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A(AHOBA IYIAAHA (ArZPATKbr3[,t

YC OI} EPT T TF HC TB OB AHI4E K OHC TP Y KIJ.frI TY I'E OM
C O O C I{bIM PAC IIOJIOXEHI4EM PAE O LIVD'. IC OJtri C

oqeHrca coBpeMeHHoro cocroflHn,s pemaerroft Hayvno-TexH[qecKoft
ConepuencrBoBaHr4e coBpeMeHHbrx rcoucrpyxuzft ryp6ouatr:an r,rAer

fl:i:l*l- yBenr.rqeHr-r y4emuofi rorqro.r", npu oArroBpeMe,HHoM
rpe6onanrzft 

'o onepros$$eKTrrBHocrr,r, HaAexH ocru u pec;cy. 'per;;;; ;;;
uorlpoBollQ\aercg' :[pr4MeHeHr'reM Ilpl,rHrlznoB MHoroKacKar{Hocrl,I, MoAynbHocrr4,
reoMerp[qecKr4x @opu Lr r.L.

flpone,rJenrtstit artastu:l pa6o*r cyqecTByroqax KoHcrpyrqufi
Hilrn-{ve 3rlaqlrrenbHoro rrr{cJra HeAOCTaTKOB npLI UX pa60re. ,{aunue
BI'IAe: y3Koro Al4ara3oua eQ$exrprnHofi pa6orrr, nzsxoft eneprossQerir[Bgocrr.r
HepacqerHbx pe)KI{Max' HecoBeplxeHcrBoM MHorocryrreHqarhrx rouotpyxrult, a
HIUII'I.II{e SJTeMeHTOB C BbICOKI4M 3HaqeHr.reM fr.rApaBrr.rqecK}rx [orepb (n,:penoAnnx
HanpaBJltrcrtrIl4x yorpoficrn), HI43KI4M 3HaqeHrIeM KIII ycraHoBoK npv vx conuecrnofi

""or "'uy""0""""""otpa6orrr
B rracrorrrlee BpeM-rr An-f, ycrpaHeHr4r cyqecrByrouux HeAoc;r,arKoB

ryp6ouarnllH, MHOrI'Ie vccne.{oBarerLr ulyr rlo nyrr4 coBeprrreHcrBoBagr4.g KoH
3JTeMeHTOB (r<Opnyr:a, pa60uzx KoJrec, HarrpaBnrroulr4x, peryJrr4pyrcq[x yc,qpoftc.ru) nu60
npllBora' C)AHaxo cneAyer orMerl{Tb, tITo BHe.4peHrre raKr.rx rexHvqecKr,p< peruennfi no:
JILITb HBEtalILITenbHo IloBblczrr s(fQeKTLtBHocrb pa6orrr ycraHoBoK ,IaHHoro
4alrnefinrero paclrurpeufis o6racrz eS$errr4BHoro rrclonb3oBErnr.rr yc,raHoBoK, Brracro I43Melatrolllelloct rexHoJlorzqecKoro [poqecca, rpe6yercx rrokrcK HoBbD( nyreft pr

coBeprneHcrBonanlrs KoHcrpyKrlrafi ryp6orraarrrrzH.

o.qnalt I'I3 TaKI4x nytefi Moxer crarb rrprzMeHeH e npnHrrr.r[a, 3aJrroxerrHofo B
pa6oru coocHEtx ryp6ouanrl{H, a I,IMeHHo B Mnorocry[eHqarbrx Koncrpy.Kqr{rx, rAe Ar
TIOTOKA TCKYIIETO (.BOAA, BO3AYX, rAS) OCYTTIECTBJUIETC' HANP'MYIO OT I(OJICCA K
rIpI4MeHeHHjr flpoMexyroqHblx nepeBoAHbx KaHaJTOB ]r HanpaBnrrorqux ycrpoftcrn.

Hay'nrre [ccJreAoBaHrrq 
''o TeMe Ar{cceprarl[u ocyrqecrB,JrqJrrrcb B

rrpoBeAeHur 3KcrreprrMeHroB e ofBov Bo (Mfry urvr.f .r4.Hocoea) (llporoKon
coBera or l',1 .08.20i12\.

cneAenus o rrJraHr.rpyerrofi HayqHo-Tex'oJrorrrqecKoM ypoBHe pa3
[aTeHTHbrx tlccJreAoBaHrrflx r,r BbrBoabl rr3 Hrrx

Hayvuo-rexHororuqecrrafi yponeur parpa6oroK B Ar.rcceprarllr[ coorBercrByer Mr4
TeHAOHIII4'IM;UI) a per3ynbrarbl npeBocxoAtr no MHofrrM [apaMerpaM cprlrorcrBgontrzfi y
I'I3BeCTHbrx paspa6,oror: IIo TeMe raccne40nanzfi [poBeAeH AHe|lrv3 rro
r4ccJreAoBaHr{rM B Uy6zny 10-15 Jrer, xoroprrfi rroKa3aJr orcyr0lfBrze
I4ccJIe.4oBaHld. llo pe3ynbraraM LlccneAoBanzfi no reMe Ar{cceprarrLrvcJre.4yrorqee:1) Pe:y*ra*r uccre4onaHrafi rpr4Hrrbr K BHeApeHr4ro B Ao
upar<ruuecrofi peailp'3arfvLr npkr paspa60ffie rexHr.rqecKoro ganar{krfl noqeurpooeNurx HaoocHbrx ycraHoBoK C COOCHbTM pacfionoxeHlreM pi6ovrx
nne4peHux).
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2) OcnonHrre rroJroxeHr.rf, u peKoMeHAarI[[ BHeApeHhr B JreKrlr.]:o
AI'IcIII4nnIztH <Me'ro4z'recKl{e [pLIHIIr4nhr pI pelreHr4r npr4 rrpoeKTl,rpoB€rrgr.r ropHh,'

::T::j3:::l:. Hii::::L lMoa.n"poBaHr.re 
pa6ouux rpoqeccoB ropHr,x

;; *i#;;;;, 
",Ji",,"*ruraH Ma|rzcrpoB HanpaBneHr4f, norroroBKr.r 7M07111_I{usponar rr*.""p""

o6opy4onlanra"r u cryAeHToB crreur4arrbgocrr4 68072400'-'ir"*rrorr,;;;;;;^""
o6opy4oniurl:^Y-lltv zrra. K.z. carnaena (Axr BHeApeHL' o,r 17.06.12022).

2) MelogzKa rrpoeKrupoBaHrrr rypoonrauu4' c KoaKc"*"""r, juro-o7o*.rr"",
KoJrec r4'rronb3yercr B yueouou rpoqecce ofBoy Bo (Mfrv nvr. f.z.
nue4peHzlr).

Axrya.uruocrb rrccJrenoBanr{fl
Axry^l*rocrb reMbl gKcnepvMeHToB 3aKnroqaerct B ToM, qro o,rfcyrcrBlre HaMoMeHT IvIeroAI{K pacqera MHofocryneHqarbrx ryp6oua,ruH c coo()rrblM Dacflon(pa6ouzx r(oJlec I4 orlbrra gKcrlepzMegTrrJrbgbrx r4ccneAoBan nit ne rro3r|oJrf,er,

KOr,nqecrBeHHO oue'nnT6 SHep.o'$Q'KTTTBHOCTT pa60rrr ryp60lraruran
KOHCTpyKTT4BHbTM TexHoJrorurqecKzM r,rcrroJrHeHr{eM.

Cntlqu$r'rvHocrb I'Iclorb3oBaHI{.f, ryp6ouaruzn [poMbrrlneHHhryr4 rrper
3aKJlloqaerct B IIpotBreEvI:d HecrauzoHapHhrx (nnerurarnrrxfpeN,uoaon pa.dorrr. gK:crr
KUr'opbIX nputsoAl{T Hacoc K noBbIIIIeuHofi HarpyxeHHocrr4 ero KoHolfpyKrudtr,
cHr,rxeHr4ro uapa6orr<z Ha orKa3.

Taxrzru o6pasov, KoMrrJreKc reoperzqecKrzx u gKcrrepr{MeHTarrb'bD(
BlrnfrHvIs' Hr3crallr4oHapHbrx pexI4MoB pa6our Ha gKcrlJlyaraur4oHrlyro Halexgocrbv pa:pa60rr<a nayuno-o6ocHoBaHHbrx peroueu4aqafi, HanpaBJreHr[,rx HaorprzrlarenbHofo nos4eficrnzr pexr,rMoB [peAcraBJUrrOT co60fi arctya-urHi
lpaKTr4rrecKyro 3aAarry.

__,_^^- _UTt. pa6orrr flBlrs'ercs' noBbllrreHr.re pa6orocnoco6HocrrE r{ orrepro
o -r.* n ono *t,;r;;.;;;;

paoorbr c coocHo ycraHoBneuHbrMr.r pa6ovzutt KoJrecaMv.
Vlaen padorrr 3aKrloqaercfl B ToM, qro noBhrrrreH[e pa6orocnoco6

eueproe(f$roKTllBuocrr4 ryp6oMeruxr Aocrr4raerc.,r sa cqer o6ocHonaHus pil
TexHoJIOn{qecK:rIX .n reoMerpl'IqecKzx lapaMerpoB r{ pex}rMon padorsr ryPbouaumn c
pacnonoxetFrr4eN{ lla6ovux KoJrec, rrcKJrroqarorqnx [OTepra Hilrropra r{ TopMtoxerrlae
HenoABrr)rutbx oJreN{eHTax KoHcrpyrqzft ryp6onaaurzH.

3aAa.r[ uccJreAoBaHrrfl :

- A.uanzs cyxlecrByrorqux
ryp6ouaruuu;

Kpr.rrepr.reB nu6opa f eOMeTpllrqiOCKIIX

- Zccne.qoBaHr.re [poqecca eneproo6uena
TYP6ONAATTTZH HA OCHOBE I,I3BECTHbIX MATEMATIIqCCKLIX
.4BI4XoHHe n:oToKa TeKyllero :

1. Cnuxenyre rlrApaBnr4rrecKrrx rrorepb gHeprm,r
rrepeBoAHbrx KaHruroB, HarrpaBJUrroqzx H CnprMn rolql{x
ycraHoBJreHru 3axoHouepnocreft eueproo6ueHa reKrrero B

B MEXSIOIIATOTI]IOM

rrro4eneft r,r re<pzft, on

- Ptnpa6orKa M€roAI'IKI'I [poeKTLIpoBaHr{r KoHcrpyKTraBHb]x rrapaMerTpon ryp6ov
coocHrrM pacnoJro)KeHveM pa6ovzx Konec;

Piaspa6oTra urnropltrirla nu6opa parllroHaJrbHhx pexr.rMoB 1l66orur w
KOHCTpyKTr4 BHbrx reoMerpuqecKr.rx [apaMerpoB ryp60uarrrr,rn Arl' ycrronr,rfi
Mer€urnypra qecKofo z ue(pre4o6rrnarorqero [por.r3BoAcrB;

- I4:lrorosJre'r4e HarypHbrx uoAerefi rnfl BbrnoJrHeHr{, r -----'zccJle.qoBaHufi uo ycraHoBneHl{Io Harlopno-pacxoAHbrx u MexaHrlqecKLIX xal)ilKTepr{crraK, a
oIIeHKIz e00exrrznHocru ryp6oMaIIII{H c coocHbrM pacnonoxeHr.reM pa6ovux Konec.

Hayuurre rloJroxeHlrfl , BbIHocr{MbIe Ha 3arurrry:

3a CqeT n CTKIIOTIeHI1I'

affraparoB llocTr4raeTct
MC}KJIOIIATCIltHoM
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Typ6oMaxrl'H c coocHo pacnonoxeHHbrMr4 pa6oqr,rMa KoJrecaMr{, sro rro3BoJurer
rlrApaBnurqecKtre fiorepz rc 23%o.

2. Pacrnupeuue 1nailasoHa sHeproe(fQexrunnofi pa6oru ryF,douarunnpacnonoxeHzeM pa6ouzx KoJIec ua 56Yo " run"rr-bHbrMrr 3Hasenr{flMra KII/]
TIYTCM PAIIII4OH€UIEHOTO COOTHOIIIEHU' PEXI,IMOB PA6Orrr V 3HAIIEH]Z,IMI,I
rlapaMerpon pa6ovrax Konec.

3. Ber''rraHa eHeproo6rraeua u KrI[ ryp6ovarur{H c cooe'hrM pac[onoxeHr{eM
KoJrec 

"jTTT:rCr crereHbro peaKrlr.rr.r JroraroK Ha HapyxHofi crynenz ),craHoBKr4.

lt"{::::^l:*"upe3yrrbraroBrrccJreAouu""'n.uoo;#;;;;;;.;;;;,1. Paspa6oraHa MareMarr4qecK€ur MoAenb rrpoqecca sneproo6u'ra B
rlpocrp&HC;TBe coocHo paclonoxeHHblx pa6o'rzx KoJIec c r{eroM B3&I4Mrrroro Brrvjslurs.
KOJrec Apyrr Ha Apyfa.

2' Bnepnrre ycraHoBne'bl aHaJllrrr.rqecKze 3aBrrcr.rMocrr,r [orepb gHeprrrr4
Korecax or LI3l\4eHeHUt cKopocrll ABI4XeHI4f, rroroKa reKr{eto [p.LI ero 3aveAJIeHIrEI,I
B coocHo pacloJroxeHHhrx pa6ovux KoJrecax.

3' vc'a'osreHbr parllroHiurbHbre 3Haqe'r.rr reoMerp[qecKr{x [spraraglpgs g;;,.;;;;l;;;ffi;
CHIDKeHI'I' u4ApaBnIZqecKI{X rlorepb na 23Yo, a raKxe cnoco6crnyror [o]lrrrrreHlrro
Han opHo -piacxoAHbrx napaMerpoB Haf HerareJrr - rro AaBneHrrro A o 7 5%o, _ n cr pacxoAy AoHera3MeHHbx ra6apraruhx pa3Mepax ycraHoBKr.r.

Ifp:rrcruuecKaq 3rraqr,rMocrb pa6orrr

- 1) JBuepnrre rpeAnoxeHa r,r Har{Ho o6o*ronana MeroAru(a
ryp6orr'ranrllH c coocHblM pactronoxeHlleM pa6ouux KoJrec, rro3BoJlrroluafl n
reoMerp[qecKr4x H pexr4MHbrx napaMerpoB r,rx pa6oru.

2) oruocurerbHoe pacxoxAeHl{e rroJrrreHHbrx gKcnepvMeHTiurbrrlbD(
IaHHbrx cooraBJrrer ue 6onee 100%.

3) I'}aspa6oranssrfi MeroA pacqera [poroqHbrx .racreft ryp6,gMerrryn Ha
orITI{MIz3aIIu[ urnropl'ITMOB rrMl{Tarlr4oHHo-MareMarr4qecKr.rx uo4eleft ]ruApoAlr
xvlArcocrefi c I4cloJIb3oBaHIaeM nporprttvrMHoro KoMrrJrerca Ansys, Moxer' 6urr peronae
[poeKTHhrM opfaHr{3arlurM, HayqHo-r4ccJreAoBaTeJrbcKr4M yrrpexAeHzrM rrrrpor,r3r]o
upeArpr4trrrflN.{ I.Irs. ucnoJlb3oBaHr4flrrpu lpoeKTl{poBaHvru,gKcrrnyararlnvu. co
ryp6 ouarrrr4 H Ha cr aIVv 14 x rrpo exTr,rpoBaHvr.

Mer oAo.rro rnfl Lr MeroAbr ucc.neaonannfi
I4cnonrgona'bl MeroAoJroflzt reoperuqecKoro, MareMar'qecKo rct arraJrkBa vI

TeoplLI HaL4exffiocrll u o6pa6otxu crarl4crr4qecKllx v gKcrrepvMeHTaJrbHbx
r{ccneAoBaHuft n ta6oparopnbrx ycJroBr.rflx.

Mo4erupoBaHr.re xone6arenbHbrx npoqeccoB B ryp6ouan::lmax c
pacflonoxeHneM pa6ovvx KoJrec [poBoAr.rnoc6 c noMoxlbro qlrcreHubrx ,]

rl{ApoAl4Halvtl4qecKux uo4elefi. Pa6ora BrIrroJIHeHa c [clonb3oBagrleM rql4cJreHlloro
KoHeqHhx cr6len'ros' Pacqemr npoBoAI,IJILIcb c r4cnoJlb3oBaHr4eM cllcreM I4ilKeHepHoro
Ansys CFXu Flow Vision HpC.

Jfuqnrrfi BKJTaA cor{crareJrq cocror{T B auaJrrl3e u o6o6.ulenzra pe3y
B6ITIoJIHeHHLD( IrccJleAonauuit, (fopirtylzpoBamvlrr qenI.r lr 3aAaq r4ccJreAoBaHnfi: pagl
MareMarl'Iqecrofr MoIenI4 no onpeAeneHlllo parlr{oHanbHhx reoMerpzqecKr.rx }r
rlapaMerpon padotrr ryp6orvranu{H c coocHbrM pacloJroxeHr,reM pa6ouux Konec;
flonHoro q[r(na HarypHbrx 3Kclepr{MeHTtrJrbHbx [ccne40nanufi .

O6pa6orra pe3yJrbraroB r{ccJreAonanufi
3xcnepzueHTulJrbHbre rrccJre,4oBaHr4r rrpoBoA krlrvrcb:
1) c vcloJrb3oBaHr.reM na6oparopnrrx creHAoB ra(fe4prr xfs,pHuo Mar[Il

TpaHcnoprHo-TexHoJrorr4qecKue KOMfrJreKcbD> MarHrcroropcKofo rocy
TexHl{qecKolo yHI4Bepcnrera rna. f. IrI. Hocora B Azcceprarlr.ronnofi pa6o1e 6;,;1tt;g_ n



3Konepr.rMeHTarrbHbre pa6oTbr;

2) o6pa6oxa eKcrrepr.rMe'raJrbHhx AaHHbrx rrpoBoAr4Jracb B
iulropl{TMrol't o6pa6otKl'I.qerepMI{HLIpoBaHHbx r.r croxacrr4qecKr4x AaHHbrx c freroM
a6comors ofi norpeuuocrra (llpranoxenzu 3 ).

3) Ha ocHoBaHuI4 o6pa6orrcu v aHalru3a eKcrrepr{MeHTaJrbgr,rK AaHHhD(
cJreAyroqlre pe3yJrbTarbr :

- t]npe,qenena rocroBepHocrb pa6orocnoco6nocrrE ryp6ouaruzu c
pacnonox(eHr.reM pa6owx Konec ;

- l{or<a-:ano, rITo pacllltlpenple Azarra3oHa eueproe(fserrunnoft pa6orrr ryp6
coocHblM paclronoxenueu pa6oql4x Korec Aocrr4raercr 3a cqer ycranoBne1vrfl, pa\u
feoMerpl{ttecKl'Ix flapaMerpoB Ii pexr{Mon pa6orrr Hacoca c coocHbrM paorronoxeHr.reM
KoJIec (npaLlqeHze pa6ouHx KoJIec B oAHoM r.r nporr{Borrono}KHoM uaupannerrnrx).

Anpodaqun pa6orsr. ocuosHHe noJroxeHrcr u HayqHbre pe3yJrr,,rarhr
MexAyHapoAHbx HayqHo-TexHr,rqecKr.rx rou$epeHqrarx :

1) Ha rexHllqecKlrx ceMI4Hapax xaQegprr <TexnororuqecKr.re Marrrr.rHbr rr
KagHZITY un'r.K.LI. Carnaena a ra(fe4pu <fopnrre MarrrrlHhr rr TpaHcrroll,rgo-Tex
KOMTIJIOKcLI> MarnzroropcKofo rocyAapcrBeHHoro rexHr,rqecKoro yHrrgrepcg.Te.ra
Hocona.

2) Ways to reduce hydraulic losses in pumps designed for pipe,line transl
liquids (:non@epeuqr.rx) Onerrponnuft C6opunupyao" MexuryHaponrrofi
npaKrl4qecrcoft ron(pepeHlltlll (XIII International Scientific Conference <Transport
202r.crp.l-l4,ISBN978-83-959742-l-2A. Sladkowski, S. podbolotov, A,.Kolga,I. s

3) Improvement of control systems for hydraulic rcrives o:f tec
chines(lcoH$epenqux, crarrx) 3lerrponnsft 4rdlnternational scientific arxl technical
"Innovative development of resource-saving technologies and sustainable urcof natural
Petroqani, JRomania, volume 4,2021, pp. 194-196, ISSN 2734- :5935.ISS|N-L 2734-69
Kolga, I.P. Golchak

4) -tncreasing the energy efficiency of turbomachines ba.sed on ihe modificati
elements of their flowpath xon(fepenqur) Snerrponuuft Becrnur KagHZIy uvr. K.Z.C
ArMatbI,2tJ22r. -flsrrr: pyccxuir; Tou I.

Ify6lurcaqran. llo MarepLIaJraM Alrcceprarluu ony1tur(oBaHo 2 crarvu s
peIIeH3I4pyeMbIX MexAyHapoAHbIMI4 pe(peparneHblMl4 6azauuAaHgbrx Scopus z Web of
2 clarru B )KypHilntx, BKJIIoqeHHEx B lepeqeHb u3ganuft, peKoMeHAoB€rrIHhrM Kourar
KoHrpoffo lMoH PK, 4.qoKJraAa Ha MexAyHapoAHbrx ronQepenqzrx.

BruaA Arrc cepraHTa B rroAroroBr(y uy6.rrnrcaqlrfr
1. <'Ways to reduce hydraulic losses in multistage centrifugal punnping equil

mining and oi)l-producing industries>>. Ilo46op Marepr4aJroB Anfl o6ropu, 
"-*".u*r".BBeAeHrrt, o6per6orra v orvcanvle pe3ynbraroB oKcrrepr.rMeHToB, Harrucanrte 3aKJrroqegr4t

2. <tChoosing the flow part geometric shape of the dredge purxlps for viscourfloucr nylSnrlraquft /rr's. o6sopa 14 ero HanucaHue, :aarrn:caltre pra3AeJror]: M€
I{ccne.qoBallruft, pezytbrarbl LlccneAoBaHzft, oQoprraneHr4e rpa$r.rron, o,i.eetnr Ha 3aM
perleH3eHTOB.

3. I(on'rrvryraqur rrrApaBJrrrqecKrrx .runuft rro MeroAy oJreKTporuApaBJrr.r
aHaJIOfrru. HanucaHue pa3,{enoB: BBeAeHI{e, MeroA[Ka ZoC.ne4onanHft,
o6pa6orra ra odcyx4eHl4e pe3ynbraroB gKcnepr4MeHToB, orfoprraneuure cra-rh,vr.

4. c onepmeHcrBoBaHr{e KoHcrpyKrltrrr rypborvrarur.rH. cocraerreH}re
HarLrcaIJvIe pa3AenoB: o6cyx4eHze pe3ynbraroB rzccne.qonanzft r{ 3aKrFcqeHzs.
CTATbI,I

5. V/ays to reduce hydraulic losses in pumps designed for pipeline transpo
liquids ll d<III International Scientific Conference <<TRANSPOR'I p-RbEtLEMS). -
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Poland. Paspa6orxa rilala roKJrara, no46op v c'rcreMarv*arrufl. MarepuieJroB,
pasAenoB, BbrcryrrJreHr{e Ha noH$epeHqr.ru.

6. Improvement of control systems for hydraulic drives of technological mac
Intemational scientific and technical conference "Innovative developnrent 

"of

technolog-ies and sustainable use of natural resources". Petrogani, Romania -2021.IIJIaHa noKJIaIa, noa6op u cltcreMarla3allur MarepriirnoB, ;g1arrvciilsvrc AByx
BbrcryrrJrerr vre Ha ronQ epeuqzu.

7. conepureHcrBoBa'ne KoHcrpyKrlurr KJrarraHHoro y3Jra rrrra.rrroBbrx .KBn1
HacocoB ll Tp'.ygu Caruaencxux qreHuft. - Alvarrr ,2020. Paspa6oxa r.flaHa AoKJraAa,
14 Cl{CTeMarpr3a[J'vs' Marepl4anoB, HarlucaHr4e AByx pa3AeJrOB, Bbrcry[neHvre Harconsepeu

8' Increasing the energy efficiency of turbomachines based on flhe modification
elements of their flow path ll Proceedings of the international scientific zurd practical
"Satbayev conllerence - 2022. Trends in mcdern scientific research". - Ahn.aty, 2022.
rrJIaHa AoKJIara' no46op v cI4creMarrl3al!ils, Marepr4aroB, HarnlcaHl4e AB)rx
BBrcrynneHvre Ha xonQepeuqzz.

Crpyrrypa u o6rerr Arrcceprartuu
fluccepraql4t cocrolrr I43 BBeAenux, 4 p€BAenoB r,r 3aKJIIoqeHr{r, r,r3JIoxeHHbD(

crpaHLIIIax, coAeplKI'IT 70 pzcynron,20 ra6nraq, c)rrr4coK nr.rreparypst us 4l Har{MeHoBaHr{
npnloNeHuft.
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