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Bl{'llmlllrtrl HawollanhHhni alpaprsd )'ItriBepcxrer. 

ylcpalrFa, r. BltrrHtjqa

BHE-trPEHIIE TEXHOJIOTIIqECKOTO IIPOUECCA BAJIbIIOBKI{ 3ATOTOBOK

II3 A"'IIOMI{HIIEBbIX CIIJIABOB NOA NOCJIEAYK)IIIYIO INTAMTIOBKY

C IIPI4MEHEHIIEM IIOATOTOBI'IITJII'HLIX PYaII'EB

Alnmar9t

y cmarnmi pBznaHgma mentalozia atlrn 4lo6att-
ir arn iHi€qrlx L'raeis, nqu ,ni

sacmocyeyom'* ni0zomo6ai..rnw tcu. Biafia'le\o,

4o s pBlrr'ntarni atu&imsatut , a e(cnE lwett-
ma,u"flt AocaiA ce b saanocgsafiltr nonepe?ha,ozo

npo4ecg eun'tqoea*u 
^oeeo 

rc ea6esne'nanu:3 u'
crcanna mpyaoxicmrocmi quzomoare Hs trana'rt-

noaanu noroaorc; s6iat'ue Htt Koeoi4iefing autcopu-

cnetnut sa2omoacu (ItBg) ; e1{oHo"tin aqpzope.Vp-

ci6; nonhuerltrs .mpgxmgpu ma niA6w4atwt n<acnn

uma noqaHux nokoqotc 3at paxgnr sa68ne4eH tt

pi@lo ipltot aedop a\ii no nepepbau norogKa.

BcediaH A aHanb (- a1cpo,-itirpo) ma itexa-
tliam& aracnu.gocmei 6ault'41'oBa1!uJt sazomoaor I

uma. noaa$lLr norcoaoK, euzomoa e4uf,: 3 Hur,

no\aia| 
'idnosiaHicnb 

ntoc mi 6u.\o.at mexHiaHoi

Aolcg eHmarqi.

Abstract

The article describes the technologg m ing
billet$ of alaminum alws using prepalatory stre-

ams. Noted that as a result of analytical and e:"pe-

imental studies se pre-rollirtg process ensures:

reducing compledty of na ufacturing forgings;
incftase in the use of blanks (CDC), energ!
saoings, imptuoing the structure a d inqrooing the

quaw of forytues bg prodlittg a nifonfl strain
our the ctoss sections forg:mgs.

Conpreheflsiae analgsis (macro, micro-), and
mechanical ploperties of rolled bilets and forg@s
made from them sho?aed that the quafu of the

reqairements of t*hnical documentation-

Ha coBpcMeHHoM trane BaxHeii eii npo6xeMoi

or€qecrBenHoi rrpoMbrltJreHHocr],l tBjrterct lloBbr_

fierfie xaqecrBa r xouxypenrocnoco6nocu eunyc

KaeMoii rlpoAyRqlll1. 3ro npeanonarae, noBnllxeflr,r€

ao4eltTrBsocrr rexrrorlorrqec(rx npoqcccoB r
Bneapenrre flepcfiercrrrBfir,x lra] IHbrx pa:pa6orox

TIpr r3roroBrcHnr ulaMtroBa]rHbrx roltoBoK, Arltr

orpacneii flpoMr.rnlrexrlocrlr, oaHoii ]I3 rnatsEllx

3aAaq sBnqercr o6ecrleveHae rla(cltMarlHoro npII_

6nrNenr-ra QopMrr r pasMepoB 3aroroBo( K ibopMe !r

pa-:uepan rorosllx aera"reii-

B pa6orc [1] orMeqaercr, qro [pt'r r3r'oroBre-

H]l]{ rrTaMrloaaHHrlx no]to3(]r( ll3 ailmMxr JeBbrx

crrrraBoB, oT"rrnqalrnlfixca (otlcTp]'roxBHox crro,t-

HocTllo (riuxqre roHnlrx Bbrcox x pe6ep, Nra-r1irx

paanycoB conpJlxeHfijr, rofi(llx fiororel{, o](pllrllx
ceveuzii c Dry6onnrr pe6paM[ r r.a.), B ol(oH'ra-

Te-'rrHoM pyrrhe firaMna rto,{Brqmrct pa3rtqHoro

er!4a ae<be<rsr, aoroplre Heo6xoAnMo yrartr! 3a'flr_

crKoiii. Harfi. e AeQexroB rp Roarr E Mroro(par-
Hoi nraMrroBKe c [PoMexyroqHalM[ oflepa]{nsMn

o6peexa o6.'roa, rpaBrrenrrr, 3a{I{crror, Harpem, trro

3Haqxre,rrno y rlrHter 4ILn x3loToBrlcHlle rTaM-

nonarmux loronox [1 5].

IlpnMeseHxe npoq€cca Ba.JII'rIoBI$r 3aroroBol(

II3 :UIOMIIHICBBIX CIIJIADOB NOA TIOC"]ICAYIO4}M

mIaMIIoB(y c flpIrMeHeI eM noAloroBrlTeilr'nhlx

PI seB'
IIeft aafifioii pa6onr cocrour s pa:4a6orxe,

coBeprr€HcrBoBallun n BIreaPeH[[ r'exlrorrortqeckl'rx

npoqeccoE rrrraMrroBKn IIoLoBoK lt3 anloMtHreRllx

cnJIaBoB c rlpuMelreflueM npoqecca B2-r]IloB(l{ ll
fiollloroBrrerbHbrx pyqbea.

IlpnMeHcri're 3roro npeABap]rredbHoro flpo(ecca

{a npeArpxrrrsx Marlxnocrpoenre (oco6eurro e

aBuaqr'roHHoi npoMlrlllJlelrHocrx, rlle i{cfiorrb3yloTct

aoporocrorqle cxxaBal) aaer orqyrfi MHii sKoxoNr[

qecMi:i n Ka.recrBer brii sQQeIcT.

O6qrlur npuuqnnaut npoel{rxpoBanrrl rloaro

roeIIreJILHbD. PY$eB rBjl,{lorcs:
- coxpaHeHle paBetrcrBa Ilj]onlaaeil nofiepeqHnrx

cerreHxi:i fipeABapxrenbllo I{ o(oHt]areihHo nrraMflo

eaHHlx noRoBoK Ha ocHoBe fiocrpoeHfiq 3nrcpbt

xaparrepnirx ce.reHrii, c y.reroM 30 40 % llJrcwtan

ce.re rn o6roq, ln6pannbrx rcanatxll ll MocrllKa

BOKpyI OKoHrrarerbHoro pyllt;
- pa3Meprr r nnocKocrr pa3r,eMa IIP rpurln

rr:rmTcg TaKnMti ,{e, Kar( ft y oxoFraTellHoro;

- {peaBapxTenblro urraMloBarnnt noRoBka

aonxHa yKrlaAilBarrct B oKoEtrareliHoM pyqne

nrraMla { EaAexHo O[(cupoBarbcq B rreM;

- pa3pa6oraHHbl]t qeprex IIP npotep;rercx na

) i-naAb.B3evnc f b noFnBapllre,lbHo lx rcvnnRaHHot

3aroroBKr B oftoH.nrenrnuii pyrefi no xapalrepuun
.eeF /rM l] Ha olclT.rn c Kprr.{.c|{14x .lenc et

AedropMaqln B 3rxx ceqeHfij{x;

- pa3MeqcHne npe BaplrrerlHolo, qepHoBoro

(nplr ero neo6xoauuocrx) L oxoH'rarerbHoro py'lneu

O lyHb(o I4.8.
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P{c. 1. [IlMoDM@ no{olM (tuqae}, cn tu AI{ d:
I - norcm, mrymHd G MepHon 3arcreRr 3a rBe mMoB&r: a - Meptr 3arcronq 6 - ]]m{roms ronom;I - noxorm, noryreaH !3 MepFot *rcronM c xpnrcFeFre! rpoqecd tr@qoM , noJ.orounejlEom !ycb, 3a oArry rrNtroury:a Mepr*r 3aMoBnaj 6

I

ut

a

xo BosMoxHocrrr [poBo4nr6 ] oaHoM rlraMne, c
qenbro rl3fo,oBreHr,rt rrrTaMlloBaHH6lx IIO(OBOI( C

olHoro HarpeDa fi arcoHo}flflr ,xraMfioBoji cruu_
Ha prc. 1 (1) rpeacraBreHa ffraMlloeaHHu ro-

(oEKa <Kaqa,'rrra> c o6;roeu, aerorornern:rr u:; vep-
rroi 3aforoars.t 3a aBe rrrraMroBru c tpoMexyro\_
lllMn onepaqnsMn Harpcsa, o6pcnz o6aoa, rpas:re,
rrls, saq],Icrxfi. TpyaoeMKocrE Ilp]r 3roM cocrasrrjr!,ra
3,74 H/\, a rco3oQxln,lcHr ucrorlr3oBajrl1,r Mel.aJt-
JQ 0,24.

Ha prc. 1 (2) rolc:L3aHa 
'ra 

}Ke roKoBKar 61110B-
xeHHar 3a oAlry ofiepaq]do rnairfioB(r, nocjre IIo l1)_

iuBKq 3afo oB(x .a KoBo,l/br\ Ba[b l\, + Ll il\inoB-
rtrr B noIroroBlreBfloM r4 o(oEtrareJrr,HoM pyrBrx.
IpyaneMKoclb p,i JroM co.raE,lJlna 2.J2 H ,r. a roco_

enrq.renr rcnorb3oBaHlr :Ilerurjla 0,42.
grcouoM]Iir Merarra cocraB]rra Ha n3ro1olleHxll

olurot uraMrroBaHHoii ltorcnKff <.I(a.rarKD 0,43 ri[,
critrrKenrre rpyloeMKocr.r 1,42 H/.i.

Ha puc. 2 rpercraBrleHa Ma(pocrpyrrypa
fipoaornHoro ccqeriur llrTaMnoBallnoiii Ilo(oBl{lr

Bcecroporilrxii allan]rs (-Maryo, -u]{npo) u
MexaHr{qecEr{x cBoicTts BanblloBaHHr,tx 3aroToBo( II
IUTaMTTOBaHHHX IIOKOIIO& lt3ltoToBreHll
noK:Dar coornercrsr{e KarrecTBa rpe60Ban]{qM Tex_
H&.recKor{ roft yMeHrarlur [5].

Hl,rxe onrcanlr peymrarbr, rpe6oBax[_, tl
IO[ynIeHrs BcecropoHnero aHanx3a:

aHa{lr3oM Maxpocrpynrypbr o6pa3uoB ycra
IIoLreHo, qro 3arK]{MoIl, rpcrq]rH, ctcnaaorc, rpocrpe
rroB, nepo rMots trrIrr o6pbrBa Bono(Ha rr 11p. lapJue
Hr'rii cr,'roffHocrn crplr(.rypr.r He o6Hapyxelo;

aHa,rr3oM Mnr{pocrpyRryprr xoHrpor''lnpyerc,
pa3Mep 3epHa, orcyrcTtsne nepexojra, paccnoeH[ji,
Tpeqr,Hj Hanrqlle x MarcclManbHbri pa3Mep rfioqa
A]{ HeMeTaTlruqecfifix BrcqroqeHlii t'l o(I.tcHblx IIreHo]c
(nroqau ne Aon)nHa lpeBbrffar],2 rn/ u rpou
]r{eHHoc?b rrpr{xoB se 6o:rce 5 a 70 MM Nlrr 7 v 2
rplrn r.oHrpofi);

- r,?urrloB(a 3aroToBo( noBmIIIaeT npottHocT! od
Ha7 74% otrc.oclrrel.iHoe y,qrlHeHre 6 (rlnacrnrr-

P!c. 2. Maqocr!,ynrlTa nll

Blrorhrcrc pyBrj
Dc,e orcEvar€jrloro Pr$r.
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uocrr,) na 14 33 % ro cPaBlrerllrxr c xcxorHl,rr{

npyrr{oM;

xa noBepxHocfrl no(otso( 11

Ionyc[aercj{ Harrl1'iue ltpy rol{PrlcT

o6orn rplJ ycroBxu or'cy'fcrBl1,r nepcxola, pacc.:roe

Hnii u rpenllrH B 3ole (pyIlHoro 3cpHa llprr Hi!'rlr

alnr (pynHoirpxcrarurnt{ecrcro o6o.4(a pa3Mcporl 10

urr r 6o:ree, Hco6xo uiro npoRecrr MexaHrcecnre

xcnr,rra rJ{ Ha o6pa3rlax, etQe3aHHnx m 3oH!]

Rp,vnno(pncrL,l rqecKolo o6or(a;

rra lloBepxHocrx noficpeqHbln Ma(pol]rrxQoB

[ [3JONlOa llrra]motarrr{6lx n KoBaHbI:r no(oBoR rrpll

BcccropoHHlrx nrrll ltoHrporrlHllx rcfiBrrarruj{x

Aon)' NiFr. r'ltr6'hh^ t( 'nLr 
rr n

x oKucn6Ix n,rcnoK cyNlMaplroi;i nxorllaallo llo
20 ilrNr' lla 0,1 rl n]rortaAn MaQolxrx4ra sr' 

'3"{o
ua u ao 12 url - r'rerree 0,1 v' ,{:rt rplrxos aory
crxra cr-r{rlapnat rrpori{xclrrocrt ao 50 uu na

0,1 rl rrlolqarx Nlal(poulj1lrqra u.r x3rrorra Ir llo
30 r1r{ rpr nrol]Iaar NleHee 0,1 Nr!

IIpr floroxrtrc'.n'rt6lx pcayrbrarax Mexartqe

cRxx r'rcrrbrraHldi, rera,lb cooaB€rcrByel rpc6oEa

urrM OC fl' 1.90073 lJ5.

!,ra pa.:pa6orxu rexnonollrecnoro npouccca

lllTallfiograr,l ]lo(oBo( JJ3 ar:IIONltlHIlcBtu cn.rIaBOIl'

uco6xoallro :narr' oco5eHnocrx loptqcro neoopMt
poBan]1n ef x c[naEoB.

1. y3( iji reMrcparyprrblii nep!tur aeooprlxpo

naml' cocraR-r{er 70 120"C a'I' pa3Hrlr. crl'raBoB tr

nu6rpacrcr raroru o6pa:oM,'Iro6 n3r'Icnclre reune

parpbr Bo upeNj{ AeoopMrpoBasu c}'qccrtseHHo ne

Bn sro Ha r3NIeH€Hrc rex o.rorr1qecftoii nracrf'rHo

crr. 3aBbrrerJrrat rerlncparyPa Hali&.la rcQopMIrPoBa_

rluj{ nprBoaxr ( nep€rpcBy r ncpcu(ory r4cra.(4, 3aHr-

xeHHar rcNlieparypa oRoli.raHut aeooprnrpo8aH t
r o6paaon:ulrto Brr1'rpcnlrrix rpexl H, )uexlar€Hxro

3arpar 3Hcprnx lr rp,vAocMrccrx rpoh3BolcrRr'

2. Bcpxruii rpeae.r re^fneparypHoro ulrl epla.la

u||a]lrnoBr{II nexr'r 6rn3rc l. Bepx e^{y.conycruMo-

Ily npeIeJly reMrreparlpri HaIpcBa crrraBoB nox

LrnaNnoBny, xrrr'for{y Hco6xo/irM J(ecrlt]rii KorffPo''rt

3a narpeBou 3alorono( Bo l:6exaure o6paaolanrr

l.pyfl Ho3€pHrrcrox cT pyltrypH.

3. Hu:xa-r rryo'mocru annMrlHuenbl-.r (r!-(aBoB

ro claBHcHnlo co c,arlbro xpn rcMlreparyprx rrlraM-

rognn, tracro npxlori llat rc o6paaoeauun rperrun,

ral{ lra3lrBacMlrx rrpocrpenoE.

4. Ilpalrrllcc(a, HeBo3rroxllocrt, npole/'IeHlrt

oxepar{rri ro'grrarxx ua nranroso'rnou o6opyitora-

Hux Rc-neAcrlrc cpaRnnrclbHo lrc6o"r6 roro ItoH-

ra(1Jroro rpcHIIr.

5. nolsrrltcr ra".i cnloxrrocrr K o6pa:o;anum

xorepxHocrlr reoe(roB (3atoINILI, rranrlblBu, Pac-

6. C(iroHHocrr, t Ha:rnranull x flplrBapl1naHnrc

H oreprHocrx l.paullPbl rrlrarlna rpn 6or1lrllllx

7. 
-IenrorporoiLrocrb a,rrcj''lrrrreEl'u cnnaRoR B

3 4 pa3a u! rc, a reMn€paryprrhrii 
'IHrcpm.r 

rcoop
Marirlx ]r 3 4 paca rrntte,'rcM y cflrx Dorbna-q rer

"rorposo/IlHocrt llpr.iuoA r L 6blcrPotrl)' cHrtrcn Io

rcMreparypbl lrafpeBa Mera-r,'Ia

<xoro,r(Hblxt rper(nH no J1rxrxti pa3bcna lr2Mrros B

riportecce ralnronrur.

8. IoEr,rueuHaq qyBclrtirersnocrn i{:

- 5o.'r,llrrlrr c(opocftM acqroprlrpotsaH 'I
(Moxo,oBbINI 5 7 \y'c), npxlronqrlllrr ( no'Brrerl I(r

npocrpe,loE a leoe(foB Ha rurantq'cNll'rx noKonl.ax;

- MeroraM 3aror'IHcHrt orrypbl nraMna (Merlt

r:Ul cnoco6Hocl6 3anorrne|nj{ OxryfH rrrar{na

ocaaroii u 6oJbrllas BL'ua3jIrrBaHl1eN{. r,( I{a(

.dcoopMaqnj1 llp BblAarrlxBaHlrr rpoficxoaur no

cxeme Bcecroporr ero HcpaBlloMePHoro cn€rIrr.);

- o6pa3orarrnm sar rltou npr rraMroBrc rrper

lapfrerlbHo r3ordyrlrr 3arorolo( B Mecre mlr6a
9. CuoHrtocrb tr o6pzBonaHnlir 3&rnrMo! IrfII

:ano.'rrrenuu r.ry5or x norrocleiji pc6ep, Bc,Icacr'8ue

cpaB r're.rlHo He6o"'I6rnoro rpeHrt no l{oHr.mrrtlM

roBcpxHocrsrl Oxfi,pbl rlraMrra B pca)'-rbrarc 'rero

nucer Mecro o6rorr nHyrp$xrnx c"rocB crroj {rL |axo

,qrun^I'rcr Ha l|ollramHot tlonepxHocrt.

10. Maftd xocoot1rrltcrri n!Irfl(('1 r 6o.'1r,rrloii

(o34rorqr€Hr yl'l]rpeHtrt llpt'I nporeneHrtl orrepa

BnettpeHuc tsbrcoRonpox3Bol rL''rr,rioro rexHo

rolllrrccKofo npouecca Btu:Iluosltrl 3aroToBoK ljo/l

nocrrcryrorrrl,rc raMrroBny Ha xpennPrl,l ticr Nr,"rh

Hocrpo€xrt noRa3a-:Io, rlro B:!11'rLoRI{a ttsJrJlerc,] npo

rpeccrexr"\f HanpaB.reH]rcr{ ! pa3Bnrx ry3rec
Ho raMrroroqHoro rrPolr3Bollcrlra

B rucroi{rlcc BpeMt Ha 3aEollax rlau[rocrpocu,t
B:-'rbqyrorcj{ 3aroroeF'r no/I rra}rrronn"v n3 arhnrinre
srx cn;rar:on: AK6, AK8, ,Ut4, AK4 1, ANfr1, A\'Ir2,

AMr6, AMIL 
^'4o, 

A,rl1, 
^'431, 

A/'I33, 01420

Ilprnenentc rcxrrorlorlrx tsarrbIIoBL! 3aroroeo(

3 aJIIOMXT eBTIX CX TaLTOB C IpUMeHeI[rCNJ IJOITOTC)

ulre,rrnru pl,vren o6ecrretlrEacr crreayloxr e r€nnlr

no rnoHoMfi lrecruIc noKa3aTe.rlll:

1. |Iorrlrl€Hrc ro'utocr1l B:ur,rtoBaHHr,rx 3aroro

rion u NraKcrlMirlrHoe rrpa6"'rttxerrre llx OopMI'I d

l,rr.rPloB ,b.1,\r. I JUrpl' \r ur:rnr \' !ni rohuts

ra.r yBerrvntaer crori(ocrI' mraMnon ua 20 35 %;

2. Cnll)KeH c HopNrbI pacxora trcxoarlor:i 3aro

1oBr(u BcrelcrBlrc rlal{crrlllrrHolo fipu6J]r'rcHnt

oopMbr r pa3NrepoB xa-rThIIoBaHHon 3arorolnlr r(

OopN{e n pa3rrepaM nllaMaoraHHoil rror{oBr{n B 3aBx

crMocrr or (oItO rypatvr ua 10 25 %;

3- Crl,rxeHnc rpy71oerf(ocrlr rr3roronncFx'

rrfaMnoBanrhlx noRoBol< Ha 15 35%3ac're, cHtrxr
Rec6va rp)!(oeMRoi], urvercuylo HqLocraro!HyIo npc)

fi3nol re.:rDrrocrb, onepaqm npo1t)Rfix, 3at{rcrKi

3aroroBoR repea raMrroB(or'r nocre floiu oroBRn xx

na noBoqrhlx rlororax n Ha6opa yrorrrleH n rra

I KM (ropil3oHrarl'Ht'rx KoBo'rHr'Ix MaIIIxnax), r, KaK

I

AI\r_r
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lpaB ro, {oio"rHrrrerrrHot' lnraMroBKx c lpoMcxy
'forrHbrrlr orepaqrrnu o6p$xu ()6,1.)r, rpar.,lcHr.rr,
3aqr1crltx aeq)e(ron,

4. CHn)xeHr€ cc6ecr0hroc1.11
nrrarrnotsaHHbrx ror.oBon Ha 25 35 % 3a cqel.yrrcHb
IleHrLr pac:rola rferarriaj troBnl tefix, Hoplu lrjpa
6orxn, cunxenr,rc pacxoroB ra lrlrauroryxr crirrlj, Ha

5. Cxcrra HaaprxcHHo neeoprupounnoro
cocTorxxr rpx uajlqoBr{e saroloEofi no3tso,lreT
4cQopNrrporar! Me farr"r c BucomMr cr€nerunnl (16

Narnq u o6ecucqnraer npoJlr(Hoseuuc reeopMaqru
B qeHT pirrbHrjle 3oHrr Earbttycr4oii 3ar.oroBrcr. Bll3nr
larr !3Mcrsqerue oprreHrrporr.y 3cpcH n xanpaB
rreHr'flr 4Elln{exfijr Melarr"r]a. Bia{e;Icr!fic arofo xopo
uro npopa6a Lr,rmerca x yrrytrlraercr (rpyKrypa
(cxolHoro r{erd a.

6. [Ip].rNtexcHre rpt.I1nororo Merora l3r.()roBre
nxr Etur lota.HH6tx 3arorolroK no3B0rrcr yrerrlqr,rrb
ccplrtllocrs Jlporr3toilcrBa rrar.rbrloBafl Hbrx 3af .rroBor(,
noBiJctrr! lporsno/rrreJr,uocrE .rpy4a, yireHrrrlrlTr]
pac)iol rfera"'lna Ha r13rofoBrrelltre ocHacl.(lt ll, lr
KoEerIro\l ctrercj cfi 

'.tijxr! 
ce6ccroll^rocr! r{3roroBr,re

HI'] JUTAMfi OBAHH6IX fi OI{OBOH.

7, Bbrcona;r rrporcro.qrrre,lblocr! rporrccca
rirrn rlotsrur, vryqrrreruc c.fpl'Kryphr rcxoAHbrx 3aro
roBorc e rler.roM rloUblrram1. Kyrlblypy rpon3tsorcrBa.

OnHr lflclperxr rexnor,rorxjecxoro trpouccca
EarrrhrloBx],l 3aroTor]o( tfi ajrrctfttulcBrfi cnJraBoE t1o/L

nocrre!]Io \yro rn.arrnoBKy c rp'lMcHcHnerr !or()ro
BlreJrrrHbrx p) rben ll BHcoK:rq rexjtn]{o onoHo]4rrtte
cna-a roq,eK|nEHocfrl no3sor,r'Ier pcr{oM€Hromrr rex
Horlotxro BarllrlorJt('l c nprrrcHer'!{ei1 rioal-0rolnre"rh
HbIx pr rberr n ifi'lpoxorry BHe/rpcHrro u ruprtre _
uraM [oBorrHbrx qexax rpe/rlprrrri ii MatnxHoc]:I)ocH]{j{.

BuaoA
Il crarie orMe,rcHo, {ro fl3lrecrt$re ,rexHororr

rrcc(ue npoilecclr r'l3roroB.ircHrir ropr.irM /rcoopM
poralrncM rJrraMnolaHHhlx no(oBor{ I'r3 arnoill1Hr]e_

, B. r \roiio.bru,-H.|,uur,41,n
BaHfirrrx r4 ne noaroroBrre'ur.rx 3aroroEo( xapaxrepl
JJncr 'rIoi .iu.rDrij bL-4ro.
rpy/loeM(ocrrro, noBHnrerrbrrf pacxolold Mer:Lllr]a.

lTpoqecc llr1hl(oERra 3aroroltoK c np \reHcHrreM
l1oIroroBIIT ejl'H!]x plnrr,elr Hco6xoJrlNr, xar( rorruro
Brrerrna;r oucpart,r:I o6reunori rrramorrcr, cryxa
ruajr | ,t po.,1. p.re rcn, a M,"n tja x,.rotHnil
3aroloB(r, c ri€irllo: fior'ryqcH]r, 3arororltall) ]4a]rcfi-
Marbuo rpn6"r,1n{errHojii no OopMe r pa3\repaNr rone
pc.rHnx ceqertxri x OopNre x parNrepaM orconirar€_r6
Ho ur'rarll1oBarrHoii llo(ou|(u;

Ajiatrrx,flr.rccKre x sracncp]]r{enra.rrbHhle riccre
IoEaH{r no(a3a,Iu,,1ro nprrrcHellue nolroToBxrer6
r1'rr py.llc! rcBonrer o6ecrc.r .r,:

cHn)laeH11e rplr,{oeiimo
rlTaNrnotsaHHhrx [orcoBoH 3a Ct]e,r xpxM€Herrx, Ter

Honor]iyec(rx rrepcxo/to! r r,rcc{nrtle}r4, r4Hot.o(par-
rl,Irr onepaqrt foprqero rceopMrpo]rarrr, saroloB_
Krl rc),{61(() B o]ro[{are,[6[orr pyllr€ lnraMfia, II, coor_
BeTCTBeHrrO, 3at rCTXr noKo3oft;

- y8e"rrJ1{eHrre r<o3oaprurcHra rcnorl]3oBaHrs
3arorouna (KI,l3) 3a cqcr yMeHb erlx, orxora
Merarrrra B o6xoii;

ej(oHorfl4Jo 3HeplopccypcoE 3a c{cr cor(paue_
Hn, Ro.rtqccTBa uTaMnorol{ c xpoMexyTotrHHMlj
or€parrlrrrdr rarpem, o6pelu o6",roa, rparuenm l
3aqI'IcTI(t 3aroTotso]t;

_ yry,illrcHxe crpvKvpbr u rloBH rerrrrrr Ratre
(TBa nrtarrloBartnrrx roxoBolc 3a cqer. o6ecne,relru
patuoM€plon AeoopMarlrjil ro ceqeHnrM no(ots(!, n
ral{)(e ynlnrrJleHrd vc.roBnii rc.refi!,n Meaaxta s
oiroHtia, err,Horf pylbc rrrfaMra.

BcecroporrHrii ana.rn3 (-rraKpo, rrr(po) n
MexaHx.rec(IJ:r cRoicTB B:LrrbtloBaHHbrx 3aroToBo( rl
rriTarflroBarulllx rloKoBo](j fi3roToBxcHH
rlo(asar coo,rrercr!fie (aqecrBa rpe6oBaHnrr rl],:._
ruqcc(on AoRylle}]rarlnr. Orucar*r pe3yrrlra1!l,
rPeDotsaHlr, jl Ioq/lleHnjr Bcccroportlrcro a'ftfix3a.

IIpfiBcreHH rcxHxKo ai{ojrorrfiqecfi]ic rrcKiLjla-
-pI t rrH. {ov pou Ap
o6r,ertrorl un.arfiosxr rrpoqecca latrrlrlo;Kll / ro/1r.o-
roBjlrc.rbnnx p] rrets. BbrcoKar oodreRrrml.rcrb rp]'
neHeH{r o6bernoiji rrarrnoRxx c npoqccconr !ar,rr-
qoB(rr 1r lro,uro1.otsxr€,'t6r1rnfi,r pyqbflfn, [o3BorrJ{er
peKoMeHloBarb orr caHHyro E cra,r6e rcrHoJrorumj n
IrxpoKoMt' nflerpcHrno B fopnqc llrrarl]IosoL tl)rx
rLexax ]Ipedl1plIql.lll1 NralruHocrpoe ijl.
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