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MXObIAHN &AHIRNBND

dmms by30d30m0 s0ds@s 1924 bemol 25 0063566 mdamalido, bogmemmD
5 Ba@omons byy30d30mgdol mgsbdo. bogmemmba badsMomggmmb 3ofmgzgemo
3gM0bogol — dgbamomb Jadymasl — dmbBagmyg agm. K96 0ym dobo 39356-
4969 o 356740653 dgbgdgmon, dgdmaa 30 — ©8dM300gdgmo dBMabago.
dmmd 35333Mmd0sb 3530 83330 5dm GMoa(305L godygs, 15 Bemnwsb
LBogmmdEs 39MMENbsdnzal s bimemsdn, go33gmamgdal dMomgwgddo,
303566 30OMM30m3BM0bsg — LabIGMGMIL v3Mmgd8gdwms.

1941 Bob mg@maddgmdn dgsbeg gmobgmo dmms beyzndgomma “aob-
Lo gmotgdamo bagob gs8m” @asdmime RsoMoibs mdamabol Lasgas-
30m 89460399330, GEM3mol oMgd@mcn 0d EMHML gsbmosm 6-ba dabgoem
®K0dNG0.

1944 6. 8946039930L Bo3o@qdom @sdmaghgdal dgdga dmoms dsboem-
30DMEs JoMmggem 393609609006 gMmoe doomagl dmbgmazal Lasgossom
0bbBo&n@n.

m30bdgdam3 bemgddo dmms byy(30d30em8s &gdbmmmaso @snbym duds-
M5 mdomobob g.00308Mm30b bob. bosgoszom Jombobsoda ((36mdamo, Hm-
améz 31-g JoMbaby), bowss 13 Bgmabowo ndydsgs.

1947 B9l 23 Bemob dmoms byyz0d30m0 @gdmmdl 3oMggm Losg@mmm
3mbBImdsb godmambgdobogol, Hm3mal gobgzomemgdsl dsb dmgma dgdmgm-
30 dgdm743g00gd0ma dogmnsalbibdggs doydmgbs — ,396M@3xM560-mg008xEMnbs-
30 (339935000 39m3g& Mool AHmEmEom”. gb ngs 35b K96 300093 89406034-
30b LaN3mmIm 3Mmgd@nb bobom ssdndsgs. baddg gbgds Mmz003BFMNbaglL,
Mmdgmo(z 98Mgbobs s ©8d3580L MML 39MEGIRMgbsw gomsng393e o
530l go8m o6 LnMEgds sLogMmgbn bmo. 83g6039mgdL sdzm 833560
®30m3xMH0bsz0L 35M06@ o0 (dog. mb3Mn) doaMed pmgdey 396 dmbgmbos
domn 03 @mMbydy aondxmdgbgds, Mm3 LyMoyma aodmdzgds onbymb. dm-
ool godmambgds dybBow 93 bamggbal admggel gdbabymgds.

03039 1947 Bgmb dmoms omgobrs, 3ob bmgom msfmomadgzamdy odm-
Babo. bmgomb gobbs 3o gdmmao gm ommemo dmbs 393900 (3g(3m-bm3Mabm)
©d IbogomnEo gobosmmgds 3Jmbos s 03 ML Fndomdes bojstrmgg-
mmb babgmdbogm 303gmada. domg dom goyo — gomtgn dggdabsoc. dma-
30069800 dmmsl 3gymmgd Lodmdomb mogn ssbgds s dz0mal S BM@SL
doydm3bs Lygmama msgo.

bogoonggmmda 03 bobo d300@MG0bmgol Mommo aym, bLsgnmamo
(3MEboLy s 3gomognzs3oolb aodmygbgds. sdobomgal Logofmm aym dmb-
3M390 go@adamMaqds LoisbmgMgdmam. Moymo doGgMmosm@a ommdgda
5 mxsbob MRgbol 3omEadymgds smdmAbms aowsdbyzg@n s dmmsd



0dnmgdom mggs 0 5305(300bg Mo, 3sb 3MBLEMNIGMEL bogdosbmdsls
d03ym bgmo mdomobol Lbgswsbbzs Jombobsdo (3oMmgal Lob. Jombaebs,
&boobs o Lbgs). badydoml SsMomgmuFo dmmsd 35645603 3g6gdmm-
30b Bo3nmE9G0 9339 Mdomalidn, LoJoMmggmmb 3mmo@gdboine 0bLEn-
&&do  @osdmagms 1969 bgmb. dogmo 83 brmgdol gobdsgmmdada dmos
360350 (3bm356 308mambgdgddg gobogMdmdrs 3ydamdal s dMagammo
0bmgos00l 0g3@mMa© aym (3bmdaga.

dmagz056g60m, ©s LomEbmal dmemm bmgdsdwy, nxcmmbo 3536096
®0653dOmM3gemn oym bogommnggmmb &q4603060 1boggMboGgEdo.

dm3g36m Gg4LG30 cbomgm Imms bey30d30mals ogH B Mo dabo
dofMomaEo asdmambgdal smbgds, Mmdgmors, LasgGmO™ gdbBab s
30dmygbgdyma &gmdobmmmaonl 598 9b@Mmdal dgbsthbgdals nbboo,
dmyzoboemos Mbmm g6sdg.

30bs oo dommds goeagybsom Rgdlb dgnmemglb Bobm (30bobosg-
b (30330mb, HM3mob ogmamago dMm3nlb gofmgdg gb Bogbo mol Lobo-
omgb 396 boboge.

* * *

dmms byyzndgzomalb bbmgbs, Mmamz Mebgastm dg(36096al, Gm3mal
3006939335 ®gM 300093 396 Foomm KIMMZ360 305MJds @ PORILYdS, Bm-
ameg 9gfmanmo dgmxobobs, 3oMo@ygedl aMhgds ymggm domasbdn, 30b(y
3oL 0(3bmds. 83 Bogbol aodm(393s dmmals gofMma3gamgdol dg3ga dabo
bbmgbobomgalb 3506 g Joboggdgmos d30mabs s dsmogMo mxobabogsb.

anméao boy3ndzama



Fgdb dmmdsl 3mdmgbo Fgdl dgmmemgbs s o dggmdemb,
b(T)anmb) 830@1) - 30(*7{63{7[) [QO 830@0330@[) - 30(:{@(0600—{)(0(30(0[).

3M015 bIBN33NNOL B06001d30

bodmmdn g0bg3m03bgds d305(300L LEgMML s dgboadmms, gsdmygb-
9099 0gbslb 39MG0gomNMo  sgMgbs-oxrmgbol LogMgbo s35MsGgdob
d93m3ds3980bsL. gl bsdMm3n JgbEmmademos 0bwngnEsmYMa, 396MHdm
0bo(300@0g300 s dgadmgds go3maygbmb amanl L3gznomalb@gdds, sbgsg
5305(300L dmygemnmgdds, MmamM(y 9305(300L obGmGol 39Mdm, g0 E-
SMMM0 dbsGmmo.

55305635 559960 Mo 393580 S Fmomgnbogds (3bgbo, Lazmmetn msogo
©9053060b bsdmzar 3935@Mmmbgo Batmdmamanbs. LoRdsobs ©s Gz0fMm-
361630L DMEILMSE gMmo, gobznmemgdyma GMabgdabs s M30bngbab
Bmbdy b3gmgmol oo Bsboema abgg bgmdoybzomdgmo smdmAbws.

dmogfMo Ladogfm GMmobL3mMEGn, GmM3mol 3oMs@gbmds asbmogm
3390360l bogygogoom dbydydo 3m@3bo, oguBms (3L Joybgoogow
080bs, M3 gzgms s9Mm3mMEol bomdgbo domogzo 396 dmgdlb ddndg,
361535mdMEMEm0dbn Jobol o@30Mm3sL.

530530006 BoMBo@gdoms gogm@osado (3m@o 3063 0y oMmdos Lobdg-
mgom GMIbLIMEMEB M6 3Mb3NEgb(300bg, (MBS 306393 o) ozmEs, o
dbmemme 83 dmmm EAML gobos (36mdoemn, Hm3 1936 b. &.3960mB 30630
30dmb (3000 BodGMOMngzo d0Mzggmn 3gmm 33§ 9o mzomaxkmabsago.

dsb dgdmggy 39300 oym 3zgemds, LadMmgd@m aodmzes, 3363
390&3xMgbols s M30:m3xMnbagal m30bgdgdom gMmmdmogsw smg®-
3000 835M5@0 3506(3 396 aobs hzgbo ymggmomano 3bmgmgdal boboemo
abg, Bmames Bggnmgdog, s305(308. Rgdo sDM0m, 530l dodgba gobmozm
LEmMgE sMLgdym 306G s 3MbLEMN(30980L bs3mmzgebgdgda.

396083IxMgbo 33069 &30600536gmdams s 3mMadMbE Mo RMgbal
boRgoGno saommdmngn boboomol sdm(3560L gdbaby@gds. aMogsdmao
dmE g 30008M9698d0 300503 dnbogal gsdmoaygbgds. Mmmabs 3o-
390 390&3BM6900 35dmhbrbgb, LogsgMm 303568 9d0 339 OG-
6030096 5 5gMM3MME L s305(300L aobmymaggmo Bsbomn gobs.

5,

2012 6. odoeobo






CAMOJIET BEPTUKAJIBHOT'O
B3/IETA U ITOCAJIKM C BUHTOM
M3MEHAEMOI TEOMETPUI
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CEMEMHAS TPAIMINA

Illora Hukomaeswy Xyunmmsnmm pogwics 25 sHBapsa 1924 roga B r. Tommmcn B
cembe Hukonaa Buccapuonosnuya u Haranbu fAxosneBnbr Xynumsuan. Hukomnan
OB y4eHMKOM IiepBoro nérunka Ipysun Buccapmnona Kebypus, cHavama ero ma-
HMIVHICTOM, a 3aT€M CaMOCTOATE/IbHO cOBepIlaj Non€Thl. Crenya Tpaguliui, 3ajo-
JKE€HHOI1 oTLIoM, ITloTa ¢ 15 j1eT yBnéKca aBuanyen, u3ydasn adpoguHaAMUKY U MEXTIY
YPOKaMy IIPOEKTUPOBa/ IMTaHTCKUI TUPOCAMOJIET-CAaHATOPUYM.

B okta6pe 1941 r. geBaruknacHuk llota Xynuusumm «BBUAY MCKTIOYNTETbHBIX
croco6HoOCTel» ObIT 3aunc/IeH 6e3 9K3aMeHOB B TOMMMCCKMIT aBUALIMOHHBIN TeX-
HUKYM. B To BpeMs jupeKTopoM TexHuKyMma 6bi1 Muxann Apremosud JxubyTu.

B 1944 r. mocie yCIemHOro OKOHYaHYSA TeXHUKyMa, Illota 661 mpuHAT BMecTe
C TPYIIION MOJIO[IbIX TPY3MHCKUX yY€HbIX B MOCKOBCKMII aBUALIIOHHBIN MHCTUTYT.
B nocneBoennsie rops llota Xynuusuay Hadan paboTaTh TeXHOIOroM Ha Towmmc-
CKOM aBMAILIMOHHOM 3aBofie M. I. JluMuTpoBa (1M3BecTHOM Kak 31-blif 3aBOX), T/e
npopabotran 13 net.

B 1947 rogy 23-netamit llota XyumimmBuan momy4yaeT IepBo€ aBTOPCKOE CBM-
[eTeNbCTBO Ha M300peTeHNe, pa3BUTUIO KOTOPOTO OH BIIOCTIEICTBUM IIOCBATUT BCe
CBOU TBOpYECKME CUIBI — «BepTONET-caMOJIET C BUHTOM U3MEHSAEMON F€OMETPU».
9TO OBITIO YCOBEIICHCTBOBAHME €r0 AMIUIOMHON PabOThI IOf TeM >Ke Ha3BaHMEM.
Peub mpeT 0 camonére, KOTOPBII BO BpeMs B3jieTa 1 MOCAJKM CIIOCOOEH IpeBpa-
I[ATbCA B BEPTONET, I KOTOPOMY IIOITOMY He TpebyeTcs B3/IETHO-IIOCA/JOYHAS T10-
noca. Y aMepuKaHIleB pa3pabOTaHbl BapMaHThI MOJOOHOrO CaMoOIéTa-BepTONETA
(manpumep - Ocnpu), HO 1O CUX ITOP He YAETCs UX YCOBEPIIEHCTBOBATD JJO TAKON
CTeIleHM, YTOOBI ONPABIATh UX CepUITHOE MPOU3BOACTBO. VI3oOperenue Illora mo-
3BOJIAET IIPEOTOJIETh 9TOT Ae(eKT.

B tom xe 1947 ropy IlloTa >xernncs Ha Codun [eopruesne Tapanamsun. Vimes
0cobble BOKa/IbHBIE JaHHBIEe (MEILI0-COIPaHo) 1 My3bIKajbHOe 0bpasoBaHue, Co-
¢us B To Bpems paborana B [ocynapcrBennoit Kanenne Ipysun. Bckope y Hux po-
muics cblH Teopruit u e MPUIIIOCh OCTaBUTb PabOTy M MOMHOCTBIO IOCBATUTD
ce0s1 BOCIIUTAHUIO CBIHA.

B to Bpemsa B [pysun aBuaropy 6bUI0 TPYAHO HATU IMPUIOKEHNE CBOUM 3HA-
HMAM ¥ KOMIeTeHUVM. [I1A sToro HeoOXofuMo ObIIO IepecenATbcss B MOCKBY.
TpynHoe MaTepuanbHOE IOTIOXKEHUE ¥ HEOOXOAVIMOCTD HOJIEP>KMBATh CEMBIO 3a-
craBwm lllota oTmanuTbca OT GONMBIIOI aBMALMM U 3aHATHCA KOHCTPYKTOPCKOI
IesATeNbHOCTBIO Ha Pa3/INYHbIX 3aBofax I. Tounucnu (3aBog uM. Kuposa, THUVCA u
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1.71.). [Tapamnensao B 1969 1. [lloTa okaHYMBaeT MaIIMHOCTPOUTENIbHBIN PaKyIbTeT
Ipysunckoro nonurexumdeckoro nHcturyra. Ha mporsxennn Beex stux net llora
IpOAO/Kan paboTaTh HajJ, MHOTOYVMC/ICHHBIMU M300peTeHUAMNU U OBUI M3BECTEH
KaK aBTOP MHOTVX YCOBEpPLICHCTBOBAHMII B 00/1aCTH MaLIMHOCTPOEHMSL.

BrnocnenctBum 1 BIoTh o nocnepHux et xxusuu [lora Xyunmsunm 6b01 cTap-
IIVIM HayYHBIM COTPYAHUKOM [Py3MHCKOTrO IOMTEXHNYECKOTO MHCTUTYTA (B Ha-
cTosiijee BpeMsi — [Py3SMHCKMIT TeXHMYECKUI YHUBEPCUTET).

B mocnenyromeM TekcTe 4nTaTeNb HAET OMMCAHUE OCHOBHOTO M300peTeHms
loTa Xyumnmsuiay, HanMcaHHOE UM CaMUM.

Xo4y BbIpasuth 607blyio 671arogapHOCTh Moelt cynpyre Huno [uxucrasu-Xy-
LVIIBY/IN, KOTOPAsl BIIOKI/IA OTPOMHBIIT TPY/, B OITyO/IMKOBaHNe 9TON KHUTHL.

* * *

[Tamarp o Ilora Xyummsuam, 6€CKOPHICTHOM YYEHOM, JOCTVDKEHUSA KOTOPOTO
elljé He TIOTyYMIN JO/DKHOM OLeHKY U TIPU3HAHNA, IPeJaHHOM CEMbJIHNHE, HaBCET-
Jla OCTAHETCA CPefy BCeX, KTO €ro 3Ha/L. BBIMYCK 3TOJ KHUTY TIOCMEPTHO AB/IAETCA
MaJIO¥ JAHBIO €T0 IMAMATH CO CTOPOHBI €TO ChIHA U 6/1arofjapHO¥ CeMbIL.

Teoprmit Xynumsuim
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IocBsanjaro cBosi Tpyx >keHe u 6ompuiomy apyry Cogun, cbiHy
Teopruro u moert BHy4ke Buxropun-Cogun.

OT IIOTA XY MIIBUMIIN

Tpyn oTHocumTCcAa K O67MacTM aBMAnVM M MOXeT OBITb MCIIONIb30BaH IIPU
paspaboTKe /leTaTeNbHBIX anmnaparoB Beprukaabaoro Bsméra n [ocagkn (CBBII).
Tpyn BbINOMTHEH B YacTHOM, MHAMBUAYaNbHOM  IIOpAAKe KaK BUPTYyaJbHOE
HIpUIOXKEHMe K ICTOPUY aBUALUIL.

YenoBek, MOCTPOMB Cyfja M OCENIaB KOH:A, MOYYBCTBOBAN CeOA IOIIMHHBIM
X035111HOM 3eMu. C POCTOM CKOPOCTH U IPy30000pOTa U C Pa3BUTIEM IIOCCEITHBIX
¥ 5KeTIe3HBIX OPOT OOJIbIIAs YacTh CYLIM BHOBD CTajla €My HeflOCTYITHOIL.

MomiHplii  BO3AYIIHBIL TPAHCIOPT, MPEUMYLIECTBO KOTOPOTO  JErKUIi,
BMECTUTE/IbHDIN, KaK ANYHAs CKOPJIyIa KOPIIyC, OBIafiel HeOOM, HeCMOTpA Ha
TSDKETI0€, MHOTOKOJIECHOE IIIACCH, HATPY3KY KOTOPBIX BBIEPXKMBAIOT He BCe GeroBbIe
IIOJIOCBI A3POIIOPTOB.

B sridopyn ycrexoB aBmanyy Maao KTO JyMal O KOHKYPEHLM! C Ha3eMHBIM
TPaHCIIOPTOM, MaJIo KTO 3HaJI U TOJbKO HEJaBHO CTAJI0 M3BECTHO, 4YTO elje B 1936
ropy @.I1.Kypoukun mucneiTan BeposATHO nepsblit I'C.

C Tex mop OBUIO MHOTO OIIBITOB, MCIIBITAHMII M IIPOEKTOB, HO aIllapar,
COBMENIAIOMNII KauecTBa BEPTO/NETA M CaMOJIETa, TaK M He CTajl YacTbIO Hallel
IIOBCEHEBHOI XV3HM, KaK OObIyHasA aBuanus. Ilo MoeMy MHEHMIO, IPUYMHOIN
3TOTO MOTYT OBITh HETOCTATKY KOHCTPYKLIMM CYIIECTBYIOUIVIX BUHTOB.

Bepronmer mnpu Majnoit Ipy30HOLBEMHOCTM M CKOPOCTM TOPU3OHTA/IbLHOIO
no/iéTa pemaer 3alady MEeCTHOTO Xapakrepa. Jupipkabnb IpurofeH A/ galbHUX
nepeBo3ok. Korza nossuimch nepBble BEPTONETHI YoKe NeTany BO3AyLIHbIe TUTaHThI
AHT-20 n bouHrn u asponopr cTana HeOTheM/IeMOIl YacTbIO aBUAIIL.

The

2012 1., Tounmucu
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CAMOJIET OCOBOVI CXEMBbI

Bropasa mupoBas BoOJiHa, 3BaKyalysi TaraHPOICKOIO aBMALIMOHHOIO 3aBOJa B
Towmucnu, cosmanme ToOwmmmcckoro aBmanyonHoro Texuukyma (TAT) moBeicuia
nHTepec K aBuanyy B [pysvm. Torma crynentam TAT yske 66110 M3BecTHO, 4TO H0/IEee
100 71.c. n3 MorHOCTH 1200 J1.C. ABUTATE/SA UCTPEONUTENS TEPSIETCST OT HeLOTOPaHMUS
TOIUIVBA M BBIXJIONA ra30B. TeMa He BXOfuIa B 00BEM y4eOHOTO IIaHA. OHAKO Y
Monopbix npemnopasareneit I. bepupse u b. KpacmaBckoro He ObIIo OCHOBaHMA
orkasarb cryfmeHtam 1. Xyrnumsunn, 3.Uxennse u P.Kavapasa B BeIOpaHHOI MMM
TeMe KypCOBOTO IpoeKTa: ~VICIo/b30oBaHMe SHEPIUY BBIX/IOIHBIX Ia30B IBUTATe/A
BHYTPEHHEro CrOpaHMA /1A HaJlyBa U NOBbILIEHNA TeMIIepaTypbl BCACBIBA€MOTIO B
ABUTaATeNb Bo3ayxa . IIpo6iema peranach Mpy HOMOIIY 3)KEKTOPOB, yCTAaHOB/IEHHBIX
Ha BBIX/IOITHBIX ITaTPYOKaX JABUTATEIA.

Yuntena noppepxxamu crygeHTta UIH.Xyunmsmm u mpu BeiOOpe TeMbl A
AUIUIOMHOTO IpoeKTa Ha TeMy “CaMonér ocoboii cxemsl - [enmmkonrep-Camorner
(TC)" bnaromaps pemenuto pupektopa TAT M.A JDxubytu, Kak pegkoe
UCK/IIOUeHMe, 3alMTa JUIJIOMA COCTOsach B uioHe 1944 r. B TAT, yn. Kamo 70, 1.
Towmcn. O6beKT AUIIOMHOTO NpoeKTa: OfHOMECTHBIN UCTPeOUTeNb-Pa3BeuuK,
C KpbIJIOM IIAPHVMPHO CBA3aHHBIM ¢ (ro3e/smKeM ¢ moBopoTa nog 90° mpy moMoIm
CIlelIMaIbHOTO JOMKpaTa C JBYMs 3Be3000pasHbIMIU MOPLUIHEBBIMU ABUTATE/IAMU
BO3JIyLIHOTO OX/IakjeHus u ¢ Buntamu ®Oukcuposannoro Ilara (BOII), Tuametp
BMHTA 5 M.

EnuHcTBEHHOE 3aMeyaHue 110 IPOEKTY CAeNTaHo O(UIaTbHBIMM ONIIOHEHTaMI,
IpefcTaBUTeNAMN  TOWIVCCKOTO aBMALMOHHOro 3aBoja JI.Kasembckum 1
b. IaponosbiM: IloBOpOT BMHTOB CBf3aH C IIeperpy3sKaMM BbI3SbIBA€EMBIMIU
KapJOJIVICOBBIM YCKOPEHNUEM, YTO HO/DKHO OBUIO CHIDKATb 0€30IacHOCTD MONETA.
HecMoTpsa Ha cTonb cepb€3HOE 3aMedaHMe, IMPOEKT IONMYyYMTT IONIOKUTENbHYIO
ouenky u texuuk II.Xynumsuayu, BMecte ¢ rpynnoit 5% Bbimycka: I.Camagse, Y.
baxpap3e, B. Coxonbckum, B. Muxkenanse, O. [JlaBnuanupse, 3. Yxennse, P. Kauapasa,
B.IJouxanse, A.Torobepuase u ap. 6pi1 3auncined B MOCKOBCKMIT ABUALVOHHBII
Wucturyr (MAN) 6e3 npuéMHBIX 9K3aMEeHOB.

[Tocne 6onesun Bo Bpems yue6bpl B MAV, mpu cmabom mHTepece obuiecTBa K
I'C a1 Havan paboraTh Ha TOMIMCCKOM aBMAIIVIOHHOM 3aBOJe, OKOHYII [py3suHCKuit
Texunuecknit Yanusepcuret (B To Bpemsa — I'TIM) no cnenyanbroctn «TexHomorns
MamyHocTpoeHuA». HecMoTps Ha Bcé 310, Iennkonrep-CaMonéT cTal 1iebio Moeil
KU3HH.

BecoBsle xapakrepuctuku lemukomnrepa-Camonéra (to >xe 4to um Bepronér-
Camonét mnu Camonér BeprukanpHoro Bsnéra u ITocagku) mo Tpe6oBaHMAM Haz-
HaueHMs JO/DKHBI OBITH Bblle. UTO Torma 6bUI0 BO3MOXKHO TOIBKO NPUOIN3NB Xa-
pakrepucTtuku I'C kK HopMaM BepTOnéTa.
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B 1947 ropy 6b11 mpennoxxen Bropoii npoekt I'C ¢ AByMsI TOBOPOTHBIMM JIBUTA-
Te/IAMU U C BUHTOM AnaMeTpoM 9 M. ( Pur.2 ).

ABTOpY 1OB€3710, T.K. IIPOEKT OBUI paCCMOTPEH BBICIINM DKcIepTHHIM COBeTOM,

OTKpBIBLIMM aBTOPY IyTh B Oyxyiuee. (Komuio fokymenra cm. [lpunoxenne 1, fsa
JIACTA).

T Kpeao 2. flswratean
3. dwosenas 4. PoTop
5 [Llsccn

\ ONETHLE BEC 2200 wr
\ MOITHOCTH MOTOPA - 500 ne.
. | MAMETRPOTOPA G
i THIOWAE KPBLIA - - 13m2

. CEOPOCTE MAKCHMATIEHAR - 3040-360
CROPOCTE NOCAZDDUHAR - 0 ks

—————

. 2 Nenrsontep — CasonsT koncTpy Khikn
WL X vummnmm. ~ 1947

Our. 2. Bepronér-Camonér,
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Hedextor Bepronér-Camonéra OTMeuYeHHBIe OSKCHEPTM30M - CIOXKHOCTD
KOHCTPYKIMM, OOJBLION MapasUTHBI TIPy3 ¥ HUSKMI K.ILJA. BUHTa-poTOpa
paboTaromiero Ha 000OMX peXMMax - Y4TeHbl B JanbHeiimeil pa6oTe. CI0XHOCTb
KOHCTPYKIIMM ¥ OOJBIION INAapasUTHBIN I'Py3 OKYHATCA IIPOCTOTON INACCU U
B3/IETHO-IIOCAJJOYHON CTAHIVM PACIIONOKEHHO! BOMNM3M HACENEHHBIX ITyHKTOB.
[Tpo6nema K.I.JI., COBMeIlleHVe POTOPa BEPTONETA U IIPOIIe/UIepa CaMOIETa B OJHOM
YCTPOJICTBe, Ka3alach HEOCYIIEeCTBIMOIL: TPYAHO OBUIO IPefCTaBUTh COBMeEIeHNe
TOHKON, Y3KOJ JIONACTM IpoIe/iepa CaMOJIETa C PasHON IO [UIMHE IIMPOKOM
JIONIACTBI0 POTOPA BEPTONETA M 0OECIednTb MpU 3TOM BBICOKMIT K.ILJ. Ho u ato
0Ka3a710Ch IPEOJIONIMMBIM.

KoM6unanus npomneniepa caMonéra u
poTopa BepTOnéTa

[Ipobnema o6benyHEHNA POTOPA BEPTOIETA U TIPOIe/Iepa CaMOIETa pelaeTcs
B camonéte ®upmbl Meccepmmuar, MeP-2020-4. JlaHHOe pellleHMe NIPUBENO U K
YCTPOWICTBY onMcaHHOMY B nateHTe Ipysum Ne P 3405, ot 2004 02 13 aBTOpa 3THX
cTpok (®ur. 3 u 4).

o 2

®ur 3. O61uit Bux camonéra c kKom6unanmeit Porop-Ilponenep.
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Pupde r T Pexxum ropn3oHTan6HOro NoéTa.

Bunr Usmensiemoii leomerpun (BUT)

HaumHag ¢ nATHAecATHIX TOAOB IIPOIIIOro cronetusa ¢upmamu bem,
Bounur n gp. cospman psap CBBII ¢ BUIII 6onbimoro pmamerpa, ycrex KOTOPBIX
pemnn psApx mpo6ieM, faH ObLI OTBET Ha MHOTME BOIPOCHI U COMHEHMS, ObUIN
IIOCTaB/IeHbl TOYKM HaJj MHOTYIMU U, TIPEUMYILECTBO KOTOPBIX IMPOCTOTA LIACCH
M MHPPACTPYKTYPbl B3NETHO-NMOCATOYHBIX IIOMIANOK PACIIONIOKEHHBIX BOMM3M
HaCe/N€HHBIX ITYHKTOB. UTO KacaeTcs MpobIeMbl, CBA3aHHOMN C YCTPOIICTBOM BUHTA,
¢upma bounr paspaborana Porop VMsmensiemoit Kpytku Jlonmacreit, a Cukopcku —
Porop V3mensemoro [Inamerpa. V3Becten tak xe Porop Vsmensemoro IIpodnnsa
Jlomactu. Bce 3TM pelmeHMss MOXKHO OTHECTM K OJHOCTYNEHYATBIM POTOpaM
U3MeHAEMOI TeOMeTPUML.

HPI/IMCHCHI/IB OTHOCTYII€EHYATOI0 pOoTOpa

IIpocTbie 1O 3aMBICTTy ¥ VCIIOTIHEHUIO o~ ""*1-:-: ezt P
OJHOCTyIIEHYaTble ~ POTOPBI M3MEHAEMOIL PR '._,|_ b
reoMeTpuy 0co60 NIPUTOAHBI Ha JIETKMX ;. u"'LT:-_ o __:
ogHopoTopHbIx CBBII. Hanpumep Ha Muun | T
CBBIL (®ur. 5) = <t T

Vinu, ecnmm  depes JIOH>XKEPOH JIONIACTH T R
poTopa MpONyCTUTb NPOAYKT CropaHus, ) [__. i
IIOJ, [iaBJieHMEeM B peaKTMBHOE COIIJIO g .x 3 o
PacIIoNoXXeHHOe Ha KOHIIE JIOIacTH. ol O - f

CxaTobllI ra3  MOXXHO  HOTYIUTb 51
UCTIONb3YA TYp60-KOMIIPECCOPHBIN e =g )
OBUTaTelb BHYTPEHHETO CTOpaHuA IIO . | ! =
3asABKe aBTOpa Ha maTteHT Ipysum Nel0328 i el

®ur.5 OpaomotopHblit CBBII ¢ P]] Ha KoHIax nonacrei
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ot 2007.11.12. JIys1 9TOr0O HAlO CHATH TYPOMHY C PeAyKTOPOM U NMaTpy6OK, mogadn
rasa COeIMHNUTD C TPyOOIPOBOJOM BHYTPY JIOHXXEPOHA.

IIpumenenmne pByxcryneyaroro BUI

ITpepnarancs BUI, xombuHanusa poTopa BepTonéTa U Ipoleiepa CaMonéTa.
BUI' copepXuUT M3MeHseMON [/IMHBI JIONACTM, KaKIas U3 KOTOPBIX COREPIKUT
HeTIOABIDKHYIO U ITO[IBYDKHYIO YACTh, TIOCAKEHHYI0 Ha HAaIlpaBJIAoII /e HeTIOABUKHOI!
YacTM: Hapy>KHasl YacTb BBINO/IHEHA KaK CeKI[Ms u3MeHsAeMolt KpyTKu. IlonBikHas
YacTb B3aMMOJIEVICTBYET C HEMTO[BVDKHOM Ipy oMoy napbl BuHT- [aiika cBA3aHHOM
¢ cucremont ynpasnenud. BUI' nMmeer ucnonHenus: ¢ mocagkoi MoABM>KHON 4acTu
Ha HemofBIDKHYIO (Dur. 6) U ¢ MocaaKoil HEIIOABYDKHON, I3MHEHIEMO JIINH XOP/ibl
B HemoBIDKHY. (Dur. 7).

®ur.7. BUT ¢ nocagkoii HeNOABVLKHOM, I3SMHEHAEMOI IINH XOPJ B HENOABIDKHYIO.

9tot gBYXcTynenyarii BUI o6maaet HeO0MbIINM AMAIa30HOM M3MEHEHNS
ouameTrpa, Dmax /Dmin=1,4-1,5.

JByxporopnbiit CBBII MOXHO IOTy4YnTh IyTeM MOJEPHU3ALUI CAMOJIETOB,
(manpumep, Ta6m.1):
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Tabmuia 1. XapakTepucTuKy IETKUX IBYXMOTOPHBIX CAMO/IETOB

HaumeHnosanue Bec MomHocTh OTtHomeHue CkopocTtb
camonéra G Kr Ni1.c.O61 G/N kr/m.c. Kpeiic
Vm/c
P-166 3960 760 5,2 285
Beaglt B-206 3223 625 5,16 348
Cesna 423 3880 750 5,17 352
Do-128-2 3840 760 5,05 305
An-14A 3280 600 5,47 170

Bei6upaeM cTpoky co cpegHum 3HadeHreM G/N=5,2. kr/i.c.

ITo usBectHolt popmyne Benbuepa: G=T=(33,25n Dp N)*” Ine n- K.1.j.
poropa , Dp -nnamerp potopa, M. N-MOLIHOCTb OfHOTO JIBUTaTe/Nbs, KBT,
VeenumunpaeM MoIHOCTb 1o G/N=4 kr/n.c. Torma N=990m.c. ( 728 kBT.)

OrnpenennM ONTUMAJIbHBIN AVIaMeTp:

G/2=T=(33,250,8 Dp 0,5 728)**

3960/2*?=9682 Dp

(1980)**=9682 Dp

19,8%2 10**=88100

Dp=88100/9682=9,1m VicxopHusblit suameTp, Dmin=9,1/1,4=6,5m

BriBoppl

IIponennep Dmin=6,5 M, 1/ ZaHHO! MOIIHOCTM, IO CTAaTUCTUKE CIMUILIKOM
TSKEIL

Jns coxpaHeHUsA ONTUMAa/TIbHBIX TapaMeTPOB allllapaTa Haflo CHU3UTDb HaTPy3Ky
Ha MOLIHOCTb 1100 MOBBICUTD JUATa30H M3MEHEHUs JuaMeTpa.

BUT Papukanpubiii, 1970-71 rr.

B 1970 r. nony4eHo 3akmodeHne llenTpanpHoro Aspo Inpgpo [InHaMm4yeckoro
Mucruryranm. H.IL JKykoBckoro Ha BUTI ¢ pacimpeHHbIM fyiania30HOM M3MEHEHU S
AuaMeTpa, HOBYIO cxeMy poropa, BUI' PajukanpHblit, 0 3asBKe Ha M300peTeHMe
Ne1427580, (Komuto sokymenTa cm. Ilpunoxenne 2, fBa mmucTa)

BUI' PapuxanbHbll OTIMYAETCA TEM, UYTO MMeET TPEXCTYIIEHYATOE BHIIIOTHEHNE.
OsxupaeMblil [UanasoH U3MeHeHus AuaMerpa, Dmax /Dmin=2...2,25

IlepBasg cTymeHb /ONMAcTV BBINOJHEHA BBUIE JKECTKUX HAIPABIIAIOLINX
MOKPBITHIX T€JIECKONMYECKN CK/IafbIBAIOLINXCA CEKIMIA. BTOpas cekuys BhINOTHEHA
BBUJle Habopa >KECTKMX HEPBBIOP IOKPBITBIX OOIell 9/7acTUYHOM OOLIMBKOIL.
Kaxpmas HepBbIOpa, KOTOPOII MOCa’keHa Ha MePEeNHMI IOH>KEPOH C BO3MOYKHOCTBIO
MIOBOPOTa Ha pas3Hble YINBl OTKIOHEHMA. B 3afHell 4acTu KaXZO! HepBBIOPHI
BBIIIO/IHEH 3y04YaTBhIil CEKTOP BHY TPEHHETO 3alleTUIeHNs, CUASALINI B IIape C TAKMM JKe
MaJIbIM CeKTOPOM CUAAILIVM Ha 00IeM Baly, CBSI3aHHOM C IIPYBOOM YIIPaBJIeHN.
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BuyTpu cekumm ¢ n3MeHAeMON KPYTKOI BbIIIO/IHEH JTOH>XEPOH CBA3AHHBIN C y3/I0M
KpeIUleHMs K BTYJIKe JIONACT B KOTOPOJ pasMellleHa BHYTPEHHas M3MeHAeMOil
IUIVIHBI XOP/IbI CBsI3aHHAs C MEXaHM3MOM M3MeHeHus gametpa (Pur. 8, 9,10).

®ur. 8. BUT PagyukanbHblil, Tpéxcrynendarbiit. O6mmit Bup,. (MaTepuan sasgBKm)
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®ur.9. BUT PapukanbHbIil. Y3/Ibl.




®ur.10. BUT PapukanbHBIN.




Aspocrarnyecknit KomOuHupoBaHHbI JleTaTenbHplil Ammapar ¢ BMHTOM
U3MEeHAEMOJ TeOMeTPUML.

I[ToBsitenne rpysonogbéMuHocty CBBII MoxxeT OBITH JOCTUTHYTA HaIpuMep C
npuMeHeHyeM BUI, myrém koMOMHanmm ¢ aspocTaTyeckKuM 6a/IOHOM. KaK .3TO
omucaHo B nateHTe rpy3un Ne GE P 1999 17630 A B64B 1/20 B64C 1/28 ot 1990 09
25 u RU 2022875, B64B 1/20, B64C 11/28, 27/46

AspocTaTndecknit 6a//IOH BBIIONHEH C KPBUIbAMM CaMONETa C IOJBECHBIM
TPY30BBIM OTCEKOM 00eCIeuNBaOIM BBICOKYIO IPY30HOABEMHOCTD ¥ XOPOIIYIO
YCTOYMBOCTD 1 YIIpaB/isieMoCTb anmnapata. (dur.11)

O®ur.11 AKJIA c Buntom Vsmensemoii [eomerpun

BUT obecneunBaeT BBICOKMII KIIi Ha ABYX pexxummax nonéra. Jlomactu BUT
BBIIIO/IHEHBI C BHYTPEHHEN M HAPY)KHOI YaCTbIO, TEJIECKOMMYECKU COENVHEHHBIX
MeX[y co00J1 ¢ BO3MOXXHOCTBIO B3aIMHOTO IIPOJJO/IBHOTO IepeMelenus, Jlomactu
CHa0>XEeHBI CpefiCTBaMM IOBOPOTA U M3MeHeHus KpyTKu. (Pur.11)

®ur. 12. BUT xom6unuposannoro AKITA
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®ur. 13 BUT' kom6manposanHoro AKJIA

[IperMyIecTBO NPENTOXKEHN: CIHOCOO perymMpoBKM HMOABEMHONM cumbpl. Ha
HI/IPI/I)K&6HHX C IOpOIrMM remneM, HOCTaBUB TPYS B TO‘IKY Ha3Ha4YC¢HUA, I[I/Ip]/[)l(a6}'[b
VICIIBITBIBAaeT M30BITOK MOABEMHON cuabl. CaMoe IPOCTOe pellleHNe - BBITYCTUTD
Hoporoiit ra3 B arMocgepy, 4To HeaddekTuBHO. Pelrenne: koMIpeccop oTKaunBaeT
JMIIHWI Tenuit B Oa/UIOHBI, Ife OH OyfeT HAaXOAMUTbCA IOf, JiaBJICHUEM [0
BocTpeboBaHMA. YTO CBSA3aHO C COlep)KaHNeM YKa3aHHBIX 0a/VIOHOB, C PacXOfioM
9HepPTUY Ha IIPUBOJ, yCTAHOBKY, CUCTEMBI yIIPAaB/IeHNs ¥ HEOOXOUMOCTD pabodero
IIOMEUICHM A. KpOMe yKaSaHHbIX HpeMMymeCTB, TIJIOTHOCTD JIA BBIIlIEe TIJIOTHOCTU
OOBIYHOTO AVPIDKAO/IA, MeHbIIe MapyCHOCTb ¥ OOJbIIe YCTOIYMBOCTH IIPOTHB
BeTpa. CkopocTb JIA Bbllle CKOPOCTM OOBIMHOTO AMpIKa6s. [lofBecka rpysoBoro
OTCeKa I03BOJISIeT YIPAB/IATH allllapaTOM B BEPTUKA/IbHOI IVIOCKOCTYU IIPU CMEHe
yIJIa aTaKy KpbUla 6e3 HapyIIeHNs L[IeHTPOBKIL.

B BocbMupecsAThIX rofilax Ha Kadeape caMoIETOCTPOEHNS ObUIN 3allUIEeHBI Ba
AUIUIOMHBIX IIPOEKTa M KaHAMAATCKAs Juccepranys Ha TeMy KoMOMHMPOBaHHBIN

24



Aspocratuyecknit JletarenbHoiit Anmapar. KoHcynbTaHT - cTapummit Hay4HBbIN
corpysHuK I'TY, aBTOp IaHHOTO IIpEIOKEHNA.

Bunt I13mensaemoii leomerpun I'TY

B 1996 1. 6611 mpepcTasieH Bune-npesuaenTy AH Ipysun Visepu [Ipanrumsuim
PAL MAaTEHTOB M IpeNIoXKeHWiT, B ToM uucne BuHT Vsmensaemon leomerpun pnsa
CBBII. bruto npennosxeHo 06patuthes s GMHAHCUPOBaHUA B MeXXIyHapOIHBII
Hayuno-Texunyeckmnit Llentp (ISTC), npesenTanya rpysuHckoro puimana KOTOpOro
HaMeyajoch B OmmpKaiiliee BpeMs. DTO HOBIEKIO 3a cO00M MeXyHapOLHBIN
MHTEpEC K IIPOEKTY.

B 1997 . oT uMeHn TOMMNCCKOTO aBUALMIOHHOTO MIHCTUTYTA
I'TY u ¢ BemoMa pupekropa nHctutyTa npod.. C.A. Tennanze
ObUla TOfaHA 3asABKa Ha MpeJIOKeHMe IPOeKTa IOf
HasBaHMeM: “‘Bunt Vsmensemoit leomerpun (BUT') u cpencraa
€ro ympapjIeHMA», BKIOYANIAA OOIIMPHYI IPUKIAJHYIO
qacTh I10 M3BecTHBIM nateHTaM RU 2022875, B64B 1/20, B64C
11/28, 27/46 ot 15 HOs6psa 1994 1. Tak >xe, RU 2022875, B64B
1/20, B64C 11/28 , RU 2034748 «Hecymuit BUHT» U II0 3asiBKE

II-p /Teo Japmone,

CCCP Ne 1427580, «BUT' Papmkanbubiin» ot 1970 . HecMOTPA  poynr Xemnxontep
Ha TO, 4TO IIpe[IOXKEHMEe IIPOeKTa ObI/IO BBIIOTHEHO Ha

IIeYaTHOJ MaIllMHKe ¥ He Ha JO/DKHOM YPOBHE IIepeBOfia, T.K. CTapIlieMy HayqYHOMY
COTPYJHUKY He IOJIarajioch MMeTh KOMIIbIOTEp M MepeBOJYMKa, HaC IPUITIACKIN
B kopnopanuio bounr, B CIIA, B ropopa Cuern u @unapenvdus. Ilpoekr 6bi1
paccmotpen mop mmdpom G-060. VHOCTpaHHBIM KO/IIabOpPaTOpoM IpOEKTa
ob11 T-H Leo Dadone, Senior Technical Fellow and Advisor of Boeing Rotorcraft
Philadelphia. Menemxepom mpoexra 6611 yrBepxaéH 1. H. Xyumsum. C nenbio
JTy4q1Ieli TIOATOTOBKY TpenoxKeHNs npoekTa oT ISTC 6bU1 BbIeNIeH TpeXMeCAIHBIN
Development Grant (Koms gokymenta cm. Ilpunoxxenne 3, ga micta). ITo mpoexty
G-060 cxema BUT 6pi1a npunsTa TpéxnonactHas cxema ( dur.14)

®ur.14. Cxema BUT tpéxnomacTHoro poropa npoexra G-060
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O6HoBeHHBIN ITpoeKT mox # G*-060-2 B 1997-2001 rr. 6511 paspaboTan. bein
IOCTPOEH M UCTIbITaH AByxaonacTHbIl BUI' (Menemxkep npoexTa - [Tpopextop I'TY
npod. P.C.Typmanupise) ¢ u3MeHAEMBIM AMaMeTPOM ¥ KPYTKOII nomacteit. OfHaKo
OOHOB/IEHHBIIT IPOEKT ObUI pa3paboTaH IO COKpallleHHOIT Bepcun, 6e3 ydera BUT
Pagykan u mpuknagHo 4acTu.

®ur. 16 ITpouecc c6opxu JTomactn BUT
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Our. 18 Ipynna y4aCTHMKOB IPOEKTa

POTOP C Mexalmsau;mel‘/'[ 6€30IacCHOCTY IOBBIIIEHA TPYSOIIOI[’I)éMHOCTI/I

Jlomacty Bepronéra paboOTAOT Ha YIIaX aTaky OMM3KUX K yITIaM HauOOJIbIIEro
a9pOAMHAMMYECKOTO  KauyecTBa  4TO  obecrmeurmBaeT €My  HauOOJIBLIYIO
3KOHOMMYHOCTb. PoTOp BeTOonéra Mu-6 npu Bece 44 TOHHBI UMeeT AMaMeTp B 35M.
YTO He Jie/laeT ero IPUTOHBIM /I IIMPOKOro ImpuMeHeHMs. Potop Bepronéra
McYepIal CBOM BO3MO>XXHOCTH IOBBILIEHNS IPYy30IOLBEMHOCTIL.

Boanér TaKemo Harpy>KeHHBIX BEpPTONIETOB  OCYIIECTBJIAETCA IYTEM
KpaTKOBPEMEHHOTO MOAPbIBA, CKauKa yI/Na aTaKy. MPU OMAcCHOCTYU CpbIBa IOTOKa
U aBapuUIHONM cUTyauuu. VICIONMb3ys ONBIT CaMONETOCTPOEHMS B OpUTAaHCKOM
nareHTe Ne GB747890(A) oT 1956-04-18 c 1e1bi0 yBeMu4eHNs IPy30IObMHOCTI
BEpTONETa IpPUMEHAETCA adspoAMHAMMYecKasd MeXaHM3alus IpUMeHsAeMasd B
CaMOJIETOCTPOEHUIL.
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MexaHn3ars JIOacTeil pOTOpa BepTOIETA MPeIOKeHa aBTOPOM B 3asiBKe Ha
nsobpetenne Ipysun Ne10640\01 ot 2008 05 08 (Dur. 19)

7 A-A

®ur. 19 Bepronér c mexaHmusanmersi nonacreii poropa

BUT PapgukanbHbBINA ¢ MeXaHU3aLell 0e30IacHOCTI MOBBIIIEHA
TPy30N0AbEMHOCTH

BUI' PaguxanbHbll ¢ MeXaHM3ALMEN OT/IMYAETCA TeM, YTO MMEET ABYX U TPEX
CTyTNleH4aToe BhINonHeHre OXnpgaeMblil AMaNna3oH U3MeHeHNA auaMeTpa, Dmax /
Dmin=1,8 2,25 1 NOBBHILEHHYIO TPY30IOLbEMHOCTb. 3asBKa Ha MaTeHT [pysumu,
upeHTUUKAMOHHBI Ne 112930/01 ot 2009.06.05.

Ilepas cTymeHb TPEXCTYNEHYATON JIONACTM BBINIOJIHEHA B BHUIE >KECTKUX
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HAIIPAB/IAMNINX HOKPHITHIX TEIECKOMMIECKN CKIAJHO CeKiyn. Bropast nnmm npu
IBYXCTYIIEHYATO JIOMACTY IepBasi CeKIMsl BBIIO/IEHA paboTaroliell Ha KpydeHue.
BHYTpM KOTOpOIT IOCPEICTBOM JIOHXXEPOHA IOCAXKEHA BBIBVDKHAS CEKIUSA C
3aMeHsAeMOl IMHbL XOpabl CeKIMsi Ha KOTOPOI BBIMTONHEHA MeXaHM3alus Ha
IpuMep, BBIIe TIPEKPBUIKA U 3aJHETO HUTKA CBSI3AHHOII C IPUBOLOM YIIPaB/IeHNU.
KopueBasi wactp momactu He 3ddextnBHas-30Ha Jadexra KpyTku mnokpsita
npocTeiM o6TekareneMm (Pur. 20 u 21).

i:I:-H_r. 1’

e

Our. 20. BUT PaguxanbHblii ¢ MeEXaHU3aLMell TONACTH POTOpa
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DM, &

@ur. 21. BUTI' PagukanbHblil y31

BmMmecTo 3aKkmoueHIA

Ampo6anysi MeTOAMKM aHAIMTUYECKOTO pacyeTa aspOAMHAMMYECKUX Iapa-
MeTpoB poTopa 1 KoHuenunuy BUT' ¢ BBICOKMM K.ILJI. B TOPU3OHTA/IbHOM IIOJIETE.

1.1IoBblnIeHNE Beca BEPTONETA IPYU TOM XXKe AraMeTpa poTopa.

Tara poropa mpomnopuuanbHa npoussegeHuno (1.N D) cormacao ¢opmyre
Benbrepa : (33,25 . n.N D ) = rge n — k... potopa,.N- MOIIHOCTD JABTraTes,
D-pnamerp poropa. TaranponopunanbHaTakxen—(C* CySp),Ine C*- koappuimenT
nopeHus K.1.11., Cy- k0o puiyeHT HogbEMHOI CUIIBL, Sp- 001as IO Ab JIOIACTEl
poTopa, M?> DTO 3HAYUT YTO, €C/IU IPY IPOUYMX PABHBIX YCTIOBMUAX YBEIUYUTD YTOJ
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YCTaHOBKM JIOIIACTN 3TO le/[Be,I[éT K ITIOBBIINICHUIO FPYSOHOI[’béMHOCTI/I poTopa npu
COOTBETCTBYIOIIIEM YBEINYCHNIM MOIIHOCTY IPpONOPLVAaIbHO Cx s KOSq)(i)I/II_II/IeHTa
COIIPOTUBJIEHNA, TOI'O JK€ YIJIa aTaKMN.

IIposepka Beca Bepronéra G=T

XapaKTepI/ICTI/IKI/I BepTOHéTa "3 CTaTUCTUKNU

BeC ., 12000
MOUTHOCTD JBUTATEIEM ....eeeeevveeeenrerevnveeenns 2200

JMaMETP POTOPA, M ..cvvcniiicncniiienciinenes 20,288
KonudecTBOB JTOMACTEN, Z: eeveeeeeeevneeen. 5

IvpyuHa XOpAbI TONACTH, By Moo, 0,52
Oxpy>xHas ckopocTb koH1a onactyu U..340. 0,56=192.
CpenHsa okpy>kHast cKopocTb U .............. 192.0,75. =144

Hepocratommit kip mo popmyrne Benprepa: n=0,88

T=13,17.103.Cy. Z. D. b. U
T=13,17. 10, 0,83. 5. 20,288. 0,52. 1442.=11956kr

IIpoBepka MOIIHOCTH.BEPTONETA

N=Q. U/102. £ 1.=2200. Onpenenmnm daxrudeckoe Q uz N

Q. U =102. £ n.2200.

Q=102. £ n. 2200/ U.=102. €. 0,88. 2200/ 144=716kr

€=716.144/102. 0,88. 2200=0,52

AspopnHammdeckoe conpoTusiaeHue poropa, Q npu Cy=0,83; Cx=0,0497; 10°.
Q=13,17.10°. Cx. Z. D.b. U?

Q=13,17.10°. 0,0497. 5. 20,288. 0,52. 144%.=716

N=Q. U/102. £ n.=2200. 716. 144/102. 0,52. 0,88=2209

2) Ioseienns Beca CBBIT npu BUT

IIpocro, 6e3 6omplumx 3arpaT U B Kpardaiiiee Bpems mpu ToMm ke BOIII
MOYXHO IIOJIyYUTb aIlllapaT BEPTUKA/JbHOTO B3/IETA M MOCAJAKU CO 3HAYMTEIBLHOI
rpysonofgbeéMHOCTbI0  Ecnm Ha mosepxHocTu usecTHoro CBBII ycTaHOBMTD
TaK e M3BeCTHbI Aupokabnb, Hanpumep Zeppelin NT 6e3 roHfonbsl 1 KabuHBI
IMI0Ta TaKMM 00pasoM, YTO OBl II.T. 0OOMX aNIapaToB OBUIM PACIIONOXKEHbI Ha
obuieit HopMam1.UToOBI STOT anmapar MOT YCIIENITHO COBEpIIATh TOPM30HTATbHBIN
HOMET C IIepeMEHHOI CKOPOCTBIO U apOJIMHAMMIYECKOTO COIIPOTUBJIEHNUS, C II€IbI0
KOPPEeKIMM YC/IOBUII IIEHTPOBKM, MEXZY OOOMMM alIapaTaMyl BBIIOTHAKOTCA
IPOMEXYTOYHbIE CaZla3KM C BOSMOXKHOCTBIO X B3aIMHOTO IlepeMelleHM.

Osxnpaembiit 3¢ dext: O6uras monesHas HAarpyska paBHa CyMMe IOJIE3HO
Harpysku o0OUX anmnaparos;
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ITpumep A.

CBBII ¢ poTropoM n3MeHAeMOI KpyTKU
Xapaktepuctuku CBBII -1. VI3 ctaTucTuxu.

BeC, G 10750

MoutHocTb gBuraresnei, N.................. 4600

HuameTp poropa, D ... 11,6

KonuuecTBo nomacteit, Z ......ueeeeueee... 3

IvpuHa Xopzbl TOMACTEN, b, 0,355

KIIJT, N 0,63 (ITo popmyne Benbuepa)

Jlonactp poropa CBBII uMmeeT pukcupoBaHHbI AUaMeTp, KPYTKY M HUSKMIT KIIJ]
3amenum POIII va PUI Toro ke guameTpa.
Hosbpli1 Bec anmapara -IIpy TOM K€ KIIJi, TOJ ke MOLTHOCTY U juaMeTpa poTopa
Oyzer:
T=(33,25 0,63 4600 11,6) 2}*=(11177586) *}'*=
=(1,117758 10° ) 2}'3=(1,249 10'*) ' =10770
IIpn x.1.1.=0,8
T=(33,25 0,8 4600 11,8) 2}*=(1419376) *}'*=
={(1,419376. 10°) *}'*={2,02. 10'*}'/* = 12640xkr

BriBon:
HoBasa rpysonogbémuocts CBBII mpu nmpoumx paBHBIX YCIOBUAX U IIPU pOTOpe
V3MEHAEMON KPYTKM J0IacTen ¢ K, n=0,8, 6y11eT G=12640kr Bmecto G=10750kKT.

Hosas Bec anmaparta, Toro >xe CBBII 1mpu ToM e poTope U3MeHseMOl KPyTKK
jonacreit u ¢ guaMetpom, D=16 smecto D=11,6 6YD;CT:

T={(33,25.0,8. 4600 . 16) *}'*={(1957760) *}'*={(1,957760. 10°) *}'"*=

={3,84. 10'%}'*=15660xkr

BriBon:
Ipysonombémuocts CBBII BospacTér o G=15660kr. T.e. B 15660/10750=1,45 pas.

ITpumep B.

CBBII-2 c 06p1yabIiM PUT
XapaKkTepucTHUKU poTOpa

KonmudecTBO JTOIMACTEN, Zi woeeveeeeeeeeeeeeeeeeenne 3
HduameTp poTopa, D M., 16
HIvpuna momacty, D Moo 0,52
Koadpdunyent nogpémuoit cunsl, Cy............ 0,83
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Xapakrepuctuku CBBII -2 ¢ PUIT' D =16.

BeC, G 15660
MoiHocTp gBurarenei, N ................. 4600
HuameTp poropa, Dmax...........c........ 16
KonuuecTBo nomacteit, Z ......ueeeeee... 3
KI, 1 o 0,8

Oxpy»xHasa ckopocTb KoHIa nonacty U=340. 0,6=204 (YcnoBHO)
CpenHssa okpyxHas ckopocTb U*.....204. 0,75 =153

BriBon:

ITpu 3amene POII na PUT ¢ n3amensAemMoit KpyTKoii IIpyu AuaMeTpe 16M Bec anmapaTa
ot 10750kr no 15660kKr.

[Tpy AByXMOTOPHOM MCHONHeHNN Bec anmapara 6yzet G= 31320kr.

CBBII ¢ PUT Papukan 2 npy NOBBIIIEHHOM yIJIOM aTaKU.
Porop c usmeHAEMBIM YIJIOM aTaKM.
Xapakrepuctuku poropa Pagukan-2

Konm4yecTBO TOMACTEN .....veeeuveenveeerennee. 3
HuameTp poTopa, D M.....ccccviiicciniiinnns 16
HIvpuna nmomacty, D Moo 0,84

Koadpdunyent nogpémuoit cunsl, Cy... 1,91

Pacuér CBBII c poropom Pagukan-2
Ipysonogbémuocts G=T

dbopmyna.
T=13,17.102 . Xy. Z. A. B. Y2
T=13,17.1073. 1,91. 3. 16. 0,84. 144?=21031xr

Our. 22 CBBII -2 ¢ PUT Paguxkan -2.

Xapaxkrepuctuxu CBBII -2 ¢ PUT" Pagukan -2.

BEC, Gttt 21031
HuaMeTp poTopa, DmaX........cccocviiuiiininincncnnee, 16
KOMMYeCTBO JIOMACTEM, Z ...cvevvenverereverevevenne 3

KIL, N e, 0,8
OKpy>kHas CKOpOCTb KoHIa onact U .......... 192 (YcmoBHO)

Cpennsa okpyskHas ckopoctb U*=192. 0,75 =144
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BriBon:
Bec gsyxmoropnoro CBBII, G=42062xr.
Bec uetpipéxmoTtopHOoro CBBII, G=84124kr.

3) IMoBeienns Beca CBBIT npu nomomu
a3pOCTATUYECKOTO 6a/IoHa

Xapaktepuctuka CBBII -npu BUT Pagukar.
Hosb1i1 Bec anmapara npu K.1.ja.= 0,8:
T*/T = (0,8 / 0,63) 2°=(1,27) ** = 1,17, T= 10750 - 1,17 = 12577 k.
Hoseiit Bec anmapata mpu guamerpe D=d x 1,8 = 20,88 m.
Gnm* / T* = (20,88 / 11.6) 2°.
Gnm* = {(1,8) 2}"*= 3,24, T*= 1,48 - 12577=18614Kr Ha pOTOD.
Ha o6a poropa-37228kr
Pacuér xapaxtepuctuxk AKJIA Iunorer. 1.
BsnéTHbIi Bec, KT 37228 /0,3 =124093
ITogpémHas cuta 6amoda  124093-37228=86865Kr
O61péM 6amtoHa i BeicoThl monéta H=2000m 86865/ 0,785/ 1,111
(Tenmit)=99600m xy6
Bec 6amnona 99600x0,6 (+10% Beca KopIryca CKOPOCTeOro AupynKaoa)=059760kr
Bec nycroro cHapsoxitHHOro AKJIA: 16535+59760=76295Kr
Bec nonesnoit Harpysku AKJIA 124093-76295= 47798kr
TabapuTs! 6ammoHa
Pannyc 6ammona = (99600 /25) *=3984'"= 15,84m
Huamerp 6annona =2x Paguyc 6anmnona 31,68
Jnmua 6annona =6x Juamerp 6awiona 190,08

Pac4ét ckopocTyu ropu3oHTaIbHOIO MONETA
AKJIA Tunorer. 03
CxopocTb ropusoHTanbHoro nonéra AKJIA onpenenseTcs kak cymma

IOBYX amnmnaparos: pu asurarenax CBBII mpoTorumna. He n3sBecTHbI I10mans
SKBMBAJIEHTHON IVIACTUHKY KaXKIOTO U3 HUX.
®opmyns i CBBIT: N=QV /102, Q= 0,5 paV 2 N=0,5p5V?/102n;
0,5pcV’=102nN
HaitnéM- ocBB nomafb 3KBMBaTeHTHO.ITACTUHKY conpoTuiennsa CBBII.
oceB=1021N/0,5pV3=102 0,63 9200 /0,5 0,103 177°=2,07 M KB
Haiiném- c6an- mionagb 9KBUBaTeHTHO.IIACTVHKY COIPOTHBIeHNs bamona
dopmyna: oban = Cx. S
s pupyxka6na Cx= 0,03 mupens S_n D?/4=3,14 31,68 * /4 =787,84M KB
o6an= 0,03 .787,84=23,63 M KB
HaitnéM- cax- niomanb sKBUBa/IeHTHOM. IVIACTMHKY conpoTuBnenns AKITA
dopmyrna: cakn =6¢BB + o6an =25,7 M kB (be3 yuéra nnrepdepenum)
Haitpém ckopocTb ropusoHTanbHoro nmonéta AKJIA
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Qopmyna:

ocBB=1021N/0,5pV?; 0,5pV3ocBB= 102NN

V=(102nN / 0,5pocBB) ' =(102 0,8 9200 / 0,5 0,103 25,7 ) '* = 567202 *=82,8 m/c
mmn 298 xM/4

Xapakrepuctuka AKJIA, Iunorer. 1.

Bsnéturiin Bec, KT 124093
Bec mycroro cHaps>K€HHOTO, KT 76295
Bec nonesHoit Harpy3KuKr 47798
Huamerp 6a/10Ha M 31,68
Inuna 6anmoHa 190,08
CKOpoCTb MaKCMMasIbHadA, KM/4ac 298
CKOpOCTb NepexXoqHOro pexuma, kM /yac 180
O61béMm 6anoHa M.Ky0 99600
VinnaeHne 6anioHa, 6
Papuyc Mupenps 6annona M 15,84

35



AHHOTALIA

«Camonets! Beprukanbaoro B3nera u Ilocagku ¢ Buntom
N3mensemoit Teomerpun» 12 rnas, 51 ¢purypsi.

[Tpouuto cTO 7IET ¢ TeX MOp, KaK IIOJIeTes MepBbIii caMonét Oparbes Paiit. He
YAUBUTEIBHO, YTO OHM BBIOpAMy I CBOMX IOJETOB OOIIMpPHOE II0JIe BHAIU OT
ropogia. C Tex mop pocia M CKOPOCTb TOPM30HTA/ILHOTO IIONIETA, M MOCaJOYHas
CKOpPOCTb CaMOJIETA, a CTPOUTENLCTBO a3POIOPTOB BJJa/IM OT TOPOJia CTa0 HOPMOIi
PpasBUTUA aBUALIUNL.

IoaBuBIIMIicA Yepe3 COPOK /eT IIOC/lIe CaMoOj€Ta, BEPTO/NeT HEMHOTroe Jal
0e3 aspOIPOMHOI aBMALMYU ¥3-3a OTPAHMYEHHON TI'PY30NMOABEMHOCTM M Masoi
CKOpPOCTM TOPM30HTA/ILHOTO TOJIETA.

Camonér BepruxampHoro Bsnéra m Ilocapku, (CBBII) B pomonHenme k
HeJI0CTaTKaM BepTONETA IPMOOPE -HUSKUIL KIIJ, POTOPA.

Hecmorps Ha aTo, CBBII co3nan 1 naBHO yiKe 7eTaer.

B cBasu ¢ marentom P® Ne2022875 ot 15.11.1994r. Ha m3obperenue III. H.
XyUMIIBUIN

«Jletarenbhblit anmapar «IlloTa» co crenyanbHBIM BUHTOM», ObIT IIPENIOXKeH
BUHT 00beAMHAONMI 00 KoHLenuy: -Bunt Vsmensemoit Teomerpun, (BUT).

AxtyanbHocTh BUI PapgukanbHOTO C TIOBBIIIEHHON I'Py30NOABEMHOCTHIO
npepiokeHHoro B 1970 ., o 3aaske L. Xyunumsuau CCCP Ne 1427580 octanach B
cHJIe TI0 Cell JieHb.

PaccMoTpeHa BO3MOXXHOCTb KOHKypeHTocnocobHocTy CBBII, nmoBbienns Beca
n ckopoctu CBBII, a Tak >ke u cHyKeHMsA TapudOB Ha IePEBO3KN.

ITporuos passutusa CBBII TpebyeT KOnMmM4eCTBEHHOTrO aHaaM3a C IOMOIIBIO
aspofiMHaMuyYeckoro pacuéra. IIpoBemeHa MHOro4mcieHHas M MHOTOKpaTHas
anpobalysa a3poaMHAMIUYECKOr0 pacuéTa IapajIe/IbHO CO CTaTUCTUKOIL

PaccmoTpeHbl Ty Ty NMOBBIIIEHNA IPY30NOLBEMHOCTU U KIIJl POTOpa B 3aBUCU-
MOCTM OT CKOpPOCTU 1 KpyTKU (twist blade) momacreit. [IpoBenéH KommyecTBEeHHBIN
aHanMM3 paAga BapuaHToB BbimonHeHus BV u CBBII. Ilpepmoxen pAan
KoMOuHMpoBaHHBIX cxeM CBBII ¢ caMonérom 1 ¢ aspocTaTMyecKuM amIapaToM.
ITopsenén nror 60 — 1eTHErO TPyAA.

B 1945r. Ha TpeTui 3TaX aJMUHUCTPAaTMBHOIO KOPIIyca MOCKOBCKOTO
aBMAIIVIOHHOTO WHCTUTYTa ObII [OCTaBlIeH YyHECHBINI ucTpeburens, bemn
Aspoko6bpa. MblI Iaiuiu pyKoii ero 6/1ecTAIYI0 IOBEPXHOCTD M BOCXMIIA/INCD He
TOJIbKO MAacCTEPCTBOM €TO CTPOMTENENl HO M CMEIOCTBI0 TEXHUYECKOTO pelleHMs.
He ynuBuTenbHo, 4TO Yepes NecATh JIeT, TaM JKe, II0ABU/ICA He MeHee YIMBUTEe/IbHbII
Bell XV-3, XV-15, a 3a tem u Bell-Boeing-V-22.

bnarogapio Bounr 3a Development Grant ISTC G-60, “Bunt lV3mensemoir
Teomerpun, (BUI') n cpencTBa ero ynpasnenns, ot 15. 07. 1997t .

1. Komusa [loxymenra - #G-060, Project Development Grant

36



ey v AR Ly
(CENTRR =

oo TS Q e
L REEE R}

G060 July 15, 1997

K
5
;]
-

We are pleased to iafosm Em:mw

ni tha Frlnl'r\-l.tl.mil Aol
iﬂl ﬂm’n an A Dervelopment .

mrsd 1.ka

Mhm 5 mmpir L'-:l.' _!u g‘;?x Eechnlcal and . |

:.rhum:iw blnmﬁrnt:hni.l‘lﬂlnchuwn!mr -
Frﬂ-1 L :I-I#F'H 'I-H-":j_'_

B TITLE -ﬂl' m 3
VAETARLE QEOMETEY PROFELLER AMD ITS OONTROL ATRE
2. THE LIMIT P THE PRAIECT FEDING, 510, 000.

T, FISANC NG PARTIEN AMD COMDITIONS

%

FLnano Lo tamnt BF | wd .Ih'!'-ll will le::

]
Suepia, apmecor Do e i e
WY
iy T A el

satisly (]
Fimans PaTties ;
Funds provided by phe Oester may be umed for travel .
iripacian in wo anal granl, but not D0 be o used
of opalfeiE &r feg - §
‘e ier with Cihe oy
Eeasat L m d :I mt&:ﬂ
Du:-ﬁ]t-ﬂ. u i«hr Lant Mrh adcw 1o iy
L N | L]

you letter, pleacs liilﬂI it and eerarm
e i:n-plr 'IIEI :gq.ml:ﬂ';? m. r.l

Sipcerely,

Alain Gérard
Exasarive T

iroof IF

LET- LT
hg REcipidet insritat re of Sigratisie

37



ULOOHAUd1uTogenodu esmoidoneodLs eXgoHeL1oA wdoon
auHamsaol]| 9 sexoahuiaidaHeodlag 9 6 4861 €l
nnmiAdLoHox amHamodu AdoudHed. UMIOSRNLENEIHL YOl9HOJes KU SMHALILST *1Ha2
A vniaHroaoduogAd 2 44 s8éL| cl
nnmiAdLoHox amHamodu 4doudHed. UMIOIRNLENEIHL godoHUaLHO geL20 BLIOIN
A uiaHogaoduogAd - 2 b €86L| Ll
untsiAdLoHos anHamodu 1dousHed.l MUNOBhULBNESHL elrdousHedLowaaHu erden
A niaHfogoduogAd | BU FYogaoduogAd ) § €86l Ol
1dousHed.l MMNDBhULBINESHL
nnmiAdLoHox amHamodug iaHtosoduogAd ege1209 ewaudu ogainodiog eiden g €86L| 6
exHeld daduwar-doug G0 ¥L 186L| 8
egl1o9hey
wauHaugeduA UiISHAUennaud
M BIHEBLD ULOOHALUdMTasnodu - eirden g 6.6L| /
wiaHWediodu wiqgouaunh miHelr)| iaHeEdadoLHME-0OHAe)OL YOHeL)
auMHamiq8go|
niaHHegoduenreMnauo
niaHeadoLHUE-0HdeNO1 YOHeL) 60 8t 864 9
MOHELI nidHdexo | 60 L0 8/6L| G
vnigHquexned
uundiomoal 20 90 Sl6L| ¥
MOWOKHAWEMN LHUE NoHoad |
e’AdL oloHhAd BMheEMHEXD eLHaweLdod 190Ad.L EH yoLBLLUH BHOIU
W oloHBLOH 9gAdL oaiodoaenody] mirdogeH BUT og1o1ModioL L vi6L €
qL90HHaumIanwodu viaHauexured
BseHHOMNeude 1 (una) 2l 60 061 C
aunHaodLloolgrordag| mMndianwoal MIOWSBHOWEN LHUYG
q190HHaumIgnodu
19000l MOHhOT'BOOL -OHL3LIEE *H'm wunamunAyx numiAdioHon
BeHHouTeusae u ‘2001 Lv6L| |
unmoiAgadl aH Lauone) 19Lrowes-daluoduua |
aunHaodloolaguordag
madde BUHOHAaWMdL 91990 9MHEEOHONNEH ealoquaLatnas ereff| N

(€102-2¥61)

eaLoqualarmas amnodolrgae u 1I9uendalen alGHLHALEL]

(urmamunAy eLo[T] UMHALEAQOEN XITGHEOHIO XOOULD

auHaxouundy]

38



BuHaugeduA 9190)9u | naualelnar UHaKeUxQ BUHaKeLXo BNa1OU) 0 20 166L| 92
niooHauwiadde aLHamIqgo0]] aunHaodLooHMme oooeHodr'ni niawalkduuiiag BHOIM | 166L| G2
exniaeHodey NOLHUE WIGHALIennaud 09 <z 60 osst| vz

.BL1O[T],, Ledeuue vigHAaLaLeLa|f

WOLHUE WIGHALrennaud

nioodoxd 09 1edeuuy vIGHALRLRLI|[
MLOOHW4TouoeAds amHamiqgoy einLgeHodey ni9HHegodMHMOWOM Hea Sz 0661 €2

umioshuLeldodey

hetfou

190doxo uHoLEEdUA 9L00NOM | anHaod.LooHMmeW BuHaugeduA WEMHeXa BdOBOH 9 066L| 22
niooHauwadde artHamiqgoyy aMHaod.LooHUmMEe doowodms posaHmdou due g 066L| 1LZ

-oHqueunae nawaikduuiiag

BUHIXKOLIOU 80HITOXoU
a miksLodu eredacosa oL vz 686L| 0T

BU amHaLrgooououdl

exourg nmmiAd.LoHon
OMHEHONEY OLIDL S0 Gl 6861 61

1douosHedl UMNOBhULENESHL eHugdAL
niaH’ogoduogAd | @imL3.daHeodm | odifnl seHLoeuou-oHLodogOo] | eidenc) 6861 8l
nLooH4aUanitogaenodu ennLsideHeodieg exgoHeloA o es6L| 21

auHamsao|| sexsahnLaldaHeodlag
MLooHAUBLMIoaEHOdU aMHaod1o0%HeL) lenolge YOHeld uidHdexo| *20°90 886L| 9l

auMHamao|] -

oxodu Hu'O ee navelsts d
1 nadaroam goceu mirogedgo 20 81 886L| Gl

BUIOUOHX3] OLDL

BUHaLEaLdamAo20

019 BU og1oado)
19W9.191D UOHLIHELIL SMHA0820 BYNLEBHOWOO0)| d0oHLdOUOHEd] 30499hUINI0Y BHOIU Q) 1861 ¥l

M BUHOhBHERH 9LOHELIL ) BLIOL
OJOHD9QOH MIFRLIOT gOI0LD)

39



UggD 9199he) XUNO9hUHXAL

edoiod

1 XIHLOU SUHEMhALIL ugg)| v edawrauuodu nanneHngwo €120 €00Z| v
* 9 Lgg) otsoHdorowxadigaLaph
edLOWEeMOBMHOHIWEN Mo xi9HagodLHan
auHamoduL usgd MOUTIEOHAUWON 9 JUg 61 Mo Looz| €
mnmiAdLoHoM anHamoduL uggo| nmdianoa | vowasHane] LHUG ZL 10 1002| Z¥
BNAXD BRXOIhULOENE uggn 1edeuue MI9HAUALRLI|[ ZL 20 000Z| L¥
undiawoal
MOWDKBHAWEN LHUE UMMA29H 6210 6661 OV
BNAX) uggan 1ledeuue MI9HAGUALELI|[ 20 €0 666L| 6¢
nnd.Lanoal NONIBHINEMN
WOLHNE oinHaugeduA vZ ¥0 1661| 8¢
ou oga.1o10d1og
BUHahe) edouQ V0 I G661 /€
mxgoHeloA
oldoHe BuHamedsa 19.010eh (2)¥0 oL G66L| 9¢
MUTNBENLINORLD OU 091910dLL
wodlaweunts WIGWOBHIWEN U
wounqdy numoiemeds o eLHug 0 0L G66L| G
oinHaugeduA ou ogaronod.rof
UMHESELL Xewinxad anHaodlooA) Ing wiaHawuagedoy €1 80 G66L| v¢€
X994 BH "I"U'Y aMHamiq8o|] -
BUHAhe) edouQ Ll 0E 661 €€
BUHOmMeds 191019eh
MunesuLMgeLd WENHeXa ozi €66l ct
lenolge-j30oHeLd
miandexo) 102 2661 L€
dowanHang 90 G 2661 0€
wodiaweuts
WiawaKHaWEN 2 do1og anHaodloolguordag 1HuE umMmAsaH BHOIU 6| 166L| 62
.BLO[T1,, BUHaKe) edouQ a Nwﬂwwm 166L| 82
.BLO[T]., BUHahe) edouQ 0 €2 166L| 22

40



mndianoal
WOWSKHIWEN BXEOHBLIA 2021 ¢10z| sS
sexoahuialdoHe-odiag
ediaa nisodoxs eHoseuent ediawent?
auHadumoed u migoHelok e)MULdIdoHE BEWaBLIAOHQOE0g OJOWSKHIWEN BXFOHEBLIA 1102| ¥S
MLDOOHIMOW aMHaMIGg0]] Be)xs9hulaldaHeodlog
BUNHeL1d
ealooasmodu extaidoHe
sexosahulaidoHeodirna 1102| €5
010HUMABD 9LI0HNKOWEDY BewasLIaoHgocod sexodop
seHHegodMHMOWOX Bexodo
18] BMHedold
nnmiAdLoHox erolood] avHaod.looHuMMenw aamgQ olJoHHadLAHE qualeinals 10z| zs
ni9Hdoo2adunodonNaaH||
edoLod oMHa0d1o0LoLoLds MINEBLOBLOL MNUNDdhUHOUG
M1o0HW@41ouoeAdl amHamiqgol * 9 9 elguolrdag osogoeAdl dorod b S0 L0z 1S
edoiod oMHa0d1o0LeLoLds edoLod natoseuorr
M1o0HW34douoeAdl amHamiqgol B 9 vmaunecsuHexaw 2 Lauoirdag 0L 0t oLoz| 0S
q190HW@drouocAda BeNODIq uaunecuHexan 1 0261 wiaHALRIMITE)
B g noddahuweHuodee 9 j g|MmMdianoa | MIOWBKHAWE)] LHUG 5090 600z| 6
BuHedold
mnmiAd.LoHoy erolrood goiguoidaa kit oJaHHad1AHE qualeinal
u OHHagLlo9mAwWuMadu quareimaly 61 11 Lo0z| 8Y
miaHdoo2aduwodonwsaaH||
mnmiAdLoHoy amHamodug uggo| nmdiawoa | MOWaBHIWEY LHUG 11 60 900Z| /¥
nndianoal nowasHaneun dorod L1 S0 500Z| 9v
BUHamMawadau old
0020Ud U WOLHME WIGHmMAT'eod
€l 20 v002| S¥

o 1edeuue nigHho'esoU
-OHl3UIed ‘LHME UI9GHmMATeog

41






AIRPLANE WITH VERTICAL TAKEOFF
AND LANDING WITH THE VARIABLE
GEOMETRY ROTOR

Fig.1 Helicopter - Airplanc Diploma S5H. Khucishvili 194






THE FAMILY TRADITION

Shota Khutsishvili was born in Tbilisi on January 25, 1924 to Nikoloz and Natalia
Khutsishvili. Nikoloz was an adept of the first Georgian aeronaut Besarion Keburia,
serving first as his engine driver and engineer, and later already as an independent
pilot. Shota followed the family tradition founded by his father: since the age of 15 he
studied aerodynamics at home, and at school, during the breaks between the classes
drafted the construction of a gigantic hydroplane-sanatorium.

In October of 1941 a ninth grade student Shota Khutsishvili was admitted to the
Thilisi Aviation Tekhnikum (College) without examination “due to the exceptional
abilities” Mr. Mikheil Jubuti was then Director of the College. After graduation with
honors from the College in 1944 Shota Khutsishvili together with other young Geor-
gian scientists was admitted to the Moscow Aviation Institute, the leading Soviet in-
stitution in the field.

In post-WWII years Shota started to work as a technologist at the Giorgi Dimitrov
Thilisi Aviation Plant (also known as plant #31) where he spent thirteen years of his
life.

In 1947 Shota Khutsishvili (at the age of 23) received his first certificate for the
invention that was first defended as his college diploma thesis and whose develop-
ment was to mark his whole future lifetime ambition: “Helicopter-aeroplane with a
variable geometry rotor”. This is the idea of an airplane that during take-off and land-
ing can turn into helicopter, and thus does not need a runway. There are US based
versions of such an aircraft - e. g. Osprey - but to the present day they have not been
improved to the extent of mass production. Shota’s invention allows the hindrances
to be eliminated.

In the same year 1947 Shota married a Tbilisi resident Sophia Taralashvili who
had prominent vocal (mezzo soprano) and got her education in music. At the time
she worked at the Georgian State Choire (Capella). Soon they had a son George. In
absence of social services and assistance Shota’s wife had to leave her work and devote
her life to upbringing of their son.

In Georgia in those times it was very difficult for an aviator to find implementa-
tion for his abilities and qualifications. This would actually require resettling to Mos-
cow. Economic constraints and responsibility to support the family finally prevailed
and Shota had to his great regret to give up big aviation and suffice with working as a
constructor at various plants and factories in Tbilisi, such as Kirov Plant, TNIISA et
al. In a parallel manner he graduated from the Mechanical Engineering Department
of the Georgian Poli-technical Institute (currently the Georgian Technical Univer-
sity) in 1969. During all those years Shota did not stop working on numerous inven-
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tions and was known for many innovative ideas in his field. In later years and until
retirement he was a Senior Researcher at the Georgian Technical University.

Next to the introductory part please see the authentic Russian text written by
Shota Khutsishvili of the description of his main invention.

I wish to express my deep gratitude to my wife Nina Tsikhistavi-Khutsishvili,
without whose incessant work this publication would not be possible.

The memory of Shota Khutsishvili, an altruistic scientist, whose achievements
have not yet received a proper evaluation and recognition, and a devoted family man,
will remain forever among all who knew him. Posthumous edition of this book is a
small tribute to his memory by his son and a grateful family.

George Khutsishvili
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1 dedicate this work to my wife and big friend Sophia, to
my son George and to my granddaughter Victoria Sophia.

INTRODUCTION BY SHOTA KHUTSISHVILI

The work hasbeen done in a private, individual order and can be used by specialists
and supporters of aviation as a private, virtual attachment to the History of Aviation.

The man having constructed vessels and mounted a horse felt himself a true
master of the world. With a growth of speed and turnover of goods and development
of highways and railways the main part of the land became inaccessible for him again.
The man turned out to be bound by the routes he had drawn.

The powerful air transport the advantage of which is a light, spacious as an egg
shell body seized the sky. In spite of heavy, multi-wheel undercarriage the load of
which can’t be endured by all runways of airports.

The helicopter at a small payload and cruise speed solves the tasks of local
character. The dirigible is good for distant transportation. When the first helicopters
appeared, air giants AN-20 and Boeings had already flown and the airport became
an inherent part of aviation.

In euphoria of successes in aviation very little was thought of competition with
the land transport, little was known and only lately it became known that in 1936
EKurochkin tested probably the first helicopter-airplane. Since then this idea
produced lots of probes and projects, but the apparatus combining helicopter and
airplane failed to become an intrinsic part of our life, like a regular airplane. In my
opinion, this may be caused by undeveloped construction of a rotor.

Thilisi, 2012
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AIRPLANE OF SPECIAL SCHEME

World War II, the evacuation of Taganrog Aviation Plant to Tbilisi, foundation of
Thilisi Aviation Technical School (TATS) increased an interest in Georgia towards
aviation. Then the students of TATS knew that more than 100 HP from the power
of 1200 HP of the fighter engine was lost because of non-after-burning of fuel and
exhaust gases. The topic was not included to the curriculum; however, the young
teachers G.Beridze and B.Kraslavski did not have basing to refuse the students
S.Khutsishvili, Z.Chkheidze and R.Kacharava to carry out the chosen topic of course
project: “Use of the energy of exhaust gasses of combustion engine for supercharge
and increase of the temperature of intake air into the engine”. The problem was solved
by means of ejectors installed on the exhaust sockets of the engine.

The teachers supported S.Khutsishvili, the student during hi choice of Diploma
Project on topic: “Airplane of special scheme,-Helicopter-Airplane”, (HA). Owing
to the decision of M.Jibuti, the Director TATS, as a rare exclusion, the Diploma
was defended in June, 1944 at TATS, 70 Kamo St., Tbilisi. The object of Diploma
project was: “Single-seated fighter-reconnaissance plane with the wing articulately
connected with the fuselage with bending angle of 90° by means of a special jack with
two star-shaped piston engines of air cooling and propellers (rotors) of fixed pitch
(PFP), diameter of the propeller (rotor) is 5 m.

The only note on the Project was made by the official opponents, I.Kazelski
and B.Sharonov, representatives of Tbilisi Aviation Plant. The turning of rotors is
connected with overloads caused by karyolysis acceleration that should reduce the
flight safety. Despite such a serious note the Project received a positive mark and
technician S.Khutsishvili together with a group of 5% of graduating class: G.Saladze,
C.Bakradze, V.Sokolski, V.Mikeladze, O.Davlianidze, Z.Chkheidze, R.Kacharava,
V.Tsotskhadze, A.Gogoberidze et al was admitted to Moscow Aviation Institute
(MAI) without entrance examinations.

After the illness during studies at MAI at a weak interest of the society towards
HA Tworking at Tbilisi Aviation Plant graduated from GTU in specialty “Mechanical
Engineering”. Despite all this HA became the goal of my life.

The weight characteristics of Helicopter-Airplane by the purpose requirements
must be higher that than was possible only by bringing near characteristics of HA to
the norms of helicopter.

In 1947 was proposed the second Project of HA with two bending engines and a
rotor with the diameter of 9 m. (Fig.2).
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Fig.2. Helicopter-Airplane

The author was lucky as the Project was considered by the Higher Expert Council
opening to the author the way to the future. (Copy of the document see in Attachment
1, two sheets).

Defects of the Helicopter-Airplane marked by the expertise are complexity of
design, big parasite load and low efliciency of the rotor working in both modes that
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are taken into account in subsequent work. The complexity of design and big parasite
load are compensated by the simplicity of undercarriage and landing station located
near populated areas. The problem of efficiency combination of the helicopter rotor
and airplane propeller in one setting seemed unfeasible and it was difficult to imagine
the combination of a thin, narrow blade of the airplane propeller with the different
by length wide blade of the helicopter rotor and to provide by that the high efficiency.

Beginning from the 1950-s Bell, Boeing and other companies created a number of
VTOL and VPR of a big diameter the success of which solved a number of problems
was the answer to various questions and doubts, many “i's” were dotted the advantage
of which was the simplicity of undercarriage and infrastructure of landing strips
located near populated areas. As to the problem of arrangement of the rotor the
Boeing Company has elaborated the rotor of variable twist of blades and Sikorsky
Company-the rotor of variable diameter.

Combination of the airplane propeller and rotor with retracted blades while flying

The problem of combination of the helicopter rotor and airplane propeller is
solved at Messerschmitt Company, MeP-2020-4. This solution has brought to the
system described in the Patent of Georgia Ne P 3405 of February 13, 2004 of the
author of these lines. (Fig.3 and 4).

: _'Ir 3
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Fig. 3. Overall view of the airplane with combination of rotor-propeller.
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Fig.4. Rotor blades are retracted. Cruise flight mode.
Variable Geometry Rotor (VGR)

VGR, the combination of the helicopter rotor and airplane propeller is suggested.
The VGR consists of blades of variable length each of which has immovable and
movable part set on the guiding of immovable part. The external part is always
executed as a section of variable twist. The movable part interacts with the immovable
one by means of jack-screw connected with the control system. The VGR has
executions with setting of the movable part on immovable (Fig.5) and with setting of
immovable, variable length of chords into immovable (Fig.6).

A - o
e )

Fig. 6. VGR with setting of immovable, variable length of chords into immovable.

This double-step VGR possesses a small range of the diameter change, Dmax /
Dmin=1,4-1,5.

Use of the double-step VGR

1. A single-rotor double-seat VTOL can be obtained if through the telescopic
spar combustion product is passed under pressure into the jet nozzle located at
the end of blade. This is a simple and economically useful single-rotor VTOL.
The compressed gas can be obtained using a turbo-compressor engine of internal
combustion by application of the author for Patent of Georgia Ne10328. For this
purpose one must take off the turbine with reducer and the feeding gas socket
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connect with the spar.

2. A double-rotor VTOL can be obtained by means of updating airplanes, for
example (Table 1):

Table 1. Characteristics of light double-engine airplanes

Name of the Weight | Power Ratio G/N kg/ | Cruise speed
airplane Gkg N hp. Gen. |hp V m/sec
P-166 3960 760 5,2 285

Beaglt B-206 3223 625 5,16 348

Cesna 423 3880 750 5,17 352
Do-128-2 3840 760 5,05 305

An-14A 3280 600 5,47 170

We choose a line with medium meaning G/N=5,2 kg/hp

By the well-known Welner Formula: G=T=(33,25 n Dp N)?* , where n- rotor
efficiency, Dr -rotor diameter, m. N-power of one engine, KWt, we increase the
power to G/N=4 kg/hp, then N=990hp ( 728 KWt.)

Let’s determine the optimal diameter:

G/2=T=(33,250,8 Dr 0,5 728)**

3960/2%?=9682 Dr

(1980)**=9682 Dr

19,8%2 10**=88100

Dr=88100/9682=9,Im Initial diameter, D min=9,1/1,4=6,5m

Conclusions

The propeller with D min=6,5 m for this power by statistics is very heavy.

For keeping optimal parameters of the aircraft one must reduce the load on power
or increase the range of the diameter change.

VGR Radical 1970-71

In 1970 was received a conclusion of the N.Jukovski Central Aero-Hydro-Dynamic
Institute for the VGR with widened range of the diameter change, new rotor scheme,
VGR Radical by application for the invention Ne1427580, (Copy of the document, see
Attachment 2, 2 sheets).

VGR Radical differs with having three-step execution. The expected range of the
diameter change is Dmax /Dmin=2...2,25.

The first stage of a blade is executed in a form of rigid guiding covered with
telescopically folding sections. The second section is executed in a form of set of
rigid ribs covered with the common elastic casing. Each rib is set on the front spar
with the turning ability to different angles of deviation. In the rear part of each rib is
executed the cogged sector of internal toothing sitting in pair with the similar small
sector sitting on the common shaft linked with the control drive. Inside of the section
with variable twist is executed the spar linked with the fixing unit to the blade hub in
which is located an internal chord of variable length linked with the mechanism of
diameter change (Fig. 7, 8, 9).
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Fig. 7. VGR Radical, three-step. Overall view. (Material for application)




Fig. 8. VGR Radical. Units.




Fig. 9. VGR Radical.




Aerostatic Combined Aircraft with the Variable Geometry Rotor.

The increase of payload of VTOL can be reached, for example, by application of
the VGR by means of combination with aerostatic cylinder as it is described in Patent
of Georgia Ne GE P 1999 17630 A B64B 1/20 B64C 1/28 of 1990 09 25 and RU
2022875, B64B 1/20, B64C 11/28, 27/46.

The aerostatic cylinder is executed with wings of the airplane with the hinged
cargo bay providing the high payload and good stability and controllability of the
aircraft (Fig.10).
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Fig.10 ACA with the variable geometry rotor

The VGR provides the high efficiency in two flight modes. The VGR blades are
executed with internal and external parts telescopically linked with each other with
the capability of mutual longitudinal travel. The blades are provided with the facilities
of turning and twist change (Fig.11).

Fig. 11. VGR of the combined ACA
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Fig. 12. VGR of the combined ACA

Advantage of the proposal: adjustment method of the lift. While delivering the load
to the destination point on dirigible with expensive helium it experiences plenty of
lift. The very simple solution is to release the expensive gas into the atmosphere that is
ineffective. Solution: the compressor pumps the extra helium into the cylinders where
it will be under the pressure until requirement that is connected with containing of
the mentioned cylinders, consumption of energy for drive of setting, control system
and the necessity of a work compartment. Besides the mentioned advantages the
aircraft density is higher than that of a usual dirigible, less windage and more stability
against the wind. The aircraft speed id higher than that of a usual dirigible. The
suspension bracket of a cargo bay enables to control the aircraft in a vertical plane at
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the change of attack angle of the wing without disturbance of centering.

In the 1980-s at the Department of Aircraft Construction were defended two
Diploma projects and a PhD thesis on the topic “Combined Aerostatic Aircraft”. The
consultant was the author of the proposal, Senior Scientific Fellow of GTU.

Variable Geometry Rotor at GTU

In 1996 to Dr. Iveri Prangishvili, the Vice-President of the Academy of Sciences
of Georgia was presented a number of patents including “Variable Geometry Rotor
for VTOL” It was suggested to address the Science and Technology Center (ISTC)
for funding, the presentation of the Georgian branch of which was intended in the
nearest future.

In 1997 onbehalfof Thilisi Aviation Plantand with permission
of Prof.S.Tepnadze was submitted an application for the Project
proposal titled “Variable Geometry Rotor and Its Actuators”
including a wide applied part on the well-known Patents RU
2022875, B64B 1/20, B64C 11/28, 27/46 of November 15, 1994
and also RU 2022875, B64B 1/20, B64C 11/28, RU 2034748
“Main Rotor” and by application of the USSR Ne 1427580, “VGR
Radical” of 1970. Despite the fact that the Project proposal Dr. Leo Dadone,
was carried out on a typewriter and not at the proper level as ~ Boeing Helicopter
the Senior Scientific Fellow could not have either a computer or translator we were
invited to the Boeing Company in Seattle and Philadelphia, USA. The Project was
considered under the index G-060. The Foreign Collaborator of the Project was Mr.
Leo Dadone, Senior Technical Fellow and Advisor of Boeing Rotorcraft Philadelphia.
The Manager of the Project was appointed S.Khutsishvili. With the aim of better
preparation of the Project proposal a three month Development grant was allotted.
(Copy of the document, see Attachment 3, two sheets)

By G-060 Project was accepted schematic arrangement of the triple blade (Fig.12).

Fig.12. Schematic arrangement of the triple blade VGR of G-060 Project
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By the renewed Project under # G*-060-2 was elaborated, constructed and tested a
double-blade VGR with variable diameter and twist of blades, the Manager of which
was R.Turmanidze, Professor of GTU. However, the renewed Project was elaborated
in condensed version not taking into account VGR Radical and applied part.

Photo 6. Assembling process of the VGR blade
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Photo 8. The Project team

Rotor with mechanization of the payload increase safety

The helicopter blades work at the attack angles close to the angles of higher
aerodynamical quality that provides its higher economy. The rotor of helicopter
MI-6 at the weight of 44 tons has the diameter of 35 m that makes it useless for wide
application. The helicopter rotor has exhausted its capabilities of the payload increase.

The takeoff of heavily loaded helicopters is carried out by means of detriment, skip
of the attack angle at a danger of disruption of flow and emergency situation. Using
the experience of aircraft construction in British Patent Ne GB747890 (A) of 1956-04-
18 with the aim of increase of the helicopter payload aerodynamic mechanization is
used applicable in aircraft construction.

60



The mechanization of the helicopter rotor blades is suggested by the author in
application for invention of Patent of Georgia Ne10640\01 of 2008 05 08 (Fig. 14)

Fig. 14 Helicopter with mechanization of the rotor blades

VGR Radical with mechanization of the payload increase safety

VGR Radical with mechanization differs with having two or three-step execution,
expected range of diameter change Dmax /Dmin=1,8 2,25 and increased payload.
Application for the Patent of Georgia, identification Ne112930/01 of 2009 06 05.

The first stage of the three-step blade is executed in a form of rigid guiding
covered with telescopically folding section. The second section or the first section
of the three-step blade is executed in a form of rigid guiding telescopically covered
with the folding section. The second section or the first section of the two-step blade
is executed working for the twist inside of which by means of a spar is set a sliding
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section with variable length, chord on the section of which is executed mechanization,
for example, in a form of leading-edge flap and rear shield connected with the control
drive. The root part of the blade non-effective zone of the twist defect is covered with
a simple fairing. (Fig. 15 and 16).

Fig. 15 VGR Radical with mechanization of the rotor blade
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Fig. 16 VGR Radical unit

Instead of the conclusion

Approbation of the method for analytical calculation of aerodynamic parameters
of the rotor and concept of the VGR with the high efficiency in cruise flight.

1. Increase of the helicopter weight at the same rotor diameter

The rotor thrust is proportional to the product (n.N D) in accordance with the
Welner formula: (33,25 . n.N D ) #*= where 1 — rotor efficiency,.N- engine power,
D-rotor diameter. The thrust is also proportional and also —(C* Cy Sp ), where C*-
falling coeflicient efficiency Cy- lift coefficient, Sp- overall area of the rotor blades,
m?. This means that if at the other equal conditions to increase the blade setting
angle this will lead to the increase of the rotor payload at a corresponding increase
of power proportionally to Cx , coeflicient of resistance of the same attack angle.

Check-up of the helicopter weight G=T
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Characteristics of helicopter from statistics

ST 12000
Power of engines ........cceeecevevcueureucunenes 2200
Rotor diameter, M...eeeeeeeeeeeeeeeeenen. 20,288
Number of blades, Z ....cooveeeeeeeennn.. 5

Width of the blade chord, b, m........... 0,52
Peripheral speed of the blade tip U ... 340. 0,56=192.
Medium peripheral speed U............... 192.0,75. =144
Missing efficiency by Welner formula: n=0,88

T=13,17.10°.Cy. Z. D. b. U2
T=13,17. 10, 0,83. 5. 20,288. 0,52. 1442.=11956kg

Check-up of the helicopter power
N=Q. U/102. { n.=2200. We'll determine the factual Q from N
Q. U =102. ¢ 1.2200.
Q=102. & n. 2200/ U.=102. . 0,88. 2200/ 144=716kg
C=716.144/102. 0,88. 2200=0,52
Aerodynamic resistance of the rotor, Q at Cy=0,83; Cx=0,0497; 10°.
Q=13,17.103.Cx. Z. D.b. U?
Q=13,17.103. 0,0497. 5. 20,288. 0,52. 1442.=716
N=Q. U/102. { n.=2200. 716. 144/102. 0,52. 0,88=2209

2) Increase of the VTOL weight at VGR

Simply without big costs and in a shortest time at the same RFP one can obtain the
aircraft of vertical takeoff and landing with a considerable payload. If on the surface
of well-known VTOL to set the also well-known dirigible, for example, Zeppelin NT
without nacelle and cock-pit so that the gravity center of both aircraft be located on
overall normal in order this aircraft could successfully carry out cruise flight with
variable speed and aerodynamic resistance with the aim of correction of centering
conditions between two aircraft are carried out intermediate slide rails with the
ability of their mutual travel.

Expected effect: The overall useful load is equal to the sum of the useful load of
both aircraft;

Example A
VTOL with the variable twist rotor

Characteristics of VTOL -1. From statistics.

Weight, G ..o 10750
Power of engines, N......ccccccveeurecrrencunnnee 4600
Rotor diameter, D ..eeeeeeeeeeeeeeeeeeee. 11,6
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Number of blades, Z.....oeeeeeeeeeeeeane. 3
Width of the blades chord, b................. 0,355
Efficiency, 1..c.oeeveecininnnccccccne 0,63 (By Welner formula)

The rotor blade of VTOL has the fixed diameter, twist and low efficiency.

Let’s change the RFP for VGR of the same diameter.

New weight of the aircraft at the same efficiency, the same power and rotor
diameter will be:

T=(33,25 0,63 4600 11,6) 2}'*=(11177586) 2}"*=

=(1,117758 10° ) 2}'*=(1,249 10'2) * =10770

At the efficiency=0,8

T=(33,25 0,8 4600 11,8) 2}*=(1419376) 2}'/*=

={(1,419376. 10°)2}'*={2,02. 10"?}"* = 12640kg

Conclusion:
New payload of VTOL at other equal conditions and at the rotor of variable twist
of blades with efficiency, n=0,8, will be G=12640kg instead of G=10750kg.

New weight of the aircraft the same VTOL at the same rotor of variable twist of
blades and with diameter, D=16 instead of D=11,6 will be:

T={(33,25.0,8. 4600 . 16) 2}!/*=

={(1957760) 2}'*={(1,957760. 10°) 2}'*={3,84. 10'*}'*=15660kg

Conclusion:

The payload of VTOL will grow to G=15660kg. i.e. 15660/10750=1,45 times.

Example B.
VTOL-2 with usual VGR

Characteristics of the rotor

Number of blades, Z ............. 3
Rotor diameter, D m.............. 16
Blade width,bm ..................... 0,52

Lift efficiency, Cy 0,83
Characteristics of VTOL-2 with VGR D =16.

Weight, G ..o 15660
Power of engines, N........cccccoeuee. 4600
Rotor diameter, Dmax................. 16
Number of blades, Z.................... 3
Efficiency, 1...ccoeveeeninnninicees 0,8

Peripheral speed of the blade tip U=340. 0,6=204 (By convention)
Medium peripheral speed U*...204. 0,75 =153
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Conclusion:
Suring change of RFP for VGR with variable twist at the diameter of 16m the

aircraft weight is from 10750kg to 15660kg.
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At the double engine execution the aircraft weight will be G= 31320kg.

VTOL with the VGR Radical 2 at the increased attack angle.
Rotor with the variable attack angle.

Characteristics of the rotor Radical-2

Number of blades........... 3
Rotor diameter, D m...... 16
Blade width,bm ............ .0,84
Lift coefficient, Cy .......... 1,91

Rate of VTOL with the rotor Radical-2

Payload G=T
Formula.
T=13,17.103.Cy. Z. D. b. U2,
T=13,17.107. 1,91. 3. 16. 0,84. 144°=21031kg

Characteristics of VTOL-2 with the VGR Radical -2

Weight, G ..o, 21031
Rotor diameter, DmaxX.....cccccoveeveeeennen.. 16
Number of blades, Z.....ccveeeeeeeeeeannn... 3
Efficiency, 1M..ccoeeveeevcceiiceee, 0,8

Peripheral speed of the blade tip U ....192 (by convention)
Medium peripheral speed U*=192. 0,75 =144
Conclusion:

Weight of the double-engine VTOL, G=42062kg.
Weight of the four-engine VTOL, G=84124kg.

3) Increase of the VTOL weight by means of aerostatic cylinder
Characteristics of VTOL at the VGR Radical

New weight of the aircraft at the efficiency = 0,8:

T*/T = (0,8 / 0,63) 2°=(1,27) ¥* = 1,17, T=10750. 1,17 = 12577 kg.
New weight of the aircraft at the diameter D=d x 1,8 = 20,88 m.
Gonm* / T* = (20,88 / 11.6) 2.

Gnm* = {(1,8) 2} = 3,24, T*= 1,48 . 12577=18614kg on the rotor.
On both rotors-37228kg

Rate of characteristics of ACA Hypotet. 1.

Takeoft weight, kg 37228 /0,3 =124093



The cylinder lift 124093-37228=86865kr

The cylinder volume for the flight altitude H=2000m 86865 /0,785 /1,111
(Helium)=99600m cubic.

Cylinder weight 99600x0,6 (+10% of the body weight of speedy
dirigible)=059760kg

Weight of the empty equipped ACA: 16535+59760=76295kg

Weight of useful load AKJIA 124093-76295= 47798kg

Cylinder sizes

Cylinder radius = (99600 /25) *=3984'3= 15,84m

Cylinder diameter =2x cylinder radii 31,68

Cylinder length =6x Cylinder diameter 190,08

Speed rate of cruise flight

ACA Hypotet. 03

Cruise flight speed of ACA is determined as the sum of two aircraft at the
engines of a VTOL prototype. Not known is the area of equivalent plate of each of
them.

Formulae for VTOL: N=QV / 102 1, Q= 0,5 poV *N=0,5pcV?/102n;
0,5pcV3=1021N

Let’s find - cwto the area of equivalent plate of resistance of VTOL.

ocwto=1021N/0,5pV?=102 0,63 9200 /0,5 0,103 177°=2,07 m square

Let’s find - ocyl- the area of equivalent plate of resistance of cylinder

Formula: oyyA =Cx. S

For dirigible Cx= 0,03 midsection S_n D*/4=3,14 31,68 * /4 =787,84 m square

ocyl= 0,03 . 787,84=23,63 m square

Let’s find - caca- the area of equivalent plate of resistance of ACA

Formula: caca =ovto+ ocyl=25,7 m square (Without account of interference)

Let’s find the cruise flight speed of ACA

Formula:

ovto=1021N/0,5pV?; 0,5pV3ovto= 102nN

V=(102nN / 0,5pcvto) '* =(102 0,8 9200 / 0,5 0,103 25,7 ) '* = 567202 '*=82,8
m/s or 298 km/h

Characteristics of ACA, Hypotet. 1.

Takeoft weight, Kg.....ccccvevcrrencvnecrnicnnes 124093
Weight of the empty equipped, kg.......... 76295
Weight of useful load, kg ......cccccvvveueneece. 47798
Cylinder diameter, M......ccccececeureeerrecunnee 31,68
Cylinder length .....c.ccocoeuvevevncvnecnicnnnes 190,08
Maximum speed, km/hour...............c...... 298
Speed of conversion mode, km /hour....180
Cylinder capacity m. cubic .....ccccccvuucueeee 99600
Cylinder extension,.........cceeceeureecurecunenee 6
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Cylinder midsection radius, m ............... 15,84

Attachments
1. Copy of Protocol Ne2 of the Expert Commission for consideration of
S.Khutsishvili Project of 1947.
2. Copy of Conclusion of TSAGI on S.Khutsisvili’s application for proposal of the
VGR Radical.
3. Copy of Document #G-060, Project Development Grant
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The Personal Account of engineer Shota Khutsishvili on the completion of on
independent cycle of research works.

SUMMARY

“Aircrafts with Vertical Take-off and Landing with Variable Geometry Rotors
(VGR)”

(12 Chapters, 51 figures)

One hundred years passed since the Wright Brothers’ first airplane took off.
Unsurprisingly, they chose for their flights a spacy field outside the city. Since then
velocity of the horizontal flight, as well as the landing speed grew, and building
airports away from urban areas became a norm of aviation.

Appeared forty years later than an airplane, helicopter failed to add much to solve
the problem because of its limited payload-taking ability and a low horizontal flight
speed.

The vertical take-off and landing airplane (VTOL), in addition to the shortcomings
of a helicopter, turned out to have a low efficiency coefficient of the rotor. VTOL was
nevertheless created and does its flights for many years now.

In Shota Khutsishvili’s invention registered as the Russian Federation patent
No. 2022875 of 15.11.1994, “Aerostatics Combined Flying Apparatus “Shota” with
a Special Propeller”, a kind of rotor was proposed that united both conceptions: a
Variable Geometry Rotor (VGR).

The VGR Radical with enhanced payload-taking ability offered by Shota
Khutsishvili in his 1970 proposal (USSR No. 1427580) has not lost its significance to
the present day.

Options for VTOL with regard to its compatibility, increase of its weight and
velocity, as well as decreasing the cargo tariffs are considered.

Forecast of the VTOL development needs a quantitative analysis with help
of aerodynamic calculation. Multiplex and frequentative approbation of the
aerodynamic calculation in parallel with statistical analysis has been done.

In addition, ways of enhancing the payload-taking ability and the efficiency
coefficient have been considered with regard to the velocity and twist of the blades.
Quantitative analysis of a number of versions of VTOL and VGR have been done. A
number of combined schemes of VTOL with airplane and an aerostatic apparatus
have been offered. Outcomes of a 60-year long hard work are summarized.

In 1945 an amazing fighter plane — Bell Aerocobra - was delivered to the third
floor of the Administration Building of the Moscow Aviation Institute. We explored
its glossy surface and could not help wondering about its creators’ brilliant and
inventive mind. No wonder that in ten years a new and even more amazing Bell XV-3
and XV-15 appeared at the same site, and later Bell-Boeing V-22.

I extend my gratitude to Boeing for the Development Grant ISTC G-60 for “The
Variable Geometry Rotor (VGR) and means of its control” of 15.07.1997.
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M0 AENAM HIOGPETEHHA ¥ OTEPHTHA

ABTOPCROE CBHAETEADCTBO
NG 472082

Ha oomosalion  moadoucr, mpeaccTanseninx [ JpasaremcToon  DUCP,
Nocyaapirnesnufl ommter Comera Mumpcrpon COUCP moe peaaw
maofipeTennil 0 OTKpUTER WA EETORUEE  AITORCKGE  CEUIETEALTTRG
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OMNMUCAHMUE
M3OBPETEHMUA

ay 472062

K ABTOPCHOMY CEHOETENRCTEY

[Tl e

{23} Mpuoparer
Canird Mlesmitpid  COCP

(B} flonoanmnesinog ¥ any CREA-BY
(22} Jzmmremn DVORTE (21] ATSTIRNET-110

£ BpECcElNe G SafhRn ]

3l M. Ko B &l 302
B b 122

o phge ssbpisseel | Onyfansosano 300575, Deosercns M 20 (53) YUK G20.12:552 587,
 ETEpTE 07,1 TN,
Hara anyfiankosanss onacasug 33 10,75 SRR )
(72) Awmop
nsplipeTeana HE H. Xymmssnnan

171} Fannerean —

(51) TPEEHOH BHHT HIMEHAEMOR FTEOMETPHN

Haofiperemic ommocHTeR &
CACTCE EMHMETHRORANTA
ARPYCRITe WATA B ARAMETE,

Hapecrin rpelmse puste misesnemol reo-
WETPEN ©0 eTYOEDEl, WapEHpEO-CREIAHNGR  ©
KOPHEBLIMN YACTHME DOBOPOTHREE nomacreli, n ©
BMONTHPOSENNLN B 3TY CTYFONEY MEXANAIEOM
FINCHERNA TEOMETPERECENY LAPIMETRON  BHITA,
ERHEEITHRECEN {BARANRLN ¢ BpEBLAGM ¥ARLR-
ACHHA MOXARNIMOM HIMORSEAA FeoMETpHtecKis

WETROR FReCHOnG MENTA,

b H HEA — OEECIETENHE  NAARBOFG

PETYAMPOBANNE AEAMETPE W IWATA BANTL

10 SOCTHIAETCH TEM, NTO KOPMEBHE HACTH MO
BOPOTHWX ACEECTCH YCTARORACHE BO1 YTADM X
AADCHOCTN ZICEA DRETS, O0H IDSPHARGS, Coeam:
WERIIHY EONHEREN T8CTH BOBOPOTENY So0sctei
cb CTYmNleH, YCTaHoBacHM © HAKAOMOM K oci
BPHULEHHA CTYENGL rpefinore paNTa, 8 MEXAHHAM
HEIMEHENRA TEOMETRHYCCKNE NAPAMETROn rpelso-
MO BAINTA BLBOORCE b BAAC KPOCTORAI, NOXNHN:
WO NCCAMEHIGE B RHHECEMX NA14% CTYNEUS H
CRRZANEON NOCPOACTROM TRF & NOSODOTHR MR 10-
MEETAMA | DPHBOZOM YIPERICHHH MoXaHdAisoM
HAMCHEHAN PEQMETPHYSCKNE Napasetpon rpefing-
r0 BHATA

Ha §our. 1 noxnaan rpednod nawr, neg o doky
{mmproll AERHEN MOKAAAES REXOARME BOICHENT
OARGH  SONESTH, OMOTRETCTRVIONDEe Paciereai
CROpOCTH CyAma; yoaoenoR amnwed - To we, B

I M KA
WX DANTOR pery:

10

5

2]

2

MOAEECHIE HE CTARTE B NpE MAAKY CROPOCTRE]
Ha §ar. 2 —wHL 850 crpeake A wa dur. | Ba
thHE. 3 — Bu3 no crpeae & ua due, 1 ma dair. 4—
cenenne no BN na gur, & na §ar. 5 — xuie-
MATHYCCKRE CXOMD MEXTHEIMA RIMERSNNE (e
WETRHECCENE AARSMETRON [pEMIGTe DRETE W BpI-
B0 YEPARACHEA STIHH MEXARNIR0M.

Mpefmall nuaT OMeRREMOE PEOMETIRE  COLEP:
HET NYCTOTEAYR: CTYWHLY ], & HOTopod sa map-
nnpax ¥ mpEKpenacid KOPRCBUMH GICTRMN a0
nacth 3. B pycroreayn crvnmmy | nsiontaposai
SMENAHHIM mEMEneHEN MeOMETPHYBTKNX [TApaMET-
POB BHHTI. KOTOPHE COCTONT N3 KpecTosunu 4 ©
marGih & 0 Tereckonnueckny maaom S8 [pos
DO yOPARICHRAR MEXANHIMNOM MIMCHEHRE FoaMeT-
PHYECKNX MAPAWCTHOR BHHTA BEDCWAET & Cefil
EOALT0 ¥, eadfiothn colaaies Ha paxy B m oxea-
ermios mexssm 10, corznmentMuE Depesoi
11, % gorapolt mpukpensen nasen 12 ¢ rafxod 13,
nepoenzautken no xojosomy sEity 14, Crye
fiMia BES0ANeHA © EHHToRMMH naassE 15, n go-
TOPWE MOADMEED CMONTHRORARR  EpeCronEmn.
Baa & sumoamen © DpOROTLHLE Natou 16, wepe
coTopufi npoxognt masen 7, coeRHEAMUTHA
EnaRID 9 ¢ nason T, TARNE RBUTGAHEHERY ¢ BHE-
Tosuy mAR0M 18, B KovopWl REadwy nasen 10,
WECTRD CRATAHEMI ¢ BadoM 6.

Pafouan moBepasocTs AGNACTH WMEET CAOHIIS
rHIPOIHHAMEECEOE ouepTanes. KopHenue qacTn
BORPOTHNE AO0ACTER NMCKIT BLS0M B BACCKO-
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473063
3 4
ETH ZHCHA BENTA, § OCW EARNEPS 2, cocymam- ApmRiEHA L01060E DHET BpawEeTCa B ofpatHyiE
e ﬂmﬂ1 ¢ HASTH HoaapoTEHEE Aonactel 3 oo CTOPOIY.
[s HH = SHOEACHHE © HAEADHOM & OCH B =
Elmnmﬂu}:‘urwﬁnmmmu. P Mpeiser wsabpetrennd
lpet®ol BUAT K3ecHAc0l reoMeTpie padora. & [peleoll BEHT HAMeEACMOR TEOMETRHE OO CTY-

&F CARAYVIIHN GOpIIaM, nAued, WAPHEPHO-COREEHNOL € KOPHERMMN Lot

B namare ammwcina aonacme 3 rpedaoto BHH- TAMH ROBCPOTHLWE sonscrel, i ¢ BMOHTEPOREN-
T4 VOTAHORAGHM K NOOCOKEHNHRE, NOXANGNNOE WA HHM B STY CTYIELY MEISHRIMOM HIMeREHNR Ped-
par. | yesosmoll Amnmed, ¢ yeacM aq. [lpn smom METPHNECKEE MAPIMETPaN, KHNCMSTHGCCKH CBE-
AEAMETR CPedaora DENTA COOTERETCTOYET 3HA%E- 10 3AHHMM ¢ NPHBOSOM YRPEBACHHE STHM METAHHA-
mie Oy (cs. dur, 2). Jlag pacueTion CROpoCTR woM, ATAHTAKM UL EECA TeM, 910, © UWEALD
CYAHA BONECTE [AIBODATIRADTEE @ NOADEENINE, ailecneemn BIREIN0 PErYANPOOANEA ARAMET-
noxazamno: na §ar. 3 wmpmoll ananed, ¢ yraom [ H IEACA RENTA, KOPHCBEE SACTH BOBOPOTIEX
ey Jlam HTOM0 NPHBOSHTCR B BpamielEe XOgaBoi ACHACTER FETANCANEHM D03 YOA0M K OACROCTH
ey 14, momopaft wepes rakey 13, maaen 12, 15 awcka sueTa, ofH IAPERPOR, COCTNHAMIIHE KOp-
KO0 9 NeprecilssT B OCCBOM  HATPARSENRN NCBME MACTH NOBGPOTHWR Acnacreh co cTymumed,
naa 7. [lpa stow nasen 18, cRoabin 50 nasy 14, VETEHORIEHN C HAKTOHoM K OCH BPALCHAR £TY-
NOECPATHNAET BEA 6, KOTOpUl, CTPeMACL MmOBOP- nits FpRlnaie BENTI, A MCXAHEIM HAMEHCHHA

HYTh KpMCTOBEHY 4, RECTABIAET of NePeMELIATL FEOMETRIMECKIE HAPAMETPOR FReOnOro MNITE Su9-
cH B0 mazaM b5 w ucpen TAMR DOBOPAMEBART Ad- 3 NOAHEA B NEAC KPECTORHHE, RELBHEHD DOCIWEH-

nacti 3 I0 S0S0KEENR, YEARAEnoro ma dar. 1 nofl B BEHTOBMY MANAX CTYNNHN H CERAIAHHOR No-
mmpacl anEncit, ¢ yrsom oy (ew. gur. 3}, npn CPEACTROM THE ¢ HOBOPOTHIIME SONSCTASE 0 NpH-
10N AEAMETD BENTA COOTBETCTRYET O BOIOM YIPARICIEHA MeNANEIMOM RIMCHCINA red-
a3 poappaTa AGOACTER B NOADMOCIIDE HATA3A METPANOEKHE DAPRMCTPON BEHTI.
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COW3 COBETCHMX COLUMARMCTHHECHHX PECNYBAWEK

FOCYIAPCTBEHARA KOMATET COBETA MHHHCTFOB CCCP
mo AEAAM HIOEPETEHHR W OTHPRTHA

HEWE i}ﬁﬂﬂEfEﬂbﬁIﬁﬂ

2
Ha ocionansA rmummlﬂrﬂ. mpeaocranseiEy  [papameascraon  CUCP,
Focyzaporpennufl kownter Copera Mummcrpon CCCP no geaaw
HaofpeTemnii 0 OTHPLTAR EHIAN HACTOSHLGE ANTOPCKOS  CRILASTEILITRO

IFIMMATH Dote HRxoizebdRSy
il EpyTHM, FEAIAWHLM B OHORCANER
HA EROGpETEH e ""."H-EPI'IH!' cTapoE"”

B CODTBETCTENA © OUHCAHEEM HIGHPETEHHA H paBeTcHnodl B mes oy,
mo ammmke M 2514263 ¢ MpMOpHTETOM OT 5 awpyera T977r.
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H ABTOPCHOMY CBHAETENLCTEY

11639649

{23) Mpuopumer =

{61} [loposiuTeabios K AnT. CREL-FY —
{32 Jazmaenn D508.TT (21} 2514863725-08

¢ APHCCEANMEHNGN AAAREH M —

(23 Onyfimessams 3,150, Boaserens M 48

145 Mava coydmkosamen cancanan 31278

(51) M. Ka®
B 238 a0

(63} VK 6210412
(OE8.H}

(T2} Awrepu
WIS pETEHIE

{71) Jansureas

A I hopmmmreiin, B, B, Cymenco w Wl H. Xymumeuan

() TOKAPHERA CTAHOK

1

Hacfipetense afsscatcn & offacta cTalko-
CTPOEHNN W MOXeT DWT BCEGILICaans NpH
OpEGOINE HIACANR ¢ sRcienTpemed voTano-
G R O TR

Hsseeren tomapasih  crance, coaspaamnit
EEEREEAL ¢ BIUHWHEM AINEMGEIEA BETRO-
BOM & 3EgEce) fafey © fesoxieo, na kotopof
IAKPERIEH CHMOBSHTPHPYIOEER nETpoR.

Ilea naddperernn ERIRETCH  YOIPOUICEEE
EONCIPYRILEH H HEETHNG MO0 KT,

s §T6ro B EPLLIARSENOS TORENON STl
Bf EOPAYC NAIRAKINETS AATREOES RROSADEN ©
meaHiapiaeckol  moc OO TR EE
(OXRATHRREGEEA]  DACPIRCCTMN, EOHGEAT-
pvmoll oCH MOTEEEIN. 3 KOPNYC C8MMDENT:
PEPVIOHLETD ANTRON MIBSTEIN ¢ WRAHRIpE-
weckoll mocazovecd oxnrrumamed [ oxhETL-
RACUSE} AOBCHANGCTRIG, KOWDEHTRHIEGR ocn
CHEMICATPRP DT BATPOHE,

Ha seprese oxeMmamieckn AN
npeaAnracEil Teapuul craioR, ofmal aa

Toxapnich cranos sxamsier cranuny 1, 65
KOofopod jakpenices ssengeisias Jadsa 7
¢ BOXHM IEDEHIEREN 3

e HORile EMEELEIE 3 yEponsesm gopaye 4
naanacEers BATpona 5 pce sameus TpySu
b ¢ HHAEEEpHSCCEol BMACPIETRG T, KOH-
nenrpawncd oom mmwnzess 3. Ha seopanas-
oamHY & YCTARGREEN  ICEIPATOR. BKAKTIN-
nnd aainEn Galbey 9 ¢ BoIREEEGl RR0AkL

R mnuazan 3 numoakie 10, 6 Eodme Ko-
TopoR dsEpenncs xopaye 11 camomenTpHpy-
EHIBG B 2 12 ¢ nocayeunol QRImNIpH-
neckofl  poRfpamccinie |5 mommenTpussol
OO CAMORENTPHpOMErs AaThoea 12

Has ERApanARomENE B yoranoaaeHs Tagae
Eapemea 14 ¢ ofipaBaTHRSGENN NRCTHTMEH:
Fio,

Mowepanecen T Moer Sarts orsaTHRaewd
L OUpTHRAKed,  TOFAN BOCSDTENE UH-
IEEEPHMCERR BobpraccTe |) acamna GaTe
CESTRTCTECHHD  BMIOARERE  OXRETaeasuicd
T ONRETW A Sl

Cramos patoTacT cIcAynRarns -

Tpytha & agaacren cknods NOAN DANELETS
1 monnaemmch Sbin 2 8o yespa fWa wepe
TEHE Bf NONS3IH). 3ATEM YOO OTBOANTEH
ANETER KOMANIE WE EGAAGA CIMGUEHTRHpYR:
et matpona 1F & asssaoemesy natpody 5.
Bopaye 1] caususnipupyomens natpona 12
MCAITMHOH UHANEIPHSEC RSl DOREPAHOCTIES
13 caamrea h:l'l.IH'l'r "R ONEATHBAENFE (B
OUBITHEEYSF]  HHANNIFRSSCLYE  BoNCpE-
METh T KOpAYes 4 Atasamuero navpoas b

lpoaconInT CORMSMEENE 068 CAMOLPRTEH-
pywElerg Batpoia 12 © oo manmaean 3,
DOCAE PG KVARYEH S UCHIpEpYVIELenn
naspons |2 JaEMENT FCTANORONEY D DOREPE:
BOCTE TRVOM [ KRONDEETRHYAD  SCArpEEOCTE
cefipafiten. Jamew nianmoamnf navpon B aa-
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mEuger pyly 6 0 Tow DoACECHEN, B EAKOM
&8 RETPEUBCT, NOCEE Be50 KYENNKH CiusnewT-
ﬂm’.ﬂ-ﬂ'ﬁ natpona 12 ooschownamr mpyiy
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4

Hee Galey © NHNGEED, B8 KOTOPOl IEKpes
ArE CAMAEEETREPISEINE BATROE, oTARYH-
wmikca TOM, 9T, © UEARK YOPOEDriRE Kos-
CTPYRUEH 1 CHNTORHHE WBETRABGEWEOETH, W05
0y DSaBAKNLErG TATPOHA BHBOAHEH © mi:
ARHAP R HOA nEAs0NAol  cURRTMBRCEMGR
(oA TR EE ) IR PR HOCTRED, DO HTR Y-
Hofl OCH IAENACAN, 0 KOPOYC CAMMEEHTPEpY:
BEETD NATPONA DHAMIHEE © UHIH Kaft
Becameol oasaTHEanEd [aupiTaRsemch]
HOEC PO T, mﬂlﬂ'llﬂﬁl erg i,
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(S NegrTams BRegE 5O CTEPEUES) §ono~
ERERG GTHOCHTOAMED MOPEHA 10 o wTema
§. Opu »ToM patcuas swakabTh nepo=
TENMOTCR B AORCCTE 14 W UEpE MO
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L

Npsasirapscn pEecHne O0QCTENERAST
YHGHMEHES FASApETON FUOpA B BOWE Of-
PABDTEH CTAHES, WT0 BEABLITROT VHEOHLS
TR AAENY HODhE S el B A O B
el KAPETRH B CARAIOR, o RaoH e
ANENM EGDSH EADOTON B CANANDE CONpA-
HAFT FCNORGTATafnede Bpeus pHEna ofis
m T TR T EOEEART EpED =
BOAETRNRAGETR CTAHEA

S py d EyOipeToHER

1, ¥Ncgr SusSijep GTAHES , OOLE P el

pliMGEeHERE WA TOEROEHSON B A0HE e
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3 851153 M

PEMEEEHAA RAFOTOREM Nesonm © FUAp0S
UEAHRS e i o pAYMvegeHERN w0 i Tow

T+ O TS S Apa, H CEa-
FARMOIYD 0 WM SPRECTEA ANA HoMOdEpas
BAHHE H BOIRPATA FAGDA, O T A M M AT
W RAE A TEM, YFDS, & QPN CHEEGS
EHA FACEPMTON, O[EROTRG RAw T4 i e
BiHEA @ BCOEPATE YEORS BENCANERS B
BHOD THORMOT RS PARARY SOR 0 LR |,
TRIPARARYOCEAN BOAGETE EOTOROND 00
COEEES © BOOMTONOBGH MANOCTRE FeEpa-
UMAHMOES YEOEE Seped e paAnEaknG
BRAETOHERT BESScens Wb pa THiak LELLEEE
A OHEMENGASCETE - 0 HECTOYRHEOH CEas
TOrD PASa,

i, ¥hop=pespep mo n,l, o ¥ A ® =
TAmEHNE A T YIS PARPOE—
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IWAMHEO P MEHCoH , Be@CTRymyn WA -
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i HY M Peehidae i i a4~

MOTOUNHES  wdoqEaisnin,

AEHHETES PO BHNAMASHE [TFR 3ECEORTREG
lo HEpres ¥ SIHIS-(= NS A= 00C
1978, = Apxmp TOUMKOOROTD CKE cras-
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COM)3 COBETCHHX COUMAMMCTHHYECHMX PECNYBAMK

FOCYIAPCTEEHHHA KOMHTET CCCP
no QENAM HIOEPETEHHH H OTHPHMTHA

ABTOPCROE GBHAETEADCTBO

NG [lpesieE
Ha concmmmp noamowons, npeicctansesnnx [lpammencrmen (00F,
l'rnr,!.-uprr-emmn wowicter OO 0 Geaaw mnipetenEl 0 OTHRETH
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ONMUCAHHKE
H3OBPETEHHWA
K ASTOPCKOMY COMBETEMLCTBY

w863193

(&1}

Dara onyfnusoe s s snncanss 170681

BT (RRE-aY =
(22) Jamanane p0007% (1) 2857357 725-08 [ (51)M. Kn2
B 23 B 2908
© PIERE Ol B b 5 R M -
coce [3) Ng=aparn
W ki dw wasflprerasl e
B Onylismconano |5no8), boassress M8 12

(3N YAR w219, 20
[o&d )

) Anvops P. M, Bmfgamiaimnd, H, A, Banafawos = B. W. SyissEns
BHEE
!l]‘lj!uﬂ'lm TEHARCCEGS COPEHANKHEH NOHCTRYE TORCEOE TP O T88 K0T [ HEn

HyolpaTaime OTWOCHTCR N CTAOHKO-"
CTpOSRAE w HOERT TNiTh HCTEIEREEAHO
B CTAHEAX ZNW OORS0CTHE WONHEDE A=
el PHLEE EINeEEA ; WElpessep TPl

HIBGETHE YOTRoRCTAA, npoas i

154] YOOF=ZIMIGEF CTAHEL

Hom0cTATHOM AAMHGES § 0 = 00 s ap-s
HESAETLA FHAYEToARNsr MabapeTie, 976
JAFPOSEEAET JOHY OOpAlOTEH CTAHESE,

g s ASSHpATEENA — COEQRMRUEHD A=

BOOT PSSR WA SRy e AER Ml cow,
WogTye W Avakam,

Bafd=Titor yoTpolicTes COCTONT B
AMENHTESLHKEE oo rAfapaTan ,

HEBGOTEH TAMES Wop=Aseisjep L6
ETASEDE BAHA [ CH el
EIRENHA , CAYRARAA A4 OCTARDEEH B
FoTolke B SaRhHEOM BofOREENN B BOHE
PEREHEA, Fiop sTols STaMRA NN OES &
B EHAS AEMNEEES, YOTAHQRISEHODG Ha
EQOHLG NESONE 0 BCTRoEHERE B 28w
FREPOLLARIE DOM NpEPMLE AFCRHQMG ne=
poMmoies Teside., Soed@ep CONSPEHT
EOpiyc, TApROEY, WTOR Foh POl R P
DOpEEHE,, FOTRGRCTEG SOINPATE FRoOpa &
MAFOTORECA B HOEQLSDE NONoEaHRS
FETPOACTRG PErySHPORNE RARMSSTROR
TOpECEONEN & BCARpETA VRODE B HOEG=
BoE HoacEsHes, FerpoASTES REOENDATHE
FENOAHEED B EHOE HaSopa T gt A b
NEFEHH ; & POTPROACTEG PeTyAEpomEl fia=
Pl TEE TOPMOEGHHE H BOFERATS = Kam
pPRE ChemenN OOpaTHIEE wasnasos [10,

Bap ¥ROpa=GoMNEEpa B doRs oOpats

HESE OO CAESOHHA YOAPS SENEFEHECE MAOC, | OTEM CTAHKE,
EOTOMM CONEpEST NAYHESE ¢ REOCEGETh, MOCTARACHHAN BEAE BOCTHIASTON ToM,

ST OPRELCTED BAA Deefapoihied o BON-
10 FRATE FIOPE BENGAWEHS § BaSe BEEial-
Tl Al AsNECESTS GRAEHOPE, FHophaai-
HEeCKAR BONOCTR FOTORDTO CoOBmada 8
BROTORORNE NOADTTER FAS POsiHAREN RS
YOS, P TV Ee ALY G e O e Y R
ApCCEnE W OODATEWA EALNAH, & NHEE"
15 moncmooThE — ¢ WOTOMHHKOM CRATOFD PA-
S
Kpon THEF0, MMapoficaocTs RoRsd—
TR PARNEYRCEC D WHARSA RS ©opiesHa
Palel” NEIHF A Tl eH O O WS Pl W e e
F. ] YRORE YaiEd NOsGCTE FHOHImAHHIEDS D=
Hafl, ASNCTRVERYE HA MNoEEGE Moonem=
Wl B Moy RoposmgoH@A FETOTOEEH.
Ha wopTemn H:-.ii-.‘ yRop=namiiEp.
e HIGHPSTESEHE HARSCTPHIFITCAR =a mpa—
EpE OpHEGHEHEE § TOEMPHGE CTAENRSG .
ToxapHl CTAHOE WMaST CTasmdy 1,
HE ESTopal Jakpofisaia oiimddeARHER
paftEa @ © nonus mEwaaenes 3. Ha wos-
s EWnEEOEnA ] yEpennes naTpom 4 Ans
B spamHES FAFOTOMEN 3. B Hanpasansssnd &
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COK3 COBETCHMX COUMANMCTHMECHMY PECNYBAMH

FECYAAPCTREHNHMA KOMNTET CCCP
no AEAAM HIOGEPETEMWA W OTKPHTHA
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COpOd COBETOHR
COUMAIAC THRECH K
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MOV APC TREHE HOMHTET CCCP
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'rmuqonnuul mEERuOTRERCNOpT. M,
aMymmsccTpoeHses, 1570, ¢, 47, pme. M (opo
ToTEa}

(54] (571 TPYEONPOROT OTH NHERMO-
TPAHCNOPTHOR YCTAHOBEHW, cotrpaia-
il rpyty © PANPEIOS W MELEHELWE PR PN
THE, BEAGMACuLER B Ol KOQIYC, PHEDEEYD
ABEAOEEY, FILAOTHSIINE WIEMEHTE H HAAPIE-
SAEAESE ATH RPEBRINGE AICA0HEH, Ofdusaes:

wolw 1100206 A
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ROCTH H CHHACHHA FREPIOCUENCTH, PAspes B
TEyOE BunGAHES B BEpIEcH  JmaucTpadEol
MACTH € PACTPYOOM 810 paen H IHPACHANKY
Aupas OOH TREEL. ROTGHAR cHalSERE NEYSEN
MAGUALESIMY, CMOSTHRORENNENE B0 ofrew
CTOpOHAR PAIJEH TEPIAMEIRED (KH Teyie ©
meprapUTEeN pacTpyion, B MEAHER AHAMET-
paasHol dacTH TRyl BREMVEEHE a3l pE
FTOM  Epw R XACHOHEE NPECTaRERCT OO
ol ANCE, HMEWINE B WA RCR IR0 SET PanLmos
MECTH IWTHPH AR RIAHWOSEACTEHNR © NaledH
Tpylind, 4 & BEPIHEE — ABRN DOUVEOARIEA W RLES-
AAKH, HACHTHYHLE COOTBETCTROHED RECTRY
fas H RMLEATEEM TRYDM, ApH YI0M §naoT-
HEMHILES SAFMrHTW [aNCEiEHE B THRTYREIE
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1 D206

1

Hmﬂ GTHOCHTEN K TP D0 el o
MY TPANCHOPTY M OW0MET BTe HOCTRI0RNED
B BRCESOROHTCRHCPHMY TRARCEOPTHWY YOTa:
[ TE

Hisecren tpyfonponon 28 RHEEMOTRH-
CNopTHEd  yCTawoBkH, codepeasi Tpyly ©
PAIPEROM W METAHEIY NEPEKPLTHN, BLICPLEIN:
il B el ROPIYE, IPHBDAEYIO SACHOHEY,
FTLIOTHEEHEHE 3ACMOHTE @ HSNPERIHEREHE LAH
npusoanod saceonss |1].

Hepoctateom  storo  Tppfionposnda Hman-
CTCA HENHYHE CADENON CHCTEME TepUETHIN-
IWEH, NTO CHHESET HEACMHCCTE W LO0Tomss-
HTh HORETPy RN, TRefneT GaSiapnie pac-
EO0A BCKTPORHCPIEE 0 padosed KaakocTe —
MBCAN,

LEesn wnnfperennm ML T W
WETH B CHHEEMBE SHEPIOCMKOCTE Tpydonps:
WL
FRArAHEEA  ledh ACTHIBETER FoM, 70 &

TPYEONpOBGLE LIA NHEEMOTRA

HenopTHOR YeTa-
WONKH, {CAEPEANEEM TRYOY © PAIpCOM W Mo 10

ARHHYE BEPEApTHE, BOTERIDIER B OROH KOP-
iye, MPHBGIHYED RBCEHRY, VIIOTHARMHEHE Wit

MEETH B HANPARTAEILET TR NpHESIHOE Anc-

AOHEM, PAIPEI B ﬂrﬁ! BRAGAHEH B BpaEeR

anaueTpaissch S8TH © pactpylfion £r0 Kpacs

0 NEpNEHAMKYAHPED 008 TRy, cHadi-

WENA ANYUA AAAAKIYE Y CUOHTMPORA N YH

i ofrHy CTOPIHEY PAADEIE N8PRAICIRHD CLl

TPyl © meprRpETHEN pacTpylos, B AHERR

AHEMETPAA WHCTH TPyl BUNGASEELE BE-

N, MPH ST0W OPHBOYHAS  JECAGHED 1
ARET COOOA ZHCK, HMEDUIHA & ®Wi AHAMET-
PAALMOA SSETH EEMPH ARH RAAHWOAERCTRER
© maxauM TpyGa, 4 B Bepidel — Ana moay-
BOHBLA N AGEALEE, HIPSTHTHWG CO0TReT:
creeimo pactpyfan 0 nsouraiess Tpyiise, npe
IO FAADTHHIGULNE — SACMCHTE  PaIseuieHs
B3 NOIVEOILLAT IRCAOHES B N0 HEsecll Ana-
METRAALHGE BCTH B IR,

Ha gor. | miofipasmess swnerwsecian
CHEMA dacaowEm; ma dmr. 2 — yorpoRcTan,
o ana

Tpylonposos yOTpOEN cASAYMUHE ofipa-

Eilﬂl'l‘ﬁdll-l'l'l'.ﬂ- I (dsar, 1j mpacosge-
Wl W OBRTY T SpAMGOn APSULEHEE W EeCTep-
HEum d, pasau peeepia 4 ¢ napasaTmoll med-

ﬁrﬁ G wipa WeKTROMArHNTHEE wydow 6 43
H

pesepcuesof kopofisn B — K wepesunou
peaykropy 9w K maay 10 © wecTepHauH II]:I
ISUENACHNMMN ¢ peARaun 12, RunoAHeHEWME
Ha nodyian 13 ascsonkn 14 ¢ pefipaun secs-
ket 15, cupmmell & Hanpariaomiy 16 W
IT wopnyca 1B (dwr. 2, n wotopod seonme-
pomaes tpda 19 ¢ paipesom (okkom) 20,
kpospd 2] ROTOPOre BMNoIECEN C pacTpyios
B OfoRE BANPARSEHHIRY NEPICIANEYARPHD OO0
i H ORAENHBANTCS AADILEAKAMH 22,
CEMABANIEEN G5 COpOIN PATPERs | oRmj
B HHENEN L SRCTH BEARYH ANSWCTPAARHOE
uncTi Tpyoa 19, Sre naomaaes I punsaieHs
€ MEKAGEO B ANAMETRAALHOE ASCROCTH y-

ACTAR- 3

1

tod 19, MMpusoanam Aacoosca 04 B eeasel
SICTH BpeACTaRANeT Colof AWcE, HMcoaiEl &
HHAWCA ImaseTpAARHOA dacTE wTsmpd E¥ ¢
VELMTHANMEHYH BROKTSANAME M SEECEpY0:
i AacheEiy 14 ¢ apyloR |9 eryaeewn 25,

Mepeerninpyouee  yAOTS=sr  AaCs (s
B BELE noAYEEVrach woympyrol npocaazke 26,
HARPHMER HY PEIHHN, BRMBLIEERG HE KPOSEE
aacaonki 14, konTaETEpyowed ©  Wessek
HACTEE REVTPCEHCTe ROHTYRE TPy, H CAREH=
Hof fNpomaaiss 17, sandwcsHBol DOA DOAY-
EnismanE I8, npEMpEEoUmEdH K odRRM A
KOCTEM JACAOHKN, KONTAKTHPYRMIER © BHEL-
Wl ancTiio Tpyiad 1% no kposkasy P, s
PPl AlllmE BT A Y b HEpEY  IHpE-
MEUEY T, PEpMTTHD ENLVEE ¥FTOT el
MEHEAY RBOULEARIMH H HATHTMSHEMNE Hu
mapiaiEaun 3, BEnoawcHHEMHE B0 odens
cropomad jacaomkd 4. Tho sonnaw xo0a asc:
BOHKH pECOOAGESH nepekaesatead A1 @ 32
Ha wonwe nass 10 pOCIOSOMEN WACHTPOMNAT:
MHTHHE TOpaGs 33 M EMAIKH YESIRHG
ﬂ“ﬁnmuul- Meperamsareas 3] — cipoes-
wiih.

Jacaoksa palloTar? CiwiyoamHs ohpaios.
daxputhe Aacionkd |4 ecymecTRABETCN
HE BEPEALIG HERUEaMG noacarand. [lo xonas-
ae alinepeas swwimiaeTon Topwos 33, sekao-
yeHa Mydma 7. namuaercn mydTa 6 0 AEH-
ravese |, [lpesogiecs mo npauesne san 2
lﬁﬂﬂl 8, wrpaRuiel peayETop S, Bas L]
¢ mectepinmE |1, »n pefins 12 nauunaet Gnl-
MEHHE BHHI BMECTE © nwoysasd 13, © sacaoe-
ol |4 wemay nanpasaAoisEes 6w 1T 8
sapnyee 18 sepes pazpes 20 vpofi 19, moxa
e CpalOTACT HoSPUEWA D PELAKNETE i,
[lpm sros aschokss 14 SocTerseT Cooero
Kpalnenn  HHEHRID  BLAGEEHHE. ¥ NA0THED-
EaA BpOIISANS 26 yEAPATTCR B0 RHYTPEEHOD
CTEHEY TP 19, & camoen=an npossaany Ii=
[ I mEwe=i vacTe 1 Mepeupa-
6 M ynEpAETCE N IL0MELKY CTROM
A KT 28 W nacemagc pH o EGM
wreps B oo repustRuHsed ppociaakaue 3
mpm sacaoexy |4 w0 sryamax 35
JANPLETHA TPy JacAmEn 14 BosmpH-
HHMBET YORAHE BBl ANRsesin yrHsE 1IT-
paus 23, pefpass weeteocrs |8 W wanpas-
AAMHIDHMH.  YOREHA  AaRSEHHA BOAAYTA  AfH
ARHEEHHA AAchoEEE |4 pocae & GCTASGREH
BOCHPEHHMINTON TAKEE Hampasamomman 17,
Mescae Toro Kak 3acacis |4 A0CTErHeT CRoe:
ro WHEHETD NOSOMENHE, EoReanil Nepeoyn:
uatesk 3 oTwiouseT wypTY 6 ® AsmraTean
I W BRAEsAET Topuas 3, HoTopeE  uMoseT
OTh OTRANDMEH BOCHE MOAHOA GETARGENS Lan-
mrsn, [lepekapuateds 31 capoennsh, 1. e
COCTONT HA 1BVA oaMsakoay yoTpodcTe. Tep-
BOE W BTOpOE CTBE PEryARPYWTCH OT-
AEARHD,  CHMOCTOHATE RS, L5
GTRANMAET MydEy 6, Wrogor RUTGEBET TOR-
mMiAA, wT0 HHOHNMARICT  TOMHAEY OCTAHOERY
e*l-lt.l'l-ﬂﬂg I4 @ cHRRAET fmAY YAAPSE Do T
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i I | Do, i

Peaeps, ofipatiul Lo8 3CA0HKN Ha OTsp-
HAHAED CEYIIPCTRIAFSCH B0 KOMAHAF HA-
EyTesl REACrHEE SRAFATEIR WydTH T W
Eousie BAfa 4 & pecTepaaud 3 e 6
BAAMEEET OOPATESE INHMCHHE 18CR0HEH 14
AD BRSSO GTEPWTES Kiains Fpatiu 19, aein-
HEHIE KOHCSROTO Bepecaeaaresd BF woropah
AacT KOMEHAY M OTRANSCEST wydTi 7, QK-
rovenE | o BRAKssHEG fopaucas 10,

AR T - B
AcE B yuBOTEC puoipria M) ofSCiCoeRRTTON
pacTpYOow wpomon 21, Hapywewne repuetms.
ROCTH ORI ANE EOHETPOAHPW Tl EFrdimaum
AARIEHER B ¢ OTEEE CTOPOH 3BCSaHKH
0 CPAREEHHIO ¢ HEohX0 MUY Epenafau  Jin-
AEHEN

B fex yuacTHax yOramoeRE, B KOTGpUY B
MPERYCMOPENA ABAHAESE DCTANDAKD DHCRD:
noild. BPE NPEKPAIIEHHE DOIAYH  RICKTRD.
FHEPTHR B0 HENPEEER N Y GO TOa AL T
COJIACTCR FENPHANAN CHTYALHA, TEK KAK ARH-
MYIARCE DO SN[ RN BOEY MOEET SEANATLCH

nepel  noayxakputod saciomkok. O neaws
mlﬁl'l]-ll asaged wydra M ma paa
I (r, 1) soRGIprEn  aBCRTOMArER %
Th AfpFCfauieiie  NEAAYE  WWEETPONSEPT HH

M0 AERCTEHEN CWAW THEGCEH  wicaokas 14
DML HOHHLE THCEN DICETPO ETHHTHOA sy
i M EpeckaisiusanT W dacaioksa 14 ms
AACT B HHHBCT NOMKCHBE, JIRIOTHSS NPoaNG-
WY MacTe SEVAONpOoBoad. CHNEER CRBOA Dol
CTRSHNOND BeCh Bpacininn 26 w 27, B row cay-
wEE, fCAN TOR OTRAKMrE, woras sachodss 14
HAROAHTEN B BOPEHEM, OTNPUWTOM TR0 #EH AN,
AHERBOMEAL SOMET OKEMITECE N0 MAAAK-
mid aacaonked. C peiso  EpeloTHpascEnd
BRARHE  PRAYCMOTPEH  WACKTPOMATHHTHER
mognpy sesemmai  decarop 5. Mps onoio=
HCHHE TORS WHSTROMITHRTHAN KATYWKA pas-
MATHESERSCTCR W EOR  edcTeEeN NpyEENL
CPAGRFNREST IRUDETNS, CONCHPRIINLEN SECM0H=
By B BpLied BodoEciHni. [Ipn Soiawe wies-
TPORMEPTHH MPYEHENA CRHMBCTON, 19806058
DCRODOMABET ARCHOHNY |4, ®m3 HEe nagaeT,
ThHE KhE BEACANAETOE WWNTouarnnimes 'u],'*—
Ta M. BucTpor saspunanne 3acionss 14 ocy-
EETTRASETEA ByTeM oF Ofpoca B OTKRAKMTHHE
u;ﬁlu M.

Ipeararacsoe yoTpodc TR Npoume 1o KoM
CTPYREHN, BOBWILAET HOJeHEET: pafiote ®
ADNMORBESSOCTE  SRCIAYATAUNE  BHeRuSRETER-
BEPHEE £0C TEBOE.
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COW3 COBETCHHX COLMAMMCTHMECKHX PECMYBAMH

FOCYAIAPCTRBEHHMMA KOMMTET CCCP
N0 JEAAM H3IOEPETEHMA W OTHPWTHA

ABTOPCKOE CBHAETEA
NG 1159258

Ha ommonsimn mosHcesousd, npefoctansensny [lpasrescmsoun QOCF,
Focymapersenmull koamrer COCP po peasw saofiperens® wo oTepedTai

sl iV Bl S0054IGH s inchopriin

Antop (asmopu)  Tare Baxa Ba
. miy A pEadfonyd 8 Yymomar Dora

M gpgasgs [lpnoparer mofperems o Mapta 1983r
da Tocy
R -

1 Zenpazs 1985r.

Jefcrmie aFTOPEOID CRLIETRALCTE  pachpo-
CTREMAETCR kA mw TeppaTopak: Cowaa CUCP,

I peteaitrmicar Nemuamema {‘HFR’# Y
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HaodpeTeRne OTHOCHTCR B OONacTE TDPyOONPOBOMHOCD [EE BMO-
PRAHCOODTA, & RMAHHO K yorpolloTeam Opuess B 00089E COCTABOD
iu:mﬂﬂﬂﬂﬂﬂﬂ Tpydonposon. Uene naoGpeTeMMa-noBsuenne kagex-

Tﬂﬁ fer. I cXeMATHY.—HO ESOCDAEEHO yOTpOdCTHO ONpHEMS H Og-
JA COCTAROD] 145 far. 2-MeXaAESK DPOTEEOBECS.

Yerpoliereo OpRens R DOJANE COCTADOB B TPaNCOOpTHWE Tphyoo-
Oponoy cofepERT EoATeMuepH I. cHpemacHawe Mexny codofl B o OHeB-
MoBosgsE 2 onedrauw 3, paswesedy (far.I) Ha Dpeessol Rawepe
B8 EOHBHHOM YUacTEe 4 TIyOOODpPOBROLA, B KOTOPOM BHOONHEHH OXHEA
D norpysse (BHP DY3KEJE KOTOpHH COGORHEHR ¢ TPAHCOODTHHM TDYGO=-
npoBogox & ﬁmunpnxnmn! sappEEROf 7. B HOHOG YHSCTHA © Jle-
B0A CTOpOHH 00 9epTexy OHEeFRMORD® 2 COCTHEOBRAY € TOAKATEASK,
BHOOJHEHHNY B BHIE MAAEOYLANEOHHOR Texcsxke 8, xoropes safus-
CRPOBEHA 38MKOM 9 ¢ yHEAKEHTOM H DOAOpyERReHEEM I0 3aieaToM
¢ NHEeEvOBO3OM. Ha 38XBETE BHOORHeH Kpommrels II Kpensedna T -
JexEE ¢ radzodl raroll, sunonseHHCl B Brue Ragera I2, A B TRY-
GonopoEDme 4 BrOOAHEH OpPOJOnBHHE nDaz I3 mim ODpoxons STOrD EpOH-
srelna,. Ha kasaTe I2 BUOORAEHS CHOTEMA HATAZCHRA (BHODPHE ADg-
Te), cOmepEamsA DojOpyEEHeHsEud DEpe I4. Kemer 12 aponyued 4e-
pes senompraAnl IS B oogpREAwWd I6 Ca0xkE meepop. [lopERmEul Oa0K
cEpenned gononumreasuodl vArofl B BEme kagsta IV, morvopuid Apy-
[EM KOHILOM 2878088 B l:tr.ul.uar Eoneca I8 m noxemeH B Orpammd ERé
19 fesonacHocTH.

B kamare 17 BeTpOGHA NOOCAHHTEARHAA CHCTEMS RERGOE, OH

~
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2
B3 Roropux 20 3agmeasy s relxo-BrEronyo napy 2I,Bsamcopelicreyn-
HFP ¢ SMEETPOABErATERSM 22 CAETAmEerd NPRECHA CROTEMN ARTOMATRE-
9eCEOCD FOpABAEHEA 23 ¢ EATUMHAME MECCH M CEOPOCTE JBuzeHEA
COCTEEOB B REBIeHRA B NHeBMonpoeome. Koseco I8 ZecTRO CHENT
2 Bane 24, 8 Bax 24 B0 BTYYARe 25-HA ODjmeONMEAX 26 coBMeCT-
HO ¢ DPOTEBOBECOM, BENOAHEUHUM B EREe maATARka 27. [pomEoBec
27 cEndEeE OrpaHEvUNTeAcM, X0A8 - JAODOM 28 ¢ POTYAHpPYEMEM MONO-
EEHREGN OpoTABcBecA 27, HanpEmep, O nomoumE BRETOROR Dapu(Ra
wepreze He NoxaaaHo). Ha Konece I8 CMOHTHPOBAE HOAOMODENE
JPREMEOHANE TOpNO3 29 ¢ BEEKTPOMATHNTOM OTRONA H DDYERNEHML
OpEEATREM KONONOE K EOAGCY.

OpoTemoRac 27V m0Ee? OHTH BHOOAHEH ES TBYX qacraﬂ,paﬂﬂux
no wacce (far.2). Op2 5TOM KEEInad B3 HEX EBCTEO OOCSEeHA Ha
OZHH ES QEyX KOAECEAALHLX BAAOB: BEyTPeHiwA 24 B BHemEdR
Dot 25. HA o0eEX WACTAX OpOTHECBECA 27 CMOHTRPOBSHH KOHN-
TecHRe mecrepar 30 ®H 31, sAUEOAEHHENE C0 CBOJOAHOH mecTepHel
32. cansmell HA BenoPpREzUOd ocE 33.

Hanpapnemsee NONAYE COCTEEOE B TPYSOODOBONE COOTEATCTRYVET
NOBOpOTY MAATHMKE NO CPpeARaM 854,85 m 36 ((ur.I),s ropuoReHHs -
oo crpeaxaM3?, 38 m 39 (fer. 1).

JCTPOECTB0 TOPMOEKEHHA H DONAYE COCTABOE pAGOTAET CISMYDOMM
odpasos. logauy nseEsMoBO3Y NpOREDOART DyTEM OCBOSOESEHRA OpO-
TEBOBECA 2V, BAKpeMIeHHOrO TOpMOSOM 29 NoN HEEOTOpHM YLAOM
ol sawga 9 fmmcampm melemmm 8. [amas 0o oTpeane 34, OpoTREO-
Bec 2V nosopavuEBAGT BANH 2 E 25 B NOMDRENAMEAX Y6 AMEeCTe ¢ Ko~
2ecoM 18, Domemessus B orpaxnesue 19,® mararmeser kamar I7,
ybacEad aa codofl nopersmud dnox mepes J6 BReBO,

(o8 pesesso Op DOMONE E&HaTa 12, DponymeHEoro wepes duo-
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3
He I6 m 15. samexamsoro B Jynnadedt ¥ B rpomurTeld IT nomopy-
EEHeH:Oro saxsara I0 Tenemum 8 ¥ NEeEM0BO3A 2, TORMAR qepes
cuenky J KepveREepuy I, 0omawT cOCTAR B TPYOOOPOEOR & € BCe
BozBpecrapmeli 0 EEROTOpPOH pecYeTHOl DeAWMEEH CHROPOCTED.
B komme xozs TedeskE 8 saxear I0 APTOMATHUECER OTHDHBRETCSH,
ROneCHE NHEEMOEDZCE 2 B ROATeldnepoe T He NPOEASRESWICE B OKHA
5 yuacTEa 4 pesrpysEE (OOCpy2XE) COCTABNOE, T.K. OEPEHA BX
MEHEDE EACA [ACHOJUERHAA HOLEC 0O OX pyEHCCTH. Taz I3 nom KpoH
mredd II Torme EMeeT MEHMMANRHYD BRpsiy. [JocAe TOro, RAE co-
CTAB ODpoineT sagBEEKY 7, OHA ABTOMATHYECKE SAEKPHBEEETCA, NAB-
JdeHie B TpyConpoEone 6 NOBHIASTCHA M COCTAB OpONONXEET NoMEe-
pee. [locne yxoga COCTAES BO M3OeEAINE OCNEOREENA HATAIDHRA
KEHAT IIE OONTAECEESETCHA HATAZILK DERBOM J4.

Kak TOZBED COCTAE B TeleEKA-MAHROYASTOD & ARTOMATHYECKH
pacHellfLTCA, BEADWSETCE TOQMOS 29, (EECHpyouE! OpPOTREOBEC
&7 oog yraom fb, 00CHEUREECNMA HEROTOPUL S8NAC NOTEHIRAAE-
Hofl SHeprEl, HeOoOYorEuull Imd pESroHs OPOTHEOEECHLT H YMEHL-
DeHEA YRApS OpE NpHexe CAenyruerc cocTAEa.

OdpatHull npollecc, OpPHeM B TOPMOHEHM O CAGAYLMEro COCTARA
NPORCXONAT CAEHYOmHK OOpESOM .

Oocre DPECAREBHEA COCTAPA K NpResHOl kamepepnprieraomid
TPYOONpOE0d OpPpOMIBOLAT PErYARPOBRY CHOPOCTE HOCTYOADOErO
COCTABS OpR DOMONM DHEBMSTEYeCEEX (0peuMylecTBEHHO) CPEemCTE.
Oocae »Toro OTHPHESETCA S8EKEREKE 7 I COCTAD HowumAaeT CcOme-
XATHCA ¢ Tenexwoli B, DPB 9TOM MOXET OpOREOHTH CTOARHOBEHEE,
cOOpOBOENAC@ESCA YiapoM, 0O[eEmapiys pacuoTHOe 3uguemue. C
Neakd FMGHRMIGHRA FTOCO YUAPA 380AArOEPEMEHHO HE ONpefelEH-
HOM PACCTORHEE OT NOE3IA N0 MAHEOFARTOPE OTHADUAETCA TOpMO3
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29 ® nporaeosec 27, maxonAmmich nog yraom B or pepmawam,
HAYEHAGT DAUATE B PASIOEAT bOA.

CTONKHOBEHME COCTABE ¢ TOAGKKOR 8 MpOHCKOOMT,Henpauep,Tor
ha, EOTnA lipwuaaaen 27 saxoneTcs B ERHell meprsoll Touxe.
locae CTCIKHOECEEA COCTABA ¢ TeaeExOl ¢ qooycTEMDd pacusTHol
CEnolf cocraB n TencmRa B cuenaAprcA saxpartom IO. Kesar, same-
AfHENE B KpoHmTedH ]I, HATArEDSET NpEsMsboe yerpolicreo 14
E daor IGC BAaumASeT UeperemETLCH, N0 EO pauREaR
Koxeca I8 muecTe ¢ DpomREOon2coM 27. [pR 5T0M BHYTPSHEAR ACTH

ROAHCHANEHOrD PARA 24, HA KOTODOM BHDORAHEHO EozecolB,
BpamaeTca N0 cTpeaKe 34 BMecTe o EOERYecKOd wecrepeed 30,
samennesnold oo ceodoimoll mecrepred 32, cupmel ma penogBrE-
Bol ocm 33, samelsesHod B cEOP OYepens ¢ mectepHed 3I odpar-
HOro Epamespa. Tamnw odpasox, ofe NOACBEEN OpPOTHECBECAZT DOn-
HR2DTCA BBepx 88 (Ea §er. 1 ZAF ACHOCTH NOK&3&SH NpOTAEOEEC,
cocToEmEl B3 OnHO# ReTarR) MepTEyD TOwy O 10 ynopa 28 Enm
non yracy /5 ® urcapywrca Topxosox 23. [pE ST0M TedemKa
8 HOCTEr3er Kpaipero NONOESHRT B ¢ yEAPOM B 2EMOK
9 umcupyeTes B 9TOM 00J0EeHMH.

Docryuecmell oo crpeaxe 38 (36) cocraR MpEeT EMeThE pas-
HYD EEBETETECHYD BHépreo. JTO0 SAMACET OT CHOPOCTE E MAaccl
¢ocrapa, JaxTEYecHOs 3BLYOHRe HOTOpOH MOxe? JHTH BuEe IR
HREEE CpejHero BEHAYeHRA.

Terczra 8, sarpar I0 ¥ s8mOoK 9 DECHETAHH HA HARGOABOVD
RODFCTEMYD CHAY YAADA COCTAEA TAK Ee KAK H MACCE M radapi-

TH NpoTRBORECAE 27.

Ecny sseprea NOCTyOaKMero COCTABI HMee pecuetTHOd,npomR-
Bonec 27 Be NOCTECAET BepxHero DONOEYEHEA B TOUKe 0, & Teex-
18 8 He {umcmpyerca B Kpal@es REEOM NOAOEEHME ZaMkoM 9,
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TO ABTOMATHYOCHSA CHCTeMA JNpPEBAGHES DOCAe 00padoTsR medop-
MANRE O E@Cé ¥ CHOPOCTE AOCTFNaEdlerc COCTAES NOICYETHBAET
er0 KHHeTRYECKYD JHEprEO ¥ T.K. B QESHHOM CAyu&e OHA HRES
pacuerHod, BEADIaeT anexTponsmrarens 22, Haummaer nepenensrn-
oA mEms 20 0ox pelcToEeM smrc&uﬂ napu 21, cHE=ZEA HATAZEHNS
Kapara I7, Tesm coMuM CO3HAETCH YOLOEERE (RECAIME TeNSEX: B
SaMRe Y.

Upgakd OporusoBec 27 JAHENM COCTABOM MOES T CHTH NOIHAT
He N0 KOHM& B TO9RY 0, 8 B KAKOR=-TO OPOMEEYTOMHOS 007 0D8HHe
oA yraoM ol . B aTOM MonoE HEm npoTiBOBEC 27 fuKcHpyeTCa
TOpuosoN 29 nyreM OTERCWeHHA ergUuTEHEA B 00§ ReLCTEIEN OO
Oy HeHANY (@EKIROEMNY EKONONOE. Ha CTAHDER DOl DyaxH. e
MOCCA COCTAES BO Bpemi OOAYE €F0 B TPRHCOOPTHHE TRYGOOpOCE0L
DOBEHBAETCH,M0EET BOSHEKEYTE HEOOXOIRMOCT B 00 eCReveHNA HocTa-
TOHEOH CHOPOCTR HAYANBHOrO NBHECHEA DYTEM GODONEETEABHHEX MNep.
Hanpexep, O0OKS BOST DOCQY3Ka H COCTAR 3oJUECEDOBEH B SAMKe
9, BLACTAETCY ANEKTPOEUraT A 22 HA PeBEPC, mRRE 20 NORBAr&eycs
BEepX, Kagar I7 FROPAYHB&SGTCA N0 CEOel HOMEHANLHON MRMHH ® OpO-
TEE(BEC DOQHMMAGTCA B pacUeTHyD Toury 0.

Popuyna ks olpeTeERA

I.¥cTpolicTEO DpEEMS E OONSYR COCTAEOR B TPAHCNO PTHuUM vpy-
donpomoR, CORepEamec OOICOGHRHEHHEYD K ROBEWHOMY YIACTRY TP&HC-
OOPTHOrO TPYOQDpPOBODA NpUesHYd Xawepy, DasMemeHEH] B Hel Toa-
Karenh ¢ OMBONOM BOSEPATHO-NOCTYNATEARHOCO fepEMENEHEN, BEAK-

NADINM B cels OPOTHECBEC C OFEUYRTEAEN €r0 X0GA, CEASaH-
EHE NOCPeNCTEOM CROKOY TArRE Yepes HeNONEIEHuE OROK ¢ TOAmATE-
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_ AeM, OTAEUGDOEECT TEK, 9T0, C IenbD OOBHOEHRA BANEEHOCTH,
0B0 cHE(zeH0 {UECATODOM OOAOHEHMA TONKATENA, YCTAHOBACHHEM
B EQOHe DpRenpol Kaxeps R 3O EPEeNSHBHM HA TOLKATENS 34XDATOM
CONOEEOr O I-I:EIIH!.'BHHEPH COCTABA, A ODpEBON TOAKETERT IONORHMTELL-
HO CONGpENT XOCTHO B8KpeINeHHOe B3 NOBOPOTHOM Bany KOaeco,
DoAERXHUl GAOK B RONORHMTEARHYD CROKYD TAPY, ONEH KOHem E0TO0-
pof ceAzaM ¢ EOZeCOM, & BTOpPCI-C HONOIBREHNHM CAONOM, OpH STOM
propoll komen oDepsof rmgHOH TAPE wepes DONBEEHEHE OA0K ERCTKO
SAEpeNnE&H, A OPOTREOBEC BLOONHGH B BENS MAATHNHA, EGCTHD 3aKk-
penneEHOr0 BA BAJY KOMECA, CHAO=GHHOMD (RECATOPOM €r'0 NOL0-
EGHEA.

2.Yerpoiterso
oo o. ], oTARmADIEECA Tes, 9T0 OHO CHACESHO GA0KOM gAA O~
OONHETEARHON rEOXOH TACrE, FCTAHOBAGHHNHN MEZNy KOLecoM E NOg=-
BEEEIM GZ0NOM ¢ BOBMOEHOCTEL DepeencHpd 0T ABTOHOMIOID 0pi-
8078.

(56) AmTopcroe cERmeTEAbcTBO CCOCP K 527890, ka. BESG
51L/20, I975.
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1985

Ha ocuonman noasosoens, epeaccramtemiuy  [Tpammemcreon  COCP,
lMecyaspernenmsdl Kosmwrer COCP mo fesasl msofpetelnil o oTHpLtnd

" Cuemkd ot GO R Hiffo s 19 PP

o

COE3 COBETCHHE COUMANMCTHYECGHHE PECIYEAHK

FOCY¥AAPCTEEHHEA KOMHTET CCCP
no AEAAM WIOEPETEMMA W OTKPHITHA

ABTOPGROE GBHH.EFEIII:GIBU

NG

s e R i e, s

w

S N 937397 [pnopater nacOperemis 24anryora 1983)
S;];.er-rrp-q:-:lu.uu ¥ ]‘-rnEEJ;ulDl

22 cewmTAdpa 1965T.

IlehcTaie ARTOPCHOND CHIEIETEALCTRY  PaCTIpo-
CTpaHmETCH WA BCHy Teppatopei Coeosa QP

Mpesvatidmd ek sl il issr s EEIEE_. uf

B Tosmgme DO s, TRWEEN

P——— “"'”f j%‘
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Hmmmnmv

(21} 363987/27=11

2} 24.02.83

f(4&) 23.001.84. Een. ¥ 3

(] Haywo—icemenonaresnesna w
(HPORKTHD-ROME TRYETORCEMI HEBETH T
P CTNMIHAN MW BLSAN TRANCEOPTA W
CHETEMAM ABTOMETH BN

(72) A.H.Kpasepens, I, Xyunssame

B9 114.3 (088, 8)

| Aaraperoe cwmaorenycreo COGP
I AIT5T1, wm. B &5 G 5106, 1974,
{54) [57]) cuEnEs mng CORMIMERNE EA-
CMOHETOK, cogepmaman mespraraTopu

mﬁunu —Lzﬂﬁlﬁ.ﬁ_._&

cma B A1 G 5002

OMUCAHHUE USOBPETEHMA

B RS RCTRPENG ORI £ SPYFHM

Aypdops o0 clepETesEMNM EOREPEHOCTR:

M, POEEATHE NpOXKOONEEN WepEy WY
IHENTHASkilG oTpepCTER cvAnwn® K
dRaHEAN, DARPEMAAS N WA CHEERE
BAFSHETEAX, O T R W 4 @ b @ & A=
oW MM, YT, O HNeAMS DRSS
HAZENWOCTH, OHA CHADESNA [aspes-
M ATRHENTON o0 Chbpsiwcoroll mo-
FEPANOE TS, BRANMONERE ThNEeR ©
FEAMAHIASS] odafHupiKHMe IO pRBzace=
THaar Opdapos, M EATOTHONHE & OT-
MIPCTHEN ; COOCHRAES ¢ A9 aHHLN
HEPpEY EOTOROE © JEICHANS] NRORymEmA
YHADANH &S CTEEES,

2
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Hyobperense OTHOCHTEN ¥ COSM=-
MATENEHE YOTPOETEAN, CHeEATEsi
STREMLNLS DATOEETEN B COCTAM.

Hamn maclpeaTansin = [OENEEHHE HE-
BeEm0cTH yerpofcTaa,

Ha wepreNe mOEAsEHS YoTpoRores,
ofimafl mg .

Yerpodicrno eocTomT M3 TATH |,

Ha vary 1 ¢ mapyoiol cropons §aro—
meTEE HAzeT™d Spdepa 2 W ) © npome—
EYTOuHSE SnommsTasE § @ 5,

Ha Epscromsipax § voramonmens
ENOPTHIATORM T, faxaTee rafcams 8
HEEOY YRODHAES CfapEuscEsie Safita-
M T W Topiomsas crenEass 10 maro-
HiToE,

ForpoficTeg paloTantT CheOemtH
O pEIo,

fipn yanpe W TOpHONEMHNN oOCTENS
BAFGHATOR CONpERECESTEn ODydeps 2
# 3, mpH peIEOM DACTATHEAHEN COCTA—
BE YAE) EHATVART aMOFTHRATOPM 7.

1006155 1

Fybpepa I m 3, nunomeemnsese B mEme
papycleps B NADCEGCTH PAYBEME B 0f-
PasyEMe o Eifr e BTG AR | R
TakE OPEpHYSCEHS BADM, O58CMmeoi-
BART EAN SEBC0VEADNLE TIDOHGESEIEE
COCTABOM BOBOPOTOR OOPOTN, TAK M
BOREPEYENE BEPEHERCHER BATGHETOE

£ POESERD UPHCESCTH paAVEHa g

Mips mpEsenemEn  Dpeamarassod Coen
W HEPAAY C BOIMUEHOCTES MPCEOENEHNA
COCTERS B MONODS THEE VUSCTEN myTH
NOPRLHTCR HAREENOSTE M EOArCRSUNOCTE

yoerpafieran, BSCEONLEY FEPH ApOYaEgosiE

THROROTHEY, YRASTREDS AOpOFN EPOMEKO—
P EHEESHIE Ol DHDESKNE  OHEERATH =
YWELCHEE MEP H IIR0CEGCTHE Pl Ve,

Ana yHaELEBOHHA TROME HAERY TRY-
EOOICA BORMPINCE TR SPlipa © NpoHe—
Y TOUHAS AREMEETOH HOEHD NOMESTHTL B
rodpipopaiEye TRYORY, SAmoAeHYS
B AEON ESTR0E ThE .

CocrasmTens M. Eapmona

Pepaxtop A.Cade

Texpea 1. Muxem

Kopparrtos [ Narad

Taxas BEIRS19 THpAE

Ly
FocYRapETRENROTD EdsiTatTa

T e o :
COCEF

0o Aenas HechpeTENEl W oTEpWTHA
113035, Hockma, K-35, Paymcxam web., B.&/5

Swmais M "Navent", r. Yzropon, wya.Hpoecraan, b

113



1986

COHE COBETCHHX COUMANHCTHYECHHX PECNYBAWK

FOCYAAPCTBERHLIA KOMHTET CCCP
MO AEAAM HWIOEPETEHHA W OTKPRTHA

ABTOPCKOE CBHAETEADBCTBO

Ha ocmosiisis  nosimsomft, fpesocTaniensix | lpassreancnon 0P,
lFocymapersemnuft koommer COCP noo geass spolperediel W oTepetuil

- BRINAN HACTOWMISE ANTOQCKOE CHMAPTEILCTIN HA HACHDETENNE
Dooran E

BaA v
MEEBNMOTPEHIIOPTE FRYE0N

1 N 9612486 [Tpwopurer maolperesinn | pupg 19830,
Hiper:-:rp:pu:uu ] I'-:-:{,uégglneumn FoaoTpR
15 oxradpa T988T,

JleAcTRIEE  ARTOPCKOND CRMASTEABCTEA  PACIpO-
CTPAHDETCH Ha BCHy 'I:-:'[Ip.ll'l:ﬂ]h:lll-.l Conona OO,
Mprdordmmeiin o d darama

i Pusef” » e

MINF MNessass DICE. s, T 0EED
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FOCYLAPCTREHHE HOMWTET COoP
MO DENAM MBDEFETEHAR M OTHPEITHA

wSU., 1289765 A1

oo 4 BG5S G518

OMUCAHUE UBOBPETEHUA

H ABTOPCHOMY CBUOETENLCTBY

(21) 361 240637-11
(237 01.07.83

{46) 150287 Bwma. M 6

(T} Hayuno-mecarposareatcumfl B npoesTio-
MCTRYETOPCREA BUCTHTYT N0 COCHMASLHEM
BELEM TRASIROPTA W CHCTOMAN  SRTHMATH-
L L

(721 UL H Xymumnwas, S, T CyvaaSepuase,
JL A Aaexin v L H. Pofianense

(S3) 621 86T TORRE)

(56} Aseecatapon A M. m ap. Koirmednepmud
TpyOonposaaiEd nwesuotpancnopt, Mo Ma-
I EGET N, 1979, ¢ J4—40,

(54} COCTAB KOHTEAHEPOBR A0 TPY.
BOTIPOBOIIHOND  MHEBMOTPAHCITOR.
TA TPEY¥30DBE

{57] HoodipeTenne 0THGSETCN K COCTAREM KOH-
TeRiRpon S48 TRy NI POREHGIS [IEEEMOTEH-
cnopra rpyaon. Lleas naodpereisn — ympowe-
HEE  EOSCTPYEDEN. CocTam soatedwepos oo
AEPHHT CMEOCTH I, KIMASH B EOTOpUL MecT-
Kl CMOHTHPORAME BR ofu 1, xOJ0RWE PEAEEEH
© Koaecad® 4 W cienkm §, coCTOSMEE KaEaan
HI ARYE YACTOA, COBQHECHHWE apuEpod ©
Anyud crenenisi caofodu. [pe amou wasass
USLTE CHENNH 6 COPRMNENa WecTRO © ocam 2
CoOUTRETCTRYMIER emmocTe |, Takos cocgmese:
HEE EOISURET PAOTPYIETE OAHGEPEMEHBD R
KONTCABCpE, NoBOpaTHESH Odmn =1 e, 2 A

nlrmm

g

"C9/6831

LY

115




| 259765

1

Haofipefenne ofScCHToN ® Tpyilaapomoa;
moMy TPAHCHOPTY, 0 HECHED B COCTARY KoH-
TERHEPOE QAN TIORGOS 1HERSITRAN-

€
dﬂﬂuh u:pﬁpqﬂ_-."l —  yNpMOEERE KOH-

P{h :Hu | expupTEmmo Eaolpa men s Tan

mouTERECEoE, PRIMEMEHHLR B TRyloajmaie
s gur, T — yoea | wa fur. | (axconoscrpan),

Cocrap EOHTEANCPOE COOCPMHT tumacTs |,
CMGHTHpORA HEWE WECTRD B8 000 2, meemieh
uasdy 3 WO OAWOM B KOHUE, XOAGEME TE-
ACEEH © ROAECAMH 4, CMONTHROBINELIMN HA
crynume 5 no oxpysmccTs, b crynese 5 pas
weniHs HENGE 1 MERDy CMEEHEME 2EES-

craus | pacnoAmEen cuenes 6. Kamaas coen- 15

E 0 COCTOMT M3 ZRYE 4acTell, COeAHMEHHRN
mapuupos (FyEs] ¢ ARYMA CTEMENAMM CBO:
foan. Kamaha Y4acTe coemam B ootanmeds
MPCTES © 00RO F COOTRETCTHY MHCR cMKncTH |

Paaspyang EoeTeRNEpOR TPOHMIOLETCR M3
CraHwRAY PANTPYIEE TPH NOMOULE GORIROTE
pltarE T

1

ipn HenoAssosanNK cocTana & Tpyfonpa-
BOLAK € pAANYCOM HArHGs wemid 40 ARaueT-
pas Tpyfik man B cocTasar ¢ GOARGINN uHC-
s [Aee BB} sourelncpon i SLIHUHE THE:
SHEEALHME ANBAMHYCIKHE HATPYION KpYyHeHHA
woeT eiTh Npawemen aucprEaaTop 8, Borpoen =
Huil B ooe 2

Dopug.es waobpetenns

Cocras soaTcinepon aam T

HOPG MRERMEOTRAHCHOPTS TPYI0E, mepﬂ..lmul
ROADBEE TEACHKH © KOMSCAME, CMOETHPOREE:
HEME B CTYAHUE M OEQYRHOCTE, EMEOCTH,
HAMEINA W1 HOTOpPWY WELTHO & H4
O0E, EUEOLER DERdY BN 0LH0M BE KOHEE, PAS:
MEWEHHOH B CTYNHEE, § PIC T BORERHEE MER.IY
CMEREENE CMECTHNE CURAKH, RA AR B KO-
TOpWY COCTOET WN ARYY SECTER, CoeAHReHNdL
G PHHPOM © ABYMR CTENEHAME CROGOEL, 7.4
SMOURICE TEM, WTD, © EEIRE PR
EOECTPVEIRS, OANS W UPYras SECTH CHENKH
AECTHG CRELAEE ¢ (HEMH COOTRETCTRESID O
ik @ Apyiol i RoeTed.

Cocrasrmas P Keckarna

Peasxrop K, Copaas
Fanas TERHER

Micunn, ¥

Tespea H. Bapii
Tupam 79

Kappaturop Q. JTyriman
MNoasrmor

BHEFITTH Tiep i p i h:.-irfrli CEF o grasm uqurﬂ.lluarlp-rrll
.ﬂlﬁ Payurbian wald. 4 45
Ilp-ul.lnm B A SRR B m-;-m: r. ¥mropoa, va. lpsewieam 4
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HPRITHAX, HIOOPDETEHHAX W DPALHOHANHIATOPCKHI npes-
MOMEHHAX, YTEEPHESHHOMNS NOCTAHOBAEHWERM CoseTa
Munncrpor CCCP or 21 anrycra 1973 r. MNa 584, nactoa-

wee yaocrosepenve swmpsno AyOIEmBETE [I.H,
M‘F.B.. becexma I,.T./

HE Npegnosetne, NPpHINAHHOE paUMOMANHIATOPCKHM

npHEATOR TCIO

(RAHMEHOBEHAE PDEAADMATHE,

HETE mogaen )

P Ame R e, HOE 48
K HENOALIDDAMHES

oA = HAWMEHOBRHHEM: MMM_

Dinn G A
"‘i)“l"-i """L-..i- ) ‘-{E, i n_u"‘?-}!.. %, '-i::-'-"-‘:-"rf':-:l!"ﬂ;f:"."':'5:._5'5 s
...,,_.—_____.—'_"- y

L =i

T i R Ak -

=il ) ﬁ-l ,‘_ :

B 1

T

Y

[
s

J;"I
A

AL

W1

im,
'y |
ey

o
s

":Ei" je

A

x ﬂll'lll‘-l




S Z 1 e ———— ,;-.-ﬁﬂ‘
Sl &k o B
5 ==
C YAOCTOBEPEHHE %/ F
,, HE PALHHOHAAMIATOPCNOE NPCAAOKEHRE g

i Y
AL

N 7130 . 76, 03 5%,

e L {A@TD Mepasn | !._1;]..
;ké B cooreercremk © nynktom 75 Mosowenws ob oT- ::,-::I
[ *a
7] WpmiTHEX, HIOGPETCHHAX W PAUMOHAAWIATOPCHHX Npea-

b

AOMENMEX, YTBepMOennofo nocranoBRennen Copeta

k= Musmucrpos CCCP or 21 asrycra 1973 r. Na 584, nactoa- ':‘:
-" e yAOCTOBEPEHHE BbILAHD ﬁ
(s M@&MM e
75 = GRS, P A
e 2 f bis ‘_-; d‘ ! =
(1 @
B WA NpeRnOMenwe, NPHIHAKHOE PALHONBAHIATOPCKAM W Eeb
= NEHHATOE Fore ;ﬂ;j
I'l.:;_ II|..'|
Ve e ]
':"; [HasmgHCBaRdE ACCASIEETER, hﬂ:‘-
&= DT aHAIARAH, Hof L] =
LI lr:':'.

M HENORLIDEAHHD

NOM  HAMMEHOBAHHEM: ﬂfﬁﬂwgwﬂ-
Fozboaria. nporiinece € tiady

.. ; 1 Pyassotn R R =
i L) ,4{5 - a:-':::m qqmrp‘ :“'ﬁ

i A whb,.

i e

4

oy

.|_~_'|r}h_l..' {

=

" .rl o

-"1‘- VRN RN (Y

Ss - =
g | l.-i‘;lf" ?l / H“‘—-"Jﬁ: 4 __.f,:l_-.ll "-"-.__ul: "l.."l'j. ,'l.,“. H.-' '__,.-"I" LA "l",q_ "-Jlf-'..n" }\h'.%
A CINN



L]
Y

¥

7

iw
()
N '!:

T

ik

=
it )

AT A

R YR S 3

3

hal ld

120

Hsucberce Lo Fexguaebioy
" (Pamepan, sEl, 0FS08T80]

=1 '_i:::i‘-%ﬂf-*' GG S &) SN BN\

A=

[

F

YOOCTOBEPEHHE. go¢

Hil paUHOHAANIATOPCNOC NPpEAADKEHEE

Ne {206 0 48 L&,

(gaTa nogEYe )

¥
L
" ik e

|| e

Y

¥

B cootaercToMH © nyukTom 75 MNonomensws of or-
KPEITHEX, HIOODETEHHEE W DBUHOHAAHIETOPCKHE Npes-
AoMEHMAX, YTRCPMASHHOrO nOCTAHOBAEH:em CoBeTE
Munmctpon CCCP or 21 aerycra 1973 r. Ma 584, nacton- -

-

Wee YADCTOBEPENME  BLILAHO . BEL

vl

AL

L]
.I"

Al

i
LY
.l.".

— =

HA NpepRoseHMe, “PHEH‘HHU! FIIUIHHIHH!ITHFEHHH- H
npHuATOR /e

E)
b il
o

L

. ,11!.

i

o
H'H

TRaFMERI R ReE TDEASDARTHA,

OPTANEBALES, K0T R}

L
1]
-

b

no@g HaHMENODaMHEM:

Jenhde)

1
II i'.-'|

BN N,

aly

-

ik
&

Y

ot e Y R e mer T

R

r;'.

Tz

|
(o
25



1990

COHE COBETCHHX COUMARHCTHHECHHX PECNYBAHK

TOCYIAPCTREHHMA KOMHTET M0 HIOGPETEHHAM W OTHPRITHEM
PFH POCYAAPCTEEHROM KOMBTETE COCP DO HAVEE ® TEXHNHE
(MOCKOMM30EPETEHRA

ABTOPCKOE CBHAETEADCTBO

cVe 1812107

Ha ocwonamen mosicosodnh, npesscranscamss Mpapsmeascreon OCCP,
MNeckoMmaoipeTeHni BRAAA HACTOALIEE SBTOPCKDE  CEHAETEALCTHO

W e S lipre mrecran yoranonns”

Amtop (amropu ). Xymmmmix Eora Hagovaermy

Jasmirten: OF X8

Janma Mo 4326725 MpicoparTeT MaGGpETENNA 9 Homdpa 1987p
Ba Toc
FI'IEWIIF_.ID ] HL il § W
B aEryora 1990r
JleRcTame ABTORCKOMD COMICTEAN EMpo-
CTRNAETCH 113 BCK TEPPHTORH CCP.

Hpzatrpirmens Kossmeme QM"N

121



.4
NP FHHT Dooe

ONUCAHHUE UBOBPETEHMA

H ABTOPCHOMY CBMAETENCTEY

2V 1612107

(6115 F 03 D Tk

{ﬂ{ 08,1087

[46) OF. 1200, Boa M 45
T8} QL. H. Xyusmnnss
(53} 620548088 8)

(56) Mamesy CLIA 5o #5642, wa. 29044,
onyGamx, |65

(8] BETPOSHEFITETHUECEAT YCOTA.
HOBKA
{57] Hoolgeremse nossuiAET DOBMCHT & RWpS-

BOTEY Wi TREORE EYTOM [ I HPPHEE DEE
TAMIHE K CROpOCTEd BETDA NPH  HER-
LS T L UEENTE SCHOALIOREHEE T

SEpEE O YRR O CROPOCTH BETRS MoWL
T MPRTPOOEREATOROR || ARYY BeTpoarpe-
FRTOE YOTANORES NOASEPEHRMTCR HETEEROR
EAMTHTHHEM CHAMAAS IWASETPRS BEFPOEGAE: i
NEPBT BETPOMTPEralh MLADTE 30 CRNTS MH-
HHSEAALRON SHEMETRS, PEBHOTG WEEDHE BT
HOMY ARSMETRY BETPORGAECA BTORGFD BT POAr:
PETETA, & RETEN YWEHLEHHEN SHEMET A RETp0-
ELBSCE ETOpOfe  aeTpoarperara. Haueweawe

COVHLECTRANETOE Mof K M,

AHa
“._ﬂ‘:. EOTODY HHET DpERSIHON RErs.

F
Tk |2, ioes mEtirercal cadiimenid © HEN R

HHYTPH MEnGm 0 © EONNSSCEWMH  LECTepan
WE 10, EOSTECTHPVELIHEE ¢ Eostcos 14, W
FaleH, BanesieheTayomes ¢ PeETANE @ BiE-
penarEis B8 anacTan. [ps pisesciss 1Ha-
WETRE AMIACTH DEQEMEMEDTCH RLATE MIN0N,
8 NOCARGRET PORCPAMHANDTCH, CONPAHNNE ONTE
MENHBE YT YOTESMERH SONEETER, £ 00T BETCE-

HA sakcEmanweeuy KILL yetassacn
mxuw OEFULRC TRANETCN VOTPORCTIO M,
COSEPMANLEN PECNOAIEEHHEA B0 BTN 5
CODEHD € RBSGM J EpERGd © KOHESCCKHM 3
WATHM ERARCON B KOHTETHFFGERE © DO
N ROEESCHEE WECTORHE, AN HET K
Mazax § CrafiuimiaTop 4acTOTH THEE MEKTPO:
TENEPATORE | MHBAET OF BOCTCRnm0E e
A Y AHESCHHAL SEEWCTPOR BETT . &
ESTABUING ¢ MEKCHMAILHKE mm?:ﬂuu
1 am, d-vad,

HCNONLFSAHHA PHERTEE  BETR.
3 mi

LO1g191 i'i§'°

IV

122




1602 107

3

Haofiperosse oTHHETCE B BTPSIHIRIITHED
H OEBCSETCH YOTAHOBON ¢ BETPONOASIASH M)
HEERCWOIT LHAMETRA @ YTA3 FOTIHOBKH 30-
nagreh

Lheasn RaOfpETEi e ARARETCR NOBLILEERE
BUpATOTEN WEKTPOMSprES EYTEM  PACUIHpE-
AR R s S BETRA EpH
el AT KROHGhRUMEETY  BAGsICaANEE
EriF WHEPTEN,

Hia dpur. | mpracransess yeposennan npEy-
MHMHAARHAR CTOsA BT poaitpreT etiuold YT 8-
WEENHC BB AT, CNEME BETPOANPETATON YOTA:
WOREN; HA g, 1 — aEEpOROARCG

HespoaiepreTaNecNan YOTANORED COAEp MHT
Gamme |, yWrasieitsnor Ha 08 NOSOPOTHOE
oiRoRANNE ¥ M BCTPOAFErET, ELAKSELk

bHEA Dok Bag 3, paisemedssl
na ocecsdsms I, sftpososten |, sunsamtHne
0 EEEe Mspenstancd Wd Baay 3 BTEARH § W
FOTAHORAEHERN HI Hel DPH NOMCEHE BOANI
i amd dnmnin waaca G acmaciell T, yerpoliciag
HOMEHERES YIA FOTAROREH SonscTell T, mu-
MRLECHHGE B BEDE PACDOICEEHHGID B0 BTRA-
me 5 eosenn ¢ nuew 3 npesags 8 ¢ soqHuecHE
ayfreaTis EnaecoM S M KONTAKT A
BocARANNN konweecama fcTepem [0, dkipEn-
ACHHNN BB Maxax G, w wewTporeseparep 11,
K HATHYGONH CRAkEEil ¢ naRow 3. Bispa-
SOpET AT cmbfisieh MELEEHIM0E HIEHEEES AHE-
METPA BETPOEOASCA 4, BENOAHCHEWEM B BHAT
PpEEAErD ARNCATETE DT, RHEC T SR {HA-
SAHROPG & EHE RAAHEE 13, T O EHROT T
EOED HAN LS B TGOS TH BB 3 B cHAlseHRGrD
ESMEMECRHE AyEaT s Roaeo |4, paasenen-
Wiy B arEake 5, ooy senTos 15, yomee
HOBRITHHMY KOIacHAAbeD BaVTHE wines 6 H
cHASEHHNY ROHHSECKENE  WecTepEnus 16,
EOETOKTERFOMHEE © yflivamew goscow |4,
W oreen 17, JANpERBSHEAN HE BONECTAE T M
BlaMmONcRcTRYCaAE ¢ pewTamK |5 Barkvie-
resepatop || casfises cTSRAHINTORON SELT0-
T TOKE, @ AONECTH | WOTONORSEHL HA Ma-
AL 6 ¢ BOECEHRETRG BEPTHIUEHHE BI0AL
HHE. Yeramtnan CHAGMEND RIODWN BETPOATPE-
raTOM, EEARCTHYHWE NEPROMY, BETRoKONecs 4
ESTORONG FOTAaoRInes COSCHO BeTpoEsancy 4
THPBOFG BETPOATPEraTE W EUEET BEKDHEELE-
WA aEauerp dees, PABEEA NS TREGRY
SHEecTRy Dee BETpoacacs 4 NEpEOTo BETRS-
arperata Knsesa Teeecan CERls MEKTROreHRe
parepa 11 ¢ sasos 3 BRAGAHEHE B RHAE ROHH-
WECRINT a 18, o maassa 13 ¢ anwra-
et | — B ee aaaneT ApHOro ERAYKTopa 19
Flan peryanpoanied DETPORFPETATOR NPH pis

B YCTESGERE CHED & ERE © 20 ympas-
SfHHA, A0 HARDAAF=ER ELIHMEGS REETRd-
WHEPTHE — BKEYMyAATOpRCGR Gavapeed 20, &
AN ;lﬂn'u B SEISTTRHE W ApE paApRAR GETa-
Pl 21 AHOBKE COSEPEMT PEMPEHLA ARNH-
rareak 32, HANpHMOp SRS FESIPATON, CHA-
AannuA petosed wapenol I3 (LA opeeETa-
EHE ETpoEnAe 4 B0 BETRY OHH YOTSRORIEHRE
HE PAEHMY PRCCTOANEER D7 e PTHCAELEGE OCH
Baimes [, oplree sTpoRBIECs 4 NEPEONT BET-

: !
POATPEFATE FCTRSORAEAD Nl SOMLAISM bBCCTOR-
HEE.

Mps wmnuy EHOPOCTAY BETRA BETPOROSE
ca 4 EMEDT MARCHMAABHBE ANAMETpW. Bpa-
BHEE MTROKOSEC 4 wiped peavETop |8 nepe-
ABETCA AAERTpOrERepATOROM |1, padoramimds
MpE MGCTINE 0N Y POESE MOULSOCTE B SACTOTH
TORE, WOTOPES OOSCHEUNRBETLE CFALAMINTE:
paME. C yBEAHNEHHEN CROPOCTE CHCTEME
YAPARAFHHE 18T ROMAHAY BRERSINOMY SRHIA-
TeAl |2 BEpROrT BETPOAIPErATS HE BpAELENNHE
paansEs I3 w WEESE € NOMOMEED 3
yatero wastcs |4 wecrepes 16, sEaToe 15 B
ek |7 Acnacrell T naons mancs G 8
FMEHBEEHHE  ARAMETHA m.m
FUOM MOSRHOCTE H RCTOTE TOHA 3A

ENTpOrERE-
partopos 1T GCraorcn noctonunof, a waxk 6

ApH POMBMN Wietreped [0, koatca U W Spess-
2 & EOROpaErT

SOBEHHA !upl-HTlEpl BeTposnAcCoM 4 W
CELCET R el yoramosse, [lpu
SHEREeR e - YREANTONEE CRNPSCTH BETPA BOA-
ARPHIERE NOCTOAERON MOULHGITH N HEKCEMAE
were wrsaeHHE K] npoHISoIHToR ekt
EECW DHANCTPA BETPOKGIECE 4 NEPBTO BETRO-
AFpETATSE RILACTE S0 €90 MEREMLELNOID RHEW-
WEF, COOTBETCTHYEHILETD MIKCHMBALBOMY AHA-
METRF BETPOROACCE BTOPOFG ArperaTe. Jlases
FErTARpIaAESE OLYIECTRARCTH dEESOTHYNEM
EIMEBEHHEN IRAMETE BETPOKOIECE 4 BTOPOID
BETPOAFTATS ¢ COXPAHERNEM YTAE YTamcs-
N Erc sonacred T, coor T
cumansiowy mmasenn KILL ycranoasn, Tgs
ESTCpEONLY BETRAN, KTAR BETPOROACCE 4 Hue-
D7 MHNHMAARNWE IHAMETDE, OCTAHOE YOT3
G FIEE nepEROgoN Sonsctel T
e 4 B fannepEse noAGERrERE,

Popagea usdprremus

|, BeTposaspreTaacc il YET ARt OO0
AR GEUIHG, YeTIHOAMEENOE BE Wl MSs-
POTHOE OCHGBANME B BETPOATPEraT, BRAGSAE-
mpEf FOpHISHTATLHWEA oAl Bas, pANMTLIEH-
WEbR W OCHOBAHHE, KOMECO, BETOIHEN:
HCE B BaE HE BARY ATVERE ®
FOPANORACHHLY HE Hell MpE DOMOEE BOUE
PASERALEME MAXOE AGOacTeR, FOTpORcTBEO HA-
WERERES YEAS VPETRROBDE AONSCTEN, AMROAREH.
HOE § BHAE (ACNOS0MEESHT B0 BTAKE COO0EN
£ BAAGM NPHBOSE ¢ EOHEMECEEN AFHUATHEM
HOAGCoM H EONTRETHPYIOIHE © ROLICEHHE KO-
HHMECHHE IECTEPEH, SAKPENACHHEE H MELAN,
B RARKTROCRHIRATOR, Anwfisd THIRI RN CRERAH-
MR C BAAD, OFASVROURLE A TEM, W10, © BEARED

AGANUITHHR Mﬁ_ﬁ#l

_Em!gnﬂl_nll:l_l_._i_l:!l__ i ._'}ﬁ
IORAEHN ET0 SHEQEHN, BETPORMPETET CEBOmeN
A 0 -rltiu"lll EMAMTTRS BETRORONE-
CH, BUBOAHESSAAU B RHAE SPERGINGHE ARMFA-
TEAN, EHHEMETENECNN CREIANNN D © HEH BLAE:

123




1612107

5 L]
i, PECIGHKIEEGTT K0dECHATNES B DOI0CTH AONBCTH YORTHOBRMHS HA MAXAE © BOIMOM-
Baas B CREfMEHEORD RONHUSECKNEW 3yl BT HOCT B [ (M LEHHA BA0R HHX,
BANECOE, PAIMEINEHHAN B3 BTEAKE, TOI08WY 2 Yeramoasa no n. |, orsusaucugaecn Teu,

EEHTON, YOTAHORSEHMLY EOdECHAALSS BHYTPH wTG OHE CHAEMEHE REODWN  RETROAF[ETATOM,
WAL H CHAOMKEESIEE KOHHYECKHNE IRCTIpEE- 5 AHLAGTHMELEN BEPEONY, BTROSOATCD KOTOPES
HH, ECHTAKTERFIOMAEE € FySwlT e noiiooe, VETAHORMHD CO00ES © BTPH RN HEf ROTD
H FREE, DACPELIEHHLEE Bl MHIICTHE B E3AENG- ETPOAIPEraATa B mmerT bl MR 168G
EACECTRYKMENAE © BENTANH, RSEEiEOTTHERETOR TR, P PR LE] W A NET Y BT
cmpfimen  eTROHANISTOPOM SacTOTM TOWA. 3 LASEEE NEpRTD BT pITETL

Puz, |

124



FalzaT

Pug. 3
Cocnpmres 11 Gy es
Fen A Mpareass Trupea & Kgasayn  Bopprarog M. ILlspoaswm
Hawns 3871 Tapam 156 Mlepmmcios
BHAKEH l'cl:rup:m EEETETE G lill.lu'l'lllih NEHT CCCRP
H-Irl.u. I-—m
(i} & wowbanar aflamnane, ¢ P-'Hllul, :'J TNt epuwmi, 1001

125



1990

- i

o s e

COH3 COBETCHHX COUMARMCTHMECHHX PECNYBAWK

TOCYIAPCTBERHMWA KOMHTET M0 HWIOEPETEHHAM H OTKPLITHAM
MFH [CCFANFCTBEHRON WOMNTETE OLCP M0 HAYKE M TEXHEKE

ABTOPCKOE GBI

¥
f-\._r ! 3

1834367
Nocxouuzodperenth

Ha ochonamis Toamosmosnfl, mpeaoctantesmnx [Mpamsreancroon CCCP,
1 HapdpeTcHAE:
*Torapend

oraHar"™

BHIZA HACTOAWEE ABTOPCKOE CRHICTEILCTRO

ABTOD [ aBTOPH ) X o Masniatas

oH =8
FaunsTean:

Jamnxa Me

4435472 TlpeopHTer HIOOPETRHHN 3 prgeo 1988y,
Baperzcrpapoasny » I"ut-]',l;l.

wadiperenn il

HON peecTpe
15 Homdpa 1990r,

CTPAHRCTCA HA BOHY TEPPHTOPH

JleRcTome aBTOPCKOrD CBMASTEALCTED PaCcnpo-
T e

s Ko

CCP.

10, oYM
[LCEE=RE N T] e BT, ] H
126




COary COBERCIAN
CTRMANAC TP L CUAR
PECTTY B

FOCYAPCTBEFHLA KO T
TE MEDEPEFEHMMM ST P T
IS TEHT COCP

/5. 29

o SUwn 1634367 A1

e BI38 3000

OMNMHUCAHUWE M3OBPETEHWMSA

K ABTOPFCKOMY CBMAETENBCTEY

1

(31) 4435472/ 08
() Gt i LA
() 15003 91, B ke 1D

[Se5) Boappee et BA T i iy, Ml recspmrg L e £ 0 i
win T L WL Wlissmasins rpoesse. 1065, ¢ T5-77.
[54) TORAPHRIA CTAHDK

(5T) WMandparanme OTHOCHTES © ©Vs e T
HHED  MOEET BaiTh ISCROMLIDEAHD A COXAE-
PO AR M TOMBTHIH PO WK TAHE 08,
Usaen W30DpETaiens SREBETCE NOBAEHIA

il
4 M0F

k3

HEAGAMGE TN NP OSOBRINEDH y P
HHE COHCTOYEGAM CTaEE. B aipiyes 1 wemne
genemon Balliw 2 padkcugEew HE GNODEE
mnnEgiEss 50 NETROHos B, Nogasa saroromos
20 OB ANTES Y TEORACTBOM, B
Ay TH M eynec sl o pos 4, 4o ynops
37 Midprrasmuprueg cyss-eon 3 narpo=a B npo-
MIROAMICE MSELEHAIA0M, DEIREUE L §
copegcn A0, or npweoas G e b
B RSHITD C mangs 17, g
i LRSS T CTEHER, B O WBCTE
il T5. 4 N demid, 3 A,

3 7 a2
j‘“ Fi Ei-.m“wu-uw--lﬂi:

i
e

Pur

ik n‘g LA

127




7 1834387 A

HOA O EeR © ORI Es LE TN H R O
AL W AEYMA BOMNEsN & CATANAHTAMA, 0~
HO W EOTOMWN MSCTED IJupensass 1l Bany,
HHARMATISEC N A kbaedm & BT DS BEH LD

naasadbe, npe 3TOM EAEAUR AATROH EHEE
A THMEC A ORI C BOE LR L B CTRMGE P
DO RS BANCE C DODRERE, OT 3800 i M i
B OAGE UPNHFSENE ERAHNENYASITORE, NpE 3T

BACER. B BTODCE — © BBEAEEILEM 8 CTAHGE 50- T NOCARRHAA CBRIRH EWHEMATHGSD0N CO Einss-
MOAHATEA LM BESAL0RE, RARDENS ML ABABE CTASIEE 8 A O siad il A AR,
AR, d Cramoz mon, J ovnwuamiguacs

JCrampenon. l.aTAMyAD MHWACSE TEEL, 9T KB THYECLA R LS BN 00
v, W0 DM Enslinotn yCTinOBAEHIMM KE K0P NATEOME MaHmynatops cnalixesa ynpannae-
nycd Baficn TpannodmusinEe MananyaaTo- 10 06 e TROMSrEETHOR My hToR.
oM £ AATIWESM AGAGEEHAS, ROALMA S CavBe o R J. o0 TARead WACH
AR nasE © AdE ubnion W ToEE spes- T, NTO AR ANA NETPOH MasAyaETOpa Cual-
EPlpH sl AATHOHEME, DEBMALUAHM M B ol YD R Ky Atk L THE 1A DAIRATIR.

15
.14 72 92 g1 &

m/IYY

)
89 84 83 85 86 88 gf

128




1639367

Cocramarens K Eanuasine
Peaaatop O, Cnecaswx Teapes WM MoprenTan Ecppecicp B Fepaek

Fawid T16 Tupax= 534 N anee s
BHHHANA MNocyaapcrsensong oisapTeTa nio wacliperesnas B orepsTass npy [EHT CCCP
g 113005, Mocesa. X-Y5, Payecoan . 45

T a0 3 BORAE | B - A ARSTRARC WA ombusst “TTRHT", f, Yaropon, ya Tecapess, 101

129




1990

Lada/mMII=M
NESITIISAIV4AM LISIMAISAL JARIEITN BISSAN <bIJIIBIGHN =

J0OhdbAH0

P 1729

BIAMAMEDE:
thetforgels dadebain

AMSIEAITE MBI
wma By dgoeemn

Mansn
Arsna. byegedgogne

dIEaAA:
1990 06 11 = mpab

3 &'ﬁ@ A2 3333683

BIEIAITIAN RNEIIAMAN

gt L

130



GE 1731 A

Al BBIRS B IHBIESH0L SEVIGAENTA

perhgyebgia pabommnbabe gobBobnde begdagol sogalighal @s Wyodamghs pa-
Henphgdan ofbgb mpesfefob byereghndie awubalybagmigdol  BygfiBnbal.

pifebagens (pogfe bhyperel mabehqueadel Jpmabafiale) pamagshol bgrihn,
fudngengy emjapialifobphl gogs Whymemab dgddeqma dfagabom spdmtgome
gerlilnligen. La@fiashhindgm halmampbgdol Anfabal, sqberyilvmpmn s Tgapengdadink
(' I{"'ﬂl".h gin L{luﬂ'\ﬁﬁ.'ri.h'b-h {-pl'll':rﬂ:lll'll '|I|hl‘n1|.l_‘-‘-|'||l hm.‘\.hﬂﬁ'hﬂ‘ {1_n':-'|'l'|-n |_-|I-|.‘-'|-:-F_|;|-:¢I-| A~
Tl by paiagagen hodtfabob gfmagmbaiodolioe Wbty (qomph
Wbty gadrmen dagdob By dgpedom st e fdagmgdals Hewngdah,
Bancyifeg g2 iha Heap e cidinghigaggonh Hﬂh.‘.ﬁﬂﬁ“’nﬂ"ﬁml_ﬁw wa ogab l;bmuﬂ; hak=
sprebane eidhdapynealh praho'Phiogpeadals dpeabgdahmab abmednrpdner adgdn gapaliag
:.|.1.lh'h|‘!_:l.

(ifmbogros agfigory geldmliagfe bafabbindim baBnemabs (gmde bbgympeal
wahnilhuegtols dprafigfiatm pomafaholiamgol, Gmiygmmag Bnzagl grefdgbl Hal-
T e T 1 balaegol Bafopoma o batmladliabmfgm T T b .
dmiglingh papgiefgboer Ggpdieqs dhogpdb me Mefirdessedah g bhyy
wily wagrepmdala mpe oho ﬁhﬂ.\alﬁfm'lmm;ﬂnlu.

-'l!."'ﬁﬂ?E'ﬂII{'l'l hjﬁhnh ma A gmdagrmdals b Lt L TR Hl'ml.‘i;n dabinbia  pa
AR En ol pamompbemn mababargrgde ogeio bhypeeol gamafahats, oppa-
fary padompgbyda dapdpdol mome Gampgbeods, oo Wgodoegha afiadaggem-
laprgfn oppale Appedy) Bedel alfgferaggioh Geabldmsgodbobial, gfigs aibalsa,
sl penpapnabTobgdepen  mdgfiogngdo, Selmgdo Abdghgeeepenl o
ibpamenls pepad@abal od@ndagey@ dpgolghb,

,_l,,.ﬁnﬁ:ﬁj‘.nll Goilfn e Fgmaaee oo bhymeob pama@aboh mababaingdal
Aotk

_:r.‘;:n- dooelage oilom, Gmi amgagreobPobgbl gomt bhgermab Beddhogsene e
;Hll'ubllh '1R'$ﬂ|ﬁ'|'='ﬂ I‘iﬂbﬁ?’lh"ﬂ-ﬂﬂ'ﬁ Lﬁﬂlﬁ.’uﬁhﬂﬂlﬁﬁﬂ I.l.\‘;"l‘]hﬂ:\lah'lh :hf:bﬁ,ﬂn, B g_h.'..l.'l-
b o Eailapfghal gonfo bkymeeoh bgoadedby, Aoba Balgdol @ity aafs.
s bodfidaiol p@mogfmbadodiobiode Shampdby, gogf bhyme'hy Gga e
e dfaggdom Batfmguern bydmddpmagbel Smggbab Lagrfig) e Beaggnenn ehorhe
Py gl 'ﬂﬂh.ﬁ-ﬁalﬁﬁm-:hm o 'Eﬂ[p.':.l.l-. Lhgmenal bafyebn medadnmah @.’:.F.rﬁﬂﬁ‘-l-lmla-
dnh mahyfabmab  sbpmel, Sogpdmer afigBo pepoaledobam. a8abimab, Lagfah-
ldimrifn Ladmamabadol abbgpeiel a@oogfmbzlotobief Ahafnbhy  Tmee-
Vipmeate wabaBopfgderam  abmdgngmadgh gogdn Lbggeeal Aabgholi phfmnh
lilgdyfnrpern doabperggiol Adogdhmdenl pabfgmag. Ubympeol Ypmadotiol jfme
werrmern dopfpl AgbadegbEedon, adslimah, mggbydah afmagfimlie§obaag e
FEA !-?-“‘H"ii\lﬁm'll v |.1.3.|_',l"mE||.i|'HF1ﬂr-:| 1m'3“agl‘rﬂ?mwhﬁ ||m_l‘- Hpynaig ",.Jl":'ll'i'l'lll'
g e sl e Tagel gpdfedl doils@imagh Uhgopeok Aabigbol Crphfhy
porlagopen Femal aab§gng.

Jeabdebigpio bad@ablidesfigie Lafpeapepdol paiopdgdab abpyfigh oo bbys
weeh Uppeadody) Esdp@popmgbeh dadEgee ws 3o bagdsbbledde Lafmamee
dalanah oo gagAofpdaeee dgfogdoh paflpdgbeme Sabagral Agfggmbden oo dbagpe-
tHe, iy Al I-||".|||Fl-|1tl';|;ﬁn ||.1ﬁﬁnﬁlh34'|ﬂr{j1'| 1;.1'-'1'.'-'.*1'._!‘!‘-”?-:\. ""Ll"ﬂ*‘iil' Ir-nfpﬂ‘;ll:.h.
I"'I'-“,'“.:'_fmlu .;-,-‘\-FJIE"-‘\-I'\,,;|;'|':|:|..'.‘"-I'I~.'\- Talipagals dadapn g Thﬁlﬂlluﬁll.uhwﬁ;r.u Latnla e g,
grdsloab o gagdntigdepe Gogadioner dlagadl e god Likyme by wagmeminla
g wadap@igboh  Amfymdopredgih. peyoednl  AeTyednpemde Al gdesens
dgrafypridel  haboogfedpguayy  apda@igeemes bager At gfeme baigbeedg

131




GE 1731 A

dgpen g prfdyhoah e pegTofigdopmes babb@mueam,  alaloah, A dhoopmn
sifennpptnr gl Sumadupfitalio e Jreiimbinls papdareel badofldnn dhse
il begre padidgle sgdgdgoeeeos Agdehabiom Robo dgrageprdialoah Sy
ez pemboad dppdedyeiatlo wabsphpdare.

st ads, gefen Lbgmeenls Dgmadodity maBapdigholl Smfpmdapnemda Spodgegba
nylmmedoner nfbgh Spmafmemdaby pafimapgbieens wobamaamal baboo, gafkem-
l'h'rulll H.?allﬂ-l_'.':l'll.‘n 'H‘I.an.'n.I'lal'll.'l. ﬂmﬂ"l-.,-.mni'mlu |E..'. Ehﬁﬂq‘-nﬂ“‘l H-l'l'El'l'I@quh I—'-'-'u.ﬁdF“'l...lir"
Ao, HaliBo Amdeal godbspenbamgel.

l!'!"""“'i""‘ afalis, Iflll'\.‘lllr.lh‘l-rlﬁ“ h.“':l‘l..‘hglh..hllﬁﬁﬂl 1:-.1'3“.\11":#.\ E;lel.'.rall'l .ﬂ{'&:ﬁl:’ﬂl‘
wfigl dmadmeetiday wegpbptpere pefop Taeb BlePhgeme walsfgbomn dgad
g e agdam,

g | godebiabgerns mighagayon Bnmagabgdnere bgfbol Snbgeogoes

g 2 geebilelindn laddabblrmfdm baBnemmplnb defomapn
ez B

1||r.|l|iilll|‘.1ﬂ:||l ll.ﬁﬁﬁxﬁmfﬂlﬁﬂl |.1.:|.'H‘“HE«£|-¢\. 'ﬂmﬁ:;h Jﬂﬁl‘ﬂlﬂh I. B-;.'B.: E-ﬂ-l.llﬂs._""_'ﬂ-
dfale R g, bafatidm dfagpdlh 2, bamare Gafopmb 3 gedobom, denadgpmd-
el 4, badmbeiohy agydl 5 bygdoue Lagdegfli 6, efiodoher peoihadpdl Th-
Fromegfoneh bfabbol T babomfisfoyinpeh Jobhy 8 (gog 2) @ederag Syhége
pmephemEnnn IL:‘|I||=:'."-E."«IIIII.\E G .'Fﬁu!.\la. di'h!s_l‘l‘r\.."'.EﬂI. 1, Hﬂ-ﬁmalﬂ.ll ﬁ{E'ﬂhl"ﬂ’ﬁh il. hefhah-
v g ppinfyfoens  pefidglioeh  gboggibegrnfio babbfmenr 12, fedpebagg o
pealifin Egfidgenn pomeampopnghal dplademagbaemds hepre dpnafqedidslosh -
binggdmpen Laklfom 15 badmabblomde baTgepe e Fgopagl agfgmg el -
st W, agheah-Topgl 15, doengbpnda® bgadedabb, Syldmeegdnerl gausdbhiogme
by Fopegtnh Bl prabp@iops ol Sopol babom,  Gses o gaggdoriegl,
hogy@ahiliindin  hafpaergiol  Jfpgfebobfgabnad  Aadmghguee  aramohpspal
Loyl HabadigedeTe waddnbpds apmBel 1B geggee bmaee'by Bghemedboeres
Fabalilgen fylaen  Jpeefmmdda'by 4 poggbgboeees SogepoAfadiphae 17, Sybpngs
s 18 s badm@esn msbappatigha Tabpgbom B, fedgeng Fpapogh dngsl 20
Lrmtmadiun Rabafgfom. Agehanb demeby Agldguegdaeeos oy dowhen 21
boath gilgnagham 22 ol magolimaeese pafelisbpegesp. dnae Tl e gdmeras
dfugeiapeonm 23 @a Topa dg@abpem M. fpmergtio bepdng agfmla ma dgfahpl
teink Tgdmgdoeros afbgdab fgbghgmafesh Bagtogdgme maegddedon 25,
lodgfie  mabupgesin medmbhagybaemes  dmadmmidaty Fgbdgergbner  hagom
hesppdggueTg 26 Labbfnbooe iTllbfmﬂmﬂh ghmo Abfnmab, Sedarel By dha-
tigh hablifimeeay molapfgbienss bfabha 28 aapfiopsn Jebilin 20, fefgenapy o
gl Ahehng Agbmegbepras sddfage dpoadamtol pogeabghmab 31 52 gfmagp
Jolbn  Aggmmgboaens Lagmdgperesh bggdgern babbdes 330 badyun
wofogugatinh  afdiage M Yghepigires  Sgenddetel  ghepmshabenk 35,
I|,w.nl-t-.-|r|“a.“_r‘_-‘|"-'_|u 26 qh'\.lrﬂn,ﬂﬁ‘l:l m.\:]nhn:;w_:mﬂ ﬂ-'}:g_!mﬂ 8o ﬁﬂﬂ.ﬂ.l;l M ﬂu'lul'um_rmaﬂ
Feongshalioah 3. Whehaol bgma  Aewemhy  wagabgbemes g, LTt T T
plifbens figfan 37 Joffiom 38 o Gedleteggeee 39, deffin  pabfabhogros
by bahBTy 40, frdlgeoagg  Aglédmeregdmes dafogal l:r:l-nf'mi-h'lvumﬂ ‘11,;]-
pEmy  addtagemb 41 e, @ nfes tipddedne 41 Fedargde ey b
hohggial  gedligegdbfe  afolo@amohedob b bagfom  dhoggbol  sgfeiad e
ool mfihprmdobab,

apbgtngrn bad@ohldmmdm balnepmgdal 373 mdon Agdnaiagabydemprn bifibo
Apidprgda pabibedngeemgb Bpdmanbandam.

prrfa bl Amdiamdl Lafyob ofdofeby Afmbagh da Lioggmadio alaol
ipfandnh  gadlgdm (m) ol Gofigafipbo Bododegen phom.

132




GE 1731 A

theap ey Hopbodpedalo gond hbygeeb mab shpmagl  smb3mbigho Lagmsb-
Liraffyer  baBpommghphel oo wamge, sfishagmgd gimobs oo o
hoamnladodir Bhadfiy by, Gefjeeng oladogia fagadis gmgddetiob Laghmoem A6ds-
Igponm oo defypmgbog mobiodpgdmenae  pomaposh Adafigem SedfandaTne Ay
fabh gl aofidlgie Bhygeael dhqhgol mabbgmphosr hodddgy o, Goppah bag-
Aabldmtfm hafgumgdol  @a bhypeol Begfgel Soledoqmergbe  (@ommpanynggs
im nh&al H:llmﬁl.rh‘nu_l_luﬁn}l, nl"maﬂ Q;Eth nﬁn‘lﬂﬁnﬁnmln E-?mhp:lmn?m I,mﬂu,:,ﬁnm
agdfmtinghaah (dhagpdoe 204 ma 5 geggere Tygoereb mashgmeghols gty
.ﬂ-fp_-hir}m‘;:r?mlmllj '_11rﬁ.lm=rllll“|.1 :Ei'mﬂ- mg@lrﬂhi. H;JF-;;}H 15 ﬂd:\.ﬁmﬁhh, Bl
wilia s gomdo bhgmeenl Agepmmgdal gatigiy. stalmah, boldgibe Dia@ bl b
P bafnopsghes pigfn hhygeen™ apfdgregth 2fmhagab bagfimm Salnh ggghfesl
n.-.ﬁ'p'ﬂ;ﬁ-kﬂ- (m nh&fal dedatfim), od M“F:Jﬂh hﬂ-ﬁﬂ'lmﬂhnﬁm hlbﬁ'mlﬁnﬁaﬁ. ms
aep b Lof@ablbef@or balgeegiab gogd Uhymehy Apegbgeinéno beede.
Aalnb 16 (egmol EFopglan) aafdopbpom ps deadgdigh ba@mabldmfife Lafns.
prpbals paomd bbgmely  baggials 2 By botkdpmagiom Slamdobal,. By8mg
aliforfighah  dpagugedidal e Figgdah Vgmob Sofomgdsl Semaepnaenbs =00
e A prpratiamab. abWmdgtgh badfabbloeifm balgapegdol wghdl dheac s 1
ldimgnar,  drdpeompahary .:.i}rﬁ-nﬁa-";;}ﬁ J?ﬁnmhﬁ_;ﬁrl\ 9 ma W u:'u_r.gn.:«ﬂ hfashe's 7
lertulgh, Fpdene ddagals 12 fa@omme e dogeabgbob 30 o 31 Jobloah sfosg
dfimhanm  almdfiagaboh  helmtie  mobapasfiodl, gopesopangmabal hlabhl 28 pa
Habhmah a-l‘l'pui.qg lakbiafnk 27 E,.uﬁ'ﬂ;]ﬂm I'irﬂlﬁ.\:] |.mﬂ'nnl:]ﬂ||. . ﬂlﬁhﬂnh M hadia=
goin odmbydgh pomeahgdl 35, 38, dodeb 20 gpeadisfyere babgfighom ma Aaldn
et olgmogy giameb jmb) Bfebaeb 19, dndgmeg Ajlbdmenpdguoos oy dnh-
ek 21 fempmeity dgfanl Foblygeraom Srad@arsdo g fbperprrgomses dfsgoo 40,
htahbom 40 o Jofifmer 38, dedpagdog Tpptogdogeens dofdetingeemah 38 ga 3k
"_-,;maﬁ it va"u;‘l-ﬂnlmh E’aﬁﬂnﬁ&hﬂgn daﬂ'rﬁn am_:gn'h. h.:.i"r&ﬂ;.n:'ﬂn 22, Pl"l'.lﬁ'lﬂl_'! s
ll.-.ui'r'lﬂp.lhm lu'qLHﬁth Hnm-t—'ﬂmlm'h .ﬂukﬁhmﬂh al @ " | E,.\}'k-:l:ﬁm,ﬁa:.ﬁ. “.'j"‘E_'.ij.‘c':. 'F. L.t
'f."-ﬂﬁn :‘h‘la-'lhﬂg{l;rﬁﬂg.‘_"ﬂ'l ?ﬁ-ﬂ;pﬁgﬁwﬂﬂ H-.*.-hm:.:- ﬁﬂ'h;]ﬁﬁ.ﬂ%‘rﬁ I8 H-t‘l:;:?,nﬂba#’lnur 7
.pill-u:"d{.lllﬁmh 25 AAT O Enaﬁ'nwj‘hﬁ ?wmﬁ;;_!ﬂ'll. '&1.1:3.\. .'?Iaﬁml]?:,'ﬂu 24 e T TR
ppels 23 AOgEnam i;‘.ﬁ-“i“'l;,‘ﬂﬂﬁ'_"-ﬁl. a':jﬂlﬂ,!.]?"'lh %aﬁjﬁm:w’ﬂu u‘hﬁqﬁalnh '31':-"' o)
npztah  bobifgdeb admbgol hag@edal (m olmal Sedsmmoumgbon) dHaggdel 14
e figegtom. brpme ol dimbgel haddimdol Agogs ofpgdah bada@mTer dfagabob
Vipmb  godderdols edigdaoeh  bhgperol Saliol  ggbdfiol  Sofladio,  Snbaogoliosg
Jhmabgdom 9 dnaggh aliltengl 1L mpa 10 shfveqbgdgh dadbh B bodoss 990
dafimqmabom popasspaoprgdah bfabhl T bLabled@e 12, addiebphagf o aBalonef
afemae ba@fobbded@m  ballgagrgdal peddqblh 1 dfagom 200 aflah - Tgioan
|||:-|.'|mr':.l-a|.\ ﬁaﬂﬁmq;l‘.;ﬁus m‘\ﬁn'ﬂl’:‘ﬂm‘l;ﬁnh ﬂmﬁﬂm}ﬂm.\ﬁ -}hﬂl"lll Il'bmﬂ'l,:. e
waghafnls  Afagdhmdionh Abghhg. mjpbgdah Ms  glimogfebsdefioliofo  Ghatghy
wadspdighmenn o bof@abludomefm  Lalmaepbemab lige Appetfy  ghaoenl et
v dfagh wa Tl goddesfiol e@nghfageal ahoghah oo bgmeals e
bpparls gyl polagapen P aalifgdng, bbygoenbl pofoflbuegnl dgeahgdgnk
Ferleenily Afagddodinaty aamafiahohamgel,

133




GE 1731 A
fodmambadol gy

L pogfo bbgnenel @sho@bpegdol dmafgfalog asmofebol bamba, fmilgmong
aopapralfolghl  (goms Lhygeeofey Mg ri addiaggdnm  andmfigoEn el
i'h'hlrﬂnl"m h.mﬁl‘i.afuh.’h':ul‘\'rﬁm 'In.:.'-'-'ln.h-l_r_-:-ﬂ?m'lp H"".'_I[I“E':*I-"- | L,-.'Hra;.ﬂuﬂh-.h wabifala joa
walapdgbal o Likggeroli bppadodhe, e Lbgenl Sabpdols pyghdathy
h.ﬁw 1ur?rﬁﬁ:|_-_',;|.|"mll :‘F‘.lmn{'ﬁmlmfkﬂﬁllh:knﬁul Hl:.alﬁu'ﬁn, ﬁm dﬁ.\ﬂn}ﬂm
Adefrgpqeen Tyl fpegdol Smmgbel bogdoago Smygggern mfogh@agonl Agham-
Ieghgdobangal wa Togol, bhgmreeb bafyoebe mfidaofnmab  pabollbygengbol  shgem
ruhAnfialimal  shppe g pamsdebolamgel,  aabbbgagmabe ofem,  @ed
hafyfiahldmfigem LafBngumpdol magmedal ghooghobadeholdofo Thamgtg Tyamm-
Faommear abmdigogenadgh gogdne Lhygeeb fabgdol (ggb@mel Lolydmoguen, Goe.
hgpegpdoh  Adagdfmtienl aabfgfieg Lhygeeel  bpmadediol phaspdiogoen
Al Bgbedpplunmdaom,  bopem Fogel g Sesmgdah moboeThem-dal
dprafgfabmah  ahgeem,  Seplmer afgila Ubgmenob sapafebobli  Afagdfesiel
Abghob pabfgfiog, sfalionah, ompghgigh fmoprmlabndnldngon  padapfpopen oo
|mﬂl“hﬁ5h.'l-mﬁﬂn |m'ﬂ'ﬂ.~ﬂ-ﬂ?mw.hﬁ lw Hunr.ﬁn :rﬂ'l-um'l,l. ﬁﬂhjijﬂ:‘:_‘n: drﬁ.'.;]ll o 'F‘-nql;\.
Al dyretenly nﬁn;f{rhunnh e-'hﬂ-uﬁ;]ﬁ (ogten bbggeroll dalgdol gah@ifihyg aslagagsn
ol galifigeing

2. hgfbe Al-ob Gobgogon gebbbjepoghs olomSed pebiobadio  bog@mablidmbdm
hefgepnglol malaptigbal abodigngegdgh gonde  Lbgnerel Bgesiorifyg fodmd-
gaggrah Ba@eaom s Bb8o pehpfpdopn alogral AgTiggedom  bafablibehde
hatpeengbabonb oo jog@edgboee dofopdol goflagnom,

3 grildmligdn had@abldmfde baBgeagde gogfn bhygmob  paha b pdok
dobytodey pomodmbobangob, deipmng Yoagegh gmidpbh SubBe aabmoagioe
lafaagels Aafiogoms ma Ladmiliabgfign bobfgigdom, éiglmab o paBedgbone
ﬁ;|.ﬁm I‘H".'\;'Eillllﬂ [ M;p’-rﬁnm_-wﬁnﬁb gyr‘;jﬁ:l |.'||'|;]‘,']1..:'n|| 1wml’lrﬂ‘r'||{| A
dalin ma walbp@gabamgnl, pafibbgogopa odon ol peyoedel Al rmbemmds
Aybdguzgdieres deradgoeitol bakom, Godgeag sodadigamoes g ey gfoo
leafy ki dthagnam e lia bl g ‘Agfegdmenas Jodighimah
afabmab  dgadhogeen  dfagadn wagbaaemos  gefdabol dpmafepediaboeh Ty
ifengboli sppopmol bodefolidofe Jhamghg, beyme ge@dabe spdafpoares dpeade
geofidob odefioe Sobn Beggginea ppombon wayggbgdol Bydsbablam.

4 La@mabbimdgm badmmgde 830l Sobgegom pablibgegopte odom Sed ogdo
Lhgaueel bggoadoriy wadapfgbol Smfymdagrmda Flidinempdoemes dara@oreiilaly
poherapabomn hadmfrn Bofyedopembel bobom, palbpdqbemn Sabagrnb Aghabgnb,
Al bamabol o Snbin dadafpemEn bWIFopRges gefddagdon, danle dadoal
tprdbagonbaagnl.

3. bagfobldmdi@m bathoemgds B3-d-0b dnbgmgee peblbgagmagde, oBem oo ao-
Anfgeene palafgbonn Agedfonern Magpne dmefmetiiahy moaggbpdaeree pee
b Fagols Hgfibobamgal.

134




HLEMIING

GE 1731 A

T A

135




GE 1731 A

N
[ L
@ "”'“/? 7

m ?A g
5 s I

, A
o 1 v i

° “ﬁinﬂ i%i; o

i

and. 2

136




1990

Liddamaaem
REAT=IATI VAN LASIMAIANL ISMAGICN BIAGSAN «LIDIISIEHN

3069660

F1730

BIGNERAET A
Bamrigho slafiadn “Bmma” bigonegmafio Briakbon

Trems bagoidgogma

J1AM&AR:
Tmona b dgemmne

A3E3AN:
1990 09 25 - mak

EFXINM BIATERY

137




27 '::r'«.a A - )
badasm®3dE M

(15} obapendtmiaaro (n- GE P 1999 1730 A

T gl (317 Bs4B 1120,
Rt (e B&4C 1128

“hadiadghd

(12} BadMAMBIasw] IHGHIBG0L SEVIAEITILS

(21 A 1990 003213 (X2} 1998 08 03 (24) 1990 09 25

(30} 1390 09 15 (6l 20XZETE

{T6)  Tema hmgn'ﬂmn (56) . Kypouxun @11, [IpoekTipa-
180079, abngmoln, o geeedab BAHIE W KOHCTPYKTHPOBAHHE
418, & I8 CAMOIETOR ¢ BEPTHRAAHBIM

BRACTOM H MOCHANOE,
M. e 13 puc. 1-4, 1977,
2. 2T Bapgbiyn I550920
Jem. BEAR 120
3 gpoge adabgmeb pobaghape
HRI25] e, BTW 1977

() bagdigho sladisgn “BEmas”
bdgoosmain bbb
(570 1. SII60HDN0 FIRIA0
Jmbldadanal gedamidnggbo. da-

1..':|".|,,'],.h5-n- Ehﬁaﬁ-ﬁaﬁnh ﬂ'lid;-nl,l ma 'l.u.ﬂ-
fghe  adetiafol  bagnbegadho o
dahalmamagbEngol gatbdms

2. adilalk

bogpfighe  sdafiafn  amipfgeames
mfgholial 3ol Sppfsmpmdals wheeh-
gErilgmme  Beymdagemdom,  fmd
gy Agopgagh lognm, baggdgho adama-
._f;.n-l: Inﬁmﬁml; mﬁﬂlﬁ:“ﬁl ﬂc.l‘:mmaﬁl
|5-\."|-|"':|T.'|I‘:|mr':| ‘h“'\.dul-_plb‘ﬂrflh E i I|.'i'u|3|n-
et balagfio  Beabhgdl g@abolab
Egiemo dogoe, (aampdoemn o

fhoms  @a  pfigbeare  gfogdon
afgbebel  dppdompmidnl  obmEy -
e Beafymbopneds pabpmas gdoemas
ll.:rlI'jFlHEn ﬂ.i.b-lﬁ.:\f_;.nh dmlﬁﬁn'lmh ih-iﬂ:'"
BafrpeBn goa gl gdmmmas @
bob  bebowm, fedgmog  deggbgemos
bagprigba  adefiofol dobal  gab@riael
abymmdpabay,  bobdmgmal Uﬂﬁﬂl’"ﬂh
Flil.'uEﬂ Fﬁul'm"l.mh ﬁdnﬂ:'ln{l-@a 'E;'rﬂ-

VOELT dD

138




GE 1730 A

gl bapewdaggdh B, Apembesb s
bagggermgeme bagome  geb@gohgmol bas
b Wb abmer Ladgodom  ba g
myfmeh  gemogfoidngipeo  badybeise
41 baBgemmpdadom. Ligynagmydn  ba-
dagfim b@mabbydol a@mgdo Fgbmmge
dgpnne gefmilshymmab @ genglgedgfep
Agyongdemo ws gémBobgmols Sodsthor
Mndlafioggeegddn  pfidoge  pemespyne
pogdnl  Agbadpmgdmmmdol djmby doma
pa pathy Bafognpdoliagah. pafips ado-
L, gfmgdn spdgfigepros Bnddighbo-
ba ma Aafimgol bobifgdomah afgbgeb
gl Ladgampbgdomn,  dapomgabo
p}.&Ehﬁa.\ﬁnh Hﬂ'ﬂaﬂmﬁmﬂ ﬁwﬂﬂhnhu
s mghal Jofmdgdol gmmomagboliab
daringal  bobfgdomsb  Bgedmmads 8o
Fompdaee oyl bogbsgmgdn basbbob
moadgddal,  dagebs  me  genglol
afgbol goeogeagdel Bgbabygd, Somag
denp§oge dapregebn pabamppadiol 844
ol aobfims, bogme bafgotion  Boge
agevadiol dabob pomscmaoprgde Ty
habnl @ joimthy odgmggs bagpeigho ado-
fafnh Apghadigedal Badmgol Bybad-
prygdeeerdal,  bageighn  adadiadol Lo
Agtnnl goddogemad LodddgBn,

3. B8P LUIA)

agnages, gndangde podmybydgen
ofbgl  gamdagomfio agégbebs ma
magmemdnl  mgamdysobaggdol Moyl
dofighobial, spfgmgg Lalagfier beiahe
bpbol jmby spfimbpagngad ms Ja-
a'hy Bdady adathefndBa.

139




LE 7w A

SodIHMe0a5%0 JHBIGE0L HSETIGOEGS

pdombgds pabagamgbgds sqosgest s Bedemgds gsBngabgbase offgh
aatfingsimadn sapmgbnbs e @agrpedal mgeng@ekegpbeb SHmgdfaedgialial
ghedagrea pedngomyte agigbaba g mogpeial Agladenydeeniob djmby
mynamig@obago, fmigeag Agoaagl aombgeaegh, Lalybagdm bagnebl balfem ma-
Aaptpdopeen qrmgboms oo damegalio pabappatipben, drymegdhy peeeen Togolb
sadmeioa (1}
ghbmdopros  bapdigho slafafe, Amdfmon Bgepagh agtmbdefoggt  jmk-

Aglb, opfmgdl, Tagob gpeepdemn gaj@eefiol dasgemgeb mebappetighl, gmd@dnglob

Aogfon gabmmoggiger badigefion baggegal (2]

phmdopns apfigmgy beablo pgopngbeme bogidol gémgham, I‘Il"‘rﬂﬂhﬂhﬂ_]
Ayldoprgdgeres Bopa g pody Bofopppdalogeb. Bogs hafemma Gpheiperpbyemon
ﬂ.qﬁ;._mu:'nm-.g mdfiagn, mysEnEn gpgmal an:-nlj Baknm, pafy I'h.wﬁ‘ng:l'l,l. {ﬂqlhﬂlﬁhnﬂ-}
anolibig agfmpebeloggdie bamedotn s Balogimees pddag Bafoprly, pddoge
pemaagopnabol Agladmabmmedon gimpdols Toghoe aabmagoligbneen  pgobgopmo-

Joblals §rpgomrals LaTgam e [3]

F-r'ﬁnﬂ:n Imﬁﬁﬂﬁﬂ .:.]-M'El.:f_‘.-rhh Ewm 'E|.1 ""ﬂ-ﬂﬁ“‘"‘h hnﬂmwﬂ
Fﬁﬂmﬂ‘mrﬂaﬁxﬁ-ﬂﬂﬂwmﬂh %ﬂhﬂﬁhﬂﬂqnhﬁ. Eﬂuhﬁ;ﬁmh Hﬂnﬁﬂ H-ﬂ-l.l ﬂwﬁﬂﬁa fEa
woidnl Hggndgdolal. sgdgbepapomiahy, Yopgel Aggeiclamgol Semdafggpdmarn
hriabbo, Jdmdinbmbhamydo gighabal Sgofye  mafgodimgmmes, ey adgedgdl
adafafyol bagrigb-fgdbog® Babalinam i pdl.

aodmpmbatel Aadbegadio Agmgans grBlaMadaeal pedaddagde, depnmgebo
eahappatioh 34y = ol ma gAghels ggams GAggedEn Lagdghn adadagol lagdgh
m;ﬁnmﬁn H.ah.}llnm;]?l-g:nﬁﬂh EI.':.MIE\&.

_ Oufbegarie Fgmase doomfage ofiem, Al Logighe sdadiafn biggoemyio
hiiskhbom  Fgldpepdmenos  agfmbfadoggie godigbom, dydabeboedgdogmn  meeg-
dawrn, ol gpfemabbdmomedem ma Tgopgagh Bably, daprmgab pebapaafigdl badage
fen hishbens @ geb gd@edol ggeemegdals ba@gepe phpdamn, dofungnl Lol
Aab, B i GEh | BenFipmdangremdial ﬂﬁaﬁnh—ah Anlan Hﬁhl"’i.‘hﬂﬁﬁﬁlr HWE;MHM'{]M:JU:-
gl e bogame sdsfafoh Ladghdonh Ladeifyyde femmgee bafgadiow hagpgevymil.

Lagpfighn slatfiafn smdmfgopmns, ffghbolisl gpeprgdomn dogol ma ggees
Ao maaByfriol, aigbamaimgdoabe Liggosergfn badaghm bfabbgdom, sBabmab
wpfgnbah  Sppdspmbdab JUagbkgpelymge  BnTymbomeds  gobmappmeres  liag-
fighn sdofiedol godigbol jggee BefounBe seo Bgogegl Ageebl, Aedgme Sy
Frpnos  bagphgbn alatiafnl Jabol abffol abpmedpgdady, Leddamals (3nb@dol
“.'1""5'4] 'E'ﬁ‘:ﬂh.:u‘lmh Fl.]hﬂl'l;ﬂ. haamﬁ@;]ﬂhh ﬁ_ﬂllu‘mE ma h.mmgl:;_mﬂ ]J.'bml'lﬁuﬂ"l
Jrifgbgfiol Labom ghigumadpmre bafgotime  Bagpmgosb gamaghaegdyne
ladghdindg baBgommgdgbom.,

bialagier beabliol yeggero gion haqmabdyeres ghmdabymnah Goerglym-
e Tgpfergdgme e gPedebymal olladie JoldsbmgienadBe pfidoge gamoea-
wosrndaly Agbadgrepdgemiol 8jemby Bogs e pofy BaPagepdabageb, apdndgepmns
wosdlgh@ol grmeb me fhopdal afgbgel Sdsbableb Ajmby, Jodifnebo logageo
biahhom. gefonh aamy Bafeme spdgigemes ogamgde Eagmel bolde  pepmdio
aofi gimpghoprrdol  probgafedom, @e eembygfcbol F59eiTaemnd bagmbEghin
derldiagn, pEighgebel pAgpeEer Epgedadefgdepe Spebs gom,  fedlgeaegy W)
H..-.hﬁ'-;amnu Eﬂanﬂﬁaﬁm.\ ma aﬁlrh:]lm?mﬂrm ma 'H:'m'hﬂbﬂﬂlmﬁ -.‘tﬂEF‘l.‘ls,L:‘all{jr'llb xh
ulﬁ:“amﬂﬁuaﬁqp ﬁaqﬂ'l-ﬁﬂh bahals g smam gmnﬁﬂmﬁﬂ?uqn “ﬂhﬂhﬂﬁﬂl‘fm sk

140




GE 1730 A

afhanb Hm.-._qn-b A abntidn ﬁmaﬂh __|3|n:[[l.:| metidggel, Pgldammgdaeel ginok
Aoges hafogmab pgobs dodal aabfamog. ma ghoaes pomagygitgdl, Gmipmpdagy, oo
wels b, Woggagh phoars bgdfeegih s Sgogddentigal, meggbadmenl epfmali
;:'.a.'-""!,'l Fm'l',."m'_"rln'll. u;_lrrﬂﬂul"‘l-nﬁ"hﬂ ) :pﬁmn;]{‘:mﬂndﬂlmll ﬂ.ﬂﬁﬂﬂ.}hm.}ry L Janghn-; l:ﬂd—
Srtgbmab, aflabmah, phogra baddmeigéo maygbobmenos Byfigomfigdly o poofibos
fpdfertgdels HAgbagapr gbemebaloed mmongfeddqmabol  Aglbadpnghpmeda,
sl Ao@s me gy bafommak qﬂﬂﬁﬂﬂtﬁmﬁh Aeatenls dodfefmpnengdn Byl
dpees T=l Sapzatn ool gdoml Beps Bafopmob Foba dibampnam s jogol
binlinim, = ﬁﬁ:hﬂn h«"iﬂlﬂhﬂlﬂlwiﬁulh ﬂflnﬁnﬁ;hﬂirnﬂn ?:-"""-H En'li:‘rﬂrn}'h ‘E'l.d,'uﬁq Sty
prlWdfog  poddelol Sedlfmggemadls s ogepngfie japeml prebygdebgdl Te-
finh dmaaghgbgere Lagaldighe Ggldgmpbymos mgsmab mope me Agady oo
Agdyfnls  FAngladadobn, bbjspalibys moadagdol Lsplinl Gammali ede  Fygoees
Lydymtinl babom,  adsbmob, bogobdigdal Lpjpmdgdol  Tyammb  pesbbosm  T-l
Anpgofn  dEmgoEns g Sgsreby eagebgnseme  gapssmammabok  Tgbadempdeneaba
-ﬂ_ﬁu-;ﬂmh hﬁub{p.‘llr ﬂmnh ﬁ:ﬁwﬂ?ﬁ% Eﬁmnh T'lnaa. Eua.fnﬁln. nlsn tru‘i'l-naﬁ
[:.w?npl_ln'h Hnﬁm‘mmﬂln “ﬂl"ﬁ"ﬂ'ﬂ'ﬂhm" .\Hrﬁmmu'lfmﬂrp-lﬁm ﬁﬂﬂ‘iﬂu‘m!.

pfmghali afgbgel pfabohdn Fgagagh Asdmgol baligglalesh magagTadhs
.|1|-"-:-|1:||| ‘laﬂﬂ‘!".'h |-'||1|"|-|.'j|'1|"|.l. ﬂ-l"ﬂl“.\:‘l;.ﬂ'l Eh“ﬂﬁﬂam"h lE'H'Itlhﬁl.ﬁ &l‘l’ﬁﬁﬂ.ﬁ{t 1] d?lﬂln'.',_h"! !.I:-"iﬁ'
fipe  pagiea aomaipEl el lalfgialiosh  gfoeg®efpegdals  Agbedangfameda,
FripiheElh wa Bpfgendpdal ghoime baghedgdl, dedergdeg bR b
lllrl"lﬂllﬂl. a:ﬁahnll H.u'i'l-mnc-.ll. ok BN FITEN ﬂmﬁilﬁ o m-, Haﬁﬂ,‘jtﬂﬂaﬂ ‘Eﬂl-""""l'll-'-‘-.'-i,l'
demos adode. jbogyaen.

swboigumn  dombglal  ybivymgbs  yheEggmyngl  nBlgAgdoeel
aolaf@aggdal,  dagemgebe  moboppariol 8ol me  geghob  yagms  Fggedde
hogphighn adathafnl bogpeghefgdho yqdo hhlm&mﬁrﬂ};ﬂmh Ao Wfimale

padmpmbyba goblbopmas Babahydao:

oope 1 = bﬂ'ﬂrﬁ,ﬂﬁﬂ adafralyng

"ﬁl'.ta,. 2 - ﬂl‘r& |-‘|h:| JH"’" D=al

meg. 3 — Ligaosmnio bisbbo, pagdmomo hgme Do -ob phmb

g, 4 = bdgpnapmmtn hfiahbo, b bgoo

. 3 — hfabbo Do-ol o@Emly

ang. & = biabbe bgmbgee Dol @l

Gy 1 = ggma b3,

g 8 - gamo pry

ooy ¥ - Jpamo mem

g 10 = mdo bgebges (g gdgbol ggaeel Sgdeboblal gabgdadn g
din bddak

gog 11 = ggame gg gope 10-Tp

By 12 - ggame g3 goy WSy

T 13 = gagee b goy. 10-5y

gy 14 = gimal biobbol Bopobmab Bodapmgdol gobgdsdo ymde Lijgds:

g 15 = bagopma bfabbol pobpmspabol bigds gemol dmgem Baf o Be;

't:"a- 16 - gog. 13-%g pmbpme
17 = gggoe oe-m gog. 16-%y
h#ﬂﬁaﬂn slafiafn Fgogegh sphebiedognt gomdglb 1 (gey. 1) Tggby
Araan by J&.{‘-ﬂﬂ-ﬂﬂm ab bgema soloem, gopnl 2, dafmgels I}a&ﬂﬂ.}mjﬁ hﬁ}mnﬂuﬂmﬁh
3 Aydsbabomghogm ﬂm;&h 4 gmddgbEe  Relbgmghmaes  geebggGeben S,
arbpognal 6, Habol 7, Lagpepe obdgobgnb B mageepdmenlh bagméagghom 9
T=b Aapgets @by (mep 2) ob o alpgen Jofopmgmgd Ggmblg 19, Loge-

141




GE 1730 A

fangpdo Bgbtigargdgerns  Aobmgdatee, sfabmab, dgelgio dmppbneens Lagsgho
adofiafiol Balinl pabdfol Sabmedmar gahfdol 8jmby Fhgbabihy.  mbdgebigdn
gl pdgeens nhy, Amd Solio Fobs Bafogeo pebmapgbgemes aambEgEndmyhin
I, dimfgeop asbmaglgdaeres  adobal qebs Bafopie ma paalfios magalspggagmn
aomaamameradall Ayladimsdimabe. pafibdpopgbom  oblegmadty 12 Tl e
wrne Ladwighe  baderi@m detagnde, degermgebe mobappatinbo 13 ggepmmoaghty M,
Ambghgdol dgjebabin  daogrs bajhmdgdon 15, dgoaidmdnm 16, aldsagn 17 ma
bilgoeimsgen biabboer 18
) sepigbs = poesrpedobal biebbl asshbos Do ~(Amamdafgmbs “571  ma Jm-
fnbmbfapra@io gigbnbab Do ~(Apymdafpnda “37) biggesmgto hiabbo Bgogagh
mnal 1B (gop. 1 o@s I Anmobal 20, ofyg gamgob 2L bgyhime bapladlb 22,
fimigmlgmey gefipembomsde  Pgbimeabpemes  gfeal gdfege (Boma "3 13,
ffmol drgmeEe paddfygeabmee Foba 4 pa gmpebs 25 Bol@afnggengdom,
fmigegdbgmag gieeh abfpfeg Bmdfagem mabigmmos gmabggfiebe 26, gode-
fapratmeen CpT) g@onl dmgem@n, T=b dapgerm bamegbem Fobs BaFomdn oo
Jogem 2B = moaahs Bafngn 3

s padibiginiegbe 29 Bylagmpbpmes pedddygmadaerol’y”) ma Rl
mahi dnfiatedilo abmbadeobn Sogeoe 30, Gedgeeog pamfgdguens gimale Aeigem-
Ao o podpelsgapens oot Bl o et Bafoplo 3 ma 32 (gop. 1T - gonl
BB Sfeqoprali Ledsgamal (babiel) Alalgodgbomae bagogno bfabbol Hee
i naigfdolismgnel ag@mpoehaio pgie dmbabfgpamah padmlpobery s@omb
tenkfige Bafomen, gemeghe gosigfdnk SpamiadfigmdaTo daboefiopbs dfeg Ao
Founhy gfndabgoie Biemdom drdgpdome podmagdighaee gergibdgdan | ma I
gy 4.

giunab  gafagnb pmemgbe Legfdy Fgoedemgda  pbeqbjgmyrgoess oyl
ignfighn fallapmpdolbal L, 1 (goga, 6). gémol BaFograls Foba Ralls, T-1 Aapgedin
dfmgopnall Sp8ggmdoee, Fbdnbigmyngl st Badgm gorsp BmBamdals Ay
bopghob @éml, adalge Ralagmgdol plgedigh Logddgh, spigman M-h geoepyle
woslpfytinl Fgatergdab bobobdgh  Badgdols ma poedgageb  padgfy  acgkgaty
Hdamdobal qpAogiol bediagngd Byamdal gl ofFgmdl MT=ag e Aapgain
-’|-I"H'|'5_l':|ﬂ1.r_'_lll ',jd-‘:ﬁ-."- I:..-..'Ii:gw':ln PN A L{lﬂn,;ll,. E!_:I. Enn_n‘l:lnll q’,sm-p_"\-n-ﬁnﬂ 'Flu1|ﬁm-;}i!.mum
ilBlo 33, dmigeong Radmpdgmes bfably M, Gydmadmenes bablfigen Jndmloah
35 (fap. ghegmafmdiod, beahbal moslgfdmol gypmab sldfagoh  pragegs gmab 36,
Geilprigmag  @abipemos  gebglome  pogmafigde 37 ma B Amdésy Rafome
st (gab@fepabneme  dogngbe spoddgde Lagapen  habBom 03 AA3ma A
bbbl Brgmobthy begdgern bagobdioh 38 833gmdam. apfimol Srddiage Bafoueal
griighe Bgléoempdigeres @depmygridonydapas, Golool aghneeadns, e
ardigde gbdmbymeymgemmes bytignadigbels bagfpdam: Bmamnabe  Mimgogen 40,
iy 41 (Bpfgnaiigdol geapdsfidn) oo Lobob@nb pidnge gegiahdgbn (aeklagla-
Bedln) 43, pfeml pofy Bofogral Bglaglpdammos wegdmegabe @bk, Gghei
prabfhn of bhigs biggeessptne Ssbagra. gémob gmddglbty A8editmmes Agfme
Raggein, dodgeny ghegbpeyogh gemigdmogme gradeb sowaabal meggeio-
b Bmbkbbal Agmae. ef)eooqendiefigdamn | mdinle afilndbmarnes bobfn
rrgighhabon ma malilguens gafy Befopral prabaydmhly, ghoesedigegdh o8
Aprbebhaprmeb dgbogom 44 po Geldadoggmgdon 45 (mgop W) wfimehnh b
fifunde e gatdngeary 46, 47, Agbemqugbaere Agemmgdol babee Lagsgen hifabe
ol grafidel  eebbgmgbogms  geeals  Labobfel  mafdby  Spgday Lt pnls
ofdyfno. mbnpdol Aoilafionpmadeab Wymenades Wyolgrgds Wglidhieges mal Libga-
wabbgobantam: dfyper - goofpdigemam, Gogody bfeagmals Figeeals Iy -

142




GE 1730 A

A ob Gogeeo dogepen, Bapapremap BnFygadety Bmdglags T-bé depgetio
dagen. algme Byl ads phdahpgegmgh gefdgbol bobob@ab, ag el o
ybinm Ladofes  ofonh Jremeyia F-.ﬁ'ﬁ'ng:'ﬂn, baquagy  Argpngmal hf..ﬂ.aﬂg_lm Eadae
-ﬂ!‘ll"u.

Afmal dedfiage hafommel we Bpfebotbdnl mpfsmpdal gogelbygame pe-
waampognghe gk Togfom qbdmbggmgogomos blggnammaio Lok B gdon, pa
haggadingeeom 48 (gop. 120 medlgagn pofibagia Fgedimpde Bgoggammb Agemghgee
dofr badaegdom o aaba@ope gpadighoo. g podenababe Bop. horbddy
hpamribado Bodlafmpenabol malagagem. s@ool afghgol o Fordmgdl oh
gy Bafogrol Hoga bofomde pomssppenmgdoon, ob sfebopeb mefegembenam
bfiabfials dpmdngo poadydtink dnfiobebismmaso goghobal (lefmBomnn batbo. gop,
10} ol @md ofed g dopmosto Lgddmae 51 pagejlodgbmamroes Bogeolity wa Ammpgdey.
wrna ghopmafalmah 33, gl quebalygbgee go bednfio dgendfodiom - dognabaliosh
58, sipholibpure plogpabpde go Amppdoguees Bydigogigdly meblpr eses bt
(eighinab 59, g@mol afghgels ggems malmgepgdgmmes grmel yambom pogghy-
fish Aafargals ?hﬂﬁﬂf‘mh &0 ﬂﬁl,fmﬁﬂnhﬁ"uﬂ fimggs gfmals Eﬁ:lrﬁ.:..a Bafagel A
Vb aage bafoumob aalféng (dofemampn babe qop. 100, Bogvabs 54 Bqmols
Pepgtaiin doprs goatidyplanah 61 ol Tgioe, w@onl pfizhgs pafle pmedeenn s
yitenl g Bafognhy Smddage Gafosmal Aegbargedaty.

adathafyn H“'ﬂ.'un?u'll. mm&wﬁbﬂ-.

h—*ﬁ'mh dppamdadigrebaila Lagfgbe a-:iaﬁaﬂ.n Tb“‘-" Hn?a"l:-ﬂ Babiom 7 nlig, demd
.ﬂ'ﬂnﬁwﬂﬁdﬂn E Tgodgnghs dmabdbals T-1 Bapgsgetio hiﬁaﬁn‘rﬂﬂm"mﬁmﬁ T gt gy
Aom 8 goo pedobol 6 aambBPmdpabopsh 11 3ok guebs gpeighbol Sodlarimgen ) bom
pomaampnanadom, afabomab, gefdgle Aggbgdorens Glmbodo sofom, ofymegds o6
it prpgdrer dppedadigmdado o Sovgeo boldofos o gpobods Babl.

ffghe heegmereads biabbglon 18, fmilgrgdon olymogde Ropmilamgeda-
B =5, famyya Fognhb mdﬁﬂlﬁiﬁ ﬂnﬂaﬁumm 'ﬁmm‘l. pomgpengen mfghoh Lol
u,':l:ll :'lrrgc_l'ﬁ'mrlh 'Hﬂﬂg;lua e B il ﬂl"l-m-nh J.:p;lﬂ:.:l:n Ehhmﬁgﬁn ﬁﬁmﬂag-paﬁ ﬂﬁmaﬂ
Ambrvmbmads prblmgesl 12 pepmmmgdBo 14, fabogobey Smaggh hgtgmddagadb 17
wa Ggmaditeee 16 samahpagh Beps LgdBemdb 15 Sedpmng babfopas el
v gegnhy, odfiphalngh bbbl Jdednlebfomah ppeiadgmdailn <5 Ladner
2 mﬂh ﬂnﬁm;fm o bifdageahoedminl 3 hahmﬁih 'ﬂJ‘“E pomEafagem Twfgpash
wpaenly 4 Agfagol gmmhgh,

Wgndimada ligem Wbdmengds, dmga dfagpdo malaadginmmas qfmghty @
Al paebalbpmEe pfinddnbogdast dagrmgah pobappafigloab gfhmap,

xmEedaEe fggedal Wbapemgdobs e ghgbels lokjadmol aabdmal Hpa-
g sanrgdab aegbpregol afdegn gl pebiel jmmbgh,. 28sbmsh, Giantienl
bagom  bol@glae TodlmoBmds boldedob  dagnals Hppabgeme,  Godgenagg ek
fgmlighly pomasmpnangdl mb@gobyhb o8 dogmob godfmdadmg. 3uggedia dsbyrnl
Aytdquegdoball  Siglsdmgbgmees fgodmab Bagnagamn  Jablemnlgddin  Mbggabob
wpdgiio. ol Begenghel: spiegby®el Babbom  Fgedmgha  peBmyghigbamr  nghghl
Abeigde. Hgodmpda apfigngy pedrygbpdam offgl agnageaTe gefimem gbmdoun
dopfagEna o Eﬂmwm

htiabbob 18 gémgdo agéghalal pagabgbperes Aaflolagrgd  moslgddits,
hingne Jefabmbfomah afighaty aapaligeralol - Bebolopngd moaByfmtyg afin.
Il badppdammdoh  meadgheinl  (agmmopadals (bababiyy Bafigabogbe of  afiol)
adddfiagom, ghogms ogeegdl 3738 pmopngee 3 ps dafieme 35 dhghaale Smigager
hagopzn bfiabba M @ foprols 30 8pfggmdom Jodfe 33, Bobol Bafomghe 31, 32 s
Al Prdloagbe 29, probyytinbe @s Jabeeb ghoee Bogero Sodbage Rafopme aa-

143




GE 1730 A

maagpognmabs Seddamogumadhy 4 po bamempdhy 27 pddage Bafepmob pabfpdog.
fimgah gBogna mgepre 53 Bompgbmemoe gheame gredifiploeh 61, sdedmd Amdfiagn
Baffogeal mdfay Bafoprby papsspgnmpdolial opn 3d9haee Bmdfiomdats Bmeab
o ;\.Hrﬁﬂﬁaah daunp:l.:-\. mmﬂhh 54, 5%, p:lrﬂah 56 Ih:p"rrmn 57 I:SE:I T |.1a|-.|-_-!:.r-:l|‘ih 50,
anion sfoba, FyBmdaighomgds byfgondigde, mafidol dodatier, Mmigmog mafhgmy.
figens  Andlafoggeegiobs 4447 s dgbogol Sg3ggméem  basbpodmnim  dggodnk
walbpob aphfmol oabhgmgborsn babobfnl wddoba,

sl Bafogrols gamaspanmmpialal Snhodagrmfin maalgfiol doghatpmda-
A gpEmol paypbgbol  gmmbol ppevegmgBeb @ ggfeh 60 Ayfgaedao kfsbhal
hoon goa mfmnb a@ghs Fadilmablb loshyamndm gebmbom. hhabhal ygoeestey Ja-
-fofia mpoadpbtioh Sobgmmbmmoam, bLaFgel dppmdadfigndsde glogme opeepbe 51 36
Jatyer 52, magolmgpesmn géopremgopmo 54 pedomal glomma radifpels 61 Sewey-
dopah ma Wgeol Sepgbetio jdopms orgepmesh 53 adel Wpleas Jedolmbfooegdio
mfigbolal mimob phghgs Byodemgds Bgoggamel Bogabagsh ool pepdaese ok
Ao, dmfnbagel hybol Bebgmgom, Gedqeog dubadgeadghb S35 af00bs 52 ok
60 woligogn pofibagin 49 Vgedengbs poggemmeb Agengbgednie bobde Lodoaoe
dunra,  sdslimak, ﬂmﬂmw l\ﬂduﬂ.:-.h a.\,ﬁcw Ralsila Umm‘lu 21, “.HW.&E, lia-
dohaf o magalgmaere Mighgel Wjledmobmodon, bopme badefie Sodfiege e
Foucoly gl shaomfigdoriy Vdaon Boldamso Tohmobame o8 bl e
ok, ol Wgmaper Toloend#hghs “Tasitmbnge”, Goipmeg gbeghgmepegh Sed
Fungn haffopenb peggpala ma hdahbnl ?.'];pﬂh h.ﬂ:ﬁﬁlah Aadagol afddagel Radiom-
i fogn@hhy gdiges mgmgdom 37, 38 ded@age Rafoma afigghl Lafobasgdm e
gl dadlindaprmiio oosdafdnl Inlstfurmqeaiiom, omgolopgagen  ghoges
mypeprnb M ghopms ;gepmoeb 33 padebpmobs e gems  predi@yeboab 6l
fermada B Hgbgerel Selygbfomab.

aadmgmbgdol qedmmas

L. bagfighn sdaffiafn biggnagmoiin bfiabbom, Smdjeres dpogagh agdiomlds-
gt grddgbl, Syjebebpdome goepdl, gpmel geembbipmedsl, doll dspme-
b pabappatil badagfim bfabbgboms ma Fygelb gpdfmdol gerommpdel badgoe
gngnen, Aathngals Lohggiab, peblibjagmabs odae, Med ope apdgfgopnos g hobab
Apatiapedal  hfmbgperdyergo  Befpmdomedom, Mg Agoaegh sdsfiagoh
landgffonh boddfygyBe Bafimgem bagee badgefoe Ba el gegboleb ey
Ao Bosgol, garmepe moadphnl e afgboomafogloshe Ljgeagenn lalagium
bifabbgbam, adalunch, géghobal Jpadepemdal ghdgbgpepgoe  defprdagembs
pobEoagbgmmes  bag@abe  adadhiodel geddglbel  fiames Gafemde  ma Opegagh
fgeshl, Sedgerog fogpbaeroes bagighe sdafafnb Balmb gabd@nh Fabimedera,
bndfvgmals pffriol 3jmby Fhybalel dysmrby spfgmay bopmagpdl Ladghimig
T ghgdom, dmdmmagdbag peslibne Agrebmab oo ggeeame bageme gebfgohgfiol
habner Aglehguepdger badfigotnm baggmafond geemghfpmgdel Bgbsdspbanem-
fha

2, sdatiafn Al-ob Sobpogem peblbssgmpds oflom, el bigoaoseafio Lol
fim heabbydall momogpemo gimas Agbfmegdneros mfe Bafogabiapab, gimiabgm-
makh Agmgligmdgfen mogegdnfigdge oo gAmdabgenb Aolafie  Bodlodoggegd o
afidogo gomespgnergdol Fgladgngdenmdal Gdmby Bomas @a pemy Bafosmabiapab ma
srdatigmmas Jobbeabn Bogopre bdabbem ma gieeel adgbob el Agdebetidom,

144




GE 1730 A

ang. 1

145



GE 1730 A

il &

wl
HHH s
I

146




GE 1730 A

ane.9

147




GE 1730 A

SR W W W L W, P
e R
T AT A, B R e e e

0 4 Y jl--"'-rrd-:#:q 3
Ao i
,_r j el Bl iyl [
i ' P i R e L e
.."...'i.‘:;!::‘l .':fi.th""_‘:‘:fz |-: i-:'i:;':'-l-:i-:i-: I:_!:ﬂ..'_i?ll":'-ll:-ll:i:':r:-:t'tz

e plagtle AR,

148




149




1730

ng- 17

150



1991

[loyrewnr, Dhopa EACeng (,

2 fpas193 o TILUE R

POCYILA FOTTE HOE [RATEHTHON M0 OasC Ty COCR

BUCECTORKIHEIA : :
HAYUHO-HCCARADBATEALCKHA MHCTHTYT L LY Sauils r.Towmen
rOCY AAPCTEEHHOW NMATENTHOMA 3ECTIEFTHALI : %
BIHHTTIS lpsA.leperomn 126 n.% KB 067
LA e Jatper momcn . madlh N nign | .
Tausgua 20-80-13 -r:: B T s 2133 Aymmanan G.E.

Ha Bg g1
B SimETe PEBDEN COWLETRCE HE SOMER GHiE0E LR FEy

FEIMEHHE "I||
AT EE TIROE SECTHEFTH Ak -

[FL] 20 paeeas BE ‘i'-'.'iUH'Eljr.r {UHE:MJ f jl

[FF] Raré magTpRassEs saEREE . '.|"" _I | :
I J

[3N] Dgmsss 4ary Pp=speTETE 23 ik 31 T

(EE) Nepspusspiensn puosce Ba T

(8E) Parsprpaamssses sissus soupss FCT

[31) Hemsp Fpeogararesl jdascs {30} Rana mpmspatara [3)] Eau crpas rpsspuresa
s L I
P 7. I,
3 3. 1,
(im0 dwsmaraanfu ] rrs) dareplul-sasssnansin]

(1) awveptu)  Aynjunnian d.H.

[CJrra) nermerscfansarainie) [ cre) mseepiu)-susseraasis]-sanasrobssnaress|a}

|5:IIll"|- FIeC 29704

N ‘II
154} Hatpaums sacbperasan |:||'.ILII.IH; NousHEA . H}t{} }ﬂ &

o1 EaW]

151




B peiysainis Aaiesiesl JifAapioie yoTesddiied JO0TRETERENE saRiaduesrofue | spoliperawenied )
FpalfopaErin D feHTocnoooiNoCie B pamesd Begdte 0o geesolem] samscele=] netedt © BogEyacl

wnabeatesnn|ed), Peesagauuol we amevelax] i_-

Paccuurper Masepnan: afEkd,otnell o0padoTEN MeTARROD JHBAG-
ungu BHRKI'MG IpenaTents yCTUHOBHA COCTERTCTEHE 3ARRACHHOID
HaoOpe TeHNN HPATGPHAE OXPaHOCNUCCCHOCTH , NPIAYCMOTE HHEM
lonozetneM o0 OTHPHTHAX ,n300peTeHNAX W paunpenncmomMax 1973 r.

W peEAR DHAOTE BATeNY C Opu Yy ROd Hznﬁpe:ﬁlmn,npulmemtm He n@-—-

Cornacho m.3 Nocranosnenns Bepxomsoro Copera CCCP o0 moedemwd
B Apilcrsve Sa.ona CCCP 00 maodperennsx B CCCP™ no XOBATHACTEY
ABTOPA COBMECTHO C JAABNTENeM uoMeT (uTh BHIaH NATEHT HO HUA
uam_ua HHOID IPEEASHHHA MAM DPRAHYECHUTC MMUA (NpH MX COPRLCHN)
Hu‘l‘bptﬂ ﬁj'.i'lL,T JHG3EAHO B XORATUMCTEC NpH YyCOAOBHW YNMATH NOQTN:E
34 HWAAYY NATEHTA NGO HAE WuR lOcyRapcrEcMNOTO JOHAA HWaoOpere-

e —

Heg CUCP,

liph noRave XONATERCTEE CAeRyeT PYROBUNCTBOBATECA §TBoERCHHHM
T'ogna TenTo GCCP nopAanou oOMeHE aBTOPCKOTO CEMRET¢ALCTEA NA
MAToNT JECNePTHI0N B KAYSCTIEE NPOTOTHNA (DHHATO TaXHHUWSOKOS
pesdchde m0 naTenty BoanroOpRTauMs 2223543 K. = EH,.:"UH 198491,
KOTOD0S 10 HEGHND JHCHCPINEN COACDENT fusd0ak: :IHE y WHCAC CXOAHRX
APHAHUEOE W Oonee GAMPKO N0 HA3n&Yeuwd.llpeaiogcHHe yerpolcIBo
A0 cymeCcTBY NpoRcTabifet cOOOQ ONOPY EaucliMf, MOaTOoMY SKGNS PHIA
CcYETae? wedecOO0PaTAHK MIMENNTE HupEaHMe wu "Uuopa kavcwun®

B cayyac cOMEcHA ¢ OTKOPPeKTHpODAHAOS SHCHEPTHION jopuynod
HEOGXUANMO OTKOPPEKTNPOBATL COUYBETCTRYDONL OOpa3oN OuNCAHE
Te noaysenws or Bac OTHOPPEKINPUBAHHOIO CHECRNNA MATE PHARN

JHHBEN HE MOP,T OHTE Nepefady iu POIUCTPALMD W RYGNNKG 16D
MA00peTelil .

T Elwreart B, G2 - JO0H00

152




L1

Posng Fewr S0
Tl A PCTRFHEGH OaTEsTIOl FeblenTin . ool
BEECCEEHEIR HAYYHO-HCCNEROBATENRCKHA HHCTHTYT
MOCYAPCTEEH HOM MATEHTHOR 3CTTEFTHYS

BHHHETTIS
Tia .
L] LT
s We_ CIpn e R a1 EI ﬂl'ga rm-ﬁhmum!q 1
nps A lsparaan, 125, 0.4, 6m. 47,
™ 430881 /27/034688 L Yyt ILH,
'__.'."-_-..- . S b 2 .-;|f 3

Yoampsiuit  Sota Huwoamsmsy |

faptpaTanis ne aamexs ¥ AGIDGSL/Z7 saparweTpapenao
# ocynspeTesupoM psscTP~ N =Wy NpHoBesH ¥ I70GI73 .

B cooTosTeToME ¢ 0.7 [locTamonasuma Bepromsors Cem-ta
Pocerbexoll @epoparper ™ 0 spegsqum 3 goRoteus [atsuriore Jawoma Pocowd-
exolt Qapspuunn"Eu MoxsTe 3 A0S0~ BpeMA D6 MOT-WsHEA Z0-E~THeTe CpONA
C AATH Nofayd 3afaxk Hamparrth 8 Oree~a PocymapoTm~MHwx pescTpon Pocna-
venra / L0621, Mecwsa,MamuR Yspracernd nep.,2/6 / xopatafeTso o npaxpa-
deHKN meRCTENA 4 ANTOPCHOrO CHMASTAALCTEA HE T-PPHTORHN PD ¢ amHonp=Msunof
supavsf naTeHTA PY Ha ecTamndMeR CpoM N © ogMoBRpsMsHHOR YNRATAR CAATEAT-
eTyvogs~f nomAaHHE .

(punox=tu~ : ofpassy yOoMAMYTero xopatafdcrsa Ha I n.

2.7
,_.;-::
das.otn oy DM Mapron
| i I 01 31.10.91 Srl101
40T I0.08.83

n-\.‘i'ﬁ'
i

Qﬂ it e L fONF- SPo0T

153



o 1.'_:' viT
Posaa Mo 07 H3.m
MCYRAFCTEENHOE IATEITHOE BEAOMCTRO OO0 F

BCECONIZHBIH HAYYHO-HOCNENOBATENLCKHA HHCTHTYT
TOCYAAPCTBEHHOMN MATENTHON JKCIEFTHIL (BHHHITIS)

Ha ms 0/ o 20.04.02 vy 380019, Tomnwen,
{21] Hom Ba +i9m9blfﬁ‘?ﬂﬂ:}1{i?ﬂ np.A.epetean 1235,m08.4,50.628
' M. Xyupmenny
' gfih T
YEBENOMNEHHE M
o YRRNCTROPER T XOANTARCT
© BIALIE TIETEIT

(EE) M wannw wa  ASI0ULL AT SOEA0EE

[EE) Asta socrymsewsn pamssE ad.04 .91

[CJerap ewrasmocdananraasing EJ 0180 havaptul -snamwnnin (o) -sivanveabunnstnnnin)
N }1 [.H . Xnpmesas
0OI O0 Ol 31.80.51 271101
b 20,064,592 n
g ] i L LY .||P
) i I .
§ \.. [;.,L.'g"'-"!}lﬁ r ; |J"I. P

.\\," r |i|

PaccroTpes nOCTYNEASES NE ASHHGE BEEROS XoiATeloTed © BEAEE DRATEHTE BHECTA - &

BATSPCEGTS CEAARTENLTTEN, DJECRARTREE COMAN BOIRGTHWN FAGRLETROPETE O70 N BEARTE NATEHT & FopHyLol

wacpatessl, Dpwbassewod B PEESHNN 0T L1091 |, mesawwonylun) & noustudcras swylas).

o r)
) 4
Tanoayount orasion & g B.M. Mapron
2

154




K sansme B 4930951727

Unopa kavexus "idora®™

Haolperesne 0THOCKTCR K MEBIMHOCTPOEHHD ® MoxeT OuTh
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TEXAOAOPHYACKAX BOoaMU=HOCTeR .
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m fEr. O - ceuenMe 0 Lewo
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uT3 Miecne - MERRT RACUHUNADAAISILHNE FTRNEEHHE HITeNNA.
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bmdgob3o oom, dmdgdbo,
goob domadm, ds3gdo,

bmd dmoBiBs Jhommbs,
80’1%’806@0 bObb@Ob @03860

aongo, bmd 38886‘)@ aoc’n(i})mo,
0dgoo @gmobs bgdobo,
@30@)&)0060’: (N vado&)m,

860688@0 "adB@OBO&OL}O

Joamsdos om beggaro,
bogm(zogo o dggbos,
J399°6> oo bmd shob,
dodoo badgoang gbooo.

bm%agao oyl ob aogoqvm,
godobl bmd aob@gb, Bgbos
30@(470160@ {3860 éjmosoqvbo(o,
bob@o O)“a \)60%8600.

bo(36cd o0l dodob dmdgdbo,
886050 8080[)8“2]@0,

agﬁba&)o, go@bbo@ogo,
60(4)@06(80 60@060{06"3@0.

080')0(4’)?)00 0@60@0,
dnbmdo, dodo asmbodko,
J3> Bows, jobo Imbomo,
> badobyggamo hogoko.

393ho o syans >ho330b,
o >»ddggobs mabo,

Roms ogm > obmdo,
sopg0baobe dmbobo.

%88@[) (4')0’)8 S‘OQ)D(SO b%’BUQ’OQD,

@b 93bgdes gggmoms,
bmcgaq’ao 68&)60 ‘86me,

dO&)O’JOB (4)("')8 oM QO@OO’)O.

obag BoQobbgo b@&)ﬁogo,
bobnga&a@o 8‘3«)6@0[)0,
bg@o F)o(cjm ©o nc'}og) oM,
Bc@)abo voqm m&@obo.
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ObUB Smboggb d&om)omo,
gmo odbdobo 3mbobs,

396 3> @osmdm bghfyzoms,
dogoho gom Jgomgodobs.

030bm ob 3Jmboos, do gJbo?
bdgBo Posamdm bggoboms,
o(3mE> b3 Jmbrogdmes,
39®0 doowas g39booms.

obog 039d>. ogmge.

dmbrmbo bmd aoogboos.
dbgombobogo Joanfmmo,
0d ogboz a2dmgibocs.

bobrgdob ol gowy30h oo,
dgmbgo Imbgms Jomobo,
4m0sbos, 0ggoids,

dzanadgamo bbmanol bobmobs.

Joamds domam: ob ob godb,
@8@30 80(40 od B&dBU@Q’Ob"'

3063 ©opgedmgms bogmibang,

%880 @\) %8860 8{3016@0[)\)

0)‘36@ @);j@&obeoqm gjm%ogbo&,

d“aQOOBO 60(4) 8(‘)@6800}0,

04392300> ©m3 goboamy,
BQQO&) 8(‘08606@08 \)800)\).

1339>3000b> foomoo,
ob a0a3ohgbs a3gbooms,

h30b dgaB30dmyms bogmibery,

2330930 aobo vdoms.

d@@oogm @d&)qwo &ODL)O,

0)00')3('0[) boao&m@ob 8[)608[.)00,
by o®gae. Imgarg Logmbang

dOGO’)a(‘QQE)BOL)OO)SOl) %’8[)00.

bogm@bang dmyamg ob sbob,

@O@OO v@mobmc@a@o,
b 13302300> dmagarob,

o 606@0 @dao@o 8(30168@0.
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@)da)oq’oo %860 oga&abo,
dob ool dogogogh bggmmds,

g9R0%bo 3gdo ds Fgafigze
86 O&)Ol.) 0938860 ba@m@)o

Fgb bmd abhdbgmmo ombymby,
dg ©330dbnbg bozmibarg,
doamgbo 3ok, 3036gdo,

Fgbo gbhopmmo Jmabeg.

dmobang dg ob 3Fobhogds,
0dbgds aobog IBmdgaro,
©odob{fgg0bg 543960,
bogm@banob dobobmdgano.

o dgb podmdgd, mdb bl
8(\068@0[) @dbo@o 808002)0,

{385 "&58@‘)886‘)[) 80}60@061),
1930 ‘Bmogmgoagm&o.

85806 ghorbs gobmg dobmdsb,

@88(80 80386 (soly| 8000(300,
?)80@0 [soly| 060(8)0(4)@860,
dv(jdva F)ov(j@a 83}0{300.

o dbgdo gmamo gogodm,
A9g-0bgTo JobEmeo dogombs,
obaoo 6&388@8&000 QQ&@O&)Q&,
IBgbbog Igmbogl I@obgombs.

8(’*)(40%\) Q)O 0800') 6\)0’)08@\),

©goffmo dmgganob gobs,
(886 ba@cgo 0(47(')[) 0808(4'),

L)OQOBO F)SOBO E)OQobo

dob Fg5dogy LobeBo, dorol dodsb,
bBobho obdmes bogzoamo,

b obfgmos 543960,
dbbnbggmo bgmom dmgmomo.

Sbmyamgdl bmd smbmggdobgb,
dggdb dmdyogoom badbdmmbo,
m;?oboao oym Bo@oﬂo,

3o@)obgdb gogoom do@bmbo.



Mi3bmbgdb ghggem bobgds,
3530m 3a3omo babgamo,
33bmbgdb 3530l Lobgamo,

Od’) @\)080%’8@8@ 8(8(‘068@0
60(4)82)\) @a@bb ‘388\)(4)@\),

©ogEs 3L g3mgdms,
353> bnd dumbobl oBmaE}qm,

353> dggam Bmadobl yzgdmeo.

@obbb(‘o'@@o.

wdoobo, 2000 §.
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Bogmmmd byygodgamo, dmGgmdo. @osbemmgdom 1915 6.
Huxomnait Buccapmonosud Xyuumsumy, I. bop>xomu, npumepno 1915 .

Nikoloz Khutsishvili, Borjomi, about 1915

Bo@omoas byz0dgamo. 1930-0060 Bemgdals @ababyobo
Haranba fxoBneBHa Xyunuuisunmu, Hauanol930-x rogos

Natalia Khutsishvili, early 1930s



dmosl 3085 — Bagmemd beys0dgoma sgBHm3mabmsb, 1910 b.
Oren MloTa, aBuatop Hukomnait Buccapnonosyy Xyuumsunm y asponnasa, 1910 .

Shota’s father Nikoloz Khutsishvili in front of his aeroplane, 1910

Bogm (Bogmemmd) beyzndznmao (3o (3bbowsb dgmmg) badsMmggmmb doMazgem
3564060033969 qdmsb gfmem. asbmmagdoo 1912.

Huxo (Hukonait) Xymmsumy (BTOpoit clieBa) B TPYIIIIe IIEPBBIX MAaIIMHOCTpouTenei [pysum.
ITpumepno 1912 1.

Nikoloz Khutsishvili (second from left) in a group of first Mechanical Engineers of Georgia. About 1912.



dmos dgamdmgdmsb ghmem, Mm3mgdags
8oomglb dmbgmgal basgosiom 0bb@od@do
1944 6. 3o (3bbowsb dotg3bog:

M036 ©33mnsbady, Imms byy30d30emo,
b3 Rbgndg

IlloTa B™MecTe ¢ pr3b}IMI/I, HOCTYHI/IBIHI/[MI/I

B MOCKOBCKUI1 aBMaIlIOHHBIN MUHCTUTYT,
1944 r. Cnepa Hanpaso: Orap [JaBmmanuase,
ITora Xyuumsunn, 3ypabd Uxenpse.

Shota with the friends admitted to the
Moscow Aviation Institute, 1944. Left to right:
Otar Davlianidze, Shota Khutsishvili, Zurab

Chkheidze.

gm@™Mdg: mdoemabols 34 badygsenm bgm-

mob dgbmggmobgmos xango,
1941 6. Jmoms bob 8063@3603.

Ha ¢oTrorpadum rpymnma eBATHKIaCHUKOB
Téunucckoit cperneit mkonst Ne34, 1941 1.
Hlora cuput cripaBa.

On the picture: a group of Tbilisi school #34
graduates, 1941. Shota is seated to the right side




dmms byzndzomon 3gmmy: bmggom bey3ndzamo

MloTa Xynumsuan Cynpyra: Codust XyLyuuBuan
Shota Khutsishvili Wife: Sophia Khutsishvili
(1924-2012) (1924-2012)

b (30930m930L mgobo, 1996 6.

oM (36600056 oMk 3603: dmms, dgnmo gomMgn, dzomandzomo 30d@mGns-bmgom ©s
3990y bogom

Cembsa Xyunmsumin, 1996 r.

Crnesa Hanpaso: Illota, ceia Teopruii, BHyuka Buxropusa-Codusa u cynpyra Codus

The Khutsishvilis, 1996
Left to right: Shota, son George, granddaughter Victoria-Sophia and wife Sophia
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book is dedicated to the life and works of a renowned
rgian inventor SHOTA KHUTSISHVILL whose main invention
still awaits its proper assessment and recognition
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