K UCTOPUN KOHBEPCUKN U beHnaMeHTaanblM AOCTUNXEeHUAM aBTOpPa /4.0: O6was vacTb

VIK 621.314:628 Penuvn A. M.

AHHOMauus: NanuaapHo AaHbl PapUTETHbIE MO UHAOPMALLMOHHOM EMKOCTU, HOBU3HE N O6BLEMY pesyribTaTbl aBTOPCKMX J4OC-
TWXeHW 3a noneeka B obrnacTu koHBepcuKkW. B kavyecTBe OCHOBHOro Mo neyatHomy ob6bEMy maTepuana ¢ Ha3BaHumem «Co3s-
AaHve n nccriegoBaHne apdeKTBHbIX NpeobpasoBarenen anekTpoaHeprun POA» (Mocksa. 1986) BrnepBble B 3MEeKTPOHHOM
BMAe npefcTaBneHa COKpalléHHasi ckaH-Komus “OTKpbITON” [JOKTOpCKOW AuccepTauuu (aBTopedpepata) B dopmMe HayyHOro
Aoknaja, BbINOMHEHHOV aBTOPOM BHe paboyee Bpemsi, BHE TEPPUTOPMM MecTa Tpyaa B “3akpbiTOM” npeanpustum (n/s).

Knrouyeenble crioga, e m.u. u npeumywecmeeHHo HoO8bIe: BEHTUMLHLIE NpeobpasoBaTeny (KOHBEpTepsl) anekTpoaHeprim (BM/BK
33), 6asosble cxembl BIM/BK (BEBIM/BBK), pekyppeHTHble anroputmbl (PACHI) HOBOTO OTHOCUTENBHO U3BECTHOTO B 3NEKTPOTEXHUKE CUH-
Te3a [4ecsTKoB, coTeH HoBbIXx BBK, cooTBeTCcTBYyIOLWMX ([0 ONyOnvKoBaHWsl) BCeM neranbHbIM Npu3HakaMm M3obpeTeHuii, Knaccbl CXeM-
Hbix Mopenen BBI/BBK, nHtepmetoanyeckuin cnocob (anroputm) uccrnenoBaHvs (aHanmaa v np.) BEHTWUNbHbIX (C HEMWMHENHbIMK ane-
MEHTamu) cxeM, MeTof dKBMBamNeHTHbIX peakunin (MOP), HoBble Teopembl pasnoxeHust ANS NpousBefeHus uaobpaxeHun Jlannaca u
Tabnuubl yHKUMIA ANS NnocrnefoBaTeNbHOCTU UMNYIbCHLIX MEPEMEHHbIX, PEXUMHbIE NMOPTPETHI U KOHCTPYKLMW ANS CXEM PasfUyHbIX
KrnaccoB, popmynbl/3aKoHbl CKaykoB, Npobrema KpUTUYHOCTU (KPUTUYECKUX PEXUMOB UMM COCTOSIHWUM, SMEKTPOMarHUTHbIX NPOLLECCOB
CcxeM) 1 pesynbTarbl peleHunst (hopmMynbl AN napamMeTpoB CXEMHbIX 3NIEMEHTOB Y NEPeMEHHbIX, Np.) ANs AEeCATKOB KacCoB MOAenen,
dasosble kagpbl (PK), kak Hanbonee obLMe, KOMNaKTHble N30bpaKeHNs CUCTEM UCTOYHMKOB KoHBepcupyeMbix OLC npu ogHoBpemeH-
HOW HarnspHOCTW U NPOCTOTe, Tononornu (M3obpaxkeHus UnNu NopTpeTsbl B hasosolt nnockoctn) cuctem K3AC, koMmnakTHble n3obpaxe-
Hua BBK (dasokappoBo-6noyHble, Tononoro-6mnoyHele, np.), P-ABNeHus, nx oTkpbiTMe, adpdekTbl peaynnvkaumm u peaykuum, pexyp-
pPeHTHblE POPMYIIbl (COOTHOLLIEHUSA) AN KOMMYTaLUMOHHBIX, KPUTUYECKUX U Pr- pexvmoB K-ro nopsiaka Ansi CXeM pasnuyHbIX KMaccos,
nonHble (No atanam u3nMKo-maTeMaTVyeckoro aHanmaa u MHxXeHepHo-MeToauyeckoro obecneveHns) pesynbTaTtbl UCCNeAOBaHNUIA BEH-
TUNbHbIX cxeM BBK gecaTkoB knaccoBs, pa3nuyHbiX poaos, BUAOB, TUMNOB, CEMENCTB, MOACEMENCTB. B T.4. HOBbIX, aBTOPCKMUX.

J].]]ﬂ HEKOTOPOro 3HaKOMCTBA /U3 x. UHKeHep, 7-2004, KHUTH A3bI KOHBEPCHKH. 2005
MOJABEPKEHO JIM1 CO3HAHUE KOHBEPCUU ? XOTEJOCH BBblI...

CrtpaHHOE sIBJICHHE 00HAPYKWI B CEPEIUHE MICCTUACCATHIX H300peTaTennb Apkaauii Muxaitmosny PenuH. ITo3aHee
OH Ha3BaJl €r0 PeOynAUKAYUOHHO-PeOyKyuonnvim Wiu P-aenenuem. Ha 3anane naeu nepBOOTKPHIBATENS MpPU3HAIH
obicTpo. Benymue pupmel — "Cumenc", "Xuraun" u Apyrue 63 CChIOK 3aIUTHIN €r0 YCTPOWCTBO MHOKECTBOM MATCH-
TOB. CIIIA, snonuu, ®PI', ®paniuu, AHrMH, Kanaael. OnuH u3 Hux Ha c.2. B Poccuu maruar — ¢ 1980 r. Ilo ceit neHb.

JIums B oxtsa6pe 1991 rona oOHapyXeHHbIE MM SBJICHHUS U BO3MOXKHbIE HA UX OCHOBE COTHHM M300peTeHHH ObLIM O(QHIMAIBHO
npusHaHbel. Ho He rocynapcTBeHHbIMH opraHamu. A "HPOCTLIMI/I" Y4EHBIME Ha MEXIYHApOIHOM HaydHoMm (opyme "AKmiy-
anvHovle npoodnemsl hynoamenmanvHvlx Hayk" 8 MI'TY umenu H.D. Baymana no nokiany "O Hoewvlx P-aenenu-
ax". CrenyanucTsl BEICOKO OLEHUIH €0 HIEH.

"Hayunvle u npakmuueckue pe3ynbmamsl 00K1A0UUKA 6bI36AIU DOTbUION UHMEPEC YUACHMHUKO8 KOHpepeH-
Uuu, OUeHeHvl KaK PyHOAMeHmManbHble, Ha YPOGHE OMKPLIMUIL 8 HOGBIX NEPCHEKMUGHBIX HANPABIEHUAX NPeodpa3o-
6amenvHOI MeXHUKU, ITeKMPOHUKU, UCHIOUHUKO06 Inekmponumanua". Hibke — ero ctatbs U HOBBIE CXEMBI.

KOHGGPCUKa U KOHBEPCOHUKa (mexcm onyckaemcs)

A. M. Penun, unen Coro3a y4éHbIX U MHKEHEPOB MM. akanemuka B. H. Yejiomest
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HPOI/BBEI{EHI/IIO U30BPAKEHUN COOTBETCTBYET CYMMA OPUTMHAJIOB:
M;F.s)C Z,- F;:(9) © Penmnn A.M. 1966. 2004. 18.1.2010
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Pat. CA1092190 Abstract of the Disclosure

SIX-PULSE RECTIFIER CIRCUIT/ CIRCUIT REDRESSEUR D'IMPULSIONS A SIX TUBES

A six;‘oulse rectifier circuit includes a rectifier bridge, with six valves, arranged in the secondary
circuit or a three phase transformer having an increased internal resistance and shunted by a load
resistor arrangement for sensing the actual value voltage for use in a fast control device with the re-
sistance of the load resistor arrangement matched to the increased internal resistance of the trans-
former, so that at least three but no more than four of the six valves are always commutating.

SIX-PULSE RECTIFIER CIRCUIT

Kaufhold W. Siemens AG. Germany ¥ &
1977-12-29/prior. 1976-12-30/1 — 1980-12-23 : i
CA 1092190 Hozm7/06 gﬁﬁ‘: = ;—j
THE EMBODIMENTS OF THE INVENTION IN II i
WITCH AN EXCLUSIVE PROPERTY OR PRIVILEGE
IS CLAIMED ART DEFINED AS FOLOWS: Fig. 1

F O O =

1. In a six pulse rectifier circuit, having rectifier bridge with six valves arranged in a secondary circuit of a
three phase transformer and shunted by a load resistor arrangement for sensing the actual voltage value for a
fast control device, the improvement comprising the transformer having an internal resistance substantially
higher than in conventional six pulse rectifier circuits and the resistance of the load resistor arrangement
matched to the internal resistance of the transformer such that a three but no more than four of the total six
valves of the rectifier bridge are always commutating, the internal resistance of the transformer being such
that current in the secondary circuit assumes a substantially trapezoidal waveform.

PETHERSTONHAUGH & CO OTTAVA, CANADA  PATENT AGENTS

This invention relates to rectifiers in general and more particularly to an improved six pulse rectifier circuit.

In known rectifier circuits having a rectifier bridge arranged in the secondary circuit or a three phase trans-
former and shunted by a load resistor arrangement for sensing the actual value voltage for a fast control de-
vice, particularly for static phase shifters, stability perturbations can occur which are caused by the ripple of
the rectified voltage. These perturbations make applications to fast control devices problematic. To circum-
vent these stability perturbations, the ripple of the rectified voltage must be reduced by higher pulse rectifier
circuits witch, however, requires correspondingly higher expenditures for transformers, diodes and other cir-
cuit components.

It is an object of the present invention to improve a six pole rectifier circuit in such a manner that it has the
lower ripple of a higher pulse rectifier circuit without the extra expenditure for circuit components.

According to the invention, there is provided in a six pulse rectifier circuit, having a rectifier bridge with six
valves arranged in the secondary circuit of a three phase transformer and shunted by a load resistor ar-
rangement for sensing the actual voltage value for a fast control device, the improvement comprising the
transformer having an internal resistance substantially higher than in conventional six pulse rectifier circuits
and the resistance of the load resistor arrangement matched to the internal resistance of the transformer such
that at least three, but no more than four of the total six valves of the rectifier bridge are always commutating,
the internal resistance of the transformer being such that current in the secondary circuit assumes a substan-
tially trapezoidal waveform.

The present invention utilizes the commutation breaks in the secondary a-c voltage of the transformer hav-
ing a suitably high internal resistance. The secondary a-c voltage of the transformer thereby acciuires an
approximately trapezoidal waveform which, when rectified, approximately exhibits the ripple of a 12-pulse
rectifier circuit. Additional smoothing means are not necessary. The effect of the invention is based on a
lengthening of the commutation time and the participation of the mentioned number of valves in com-
mutation process, causing a corresponding flattening of the amplitudes of the secondary a-c voltage.

Figure 1 is a simplified schematic of the rectifier circuit of the present invention.

Figure 2 illustrates the waveform of the phase voltages of the line and the rectified secondary voltage of
the transformer.

A transformer 11 with a customary winding arrangement is shown on Figure 1. Transformer 11 has an in-
creased internal resistance through the use many turns of thin conductors and is lauded on the secondary
side, via the rectifier bridge 13 by the load resistor arrangement formed by the series connected resistors 15
and 17, the total resistance of which is chosen to be approximately equal to the single line internal resistance
of the transformer. It should be noted here that with decreasing resistance, the flattening of the secondary
voltage of the transformer increases. Instead of the customary, approximately sinusoidal secondary a-c volt-
age, an approximately trapezoidal secondary voltage is obtained thereby, which is rectified by the six- pulse
rectifier bridge 13. The remaining ripple of the rectified secondary voltage U is less than that of rectified si-
nusoidal a-c voltage.

The loop gain of a control equipped with the rectifier circuit according to the present invention
remains unchanged.

CM., Hanp., KaHIUaaT. Tuce. apropa, 1971 r., keury CTabumms. Huskux u .. . 1974, ¢.50,57. © Penun A.M. 22.8 2008
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Ha ucx. Ne 036/6490 ot 06.11.85r, n/s1 A-142
PEIIEHHUE
Hay4HOTI O ceMuHapa Kadeapbl IPpOMbIILIeHHOI 3jekTpoHuKkn MOMU ot 21.
03.1986 r. no nokaany k.T.H. Penmuna A.M. "Co3nanue u uccijenoBanme 3¢-
(¢exkTHBHBIX NpeoOpa3zoBaTesieid IJIEKTPOIHEPTUU
PaAMO03JIEKTPOHHOM anmaparypbi"

I[TPUCYTCTBOBAIJIN: nokropa Ttexundeckux Hayk mpod. Jlabynmo B.A., mpod. XBocToB
B.C., gon. bynaros 0.I'., xkanaumarel Texaudeckux Hayk mom. bormanos H.H., 3a6poaun 10.C., T'o-
mukoB B.1O., T'op6aues I'.H., JIykua A.A., Hegomyxko U.I'., O6yxoB C.I'., [TomukapnoB A.T'., Ia-
peako A.U., c.H.c. Omgpiab C.B., cr. nmpenoa. [TaBnoB ®.B., accucrenTsr Boponun I1.A., MupoHOoB
B.H., umxenepst byssikun C.I'., JIyzanos C.A., JlobpoBoabckuii A.H.

[To moxmamy BeIcTYnUIM K.T.H. 1o1l. 3abpoaud FO.C., k.1.H. mou. bormanos H.H., a.T.H. mom.
bynaros O.I'., n.1.H. ipod. JlaGynmio B.A.

3acimymaB u obcyauB mokian A.M.PenuHa, yqacTHUKM CEMUHApa COTJIACUIIUCH MPUHATH pe-
IICHUE B CACAYIOMICH PeIaKIInu:

1. Ony6nukoBanabie A.M.PenuHbIM TpyAbl U MIPEACTaBICHHBIC B 3aCIyIIaHHOM JIOKJIaJAe pa-
OOTBI TTOCBSAIICHBI pa3paboTKaM M MCCIICAOBAHUAM BEHTHIIBHBIX ITPE0Opa30BaTelIe pa3IMIHOr0 Ha-
3HAYEHMS, UCTIOJIB3YEMbIM B PaJMO3JIEKTPOHHON anmaparype (PDA), B 4acTHOCTH, B KauecTBE HC-
TOYHUKOB BTOPUYHOTO 3JIeKTponuTaHus. [IpencraBieHHble B 9TUX TPyJdax U B IOKJIaae pabOThl MO-
r'yT OBITh pa3/ielieHbl Ha JIBE YaCTH:

a) Pa3paboTka HOBBIX cXeM mpeoOpa3oBaTelicii, B OCHOBHOM MHOTO(])a3HBIX BBITIPSIMHUTEIICH C
LIETIBI0 MCTIOJIb30BaHUs UX B UCTOYHUKAX muTaHus POA. Pa3paboTku aBTOpa HanpaBJICHbl HA YBEIIH-
yeHue vuciia (a3 BRIMPSIMIICHHS C IEJIbI0 YMEHBIIICHUSI BEJIMUMHBI U MOBBIIIEHUS YaCTOTHI MyJIhca-
LU, yaydIlIeHne UCIOIb30BaHus TpaHchopmaTopa U BeHTU el (n1noaoB), noseimenue KII, B ya-
CTHOCTH, TIPH HU3KUX U MH(OPAHU3ZKUX HAMPSIKEHUAX, MTOJTydeHUE TPEOyeMbIX BHEITHUX XapaKTepH-
ctuk. Becero momydeHo cBeimie 70 aBTOPCKUX CBUIACTENBCTB HA M300PETEHUS, B PAJIE PEIICHUM MOKa-
3aHBI CTPYKTYPHI U QJITOPUTMBI TOJY4EHUS HOBBIX CXeM. ABTOPOM MPEJIOKEHA KIacCHU(PUKALIH
peoOpa3oBaTeNIbHBIX CXEM, OCHOBaHHAs Ha Psje MPU3HAKOB W YUYUTHIBAIOIIAS MPEAJIOKEHHBIE UM
CXEeMBbI HOBOTO THIIA.

3....

4. PaboThl aBTOpa ONMyOIMKOBAaHBI B 36 HaYYHBIX CTAThIX B HAYYHO-TEXHHYECKHUX JKypHaJax,
76 aBTOPCKUX CBHUICTEIIbCTBAX HAa M300pETEHUs, MOHOTpa(puu, YIeOHUKE, psAlle ACTTOHUPOBAHHBIX
cTaTeil. ABTOpP HEOJHOKPATHO BBICTYIAJ HAa BCECOIO3HBIX U MEKOTPACIIECBBIX HAYYHO-TEXHUUYECKHUX
KOH(EPEHITUX.

5. Pesynbrarel npoaenannoir A.M.PenunabIM paOboOTHI, TPEICTABICHHONW B 3aCTyIIAHHOM JIOK-
Jaze, MOKHO OXapakTEepU30BaTh Kak 'pellleHHEe HA OCHOBE CYIIECTBEHHOTI0 TeOpeTH4YecKOro
00001IeHNs] KPYNTHOI NP00JieMbl, HMeI0IIell BajkHOE HAPO/HO-X035lCTBEeHHOe 3HaYeHue" .

C yueToMm BBIIIIECKa3aHHOTO MOKET OBITh cliejlaH BbIBOI, 4TO K.T.H. Pemumn A.M. mo cBoeit
KBATH(UKAIIMN COOTBETCTBYET YUEHOI CTeNeHH JOKTOPA TEXHUYECKHX HAYK.

IIpencenaresbp ceMuHapa
338, Kafenpoit DpoMHIIeHHOR PJERTDOHMEK M3U

Her.E, Tpod. B_(x5 S (IASVHUOB B.A.

YeeoHu#t cexperaps xadenpH

CT, IPSTIOA,. (PPATKVHA M.J.

/5 g2

PS. Br160op U3 MHOTHUX 0T3HIBOB MMEHHO (hparmMeHTa JaHHOI'0 3aKJII0YEeHHUs 00yCJIOBJICH CBOE-
o0pa3ueM yTBep:KICHUS ellé HA NPeJICTaJMU OCHOBHOM 3alllUTHI 0 PELIEHUH B JUCCEPTALIMH
npoodJiembl B (popmyinpoBke BAK 1 0 COOTBETCTBUHM COUCKATENS CTEIICHU JOKTOPA HAYK, 4YTO
OOBIYHO JTOJDKEHCTBYET JIMILb B IIPOLIECCE OCHOBHOM 3aIUTHI. © Penun A M. 18.4.1988.
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MHeHMe npodeccHoHana
MockoBcKaa NpomMmbeiluneHHan raseta. 6 oktabpa 2005 - ne 39 (358),. ¢ 18

BYAYLWEE B MNOOAPOK

MyTe OT WOEW 00 EHEOPEHWA
NOPOA TEPHUCT M OMeHb OoNor,
oCOBeHHO ANA POCCHACKMX
H30OpEeTeHHWA Ha PoOHOA
aemne. Ho, Kak c4MTaeT
Apkagvd Muxadnoedy PenMH
— MHKEHED, YY4EHKIN,
JeACTEMTENEHEIN YNeH
MexOyHaApOOHOW AKamemMuK
ABTOPOE HAYYHBIX OTKPEITHA

W H30BpeTeHHA, NOCTOAHHLIN
YHACTHHE M Naypear
eXeroqHoro MoCcKOBCKOD
NPOMBINEHHOTO CAanoHa
HHTENNEKTYANBHOR
COOCTEBEHHOCTH «ApXHMEd s, —
NyTh 3TOT OCHNMUT MOYILMA,

teHTAGPA HononHunoce 70 neT.
OT ZyWwe Nosgpasnaes ero
HEenass QoNrHE NeT ¥U3HW.

5 apcedans y4EHOrI-HOSaTODS
127 u30EpeTedWA, JaWMILEHHEX
ABTORCKAMK CBHOETSN=CTEAMM (Ma-
TeHTamu). MscbpeTteHus W 14 cep-
TAPUUMPO3adHEx  payroHan1sa-
TORCEME NDEANTHEHWA PEnuHa KMo-
MNoMs338AHSl B KOCMOHSETHEE, B YHU-
KanoHslx paspabdoTEax Hedrexd-
MUYSCKOW W YToNsHOA NPOMEILE-
HOCTER, ONBITHRE M CEQNHAHBIX NDO-
WIBoGCTEAX PaOWMS- W aBHanpoma,
BETOM Y4cNe B OGOEEOA TEXHWHS
NEPEOAHHON N0 MMUEHIMK 38 DyEEH.
Hanprmep, WCTOMHHE 3NeKTponM-
TAHWA pabcTaeT cercgdA B Hede
ABCATHOE CToaH da weTpeinTane

Apxaqum Mu<alnosuuy 26

GnumHero AeAcTEMA MIUM-2%. KimeH-

HOW 3MEKTDOMETHWTHRIA annapat Pe-
THMHAE MPUMEHASTCA  SHAMEHMTOR
dmprod Cyxono Ha GoeEblx MALLMHEX
cyneprnacea.

370 TONBKD NPAKTHYECKAA Y4&cTh
HOSATODCKOE  ASATEMNEHOCTH  3TOMD
TANAHTNKEDMD Y&NOBSKE.

AL M. Penwvy — pedopsaTop 8 ma-
TemaTHEe. OH npegnoxun anredpa-
MYESLEWME TEDDEMEl PAINOHEHKA
(R-Teopesbl), Bonse NpOCTHIE ¥y O0E-
HEIE, YeM WHDOKD HIESCTHEIS HMHTE-
rpane dioamena, Bopena nnu IMpues-
Gepra; copMynNUpoEan W onybnu-
KOSAN 3350950 SHAYKDE. KOTORBIE WK-
oKD NPHMEHAME 5 3NSETPS- W pa-
AWoTexHWEe. EMy yaanock OTEPBITh
HOBSIE B3EMMOCSA3A, CYLLECTEY-
WIWMEe B HOHEEDCHMKE, KOTODBIE,
PacWWpAs MPWELIYHEIS NpedtTaE-
NeHWA, CRoCoBITEYT YAYYWSHKRID
MCMONESOSAHMA MOWHOCTH  MCTOM-
HHKOS NoCTOARHGTS Toka 023 YEENM-
YEHWA WX Maccel 3a cuer aduhek-
TOBE PEIYNNHEZLUMM W PEOYELHMK,

ESlZnlBIEMEIX HAMEHEDLIMMCA K3-
PAETEPOM MYN= 3UMK.

MNagHoe TEO0DETHYECKDS OTHRSITHE
Panula B HAVKE, HEIBEHHDW UM pe-
AKTDOHMKOR, W £030aHHBIE HA &8 OC-
HOBE PEeaKkTPOHHBIE KOHEEPTERLI APK
IHANK TONLES YEPES . ToWOLATE NET.
YBRl MO0 CHE NoDR 3TH ceepxaddes-
THSHEIZ B 3K0HOMMMNHEIE Noechpaso-
EATENW INEKTROIHEPTHM HE MOy YH-
MK NPEKTHYSL KOS ROHMEHSEHWA.

YusHee, cofpaswueca 3 MITY ww
H.3. baymara & ckTAbpe 19391 roga
Ha MeroyHEpOOHER HaydHBIE dhopym
wOKETYaNEHsE npodnemsl dyHOaME-
TAMBHEX  Hayks, Iacnyllas goknag)
AN PeruHz «0 408 P-ABNEHWAX =
NEWsHany peaynsTaTe  NPOSSIsHHsIX
HcCnenosa-ud YHOAMEHTAMNEHEIMA
#..H3 YPOEHE OTERSITHA B HOBSIX NEep-
CNSKTHEHE HANPEENSHWAx nosodna-
SOBATEMEHIA  TEXHHEH, ANSKTOOHMEH,
WETOMHEHEDS 3NSKTRONHTAHWA .

LBTOP pagd, 4To MOeA Pogunack E
Pococrd, 1 ®enaet ToONsHD QOHOMD;
yTofbl DOCCHAHS MOMMM ropaMThsA
CASNAHAEMKA 3 CTRaHS CTHRSITHAMEA
W NONy<aTs OT Helx MoNa3y. EMy 52 pas
A0SSN0ts BEMOETE CEOM WI0CpeTe-
HHE NOO SYHHM HMSHEM W 30800, ¥ 38
pySekom. Ho roe B3ATL WML, BOEMA
W CPeicTER  CAMOMY OTCTawBaTe
NoHOPKMTET CTPadbl M 050K NEAES...

B 2004-05 rogax & M. Penud cTan
AMTNOMAHTOM HALWER BEICTABKM afD-
XMMEN:, NONYHME (5 KOTOpRE Daall
SECCNOPHOE NMPUEHAHME HMEHATHIX
YHEHBIX W MPOMEBILLNSHHHEDS.

Omutpua 3E3HINKAH,
reHepanbHBIA OWPERTO
Me#ayHapPoOgHOrD MHHOBALMOHHOMD

LEHTRA «ApXHMeny

Penun Apkagnn Muxannoeud

Tpéxchasuble epadceroanlll U pesepcHuil Gaszoewie
BeHMUNEHEIE KOHGepMeaps! ITeRmpoaHepaun

Toéxchasneie epancerossil (T#-EBK! u pesepcHeld (TRP-SEK)
0azoeble BEHMUNLHEIE KOHEEDIMEOL! AanNexmpozHepzuy (33 —
nepesia 00 IHep2o3HPeMUsHoCTY MUpoaLie pekopdcMeHsl &
KOHEEPCUKE (¢ NPpesallieruen InNexkmpoMazrumyol mowHacmy

OMHCCUMEeNsHO NONeIHOT acea0 nuws 6,83 v 27,36%, a o ze-
kepamaopy  (aHepsocemu) — npedeneHo gosMoxkeie 1,752 U
2.06% coomeemomesrHo) coedy scey 4 MUpe KoHgepmepos 33 4

Romubayuy GespeakmopHLly GAROCMyneHyvamsx cyem ¢ 12- u 9-
gpamyod dacmomaold Aynscauty npu ux pafome 8 ecmecmesHHoM
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