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PEOEPAT

Crtry4'rcn\'po tltu o5c:n eurt.t'ctl,ucti' xcatirpixatliiuoi' poSomtt .trctzicntpcr. poitr::

cKna.qa€Tbcl i: ecryny. L{orltpr'ox po:;1i,rie, sncrroexie, nepe,rixy t;xepe-rl rocir.t;.rjHr.

srcuii r,IicrHrs l9 HaiirteHynaHHrr. 3ararr,surl o6cm rcea:ri$ixauiriuoi pt-rrit-,.,1

crarroBrirb 49 c., y roMy.lucri l0 ra6:urus. 6 pucyHxin, nepe,IK lxepe.u nocrr-rauur l
c lopiHrir.r.

Manto po6omtt -' :loc,ri.tl)Keurru rrorK,'ruBocri pca;ri:artii 3\tBHLuc-Hlul

t'cxtlofetlHoro Brrnr4By rra .,,IoBiii.rurl rexHo;rorii olpnlraHrrt diona;Tlrea 3

ci;tt'ct xoroctlorapcblil.tx o.ltiiiuux Kyxbryp 3a paxyHoK y.locr(oHaJreHHri rexuo;roliqrol
cxeN,r r{ orptr\{aHH.fl 6 iollr:er rc.

4.,rfi llocflr'HcHllq 3a3HaLIgHoi lteltt 6yLro Iroc'faB,rrcrro ta elrpirucHo.raxi

saeictuttst.

Iocnul{rH r'to)t:rHsicl'b i c(lexrusttic'r'r, BHKopuc'farttrr 6iorra,rr.rsa flK

a.r brep Irilrr.r B u'rpant.r q iii rr rr lr e Hepf err4 LrH r.r M p ecypcaM,

Bt.r3r-{aqrrl'rJ RrrJrr i ocoS:ruisocr-i 6iona,rur:a, orprr1,ra}{ofo 3

ci.lnclnorocflorapcbx],rx o,riliHrrr riyJrbryp, po3rJuHyrri ocHOeHi npo6ler,rr.r

orpr4NtaHHl i eHriopl.rcraHHri Sionalrrea s Vrtpaini,

ttpoaua,ri'3yBal'LI icHyrtt.ri rexuo"rLorii orpunranug 6iona,tHsa :l o,,tiriHr.rx Kyrrbryp,

Bu3HaqHTu ix Hegolirr,

.Ioc:tiIll'rtl NIOiliJttBict b 3NIeIItueHrrt rextrol'etrHofo Bgnr.rBy Ha ,loBrii-:tJrt{

l'crttcl;lot iii oTprntanttt Siotta,qlrBa 3 ci.'rr,cr,r<olocnorapcr,xux o,ririuux r(ynbryp 3a

paxyHot( y_{ocrioHa,tcltrrfl r exrro"'lori,rHol'cxenrh otphNraHrrl 6io:tn.terrrtl.

o5'e rcm doc:.tid,ttt:et,tst 6iona,rHso flK aJrbrepHaruBHc eirFrosue rxepeno
errepf ll.

Ilpedttent 0ot'.tii).ttt,euu:t fexHO,'rof rr orprrrraHHr Siola,rus:r 3

c l,r bc b Kot'oc n o-tapc b rtrr x o,u iir r r n x Ky.rl bt'y'p.

Ii-tnuoei c-tos(1. ElollA"rllltlo, PUIKE 610ll-\,IIIBo.
TEXHOIOnT OTpt r\,1AH Hr BIO/lt43Er rO

6lOlII,{3hIIb.
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BCTYfI

flporxrolr ecie l iclopii po3Burr(y r'roAcrBa ntollj LLlvKa-rll uoei gs.'r;;'ir;i

orpr.rN{aFrr{.fl Ta tsuKopucraHHfl eHeprii ie cyuactloruy cniri e'retti craB.Itrb r-ro5:,-rllti

11r1r'aHrrq, rroe't3aui : pauiontr,'rurriclro ra edlcrclueHicrrc BIII(opllcrtlHHt eHv-prll.

B[poBaA)r(eHHrrNl euepro:6epirarcuux rexHoJlorii], noulyKo\l Bl.lHoB-l]oBaHIlx

trxepen eHeprii.

Eiona:ruso :alilrac oco6luse lrictie e crpyxrypi ei.'ltloe,ltoBaHux .{rltepen

errcp;ii. ocxi-trr,nr.r ttc trilJiilno. o'lpuNlarIc 3 pocnl{FIIloi 'fa 'rBapI'iIlHoi cnpoRunH,

6io,,roriqHr{x rrpoAytrriB ;n}t't"re,1is-lr,rrocri a6o oprasiqHnx rtpo\l]'lcJoel,tx si.lxo;lie.

3arpo:u, noB'.q3aHi 3 errepfel'HqrroHJ 6e:nexoro, 3tt'tiHoro x,riuary ra

exorrolri.rHoro peueci€ro, cilpLrr{rcTr, 3pocrar{HH) rtoilynflplJocri SionaJII'IBa.

Eioilanueo € aJrbrepHaluBoro 'rpa:tliuiirHoN,Iy ranaBy. orptlN,laHoNly : uaQln'

3pocraroulrii nonur Ha 6iorialutso. ruo Br.rKopucroByerL,cl Htt:eNlHt'ttt, nositprlHllrl I

N{opcbKHNr rparrcfioproM, inroeiprro, N{arLIr.Ie ceplio:rrni.r B[iluB Ha cnirowtti

e Hcprer utuurii prrnoti v .1oBl ocl poliolliri nepcnexrHei.

Bcccsi.rHe eHcpfe'u.rrrpc aleHTc'rBo lrlloluo3y€, Luo i(cdiiultl ltaQlrt,t ilocr{I'He

11% y 2025 poui, orir(e J'rnrtre roc-f)noBoro si,fN,Ioeoro sil 6eu:uHy ra rrl3enq

Nr o /t I I il Bptry B tlrtt B ert H q e -l I { l'1 ir c s iro e H i{ t'l BTo n ap K'

3a jl:rprrrH Mixrrapo;lrroro eIIepferll,lt{oro areltrcrBa (Mt'.A) y 2012 porti

3ara.lrbHrir'r oScrn' nHpo6unrtrna Siona.rlrna (nr:rrcuarout't 5ioeraso:i i Siolrr:e:rl)

Aocqr 110 lri,rtrp,rin ,rirpin. luunlru cJoBaMLI, fio,IBoeHHt lloroLlHofo pisHr

a11po6gr1rlrBa jlo 2022 pony 3aroBoJrbur.rrt Jtltile 7 oA csiroBofo nonHTy FIa [a,'IuBo.

'l-elrLrr.r 3pocraFjrrrr nr.rpoOurirt'r'ea 6iorritittrBa siitc't'arcrs ei.f tcNtnia:llocraHIla rlolll'iry

Fril 1{boi-o. I-ie roB'r3!lr{o : norpe6oto s ileuresii.;i cttponttrri 1a uerocla-rtl ill

cf iHancyaallrit\1.

An-l'1'a;tsllicru .toc,'ri.LlinyBauoi rcuII no.rxra€ Il ro\ty, rrlo nupo6ll14LITBo ra

g[.r60l]i.rcrarrrrs 6ionrt.rnna a6o 6ioi{r.r:e.ls cnpnre 3\rL-uuretiltto BlixttltiFl napllllti()Bltx
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r-a3rB 'r'a noNr'qKrrrcrrHro Hac.ti:lrilB 3NnrrH riniMary. I{pill r-oro. ofllir\r:rilr,1

6ionarrrettoi cripouilF{rr cnpr.ilrrir\rL' po3Btr'rKy ci,rtcnrcoro rocrrojlapcrBii ra ci.ti,u:,.-., ...

pa ir o H i e. Je N.r oiri H a Bl r po ruv Ba lu tl i o n a,q r.j B Hy c rlp o B r.i H y.

Bl'tr<opuc'raunfl 6ioi-tr.r3eJTt rrr( r\rolopFroro rra-rHBa 3NrerrtuYe Brrrirr.rrr rr..i;i.- ....,
ttttti,,rHenx peqoBlllt. 3ortpelta, y BHnarry:6iogr43enerr I1100 Brriirl-1r B\,.,iBa\-i1.j

3N'Iellt].Iyro'l'bcfl Ha 56 % nopinuluo : Hacp'r'oeu\{11 aHaJrorarut. TBcp-In.\rrr Lr"'icrrrHh.ii\trr

(55), oxcuiIaNIH Byrneulo (43), onouaNru a3o"fy (5...10), cal,Ka (60 0o):rreHurverbcr,

y ubo\t)' BLIttzuKy o,{ui}r(oBa r<i.rrsricr l, r-}yr.reKhc,rrol'o li'r3y elreilluqcrscr i

cflo)KuBaerlct 3 lrltocQeplJ 3i-tBo"ToI{, .flKHLi e cupoB[rro]o lxr nupo6uuqrsa o,rii.
r{ncre 6iogu:e,rr,tre ilaJuBo rric'rrrrr t\{errrue I 5 pplrl c ipnu i rre r'ricru11,

rlpoN,laTrr ril I rr x c II on yK.

Ocxi.;rtxtt 5io.tt.t:e,'trFIc najrtlBo orprrNrilHe npHponr{r{\r LrJ,rrrrxoNr, BOHo Niesu

ToKcl'IqHe, nix rracp'la, i He 3ilurKoliriy€ pocirHuaN,r qr,r rBapr.rHAn{ rrpr.r rrpoFrlrxseirsi n

fp)'H]' a6o noly. 3 iHurolo 6oxy, BoHo lraiiNe noelricrlo 6io;roriquo po3KnaAa€'rbc.fl.

V rpyriri ra eo,ri rrixpooprauirrrr rrepepo6rrrorb 99 % 6ioru:elrr :a 28 ruie. Ue

o3rralrac virrilri:aqiro :a6pyarierrrrr pr,rox la cranxin.

Mcra Ar.r rrJolr Hoi po6olu : .locn i:t;rreui rn Moxn H Bocri pea,rirauii :treHurenH.rr

T exHof eHHofo BnJrr4By Ha ^tonnirr:rt r exHolorii orpnlraunl 6iona,ru sa 3

ci,rtctrorocnorapcbrcrx o:riiirrrrx riyirbryp 3a paxyHor( y^rocKoHa,reuHt

Texnonof l.lHoi cxelr H orpu r\1 a rr r rr 6 i ol r.i.;e.n ro.

lJail:r.ri itocjrijlrlierrr: jtocri.{HTn rro;n-nusicru i echexrnsrricm BHKopr.jcrilrrHrr

6ionalttna flIi ailbrcpnarr.rRri rpallnurrinrrlr crrepferr{LTHTTNI pecypca\{, Br.{3HaLprrrr

BI'ttrll i ocoS,rHsocri 6iola:rtrBa, o rprrxtaHOro : ci.tsctriof octroil?lpcbKfix o-rrir.iurrr

Kynl''ryp, po3rxtHYTH oClloBFIi npo6,relll{ oTpl{\{auns i BnKoplct'annrr 6iona,TnBa B

Vrcpaini, npoaHa,risvtst'irn icttyto.ri rexrro,.rolii orpuuanrrl 6iona-rlraa : olil..-rrrrrr

I(yirb ryp" nn3nzr.llrrrr ix ne,,to_qixu. l 'rr.rKoiri .-locnirH.uJ rro;lt,rrrnic.m 3Nrerr[rer{rrs

TexttofellHofo Bn-lIBv Ha roBNl.[Jri rexrro.[oriri orpr4Nraurrg 6iona,tHna 3

ci,rlcsxorocno-lapcbKIlx o,'tiitullr Kynb'fyp 3a paxyuoK yjtocKoHa.llerrHt

rerr ro,rori qr r o i c re rr r I o1'prrNtar rHrr 6i olr r JeJr ro.
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06'e rir tocri-txetls: 5rona.rrIBo rrK axllepFlarr{Br{e sirrroerre l/Kepe-ro €rrr-lr:

flpeluer .t<lc.-liJlnerrs: r'exrrolrorii orpl.iNrarJr-rrr SioJrrrr:;.rrc,

c i-tt sc rxo roc rroJapc b rl r \ o- r i rj H r r x riy.fr b'f vp

N{eloAn iloc.rli,rxertHfl: rileparypuuH rrorxyK. reo;lerrruurrri .r:,....-

;ri-ieparvpHllx,laHllx, cfartlcr-uurra o6po6xa lrarepia,ry, cucrerrrrrrr-r arrt,rir

Kurloqoni c"roBa: et{epfc'Ltl.rtti pecypcri,6iorra,rrreo. pi-rrre 5ic-rtri-utBo

o,riiirnrx Ky,rrb-l'yp, 6ioru:e;rs, TexHO-rorilr tnpnnlaHulr 6iorlr.r3c,'rro
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PO3AUI

EHEPTIi

bron.-\"lr IBo t l{ AJI bTITPIJATI4BI-{E BIIIFIOBFIE Il\EPEJC)

6iona.uuncl sx oDratti.tHa IroxirlFla t'a t"Iofo ocoS,ltlBOCTI

Eiorta:rHBo - r]e B)/r.[eBoJeHb, lxrui srrpo5,r.fle'rL,cs iKIIBtt\t oprattl3\tort aoo :;

Hbofo,Ta sxnit nrolH N.roinyrr, BHKoplrcroByBarti tIi ttA.'lLHc. 6y:r,-txe rlaJI{Bo,

olpr{N,raHe : opraHiuHr.rx uarepia-lis, nnpo6:reHe :a xoporrnri npoltixox qacy.

HanpyKra,l. sa jlui, ruxsi a6o lric;rui, nna;xaettc.q 6ionarllBoN,t. Bouo ni,tpi:ruerlcr

sin flartrsa, nrrpoS,reHofo 3 Bn(onFnrx pecl'pciB, tr{o yrBopK]Ba.'lHcu Nai,'ttiioHu poxin.

TaKr.rx rx uacpla.

Eiona,rnso raKox N,roxHa orpr{},{yBarn 3a nolloNloroto xinti.tuttx peaxqit:i, ruo

npoBo.rrrbcs n ,ra6oparopirx a6o ua npoNtncxoBHX yN{oBax, uo BllKoplrcroByrorb

oprarriuuy peqoBr.rrry (Sionracy) ;lJrr BlipoSuraursa IIaJItlBil. Itpiir roro, 6iona,'IHso

uae er.rpo6rtrrLrcfl [uBr4rfr(o, a He crBoproBllTldcfl l.rirsilotln ponin flK Tpa.rutliitre.

Eiol,raca Nlo)Ke B14r(opLrcronyBarrrcr{ rII( Axepe:ro encprii, i eoua uail'Iacriue

BiAuoclrrrc.f, Ao pocnuH a5o poc.;rulurn\ rra'repia,ris. qxi He ltul(opt{c'I'oBytorbct trJtl

ix<i Lr14 KopMy. flepergopeurrx 6ionrau.r ua 6ionarneo l\tolKHa :Air':icur'r'r.u '3a

rorroNrolorc npouecy, rxHfi BHr{JTrrriAerucr repntit{Holo, xirtiqttoto a6o 6ioxinti'tttoto

o5po5r<orc. IJi r,reroltr Br.iKopr,rcroByrorbcrr ,,(,rIr c'rllopeFIIIa pitttttx jlr{epeJI nil,rll'lBa.

flplrre BhKopucranus 6ionacil sK erreprii tte norpe6ye ltairNe ttittxoi o6po6xir. ro:i

rrK ne[prrNre Brinopncra]{Hr BrlN{arac xil.ti.tuoro a6o Sioxilri'tttoro npouecy !].
tlrpa KyKypyjl3r.t. c-re6ra rtl,riponoi lpocruIILr ra KyilI4 no;topocr-et)i

Bgaliiarc'fbcfl Siorracoro. Parriurc irroJn nc BRai.Karltt.ttxiepcno eueprii l'o.iloBFIolo

npoSlel,toro BIlHcFuiHeuHrI ll06art,rioto Ilorclt-'tiuufl LIepe3 ButioIIHe na,'II{Bo, aJle

rypSyea:rircq, rrto B F{acrynr-rorry clorilri nuxotiHe ila-tttBo :axiuqHt'r,cq. Beaxa,roct{.

uo rlKirlo \rrr 3\roricNro rxBr.rrrio o'fpn\ra'f n svr,reso-tt ti itttttttrt cnoco6ou, 'lo

3NIoric\{o 3a:IoBo-rl)uuf rr rriulli norpe6lr B cuc'pt ii 3 IJc-BC,'tlttitt\ttt 3ycllJiJltlxltt, i tte
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rrpr.r3BoJlr{Tb:lo o.tI{trfrr j f0.-rrrilHrrx (taxropin, tKi 3i,,1pi:lnxro'rl 6iona",rrrso ni,t

BuriorIIrofo ra,-r I1BA. g i-I t rtr n.r H) Rrl t I oc.f l.

BuxonHe na-IlrBo He BBaixa€Tbcr eiguoeLrrcBaHoru eueprie ro, ocr\l,tbKti t.tr.i

iroro dtopnyBaHnfi norpiSni rri,rrirosn porcin, i.rrcnr.{ cnpas:i He \rox\Tb'rAK -rrrB.r'

qeKarr.r. Eiona,rueo,3 iHruoro 6ory, rtoxoi:lr]'rr):6ioltacr.r, flK], \roinHa nrrpoS.rrrrr pix

3a poKo\r 3a :loLto\'Iororo clirircnx rrero.'tir] Bc-lcHHq ci.rrr,csuoro rocnotapcrna. I-{.-

o3Haqae . ruo 6iortaca 'fa 6ionarileo eiluos,'rrororbcrr (lrui \ro;+ie\to 3a-rrisrr nr

BHKopucraHe 6iorrarHuo :lil -Iy)Ke rictpclr rcr.rii .rzic).

Bit;ti,lugo 3a3IIaLIIrrLI, illo ,<<sillrtoe-'IIoBAIIa)) eneprir ile IIe re calte, uo
((3cireI{a)) eueprir. BiAHoB,Ttonaui rxepeJra eueprii, raxi rK 6ionannro, r'ilpo

e"reKrpoeHeprir, nirpona ra coHqlrHa erreprin. He cKopo :tHr{r(fryrb. <<3e:reua> eneprir

TaKO)K KOpr{CIIa .filt fi"rraHeTlI. OCKI"'rbr(}.r BoHa He 3aBAae rlrKotrr{ eKocl{cl'e\{aN,r, He

BHKJI.IKae IiHciIorHHx .louie i ue cnpnr€ r'.;ro6a,rsHonry no-reir,riunro. Cotrqqlra

euepril - ue (3eJIeHa)) eHeprir. Bcn ((3ereHa)) eHeprin BBalKaerbcl niguoa,rroBaHoro,

are Hc Bctt IloHoB-rirctsaHa euepri:r c 3eleHolo. 6iorra,'nrso ue npur(Jrailil

Riruon,rrcBarILIX A)(epen crreprii, rrxi rre 3aBTIijlrr e 3ererrrrrtrr. ocni,rbrir.r BorIo rcir(

N,roi.rie crarr{ nplrrrr.rHoro uaprrHKoBHx ra:in [21.

B Hayrosouy cniri gimrr 6iora.itr4Bo Ha rrorupu xa'r'eropii a6o <loxo-'riuFurl

3aJteiKHo nig crrponr.rHu, rrKa srrxopr.rcroB)'€Tbcrr A;ur ix nr.rpoSHuqrua (pr.rcyuox l.l).
Eiona,rHeo nep[Iofo noro,rirrrrr BrrroroBlrtorb nepeBaiKno 3 xapr]oBr..rx

ilxiepen, IlpHx,rallt RI{rroqarcTb Kpoxl\la,rt i: :,ratroBLIX pocnHl], Tar{HX fI( KyKypy,rl3a

Til IIlIeHt{ut, uyKop i: uyKpoBoro orrepery, poc:ruHHi olil ra rnapr.rHHi ,\rrilrr.

fla,rHBo Nlo)ie Syru strroroBJreHe 3 uux pcqoBrrH pi:unnru cnocoSalr14, B To,\ry.rrrc.'ri

3a.1onoN'toforo ntircpoopraui.tviB (6anrepiir'fa iuLuux rcprrxirrrrr.r oprarri:r.rin),

I-lanpnr<-1a1, rpn6 Saccharomyces cerevisiae (nrrnrri ,tpi;rr4xi), r{oir(e :6porrxysarr.r

UYKOp:io erarrory.

Stona,rtrso Jpyroro noxo,uinrrr nrrpo6-rrerbcr 3 rrenpoJoBoJtblrux axepe:r. B

ocuotJnor\ly BoHo BHtoroBJrHCTbcr r uc-rlo.luln. r lxoi cKna-larorbcfl KJlirurrnicriurlr.

-fx Axepeno \{o)+iHa llr{Kopr4croB\.BATrr ra.rrrurKrr pocxr.lrr. I-le lrarepia,rn. ulo
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3aJIHlllH"rlHCb nlC-lt 3LrOp] iCrrsHoi rlScrlil{14 Bpor(aro, ronry i.roro Ille Ha3HBilrtrrr;

Ilc,rIIoJ,]o3rIuNI5iona-rltgort'Jepcno.filco,'to\{a€ilpI,iKna.1aNItI\laft.pi3.l]3.

BH riop rlcToByroTbcfl .lJr B r rpo6 H rr u'f B.t ueJl roiro:3Ho|o 6 iona..il,r Bil.

EioilarHso rperbofo norto,risHn nHpo6lrrort : neBHrrx err:ie Brr-t(-,lta,. -;l

l{errci BLlifI4 no;lopocrerl N'Io)Ky'rt, cuHTe3yuarh mnpui peLroBrrHu rir \ra)a.i:.1

BLr{opr'rcloByBalt{ rrc 6iorra:urso. Bo,fopoc'r'i (rorocrrHle3yCITb. o orxr-'. crtsr-rltrtriof b

BenttKy 6ionracy ielacHy eHepriro. Ocs uor,ry'noHrl po3rxrlarorbc.q rK Hefopore

BHCoKoeH eplernq He rxepeJro ;1,rr s lr poSH H LllBa 6 iona:rlr ea.

O.llnax IriHpoKorlacutra6tte, 6ionar.urrso 3 Bo-ropocreii Bce rle .r{yr(e Jlopore y

aHpoSuuttrni. loc,ri;lurrxrt naNrararo'rbcr po:po6uru r,.pruti xrc-ro-tH :6upairrrx la

6iopeaxropn.

Eionzr,rlreo LlerBeproro rrorco,'riHHfl clxlroBnrs uairrrosiururi ceKTop rexuo,rorii

sr'tpo6nnqrsa 6iotta.rtLIBa, B sr{o\ry eqcHi rrANl]raFofr,cr 3Hi}r"rrt{ I)Kepexo 6ioeueprii.

ttKe oIHoqacHo e NIero.qol,I y.rloBrroRaHHrr ra s6epiraHHl CO:. Ue 6iona-rrueo

3a3BHqafi crBoproerbcr 3a !orroN{olorc repet{oBHX rexuoloriii 6ioxilrii a5o

rra(rrono,1i6Hoi rigponepepo6xri [3 ].

[1e p ue
NOKONiHHX

Ipyre
noKorinHn

Tpere
noKoninHn

r-{eree pre
iloKoniHun

C in uc Hci rr:cnoga pcu xi

Kynbryp14

Henpogoeoruqi

A)Ke pefia

Bogopocri

lr*ui
AJKepena

PncyHon Ilrr.lr noxo-'riuu Siorra:rns:r
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[]r.r.rir 5iorrarrrsa

Eiora,rHBo \toxlla r.racrr(tircyBar14 3a AiKepenoNr irrrrrolr. Borrlr rro;xrrr 6rrr:

orpuntaui : ,riconltx, ci.ttct ttorocno,fapclxnx a6o pl.rSrrux npo4yxrin a5o rricrxrrr

sijlxojlie, il raliox 3 afponepepo6rroi lpo\,rucJ]onocri, xap.ronoi [po\rnc-toBocrl r.1

xapLloBux no6iquux npo,lyr<rin i eiaxoaie. Boun Molr{yrb 6yru rBepjlrr\rrr, Taxtr\1r

tK rlpoBa, IlepeBIte nyr-i.n,rn. pi.tlttntn, Tarc,rNrur sK eraHo.q,6icl:tl.i:e"rrbFre na-'rrrBo'ra

nipo,ri:He \{acno: a5o rasono.rti6rrrmllr, Tarir.rNrr.r qn 6iora:.

Xinriqna crpyr{'fypa 6ionalnBal N,rox(e 6y'rH pi:Hoxt, rrx i rinriqHa ct'pyKlypa

BI{Kofirloro naJuBa. I{arrr iurepec noJrfac B nepttly rrepr), a pirxonry 6iona,rnni

Lrepe3 r"roro JTe |r{icrr rparrcnopryBaunfl .

V la6lnui 1.1 HaBerqeHo nopinnr,rr,Hy ra6:ruqro Bur\orrFrux si:rie narusa ra ix

ero;roriqsHX aJrbreDr{aru B.

Ta6,rHrlq 1 - Ilopinurrrbrra xapaKTepHcT'uKa pl3Hrlx BuillB ilarrvrJa.

Eiona;rueo grrKonHe Olorli"* Pirrrrruu

Erauo-,r Feu:lr H,"Erau
---;.-

Erauo"r lrae nprt6,rr.r3Ho noJroBrrny eueprii ua rracy

5eu:ltnv. a IIe o3Harla€. [lo J.r]rr orpir\IaHurl riei x
errepr ii nolpi6Ho sJei,ri Sirrr,rne erallony. Elaso.t

fopnlb .rrrcriurc, rrilt Sclr:r.ru. ilporc nnpo6;rlc NrcH[re

otincV Byr"reUlo. O:tHau eraHo,'t aupo6",rre 6i;rr,ute

o3oHy, ui;'x 5cn:rru, i lHa,*ro cnl)rrre :rrini. !errryulr

noeHHui 6yru rro.urcpirioeaHi r.rr poSoru Ha erarro.ri.

E iolrr-lc.ns lr4ae ;urruc lpoxlr N.rcnille *repr ii, Hix :srrqaitHuii

ru3e,[b. Birr e 6i"ntru afpecfiBHH\t IJ're .qera;eii

-IBIII'\11a. Iil;t( CTaHAap rnttrr jllt'Jc.'tb. Itio o3Haqa(.. rrlt)

JBrl-\'Hrr noerrusi Syrri po:po5,reui :t )?axyBaHHrN.l

BiH loplnb ,n.rc'r irrre, ui;n jrr3e-xb.

Ilcllule lBel'r.]ll\ (li.lcfllHoK I \tCItUrC

O lrr-ll I l--l t.

VTBO p ltr iLr tll I

Ctlt,.l) I\ alnKl
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flpo.lonxtL- H Ht Tao_r U u l

Merluo-,r \{crau Nielatro,[ \{ac nprr6rn:rto rra rpcrrnl\ -rrtr.1

NreI{ue eHeprii, uiN veraH. MelaHo,-r - ue pr:lru

.le|Ho TpaHcnopTycTbcf . to-1j s1i IlcTlH -
ra:. lxnl-r norpiSuo crtrcHyrll

lJio6yr aHo,,r Ecu:rrrr bvrli; Diody"raHo,r \ra€ rpoxu NreuLLre eueltrii. si;x Oeu:trr

arre \,ro)rie npauroBarit e 6y.1s-rxoNrv aerorro6i-ri. ruo

Bnr{opncroByc 6eH:nH. 6et ueoSxilHocri rro.rudiriarrii

KO t\I froHeHTlu rf BLIfyHa,

Biona;trteo HaIiKpttu{Lrui cnoci6 cKoporrrrr{ Br.rKr.{;(n napHr.rKoBHX fa3iB.

Taxorn ix NIoiKI{a po3rntrarn rrr( crrociS ei{eprerrlLrrrol'Oe3nenr.r, flKVV €

arbreplIarHBlIH\{ BI{Ko|rlroNIy Ilarl]B]', iloclyn]ric'rb sr(oro o6lreNcua. Csorolrri

Bl4Kopficl'aHHt 6ionarvBa po3nupunocr B ycboNry cniri. A:i.r, enpola ra AMepr4Ka €

o/Irril\,I1t 3 ocHoBrrux BLrpo6HHr<in i cnoxnsa.lis 6iora:y.

Teoperu'tHo 6ionarttteo r\{oir(Ha relKo orpnNrar}r : Syllu-lrcoro .lxepera
ByfJTeqlo, il{o poOurs cporocuurelurrrri pocnuHh uair6i,rlru rtacro

BHI(opHcl'oByBaHuN'I BHpo6H14qtrM N,Ia'r'epiaJroN{. Mair;ne eci Br,r;1H lrar.epia,rin

pocJI'llllloro rloxo.l)KellHfl Br{KopricroByrorbcrr A-[s nupo6rrrrqrsa Siora:]y. O,lrrie ro :
rrti.i6i-rrr,uuix npo6jreN{, 3 rrr(orc ct HKaro.rbcr .toclijlrrurcrr e rtiii t.aJrv3l. € re. rtK

reperBopu'rn eHepriro 6ioHracn n pi,lite na.;rnso [4].

B ;faHr.ilr tIaC AJtrr srrp iUeuurr Br.tule3a3HaLreHL{X npOS:reu BHKOpHcTOByTOTbCTT

ifBa N,reToIH.

Cnovarxy Br.rpotqyrorr, u1'xponi Ky,rbryp14. a6o t(poxNranL,, xJt5r orpir\{aHru

e]'allony Ilir'{ac SpolirrHl. V;pvlorry cnoco6i B}ipouyrolb poc,rrn}lq, rxi rprrpoj{rro

supoS,rxrcrr oliro, HanpuKnar rfpoOv ra eo:opocli.

I]i nrac,ra ttarpinatorb rnt 3rreuurer{rrs ir s'n3xocrr. nrc;rr Lrofo

Blll(OpllCIOBylOlb tli lta-]il8O Jnt _lilJr'-rLHt:\ .tBlrr r Hie

0e3nocellejl[r bo

IIlo oLriro N{oitiHa Io.llarrior]o tii--p..1.r.',Jrr.;: _t.-.q r)'tptr\raHHr{ 6io.{n3eJrro, srtr.rii

N{oiriH a Br,r Kop tr cl'o nyBa'rr.l r1"u p i:tu I r r r t i. . .., :
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5i:isuricrr' 6iona-rrtna orprl\rylorr,: 6iortacu a6o 6io,'roriqHnx eilro:ie.
6iorr.racy Iro;*lLl Ha3nartr rrarcpialot\r, r1(o rroxollHlr, siJ neuto:ABHO ;il1:J,- ,-

opraHi:tr,ry. 6iLrlruiclr Siorraclr Ha!xoJrrrs eil pocJruH irraprrH. BK_tR)LraruLut .;ni..

I-Iaiieax{nHeiLUoro ocoSrr.reiclro 6iovacH € Te, ruo BoFri-l € ei_lu,.re.rh-,3.::;;r..:

rxiepenoN'I eueprii, ua siAnriuy nia iirnux rpr4poitHr{x pecypciB. raKtr.\.qx srri.t_rr{.

uacpra qH Haeirr, rrAepHe rra.tr{Bo. /]erxi 3 Kynbryp, nrci eupou}lrorbcrr BuK--lHlLiHo _{.trl

eHpoSHurl'rea 6ionaJrutsa s CroryueHlrx ll].rarax Ar,repunH (CuIA). LIe rpaBrr. coesi

6o6r'r 'ra KyKypyI3a. 5pa:H:rir eHpo6:rre LlyKpoBy 'rpoc'rlJHy, eepona eupod,rrie

uynponnir 6ypxx i nurenuuro, Kararl er.ipo6rre uaHiox i copro. flisaeHuo-CxirHa

A:ir nupo6"riflc x.{icxarrryc i tta,rbmosy o,riro, h-r,tin nupo6uc rr.pocpy [5].
Tencp, r(oJrr aniarlir.,iHg 6iorriurrso cxBarerro r,rrrr Bljriopr.{craH}r, ua

rcoNteputriHrrx peiicar, ogtiierc : nar"tSirrruux rrpo6JleN,r €t s6irsuleuHq neo6xi.qHoi

rci-:rsxoc'ri cupoBllHll. Cnirosa aniaqiHna rrpor\{r{cnonicrr, cno)KrrBa€ si,r 1,5 ro l,l
vi,rup;tin 6ape,rie Jet A-l (rrpr.r6lu:no 250 r,ri,rup.lin.riilpiu a6o 70 nilurplin
raloHin) ua pin. Aua,ris noKa3ye . Iuo Jiurre lo% csirosolo 3anacy peaKrr.{BHoro

[arl4Ba :anniHroerlc.q 6iona-unnov (irruuuu c.]roBaN,rr{, l0 % ceirosoro cp:rory

Br.rKopuct'oBy€ l0 % nalussoi cynrilrri), lrto6 nil.rpHlrynarlJ )rc{-t.re:Iarnuil pr,rHori

6iorra,ruBa ra 90 oA Jet A-i).L[e nroxe cl.ar.Hcr, rrKUto rpouec nouepuia:ri:auij rrile

Ao6pe, i siH r\'roxe 6yrn pea,ri:onaHuir BiKe s 2025 poui. y rerKux fanv3rrx

aeiauiiirroi nporrulc,rosocri .co 2035 porcy 25 yo asjauifuloro (t,rory nnaHy€rbcq

Br'rKopHcroByBarr.r rra 6iona,rnni, il ;ro 2040 poriy - 30,t/o. orrrax rnrr ilocrrr.reHr-r'I urrx

rri;rcH Hco6ri:lllo ntlpoS;urrr criirxy cirpoRrrHy n novepuiiinux Kijrr,nocrqx.

Exo;rori.{Hi acnexru eHpo5rrriurua i suxopncrarrHr 6ionarr{ea

R oclanui /lecq'rut:ti'rrtr JIO-{c rBo cr vpSonalre rul'rzlFrrrqNr Br.rcrra)ieHrrq

ececeirrrix [pllpoAHux pe:epnie tta.rrrBa. Cra,ro aKT),anbr-rHM rrr4raHH, npo

crllopeHHfl i po:podrli a;rl,repttaruuHrr.\ e r{cprc't rrrrnrr\ pecvpcin. Orrrul,r : napiaurin

onrl{Maxbrtoro piuleHlrx npoS,reN{u € aKTIIIlrr{i n.-lreri: rri riore-tbHi l,r;r xrur,roslrx i
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Hex{I4TJIoBHX rlpurllllleHI'. eKI nllatlrclo'tb IIa SionanHsi. /JHual,rivrro 3pocrar rttr..,r.

na raxi crrcrel{H o6irpier n xpaiHax IlieHiqnoi Avcpnrcu, enponH.

EionarHeo e VnpaiHi rarox cl'ae Bce 6i.rrrlr iloilynrpHrr\r LreJr-r , t.
JetlieBI'13Lry. erfenTrterticls. ettr),toli,rHicrl, npaxrHrrHo Se3silro:nicri.

Bnpo6rrurlrno i cnolrugaHrrq 6iola,rrtsa sci,rrlKo nr;lrllrr\r) e r bcrt e B11..n.,r.-,

Llepe3 pn,1 npuilHfl,'IHx crpareri'trtttr pirucrrs. ClrcreN{a per-yJrrotsaHHr nrrpo6rrrrursa

6ionartisa po3BHBanacn n €nponi npouro\r ocraHuix porie. )' 2003 poui d1.,ra

ttpHi.iHl |a f{upercTuea, uo Bc-raHoBJrrcBaJra uini sarriuteuHl pi:xoro raJuBa

6iona'rHsoxr2nn;Io 2005 poKy i5.75 n/o l,o 2010 poKy. Iuurnri,:IoKy\rerrr crBoproBaB

ocHoBy oilonarKyllaHHt Ha 6iona,ruso: BoFIo IIoBHHHo rroeHicrrc a6o qacrrioBo

3ei.IIsu-qruct si.{ no4aTrin 3 \terolo 3a6e3neqeHHrr iroro r{oHr(ypeHrocnpoN{o;nuor

uiHn.

O,lHax IIporHo3H, uioro reNtttie 3pocraHFrr prJHKy 6iona,rHsa ne BnnpaBranlr

ce6e. v ciqni 2007 poKy ec 6y;ui olo.rorxeHi clpaleriqHi ui,,ri uolro :a6e:reqeuu;r

eHeprerLILIHoi 6e:nenlr i rrpioput'e'ril exo.'rori,lHoi no,ri'rurcr.r, opicH-r.oeagi ilo 2020 tt.:

1. Heo6xilnicrt 3Hux(eHrrr Br.rKnny ilapFrqr(oBllx ra:is ua 20 o/u;

2. lonegeHtlt qacrtiu anbrepHarlJBnr{x /rliKepen B eFrepferurrFioN{y 6arraHci lto
20 si:rco'r'nis:

3, 10 o/o lionatuBa B rpaHcnoprHiii crpyxrypi rarr'BHoro 6anaHcy.

Ann AoBeAeHHt LIacrKL{ 6iona,rusa B eHeprerr4qFrotvry 6a,ranci ,lo 5.J5 %

ueo6xitrno 6yro lloBecrn pisenr tioro nHpo6nnurna rc 24 MJ..rFr. roHn, :anriuanuru

TII\'l ca\{I'{lr 18,6 l\'uIII. ToHI{ BuliollHoro rra,'rrrBa. [{e o:rraqac. rqo 20 % srjl:ara,rtuoI
n.lorui opHr4x 3eNreJTb Heo6xitno eijlrarH ni.q 6iona,Tr.lBo, u_lo €.lochr.b Bafo\{llN{

IloKa3HHnOlr. fllroc,lo Bct,ofo" ece 5i-rsrrJe qilcJro $axinuiB llpilxo.IrIlb l1o r]r4crroBKy

npo re, uo nepexil na 6iona,rr.rso nprr3BeJe Jo npo.{oso;rs.loj Kppr3r4 i nocrynosoro
3IILIUIerrHr rporriuHHr ,ricis. Tarco;r 3'r{Brr-.rrrcrr gocli;1;rtennx, ulo ltenxi cop f H

6iona",rr.ieer He npu3Bonrrb jlo cKopoec.rrus errxrr:iB napHnKoBldx rasie. Ili $axropa
Hefa'rrjBtro Ito3traqtrr'ILrct Ha p03BH-f K\ 5 iOr r a. il l B l i of o llllH K\'.
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I{epinHr'ir1r'no e c \ta€ rrarrip cKoporr.J''u 
'HKopHcra'H, 6io:rr:e.rg

nanbN{ollHX 'fepeB' ocxi-rrxtt \IacoBe nHpo6naqrao -r'aKoro rr'-rrrBa j..a,:j,
3HuuleHHrc rponiuHlix ,ricis e In,roHe:ii.

3et{qar;Ho, He l\{o)riHa roBoprlTr.r rrpo Te, u1o eC la iuui xpai,Hlr e H11rl6-..;:;+,1;l

illll \loiKe lontticr'rc eirMOBfirucs sirt i.lei po:LunperrFrr nlrpo6rrirurBa Lirrrr.l-rits...
eepoxonricir Mac uanrip cnprrlr fr.J po3po6ui ,r.aK 3gaHor.o biorra-rrrBa _tp\ r oro
norco,'riFrH.s, rKe BuforoBJ,rrcrr,crr : eiexoA ie aepenoo6po6uoi npo\rrrc,roBocrr"
coJ'IoN,rH, fHoto ra iH. Craexa Ha Hr,ofo po6ur;ct raK -qK, sri.lHo 3 JocJrlxeHHrxrrJ,
BOr{o 3.rarue nupo6:r.sr, 6i,rb'ue eneprii i :nuxtye Bl,rrr{jr, lapHuKotsax ra:ie.

)]nn norai'rbruoro po3Brrrr(y p'ilriy 6iona,ruea n e nporri ueo6xirue
'roTpHMaHHfl pfll{y yNIoB: B.[ocKoFIaneHn.r icrtytoLlux rexFro,.rofili rioro aupo6uuurna.
po:po6rca i non'repuii*ra peairi:auis 6iona-rrrisa rpyroro ,,oxo,riHH_a, a rariox
:a6e:neqeHtr'q roopgHHarlii' lriN Be JrrirJ\,rH e nponeiic sKLrNrrJ yqacrJHKax{H rro
BnpoBaJ)rl.eHHrO ruHosauiiiuux po:po5ox.

Olxe. rrepesarr,r l HeilonlKu sHpo6HUUr.ea i sunoplrcraHH' 6iollarruea
3BOIrTbcr Ao rracTynrrofo.

flep e earre B r.r Kop t r cra rr rr s 6 i o rr z]-rr r{ Ba :

1' Mo6i"rbrricrb B rropiauruui s iHrxulrrJ arbTepFraTuBHrrMr.r Al*epenaNrrl
eueprii" B laulrri qac' y 6i'rlu ((paJrlKa-rbHr{x)) a,rbrepHalrBrrx er{eprorexuo:rorili,
TaKI.x tIK col'qqlla eHeprernxa i airpoerrepfer'r(a € orrra Benr4Ka npo6;renra
n'ro6i'rrnicrl' ocxi'rsxa coFIIle i eirep He r\{arorb nocriiirroro xaparcepy, jl..,rfr
taSe:ncqertuq BeJIIiKI'ix noryxrirocreii B T'aKr{x eHepforexHo,roriqx, roBojlr,rrbc,
Bl'rKoprlcToryBarr aigHocr-ro eax<xi il*VxrvJrrropHi 6arapei (a-rre 3 B.l.cKoHareHHrrN{
i-c xr ro,'tor-l ri, i1.rr npcl6l e tra lrocTyrr o Bo nt r p i r uyci.tca ).

3 irruroro 6oxy 6iona,rHso, rKe jlocrrrb ner-Ko Tparrcnop ryBar'. \{a€
cla5i"'rsuicrn i tocHrs Be,:rr{i(y ((eHc,pr-otrli,lr,sicrs>, rIc 6iorta,-rHeo ]\roir(rrL.r
BHKopllcroByBarrr 3 rre3rraqHHN,ru lro:rr(tixauixrrrr ie H\ roqfix rexuo,rorifr Ta
irr$pac'rp1,KT Vp rr.

2. 3ulr;r.c-unx naproc.ri. B lanlrr-i rlac ua prrHF.\ drona.rlrBo KoruTyc trari>ne
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crrJrbKH )K. crii,rbKir i OeH:rru. flpore, B

IIepeBaf. ocxi",rr,xH ue 6i_rr,ur qrrcrrrr'r Blr.l rrajrilga.

ctianosaHui.

3. Eiona,rireo Nro)iHa rrpucrocyBarr.r.qo KoHcrpy1uii icu1,ro.rrr.r -terrrrHiB.
u1o6 nonu .lo6pe rrpauroBanu n ycix yx.roBax.

o'tHax ue Ilarullo Kpat(e .lit,, .lerr.yrriu, BoHo 3rrr.rliiye 3ara"rbH\ Bap rrc r b

I(oH'poJTIo :a6py.luenHt rBH.yHa. a o'i'){(e. tsuMafa€ N.leHrur{x BH.rpar Ha rexHiqHe
o6c:ryronyBaHHt. 3i :6i'usrueHu.rrrr rorrr{ry Ha 6iora.,rl4eo e linroeipHrcr-b, uro B

lrarl6yrutoMy Bouo craHe relreBurc..

4' 6ionaluno Bupoulycrbct Hil ilo.rrrx. 6cu:r.rn o'rpr.rNryrors : cupoi rracp.rlr,
tKa He Iriluocurlcs ro eiJlroerloBarr{x pecypcis. Xoqa cyqacHr,x 3araclrj
Br4KonHofo ilajTr'{Ba Br4CTaqHTb ure Ha 6araro porcin, BoHfi e rciHrlesony nigcylrxy
KolHcb :axirtqarscx.

6iona,ruso BH|oToB,rrerbc.s : pi:uor chpoBrlHH, r.ilKoi ,rK ruiir, eilxollu
cl"rrbcbKolocfrorapcbKux riynbryp i poc:inH. tsnporrlenHx cneqiaJrbHo J,1' rraJ,rr,{Ba. ue
noIIoBJIoBarri pecypcu, etii, iil.toeipuo, rre 3aKirr.rarbcr netii6,rnxr.rr.rM qacoM.

5' crcopouenHx auxl'i;iR ilapnrJI(oBHr ra3ie. Eiona:rrrno 6i.rr,ur exo-roriqrre
.'a'TI'lBo' r nopieHlHHi : BI4KOTIII',tx,{H BrrAax,rLr [aJrHBa. [pr.r cna,rioeaHui, BrrKorr'e
rlarllBo nupo6nxe BenuKy tti,rtiticrt ByfneKricnoro fa3y, rrclrr.i BBair{a€Tbc,,
napll14KoBI'llvl fa3o\l i npu'iltttoxt yrpriNraFrlrr coHrLrrrofo TerJIa I{a n,ra'eri.
Cna,rrceaun.q eyri;r-u i rracprH ni:lsnutye reNr,,eparypy i sHx,tuxae r,ro6a.ntrre
florenJllHIIr' ll-{o6 3NIeFIIIrhrH BII-rI'IB rrapHHKoBHx ta:in, N,roxHa Br4Kopr.rcroByBarr.r

6iona,rLreo.

/Joc'ilxtellHtl noKa:lvtorb, rrto 6iotaJrJBo 3r{rJ)r(yc Br.rKr.rilr.r rrapHr4KoBHx ra:lie
l,o 65 o/o. Kpirr rolo npn Brdpo[ivBar{rn KV.rbryp t:rs 6iorrarr.ina Bor]r{ qacrr(oBo
rlor"IHHalorb oKCIJ:1 Byurelllo. uto poSlr-ri, ctlc fe\Iy Rlrriopllc'filnHrr 6iona-nnsa rue
6i;rtru criirxoro.

6' Exottorli'trta 6e:uexa tnt t'1taitt. lrlLr re s.-ro-rir.f b 
'e-rlrrrihx'J 

3a[aca\{rJ
BIJI(OIIHofo na-lliRa' Irtlopr rta(lrtr 3eJtt.ui.l€ rcr.riurrlr rptr.lo\r B eKoFroNriui xpaigir.

nuxopuclalrrri 6iona:ruea 6r.r1r,...

niH enpo6,rrt€ \{errure BrrKrrf rB ilt jl
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flxuo J'Ito.frr noLiH\TL, c\rr,rrrncfl n 6irc nr{KopHc'rauu.q 6ioila,frHna, To 3a.rexHicrs s..

inrropry 6y;ie 3HrrxvBarrrcq, 3aBlrrKH 3pocrallHro supo6uuurna Sitrl*.'.,:,'-:

clBopr4'Ibcn 6i.irlure poSo,lrr vricur. tuo \Iae II03r4T'I4BHo rro3HaLInfucfl Hr.i 3xr,:rl.

xpaiuu.

l-{e,to,r ixu 5 io na:r n sa :

06rrclrtcuHr periorra-rurrol upu-{arHocri. uanpr.rK,ra \ricueHrc rb J l-...irr:t rt \1. Ltl

\,ra-ronpr4narunii jl.rrfl tsHpouiyBaHHr pocirr.rH ;ur 5iona,[HBa. Poc-'rtruua cupoBIIHil .]-rt

6iona:rusa, uafiil,roeipHitue, Syre nupoulyBarrJcrr B neBHr.rx perioHar. I{e non'xraHo 3

p.[,roM rtpulrur{. forToBrra 3 rriux'- rle re. ulo .tesxi Kynbrypu npocro r(pau{e pocryrb

B orHr.rx lticu.sx i ripure n iuuux.

flpn eu6opi perioHy tnfl errpo6rrnqrna pocrlHHHoi

BpaxoByBarr.l:

crrpoBr rHr.J rpeda

Bo,toropucryBaHHfl rrnN,r r\reHtrre BorH Br.rKopr{croBy€Tbcr rJIt

Br4porrlyBaHHr chr'crxorocno,tapcrxoi r(yJrb-rypH, TIJNI Kpaue, TaK flK BoJa c

o6lreNeHuNr pecypconr. Oco6rrlBo ue Kpr,r'rrirrHo s 6irrur ilocyrxJrr4tsnx uicunx.

Irrsa:rrnHicrb - ypozc.rri, srnli n6nnae vicuesi poc.rlrrrirr i sxl.ri.t BalKr(o

rioHTpo-[roBa'rr{ N,roxe nocraBr{Tr.r ni,c 3arpo3y Siopi:uor,ranirrs ra ceprio:Ho

rroLnKoJH rH cr(ocHc r cnrl pcriorr; .

Po:roqicru NricrteBrrx rpyHris. r\ro7ri-rHsicrs Brr.ryqafrr rpyurrr rri-r

er.ipo6HnurBo ra BHriopucrarrrrrr Ao6pr'rs. Be,rr.rrca rci,rsxicrs o,riiiluzx Kynbryp, ruo

BnKopucroByrorbcrr Anr BHpoSHurIrea 6iona:ruea, e KyJrLTypaMLr, uo rlorpe6yrorr

ee.nrxol rri-rsrrocri lrirrepa,rruHnx pcrroflHH i nprr urrpou-iyaartHi 3r\reuuvrorb

po.lrouicrr rpyrrrin. Touy ryxe npucrcin,rueo norpi6uo ei,qrrocn'nrcfl .1o o6lrpauu;t

3eMeJrb, rrni N.rae ceHc siAsojlH-rrr ni,r o,ririHi rexHi.rHi crpynrypH, He :aSuparour.r

Te[)nropii. rr.i npn-ta-rHi -t.rl Bnrioprrc fArrrrr irrrrrrrx rtinnrdx ci.-rr,cxorocnorapcl,rclx

Kyirb'ryp r{H sar:Hqri :r,tricosrrnrrr \raorBr-r\rn. Taxol< rrorpiSrro npopaxoByBarn

aapricrr ro.farKoBoro BrdKopr.rcrarrlrfl :o6prrn 3 Kor{Tponerr ir xi,rrrcocri, ruo6 ne

cnpHqr4Hurn xiuiqsoro :a6pyrrieHHfl rpr uri n. n xi sr ttiopncroByro'rbc.fl .
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PO3ArJr

I{Y,IIbTYP

2 TEXHO-IOf II OTPTIMAHI]fl EIONAII4I]A OJII IHI I\

2.I Cr.rpoerlrra Jnr orplrNraHns 5io;fuse,rrc

flr npanHro, cupoBr{Ha nxfi ulrpo6Hnulea 6iojlH:e.ur \rae arrcoKrrn arricr

xnpy, ro,qi sx enricr ecpipuoi o,'ril s HacryilHr.rx Kynbrypax He ry)(e errcoKrlii.

Pinax yllieepca.rbira iiyjtbrypa, Ha rKy npHna,Iae 6lu:sxo 10 %o :ara:rtnoi

nrouri rtocinie o,rifirrux riyJrbryp y ceiri. B enpori pirran Nrolrie KoHKypyBarH 3

coH.qulHl{Kol.l. Pinax ^leLuo Met{trr po,lrouniit, uilt col, i lae cra6i,rsHuil ypoxarl i:;

cepe.rHbopiqsoto epo;xafiHicrrc 20-25 q i ra (courruHnn B cepeAlrboMy 10-12 u I

ra). Pinax noKpauly€ crpyKrypy ra cllirocanilaprrnr.i craH rpyHry. 6araruil a:ororr

Ta isurHn.tu l'rixpoe;reueHTaN,rH" c rryiloBrlr{ noilepeitHr.iKoNr 3epHoBux (ocoS,rrrect

nureunrli) i uoxre 3HaqHo niler.{ulhru epoxafiuicrt.

Cor (CIIIA. Apreurnrra) - 446 t I ra
Karro,ra (Kauaaa) - 1000 r / ra;

Kacrep (Epa:u,rir) - 1110 ,r i ra;

-frpoQa (lrrair) - 1900,r / ra;

fla,rsva (lrrtorre:ir, (Di,rinnilrH) !o - 5900 ,r / ra.

fla:rrMoea orir sr.ixopucroByerbcfl Inr nupo6urirlrea 6ioln3eJrr 3 1987 poxy.

O,rsax lioro eucol{a reN{rreparypa rolryrHiHHr ( I I oC) oSlrexye iioro BuKopilcraHHq

o rcpaiuar: rponiuulnt r,ril,tator.r. MoN,rneicrb Br{Kopucrar-rHr isrunx eu4in lraciuun

o"uiliniix Ky.ubryp .1:rr nnpo6rrHrll'na 6io:tir3e"r.fi ,lo xiHur{ rre Br.rBqeFra.

BxHeaHHs ropixonoi o:tii p03noLranocr n Flinaparya, a B fpeuii 6yro

rrpoBeleHo ycn iune roc:r irxeHFrfl Brrr(op r r craH r'rr 6aeosHq Hoi otr ii.

tl Luii Siona:rr.rso orpnrrvroru i; 3eperr BoirocbKoro ropixa i pocre rra

ne:pyuttit:r, e -ro\ll,HeBr.rKop14croBVnaniri;err.rr. \/ norriprrrrr perioHax 6iolrr:e.qb

I\loTriHa oTpll\r\ Bal lr J colttrilHr.rt<onol. rii.re tull(rlJr)r o-tii la xoilone. lb.
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V Be-rltxirj Epltratiii. or.pirr pinarcosoi, rluKopuoroByelbcrraKor+( o-rrtr r\riirr.:
iJ o6csr- c'raHoBrlrr, i0 rri_rlr"roHin ;rirpin ua pir<.

CnpoenuoFo -t-tt ettpoSHuu'raa 6iorn.ler.rr € i cHpotsrrHn \r'reonrirJ:.. -.=,

nlArrpu€Nlcrn (rnaprrHuitlYr x{Hp), pu6'n.tuit NHp i aogopocri.

/{o Hegaettboro uacy cirtucbKe focroAapcrBo MorJo froN-ra-rarr1.-[ ..i: '] :,.:

Lrac'fny rpoueii, nr.i .qlollr.r snTpaLiarorb Ha irxy. oruan norp!-61 :.^: .t,:r1. .

arpapHoro ceKTopy Jufarorb Balrit(rJl\r 'rrrrapeNr Ha .4eplKaBHr.rr"r droJxer. r..t,1,, *;:\
Aoxorie He.qocrarHbo rnrr 3aroBoJreHHr cKpor\,rHl.ix qiH i nonHry.

3a6e:ne'IeHHs cnox<uea.IiB qucroro erreprie rc ni;xpHeae uoei Hanllr\rh.ri

po3BHTI(y cillcr,xo|o rocltoilapc'rBa. f3upo6rrurqreo 6iogr.r3erfl \{oiKe qr.rpKv,troBt].I-tr

paHl[Ie LIOBIJl(opllc'raHi ci,'tscsttorocflorapcr,ni yri44r ra crBoproBarn uosi po6o.ri

r,ricux,

!:rr ycrrilrrioro npox/rncnoBoro po3Br{r'Ky Qepnepn noeriHHi qirro c:rixyna-r-u

cylacHHNI pl'IHKoBHNI reHifeHuinnt, ttepeposno.lir.sru opui:elrni ra eixso,ln.rfi eeruxi

N{acxBH se\r:ri jt,rrr BHpoLuyBaHHr 6io;tu:erur (:axHcr poc;ruiH). Ile nprl:eolrirb ,lo
noripueuFrs fpyr{ry ra iioro txocri.

B Vxpaini pinar< B ocHoBrro\ry euKoprJcroBye rbcfl jtJl, rnpo6uuqr.sa

6iolu:ert{ (xoua ,rll'ttuc 20 % ypo}(arc n.re na euyrpimrriri punor). B Vrcpaiui e

6ln:lrco 3 lr-rrn ra :ert,ri 3 noreHuia,rolr rnr BHpoulyBarrHrr uiei KyJ.rbrypH is

cepeJr{borc npox<airHicrro l5-30 Li i ra.

v rpaTHi nepepo6xa 75 "/o Bpolriarc pinaxy :a6esneuye nr.rpoduurJrBo ;1s I,J
N{JIH TOI-IH 6ioIluse:rs. Euept'erITLIHa rliusicrr ubofo 6ioln:c;rrr exsiea,Tenrrta 2.3

l'ti:tltiosav roHH :sfiqaiiFloro Au3enbHoro naJr.rBa, Atfl. nepepo6xu .sxofo norpiduo

7,7 rrirsr.iorris -roHrr ua(lru.

Ili:rnosiilHi ynroelr xirrr Br..rpouvBarrHrr pinany N,rarorr, IlirrHilrl.{, }Itnronrurtt.

InaHo-OpaHxincsx, Kriis, Jlseis -r.a Bo_'lurt.

3apa: y 6i,rrutocri rocno:apcrB pinan 6e:cncreuuo :a,ruurenr.rri

norrepexHrrKalrfr irre cnpn.ae ojtepxaHrno BucoKrr\ \.poxain (rn ilpaBrrno. ue 6i,rl,ure

9 - 12 r,'r'a pirraxr,).
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3lunoro t1oxr. qepr\BaFiur pirrany (lporo ra o3ur\rolo) ra ilureHrrur (r'.1a,. .,,

o:Hnroi) ilo3Bo"r.q€ 3r{arruo ni.tnrrulu'rn npoixar)inic'rr uiei ry,,rs.rt'prr (:o l5 . _: .

fa).

Moxua BIIpou-l)'Barti pinan y rrac'r'vnniii cieo3\riui flporriri)r.r -i -;,, ,,. ,

flepelorosuir ogtnttrr"t pinar< ra pinax. O:uua ntrreHrrur,.aprrr-r pinax l.r11-.:.-i. il..
3raKI4. Hacnqeuic'lb neBHtIX cieo:ntin pirrarco.rr cTaHoBri-1b 25 o o ra JU ro el-lnutBi_tiro.

l-{siriHHl pirtaKy BH.tallt( 3 rpyHly s 1.5 pa:ri 6i-rsure noir}rBHn\ [)equBrlH. Hr,h

3epHo' Tolry rntl oAep)KaHHtt oliiisHx KyJibryp 20 u i ra suocrrrb Ko\rrr,rreKcHrrx

,lodpun 1,5 u / ra (asor / QocQop./ ra,riri :10'.26:26) ra anriaqsoi ce,rirpu 3 u / ra e

tnocri norrepegrrnrie iloflepeJl{bofo rrapoBoro eupo6uuurna r]Baxac.rbc,

HOpNra.lbHuNl.

3ade:neqnRttlH 3axucr eiJ urxirHr.rrtiu, xuopo6 .ra 6yp'ruis, ui.irrcol{ peaxbrro

BlIpocrllrH roeapHrtli pinax l{a oAHoMy nori :a pix-gna. Botrnoqac ua6araro MeHtrre

repnropiir m tf epHr cneuia,ri:ycrrcn Ha tsHporuyuaHni pinauy.

Texno:rorit orprn,raH Hq 6 io,:lu3er.f,

Texuolorix eupo6ut4urua Siona",ruea (lepenaNuo s pinar<y, col .rH na:rrrrosoi

o"'rii) 6a:y€rbctt Ha eil,'II4Bi :nriH cfi:nqrrrrx ra xirriqnuX Bnacrr,rBocrer1 n pe:y,rr.r.ari

,tii Sararodtarcroprroi irr nvr rcnoi eueprii.

Pinaxoea o,rin rral)ixpaute ni.qxo;turt ;.nrr nHpobHuqrea 6iona;rnsa. pinax

Iticrtrrl 35--50 o/o Nupy, 19-31 uA 6i:wa,:sa,rraHcosanirii arrinolruc:roruur:i cr.,ra.-l i

5-7 % K,rirxoeHult. 3a entic-I'o\.t )iilpy i uareHicrro )Kr4py, 6i,rxa eiH nepeaepu),e

coro, aJTe rocryflaerbcff coHrruHt.rKy i ripulrrti. TeoperuuHo Mo]KrJa BHr(opr{c.roByBarrr

coIItIUIHI{KoBy ortirc, aJIe tlt o.ritt NIa€r IlrJcor(y reN{ncparypy 3aNrep3a}rHr. ulo

HerarHBHo Brlr'lHBa€ tra so:1it-{FIu B3Ilr,IKy'. O:rix, rrlo lricrHTbcfr B nacinsi Ta rr.ro-la\

coHtlllHIlKy. pinaxy, coi ta iuutttr o.ritjuttx KyJrr,Typ, e oKr4creFrr4M syfneBorrreNr.

flepeBax(Ho rpurniuepllilo\I" 3a ren.tolBopHor-o ::arHiclro, 6"ua:txoro Ao Ar43enbltoro

fIAJHI]A.
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3 o,ril"rurrr K\ -rbr\ p o:riro

(rpnx;roperlr-reHo\r a5o rexcarronr)

3a\{opoxyBaHHrr a6o rf i,rtr pauii.

Bu.qaJrrroTb npecyBaFrHr\.r I eKcTlt:tK--

i o.{rruarorb ru"rtflxo\t He;ir 1t,:.. . , -,

3ara-rsHa cxeN,la orp14N,raHHn SiortHsert HaBeJleHa rra prrc\ nxr l.l

Pr.rcyuox 2.1 - Cxenra orplr\raHrrs 6iolH:e,rn : pinaxy, Ie l-6 - engr.r narr,rBa

pi:unl,r :uic rorr 5io:trr:.-,rr e ,{xocri Jobanxr.r.
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PoclnnHi o,rri ueclrirxr. rrarort nilunu{erry

I{i ueao:riKr4 A.{o}r(Fra qacrKoBo ycyHyrn rrrrrxoN.{

,Iiernroeui;i eQip.

Tpagr.iqil:rni rextto.noril eHpo6trilurea 6iona,rnea nnq .trr3e-rbHr:\ -ts;:.'.::.r
6a:yrcrtct Ha erepradiixauii pocnuHlrr{x oril-"r i nreru,roslrx (erauo.roBrr\ ) cr^,r11r.:. .:

iaKolli snpo6uuursi Nter Hrotsl.ix e(l)ipiu 3 Bril(oplrct'aHH.q\t ocHoBHrrr tSri Kilr--lt) Ir{il\

ralari:aropie.

V npoueci erepracfixauii o,rir peary€ 3 Nrerr.{,rou (erauo,rorr) y nprrcyrHocri

KaraJ'n3aropa (sa:nuqafi ocuossu'ii NaOH, NaOCH: a6o I(OH).

flpu ubo\ry yrBoproerbcr cK"rra.qHa rpa:a e0ipy ra r,-riuepuHy (56 %
r:riqepr'isy,4 o NleraHoxy,13 0/o >nllplroi r(HcJrorn, B oh eolu,9 o HeopraHi,lurrx

coneii, l0 % e0ipy).

Peaxuiq ni.q6yeaerr,cff 3a cxeNroro, HaBeleHoro Hr.rxqe.

(JR

oc'LiR i IL['- 011 ot{ Rr'(-)t)

\ (_)ct(:iR \ (JII

- Cxerra peaxuii orpuMaHrrq 6io,Tu:errcPucyHox 2

!o ovnlresoi sil ntexaniqsux i{ol,rirrrox o-uii ro.qarorL N{eraHoJr i :ry'r ;1:rr

xala,ri rauiT peanuii repeerepn$ixauii ra uarp iaarorb orpl rxraHy cyu ir-u.

flic,rs nincrorosaHns i oxo,'ro,qlxerrrrfl plAHua po3tltapoByerr,cfl Ha,lsi cfparcuii

,rerKy i aaxxy. ilerxa OpaKuin - lrerrr-noBnfi e$ip, BaxNa - rlirteprrrr.

ll-lo6 o'rpLINIarH 1000 xr (1136,r) 5io.li:erx. norpi6rro ciloinurre 50 xBr"rerua

ra 25 xBr e,rexrpoeneprii.

e'r3rcicrb i xolrcisni B.te crrlBrri .

[epeTBOpeIIHtr IIa \leTIl.lr)B;l;: .:':
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]
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l)citxlrr[r
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I

I l u rrr::pr;t ly1)it oc: I Jclrjf lL'l

l:,(:irF(1ri r 65 (-1. rlrcri
irI r'|la{ J {]tl}{-l f )t I H Lt. lt rt Jt r jl
r.:ihipy I35 ".{,

Rnrparu lra cnponr.{Hv TaKi:

1040 xr (1143 r) pinaxonoi o,rii;

144 rr ( I l4 ,r) 99,8 oh N{el'aHorry (vae 6yru B HaAnrruK\')

88 % risponcr.rn Kanilo (KOII) l9 xr

6 xr rton oN,r i)Kr r o ro cp i;r r,rp yro Lro ro N{arep i a,r y ;

105 rcr' Boru.

Oxpirr rciuqeeoro lrporyKly, ol'puMyForb I l7 xr criquux Bo.t i 200 Kr orporo

rniuepHHy, qKi tsHKopL{cloeyrcrb y xocueruqHiri ra QaprrauenrrrLrHiri

np()NlHCnoBocTi.

Oc HoeHullu're xFI oJrror i-qM Lr B Hpo6H r.iLIlB a 6 ioAlr3er bFrof o n ar u Ba e :

rexHonorir UHpKyJIuqii 3 BI4r{opHcraHH.flN{ xyinHofo Karanilalopa

(pncyuox 2.2);

rexHoJroflr rlHpr(ynquii 6e: Karani3aropa

6araropeaKropHa HenepepBHa'rexHoJ'rorin (pncynox 2.3).
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Oco6,u{eocr;IN'l14 rerHo,rorii i anapal'ypHofo Bur(opr4crar{Hr 3a\rKrJ\ ra,.

(nra,rorouualrnoro) qilK,'ry nrrpoSnuqrna 6iogn3enr e :

rpecoeuii cnociS nepepo6r<H cxriirsl.rx Kynbryp (panc):

po:no.qi"r 0a: "5iogu:e;rr - r:riqepnHoBa (nporrrreHa) BO-f,i 3 ..,...

rpaeiraqifiHr{x cHJ (ni.ucroelr) n peaxropax;

utiKop i4c't aHHr foM o re HHoro (.nylrHoro) xaralr i:aropa.

fu'leraxon 
. j [\'leraHon btcJr.-r:enu

Karan l3arclll

i

I

Ter"rneparypa ocHoBHo, ".'.''-,,
p*aKuil B0. 16ti 'C. 

I

tr.t(:r< 2...11 etrr.a_ nr,rxi,r1 I

*c]:ipry 98').'n

, i L--_ .t
\ l,:=l TPY6'racrrnr 

II DCAKTOD I

-l 

I

".)-".t""-

I

l

I

I

I

I

,f
nf uepfiH

Pucyuon 2.4 - Eararopeariropr{a HenepepBHa cxe\ra

Icnyroui Ta nepcrreKrHerri rexllo,Torii nripo6rrurtrBa 6ararororrHoro 6iolu:e:rro

B KpaIHax eC xapaxreprl3yror-bcfl:

- npecoBui.i cnoci6 nepepo6Ku oniiiHr4x Kynbryp (panc);;

- po3no.li-r cpar,,5io.tltre,rl, - f-tiUepr.ru Bo.la)) Ta ((f.tirfepHrr BoJ.a)) s no_ri

aitueH r poBrix chn (Ha ccnapar opi):

-nepexiil I{a rereporei{HIiii ilmo6i:risosaHufi rcara,riralop npr4 11poBeAeFrr]i

pear..uii (( Nreranon rpn rn i uepu:,, 34\t icrb for\r orcn uoro Karar irar opa :

- yAocKoHaJleHl{tt napaNlefpin rrpouec)' -t,'rs rrpoBeAerrHr peaxqil <erauo,r -
rpur-,riuepllill'l )) :alticrs ((ue'I'aHoJr - rprrr,riuepnJ)) B npo\{Hc.rtoBLtx ltacrura6ax.

Bu6ip rexHo,'rofii :ale>xurb Bi.f ueodrilnoi npogyxrHnHocri, eHIy i sxocr.i

cr4pour.rHU, croco6)' oqLntteHrr.q eiJ cnrrp r in I xara-ri:aropin (ra6"rr.rqx 2. l ).
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f{ln npoHI14c,'roBux ni.tnprrrrcrB. rrxi unpo6,rxrorr, 500-5000 louu 5io.r;:1,-

Ha pix, Il rol.ty qltc"ti i : rreqxicnoi cuponnHn, naiiKpaute Br4KoprrcroB\ narlr -'-1.,,

rexHo:rorirc nepepo6xu xara_ti:aropa.

!l.a rtacoBoro BLIpo5uuursa (noua;r 5000 roHH 6io1u:e-rrrroro nii-rrrB-1 ^i.: il

nosnuui 6y'ur o6parri peaKTopn 5e:nepepnHoi'rexrro,rorii. tuo frp-Ju-r;.iB.it;tr

cyaopi Br4MofH Ao xrcocri cnpoBr.{HH.
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Ta6,'rurt.s 2.1 - 6a:osl rerrro-rorii ojteprxarrHq 6ioau:eJrbnoro najrrrBA

FIa:ea 'lcxuo,ror-ii Xapar..repl rc'rrr xa flepe san.: TI-n:

L{ur,ri.rrra i:

3acroc)tsaHHfl\,r

KaTaJIl3aTOplB

Ee:xara,r i:aropHa

rlrrx.r iqua

EararopeaxropHa

6c:ncpepnHa

Terrnepary'pa pearuii 6,rn:sxo

65 'C. rHCK ar\roctlrepHuii.

rpuna:ricrr peaxuii sh 20 xs.

Io 2 ro.f., xi",tbxiclb

xara,ri:aropa - 1.5 ?6 ei,t nracu

o:rii, nuxig e$ipy - 6;rHrsxo 85

% si:t gara-lssoi uacrl

6i0ln:er.s

Bi,lHocrra ilpocrora

TCXHOIOIIIIHO tO

ilpouecy HcBrrcoKe

eapricr; Te\l r 0Jrlri,r r iLrl

,riuii Hrox.,trreicrs

BHKOpTjCTaHHTT

oJpoBnHrr Hegrrcorrol

{IiocTl

H:'.:

3;1\. -

.:t:1:.

IlorpcSa n

,r,opornr i

afpecHBHrlx

po3rrilHH r.{Kax

neoSxi,lu icrs

BHKOpHCTaHHt

IO.qaTKOBOfO

o6.rarHitr'rHu

Cxrarlricrr
'rcxlto"'toliqgo

fo frpouecy

JOCTaTT rt

BI,]COKA

B[lprlcTb

text Io:ro ltql roi

,riHij srrcorra

rrlTxHBlcTb tro

.sxocTi

cHpoBrrHrr

1-crrneparypa pearrrii 30

rHcK alNroccpepuui;i"

rpnna,ricrs peaxuii 5. . . I

po3LltlHHflK -

lerpari;1potllypau. euxi;1 er.llipy

- 6.tntsxo 98 o,, si-l tlrr a.rsuoi

rraclr 6io,lrr:err

Terrneparl,pa peaxuii 80... 1 60

'C. rrrex 1... 1 ar rr. rprrult.ricru

pcaxrlii -_ eir 6. .10 xe

Bncororir snxu crbipy

I-r e B r4 co Ka 'r e \t tI epaTypa

Ta BeInKa uBr,urilcTL,

nFrkr t rT urr- 
' 
,.. r,

npogyrrin

Blcoxuri srrxi,l e$ipy

Hcnepeperric r b rrpouccy

rueH,qxic'rs pcanrtii

I( l-rt b K I cTb KaTa"'I 13aTOpzl

0o ei-f rtacrr o,rii, urrri-l

Io 98 % eiJ sararsHoi

Siojtu:cls

--ilo

e0ipy

\tac I4
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v 6ararr,ox r<pairrax reruo-rorix nupo6lr14rrrBa 6iorn:eln B.qocKorra,rroerbJ,

V rofi xe qac BBax(a€Tl'cfl nepcileKTHBI{HN{ 3oceperHTucr, rla rrepepodrtr Siorpc;: ..

pi:xi rrporyrirH 3a -tono\roloK) KAt'Arilr.r,rHHx npouecia.

B Vnpaiui VnpFIIIHfI (MACMA)) aKruBHo rpauroe B ubo\r\ Harprr,:i\. l

3oKpeN{a po:lpo6lrForbct 6e3eilxoAtti rexuo,lorii o'r'pr.rNraHrrfl NrerrlJoBrrr c'c}rtLrie l

xHpHr.lx rorcJ,ror, pocnHHHnx ;rcupiu ra rnapHrrHrrx xHpie.

L{epe: qucrory orptr}'IaHoro npo,qyr(Ty BUHHKaFoTb npo6,rerru 3 BrrJa-.reHHrrr

xara,rigaropa ra npolyxris o\runcHHrr. iioro cylb ilonrrfae B po3rrtettJeHui .rrorexy,rrr

rpur:riqepHgie Ha qorupli KoNrrroHeurr.i (r,riqepnu i rpu Nnpui xl.rc,rorH) i

flo,IaJrlblIlol'ty :'c,lHattHi nto;rcnyJ] ]IsrprrnX t{HCilor :i cnnpront (erauo,rolr, 6yrauo:IoN{

ra iu.).

E0ip Macra Ntae Hacrynui ttepenarr,r repe.q pocnr.rr{Hr.J\{ NraclroNr: 3NreHrxeHrrt

r'loneKynflpHoi nracn rlpli3Beno lo snpinHloBaHrrrr n'q3xocri e$ipy, a raKoxi pqny

lHtllllx rroKa3HHr{lB - 3HaqHorc lriporo sano6i|ae yrBopeHHro ByfJteueeux si.fxJtajleHb

Ta yrBopeHHro ilopuHeBoi rpynu Ha Ae.ranrx un,,riH;rpie, 11€ ro3Bo,,]re

Br4KOpHCTOByBarr.{ eQipu o-riii e .{u3enbHr.ix rBHfyHax 6e: Hbofo.

Ilpore eiitxraiteHFlt Byt'nerlro ra cN,{o,[H Rce u]e :6iruuyro'rlcr noprBHsrro rl

iJu3e,reN{, ulo necra6i,ri:ye ecpipH niA qac s6epirauHr ra HeraruBHo BrrnnBae Ha

r-racpry. Kpinr roro, 3FIaLIHo 3pocra€ co6inapricrr enpo6uuqrea ecpipin o,ririsnx

Kynbryp.

I'lponorryemcx norinlilHTrr Qi:Hno-xir,riqrri rroKa3rrr4Ku 6iorHserbHoro nilJ,rHBa

rr.q rioro 6ararocfaxropHoT ilrrry:rrcuoi eucpreru.rnoi o6pobxn.

fiogaeauur l'rogncpixaropis, raKr{x rr{ Ar.rcrepraropri - orpuNraHl B pe3yJrbra'1.r

peaxrlii a,rKeHi,rqrrrapr{oro aHri,tpnly :i cnHpraN{u peKoN,leHry€rbcfl nprr

aurcopucraHtti naJ'IIiBa, orpI4NIaHoro 3 pocJr.lrrHHX o,'riii. Ue 3N.,reHrxye prr3r,tK

BIJna.qaHIIq ocaly \fa3yry nHlc;tifox BIlcoriol'e\rrreparyprrrrx rra-ruBHlrx cyl.rirueii, y,

tKI']x BllKopllcroBytorbct poc,rurrui o,rii ra irui ecpipn. Ui cyr,lirui NroxHa

grixoprjcroBVBanr _l-r.s IIH3enbtrr.rx Jrllrr\ lrin :.ts ;.rriruvearrH, poclrrlHrroi o,rii .ra ii
erpipin :i cnrrprarrrr. raKr.rN,rt flri eraHo,r i Or raso.r.
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PO3Arr 3

vAocKoHArrEHHt

onrr)i

TEXHO"IO| Ii]tII TA

CIIOCOBY OTPHMAI-IH'

EKOIO|ITTFII

EIOIIAJTHI] 3

ACNEKTI I

POC-ll IFlIll 1\,

3.1 Yaocxor{aJcHHti rexHo:rori.ruoi cxerrr4 cHHTe3y 6iogrr:e-rr 3 \pa\\B.iHHrl

erco,rroriqH Hx acneKrie

Crnopertrt.x 6io.ilu:e,rluoro rraJ,'ILIBa Bri]\,rafae cKiraJrJofo ra euepro€\ilroro

[pouecy. CyuacHi NIe'roAI4 nupo6:rxtorl no6iqrri npoayxru, rarci lri r.uiuepuH, cri.rrra

Bola ra MacJ'r.fl Ha uircpoeHry-rucis.

3 NIeroIo crBopeHFlr 6i,rru eHeproe$eKrr.rBrroro NreroAy N{oxHa

BHItopHcroByBartI rexrto,roriro, uo nrleHU{ye eNrynbfyBa}rHr pinanoeoi o,riI 3a

itoIIo\toroto eN,{ynbralopa eraHony ualpiro. Ile Ao3BoJrre cr'tsopr4Tu cyl,riru it,rii,

eraHony 'ra pinanoeoi orii, rKa [ofaHo no€AHyerbcr : isurul,rH oriqN{ra. florinr

:viuraHy oliro MoxHa nepeerepl4cpixynaru. RrrKoprrcroByrolrr.r rrarJTHruoK eraHojrrry

uarpiro. I-{e raxo;tt lo3Bont€ AoIarI{oBo erepu{lixyearu rriueptrH, sxnli e oAsunr is

no5 i quux npo;1yxri s. crBopeH r{x r palu u ir"rH r{N{ H Nler oraNrh.

Oniro, orpul,raHy elepucpixaqiero uiuepnsy, Ha3rrBarorb ern,rr,riuepa'ra\rrr.

Ao,taear*is erHJ.'roBofo eQipy r,'riuepuHy Io 6ioAn:e,rs po6urt iroro di,rr,ur

r]paKTHr{HHN{ i ecperrtreHHrt. OunrqerntI niHr]esoro lrpolyr{Ty neo6xigue rreperX

no;{i-uonr rba: uiqepuHy ra 6iorn:le-rrs. Oruax ueii erar He norpibeH rjrl
TexHojrof lrrHoI-o npouecy.

Taruu quHoNI, c:touirtt,rticrr BKJIroqerlrrr uerrrpn$yfyBarrlrr B 3afaJTbuy

rexuo,'lorillHy crpytrrypy, IJe Ao:sortle yifocriona,rrroBaru N,reroirlt{ cllrrre3y 6iortH:ers

3aBAqKI'i aolaHili rexHo:rorii. Tpagriuir"rHi \re-rojtri :6opy 6io,U.r:e-u-s BHMafaro'rb

3JHBV rl] dli:rrrpartii nnxopucrauoi npo\rrrBuoi eo:u Liepe3 rcaua,ri:auirtt, il,lo

Helpurrycrr.iN,ro f,rr HelorryueHHr exo-roriqHrr.\ npo6,rerr. 5o.qo cKJaAy BoA BXoAr{Tb

3aJItlulil4 coleti. cr',rsQartroi xnc,rorrr. errr.roBoro cnrrprv ra eNrynbrarop Heouon.
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rKl yrBoptolorl' criirxy a3eorponliy cyNriru. Ui 3a6pyAHeFrHs Heori\i..:.

3HeUIKOIxiyBaTlI' a Ca\,{e CTaFIOiI BHAaiIfl€TLCfl /IHCTHnttlie rc. a inuti 3[i6pr_1i1,._,-.,,,1

N'Iero;loNI tfisuxo - enel(Tpoxilriqnoi TexHonorii o6po5xrl Bo-t B e.rcK1rt,..r.,:-.r-

repel rol{KoIxapoBpINl ei;lcriiiur.lioM 3 rrocnily}or{orc (biJbrpauie rc Lrepe'3 L-.,...-

I-{aseletta 6e:BiAxonHa rexHo:rorir repio,qr{qrrofo npouec\ a:r:-,...::,::.r

6ioiiHserro (pr'rcyHort 3.1) iloeJHye nepee'repr4cpinauiHr ra rrixpcrerrr.rr,r\ B,r.HHr.

BnrcopHc-taHHt ts trbort) ftpoucci etaHo.rrxf) Harpixl t,rr poJUlcri-rcHHlt r-riueplH\ Hi,r

eru:roeHli eQip Ao:eont€ crBoproBziru 6ioAH:e,rt i: no6iqsHx rrpo.I,vKria. I{eir \rero.l

:6i,rrurye xirlxicrr o-rrii, ruo nupo6,l.rerbcfi B npoqeci. IIeouo,r - 9 euxt_rptlcroByrorb

tK cN{ynbrarop Int pilanonoi o,rii npr.r :rriuynaurri ii :i crrnproN,t, [c :a6e:1euyc

pinnonripunri po:noEi,r Qa: npri :rriutyeaHui rBox Macen.

I{pivr 3a3HaqeHHX y ra6,rr.rqi 3.1 rpbox craAir)i, rexuororirr orpHN,{aHHrr

6ioln:erro BKnroqa€ raxi cralii, .flK BunyLrerrHr Harpiii cy:rr,cpary, lrpo\,{HtsaHrr.s

6ioitli:le"ulsoi $a:H eil HerrpopearoBilHr4x e'raHo,rry, KHc-i]orr ra e\rynbra1opa.

qeurpnQlnyBaHHt Anl BunyqeHHrt :a,rHtrrxis BoAH Ta orpuNraHHfl Lracroro

6iortHse,Tro. Marepia:rssnli 6a,rasc FraBereHr.ifi n ra6n. 3.2

Ta6.nauq 3. I - Texno:rorivrr i napanrerpr4 orpnN,raHHr diorr4:e;rro

apaNreTpr.t TexHoJrof lLtHof o Cralii rexuo,roriqHoro npouecy

:/n frpouecy Cuure: ernnary

r rarp iro

Mo;rn(rixauir

pinaronol o,rii

CnHre:

6io,:lu:erro

348

90

TerrLrcpalypa, K 351 J)J

2 t{ac, xn 60 30

3 Iureucusuicrr ] I"{e vcuure 80
l---:-lnepeNt lrxvBaHHr, o0.'\8.

.{ 
1 Cnupr: NaOH 2.1:l

-

5 C nrrpr: Pirraxtrnl o.riu

I'Ie nreHure 120 I He lreHnre 80

Brricr ueoHo--t\'. o 
o

U
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ii.:'rlarii l i -.r:arrr:i,.; l,ri l';,:v:r'r I tfn .. ji:rlri
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'E:::i:-rll'
ft

I .: :.
T

r. I:i.. l::il

cnltttT
Lii:.1:.:,l

Pucyuox 3.1 - flpunul{IloBa rcxr{oxoriqHa cxe\ra ncpiorrllrHoro npo{ecy

oAep)KaHHs 6ioau:enrc (€-l - eNrrricrb eraHo.iry, €-2 - eN{Hicrb NaOH, P-l

peaKrop cl4HTe3y eraHonflry Ha'rpilo, e-3 - eN{Hicrb PO, e--4 - eMHicTr, rreor{ony, P-

2 -- peaxrop niAroroBKt{ PO, P-3 - peanrop rrepeecrepucfixaqii, e-5 - €N{Hicrb

H:SO+, AnO-l - anapar noBi'rprHofo oxoJroAxeHHrr, e-6 - €N,{Hicrb iln.fl elaHoJry,

€-1 - npoNiixFla €NrHicrb .qJ'rr eralrony; e-8 - cN{Hicrb Anr Na2SO+, (D-l - c}rirurp,

e-9 - rpoNIHBHa €Mr{icrb, ts-1 - ei,IcriirrrrrK, L[-l - ueHrpurbyra, H-l-5 - Hacoc)

Ta6,ruuq 3.2 - Marepia:rbHrdi{ 6alauc na6oparopHoro cHFrre:y 6io4n3erro

.,N9

.3/n

Peareuru go pcaruii flponyxi'n cr.{Hrc3y

Ha:sa Maca" r lo reperoHxu
- H;r, "lvlaca. r'

flic.'rs tteperoHKu

Hr:ea Maca. r

I NrOI.l E io,iur':c,,rr 115 7

2 C'HrOH i j-0.0:: O.r r.r I 150 C HsOH 248,3

1l
i

I

O-qlfl + Heouo,r

(3%)

210 Cori 61.t
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flpogonxeHH.r ra6,'r nui 3 .2

4 I H,SO* ,+8 Cyua 614,8 Cynra 5 6l

5 Cyua 't)-7 44\ l\ /f ^^^ ^-,.^-lYldLd DlPdl 82,645 Maca erpar 80.S

3a,rnurox nic:rg ueFrrpr.i$yryBalrHr [epefar]rrcTb riu Bu.nylreHnr eraHo.-r\. r.,-'

3a6e3neqye 3\.{etlrrten}rr BTpar i nosropHe Bunopr4craHHs peferrepoBaHoro er;.'lHo.r\

ilpouec nig6yeaerscr rprJ re\{neparypi 78-80 oC. Orpulraunri 6iorrr:e,rr, 5) o

npoaua,ri:oeaFIHii 3a tfi:r.rxo-xivriqunrrur T'a eKcrnyarar{iirulrr.ru rapa\rerpi.t\rrr

(ra6,rr.iuq 3.3).

Ta6,ruus 3.3 - Xapaxrcpllcrrlr(Ir orplrN,rarroro 6iolu:e,"rro, elrr-roBrrx ccrcpin :a

EN-1 421f 4 ra 6iorrl:erro 3a JICTy 6081 :2009

,\9

3/ rr

lla3sa xapaKrepuc rr,rKu O'rpur,raHuri

6ioln:e.rs

Eru"roei

ecrepn EN-

1421 t1

6ioln:elr

ACTY 6081:2009

fycruuit, rrhr3 882 860 - 900 860 - 900

2 B's:xicrs,,rrr',c 5.3 t5-50 3,5 - 5,0

3 Kirc,rolHc qHcJ.ro, r.rr KOH,'r 0,48 s 0,50 s 0,50

1 I lo.rrre ,llc.ro, r J, 100 l16 lt0 r20

) -lerr 
n eparypa 3acrrJf an Fr.q,

OC

-v -10

o IJerarrone qrrc"lo 55 >51 >51

TpalnuiirHo .lncrrrJrsosasr.rrlr x,v5onrlli 3aJrr.rrxoK caMooxoJloAlxyerbcfl ro 50 oC

B ycraHoBqi, po:uHHterbct y Boil1 Ta 3-rrJBa€rbc.q B KaF{a,ri3aUiro. llpra eHpo6Hr.irtrBi

1000 xr 6io,qn:ers Ha rpo\ruBx\, Brrrpalrae.rbur 105-120 xr Borr{ [6]. llpouHeui

eorH lticr'tITL, 3aJ'IHTTIKLI Knclorrl. e'nr.rt]Bt)ro cnrrllry ra HeoHoi,'I (ra5;llur 3.4).
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Ta6nnqq

6iolrz:elro

,4 Cxrat fipo\nlBHr]x Bo.l, nxi yrnoptotorbcx ni;l qac clltlTc'3\

Nq :r/n Kouroueur Drf (D, u'o

Cy,rsQarna Kucnora 0,3 0.2

2 Heoso;r 4\ J

3 Erilroenii cilllpr l5 l0

1 Bo.qa 130,1 86.8

5 Cyua 150 100

OqluleHurl crrIHI4x Bon' 3AlncHlo€Tbct 3a .qoflox.Ioforo pl3HoMaHlrHlIX

'r exuo:roriii: rrexaui.rrroi" rf,rorauii.ruoi, xir,ti.tHoi, 6ioloriqHoi la iH. Oqnuleuttq

crirrHr4x sol :rliiicHFo€Tr,cf{ Ha HeBeJ'u{rinX BI4coKoe(beKTI4BIIHX ycrarloBxax [7].

Bpaxonyrouu cyuacui TeH.qeHuii ,'IoKarbHofo oqfiueHHq criqHHX Bo.rl,

Heo6xirHo rrpoBoAurrr naSoparoprri ilocnin)KeHHfl ix orluuleHHt. Atts ubolo

crBoproerbcr ycraHoBKa, Luo cKna;rtaeTbcr s ertttocri lnfl 3aSpyIIIellHX cTitlllllx BoJ,

eneriTpr4rtHofo npucTporo, BrinpflMi.rrrqa, ToHl(ouapoBofo eilcrilinnxa, si,rlrpa Ta

KoneKTopa oquxreHoi BoAri. IJeu e,rexrpuLrHur.i npuna.q rtae uu:riuApuLtHy crpyKTypy,

I]Io l,ticrHrs IBa eJIeKTpoAH 0JHH y tlenrpi, a ,lpyrnii e nuyr-piruHi'olo

unl iHApnu Ltoro no Bep xHero Kopryc y enel(rpHqHoro np I{raAy.

IlpH auo.luoN,Iy po3qnHeHsi :ali:a yrBopro€Tscl ri:porccnn :a,ri3a, lruit ntae

aacop6qifiHy aKlnBHicrs uto,to rco.;roTAiB i 3Raxtennx qacrox. OcHoeHi npouecu, ulo

sirSyearorLcr B o5'ou'ri elexrpo:riry: :lrina pH HaexotlHllrHbofo cepenoBrrlua; rrtitta

oKr4cHo-BrAHoBr{oro uoreuqia:ry cr4creN,rl{; Qa:onr 4ucnepciliHi nepexo.qu Aontiurox

Bo,rr{ (yrnoperrrrx a6o po3r{HHerrH.fl rBeprHX tbu:, no.{i.ir fa3oBIdx 0u:; nrirpartix

uacruuon); repniuHi :rtiHtt. onncHo-ei.tnoeHi pearuii.

fleprurrui erail oqurr1eHHfl cK,-ra-la€'rbcfl 3 30-xBIl-lnHHoI'o npo[ycxy c-riuHtti

Borr4. 5 An,r3 rrorpafinrre B ToHxoruapoarui ei:cririuuK qepe3 e:rerrpoo6na.{HaHHt 3

Ha[pyforo 10 i 12 B, ix Jerxo3aBuc.rr IL]LlrrBIrHIr niloxpert,uotorbct y nepxHili

,tacrttgi 3a pa.\yHor( 6y-rr,SarrroK Kllr'iilr). i;,'lr{R)..t tlli,t.xi 'JaBHC.ti p,."loutttttt

nepenriuryro'I'bct 3Hn3y : ynic na JHi e \tHor-l I s: - jtliHltxrt.
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E:rexrpo"riluqsa o6poSria nepeJ oqHcFIHKoN'I npLI3BoAr{'tI' Io roro, ulo 3lla,+'eFL

pcL{oBHrrH Ta opraHi.lui jlo\tiurKu cnJrr.Jnaro'rb y BepxHIo qacrtjtt}' ToHKotllil]ltril'-'--

oqr4cHr4Ka 3 eneKTpo,riru.{uunr ra3oNr. OqHureuut critrHilx Bo.l Ha lp}'ro\l\ e -..-.

npoBelrlrbcfl Mero.qol,{ cfi.rsrpauii uepe: qeo:rirrutnHonrti,ro.Itir (raS.rttux -: -<

flic:rq {linr,rpaUii en:Haqa,rt{ :nriHy nlticry 3aBllcnux qacrllHoK re \t'K

nopiuHrorculi ix 3 rrolrarr(oBliMIi, rroKa3HLIItn cri.rHoi Boilll Btt3HALIil,lilct ;;:

i\{ero,quKaM14 oTIHcaHHMII n 110, 1 1].

Ta6:ruus 3.5 - XapaxrepucrlIKu cral{.{aprllllx NIapoK ueoniry [9]

Ne

:in

{iarrerp rracru}roK Qpaxuii d, rurr Hacl.rnua rycrr{Ha, flttrolta tloBepxHt.
I

xr/Alt3 I rrti r

rrs I rir
2 3-5 I .14 lql

3 5-8 I . 12 40,8

[n.a nu:naqeHHfi BnnrlBy Lracy cJrer{Tpoo6po6Kl{ I{a :ara,rr,Hufi eNticr .foxtitxoK

spoBcJr{Tbcs ;loc,riA}KerrHr XCK, ocrti-ru-,t<n rraii6i,urutrri Btrrils Ha I{eir rloKa3HtlK

Marorb ronriurxu y suuqni 3Balr(eHHX Ta opraHiuunx cnonyK. Pe:yltrartl

roc:ri,rxeHb noneperHr,oro or{urrleHlrfi criqttnx BoA niA BnJII{BoNI eneKTpoo6po6rtn

Ta gi,lAi;renHq 3aBucrr4x r{acrur-roK 3 noxl4,'n{x IIJacrl.iIIoK ToHKotllapoBol-o

eiilcriirHHKa HaBereHi e la6,'Itlutt 3.6.

Pe:ylsraru roc:rirxeuss ilor(a3arrr{. ruo :6irtrueHHtt qacy o6po6xr'r B

encKTpoo6lalgausi Ao r'rru xBu,rrilH NlaKcuNlanruo :6i,rrttrl'rr'Io c'rytriHt oLIttueHHt

3a paxyHor:nrinr.r iloroKy criqsnx BoJ r{cpe3 enel{Tpoo6,TaAHatlHt, a B pe3y:rs'tari

eKcnepH\rcHTAJrbHHX -tocni.tlxcHb - BcraHots,rcHo. uo nplt oLtltueHHic-liqHHX tso-f 3a

rroBoro rexHoJrof iero XCK 3HI.I3ttBcfl Ha 86.8 - 92.5 %.
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Ta6:rrautl

rerso,rorierc

3.6 - Pe:1'-rurartt orlHuelttlq [poM14uIIHX BO.II enel(Tpoxl\llr]uoltr

I Xe

3in

Io oqrrulenns flapamelprr llic,rr oLtn[IeHHtr C rr ltt.r,

3asrrc;r i

rlacTHHl(I{!

l,tf.r.rM3

XCKr,

urOz/jtnrl

IJanpyla n

eJerporpr.i

crpoi, B

B ulpa ra

rr'r3/ro,1

3aelrc.r i

qacrt{IIKH,

Ntf/,llt'

XCK:.

lrlO:,1:llt'

10.1 t]2,6 l0 8 3l 22.8 5rr. \

1 t5 5 ?55 5 T2 d
1a )R4 t\.)

3 19.8 381,4 l2 r0 30, r 92. I

/1T 154 3 17,8 I4 10 )'/ 5 91.3

5 12,6 285.1 l2 8 3l 92.5

BcrarronrteHo, rqo qKicrb cri.rHr.{x Bojl ili,lBnuyerbcs [IJrflxoM 3MeFIU]eIlHfl B

rrHX TilKiAnHBHX KoN,rnoHeu'fiB, 3a paxylroK cner{rpo-$:rorauii Ha ilepuili crarii

oLrHUleHHr ra Qi,rr,rpauii Lrepe3 ueo,lir/x,rrrHorrrHjlorir sa Apyfiii craliT, uo BnnHBae

Ha XCK, rKt{r.i BKa3ye Ha 3a6pyAHeHH.s Bo.rrr opraHiqnnuu 3a6pynHroBaqaNlu.
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PO3AIn 4 oxoPoHA flPAul TA BE3nEKA B I-IAA3Bt{t{-\llHI I\

CI4TYAUI'X

4.1 Aga:ri: tuxi;,rilBuX'fa uebe3neqHr'rx cparropie rrptt IC\HO-ltrr '1 tl

6iouar nea : ci,rlcuxorocnorapcbltl'{x o,r ifi u lix Kyn bryp

Textto:roriq orpliN,{aHI{q 6iona:rHea 3 cinbcbKorocno.lapcbKll

KyxbTyp nepegSauae Ha.seHic.rs einnosi.qHoro o6:ra:ttauHq.

rilpo.quuauiquoro xaeirauiiauoro peaKl'opy ra peaKropy 3

\

flepeN,lllxyBaHHtlNI,

figpoguHalriquuii xaeirauiiJHnir pearirop 3anpoeKroeaHl'll.i ral{IlNl .IIIHONI, lllo

,riroqrr flK Flacoc, flpoKaqye cyHriru piirnrr ig HaKonllqyl]albHofo 6axa (a6o

6e:nocepeAHbo i: rpy6onponoain) qepe3 xilrqesnfi 3a3op nriN poroponr i craroport.

3aelrxH rraserrocri rra noBepxnrx poropl i craropa IonoB]l(t'tix xattaeoN. nepel nfl

npoxo.qy ro 3pocra€, To 3\,{eHUry€Tbcfl, iue BHKltlIKtl€ KoruBatlHtl rI4cKy i. lri

nacli.{ox, Br.iHr,rKHerrHrr xaeirauir.iuoro eipexry, il-Io TIpLI3BoAI'lTb Ao lHTeHcHBl-Ioro

r repeltir-uyBaHHfl rcoNtnoHeHrie.

Pearrop : yexaHiL{Hr.l\r ncpeMiujveaHuttNa tBJ'Itc ctlSoro un,riHlpn'tHy

uicrxicrt (rrailuacriLue nr4roroBJrflrorb i: uepxauiroqoi crani), Bl4cora sKoT e 2 - 2,5

pa3u repeBquryru giaverp. fevneparyprluri pelKI,rM e anapari ni.rrpuvye BortIIa

copoqxa a5o ren:roo6 tvr iHulix rI{IIy <<:Ht iuo Rtlx >>'

Peaxrop o6:ra,tuaur4r-i apN{aryporo i rpy6ogpoBoAaNlu i(nfl rlolaui pearerrrie i

Br.J,xar,reHrrr rrpoAyKTin peanuii. CreniHn neperriu-ryBaHHt peareHriu € Bl{3rlatla,,lbHtl\'I

cpaxlopon,r, UIo BnIfiBae Ha rrcicru xiHUesoro rpolyKry' [,ntt Ix ecpexrunHoro

nepeni u ryBaHHl 3acrocoByrorb NIe xaH i qH v rt iut a,rxy p isHr'ix ipopr'r.

flprl noa :r,r iru a,.r ril sl i ilc H rc er b c r B l-t e.t e Krpo.f BI"l ryll a q ep e3 peAyKrop.

fipaqieHHrn, :a.ri.qHi Ha poSorax. noe'fl3aHux 3acrocyBaHHfl\'I

TexHo:loriI itiAAatorscl Bll.llllB\ t!lnrtr;r1s tlttpoSuttuoi ne6e:neru' ocHoBHH\'111 3

'KHX 
C:

TC21510185
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HeB1.1floBlIHlCTb IIapa\'IeTpIB N,rlKpor{JlIN,{aTy rIopMoBar{il]vr 3HaqeHrJq\r:

3&rllI.l c' H ictt, la 3ara3o Batlicrb troB irpr nupo6n Lrq]lx npl r rr r ute n I :

ni;rerruleHi piuHi rxyNry ra ei6pauii;

HeilocrarHe ilpr.rpoAHe ra urryLrue ocsir:reuH.r;

ntoN-rusicrb ypaN\eHHt eJIeKTpr.{rrHl{N'I crp\ \ro}r. nrleirLL:-;r,: t-.: -.: :

Ilaftpyfl,I B enet(TpHtuloN{y "rraHulo3i, 3e}tHKa}tHl lxol \to7f.r- Ilf'rf 1r.'r :r--:--, .... _

npauroFo.rofo;

NtolKr H eicrs BH HHKHeHHT r to,xexi,

HepauioHanbrra opraui:auis po6o,roro Nricul.

3 nerorc [o[epeAx{eHHr a6o 3Nrer{ueHrrr Bnnr.rBy rnxi1,'11.1s"x ra se6e3neqr{rr_\

$axropin Ha nepcoHan npnlriuleHsr 3acroconylorbcs 3axo/lH KoJ'reKTr4BHoro ra

iH4r.ieigyaJTbHoro 3axhcry.

3aco6n KoreKTr.{BHoro 3axncry npH3HaueHi 4ln:

uopua,'ri:aqi-s ttxocri noeirp:r e ,ra6oparopixx a5o Ha po6ounx Nricuqx

(ueurHr.rrui-r, xouAr.ruioHyBaHHr, ortaneHHrr, aBToMa'rilqHe yflpaBnrHH r ^r'a

currra,ri:aqi.r):

Hoprta,riraurs oceirrettocri n :raSoparopirx ra po6ourrx :lorrax (ANepe,ra

cnitla,ocnirrroga,Ttue o6,raluaHul, csir:ro3axHcHe o6,qaAuauux, cnir:locf i,ltrpu);

xosAuuitoBaHHfl , neuru,rxqil.

CraH4apr ACH 3.3.6.042-99 <<CaHiraprri rropvrn Hlixpon,rinrary nupo6unvux

npnrliuet{b) [12] ecranoBJ'Iroe l.lr po6oqoi :orru HopNrr4 TeN{ileparypn, ei,trrocsol

eororocri 'fa IxBHAKocri noeirprHoro noroxy n renri, xoloAni ra nepexi4Hi rrepio.un

poKy, UIo BI43Haqarorbc.fl eignoni4uo xareropii eaxxocri po6ir. Bnr,riproeauul

napar,rerpin ltircporc,rirrarl' c,'ril upoBo.trJTn na rroLrarKy, n cepeluni Ta u rinui

xoJloAtlofo i ren:roro nepiofy poKy He \reIrile 3 pa:in :a :nriHy (panHiri, cepe,tHifi 'ra

xiHeul'), Ilplr BHrBrteHHi rco-'lrRaHl rriripox.riHlary (nrcrqo ue nos'rr3ilrro 3

rexnoloriqHuNlH ra iuuHnu4 IpIILIIII{a-rrrr). nrnriprcnaHHrr cnil nponolrJTH TaKOX npr{

uait6illruux i uailveHtrll4x 3HaLieHHs.\ Ten.roBofo ]taBaHTaxeHH.q rra po6itrrixiB, rrlo

N'rarorb nricqe lrig '-rac po6oqux':rriu.
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I-Iopnra:rrHi naparrerpu nrixporcrinrary rra po6ouonry rtricui itosltHur r-1', .;r

;tocxrHyri 3aB.f .qKrr ofrrr{N{aJrbHor\,{y po3TauyBaI{IIIo ona,TroBa.t bnort- -:

oxonoAxyBar'r bnof o o5:ra,IsauHt y Bt'lp06H uqnx npnlt i uteH Hlt r.

IIpu:a6e:neqeuHi npuirHxrrrlrx yNroB Hrinpor,riuarv re\rne]litt\l;t 3:'..r-. l

roBepxoHb oropoAx(yBanbHilx Kollcrpyxqiir po6ouoi :oulr (critr. i-t:.... ,:. - . -' .

Toulo) He rloBuHFIa nepeBrlruyBarn rotrycrl{Nti :uaqenH-fl Tc\tnep3t\l]lr :..:.. -' -'
o6cnyronysaHHi o6,ra,quauu.r po6o'rur npaqisulrxia eiluocrrb -trr K.,r3r,''.'.. :'- I .

cepe.qHboi lrxxocri. On-ruN.la,'rrui ylronu po6oru l,u rtiei xareropu B Blif t\'j:;::,,:'..

npnmiuenHxx HanaHi y ra6:ruqi 4.1. LlleuAxicrr :rtiurt re\Inepar\pn Hr plBHl

po6ouoi 3oHn noBulrFra 6yru 1o 3 oC. V xoroArly rlopy poK)'poSoui rticus c.tt:

'laxHUlaru sil oxo,roAXeHHfl sixoHunx npopilie. a s renny uopy poKV - ei: npt\ttt\

coHflrrHHX npoMeHin.

Ta6:ruqq 4.1 - Onrnua:rsui naparrerpn uir<por,rinrary npll BHKouasHi po6ir

cepe:HsoI saxKocri

.I Hoprrn lonycrurti

d-
H

ra

-ro
fls

Po6oquii lTeuneparypa nonirpr. I Bi.luocua i illsr{lxicrr norirpn

Bo-troricrr. u% v/cexneplo;l

ro

=aI

BeHrH,rsuiq eaN,'rueui{ :laci6, srHri Bur(opHcroBy€TbcrI Ant crBopeFIIrq

uarexHr{x carri-rapno ririerriquux Nrereoponoriqt{ar y\roB y nupo6ntruur

npunrirueusqx i noBrlHHa eiAnoeiAarn fliH 8.2.5-67:2013 Ona,reHHl, neHtrlxqix 'ra

xourr.ruiouyBaHHr [ 1 3]

Beurn;rsuiq - ue oprarri:oeauuri i peryrnprrufi noeirpooSvitt, NIeroIo sl(oro e

eineeAenrrr{ eil sr.rpo6irn'urx KBaprHp ra'rin inr.r,ry', rtti crauoB.rflTr He6e:nexy

orpyeHH.f,, nl.r6yry a6o cna,raxy, a raKox crBopeHHfl Hopr,{aJlbHlrx Mcreopo,rot i.IHux

y\{oB u po6ouorry ceperoBl-iI-tIi - re\tneparvpa

rroToKy.

eo,qoricrb. rroaiTos ujeH-trcicru

=e
T

\L

m

-
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OcHoerri THrIH BelITHnqUii: ilpilpoll{a ra UlrylHa' flprrpo:Ha B3::': ':.

cnpaBlxyeTbcrr B pe3yxbTaTi pi:nuui ui:rluocri nouirpn 3rrBtll ;': I - --:''. '

frplrN,{iilIeHHt.

Iloeirpr B Br.rpoSHfiLro\4y ilpulvliuleFl]{i, ffK flp.lBll-)tr. '1*' ' ' : -

TeM[epaTypy (ni4ee4enHr Te[ra 3a rexHo.lof i']]tI1\lll flpt-r '3 j;i 1':' ' 
- '-

JrloAbN{n), uiN soeHiuHe. Anr niABUUeuHf re11,-toBofo 1]{u-K\ B l-'-' ='-- --: - '' :

cnopyAlKyroTbsl tsucHoBr(r{ i ecrauosJlxltoTbct Ha Hll\ le'-'l::::::'': ' 
' - - -

(uexaHiuua) BeHTr.rnsuirr :,liricHroer scl 3aBJqK14 TltcK\ ntrBiTPfl' j;3'':':'':':: -'

BeHTHJI'rollo\{, tIKI{Ii O6epraerlct eneKTpoItsHfyHoNI'

flnuto BeHTr4.ll.f,uiiiHi cucTeN{H BJ'rauroBaHi Ta [i,ilrpll\lyrcTbcq Hepef\-lflpltt)'

MO)Ke BuIIHKHyTH IIOx(elKa, I-{e IlOqCHFOeTbctl 'fI'{M, U]O BeHTH-'lflUii{Ha CIICTe\la

cKnaAaeTbcfl 3 N,re.ra,T9Br4X e,'reNreHTiB, fKi np11 ni6pauii Ta 3iTKHeHHiltoxryrr B.lapl',lTll

IO icKpr4. flruto [pr{ ubo\.'ry B noBirpi e foploqi fa3l{] napa a6o fll{Jr, ro'fi Nlo}l(e

Br4HuKHy'In nolxe)Ka a6o eu6yx, i nonirplHi xaua'ru cTaHyTb qyAoBI{MlI cnocofaN'ln

Anr po3rroBcloAx(eHHfl BofHFo ra AgN'ly Ha Bcru 6y4iuro a5o cnopyAy'

flepe.u BBe.4eHr.rflM B eKcnnyarauiro Belrru:lsl-Iiitri cncre\Ifi rloBuHHi npoiirl'I

noBHe TecTyBaHH n TA MaTU nacllopT, xypHanl4 peMoHTy Ta eKcfrnyaTauii'

AnuiHicrpaUil qirrco BcraHoBnrce |pa1[1in o6c1'eNeHl ra peNloHrill BeHrunflUiirunx

c !rc'I'eN{.

Ocsir,TeHr1rr Br{po6Frliqoro npliN'riulenllt 3,qiilcl{Foerbct rlpl4po,qr{I4N'l I []TyL{HL'lN{

cBirnoN{. eilnoeiAaloqlr BllN'IoraN{ AEH B '2 '5 '-28:20 I 8 [ I 4]'

IlpupogHe ocBiTneI{Hfl IIpoBo/IuTbCfl 3a xoM6iHosaHoro cXeMoFo: LIepe3

ceir,roBi npopi3u e SiqHlix criHax i s cBirnoBI'ix 'nixraplx' 3ara:rrue uryqHe

ocBiTJler{H[ 3Aii4CHroerbcfl cBi'runbHriKaNlH 3 raM[aMu AeHtlofo cBiTna. 3acrocyBal{F{s

,Kt{x Ao3BOneHO Airoqran crarrAaproM. Ha Aal{uii qac iilrye BeI14Ka Xilsrcic'rr'

crracrrr4x eKoH0\lirrF{r4x cBiTHnbr-{IrKiB. /{rl nricueBoro ocBil'JleIJI{tl 3acTocoByrcTbcq

cBirx-rlbHrlKlr, BCTaFIoB".lelli 5e:nocepell{bo Ha po6o'{oN'1y NIictli, TIlny npo)KeKTop' Fla

po6o'IoMy rricUi oneparopa Bepc'faTa IIoBI'lFIHo 6yru 3a6e3ile'leHo ocBirneHicTb

no5oqoi 3oHrl He \leHIUe tK 150 - 200 ''rlx'
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Erccnlyaraurx 3acTOCOIlaHofo rexHoloriqHofo o6la]lttanns noB'tl3aH3 ;

BHrruKHer{Hxrr 'ynrie 
ra nidparlii pi:rroi Lracro'r'H la iHreucnBrroc'i. Korpl cnpeB'-r:- ':'

Hecrlplit rJ tueuh B nJ'I l{ B ua op ra u i3l\l JI lollu H H'

Hopuu ulyMy Ha po6ouux Hticusx pefnalvlellrylorbct caHirapHtlrt;l

supo6tttt'Ioro lUyr'{y, ynbrpa3ByKy ra irrcppa:layxy ACI-l 3'3'6'01--:r''

uoprryuaHui lxyN{y BpaxoByerbctt xapal('fep po6orr'r ra \ \loB}1 ;3'\::''

frpoqecy. LLIyu ua po6ourix viCUltX He IIoBHHeH flepeBtlulVBaTIl -lrr:\';;ll'f i\' "''::-':

80 .qEA :rirno ACH 3.3'6'031 -99 l1 5l'

IJns :ano6irausl ypaxel{Ht eneKTpuqHuI\{ cTp\r}Io\l o5-ralHiruss' Li-lt't

Br.lKopHcTOByeTbcr B 3aflponoHosanili rexuolorii, nil'lgrae 3a\llcT\

HecTpyN,ronponi4HUX LracTHH O6:raAsaHHl, ltxi MOX(yTb onllHHTIlCs ni: Hafipvforo B

pe3ynbrarl |lOtUKO.4XeHHq 13O"]flUll sriluo flPaettra YnaruryBaHHt{

eneKTpOycTaHoBOK [16]. 3axHCHe 3a3eMJteHHJ4 pea'ri:yerbol y eurj]sAi cneuia'rsuoro

eneKTp}rllHofocllonylleHH,Ii:sei\t-[erca6oilexgisaIeHToNIcTpyN,IoeiAHhxe.[eN'IeHTlB

o6la.qsaHss. nlci He [oBHHHi nepe6ynaru ttiA Haflpyforo, are B npoueci ercn'lyarauii

NrolKyTb ofigHurttcs nil Haflpyrolo' Ha[pHKJIaA, y pa:i ilo[iKoJ)KeHI]q i3o;rxqii'

ge$exrin A).roracHLIX 11pllcrpoie, xouyraUiirunx auaparin, n aeapiiirlllx BunaAKaX

Toruo. 3axucue 3a3eN,r,rreFrHr e flpoc'mNl, ecperrnnuunl i noulHpeurtn't cnoco6olt

3ax6c-fy nrcAqHr4 Sil ypaxeHHfl e,TeKTpt',lLIHHNl CTpyN{oM flpl{ AoTt1l(y Io NISTaJI9BHX

[OBepXOI{t, ftKi BHIIBHJTICs nil l{anpylorc. He :a6e3[eqyeTbcq 3FII4]KeHunlrt pi:HnUi

norenuia,ris nixr o6laguauuRnt, irlo B14tIBHJIOCS nil H?flp]f olt), i 3el\IIelo :lo

6e:neqsoi BeJTHIIHHH. BuxopucroBy€rbcfl B rpur!a:niri rprrnposiguiil nepexti 3

Har]0worc ao 1000 B : i3o'[uoBaHoFo Ta fxyxo3a3e\,,IleHoro ueiirrpa,rlro i eilue ei.]

1000 B - 3 jroBlnbHr4M pexr4\{oN,r Heirrpa,ri Bi:InosilHo rlo tlHAOil 0'00-l'32-01'

flpann,la ynarxryBarrHr eneKrpoycTaHoBoK. Enexrpoo6laAHanttq cneuiarbt{llx

ycrauonox 117].
E
C].o
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4.2 Brr:uaqeHHrr rronirpoo6viny :riitno r<parnoc'ri nonirpoo6rrrrrr

rrpnt t itueuH i peaxropa 3 NlexaH iqrt nnt repervr i luyBaHHtN{

06'etr BeHTHJtrqirinoro nonirpr Bl{3Hallaerbcfl .[nt Ko/hHoro nl,:]:- ;:::::

oKpeil{o, 3 ypaxyBaHHrNr uaaeHocri ilrxiA:rusux Aouituori (peuonrrH). Jti,.r :'---':'.:-:

3a pe3ynbra'raNu{ paHirue ilpoBeIeHLrx AocniAiKeHb. flxruo \apaKlell -'1 .r---l:: -- -:

UtKi,qnrIB14X gouiurOr (peuOsHn) He ni.qlarcruCs O5-rir'r. L Ilt'rBiT'-r.':''-1":''

BH3HaL{ah)Tb 3a Kpa'rH icrrc:

L : Vnp,,,, ^ I(p (rrri/ro:).

A9 Vnpnn, - o6'en rTpuNriuleHrrr, r\{3; Ko - nriuiruaJlbHa l(parHicrb noBiTpoo6rtiHr.

Heo6xiaHo po3paxyBarn 3ara,rsnnri o6'€nt rtpldNliueHHtl B KySiLtHI'lx ]lerpax.

f,rx qroro BHKoprlc'roBy€rbctt {lopHly:tit:

lonxnHa x tuupulla x Bllcora : o6'eN'{ npumiuteuHs ltl

ArBxfl-V(lrr)
flpuuiUeHul, B tKoMy BcTaHoBJIeHo peaKrop 3 NlexaHiqsura

neperuiruyBaHHrN,{, Ma€ AoBx{uuy 7 M, utIrpHIIy 4 Hl ra Bl{cory 2,8 u. [:r.a ert:lualleHFlfl

o6'evy nosirpx, ueo6xiAHoro rrJ'tfl BeHrr4rquii qsoro npuniuleuHq, po3paxoByeN'Io

o5'er.l npuruiuleHHt: Vrrpunr :7 x 4 x 2,8 : 78,21 ltl.

B1rxopncroByroqn HaBeAeHy Hrlr{qe ra6lnqro peKoMeHAoBaHoi KparHocrl

nooirpoo6r.riuy (gne . ra6t. 4.2), Br43HaLIaeNto neo6xigrry nonirponpoAyKrnstricrs

BeHTHnffTOpa.

'l'a6nnuq 1.2 - KparHicrr noeirpoo6nrrny

llprntiueHHr KparH icrr noai'rpoo6virlY

)Itn'rroea xilltHara (V neaprnpi a6o

ryproixur xy)

3 ltr/roA na I NI2

KyxHr KBaprupIl a5o rYProxtrrrY 68

Basua xilt uara, .tyluo Ba ( no6y'rona) 7-9

l-r;q ner 8-10

faplepo6rra xirtHara

Korropa. cK.ri.l

={
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flpo,qonNenHq ra6,[ uui 4.2

fapaN 4-8

I{oHif epeuu-:al 20-'10 rr3 sa lrO,IlrHy

H usqa-r sH il i.l Ii-rac. ot|-ricl le npu rt iueH Hr

YH inepca,'irH u ii nrara:nH | '\- 1

Anrcxl (Toqr1 0sgnttttiil la.r) 3

f apax i anropcrtoH ttta llaitcr epttR 6-8

CepeepHa 5- 10

f11ro r'rr rc,roeu ii $ap5yea.r uHu fi uex 25-40

Mexaur,rHa ItarlcrcpHri 3-5

B uauor,ry BlrrraAKy uiniuarrna KparHicrb IloBiTpoo6uiHy Kp :4 rt3/ro.l;

Po':paxyevo noeirpooSuiu L: Vnpr.ru x KP 1u3/roa);

L:J8,4 n,r3 x 4 nr3iro.q:313,4 v3irolt

BnguaqesHt noBiTpoo6nriHy npH tsHriJteHHi Bonorn:

L: Lr x NL (v3iro,t),

Ie L' - HOpNIa nOBirpr Ha oflry rIo.qHIIy, lt3/roA x 'Io,rI;

NL - r<i,rlricrr nrcAefi n npurntiruensi.

20-25 n3/ro.[ Ha oAHy JroAHr'ry npu nrininra,rrsii/t Si:nuuiir axrueHocri

45 r,r3lroa ua orHy JrloAHHy npu nerKiri cpi:uuHiir po6ori 60 rnr3/roa Ha orlty

rro,quHy npLI BairiKiii $i:ruuHiii po6ori.

Bigbn,rerro 3 npaqinnr.rKa Korpi npu rerrifi Si:nurriil po6ori rpaurolorl' B

\,rexaHi.rHii4 l,raiicrepui. o'rxe nonirpoo6uiu npn eurineuHi Bo"rIorH 6y,re

;opinHronarH:

L : L'(45rt3 /roA ^ 3) t 3nr3/roil : 405rrr3/rol

3.o

.o

!
:;

a;

T

'i

'c
:

ac
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4.3 lle:neKa B HaA3Buqai'lnux cl4Tyalrltl

flox<erxa HeKOHTpOJTI,OBaHe ropiHHr uo po3rloBcto,,]i{iy€'rbctl ts LI:i' I -' "

npOCTOpl Ta :lafpo)Kye )K1'IT'I'1O Ta 3IOpOB'rO IIOAT1HI1' MaTepia'luHttrt UiHstt'-l:"'

HaBKOI L{lxHbON'Iy CepeAOB14illy.

3a3nnuai.r, [oxeiKa ilollHHa€Tbcfl 3 pan-l'oBofo 3afopaHtl.tl HcBe-lllLIKtr -' 'r::'''

repr.rropii rlH npHraAy. Bo,ro,tiroqn HeoSxi,tHlttun 3HtiHHt\ll1 'fi-l HrBl:ri:'-'li'r'

nireigyeaTl4 tto)KeiKi na il noqaTKy Mo)Ke ii o,qsa nroAHHa' Tortr' rci np'rulBH;1\;:

ni:nplteltcTBa xlaloTb 6yTn o3Hai'lol\lnelli 3 npaBuna rloBe'fiHKtl ni'l qrc noxexi'

3Ha.rH nraH eBaKyauii : 6yaiui. nricu.fl po3raluyBaHHt 3acoSie noxexoraciutts ra

eoroAiru HaBHqKaMlt [x':acrocyBaHHfl '

llia qac noxexi He5e3|Ie.rHH]\,{u rfar<ropanrll e eilxpuruil BoroHL" BlIcoKa

TeN1rlepaTypa, 3aAllN{leuiCrs (xx uaC:ri.loti - o6;vtexeHa eld.qlaNaiCrl), O6nalll LIaCTI{H

6y.lin:ri, nr,t6yx rexuOloriLlHol'O o6,'IaAHaHHl'til npn'ra]ia, IIpoBanlt ni]:rorn'

7-fo npnuuH BHHITKHeHHI rtoxe;xi Ha'rexatl:

HeAOTpt{Nrar{Hr Brl\,{Of po6oru 3 eneKTpoo6:raAuaHIlqM LII'{ lioro

uecnpanrticrl;

nopy111eHH.fl Lrr4 HeAoTp LTNIaHHt BHN,lof TexH oJTol' iq sn x perrta ltet tris ;

nopy[reHr{r Hopivr npoTl{floiKex{Hoi 6e:nexn, TaKfiX qK rcypiuHr

Hero3BoJTeIJoN'Iy uicqi, po3BeAellH s 6arattst rouro;

IleAoTpHl\,{aHHfl TIOpNI nOBO.IXeHII' 3 BO|HeNI'

locnrs qacTo BHHrJntrcFrHfl noxexi cynpoBoAxy€Tbct eu6yxou

o6:raluaHHs.

13'6yx ue ilpoqec uBnlIKofo eHei,rrtreltux lterI'lKI'IX o5'er'ris ren:roeoi

eHeprii.

v uacnirtox auoyxy y'fBoplo€'fbcfl Ta ulBHIKO noluuprc€rlcl sH6yxoBa xBuilt'

,Ka c,,pHqHHqe uexaHi.rr,ti rlorrrKoJrtteHI-It JonxiJuq. F[e6e:neqHIiN'ltI cfaxroparttn

eLI6vxy tBrt{Iorbcs:

3svtiosttil BnJIHB BI'lcoKHX qacro'r'

E-a
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e
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BIlOYXOBA XBI4N';

yjla\IKu yrBopelli BuSyxoNl.

fli,r qac noNexi na nignpueHlcrei npauinHnxu N'lalorb:

s6ePiraru cnoxiri;

sKlllo icHye HeSesnexa nH6yxy n[acrn Ha 3eN{nFo xIIBoro\l -]tr r-ti1r''.

HaKpnrrl foiroBy pyr(aN,ru, no;1ali ui4 ;1ueper"r, nixoH npoxoliu ra crof ie.

He AonycKarH BHHHKHeHIIfl ttaHixH;

rKtuo icHye norpe6a rJaAarH repllly AorIoNlofy norepnirttrt.

B11KIII4KaTl.I tIolKe)KHy c,'ryx<6y (re,reQon <101>), :a:HaqHB[ItI a']pec]"

NricueeuHHKHeHl-tfl noxexi Ta nepcoHa,lsui :aHi:

qK1ro ue \,rolKnuBo nepeKoHarrict e 6e:neui uarepia,rruux qiuuocrer'i;

c:ria pyxarqcfl He B rrporr{nexsur.i eiA sorHro 6ix, a .4oJ'lllrH xpat"lxy

BorHIo[poru nirpy, [pI4Kpl4BlIrlI roxoBy i o6:ru'Iqg oA'flroNl;

: 6CSne.rgOi 30LItl. ;lO qKOi Ha6,'luXaerlCq ilO'tynt'ft C''li4

pyxaTllcflfieprleHAl]KynflpHoHanpax'{yilotuLlpeHIIflBO|IIFO'

fIiA qac noxteNi na ni4nprleltcrei xepieunxH ra ynoBHoeaixeFli oco6u N'IaroTb:

rroBTopHo Ha6parrl ilo)KelriHy c:ry>n6y ra 3a rreoSxirnocTi :nepnyrnctl

Aoiuruux c:ryN6 cnaciuHlt (urnn.lxa AonoMora, c,lyN6a ra3y' Tox1o);

AOBeCTU AO eiAON{a XepieHuurea (larr BI-IHHKHeHUI noxexi;

oprar r i lysarn npouec enarryarriT,rroaeir ra Ha3HaLlHrH eilnoeinarsuux:

nepenipurn cflpaBHicrs npor]4flor(e]KHlix cllcrerv'I H& ninnptlen'tc'tBl ra

qrr3peafyBa.lll'I BoHl{ ;

flKtuo Ue neo6xiAso, ninxrror{HTil cucrer\,Iu xtL{BreHHq eneKTpoeHeprii, :

Mery neAonyueHt tl nu6yxy o6:rarHatrHr ;

ts)Ktlrll :axorie, ulo.q() clpllNIyBaHHt noxexii:

3ynr{HrrTr.{ eci eupo6ur.rui npoqecu, 3a BI'lIsI}OqeHHtM TI4X XOrpi

crpr{ M)'rorbra nporl I:iroru nox.exi:

c,ri.tnvsartt 3a AorpI'Jl\{aHHtN{ 3axo.riB 5e:nercu npauinnrrKar{ll

:ariqHul'ruI YnoxexoraciuHi;
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B/,yrt{ 3axoAiB, tuoAo :6epeNeHrrl uarepiarrbHl4x ttiHuocreii;

s a6e:n equ"r.r4 rr ox(ex(Hy c;ryxr6y tu BHAKI,IM'f a 3pyqu ult n iA' i3no\',l ;

rrK1to Ha ni.trnpr.revcrsi HaqeFri nr'i6yxoei ra uBI4,qKo :afiuncri peuoetlHtt

noeiAoN,{HTtl npo ue [o]Kexny cnyN6y:

.f,Kirlo Ha rrc1uui cnaJraxHyB otrlf, To neo6xirrto Haxpllril ir'. il

o6uexginrrrr4 npHToK rincHro ra iioro KorlqeHTpauiro, 3I{flBIlIu iroro ra flpllr]lcll\tsIi';1

ilo nlnJlofl{.

flpy noprTyHKy lroleii :l ilar'raloLrrrr nprnriuleHr, c:ri.{ rtaM'flTaTIt:

neo6xt.lHo tpuKpr{Tr4 uic 'ti.r po3NIoKporo rKaHllHoto, uo uli-ruut'

npHntra€ Ao o6lnqqs;

gsepi qu eixua cni.q ei.fxpfiBaru noeimuo i o6epeixHo, uto6 yHuKHyrtl

'lair HraH Hl eHac.Jt i.lox np hrot(y c e inioro r Ioe i rpn :

y 3aAuN{neHoMy npul,rirqeuHi c:ri,q pyxarl4c.q lta xo-rritlax qH IIoB3KOM.

flKoNrora 6:ruxqe Ao niAloru;

noKHAaroqH ocepeAox noxexi, seo6xilno pyxa'rucfl y cropoHy rporqry,

npn :aiilraHrri e,.racrroro o.frry, nnarlirb Ha 3e\l.Ti i noxa'Ialirecl, ruo6

3aryilrnrli t"{ofo, nie'lxouy pa3y l-re 6ixirr;

eKruo Ha iHu,riir ,rro:1rlui salopincn oAtf, noearirt ii ua 3eMnlo ra

lrrBilAKO HaKHHb'r'e qi-'tsuy-rl(aHHHy 3Bepxy, rUo 6 rlepeKpll-fl'i IoCTyrl KI{cHrO;

ni.c qac raciHHq noxtexi c,ril KopHcryBarvcfl BorHefacIIuI(aMI4,

floxexHuN{n riSpaHraN,rn? a raKo)r( 3acrocoByBarIJ BoAy. nicot . 3eNIrlIo, Tou]o;

6eu3uu, opraui.rui N{acJra, po3rr14HFIUKH Ta iuuri ne6e:nequi xilriqrri

pelroBgHr.l c;riA racnrn i:l gacrocyBaLrHflNl cneuia:tluo [p],l3HaqeHI4x BorHt-racHltxis:

y pa:i 3aropaHHf, ereKrpnr{Horo o6ranHarlHq tteo6xiAno, B nepuy Llepry,

BrJNrKHyrrJ eJreKrponocralraHHrr, a BII{e not'int IIpuc'ryrthru.qo raciHutl noNexi[18,19]

Oxoporra npaui ua ni4npneNtcrBax pefyJuoerbcs c14c're\loIo B3a€NlolloB't3aIIHX

HopNta rI4BHttx aKriB 3oKoHoJaBcr ea VrpaiHH npo oxopolrv npaui.

3ara,rtuurrrr 3aKoHarniu Vr<paiHrr, u-lo BLI3HaqaForL ocIIoBHi uopiull 6e3nerlt, e

KoHcrHryui.rr YnpaiHlr, <TpylonHfi I(oIeKc Vnpaiutt>> l'a 3aroH VxpaiHn <llpo
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3ano6ixHuir cras npaul)).

Becs rtepcoHaJr 6yAr-nxoro ni4npue ltcrna IIoBuFIeI] NIarfi iHcrp-r''xrrii

HacrynHLrx runie:

ecrynuuii iucrpyxrax;

ocIIoBHa incrpyrcuifl uroAo poSouoro rrlicqx;

- noBropua iHcrpyrcuir:

r]03aIIJIaHoea incrpyrcuu.

Orpul,rauufl ecix exa:ieox rtoBr.iHHo 6yrn AoBexeHo yct\l figpcoHl,l-lt-t]'1

oco6Hcro n cneuia,'IbHoNly xypHani oxopoHll npaqi Ha ecix Bunax niluprtertcre'

Po:cliaynaHHfl r'a o6lix Hculacru4x rlunanttis ra nopytueHb npaBHr rexlllKll

6e:nexn :Airicurcersc.s nilnosiAHo ,qo airoqoi xoucruryuii ((rpo rloptroK

po:c,ri,Iynauur ra o6.nixy HeulacHI{x aHnagxie, rtos'rl3auuX 3 po6ororo>>.

lloxpauteHu-r pO6ouofo cepeAoBHUla Ta 3aXoAiB 6e3neru, :ano6irauHt 3axBoproBaHb

T3 HeuracHr.ix sunajnis flepcoHaJry nitnpne ltcrna BnKoHy€'rF,ct eiAnosil-tuo Ao

peKoMeHAauii <npo rrnaHyBaHHr po6ouofo cepeJloBuura ra 3axo,tie 6esneKIa).
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BI4CI IOBOIT

Belura xiltxicrr HayKoBr.rx flpaub Ha reMy AocnlAx{eHHq }lox,lllBoc.ell

orpHMaHr,rx i nnxopucraHHr 6iona,rr.rsa csi;1.lurr npo flBIIy Hecraqv rpa-tttut;iti;1.''

eHeprer'trlrH14x pecypcie y cairi, Ornte, po:po6leunx i elocKoua.teHHt LU-]ti\1:

orp[MaHHr 6iona,ruBa e AoBoni axrya,rr,Hu]\'I nI{TaHHtM.

B VxpaiHi nr.rpo6Huureo pi.uxoro 6iona,rv ea ,toeo,'ti NIa,to po3BIlHeHe.

VxpaiHcsxuli rpaucnopr lrarixe rre BLiKoprICToBy€ pi,troro N{oropFloro rta-'IllBa. xoqa

6io,tu3e,'rr npotroHye 6ara'ro exoloriqHnx ra eI(cnnyarauiilHux nepeBar flepe.l

rpa,lr4uiuunnr naJ.rr{BoM. O,tnax ui ttepeBarn He noeilrtFIi I(oNlneHcyBarLrcfl

noreHrriirunN{ BnjrLIBoM Ha HaBKoJTIdurH€ cepe,loB[IUI,e, noB's3auHNl i: nesi,qnoei,lHnN,I

BHKopI4craHHflM :evr,ri Ta BHKopHcraHHtM :acrapi,rux rexuo:rorifi '

Bnpoea,lxeHHr 6ioAu:e,rruoro nar'rr{Ba BH\rafa€ enpirueuu.a 6alarrox

npo6,relt, 3oKpeN{a:

Ilpaxrriurruir aua:ri: Mox:rileocri BIJKopcrarIHt HacittHq pinaxv flK

eiAnoerroBaHofo Ax(epena erreprii trol(a3y€, tuo Hali6i:rsru nptliiHlrttrtnt

Br4Kopr{craHHrM e r.nn6ora nepepo6xa uiei cI4poBt'IHLr, a riuqeBl{M nporyltroNt €

rrl3en b-N.{ern,rosH ia e0 ip.

Ats orpr{NranHrr o,'rii : pi:r-rr.rx Kynbryp r Vxpaiui po:po6,reuo ecfexrHel'ri

rexuiqHi :aco6u.30KpeMa NIaJloroHIIaxrri. ReJ'rHKorouHalt(t{ira ltortn,leKcllo-tullexoei

11pecu. Bolru ei,qpi:Hruorbcq BcrilKrrl{ BI]xoIoNI Macra. rapHoto rxicrto, [pocrl{Nf

1'npan.uiuuqlr i 6esnepepBHoro po6ororo. Ba>x,r[suM erarloNl eltpo6Hnqrsa o,rii e

olrr4uteHnfl eia cpoc$o,rini4ie, nexaui.urnr ra itttuux se6axaHnx Aontiruorc,

Tpa.quqir{Ha rexHo:rorir cr4Frre3y 6io,trlse,tl N,Iae 6araro ne.{olircin,

HaiieaxrHeiurHN.r 3 rrKHX e Ha.snHicrs no6iquHx rlpoAyKTin y nur:uAi eolrro-cnupr-

r-r iuepHuo noi cpa:r.i.

3acrocynaHHfl rexHo:rorii nrirpoeuy:rrcir"r pinaxonoi o,rii ra erallony N{oxe

3niiacuurrr flpouec currre3y 5io.qr.r:e;rs 6i:rr,rr,r edret'rrtauo. ocni,'tsxu yrBopelllll
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Nrer{ruux KparTe-Tb N{oxe s6i,'rrurHrra ilnoilty peaxuiirHoi nonepxHt, T}JN't ca\,{IJ}l

:6i:rsrrryorlli KoH Bepciro p inaxosol o;r ii.

VAocxosa-:reHHl rrpouecy nepeerepu$iriauii pinaxoeoi olii -rA n-t.tH\

ilpoqecy, :6ilrurye snxia SioAu:le:rq Ha l0-15 o/o, a xi,rsricrl no6iquttx rtpo-t\ h.rtB

i eiAxo.qis siAnoei,fHo 3NleHlull nacn.

Aoc,ri.qxeHHrr AoBorrrb, u1o .qoAa'rnona (ri:rlLIHa. eJTel(rpo.ri.rriuHa rers;l:r

oqHU{eHHr npoMHBHHX BoA: ulo ylBoprororbcfl nil LIac cHHTr'3y Sitllltte-rs.

.uo3Bonqe 3N{eHuurr4 XCK Ha 86,8-92,5 o , trlo BKa3y€ Ha NloxJrueicrr 3\teHule HH.q

:adpylHeuus XCK y 3aranbtty ct4cretuy criqHtlx eon.

3acrocynauH-r ueecpexrllBrrnx euepro:6epirarounx rexHo.toriil Bce ue FIe

3Hr4xye Br4coKy eapricrs er.rpo6unqrna 6ionaJtiea nopinHluo 3 'rpaAuuiirut'rtru

BI{,IaMU na-rlfiBa.

Byar-rxe 6iona:rHeo N,rae o6ueireuy ni4rprlvxy : 6or<y cnoxnsaqiB

(ocxi,rrxu lioro eKcrnyarauifini f a exoHorti.IHi s,racrneocri norpe6yrorr

rroKpaueHul), anronupo6nr.ixin (ro,ronHnl,t tIHHoN,I cryp6onaHux fioro xopo:ifiHoro

axrueHicrro), eupo6uuxin rracpru ra Harpronepepo6urlxin (xxi 6aqarl y HLIX

nouxypeHrin).

Aln craJloro p03Br{rKy 6iona,rnruoi npoMlrcxoeocri VrpaTHi norpi6eH

noc,.rigonHvfi ta cr4creMHrlli n,ran lir.i, xxr.iir BKlIoqae iurerponaHi xporn B TaKIlx

ccfepax: cf iHaucoea ra HopNrarnsHa nirrpi{NIIia, perioHa,rruni't ra iHcppacrpyxrypnr'rii

p03BHTon, eno:roli.tue o6tpyrnyBarrHt. ilrcf oplrauig ra oceira.
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