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BI,IIIICKA
a3 npoToKona ]I9 8 o't 16 AeKa6pt 2022 r .

llpttcyrcrooea,ro: 22 ve.lr. rs 32 .rleaos Eafrno_Texrnjqec(oro coBera.

C,ryula,rrr: EToroBErft orqer HrrkonaeBa ArercauApa ApKaAEeBuqa, Karrn, TexE. Ea).K,
AoIIeHTar 3aleI(Fotllefo (a$eApoii tlBToMaTrcrrpoBaEEoro 3ne(TponpxBo,ua 11 MexarpoHltKu o
pe3ynbrarax B6rloJrrrequr 3 srana npoer<ra <<palpa6orna rl ,tccJreroBaurre anropnrMoB
9HeproSlb(FeKT[rBHOrO y[paBJrelf&fl 3,'rercrporexdktrecRlrMlr II .r.€xtlo,,rorltqecKllMll
rcoMrrrreKcaM[ ropHo-MeTaJrlryprqqecKoli oTpacnrD, peaJr{3yeMofo B paMKax 6a3oBofi ,raaTl_r
rocyaapcTBeErroro 3aJlaHrir MnMcTepcTBa o6pa:oaaun_r r.r ualxr.r poccuficrofi oeaepaqn_r B
cQepe nayrnofi 4errem,uocru (urzrfp upoer<ra FRZU_2020_001 1).

Otuern,ra: B coorBercrB[t c rIJIarroM peaJ:IIBaIIELI [poeKTa a rexEu.lccl(riM 3a,IIaEIleM ga
2022 ro( otry..i,e{:'J cJleAyrcurue EayqEo-TexErrqecK[e pe3yn6Tarbt (no uaupan:renuru):

1.B palrrcax flepBoro Hayqnoro HanpaBJteunfl (paspa6orrca n [ccreAoBanke
ycoBepmerrcrBoBanuux aJrroprrrMot ynpaBreuts .., 3,,reKrp[qecrrMu p€xnMaMrl ACrI uVKII) pa:pa€ioraua MeroAEXa orpeAelreEr-r, orrtzMaurErr,rx 3rtaqeuri ycraBor rrapaMerpoB
peryflrpoBan t 9reKTpliqec(oro (orrrlpa AyroBErx crare[rttBtrrrltoD( neteft (,{CI) u ycr,tuoBo(
(oBrrr-[e!r6 (yKn) pa3nnqEoro (Jracca lI MorqEoaru. B ocnoBe Meroaurct JroKrlr rcrroJlb3oBaHne
MareMar[qeaxu:r MoAerei greKTp[qecKnx KoHT]?oB {CII a VKII, a raKxe MoAeJtei cucreM
aBTOMaT[q9OKO[O y[IpaBjreEra.{ 3JreKTpI{qecKIlMu pgxLIMaMI_I U [ApeMeqeHI,IeM SneKTpoaoB, Ira
ocr{oBarr{t1 KoTr)p6x orrpeAe,'uroTcr oIITuM,ulEHbte HecEMMeTp{qEBre pexrrMbr rrrper{i, AJar c
MA(CI'IMA'I,q6IM TEIL'TOBEN KII,4 AlI' PA3JII'qH6IX CTAAUi IIIABISZ B ICT }r O6PA6OT&1 METAITNA ByKII. IlprMeqerJae Mero,{rr*u o6ecleqrrBaET peaJrr.B arlu'o orrrrrMal,r'EBD< gre(tp"oecrurx pexrrMoB
,{CII lr YKII c qocrrdxeEneM Ma(c'Ma.[B'oro rexr iqecKoro e$$exra no cEu)i(el{'ro yAerEEorc
pacxoaa 9Jre(Tpo9rrepnilr, BpeMerrx rroa ToKoM It It[rura nraB(Ilj a Ta(r(e or lxeHlle pacxoaa
3JreKTpOAOB.

Paspa6orat ycoBeprlle'crBoBalr'ui cuoco6 r, a,IroprrrMb, aBToMar[qccKoro ylpaBJreH[JI
pexvMaMrr pa6oT6r ra3oxac,ropoauoro o6opylorarz.r (creuoBl,re ropearz, rorl6unzponannrre
OypMll-ropenKr, - RCB) ICII c aclonr3oBaurieM {HQopMarIELr o re(yrueM Koe$Qtlruerrre rrrnaKa,
paccq[TLIBaeMoM Ira ocrroBautlr Bllctrlnx rapMolirK ToKoB A]T, B ornaqlle or cyn(ecrB].Ioqlt x
,lnroprirMoB ynp,lBneuIzr RCB-roporrauu, B r(oropBrx ri3MeEerrrae ycraBr[ Ha pacxoA r,Ba,
rrepBrMHoro lt .BTOpllqHOrO KtCnopoaa] a Takxe nepe&IoqeErre Mexly pexr_IMaMlr ropellrut
rulcJlopoAsofi Q)?M6r B flpoqecce nJraBrui, ocyulecrBlrrerc_s no xecftoi [porpaMMe ([po$Lrlrro) B
3aBlcnMocT[ oI BpeMe]I{ rloa aoKoM, pacxoaa gneKTpoSrrepfvrl 4nv pacxoaa K_rrcnopoaal B
ycoBep[te'crBoBaHH'rx ,uITOpUTMaX l€MgrreHlte pexLMoB pa60rn RCB-ropeno( oc)rJ_Iecrtsrrerc,
B 3ABECIiMOCTII OT [3MEIIEH[' (O3OO}TqAEHTA IIIJIAI<A, NPI,MCTCru-i9 YCOB€PUEIICTBOBAI]IIED(
alroprrMoB yrrpiuJter 4r pexrrMaMr.i pa6oru RCB-ropelox o6ec[eyr.rBaer yrf{rueslre BpeMerrrrx
u sueprerr,rqecnax pexrMoB pa6or6r ICII (cur.rxemle yAe,rrrrroro pacxo,{a gnettTpo3rreprlrtt,
pacxoAa ra3a !r KnclropoAa, cE Xeurie BpeMeur pa6o.ru no4 rorou).

Pa-:pa6orar: ycoBepMircrBoBaurrbri{ alropr-rrM aBToMar{qec(oto yflpaBlles[, ru{xeKropaMll



)TnecoAepxallerc Marep ana (yCM) prs Bctes{BaHrj, [L,raKa B ACn Ha craArzri aoBorrol
Merarra. B oriurqEe or u3BecrrrbD< anaoplrrMoB ylpa3jrerrE r4HxeKTopalu VCM, pea:ruaoraru6x a
cscreM,x ].rpaBner r ATCOS, Melt Expert, Simelt, HI-REG z e_REG:apy6exrlx r<ounanr_ri
Primetals Technologies (o upomrov Siemens VAI) r Danieli, rae )mpaBr€nuc yrneBlyBar{lreM
oc).rqecrBrurercr Ha ocuoBarurt axaltra re(ynlero uratenllr xoo$QuqtenTa runaKq
paccgl-ITLIBaaMhIM c llcllornoBar{neM uuQopaaqua o Bbrauux rapMorl{Kax '11KoB ,eA B I{oBoM
aJlfoprrTMe B KaqecTBe r(oHTpon[pyeMoro [apaMeTpa r4crrojr63yerca pac.rer roeQszqreETa rlDral<a c
Ilcrlor63oBatttller\{ rapMoHrrl{ H,tllprxeHr-'li Ayt .rro IIoB6[rJaeT Tor{socTa oupeAeJreHrrrr qreIIeI{I,I
3(paur-rpoBaar-rr ,q)T. noMaMo sroro, B HoBofi [peAycMorpes aoflo:rrrlrrerbnrfr 6ror xourponr,
(orop6rt B clryqae Hlr3r(oro xaqec."a vcM 

'n 
EerocraroilHoro o6pa:onanlr-r Bc[e'err'oro [r]rraxa

aAanrupyer gneKTpt4qecKllii pexfiM [yreM coKpauleErr, Anrrr6r gnercp]rqec(oi A).|I-I. KpoMe roro, B
ycoBepuerrcrBoBzlslioM anrop[rMe yrlpaBnelJ[t npe.{ycMorpega Bo3Moxl{ocr6 oguotpeueuuoi
AIlIIalMIllIec(ot aAaIITaqIr[ .UraE gneKTpuqecK[x A/r B 3aBucnMOCTr,r oT ypoBrUr rc906zqueura
una.(a' alrr yJryqrue'rrr crerre'n' rix g*par :rpoB,u{rr rz yBe.n'oqe'o'r rerrJroBoro KrIn. Ilpr-rMenesu,e
ycoBeprrreHcrBoBaHHoro ajrroprrMa )ttpaBJreEltt [HxemopaMll yCM o6ec[ewrBaer
Aolojtr lTetrr,Hoe ynyyuenre BpeMeEHr,D( r.r 3rreprErraqecKrix xapaKrepncrn( ICII (yAenutoro
pacxoAa 3Jre(rpc3H€pr[{ lI BpeMeHr.r pa6orbr IIoA ToKoM) 3a c.rqr ]tserrcreHwr cKopoc,ru qarpeBa
xrlr<ol] cram c Ma(c[va,rurmrr KfI!,qp

Ha 6a3e AeicrByorrlljx 3neKTpocranerljlatB[nEq6rx afperaroB, dtynx4r4oaupyorqux na
{epenoneqxov MqrarnyprnrecroM KoM6ruare IIAO (CeBepcrar6) (r. gepeuooeq BonoroAckoii
o6nacrr) u AO (ypan6cr<a-{ Cra,ru> (r. HoBorpor-.ux Opeu6}?rckoi o6lacra) npoae4euo
BrreApeHre BHerpeEriro parpa6oraunrx o[brrs6D< o6pa3IIoB ycoBepueEcrBoBarrH6rx crcreM
aBTOMaT[qeCXOIO ylpaBner .l{ 3re(Tp[qecK{MLI ].r TeXEOJ]OTIiq9CK].!MI pexuuaur,{cII u yI(II o
ItpoMbIIIrJIeEriFo 3Kcnnyararluro. B pesylrrare aua,ra:a soSexrnonocrl paBpa6orarrrrbD< cucreM
aBToMargqec(oro ynpaBner {r B ycJroBrrrx .qeiicrByrollero [polr3BoAcrBa 6tr,r sslsgaeH
[oiroxurerEEbrii TexEriqecKrii 3olberc, 3alalroqarcqui4cu B cqr4r1.e]f.vLr yaenbHoro pacxoAa
3JIe(TpO3IIeprtM, BpeMeII{ rIoA To(OM r,r cErlxeHrrr pacXOAa gneXTpOAoB rra uccjrelyer,$x ICII I
YIIK.

2. B paMrcax BToporo HayqHoro uanpaBrreun (IIoBbrEeEqe anepror{r[er<ruruocru
npoueccoB pa6orbr ropHo-MeraJ'r,rypII|'|ecxoro o6opyAorarus MoArronKaqueii noeepxnocrei
Tgr{eJloHarpyxeHqr,rx yr.ror rpenua,..) Ea ocHoBe gItcIIepI,IMeETalIbltEIx ,{aHEErx, rlorfreEgbrx
rrpr{ r-r3) {eHrM cloco6oB no rraHeceHuro no(pBrraii, parpa6orauu MareMarrrqec(ue MoAeJru

QopMrrpoBannr napaMerpoB [repoxoBarocrn Ha [oBepxEocTrx rpeHE, AgTarre[
Meralnyp l,{ecxux MarrrrzH. I'[ccne,40BaEbr rexsoJrorxqecKue rrpoqeccbr n pa3pa60TaE6l crroco6ll!
IIo3Bo.'IfioII[re cQopMnpoBarb varpopelseQ (orrraKTv pytou.lltx noBepxFocrefi: BbrrJr&KuBarr[e c
IIPIiMEECEIiEM CMA3OqIIbIX MATEPIiAJIOB, YN6TPA3B}XOBzuI O6PA6OTKA I1OBEPXHOCTII II HAEECEHIIC
no(ptlTlli Ea floBepxEocrl TpeHr.It MeroAoM $pn<qaoutroro ruraKrrpoBaHur. .{oxa:alo, uto
salr6onee 3QoeKTo'Brr,rM MeaoaoM Ear{eceEr,rr [oKp'rrr'ri IIo Kplrreplllo r,r3rrococrotr{ocrrr r-r

IlpoE3BoIIrTetEHocTL o(a3anct MeToA epuKulrollrroro n.narorpoBaaua ru6xav nrcrpyueatorl,
Pa:pa6orarot c[oco6 r.r ycrpoicrBo HaEeceHlrr lot(ptlTru ru6ruiM ]tHcrp),t\{eHToM Ha

pe3b6oBbre coeAnr.reHlrr, (oTopbre oTJr{qaroTcr c[oco6oM noAaqr.t MarepqaJTa_Aoriop4
yrpaBjrel ieM IlcroqEI-IKoM sneKrprqecKofo roKa, B cJlyqae npllMeHelrtlt I]Mllynbclloro lrcroqlllrxa
IIpI-I O6pa6oTKe, a Taxxe ]rcIIoi[,3oBar{I-IeM opr-rfallajlbrrofi I(oHcTpyquu [IeTItE, Ilo3Bon louela
g0ibeKTLtBEee FaHoclrrb flo(pblTr.rr Ea BqeuHlle Il BHyrperu{e floBepxEocrt .

noJryqeur,r arru o6 ycnelruou [poBeAerlc.t lpoMbr neuubrx rlcrrbrral:ai4 [oKpErrnfi,
sasecetrrBrx Ea p*E6oBLre coeAvtgrrlr Ee(bTera3oB6tx, uacoaao_r(oMrrpeccoprrbrx I_r o6ca.Ur6D(
rpy6 vero4ou rfpuxqaounoro rrJraKupoBaurrr ra6ulla rrcrpyvea,rolr na OAO <ypa,rlcxui



Tpy6HLri 3aBoa). flotryrenu arur npoMbrrr.rrerr'oro lcrr6rra'r.rr Eoxeff ropr.ret p."Ka Mera,rrra'
nyrrnepoa, o6pa6orauEEx MeroAoM Opl,xrllloEr{oro rrJiaKr{poBaHr.rrJ Ha copToBbrx cTaH ax l:/l,3.1Ot 450 IIAO <Mlarurlroropcxlrii Merannypraqecrui xou6rznar>.

3. B paurax rperbero Hayquoro HarrpaBr,renrrfl (I{cclegorauue lr pa3pa60rra
a!'rropnrMoB lr c[gTeM ,.. nellpephrBHoro KoHTpoJrfl tpl|3r.r.recfiI|x cBoiicr.B u 3,,reMeHTHoro
cocTaBa cbrlyqero MaTepMJra a norore,..) npoBeaerlo IpoMbIluJreHHOe l{c|blradrre ycTarroBKlr
AJIJI 3KCI1PECC CIIIPCAENEHII' SICMCIITHOTO COCTABA METOAOM IIOTOqHOTO POA HA IIAO (fAiCXUii
fOK>. ,{oxa.:aro, rrro rpa rrplrMerrerrlzl-r pa3pa6orauuoro [pofpzuMuo-aulaparuoro (oMII.]reKca
(IIAK) .qar ana.nusa cyarQugrux ue4ao-q{sxoBErx p}A nofpeunocrE o[pereneur, xl.rMuqecKrrx
sreMeEToB Fe, tlu Ir Zn rro cpaB}relrr.tro c xlrMl.qecxfiM aEanr8oM ue npearruraer (a6c o/o): 0,5, 0,1 II
0,05 coorBercTrleEEo. flporparruuo-alnaparEErri (oMnne(c pe(oMeqloBas K BEeApeErro.

B ycnoBrtx AO (yqanrncKnji fOK) rrpoMrIrrrtreurilre ucn6rr,!Hr.r, pa:pa6oraunoro IIAK
loKa3aJlri, qro tlpt roToqEoM arraJrt3e roBapEoro MeAEoro (oEllempaTa, pe3ynr,TarEt p(DA IIo
orrpeaeneauro S, Fe, Cu, Zn, As, pb BXoArr B AoBeprrreJ.rr,Ebri reTepBan u uor1,r 6rrrr
ucrroJrb30Barr6l trpr 3(clpeac-aranr3e aJrrr KoHTpoIUI Texrlororlt.reclcofo npoqecca o6orarqetllr r-r

perynlrpoB(r pearerrruoro percriMa Me,{Horo qar<na lflotarlur_r.
Pa3pa6oraE nAK Ant o[peAereHnr xtrMf.rec(oro cocraBa ABl4xyqeic, Ila reHTe xoqBetrepa

xene3opylHot cMecll B pexrMe peajrr,ltorc BpeMeEr.r, rroAaraeMoi r 6yurepu arnooa6pxKr_r.
Tovnocu onpe4ereuriE coAepxaE[r xeJre3a cocraBajra 0,3 yo, oKcLrAa kurb\rrs _ O,l yo v
ocEoBEocrlt - C,07 eq. Pa6orocnoco6uocG IIAK nporepeua B xoAe ncllblTanri Ila arao6a6pzxe
nAO (MMK)).

Peynlrarn uccneloBaEl,ii IIo 3 3Tany npoerta ony6laxonaHBr B 19 nayenbD( crarbrx B
xypEana\ I, c€;opHn(ax HayqHErx rpyAoB rorr$epeaqrd, rjrrAe(c[pyeMErx HayKoMerprrqec(oE
cucreuoii Scopus (rc rlnx 11 crarei:i B x)?Hana,\ c KBaprEreM el,2), a raKxe a l0 nayvulx
cTaTlrx B lt3Aarrrrx! Bxoartq[x B rlpo PI4HLI. IIo pesylrrarau ucc,leaoBaEni ouy6alrooano 3
peqeu3upyeMbre Motorpa$m-r, [onyqeuo 2 nareuTa p(D Ha ,3o6peretue u 9 caugereatcm na
peflrcrpaqao flporp,lMM Ans 3BM. HayqEbre pe3ynBTar6r alpo6apoeaau xa 15 raytno_
TexHuqecrctx KoEQepeHrIr-rD( MexlyllapoAHoro !r HaqrzoH,urErrofo lposua. IIo pe3yIr6TaraM
pa6or6r 3arqruleHo 3 rauAuAarcnae Atccepraqrrlr (6yraEoB M.B, Jlarr,rloB O.p.. MacaruMoB
A.B.).

Taxtru o6pa:ou, ocIIoBEEre 3aAarlrr 3 3Tana EayqEoro [poeKTa B coorBETcTBIr[ c
TEXIUqECKIM 34qAEXEM BEIIIOIIIEH6I B IIOJIHOM O66EME,

Bonpoc o6 yrnepx'[ellnl, orqera craBnrcr Ea orKpr,rroe rorocoB,lr ie.

Pely,'u,Talt I ronocoBatuwsi <3a:,> - 22, <r'IporlrB)) - Her, Bo31epx,llrocb * Her.

O.H. TynynoB

Cexperaps HTC T.B. Illsurxma


