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Ha ALI cepraqifi uy poSory Mol o nutoro Chercca llApa Mlrrco,ra ff 0 B Hqa

<<Bn,run KoucrpyKrlii ni4niarroro lrpuclpolo rcpMernrtIIol-o uouobloqlroro

Hacoca 3 rroporltur{clr{M r}aJroM rra iioropo6o.Iuii [poqec ra xapan'replrclllmlr>>,

11peAc,r'aBJrer-ry na:go6y'r"rrr Hayr(ol]olo c'ryueHtl l(aHlluAara'rexuiqsr{x Haylt

:i cneqialluocri 05.05.17 * <filpannivili MauTHIII{ ra li4ponHeBMoalperarl4)

1. Arcrya.nrrric'rt ren{u, i'i :u'flsor( 3 rrayKot}rrMr{ npolpaMaMr{, rL'IaHaMrr'

TCMAMI{.

[{apa:i eroloriqrrunr rrpoSreMaM npu4ilncrbcl l]eJII4Ka yBara. L{e B rrepuy

qepry crocyerrcrr 3arrpoBa/llKerrru B rroreFllliiilro ueSe:ue.{ni TexlloJlorivni npoqecu

HacocHoro oSlaTluarrHri ui/.{nuti(enoi rra/Iifiuocri ra erreproe$eKll4ilrlocri. R Flatrr qac

HaKo[r4rreHo relnr<nri AocniA rrlo/{o rlpoel{'fyt]agllt 't.a excu.riya'r'aqii

uafinourspenirur.x noFrorpyr{Tl{llFlr{x cxeM H?lcoeiB, ulo l,ticrs'rr, Ki}IqeBi yrqilr,treuul.

^' Oguax, raKnM r(oucrpyr(qirn nparalrauui neAo:rirn: n 6yll tII(oMy pa:i BoHH

norpe6yrcrr, 3MarlyBaFrrrlt, srzcor<oi r<nanitpiraqii odcnyronyr,atrtfi' uavepnnafi

pecypc elelaenrin yqilruer{Hrr. Bce qe c[pLIrIHHIoe BHcoIty nap'r'iclt' ]KI4TTeBoro

rrHKJry Hacoca, a [oAaJr]rrJrc Bl[oor(o]raJleHlrt Kol{clpynrlii xiuqeuux yqilnueur e

cKna/lIIr{M :l aBl(aHFI{M.

Alr,repuarr{uFrr4M r;arpiaurou raI(I4M I(oHclpyKllitrta e lepueruvni HaoocH.

Boug :agnuqaff He uicqrr r<iuqenzx yrqi:tr,nenr. I-Ie Jlo3lloJItIc triAnuu{n'ru ix

Ha,rlilinicrb, :lFrr.t3r4'rv rJLrrpuL'r4 rlpo'rllonr nepio/-I) ix eKcllJlya'rat1ii, a nallroriclitniule

sa6e:trequrfi nucor<i erololi'lr-ri rropMl{ ]rp14 rcpcrKa.lyttaurti l:trciTllnnux a6o

HeSesne.rrrux peqor;r.ir.i. llanilorrrl4pelrirtral,cl Kollo'rtpyi(qilnaa c rlacocHi atperarn :
valriruoro uyd'rolo alo : r'i:ri,:loBalllrM eJlei('fpr4t{IlaM luri4lyltoM. O4llax, i ui

Koi,rorpyi(qii iraalorr, ,4exri cnoi nagu, oco6luno By3nI4 crtpufrust'frrt ooboBoi cuttu, a

raKox niAsuu{eHi elercrpol,ralui'uri Brparl{ B eJleKrpo4nutyni a6o uaruirnift nayQ'ri.

llo.4aluue uupinieuu;r :la3rrar{euux ttpodlett Mo)KJII4Be Irl.llt{xoM po:po6r<u

HoBI4x nor{cTpyr(Tr4Brrux cxeM |epMeTHrrI-II4x I{acociII4X atperariu 3 rlopo}KI{r{QlHMI4

Barra1v.:r.) rr<i oAHo.racHo Mox{yrr, cnyrynarra ni,uniAuuMr{ rIpHcrpotIMI{ Ta eJIeMeIlraMr4

onopFrrrx nysnin. Peani:aqin rar(ux cxeM Moxrusa 3 B!{I{oIIa}IrirIM I-IayKoBl4x

AocliANesr []oAo ocodrnzBocreit po6o.roro rpoqecy fepMerl4r{Hux uacocin 3

11opoxrrruort4M BaJroM. V4ocxorraJIcIIIIr 3a3I'IarteIt14x rorrcrpyrqii fepMe'rp{LIIII4x

gacoci3 rra ocrroni pe:yirr,ra'i'in flporJe/(cIIIirt /-iol{a1'Kol]nx llilyl(olltlx l1tlc:ti4rxettl :
Meroro ni.r{nulqenux ix lrzr/lilinocri 'I'a cireproe(tex'r'larttoori e aI(TyaJIbIioIo

npo6,reuoto.



Axryarr,uicrr, reuu ,4rrceprauifinoro /-{ocliAxel{I{lt He ni4lnrae cyuniny i y

4ocra'lniil rrlipi o5r-pyn'r'onarra /-(llccp'ralI'roM y poSori ra anl'ope$epari.

/[ucepraqiiirla po6o'ra Br{r(olrar{a :l'i4rro rJIaIIy l]ayl(oBo-.qocli.l-1ltux po6ir ra{te4pu

flpuKnaAr]oi ri4poaepoMexarrixu Cyrrcbl(oro /(epx(aBltoro yuirepcnrery niAnoniAuo

Ao HayKono-rexni.luoi rrporpaMrr MinicrepcrBa ocBiru i HayKr{ Vxpair-ira. Orpeui

rroJroxeHHr Ar4ceprarliiaHoi poSorn po:lpo6rurlrvetr lrprl nHI(oHaIlHi uayrono-

Aocrri/tHoi poSoru <Aoclrilt>xenrir poSo.rnx ttpoqccin uacocir i rrpuno2liu> (J\b i]P
0114U000069). (Dicu.{lrnu er(crepaMer{'r ilpoBeAerro Ha xaSe4pi <OcuoB

rrpoeKTyBaHHrr ra pi4rzrrur4x Maruuu> Bpoqralrcbl(oro yniuepcurery IrayKu i rexsiru
(flonriqa), uto ceiAqurr, npo :aqixasreHicrr pe3ynbrarauvr AocliIxeI{HtI HayKoellis

3 3aKop/loHy.

2, docronipnicu, r'a clyuiur odrpyrrroBarrocli uaynolrilx rro,ror{cllb,

Br.rcnonr(in i pcmorucnlaqifi
I{ayroai uoJro)KeFrnrr, B}.rorrornu Ta perouenTlaqii, nt<i uarlra4eui y

Ar4oep'raqifiuiir poSo'ri Mo:iou*roro O.M., c loriuuo oStpyr-rroBaIII4MI4 i 5a:ylouc.u
-a'\ ua rlnSor{oMy nirepa'r'yprroMy olrnTli 3a leMOIo ltocJIU-l}KeI{}Il, nllropucraririi y

AocliAx<enui SyuTlarrerrraJrrrr-u4x ,uoJrox(efll MexaHiKH pi,4nu i ra:in ra 'reopii

ryp6orrauun, :aorocynailn"i cyqacHoro Me'ro/ly tIHcJIoIroro lIocriANeHHl
rypSouaurrau (ANSYS CFX), .qe'r'aJrbuoMy auanisi orpravanux pe3yJlbrarin ra Ha ix
nopieuluuro 3 pe3yJrrr'fii'r'ilMr4 Br.rcnoBr(iu iuruux uayronqin, ttplrcxiurrlBoMy

Sopnryr:auni nacnonrcin. Orpuuairi auzuti'r'lt.{t'ii pesy:rr,ra'D4 ra pe3ynbraru r{I4cJroBoro

MoAenroBarrrrr nopinnxr.ro 3 pe3yJrr,TaraMr4 Si:u.ltIoro eKcrlepHMen'r'y, i3ollu e

cnincrasur4v.z^. Pe:ylr,raru ilpone/{errr4x Aocli/\xteltt artpo6onani IIa qLIcJIeI{Ht{x

nouSepern{inx i nna>rarorbcr Aocronipnunan ra I-IayI{oBo o6r'pyu'roBal-Il4Mr{.

3. HoBnsrra rrayKorlr{x rroJroitrclrL, pc3yJlr,'r'a'r'iit'r'a pcKoMcrrAartiii
y 4uceplarqii 3arrpotrorronarri 'fa odrpyrrlor:arri luJrrrxr4 y/],ocl(orlaJIeIIIIl

KoFrcrpynqii replrerr.rqlroro uorro6:roqnofo Hacoca 3 uopoxrll4o'luM BaJIoM Ha ocuosi

pe3ynbrarin nayronux AocliAxer-rL Bnnr4By oco6runocrefi roscrpyxqii ui,qsiAnoro

rrpr4crporo Ha reqiro ra eueprel.r.lui [pouecr4 B upo'rovnifi .{acrnHi I]acoca i
eJreMe r{Tax eJler(Tpol(Bl4lyHa.

ocsonuuMr{ rroB [IMI4 IIayI{o BI{Mn p e3ytti,'r'aratr,rn c :

. nneprrre Br{3uarreHo nrrJr}rB r{oMrrJreKcy $ar<'ropiu HaBaH'rilKeFU{q poropa

(naru, ri4po4unaN,ri.rnux "ra uanriruux culr) Ha po5our.Iff ilpoqec tii4ruannnrin
KoB3ar{Hrr ra 3BoporHifr :B'rsor{ eJreMeuris xoncrpyr<qiT uiAtnatruut<in KclBsatrHtr Ha

riTlpo4nrranai.lr{i 'ta uat'r.ri'r'ni cx:rzr7-1oni po6ouolo upor{eoy etlel('rpolgir{r'yl{a

repMeTI4 rIHo I'O rrAOHO6lO.{ FrOl'O llaOOCa 3 IIOpO)KIMC'f I4M IIaJIOM'



o Btreprue Br{3r-raqeFro Aiana:on BeJrHr{r{H Aianrerpir: ocbol]ofo iliABillHoro

rrpgcrporo (Oml) 3 ror{rs4 3opy uiuiua:truux riTlpaBri'{tlux B'fpar u Ollil wacoca (n,

B Aialacogi 60...70) \a eJreKrpuqHux B'rpa'r Il poropHllx maruironpoBoAax

eneKTpoABI4ryIIa 3 a yMORr{ IropoxHucrof o Il any ;

r Brreprne 7qocrri71>xeno uuJtl{11 OIIII s o6ep'rouliMl{ cl'iuxalru 'I'a

4raSy:opoM lepe/l tlxo/(oM u PIt Ha. c'rpyl('l'ypy llo'toKy rla lrxoAi e PIt'ra III{3I-IaqeHo

rrapaMerpu po3rioAirreuss ruBrrl{Kocrell :a pi:nrax Ko}IorpyKTI4BFII4x oco6lt'trocrefr

offi;
o Bnepil]e BeTar{ouJrelro'ra ouucal{o Ma'r'eMarurrHo ll3aeMo3aleNuicrl n'tix

BeJrHr{Hr-rolo 4iawre'rpa OIIil'i'a Kpy'r'I{3riox> satriprroi xapaK'repvorkrr<Y Hacoca;

. nroprue Br{3r,raqeno n[JrrlB odepranl.u crinor Olln e pi:norc tunu4r<icrto

ua nporiraH1tr xaniraqiiiHux npoqeoiB B OlIn i PK ra Bc'I'alrollJrelro, rqo uepuri

nporBr{ Kaeirauii cnocrepir'?rorLcrr n PI{, a 3Me}Iuleuut Aiaverpy Ollil rpil3BoAl4rr,

.uo 3MiHr4 uicr{x sutrrrKrrerrrur xanil'ar1ii i rrarriplMl(y iT po:rionclolt>xerlltrt;

. uueplue 3a pe3yJlb'ra'I'aMt{ J-toc:ri/l>r<cl{I'Irt c'rpyl('lypn re'{ii Ha Buxo.4i s

{. 4n$y:opa OIIII ui4qer-rrpoBolo tluto:.u :l uopo)KI'IIlc'uI4M IlaJIoM yror{HeHo

p e r(oM erlAar-u l r-rloA o up o e r(TyB aIrI tlt nxiAu o i .uao' rtrrlr4 t rouare fi PIt ;

o y'r.oqFror-ro peromeil4afiii Uo/lo [poeKTyI]auntr repMerurrlloro

\aoHo6ro.rrroro niTlqeu'rpoBolo r{acooa 3 ilopoxIIHo'rI{M IlaJloM, IUo Bneprue

BpaxoByro'rb ocFrouni it3acMo3arexnocri reoue'rpi{i{Hl4x ilapaMerpin e:relaeurin froro

nporot{Hoi ra erterrpravuoi qaerkrHr4.

4. IIpanTHqHa sHa.lnN{icTr, oTpllMaIIHx y po6o'ri peryLrura'rin

Ilparr.1auua. :trraqrcMicrr, pe:yJlrrliil'fiu, IIIO o'rpltMaui u /Iucep'rallinnifi po6ori,

rroJl'fae Il HaO'fylIHOMy:

. yTorfirerro pexorulenTlarlii I]]oAo ilpoeK'iyl]aLIEIII fepMeTl4r{I-Ioro

N,roiloSro.{Hofo uilqeurpoBo|o Hacoca 3 [opo]KIIHO',tl{M BaJIOM 3 BpaXyBarIHtIM

ocr-roBr{Hx B3aeMo3rurex<uoclcfr fcoMc'rpI4r{I'u4x uapanre'rpin e,rteNretr'fie froro

nporor-ruoi ra e:rexrpu.lnoi .uaa'n4rlr4 i lilpan:ril{I'Irx Ta elleK'tponalrtirttnx llrpa'1';

I Br43rraqeFro BltJrr{tj ocrroBrrr4x reoMerpl{qlll4x uapanaerpin Oliii Ha

xapaKTeprr.e'rr4L<r4 rraeoca, u{o Ao3rJon,I€ llpofHo3yBaTr4 KpyrI43I-Iy uo|o uanipnoi

xap ar(rep r4e'tkrKtr rpLI rpo errynauui ;

o cdtopMyirboBauo peKoMeslauii uloAo I(oHorpyltrl4BHl4x I'eoMerprIrIHI4x

oco5:runoc'reil uuy'r'pirunix lloBepxoFlr' Olllf rrpn ix lrpoel('ryllar'tui;

. po3po6:reuo uori Korro'lpyKl'uBl-ti cxeMri lepMe'fnr{snx niAqeHTpoBHX

\aoHo6ro.rFirrx Haaocin ra o'r'prrMauo 2 uurevrw Vr<parntl Ha KoplrcHy Mo/lcJrb;



{.

o aSopMynboBar{o per(oMenl{auii rqoAo BpaxyBaHHrr noHcrpyKTr{BHr4x

o6ueNetrh nporor{r'Ioi 'lac'Lnun (rl roMy 'luc;ti O|III) npl4 III{3I-la'leHni Beilq4rrr4Hvr

xani'rauiraHoro :tauaey rraoocar,

o ocuoeui pe:yJrr,'r.tx-rn llocnirNenwx 6yttu ruponaTlxeui B naBr{aJrr,rrvil

ilpoqec Cyucr,roro Aepx(ailrrofo yrrinepcurel'y 'ra upr4 upoerrynaHui i uo2lepui:ariii
uacocin, rqo wrpo6rrxc TOII <Cyuct,r<ni.t uatunsoSy,{irinrzfi :laBoi1)), uc)
n i4rn epA>i< e ri o n i grr or i4r rurr,ril ar{'raM rr .

5. floBrrola ouyO;rircoua H ux ocnorlH r{x pe3yJr b'r'alin 4oc.n iA)r(cu rrrr

Aupodaqiio ocriourrr4x pe3yrr,rarin /lr4oeprarlifrrloi poSoru lrpoBeAeHo Aocrrrb
IxHpoKo i nonuo :a yvac'ri Ar{cepraHra y pn4i riayr(oBo-'rexHi.rr-u4x xolr$eperiqifr, y

roMy .IncJri nri>xuapoT{I-Iux. Marepiala Arioepraqii onyS:rixonani n 20 HayKoBHX

nparlrx, cepeA rr<lrx 4 r-rayroirrax cralli y t{ axonnx Br4/Iatriinx Vxpairru, 2 uayxoni

crarri y 3al(op/IoHr.Il{x rrayKor3r4x Br{Aarrrux (y 'rovry qacri 2 crat-ri y Br4Aarrurrx, ulo
BXoAtrb Ao I{ayKoMelpuvttoi Sazu Scopus), orprMarro 2 rrarer{Tr{ Vr<pairlu Ha

Kopt{cuy MoAeJIb, a raKo}n orrySrrixonalro 12 r* IonoBiAert na r{ayKouo-rexsiqsnx
rorlt|lepertqilx. IIaBclIcIInli y uy6:ritcatlilx mtlcpial rroBrroro uiporo ni4odpaxac
oct-tost-ti o'lpniualti pe3yJrr,'r'a'il4 Ta b6r'pyrn'oByc rrayKorii uorrox(eHrrr /lucepraqirzuoi
po6orn.

6. Clpyn'rypa i smicr'/ruceplauifruoi po6oru

/lucep'r'aliiralra poSora Molrorurroro O.M. rrpeAc'raurrrrc co5orc 3aBepmcuy

HayKoBy rrpaqrc i <;rla4ae'r'bcr ic ncryuy, 5 po:4itrin, ruciroarin, ctrucrry

BrrKopl4craHl4x 4lKepen i 8 louarxin. llonnwvt odclr /luceprarlirlnoi po6oru cKnaAae

227 cropiuott, : rlKr4x 175 cropiuox ocHouFroro reKcry. /{ucepraqifiua po6ora
naicrnrr, l32pucynxv,24 3 rKrix-y /(o/larr<ax; 14'ra6rlzn\b,4 3 rrr(ux-y llo/{arxax; B

Ao,{a'rxirr ua 2l c'r'opinqi, 6iCliotpatiriro ::i 1 88 7qx<cpcrr rrn 22 a'xlpitiKa,\.

Y nc'r'yrri, :r'i4tIo /\o .nl{Mor ot].ropnlrrerur{l l{riocp'r'aqiiirroi po6ora ra nlany ii
BI{I(oHanH{, o6rpyuroraHo arryarr,iricrr na6opy reMH Aoc;riAxeus;r,
coopiraynr'oBaFlo Me'fy ra 3aBAar{rrrr AocJriTlxeur,, ri.r3i{ar{eHo iT o6'er<'r i npeAMer

4ocli4Neus, ouucaHo ocr-r<llini Me'roAr4 ;1ocri4xeur, rpeAcraBJrerro Hayr(oBy

HoBrl3 Lry ra rrp ai{rr4vuy rliluri c'r'l orpuMar{nx p e:yll'ra'r i n.
y lteprloMy po:l21iLri ilpoileAello iu( opnaaqifruo-asarril'n.{Hr{fr ornrrA

nirepa'rypFrax l{}Keperr 3 a'reMoro lluoeprarlifi soi po6 o'rrz.

BHsHaqeHo IrepeAyMoBIr ra rrpr-ur4Hr c'rBoper-rHrr i posnia'ri<y r<oucrpyrqifr
fepMe'u{r{Hl4x I-Iacocin, 71e'r'aJibHo rrpoauzuri3onaHo ix ocuonui xoHc'rpyx'r'aBui Tr4rrr4,

oco6,Tllloo'ui Ta t.Ie4o.rittu. Ill.i:iia.reiro rreipaMe'lpu pi11utta, rqo Moxe Syrw
uepeKarralla, Ta al('r'yaJu;rri ctlrepll 3ao'r'ooynarrr{ri lepMe'lr4rrrrtr{x uacocis.



llpoanali3oBalro IirIJII4n nirlniAriux upucrpoir uacocin ua ix po5o.lrzfi rtpoqec

ra Icaniraqifiui .aBHIrla. Onucauo oco6runicrr, crpyr(rypn reqii B ara$y:opi 3

HepyxoMrrMr4 Ta pyxoMr4Mu crinrauu i uusxu 3r{r{xeHHrr BTpa'r.

Bustta.leito ocHorlrii ntrl,rolu /-\o Kor'rc'fpyritii lepMe'r'Hr{lroro l,rouoSloqrrofo
Haooca. Ilc'lattornerro, ilIo irepcueK'Fr4nrroro c po:po6xa rorrc'r'pyrrqii rracoca

l{BocTopoHr{r,oro BXoAy 3 llopox{Ht{c'fr4M IlaJIoM.
y ApyroMy po:4iri orlacalro ocuoBlri Mero/u4 AocriiA>xeunr, rqo

BI4l(opl4croByBanlrcl n po6ori. ilpe4MeroM gocri4rxeuH{ c nrrJlr4B reoMerpr4r{Hux

uapauerpin e:reueilrin npo'roqIIoi ,rac'rlrnrr 'ra eJrer{'rpo/1Br.{fyrra repMerr4rrrroro

ntouo6ro.{Iloro ri4qenrpoBoro uaoooa 3 ilopoxrrr4crnM BaJroM rra frolo nanipui,
euepre'r'avni Ta r<anirarliiit-ti xapaK'repnerkrKvr, a o6'crrou poSo.url npoqec
repMerur{}Ioro uor-rodloqHofo ri4qeurpoBoro r-iacoca 3 nopo}KHZIeruM BaJroM.

Onucauo BHI(opHo'raHr{x 3 ocuonur4x Mero/lra 4ocri4x{eHrrr: anatlruuuvru,
r{I4croBe MoAeJIIoBaI{Iu 'fa (rislr.rrrirfr eKotrepr{Mer{'r. AHari'r'lr.{Hrafi 6a:yerr,ct r{a

ni4ouax 3aI(oIIax (ri:uxrz ra nacxanixl.i, ruo ofincyro'rL poSovuit npoqec
ni4qenl'pctnoro repMerr4rrrrol'o lracoca.

An'rop orrucye octrontri pinlnltt-trr, uo Rr4r{opucroByrorbcrr rrpu rrr4cnoBoMy

uo4eruonauni B ltporpaMlroMy I{oMnrrer(ci ANSYS CFX. Onacano MeroAr{ny

npoBeAeltFUr rruOiroBO|o Mol-tcJrrollarrnrr, l{lrx :;71iucr-rcuru Iocli/tNerrr Sytu
nody4onarli rpunul,tiplri mo,lelti rrpo'ror{Lroi .lac'r'urru ropMc'ruqrrolo rracooa.

3BaNatoqv Ha cnMerpl4r{nic't'r, irororin puJrrLru B I{acocax ABocropoHr{bolo uxol{y
aBrop :Aifrcrlras cilpoudel{Htl reoMerpii i po3rnrr{yn 'rinr,ru ii nononuHy. 34iftcHeno
apryMeHrarlirc nrzSopy k-e uoAeni rypSylen'r'nocri reqii pi4raHu. Pe:y:rcraru
orpultaui 3 Bt'IKopt4c'raI-IHuM irrleptlreracy <Stage> uix eJreMeH'raMH po3paxyuxonoi
uo4eri :a c'r'aqiouapnoi lroc'r'arroBnu :ar4a.ri, rqo e 2lorlirrtuurr.

f,ttst uI{:lHarIeFII{ri uox:tunocri Ta roper<'ruoc'li :rac'rooyBaFrHri quoJronoro

MoAeJIIoB aHHtr AntI llooJli4xeuu.x poSovoro rpoqecy rracooa npoBeAelro nopinnxuux
pe3ynbrariu $i:uvr-roro eKcrepHMcIITy ra rrncJrenofo MollcJrroBarrHri 11lx 3 uapiarrrin
niAni/{uoro lrpLrct'poio lcpNler'nqrroro uono6:ro.ruor'o uacoca. 13lurpo6ynalr,uuft
creH/I po:rpo6:terrafr sli2ltlo .rI4IIIioI'o l{CT'V 6134:2009 <IIacocu Aananai.llri. Mel'oAu
nuupoSyna.Illlt)) 'ra. tro6yllor:anuri rra xa( e2lpi <OcuoB upoeK'ryBarrun'a pi2lnnuux
Maiulzli)) Bpoqnancl,Itofo yrrinepcarery rrayKz i rexnixu (llolnqa). flpuneTleno
MeroAHKy BI43HarIeHru ni4ttocllux IioxH6oir pesyrrr,rariu rfisuuuoro eKcrrepriMeHry.

3ara,rov Me'folIHI(I{ 71oc:ri21>xei{Frrr Br{reral{errofo lricuo i H 71ocra'lnifr uipi.
y Tpe'r'boMy posttirri npeTlclan:reui po:po5:reni Kor{c'lpyKrunui cxeMrz

repMerurlHlrx MolloSro.ltiax r]acociu ra pe3yJrb'ra'il4 ar{aJlirz.{Hr4x po3paxyr-rr<in ix
ereMeurie ra ry:rio.

3anpouot-toBaI{a i<oncrpyxqi-rr repMe'r'r4rrr-roro lrorrodroqlroro r-racoca Mae

nopox<rrucri r\aJrr4) rla lKI4x po:ruirqcnrri r(opo'rr(o3al,rxueui poropu acntixpouur4x



{.

eneKTpoABH|yHiB, UpLl rIbOMy nOpOXrrr4TrA ilaJly c qacTl{llolo ilpoToqHoi t]aeTI/.IlH

Hacoca (ui4ni4r"roro nprzcrporo), a rri4runulruxu Ao,{arl(oBo oducxylort cl6'el,t

puJzr:ur4, rqo nporiKae tro Korrrypy oxoJIoAxteI]HtI. /Jar're KoI-Io'rpyKTrrBHe piurenua e

HoBr{M i uorpe6ye AeranbHoro 4ocliAxeHHtt.
34o6yeav npoaua-ui:lynaB rluJli4B r(onc'r'pyK'r'LlBllrrx ocoSraeoc'refi octloBHlrx

elenrenrin uono6lrtxtHor'o rracocal IIil riolo po6o'ruli trpoqec ra nu6ip ix
KOrrc'rpyK'fr.iBrrr{x rrapavc'lpin. Bu:ttar.run: vexalti.rtti nlpara I{a 'reprl poropa

ereKrpolutr{r'yHa; oco6rrunoc'r'i urrJr14By po6ovoro rlpoqecy cJIeKrpo/lBlrryHa rra

$opuyeauul ra6apu'rin eletreurin npororlFloi 'aacrunu Hacoca; BnJrI4B

eKcrleH'rpr4cr{'r'ery po3rarrryBaHFlr po'l'opa ei4irocuo craropa Ha ualni'rue

llpr{r-flra}rHrr; ocodlunocri 'r'e.rii pilr.rura il rqitrnui nriN po'ropoM i c'r'aropol,l;

ri4po4nnalai.{i{i cvrv, tr{o ,r(irou, Ha porop n :a:opi naix craropoM i poropol,t;

:aleNnicrr) BeJrr4qnrlrz ri.4po/lr{Hanri.rnoi cutru uirl ercqerl'rpr{cl{Te'ry po3TalxyuallHt

poropa niguocllo c'raropa; oco6rueocri pospaxyHl{y r,any Ha )Kopo'rr<ic'ri,'r'a ttirlHic'rr

rrpu r{arrBnocri [opox{Hr{Hri; riapaMelpu rii4urunuuKili Konsarrrlfl; ocr,oei iraaruiuri ra

ri4panliurii c.r4Jrr4 ra Me'r'olq ix cnpliliiun'x. I-Iet octloni clliticrielll4x po:paxyrir<ir:

pu3r-raLreuo ocironrri reoverpnvrri lrapal4erpu clertetrlis fcpMerlluiloro

\,roHo6ro.{Hor'o Haooon'ra r"ral\arro pe,r{oMel-I/-\errlii lqoAil ix tur:tt'ta.-leI.III{.

Ilpone4erii poapaxyHr{r4 Aaiorr, rLigc'ranu clRepAxt;ruarvr upo roe6i.{rrufi auali:t

3a[ponoFronauoi Kor-ro'rpyr{i1ii lepnae'r'r4rrlIofo nrono6lroqlloro Ilacoca 3 rropo]KHI4c'rt{M

BanoM.
y qerrlep'roMy por4i"ui npc/lcran:rerrrzu alta:ris pe:yrt'r'arin rrpo]reAeI-Iofo

qucnororo Mo/{enroBarrrur poSororo lrpoqecy rlpororuny repMerur{Iloro

uono6roqHofo Fraooca 3 rropo)Kr-rvurtrM IraJIoM. 3Aifrcnerlo anaris o'rpyl(Typu reqii n

Oiln npu :naini Tlial,ierpa upxuo:riuiiiuoi 4irxuru OIIII, I(yra po3l(pl4rrtl ra

AoBXr{r{n 4rz$y:opa ra odri.ll-iura, tpopuu o6ri.rHr{r(a, ri4pan;ri.rHl4x xapal{Tepl{crr{It

Oiln, BuJrr4By oSeplauu-rr c'rirror< OIIil rra crpyKrypy uo'roKy 'ra po:lno4il

rxBr4Ar(ocrefi na nxo.4i n po6ove KoJreco. 3acrocynautul pailTonoro po3rur{pei{Flt Ila

nnxoAi :l 4acpy:opy 3Melruyc KonoBy crflalloBy a6corto'r'uoi runn/{xoc'ri Ta

Benr.rqnuy ni,4puuur.rx 3or{ n 4n$y:opi. Vnror:a o6cp'r'aIrItr crirrox Ollll upI43BoAI4'r'b

Ao 3pocrar{Hrr r(oJrouoi cr:ia4ouoi a6colrol'tIoi utnl41{i(oc'Li, :lllaelty :ltiny posnoTlirry

ocr,onoi cKJra/,{onoi adcolrouroi ilrrz/{xoo'r'i ra 3rII{)I(ctltut roo( iriicury ri4pan:riuHol-o

onopy OIIll.
llpone4erro alraris rcaniraqinuux npoqecir B Onil ra poSo.rouy roleci,

Bu3HaqeHo xaniraqifirly xapar(Tepr4crr{r(y rrpororl4ily I-Iaooea 3a o6eprin Bany

1450 o6lxn .la2900 o6lxn, ltpr.r r{boMy yMoBa o6cp'r'auuq criuox Onfi n nopintuHHi 'j

HepyxoMr4Mr4 He :uiuroe xani'rarliuui xapar(rcp14c'rr4r(H rlaoooa. 3anponouoBalla

r{o}rcrpyr(qLr uacoca 3a [oxa3r-rr4r(oM nasirallinlloro r<oe$iqieura urBlrAi(oxiAuocri e

nopinHlnHi s noRi6r{HMH Kor{crpyr(ui.qnra Mae xapal(repncruKl4 BI4qe cepeguix, rr1o e



rapHI4M roKa3I'IZKoM. BcraHoBJIeIro, ulo KaBiTarlirr B poSor{oMy Koneci g'r13n.qerlc.s

palliure uix s OlIn, ilprl IdboMy o6epraun-q cririor OlIn cnpr4rrgHroe (po3MrrBar-rHr))

xanirauifinoi :ona.
flponerlene quoJloue MoreJrroBaFrur Ao3noJrl{Jro y'rorrHuru reouerpuvHi

IlapaMerpfi llpororHlly KoHc'rpyKqii reprrae'lr4quoro trouo6"rror{Horo r{acoca 3

nopox(FII4oTHM BanOM.

y tt'rt't'on'ry po:4i"rri rtpe4c't'an-rtelri pe3yJrnrarn LrHcJronoro Mo/leniosaHrrrr
po6ouoro [por{ecy ra q]l3t{r{Ho|o cKcllcpr.lA4er{'fy ilpollc/reHoro Ha uo/leni
|epMe'rI4LIFIofo l,tono6:roqllofo l{acooa 3 rlopoxrlf4c'lr{M gaJroM na 6a:ti flr{I4x no1aui
Me'roAI'IrtHi pexoltenlaqii r{oilo llpoer{Tyn aHrrfi sacociu 'r'ar<oi xonc'r.pyxqii.

Anrop rrpeAc'ra]ll{B I{otsy MoAenr, repMe'rr4r{Horo vouo6roqr{ofo Hacoca 3

yrorrHeHHMH reoMelpl4r{IlriMr{ ilapax4erpaMr{. O;1ur.rna s erarrin ii loclil_tx(eHr-rr e

3acrocyBaHux pe6ep a6o l(allalloK na c'rinxax OIllI, npa qoMy Ayst sr43HarreHr-rt
napaMerpin rsuu'r'oroi rpacrropii:godynau 3arrpotroHynaB s:racui cfopnrynn.

Po:SiNHiclr pesy;rr'rarin r{HcJrolloro MoAeJrroBaFrHrrra Si:raunoro
eKcrepl4Mellry e B Mexax AorrycraMoro l\trfl i{acocie : xoesiqieurolr

^' rrBr4t<oxi4uoc'r'i 60...70. Po6oui trapanrelpu Hacoca Bu3Frar{eHi 4r.rr obeprir sany
1450 c;6lxe 'ra 2900 r>6lxtt, a o'r'pu,r,rairi pc3yJrr,'r'eu'rir ni71roni71aro,lr, Mo/-(ejrbrroMy
uepepaxyui<y. Ilpotc4erri 21ttc:ii71>xetitrt po6or{ofo tiporlecy i{acoca:a pi:tuux o6eprie
Bany lJalru lttlxtltiztlic'i'1, ItoMuJiel(cl{o cxiinula iaolo poSo.li xapaK.l.epve,tkrKu. 3a
orpI4MaI{r{MI4 UarrwMI/. t3c'I'aHOilJIeHo careNrricrb rr,riN 4ianae'r.pou rrp_nruoliHifir-roi
4il:Ilrttn OIII Ta I(pyrI43]IoIo natiprtoi xaparrepr4el-uKu r-raooca. Bc.rar.rourei{o, 1qo
3MellrreFlu.t 4iauerpy O11[ : 65 ruu (6a:lonr.rfi napianr) Ao 40 MM 3a nouina;rr,iroi
uo4avi 3llllx{yc nauip I]acoca B Mexax l'yo, a lto/laJrbule 3Mer{mer1rrfl 1o 32 nalr
3HHXy€ nanip HAcoca n tve>xax 7o/o.

BnsHaqeHo 4iana:ou peKoMeHAoBaHr4x BeJrrrqrzH 4ianaerpin up.ruoliuifiuoi
4ilxurn OnI1 3 BpaxyBarIrIrIM ri4pannivrlr4x Brpa'r n OlIil ra eJier{rpouarr1irsux
BTpar B po'ropi eJreI(TprtLIIIoro ilBnryla, txi cnpzvaneui He uepe46avegoro
po3paxyuxo\a sN,{iHoto fr oro reoMerpuquax po:nripin (nnyrpinrnifr Aialaerp poropa).

Oco6lany yllary tpaTliltetro Bl43uaqerrrrro urrJrr4ny ltonlKnun uprraoliuifrnoi
4ilnurn OIln ra 3acrocyBalrnlo pe6ep ra r(ana.Bor< ua oriur<ax Ollll (rrplruronii-rifrnoi
Airnnrn ra 4n$y:lopa) ua crpyr(rypy re.{ii ra xapaK'r'ep we,rurKr4 rracoca. ix
3ac'tocyllaFll{t BrtrBLrtroctr nra.ltoc(rcr'funrnt M 3 TorrKrr 3opy lroKparl{errHrr
eSexrunuocri poSo'lolo rpollecy Helcooa. Am:op peKox{eH/lyc 3acrocoBy t,arrl
r<pnnoliuiitnuii npo$i.rm rou$y:op a 'ra gu$y3opa Arrrr 3Megrrer,rrr{ xouqeHrpaqii
ninifi re.{ii.

3a pe3ynbraraMu atlzurisy orpuMaHr4x posro4i,rin cKnaAoBHX a6co-rtornoi
runa4rocri Ha r:xol(i Il poSovc I(oreco an'ropoM po:po6leuo pinuuutr l(Jrrr ix



aHaniTurrHoro ur43irar{cr{rrrr 'fa ria/{aHi peKoMoFl/lallil rlo/lo I(oHcrpyKTrIilHI{x

oco6nrir3oc'reii BXi/{Hoi npoMnr4 Jroraren po6o.1010 l(oJreca llacooa.

loxla4uo npoauari3onaHo r<asirauiiiui rrpoqeou n OIIII'r'a po5o.'rouy xoreci.

BcrauoueHo, ulo 3acrocyBanHrr 3arrporoHosanoi KoHc'rpyKIIii Ofin 3 I(oHycoM,

np.tnro;riHiiluoro 4iuuroro 'ra 4rarpy:opoM noripruye r<aeirallifini xaparrepncrl4Kl4

Fraooca n uopinnrnni :J qn:rin2lpuLrur{M iti/(nilnula ilpuc'rpocM 'ra :nrintoe rbop*y

xaniraqir.inoi 3onr.{ Ta rreurplM ri 3pocrar.Irlt B po6o.rotuy t<o:reci. flpo't'e, 3a

raniraqifruuu noe$irlicrrroM rrlllil{KoxiAlrocei Hacoc 3 peI(oMcIIl(oBaFII{MI4

reoMerpr{qnr,rMu napaMerpu Oilil riArrcluiAa€ cepeAlJina c'r'alnc'fnrrFli{M :ri:Iaqel{HlM,

rrlo Mox(I{a BBa)Karr{ llorryo'f rMHM.

Ao/-\a'rxor;o r: po6o'r'i rrpc2lc'r'anlcrro pe3yJrr,'ra'i'ia anaLti:y poSouofo upoueoy B

uec'raqiouapi-riff iloc'rarrorlrii :a,rqarui irpfi rrrroJlonoMy Mo/JeJrlollattui, [Io Ao3]-]oJII4JIo

Br43*a.uril4 nyrr,caqii uanopy, nyrr,caqii noryx<nocl'i ra li71po4r.rriaN,ri.{Hax cuJr

ssaeN{oAii po Souoro I(oJTe c a ra Hanp aBntllorroro ailap ary .

flx ni4cynaor< pesynr,'rarin ,qr4ceprarliiiuoro gocli4>xeuHr IrpeAcraBJIeFIa

, rallnyx /lnfl Br{3rraqeuru reuAeur{ii.r B[Jr]rny sMinu leoMe'rpr{qHux napauerpin
r( \,

r(oHcTpyr(url Mor"IooJIoqI-IofO I'epMe'r'uqrrof0 Hacooa 3 IIOpO)KIIIICTI4M BaJIoM I'Ia Hofo

po6ourafi ilpoqec.

BucnosKu. V poSori rraAano rnc'rb uucr-ronKin, rtIri ui4cyuonyror-b pe3ynbrarl4

4ocli4>xerrur r qirronay. Voi Borra y rori.ruoMy rIoptIAI(y Bl(ztlrylorb rta ocuonui

pe3ynbra'ln AocniAlncnrrl ra lloc'fa'rrrLo rronrro xapal('rcpr43ylorl IrayKOno-npaxruvt-ti

AOC{rFr e}r urr llr4oep'f arrf a.

{raceprarlifiua poSora € :axin.rer{oro i r:upiurye nocranrreni 3aBAar-rFrrr. 3uicl,

$opvra no4a.ri vrarepia;ry ra crnJrb Br{reraAerrrr{ riAuoniAami, BI{MoraM Ao

KaHAr4AarcbKr4x 4u c epraqiii.

7. lAerrlr.r.ruiclr, :nricry anlope$epaly ocrroBrrr{M

gncepraqii.
Crpyrcrypa roAar-rHr nrarepiary n anrope$epari niAnoniAae Bcrar{oBrIeHI4M

Br4MoraM. Ocuonui rroJro)Ker.rru po6orn narraAeni u as'r:ope$epari Jrori.{no i

uoc,rri;lonuo. 3Nric'f au'r'operfopa'ry o6'crLat:uo lri4o6palKac ocnonttulr svic't, ocnonlti

[oJro]Ker{rirr 'ra pe3yJrr,'r'a'fn /{rrcep'rar{iiirroi po6o'r'n, po:5i;xrroc'r'eli uixr cy'r"rlo

IIOJIO?KEIIH'IM

aBrope Q ep a'fy' r a )\trcep'rarIl I He BI4TIBJIeIIO.

8. 3aranrui :ayraxrerrrrrr Ao Arrcep'raqifrnoi podoru
1. llepururi po:riliri 5y:ro 6 7.1opc.rlro::po6ull{ MeITuIHM 3a. o6'cuovt no4aHcli

iu{ropnaariii ra rer(c'ry.



2.

a'!

flpu nn6opi uo4eri ryp6ylenruoc'ri 'r'e.iii pilqwrtu Aor{inr,no Syno 6
:4iftcuurn uopinuxriu-rr pe:ynr,rarin, rt1o o'rprzir,raui i: 3acrocyBaHHrrM

pisrlux nro.4elcfi ryp 6yrrer-r'ruocri.

I{a pracyury 3.6 lrpe/lc'rarlrreHi pe:yJlbrorr4 po3paxyr{r{y Mexauiqnux n rpar
I-Ia reprrr piltui-ru.r n lqinuui erei('r'pol{raryrra, rrpo're Fre 3po3yl,rino r{oMy

nu6pauo 4iarre'rp poropa I32 MM, rrKlrdo B oilr4aaHoMy Bnirde

enel(TpoAerzryl-ri eiH craHoBr4rb 95 ruu.

B po6ori npotroHyc'rbotl Bkr3Hayarm upodrinr cr{JraAoBr{x a6comornoi
uturzTlnoc'r'i :i Irt{KOp}4o'faI-{nrrM MelfeMa'fHrIr.rux :ale>rtroctclt, ttpo'[e He

BKa3ar{o c'r'yrrilri, r<operrur,lii pc:y:rr,'r'ariB po3paxyHKy 'ra pe:yrlrra,r.ir
r{ucJloliolo Mo/leJIIoBaIII{1. B poSo'r'i rrporrouyet'bcrr nr{3rraqarw npocpinr,

oKna/{oBI4x a6oolio'rnoi umn/{xoc'r'i 3a AorroMororo Ma'feMarr4r{Hr4x

:alexnocrefi i uxa:Ano, u{o ilol'Iu (Marorb :a21ouillr,ny c6iNr,ric'rb 3

pe3yJIb'faTaMr{ 0'fpHMaIILIM14 TIlJrrx0\4 rltrrclro13ofo Mo/leilroBai{Hrlre.rii).

foqirrr,uo 6ylo 5 nrara'r'u n iT.{acrone 3r-raqeHr-rn.

5. foqinrno 6y.rro 5 rrpe4cratarru 6atatto B'r'pa'r eneprii

4.

(. B fepMeTr4rrHoMy

nopinuxru pi:ni

4ncepraqii Molorurroro O.M. <<Bnllrn

repMerr4rrrroro nronoSloqrroro Hacoca 3

uouoSroqHoMy uacoci B rpa$iurloiray nrarlx4i Ta

noHcTpylrrlll. '
6. B po6ori ilpe/-loran.;ierri pe:yJll,'fa'lr4 ,1oc:li4x<errrr;rri:rr,nr4 i(Jrrr Hacocill n

iliaua:clui :uirin rcoediqicu'ra rrrBnl{rcoxi4r.rocri 61 ...66, uo c rie4ocl'aluilur
uqo6 uonrupvl'u o'rpunralri pe3yJrb'rarr{ r,ia ilrr-ui rracocu.

7. B 4acepraqiiii-ri poSo'r'i i anloperfepa'r'i rrpucyrrri op$orpaclri.rni ilo\lr4rr(r4

I{erorlHocri n :acrocyuatrui repuiHiu, nri ue BrrJrr4BarorL rra cy'm po6ora n

llironry.
OAtrar, nxa:atti 3elyBall(erilu o'locyro'u)0rr oKpcMr.rx 21e'r-areu loclriAxeulu i

xoAHI4M r{I4I{oM Ile 3Menuyro'fb uayronoi 'ra npar('ruquoi qirrnocri pe:ynr,rarie
4ocli4Neuuri i ne BilJll4lraiorb I-Ia no3r{TlrBriy oqir'rr<y Ar4oeprarliurroi poSorrz

Monoursoro O.M.

9. 3ar-alrrnrfr Br{cnoBor{

flpone2lennfi aHalris srrtic'r'y

rconcrpyxqii uiAni/-{solo upHc'rporo

ilopoxHl{c'rl4M BarIoM ua fioro po6ovufr ilpoqec 'ra xapaK'r'epr4o'rr4r(r{)), aBrope$epary
i uydnixar1ifr ,1o:r:o:r.rc :po6ura 'rari Br.rcrroBrs4:

l) /,{Hceprallilirra po6o'r'a c 3ar}epneuoro rrayKonoro ilpar{ero, cyrnicrr, .rr<oi

rloJltlrae B yAoci(oHaJIcIIIu t<ouc'rpyrqii fepMsrr.rqrroro laouo6loquolo Hacoca 3

nopoxHl4crrrM BaJIoM ira ocuoni pe:ym'ra'rir Hayr(oBr4x 4ocliTlNeur BilJrriBy

oco6rreocreri xoucrpyrqii uiArilnoro rrplrorporo Ha re.riro 'ra eHeprernqni npoqecu
B flpororr H ti.t qacruu i rr aco c a i erenrelil'ax eJr er('rpollul4ryFra.



2) Terta Al4cepral{iffnoro AocliAxeI{IUI e aKryanbHolo.

3) Pe:ynr,raru, rpeAcraBleui anropoM y Al4ceprauifrsifi po6ori, Malorb

FrayKoBy r-roBr43r-ry i npaxrnvrry uiunicrr i AocrarHi An.s pieul rcnauiSixauii r<auAuAar

rexui.{Hax FIayK.

4) Orpalrani pesy:l,Tarv npofrfirnra anpo6aqilo Ha IrayKoBo-rexltiqHzx

xonSepenqixx, a ral(olK BlrpoBa4ll(eni r: ilpoMl{cnonocri.

5) /lucepraqilo Br,rKorrar{o y niAtroniAltocri 3 BITMoLaw:a) st<i

npe4'xurrrorbcrr .qo o$optlner'rHrr l{i4cepraqiftui,tx po5ir. 3a :rvricroM ,quceprai{i-x

eiAnoniAae ilacriopry cireuiaruiloori 05.05.17 ri4panliuui MaITII4I-II4 ra

rigpouuenMoarperaru.

6) Tei<cr: anropecfepary niAuoniAae'rel(cry AucepraldifiHoi po6orra ra
o $opnrnerizfr siAuoni4I-to Ao r{I4HHI4x BI4Mor,

7) Bnrouann.q Si:rauuoro eKcrepuMeHry Ha 5a:i Bpoqnancbl(ofo

yuinepcrrery Hayr(n i rexrrixn (llo:mrqa) oni4vrarb rTpo BI{ooKy iirrerpaqilo aBropa B

lriNnap o4I-Iy Hayl(o i;y ouin4pyxl'licri'.

^ 8 ) Buc:ronlreni 3ayuaxeHrir r-re 3HI{)KyIo'rb Hit}Kol3oi rliirnocri ocuonunx
f{ ---J ---"-- J J' 

4or"arrrHr,,4'cep'r'aH'r'a.
B qirrotry gracepraqifrila podora Mo;toruuoro O.M. FIa 't'eMy <<Bruae

r<oilcrpyxqii uiAniAiroro upuorporo fepMernr{Iroro MOuo6noqlloro I{acoca 3

nopoxHucrr{M nairoM r.ra fioro podo.rufi upoqec ra xapal(Tepl4orl4l(I'I) e 3auep[IeHI'IM

HayKoBi4M AocriAxreHHrrM, ulo iliArronilac BHMofaM u.rl. 11, 13, 14 "llopx4r<y

upHoyAXeHHrr Hayr(oBHX oryneuiu..." MiuicreporBa oceiru i uayrn Vr<paiura. Anrop

Ar4ceprarlifiHoi poSorr,r MoloruHufr Onei<cau4p Murconafiotsflrl 3acnyroBye Ha

npr4cyAx{eHHrr Hayr(oBofo oTynei{tr r<a:Havl:ara rexni.lultx HayI( ca oileqiallHicrto
05.05. 77 - nppanriqui MaTIHFII4 ra li2lpottlleuMoarperirru.

O$iqiftHrafi ououeur,
I(aFI/-lr{Aa r"rextli.Iitux FIayK, c. }I. o

sani4yna.r ratf e4pu ril{pora:r olll4x cI{ c'tcM

Hauionar uvvrfi, aniaqifi r-rzii yuirepcl{rer Ilarax

'3, "27.ffi
U;"':T[1Q.iraie;

Bqerr,rri ceKperap


