npu MaKCHManbaoll 3arpy3Ke, cnpaaa - B cny<rae yMepennoi!. To 

JKe o:raocu:rcSI u K 4-ll KonoHKe, rne_ npuneneno_MHHHManbnoe pa3pemaromee apeMSI r , ,.., _ MHB 

npu KOTopoM arN>eKTHBHOCTb peruc:rpauuu eme 6nu3Ka K eniinune. B uononue 5 npiiaenelia 

qync:rnu:renbHOCTb cxeM; B :rex cny<ra<~x, rue ne 6blno npSIMbiX H3Mepenui\1 3naqeaue U MHH BX 

oneaunanocb ny:reM cpannenua c<reTHbiX xapaK:repHCTIIK. Koa¢¢1InHeHT an:ruconnaneaiii\ K a 

nan B KOnOHKaX 6 H 7. B :ra6nuue BCTpe<raroTC!I eme cnenyromiie o6o3Ha<reHHSI: p -cKBa:lK-

HOCTb ycKOpHTenSI, 

imnenull. 

N -3arpy3Ka no Kanany, N - C<reT na BbiXOUe cxeMbl COB-
BX. - Bb!X. 

naHBbie
1 

npHBeUeHHbie B Ta6n1Iue, He UpeTOHUyroT, KOHO'IHO, Ha a6conroTHyro CTporOCTh, 

HO :reM He Menee BMeCTe C 3aMe<raHHSIMU UO CXeMaM,COUepJKaruHMHCSI B TeKCTe 0 OUH U03-

BOnHroT nponec:ru coo:rae:rc:rnyromee cpanuenue xapau:repucTUK pa3nn<rHbiX cxeM.--nnSI pa6o:ru 

B ycnoBHHX MaKCUManbHbiX 3arpy3qK npU ynoBn9TBOpHT9nbHOM pa3peruaromeM BpeM9HH 

5
/2/ -

= 5 f IO nceK nau6onee nonxon<~mei\ SIBnSieTCSI cxeMa , • O:raocu:renbno ManaS! 

HB9p!IHOHHOCTb STOll CXeMbl o6~!1CHSI9TCSI Hanu<rUeM ranbBaHH'IeCKOll CBSI3ll MBJKny aneM9H~ 

TaMU U T9M, 'ITO B ee ljlopMHpOBaTenHX neT sneM9HTOB C cymecTB9HHOi! UHepUIIOHHOCTbiD, 

TaKUX, B qaCTHOCTU, KaK OAHOBU6paTOpbl Ha TyHuenbHbiX UHOUax, 

B 3aKnro<renue c<rn:raeM cnouM nonroM Bbipa3UTb rny6ouyro 6naronapnocTb an:ropaM 

BblmepaccMoTpennhiX cxeM connaneaiii!, nro6e3HO npenoc:ranunmuM a:ru cxeMbi na uccneno

naaug, c.r. Eacu~aA39, IO.r. EyAH moay, IO.E. Eywnuny, 11.A. ronyTBUHy, A.<P. nyaallueny, 

IO.B. 3aaeBCKOMy, B.A. 3eneaony, B.C. 3unony, 11.4>. KonnaKOBy, n.K. fle6eneaoil, fl •. Man

na, H.C. Mopo3, A.r. Mopo3ony, M.H. OMenbSIHenuo, B.A. CenbKo. Mbi :raKlKO 6nar6napnbl 

fl.fl.·HeMenoay, B.<P. Eopelluo, B.f. fpe6unnuuy, fl.C. 3onuny u E.C. Kpacno6oponony 3a 

6om;ruyro UOMOIDb npu U3M9p9HH!IX. 
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