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Buaodtr
B xoEe rpon€AeEHux ncc",lcaotaHlrii 6lrnn r3l le

xbl HeAocrar(x cyrlecrBy(rlrfir MoAerrefi }lrlpaRtrreHut

IiA. ll33 npu cbeMK€, a rarcxe Er'IxorlHe1r arrarlll3

Brxflltlt ynpoucltuii lr rorye lHocrcn c}'r.rrccrr]yIt)-

nrtl MoAereii cr,cMKx rla 3OOeIfrI{BHocrb Pc errlre

rtercBoii 3alla.In B .racrx orleParr$rlocrr cle\IKII) nrl)

IlL&'lu nonpl,rru, 
'1 

llocroBeprrocrr aarrHrix 433
Ocn6"r u, r,r r, 11 r'ltud:r"jt cn

xr'r m,rcotcoii paapcuarorr(eri moco6Hocrx |r o6pa6otnn

no,l rrrrh \ laH rr,l3J ro,6 nr ,q ,. 6nrlrFfn
q cra .4olorlrmer'Mbl\ ll"{njIrc4ux Qaxropor, rcro
plte ]re yll1rnB;Lllfic! ryr pa3pa6orKe ]rpclbrlylulrx

KA (<,Clr.l-l>, <Orteau O>, <,E8)"tsat-1>).

NleT o.qlrKa rporyaNIMHoro ynpaBxelrrre opl{eHra-

qrcii KA /q33 BL'Ico(oro npocrlaHcrBcnnoro parpe

]Ilenrir ts xpo(eccc rlepe]IarrcrluBalrnt (1- e. c senv

irerbrrff yr.rotsr,fflf cRopocrtMil opxeH, aqxx) no3Bo_

lsel shl6rparr' onrlrra-rlnoe HanpatreHl{e crannpo-

xporfi Eox6llo paclLonoxrrrrl|Ie

nportr(elurhle yracrKx 3n olxrr rroq r. e fx,re€

RpoMc roro, cber{Ila c Helrl''relblrll yitrrot:llltl

cKopocrj{Nl no3Borrter }'Bcrluvlrr6 BpeMJr 3Kcno3 uxx

rr cxu\1a'b ]Iar1o(ox-|pacrHl.Ie ur'I claooocBcrqerlHHc

o6rcrrr,r (r. n- pexuu <,cheNl(a c Hanon.rre IeNIt).
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Oqs6uH C. A., l{h'eo ILB , E!6Hoscval n- A-

Buinrlqxufi Ha{nora-rrHbliii aryapHblit }unBepcrrer. Vxpauua, r' BuHnxqa

METO.IIbI IIO,IIIOTOBKI,I IIOA MTAMIIOBKY SATOTOBOR

I,I3 AJIIOMXHI,IEBbIX CIIJLABOB I'I BCECTOPOHHI{II AHA.[U3 KATIECTBA

I{3IOTOB,'IEHI,I' I,I3 HI{X IIITAMNOBAHHbIX IIOKOBOK
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pir

y cmammi npeAcmasteln Kaacutpircal4is mu-

no BLx npeacmaeHu4iq sazofllo gox nid uma-rtfi! qaH-

a, u4o ga-nb4totumbca Ha WBa'I|I'HlOc aalh4tl-I'

npo4ec 6&n64n8arottr Ha nianpue cm6a.x a-

uuHo1gAirttoi npo-ttutnolocmi zq)ooaarlegoaoca

3etricmb: niA2omo6tcu 3a2omosot niA &ma$nvaa '
H8 a ngaarli$ur onoma-1. (o qpa4ut npomazy'

6a La); onepa4ii, uto euxowrcmbcfl Ha6opo,l

cmosupHt, lla IKM; gunopucmawlg nttpHu 3a2o'

moeotc e 6n won aumpamon nemang a o4ttoi

t1ru uofta nyeaHHi E!6a b hoAonrceHoi Oop u.

OnucaHi pngm'man ece6i4llo2o aHaJti3g (- trpo,

7C O Cxp:[,ur C. A.. Ivr'br.u l'1.B.. U'J roerrc:r 14 A
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-itakpo, 4raHiqri snacmusocmi), tt1{ui norca3aa
qidnoqiaHicml, srcocmi 6dJt64bosaHLr 3aromosotc i
umartnoaatlrux 1ty6a1t1" guzomoalelluJt 3 nut,
auwoza^v mefilil$oi a offytre4ma\ii.

Ahstract

CateEorization of the standanl representatiztes
of the billets under stanping rcllitlg o1 roll-forging
mechine 

^ 
presenteil in article

Ihe process ofthe rollihg on machine-building
industr! enteryrises zoas introduced instead of:
preparing the billets under stamping on forging
hammers (the broaching operation); the operation
erccuted bg set of the bulges on horizonta ! for-
ging machine (EFM); use the neasured bilets
?ltith high netal cost in flash at stamping elonga-
tedforgings, The results of comprehensiT)e analgsis
(-micro, -m&cro, mechanical charactensfic),
zohich has shoam the coftespondence ofthe rolling
billets and natle ofthen die forgings qualfu to the
technical documentation re quiremcnts is desclib e d.

OAHUM x3 a(ryanbtbrx HarpaBrenxri I pa3nu

rrrr lrarrrJrocrpoenr4z aalaercr paapa6orna r.r co

reprreHcraotsaHle rexHonolxqec n npoqeccoB n3

roToBjleHrt 3aroToBo(, oclroBHa_q 3alatta (oToporo

cocroxr ! Ma(crMarrbHoM rpr6j1]{rrcHxx rrx lDopvbr
r pa3lrepor R QopMe ir pa3McpaM roroBbrx /Ie,|;L,reii,
npr o6ecxeqcHxfl Heo6xorxrnrx 4)ra3raI{o Mexarr-
trccKr'rx cBoiicrB [1]. KpoMc arom, BseApeHr.re Ma.ro,

orr.oaH6rx rexnorrorrJ\ecKrx npoqeccoB uJ,raMnoBran

noKoBoll x3 :LlrrcM Hre!trIx crrr'raBoB Ha npelnp]lr,
rrrrx MalrxHocrpoeHru, oco6€HHo B aBliartrJoruroii
npoM6rrr.jrexHocrr4, o6ycnoBrero
nplrfeHeHuerl B n3ae-rlrnx orpacrrfi 3rr,rx cnnanoB,

rroBbrlneHlrbrrr pacxoao^r Meranrra (I{UM 0,15-0,3),
Errco(on rpyaoerf(ocrrlo, arrnrerbHtrr{ qrt.roM
n3roTonjlefiriil RaqecTBenHrJr nTaNfiroBaHH$x lror.o-
Box ((al{ npa3nro, 2-3 1nraffioul{r c npoMexyroq-
Hbr!|l] o.reudq,rv!r r. ro.ea. o6fp..r n6ror. l,rd.,c-
H]Ifi, 3a!xcrri[) ]r 3a ava-\Ix I1o corepr]eHc,|ljotsaxun
Mcrar,-roc6eparamqrx rexHo,ro aii [1 5].

AHa{r€ cyrqecruyrorrlx rexHorror ri rJ3roro$le-
HXr rrrTamroEaHHHx no(oBoK rr3 rfepHlrx 3arorotso(
:Lrriltrrr4HrretsIx crljla|oRj loaroroBrreHHtrx onepaluet
nportrx(ri ! Bb.a,4(ot ) ro.t-
LqeHr{ii |a IKM (ropa;orrra,rrnue xonoqHhre Matlrx-
H!I), uMeor BHcoKyro rpyAoeMnocn!, notblruetillbrii
pacxoA Mera{ral H 3xoe KarrecrBo noBepxlocrr{)

IJIllTeJIEl|b[r qrtltr {3r'OToBr]refil4r rrnaMnoBarrrbrx
llOnOBOl( U COOTIeTCfseflHo BtrCORym CTOXMOC]5

Iisrs rannoii pa6orH cocronr n patpa6orre,
coBeprxeHcrloBaHrn r rrterpcH rr Ha npearrp lTrlr{x
rrafir'rHocTpoeHxrr rexlono rttecxnx npo\eccog
B:rrrqonrall 3:[oToBo( r{3 arroMxHrreBbrx cnjraBolJ xoll

nocjre/{yrontylo nrTaMiroBKy, ocHonHa"<i 3:taaqa fioTo-
prirx cocroxr B MaKcxMiLlrbHoM rp]16rrrxeHlrx llx
Qoputr u paeuepor rc llopuc u pasuepan roroaux
Ieraneii, rpx o6ecnevelur nco6xo4fiMHx qrr€xKo

MexaHt{ecxrax cBoijicrB.

Ilpoqccc BarrqonKrr la npcaflpnrr]Jrx rlaruuno-
crpor,irerrLHoi npoMHrurexHocrrr, oco5eHno ! aBua-
qtoHHon npoMnrrrrenfiocrn, EHeapirrcr B3aMe[:
nollloToBrafi saroToBora tloa rTarrfioBrry Ha (oBolrxrix
Mo,'Iora-\ (orepaqnn rporrxnr, pnc. (1, 2); onepa-
ruii, lt'InorHreM!]x xa6opoM yrorr{enri, (prc. 3)
Ha l'KM, rcror!3ola}rua ucpnsrx aaroroeox c 6o"rr,-

IrIrrM pacxoAoM Meraura E o6roiii npu nraMroBKc
no]roBol{ ya,rxHeHHoii OopMH (pnc. 4).

KaqecrBo floBepxrrocrll nocne noru.oror l 3aro-
TOBO( |OBROX He nO3rOJrneT HCIOCpe/ICTBeHHO UTaM-

noBarr, x3-3a c"rleaoB 6oiiKa Ha nosepxHocr[ 3aroro-
Bo]( r cryneHex HenpatsxnrHoii 4)opNibr E Mecra-\

nepexoaoB or 6o,rbrlero ceqenrla tc MedbueMy
(pt{c.1 a, 5, B). Iepen uraMroBKori raKrx 3:rrororoE
rreo6xoAxMo nepevxcneHHbre Ae(be(Tl,r yAuxrb
3ar]r]crl|ox Ha Hax(AalxoM HaNrHe r,r rapotrrK:lrfi.

[pr xonxe, 4eQopmaq[x rotar]r3yercr B ncpr-
Oep{iiHrrx 3oHax, 'rro BeAcr n o6paloBaH x) pa3Ho-

3eprucron crp)r(Typ]'l c rBrio B6rpaxenloii HepaBHo-

Meptocrr,ro o)rc- 2), cHxxaroqeiii MexaruqecKxe
cnoiicrra rI3Aerr.rq. Kpoue roro, pa3[GepHrcrat
crpyKr)?a croco6crByer o6pa3oBaHrrro MxKpo- r
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uaxporpeqnn npn 6oaslrlr:r o6xarti{x r'i s covera'

Hrrr c BbrcoK Mn cKopocrtMx 
^e4)opMrpoBaHl'rj1,ycKoperMm rporlecca pa3Pyxerlt.rJr.

Ilocre B6IcaAxIr yrorrrert ii Ha fKM raKlKc

rortsrrtrorc{ Ie+e(rLI: o6noii no roplry n lto ,'IrHrr
pa3lenra Marpr.rqbr, roopbr Ha ylacrltax nepexoaa or
BbrcDraeHHoii roroBxx I{ [cxo{IroMy ccrreHrrc np}rrl{a

(pnc.3). Harmue E rcxHorornqec(oM npoqecce

ollepa]{ur 3atrncmfi nocre xo^roroBEx 3al'oroBo(

noa uraMronKy (oBrrcft x BiIcaA(oIi yrolxleH Ii Ha

fKM, 3naqrirernHo yEnurrer qIIKrl x3roroBrreHlrt

urraMlronaHHHx nol{oBol{ L coorBercrEefHo yBe-

Jl[\XBaer CTOIMOCTb Aer;Lnri.

Aer.ur c yArIrIreHHoIi ocuo l 6o:rrllru nepe-

naAoNr flo{cpeqHbrx ceqeHlrii BAonr oc,r, fi3roroBrre

Mble [rraNfnoBfiori Ir3 MepHlIx 3arorotsol{, IlMcror

BHcoKrii ro rorulfiHe Mocru( r 6o"1]'nloii ro ruxpr'
rre o6JToii, .rro E,'rc.rer rron|IllreHHLrii pacxoA Meranna

p:dc. 4.

Ha puc- 5 npercraruena xraccriburu4r-{ rnro-
Br,rx Ilpellc1.aafir€ret 3aroroBolt rloa rrai{fioBl{y,

Ba-rrqyeMHx Ha (oRoqHbIx r:r,rlqa-r, Bo:Moxrru r't

rpyr're coqeraHrjr areMenron (ronoB(a, creprrcHb)

rpj.nr myr c npyroM. B ocnoRy (Jlaccxtf r(a]pili
rrnonbrx 3arororo( no:roxurlr rco tfurypaqra
lnTiL\fiyeMblx IIO(OBO() a 1arcKe TeXHOJTOT-riqecxxe

BO3I{OXHOCT| IIOJTJIIeHI'rjI 3aTOTOBO( Ha LOBOUII]j]X

B ycroBxex MerKoceplriiHolo |por3Borcrm t" pn
SKOnOMritJHO Ha KaliAAOe HafiMeHOBaHUe IIO(OBKU

lerarr, orre"lhHhlii fioMrl{el(T ocHacrKlr. IlorroMy,

o^Hnr\{ rr3 ocHoBHbrx HanpaBreHlrl:I coDeplreHcrBotsa 
ry

HXr TeXXO"IO lrr B sTIrX yCJlORtj{X qBrteTc, Ilcfionl-
3oBaHnr fpynnororo Meroaa x3]oron'IeH[t tsil-rlr,qo_

tsiutttrlx 3aroroEor{. STor Meroa sarrno.raerct E (oM

rarrc(roBaHrr oAHorIrnHLIx lo lfopue uravnonan- ,ro,
n x nor(oBo& 6nl13(llx Ipyr H apyry xo nrrouraatNr 

Ho,

fioficpeq Hx ce.IeHn]i. Erl.l3(]le no ceqeHllo 3aroroB_ rret

ror Banbrrynrcr e o4nolr naln6pe, Ecff flepenaa cr.,
nofiepe.rubrx ce.reHxir rlo crepxHm HeBcrrrlK, ro 3aro- par
ToBKr.r Banlqyrcrc-q B xarl16pax c uocToi{HHtiM norle- rre(
peqllbrM ceqeEncNl. B ollHoM Rorfiue(Te ocHacr(x r(a
noxHo B:ur6l{erlaTb HcorparrtrleHHoe l{oJtl{{ecTBo O

3aroroBoK noI raMnoBKy, arlrHa lco,opl,rr 3atsrctr no(

or pa3Mepor BanlqoBotrx x IITTaM[oB ll lrcxoaHl'Ix 3ar

3aroroEor.. A'lL flol{oEoE c 6oxirrlltM rcpe[4'IoM pa]
nolepeLrHhrx ce.reHxi,l tsaolb crep]{Ht x3roraBnlBa rul
eTcr cflcq]r:Llr]n6lt (oMnrcKT ocllacTltfi, Ho B tlacT-

rllx cr'rylra{x flp]IMefiJ{ercq rpyflnoRoil Mcrot(.

PlrMcHcrlrre eroro trrcrola lro3riorlt€T pacnlrpfirl'

ceprJriHocrb[pox3BoTtc,!alanrlloBanrr6lr3aroro!o(, on!
IIoBLIcllrLnporBBoAnrerbnocrb rPyIa' yNreHHIIxrb {a]{
pacnoA Mcranxa Ha llsloroBnelMe ocHacr(x Il, B erc

lconerrroM cqere, cHx3ulb ce6ecrolrMocrb r6roroble pac

Hrrr rrrra.\fiotsafim,Ix IIoKoBoi(. 3aroroBR]r ror rrraM- 3ar(

luoBr.y nor{oEoK rperbeii rp}'nl1'I, prc. 5, rnronpel
, . B r-n, ii ,allb{yro,ca B haJrr6ta\ n.pBuii tt 'rrr op'
c floriopororf 3aroroBlor Ha 180". Anq saroroaBoK

Bropoii, 'rerueproft r nt'|oii rpynn, prc15, Il3roras

JrlBaroTcjl cfleut;lnEHbre I{oMnJleKTrI ocHacTKI{ AJls

rlalldoro HaltrreHoBalrxt

P!c. 2. MarFcrpymypa 3aroloBor,

Pqc. 3. 3arororM no! nuMroB(y nocne Bdarn lToirrcntt
!a fKM

Puc. 4: a opHd 3aLoNBKa; 6 uaMtonesd rorcur€
<I{aquMr, rcmrodcMe a nle nrd{no!6r c tDoMetqro\lbRm

onepaqrmm o6p6ru 06,10r, llaMelm, sacd(r, mryPr, (intan

AX8.

BnepB e u Haneft crpare rpoqecc BanllioEl(x

6ru mrpono Bflellpe]I Ha I{[eBc(oM aB]raqnollHolll

flpoMr, rljreHHoNr o61'eaurreHr'' (B Haciotr{ee Bpcrtg

III KrA3 <ABranr>) A,'r'I roEroroD('{ noA rraMroB-

Mx!

tlF
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r{y 3afoTonoK r13 e!1r{rMrlH[€B6rx cnJraror] Ha (oBog]rbrx

Ranb{a-\ NroAcrrrr CI62A, ycr.rJxeM 50 rc, ara.uer-poM

lirrKoB 320 Mn, \acrorori Bpar{eHr.lq 26 MxF'
Ka{r6pH pacc.rrrrrBanr ro NreroArxatr! olrcan

nrl}r B pa6o,ax (6 13), npeAHa3Ha.reHHbrx B ocHoB

HoM A:r-{ t:a-,rrqolKrr cranr,H6rx 3aroronorc. flo4'
'r. rrfbra JaroroB r. nocrrF 84 bttor(r , rrerr,6l,r-*. p:rc

ctr]4TaHHhre rro Ha3BaHHsrM Merol(r,r/,aM, oTJr[q;Lrlficr, of
pacqerH6rx: rra6,iroaaroc! neperorureHr.re 1(ajrl16po8 fi
Hecoo,asrcrexe an H npoao-q6lrnx pasMepoB; llJro

Iua,th no tpF LHuro .p'lFt, t" 6hr. r 6o,1h F 
"ric'e 

o .

no rr,rHlr|t pai:bcrra oqelrb rrac,o rrorBrajrc, o6"roii
nocrle RajrbrloBKx KPyrJrrrrx 3aroloBorc r oaaJr6Hr,rx I'l

SaIOTO'O( OBiLlrrHOm Ce.reHr,rt R KB&'Oafrlr,lx KArrU6

paxj rc"neacTnxc oTr'1r,1qr'ri{ 3Harreltuu 'texfioJloruttec$.rx

napaMe, pqB BirnblloBnfi 3aroToslrK u3 a.rxoMtrIueRHx

cnnalo, or crarrbHnn, pnc, b,

B pa6orc [13], Bbnnelrrreii n xauecrre yue6Horo

noco6na g:u cry4enror Mera./uryprlqecrud By3oB, B

onllcaxxx B:LlrbrloBflr 3aroToBo( Ha KoBovxLrx &Lrtb-

rtax 11 peKoMcHAarl]rri rlo pacrrery (:-[l16poB orMeqa-

ercr, elo rexHororr4trec(re xaparreTplr, tsxoarxlle 3
pacr{e1fi, nonyqeHsre Ha onHTe t,;l-itbuosKrl cTa-'r}nrix

3aIOTOBOK rr rrpr4MeHr'lTejlbllo K !:LrrqoHae 3a.roToBoK

rr3 lBerxrfi crIJIaBoB cie/lyer paccrlalplBarL KaK

opneltrl1poBor{H]rre.

B pa6orc [2], aBrop, ocjloBr.rBarcr, Ha ooo6cHHo-

crtx roprqcro Ae+opM poBaHrr x repMoMexaHxqe-

cltl{x cloicTsax ajrmMr'rrruelLx cnraBog, BBcltr IIo-
Htrre <,no3drOlrlllleHr rexnoroixt{ccFo:ii nracrx'rHo-
crt>, Iaer o6ocnoBanle roro, qro iuxoMrrHrleB e
cnriaBu MeHec rexfiorofftrrHLr affi rcprqero lleQop-
Mfipo]ra {r, qcM crarr,r, noel.oNly Meroal,rKl pacqera

mfiI6poB, paipa6oraHHbre /!ll,r Bil-rll{oel(It crMbHlrx

Prc. 6- 3,y.ene! no ft0e paj

mno( (?$io.o celenlr r olermM un6pdi 6 - oBubEr 3arc

mm( . rDA{pa1rlx rauapd.
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3arorcBon, He rrpxrour;I r.'u pacucra rla",rn6pos uo

|r;l-rrbrlorl.y 3ar:oroBor( t3 arrloMllHlrcBnx cllnaBoB

B cBr3r c reM, !'ro rexHorrorNecKfie flapaMer

pbr BanbLIoBK[ 3iuoroRolc r.I3 arloMxn eBblx.tr]raRoB

OTIfiqaIoTct nO CAOI,INT 3HarlcHutn OT cTzurr,ll x,

6sr:rn nposcaerrr'l rlcc"reaoBaHlr;r no olrpcaeletr to

ocHoBHbrx napaMerpoB BarrIL'IIoEKr 3aroroeora Il3

LrrionfiHficBr,rx cllJIaRoB, c IIcrL'ro lojryr{cHut Karle

crBeHHrrx 3arorotso( noa llrralmolr.y.
OcHoBHbrc uccj(elonalllrt npoBorrJ]ncL sa 3aro

:foBrc!{ 3 anmMxHueirn]x cnraBoB AI(4, AK4-1, AK6,

AKs, AMr' 1, AMr 2, AMr'6, AMIL A'431, A*/133,

01420- Itr]rpo(o npxi'eHj{€Mble rJtr lt3t'o, oB.IIcHrl.a orle

MerroB alr:rllrjoHnLrx KoHcrp]{Ixn. O6opyaonarn'te

rur rcderoBaHnii ro 6npanoct, xcxolli{ II3 aHa./r{3a

HoMenKnarlrprr aeraneii yarrrreHroii 4ropNlu. ilplr
ocBoeHrifi B:Lrbrlori$J SaroToBoI{ u3 anIoNlxHl1eBiIX

cnr'IaRoB no! flocJrelryiolllJ'lo Im:L\r[o]rr(y Ilclloni,3ona

Jrcr, BianbrloBoqHrie lIraM[bI c Harx6paNflr, nperclau

neHHbrMn Ha prc. 7 tl pa.3NlepaMr B ra6"1- 1.

3arorol r Hat?eRa-rnc6 B snenrp qec(oiii 
'rerm

corporrBrrcHlrr c tshlAept rcii 35 MnH nocre xouH

nleHl{s rcMneparypEl B neqr ro 470 'C u sd'f,rlera

rncs rlo crrcreMe <kpyr _ oBiul FBa/Ipart Ha (o!ot]-

Hbrx Ba,rrqax ironern C162A.

B:L,buolaHHHe saroroB([ repMFrccKl o6pa6a-

rbrBtu:rrcr, ro lexuorrorn4 nprtelieHnoi'i B ra6r'2-

B peyxtrare Blr3y:Iff' o1.o ocNrorpa u aHatrr 3a

MaRpocrpyEryphr uaibqoEaHHLrx 3anoroBoK yc'raHoB-

reHo) trro 3:D(xNroR, rPenlxH, r]epoKnlloB BoJoIGa It

apyfxx Eapy errlrt cllrrollrHocru cTpyRrypll Ire ftr{e-

ercq. .4nr MexaHtt.recxlx ]Icrblradnii I13 B:urbrloBaH-

Hbrx 3arorotsoK lblp$arr o6pa3rr6r c Pa3MeparrE llo

OCT 1.90011-70 s licxorHol.o flpyrl(4 o8a-rra !r

Pqc- 7. Ku!6pd
ctri$oR c pa3Mepa n o 25 x 150 NN

OulnbHbnl Ha,ru6p

t

t

-

'"J:*, """

Pa3Mepd (turd6l)oB alr BuLIIoBkn sarorcRok B moMMcBbx cnraBoB X 25 x 150 NM

KBarparrr'rii (anr6p

F, vM' nr,

2L4

T€EoroMt relNncc.on o6pa6orxa ruruonamlm saroroBo( ta cmaBa AI{6

TIrn Bii/i

uH 32

L

t
IH 32

3aRa,rl|a

craecHue L

R, MM

160-175 3,4 4 e.

n/
I"f
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KBaIparaJ a raxxe x3 yqacrRoB nepexolla or r'rcxo^

]Joro nplTxa It oBarry 1l KEarpary.

I{clbrrarxrq rpouo/{rru na paiplrBuoii MauxHc
rrorrxHarrbHrirM ycnrrxor 20000H. p$yr6rafbr xcrlhr
raH'ii npxB€.qeH6r } 'fa6,r. 3.

(al( rxaHo n3 ra6:r. 3, Balrrror;xa lour,rnaer-
npoqrocr! 3arorolo( Ha 9,7 11,8 % nrnacr.rHocr!
na 12,5-37,5%.

fIepel 3anycKorr reriHotr'ro .rrJ B cepnjifioe npo

r/D6 ,o, u Ha. v{ HoBaHu o|6ulan .b
Heckotrrr,Ko 3(3erI[trrj{poB 4urbIIoIaHHL,]x 3aroroBol{ It
rrraMfioBo( r13l'oroBncH ,r1,rr Rcecropolt

HIrx ucnrrraH ii. I4cc./1e!or::-,rocr (aqccrro crpyxry-
pII (MaKpo-rxKpo), r{exaH \ecKxe cBoiicrBa, xxMr.r-

Kalecruo crpyrrypu nccrcrol:rrrr Ha onrxqc-
cHrn Merannoryaox.rccxnr rrr(poc(onax upu pa3

tr'Ili.lnbtx vBer'rnqeHnrix c rpainetnerr o6pa:qos no
o6qenpnmroii ueroprne. Uccncrolurgxe Mcxarlruc-
cKxx cBonclB npn cTarrrrrec(oM tlal1)y-

xeHfix o5pa3qoB, BHpcaaHHHx c pa3rr,rqHr,l[i lranpaB

P€yrbrarH ccneloBaluii roftLr:l..Ifi coorEcr-
rrrTaMnororaj tl3roTolneHHr;rx t13

ra"t6rtotsaHH'rx 3aroroBo(, rpe6oBaHrrM aeiicrsyro-
Ieli T exrnqec(oi:i aottyMenraui [6].

Pe3y-,rbrarLr xcrbrraH ii o6pa3

rtoB, BsrP$adtbrx u3 1Ir

BzLlIbIIoBaHIIhIx 3aj.oroBoxj flpxBc.qcHbl B ra6rr. 4-

IIo Mepe ocBoenur npoqecca Barrrr{oBru 3aroro
Bofi noa fiocjreAyDir]yro rira]rnoBry fioarBepaxriacr
3aKoHorrepHocri: 3aforoBl|x nocnc la"rirloBKx

ubr'r'e. rPs ,rcc, oBr' ; npyfuh.
YryqlncH e crpvr{rypbr \re'|;llxa
Mexartl1lrecKxx cBoxcTB SafoTono( locJre BanrqotsKtl
MortHo o6arcHrrr cneAymlqnM: &LribrloeKa lporo
Arrca n Ra-{uroBo'rHrrx llramax c na,'rr6par'rr, no

Qopue 6ll;rurrn n OopMc norepe.rnoro ce.reHrle

u o\inyevot . Frirrx rl.pr nanb .F,reH/i R rolh
I{a-rl6pa u6l6fipalorcs rrllaEHr,rNrn pan ycarfl,r. Taxat

$opua uncrpyuelra o6ccrctrxlacr locraroqHo paB

HoMcpHyro ne$opMalurc rlerrr.ra, ccAaer odrtarre
:aroroarn, npn6:rr,rxrarorqeecr K BcccroponHcrry B

pesyllrarc BosHnrHoBelrl:l 6orloloiro aaBrcHE . 3ro
foB6nrraeT nracTxt{HocT6 MeT arJra tl no3Bo,'rreT npo-
uoa r6 /(eoopMallxrc c 6oj1|uunr.r pa3oBbrrlrl o6xa-
T[rMlr, lleM rlplll KoBI{c.

Bbrco(ue creneHx o6xarra npr na,rr4oarce

o6ecneur'rnaror lpouuxnoBcHne Ae+opMarprr u rle]rr
panbHble 3orbl B:r,.rl,qycMoi 3aroroBr(xj Bbr3brBarr

x3NrcnbqeHne, ylrorneHxe Ir oprcHrqporry 3epeE u

HaflpaBrreHr'rr Arrxexrr rrcr:ua npn o6pa6orR€.

OrnraMnoBaHHHe 3 Ba-rrbrloBaHHbrx 3aroroBoK
lr'raMxoBannrrre fiorrolran repuurrecnr o6pa6arma-
,rrcr tr upoxo4rut :ra6oparoprrbie uctrl,rraHrr.

Peay.rlbrarr,r Mexan[.recxnx rcnurau[ii o6pa:qoe,
Blrp$aHHbrx c pa3NrepaNrrr no OCI' 1.90011 70
rr3 rrrTar{noBa[Hlrx rlonoBoR, rr3roTon,tefiIrt]x ]l3
Bar-IlqoBaHlblx I1 (oBaHbIx 3aIoTorOK npllileAert'l t

Ha pnc. 8 npuBerel1a Mareocrp]r{rypa nepexolHo

rc ysacr(a o'r ,cxoluorc cetieHffi 3aroroBnr,r ]t ora-[y,

no.ryqelrHar c npri\rerierreM Mdoaa peKpncrrnnmo-

ranrtoro 3cPna_ l\xanm ct'pyrll?L,t
ylennrrennc crcnenx o6xarla o5ecne.rumcr nponm-
HoueE e aedropMarqM B qeHrp:LnBHbre 3oHbr B:Lrl,qyc-

'1a6ixqa J

PeryDraEr MexarGec{{x lcu6nastrn
o6pa3rroB rocne Runrroun
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To xe

To xe

Mexatulecse cBoiima Dm roBor m cDaDa AI{6

B-ur,uoeanuuc :aroronnr IIITaMIIoB]{]I r'r3 BturbrloBaHHr,rx 3arororox "

6a, MIIa

420 460

6,% 3r, Mfla 6,%

40 57 i 400 430 l7-22 16-19

16 20

430 450

60 69

To xe

To xe

70 75 14 t8

25 29

430 470 14 l7
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ffiffi z/zou
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TI

II

Mcxalw€Grc cBodcBa rt roroBox cuaBa AI({i

%

14 16

I4c irntaeMbre
o6pa3rlll

n2-rT5r{oBaHHrrx 3lrlTnBoK

Pdc. 8. MaqmrlyFypa
.clerM 3arcroB{! ( oBuly

t, 70

nprr BarbiloB(e

I lrrlx r{oBke

o.,MIIa€,%

529 390 430I
I

8

Moji 3a:roroBr{],r, r'lsMeJbtra€r x opxeIl]rlDyer 3epHa B

rraq)aBremrx l3lrxerrue ucra"'rra nplr o6pa6ome.

Ha pnc. B rorca:ra]ra MlrKpocrpymypa rorepeq-

fioro ceqcHfis ]rcxoAHoi 3ai)roBl{Il, B 3oHe LpyrIHo

rpucran:rlvecxoro o6oA(a, a rla prc. 9 MrKPocrpyK'

Typa u 3oHe qeH-rpa{bHoii qacrlr BarrlqoBaH]ron 3aro

rosKr. Mntpocrpyx,ypa BMr,qoBaHHoii saroroBkt

Prc, g. Nfr(pocrpyF}la o6psqoB B ctrma 4(6 3anr.lnoe n u.ryccrBentro coaalcHrce cocro'uc llonepe*dn n!+ 100:

a F 3one klrrEo (llcrdmdrcrc o6onm lcxonnon aorcnrui

*^re

cuaB 
^Ko 

tll

6 ! rcrntmEon cad! lu6rloEaEon 3roroB&

raRr(e coorBercrByer rpe6olaHlltM rexHfi']ec(oti

BcecropoHHnii aHarl€ (-MaKpo, -Mllryo) r
MexarMqec(nc cBoiicrBa on],1caltHl'Ix B e lanlqo-
BaHHbtx 3aroroBo( n nlTaMfioBar $Ix no(oBorq II3ro-

ToErelfblx n3 Hltx, rlo(a3an coorBe, cTBue IQqecTBa

rpc6oaanlau rcxar'rvecrcoii,qonyuenraqrr [14]
IIprMeHeHxc rexxor'Io rl1 liurilloBKl1 3aroroBoK

u3 :u[oM HneBrIx crrJTaBoB o6ecne']EEaer creAyxr-

nlucTexfimto 3KorloMliqecflter1ol{a3aTeJltl:

l. ap xFr a, 
',opvbr 

pacxura cru-lrrot 3aru-

roBK4 ric"reA.r Bf c v3r{.11\I:r,lt,rroro npu6,ruNenna

QopMn paiMepoe Ba.rilroBarxroft 3aroroBlr. I(

QopMe r pa3MepaM raMroBanHot rol(oB('] B 3aEx-

csrrocrn or RorrOrrypatuu sa 10-25 %;

2- Crrrrresuc rpy1oeMl{ocrx r€roroBJlentrt

rrraNrroBalflblx roltoBox Ha 15 35 %:;a cqer cHqrlrt

Becr,Ma rpyloeMKoii, ],lMeioqeiii licaocraro'rflyrc rlpo-

rr3Boa[re]rbrrocrb, ofleparurlr fiport)ftI{n, 3aqlrcrltx

3aro, oBoK xepeA firaMmoltl(ol' fiocjre floAroroB]ol xx
voro ". r na6opa Y-n,luerr ii Ha

fKM, 4 r.a( rpaBlrno, AononHnrcjlb oii mraMnoEKr

c npoMcxylorrHblMl ollepaqlLqNll1;

3. IlorblllleHtrc ro'rHocrlr BafuiloBaHHrnx 3aro-

ToroK rr Ma(c]rMiuliHoe aPn6rxrrcHue IIx OopMbl ],1

pa3NrepoB ( OopMe x pa3MePaM ffrarlryerrot
lol(oBxx yBerfiqllBacr cTorii(ocrl
20-35 %;

76
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4. CHrxeHUe cc6ecronMocrrr r3ro1orllrerirl!
rrranroBaHHrrx Ior{oBoR Ha 25 35 % 3a c'{er yirerh
rrcHlrr pacxora Melar:rra, noRrrlllcHur Hopn nlrpa
60r(rr, clxxeHfe pacxo.qo] Ha uraMnoByro cruri, rra

5. CxcMa Haripft(cHHo :retloprorporarroro
cocrorHlrl npII llr6LloBric :aroror]oK no3Borrqer ae
OoprrxpoBarr Mer,"-u c nrconrru crcflcsqrrfi o6xa
1xt Lr o6ecrcqxBaef npoHx(HoBexue rcoc'prar(r! s

ucHrp:Lrt'xlrc aoHll B:Lri:,q)€rfot 3ixoroBnx, Bnnbrtat
x3rreffrreHnc rr oprerrrrpou(y 3cpcH B HanpaRJreHlrl

;rBrrxeHrr \rerarrria. Bc,rcAc.mxe 3roro xopo o npo
pa6aruraercr y.nyqraercr c.rpyrryparcxoAH0ro

ti. llpnreHerJre ryynnoror.o Mcroaa fi3roroRrre
HXr lirir6qoBaHHrn 3aroToBolr lo3BonrcT vBeirnqnT6
ccp iiHocrL nporr3BotlcrBa Ba.lbloBaHHlrx 3aroroto(,
xoBlrcrlb npomnolLurcrrrHocrb rpyra, yrfeHlrrrrJ.fb
pacxol tucrar1rra lla rf3roro&leHfie
KoHeqHoM cqere, cuu3firb ce6ecroriMocrb ]r3roroBJre

HXr rJf f aNr[oBaHH hrx r10r{oBo(.

Bueoitt

1. B crarre orMc.reHo, lrro ucnL raHHoii pl16o

rlr cocror'rr B coBeprueHcrBouarrux x BHcrpeH'rx rex
fionorrrlecxxrr npoliec(oB ranbloBRx saroroBon r13

:r'rrorflfilueBrrx cnraBos rloa Ilocxelyl{)nlym urrarl
noB\v r ir 'p..f1re rr.1r1 r. ,o,rpu.Hha.

2. npcrcrarJera RraccudJr(aqfir rnnouhrx
rpercraBnrcJreii 3aloroBoK l|Or rxraNrnoBryj !a-!b
qy€MHx rla rcBotJrij'x Barrqax.

3. IJpoqccc rr-ir,rtoBr r Ha npe$rprjrrrlsx NJarrrl

nocrPorrexr,Hot npotrfrrrrr'reHlocrr BHcrpjl.rcr rr3a-

MeH: no/lforoBnfi 3aroroBor{ llotr rllraMl1olRy Ha
(oEoqHErx Mororax (oncpaqru xporsrffir); onepa
qri;, BHrJo.,rHreMbrx rH6opon yrorrucHxft Ha IKM;
[cnorb3or]auilir Nreprmrx 3arorororr c 6orbur,hr pac

xolorr MeriLrrra n o6xoi:i npr urar4rloB(e no(onol.

Y.qrmeHroii dopMLr.
4. Orrcanbr pe3)lrrrarbr RcccropoHHero an:lrr

3a (- NIr .po, ' rfa(po, McriaHr{lecnrfc cBoncrua) prl(a

'rrar1rroBarrlrirx 
fior.or]oK nepuoil rpynnbr xraccnqr

Karopa'fffoBbrx lpercraBr.r.reueir Barl'qoraHHhrx
,'r uloBn( r K4no . u r\ Birr'hurx B,f"rol." l

al:rr'rrf3 no(a3ifr cooTtseTcTBrre (a{ecTBa BarbrloBaH
rlr,rx saroToBOK ll un.a]llIOBaHHhlX flOI{OEOq rBrOTOt
trlexHbrx ll3 nrx rpe6olaHnrM ,|exnuqc(Ircrt 

AonyMeH

5. BJrerpcHne Rrlcrol{orpo!{3BorxrcnbHoro fex
EO.{o lqec(oro fipoltecca Batrrbllo!(u 3aroroBo( r]o^
rocncryrorrLyIo rxraMloBRy Ha l|pedrpmrrirx Manr

HocrpoeHrJe lrofia3ano, lrro Batrrlrtoll{a rrrrrcrcj{ npo
rpeccrfBHbrM nanpaB.reJrreNr B pa3Brrur r.tl3HetrHo

l aMl1oBorillor.o nporr3loIcrla.
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