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Teua 4ncceprallufi: <Teopux u npaKTr4Ka a'oAHor-o sJreKTpoJrI,rrHo-rrJIa3MeHHoro
HacbIuIeHH-s cranbHblx tr rrITaHoBbIX cnJraBoB a3oToM I,I yfJlepoAoM)) BblnorHeHa
Ha rcase4pe <o6iqeft z reoperr'rqecroft sn:uxr> O"r.p*rro.o l".to"o"r".rr"."
6ro4Nernoro o6pa:oeare,rrnoro ).qpe)*^eHr" u"r.*".o o6p*o"ur- i xo"rponnanorrocyAapcrBe'Hr,rfr ynueep'.er> MrzHucrepcrBa HayKrr rr B'r.rlero o6pa:oeanux
Pocclrfi cr<ofi Qe4epaqun.

cnequa*uo crt: 2.6-r - MeraaroeeAeHr4e r{ TepMr4rrecK€ur o6pa6orxa MeraJ,rJroB
I{ CIIJIABOB

Perueuue Arrcceprarl'no'Horo coBera rro pe3y.].rb'araM 3aurrbr Arrccepraurru:
Ha 3ace*a*vn 26 0xrn6px 2021 rora, flporoKon Ns r56r21,4zccep:raqzounufi
coBer rrpalllen K BBrBoAy, rrro Ar.rcceprarlvr ripeAcraB:r.ser co60ft 3aKoHqeHHyro
HayqHo-KBaru$zxaqraoHHyro pa6ory, ro HayrrHoMy ypoBHro, [oJrf{eqHhrM
pe3yJlbraraM, coAepxaHr4ro n ooopu,reunro oHa yAoBnerBopf,er BceM
rpe6oeauuxu lloroxenu-s o flplrcyxAeHz u yrreHrix creneHer7, yrBepxIeHHoM
flocranosJieHr4 eM rrpaB[Ter*craa p(D or 24 cenrq6p, 2013 r. J\! g42, ra npr4'rJr
perlrenr4e flpvcyArrrr, {urcoey ll.irre lenua4beBnqy yireH}ro crerrenr AoKTopa
TexHI,IqeCK14X HayK

rlplrcyrc:rnoea.nu:
Ma[.roHoe A.M. - [peAceAareJrB Alrccepraqr.ronHoro coBera;

Eeqo$eu C.-f,., Ea6aeecrizfi ll.l., Eyxapon C.B., Eropoea IO.B., Kol,repos M.IO.,
Konxeeaq B.IO., Kpar E.,II., ,Tosoeau A.A., Molrcees 8.C., Hurrarrzna E.B.,
Parov A.f., Cepon M.M., lUrr,qnuH C..{, l[nxnun A.l{., One:rtgelra A.B.

Vqenrrff ceKperapr
Ar4 CCepTarIV OHHOTO COBeTa

Crnopqona C.B. - yreurrfi cerperapr Arrcc prarlrzoHHofo coBera;Illenrr ArrcceprarlrroHHoro coBera:

Ha

T.

C.B. Cxnopqona



AI{ccEprAIII{ 
3AK'rIIorIEHI4E

co3AAHHOfo HA BA3E @
OEPA3OB

lHaqzoHamutuZ
MZHI4CTEPCTBA HAYKI4 14 BbI

IIo Al4ccEprArrrat Ha coi4cKAHrIE IJ\4Lr'

arrecraIIIroHHoe ne:ro JS

pelxeHae ArzcceprarlaoHHoro coBera or 26 oxrn6pt202l rorcNp 15612l

o npzcyN4eHua {sxroey I4,:*e feuHa4beBrzqy, fpa)K^aHr4Hy poccraftci<oft
@e4epaqzz, yveuoft crerreHrr AoKTopa rexHriirecKux HayK.

[ucceprarlzx <<Teopa-a 14 ripaKTr4Ka aHoA'oro sreKTpoJrlrrHo-riJra3MeH'ofo
HacbllqeHzt cTauIEHBrX II TI4TaHoBBIX CIIJTaBoB a3OTOM z yfnepoAoM> no
cfleru4aJ'r'Hocrn 2'6'1 - <<MerarroeeAeHr4e a repMr.rirecKa.s o6pa60*a Me.f?LfrJroB r4
cnJraBoB)) rrprrHrra K 3arqare 15 uror.s 2021 r., rlporoKoJr
J\b 135/21 Aacceprar{r4o'HbrM coBeroM 24.2.327.04 ([212.125.r5), co:4auu'u na
6a:e $e4epa:*uoro focyAapcrBeHHoro 6ro4xeruoro o6pa:onare,rrnoro
yrrpexAeHl4-s Bbrclrero o6pa:oeanz.a <MocroecKrzil anzaqzounui LlHc-ruryr
(uarluoua*nrrfi uccre4orarelrcxzii yuunepcurer)> MzHacrepcrBa rlayKr4 rr
B;rcrrero o6pasonauvx poccuficr<ofi @e4epaquu, 125993, r. Mocxna,
Boror<o:rancxoe [rocce, 4.4, rpuxaz o co3Aa'r4r.r cosera Ns l2glnx or 22.02.2017r.

Coacxare* {rar<oe Z:*a fenHa4r,esu\,23.07.19g1 ro4a poxAeHri{, e 2003
roAy oxoHrrr4rr Se4epa.,rruoe rocyAapcrBeHHoe 6rogNerHoe o6pasorare,rrHoe
) rpelKleHrre BEICI[CTO npoSeccuouarunoro o6paroraHar <Kocrpolrcxoil
rocyAapcrBeHHufr yrrrleepcarer uu. H.A. HelcpacoeD,

{nccepraqzrc Ha cor4cKaHr{e yveuoii crerre'r.r RaHrr4r*a rexHar{ecKax HayK
<<llosbr''reHve .AHOpOAHOCTIi SK.flnyararrzo'Hbrx ceorlcre 4erarefi , ylporlHeHHbrx
3JreKTpoxrzMrr xo-replrzvecr<oii o6pa6o:rrcofi> 3arrlr4rr4Jr e 2006 roAy B
Ar{cceprarraoH'oM coBere A 212'210.03, co3AaHHoM na 6a:e rocyAapcrBeHHoro
o6pa:onarelrnoro y{pexAeHl,Ls Bbrcuero npo6ecorouanrnoro o6pa:oeanas (p'r6rzHcKa,
focyAapcrBeH'arr aBrlaqrroHHar rexHoJron4lrecKar axaAeMr4rr ina. rI.A. co;roerena>,
pa6oraer AorreHToM e se4epanrnov rccyAapc'rBeHHou 6roprernou o6pa:onare,rrHov



) rpe^4eHrrr4 Bbrclrero o6pa30BaHzr <<I(ocrpoucr<oft rocyAapcrBeHHr,rfi yrnrnepczrer>
N4rmacrepcraa Hat r<r4 rr ntrcnrero o6pa:oeauu, poccrdcr<oji @eAeparula.

luccepraqa-a BbrrroJrHeHa ua xase4pe <o6rqeft rr reoperr4 qecxoii Quszxz>
Se4epaaruoro rccyAapcrBeH'oro 6ro4xeruoro o6pa:oaareJr'Horo ) rpexrAeHrry BErcuero
o6pasoeaurza <<Kocrpo^.rcroii rocyAapcrBeHHrrfi yuznepczrer> Munrzcrep crBa Harxa Lr

Bbrclrefo o6pa:oeanz.a poccuficrofi (DeAepaulru.

OQuqua,rrHlre orlnoueHTl,r :

KorMrrxoe Ba,repzii ZnaHoezu, IoKTop TexHar{ecKr4x uayr<, npoQeccop,
se4epanruoe focyrapcrBeHHoe o6pa^:oearelruoe yqpexAenr.re Bbrcrlrero
o6pasoeauax <IOro-3ana4ntrii rocy4apcreenurrfr yHIiBepcfirer)). Ka$eApa
TexHoJrorr4a Marepua,rroB 11 Tpancnopra, npoSeccop ;

feoa4en A.rrercau4p Enrenreelru, AoKTop rexnr.rqecKr.rx Hayr, npoQeccop,
$e4epa'rruoe rocyAapcrBeHHoe 6ro4xeruoe o6pasoeare*Hoe yqpel(Ae'r.re
Bbrcrlero o6pasorauua <Tynrcxzii rocy4apcreeuuuft
r4M. ,rI.H. Tolcroro>, raQe4pa rexHoJlortru u
corpyAHr4K;

rreAafor[qecKzfi ynzeepczrer

cepB ca" r,rasHsrI Hayu Htrfi

llap$enoa Eereuzfi Bna4rzurzponraq, AoKTop rexurrqecKr4x riayx, npoQeccop,
Qe4epa-'rsHoe rocyAapcrBeH'oe 6ro4xernoe o6pasorare*noe yqpe)KAeH'e
BblcllIero o6pa:oeauux <VSuvcrufi rocyrapcrBeHuuii aezaqnonHrri rexHn.recKr4ir
yHuBepcrrrer)), [popeKTop no qaQpoelrsaqau

A€UII4 NOJIOXUTCJIbHbIC 0T36186I HA AI4 CCCPTAUIZIO.

Be4yrqa.a opraur.r3arlru $e4epa,rruoe focyAapcTBeHHoe aBTOHOMHOe

oopa3.BareJr'Hoe r{pexAeH'e Bbrcurero o6pasoraurzx <<prr6rzuc fi rocy4apcreeunrrfr
au'raqnouurrfr rexHvqecxaii 

'Trr4Bepcr4rer 
. lLA. co:roereB'), r. prr6uucn, B cBoeM

loJroxrzreJr'H.M or3r'rBe, noAr'ucaHHOM tr{:Orosrrl4 B.A., 40xropoM TexHr4qecKrrx
HayK' fipoQeccopoM' 3aMecrrlTeJreM 3aBeAyroqero rase4poii <Marepua,rou e*e'rlfr,
Irn'rBfl Lr cBapKr4>, 11 yrBepxAeHHoM [popeKTopoM rro HayKe rr qnQpoeoii
rpanc$opuaqurr, K.r.H. Cyrxraurru A.H., yr<a:a.lta, qro rro HayrruoMy ypoBqro,
nonyrreHHbrM pe3yJrLTaraM' coAep)KaHrlro ,n o$opuneH'rrc rr.rcceprarraonHax pa60ra
coorBercrByer rpe6oeaHvxlr n.n. 9 _ 14 llonoxeHru o npucyx(AeHr4r4 y.reHbrx
creneuefi B peAaKrlrrr4 llocranoe,re'r,x llpawrrenrcrea p@ o 24 ceurx6ps 2013 r.
J\b 842, a ee aBTop 3acryxr4Baer np[cyxAeHr.r, yveuofi crerreHu AoKTopa



TexHaqecKlIX HayK rlo c[eIII4 anEHocru 2.6.1 - (MerarnoBeAeHlle z repMrrr{ecKa,
o6pa6orr<a MeraJrroB rr crrJraBoB)).

coucxare* vMeer 732 oly6nr'rKoBaHH'rx pa6or, B roM qr4cJre no reMe
ruccepra\w 69 pa6o.rr,r, v3 Hrzx B perle'3r4pyeM6rx Hayq''rx u3*a'rrflx
ory6lzroeauo 34 pa6orlr.

Hau6olee 3Haqr4M6re HayqHrre pa6omr rro reMe Atrccepraquu:
1' .{rxnon l['f' oco6e'Hocrr{ AB).r(oMrroHeHTHofo Hacbule'irs KoHcrpyKrIr.roHHEx

cra'refr 
'sorou 

u yfneporoM npr{ aHoAHoM sJreKTponr.rrHoM HarpeBe / T.JI. Mlxaveea,
tr4.f . [r.aron, lLH. Be,rr<zn // Bonpocr,r varepr'airoBeAeHr'r . _ 2009._ 

^n2. 

_ c. 3 g_45
2' fipnxov z.f. rloerr''eHr4e rr3Hococrofir<oc'r Mruro]TnepoArzcroE cra,rr.r aHo.^HbrM

3neKTpoJrr'rrHo-nJra3MeHr{r'rM €BOTr4pOBaHr{eu / Kycrrauoe C. A., Kacarxzna M. H.,
CzlruH C. A., Eemlr' lI. H., .{r.aror Z.f . // Bonpocbr MarepzarroBeAeHvtr. _ 2017. _J\!1.

-c.99- 118

3 Dyakov I.G. wear Mechanism of Medium carbon Steer after its plasma
Electrolytic Nitrocarburising r T.L. Mukhacheva, LG. Dyakov, p.N. Berkrn. S.A.
Kusmanov // Wear 462463 (2020;) 2035t6

B 4zccepraqur4 orcyrcrB*or HeAocroBepH're cBeAeHr4r o6 ony6nlrxosaHurrx
{rxxoeuira I4.f . pa6orax.

Ha aaropeSepar rloct-)anllJlo 13 orsr,uos: or r4Hcrr4Ttra npo6nena xr4M'.{ecKofr
$lr:zror PAH sa noArrr4c6ro 3aBe4/Iorqerc ra6oparopuefi la:epnoii oJreKTpoxr.rMr,t4 A.T.H.
Kpznermo A.f.; or OBfOy BO <<tr{na'oecKr.'' rocy^apcrneuuufi xr4Mz*o_
TexnolroflrrecKlifi y,nznepcz:rer> 3a no.4rl4cbro npoQeccopa raSe4pu
3JieK'rpoxr4Mr{qecruD( npor43BoAcrB, ,q.T.H., npooeccopa Ea,rvacoea A.B.; or (DBfOy BO
<^4I4P3A - Poccnftcxzfi rexuonorur.recKr4ii y'rrBepcr4Ter> 3a rroAflrrc'io AorleHra
tcaSe4pn o6rqeuayrnrx Aucr\r4nrv., K.r.H. Bemfioea A.E.; or <DBfoy Bo
<<Bo*orpagcrcrfi rocy4apcrrenHr,rft rexrurqecxri yHlrBepcr4Ter)) 3a rroArrrcEro
3aBeAlroqero xaQe4poil <Marepza-,rone4 e'r4fl 14 KOM'o3r4qaoHH6D( Marepr4anoB), A.T.H.
fypeenua "rI'M'; or oAo <Glalqno-nporrsBorcrBeHHoe npeAnp'urHlre <l4sron,> w*r. A.14.
llloruno> 3a no.q'zcbro HaqaJrbHr4Ka H|IK, x.r.H. Hanorana A.I..; or r4ncrwwa xu".rnu
pacrBopoB zl'r. f .A. Kpecroea poccriicxofi aKareMr'rr Ha)aK 3a rroAlr4cLro rraBHoro
HarlHoro corpyrHr4Ka, A.r'H., npo$eccopa rlap$enroxa B.LL.; or flepucxoro
rocynapcrBe'Horo Haurzo'ail'Horo 14 ccJ're,4oBareJl'cKofo ).Irl4Bepczrera 3a rIO.qrIIrcbIo



rlpoQeccopa KaQeApbr Szsrvecxoii xr4\,rr.tu,4.r.H., npo@eccopa llleuua A.E.; or pfy
HeQrn u rasa (Htr4Y) u"^' 14.M. fy6xzua sa noArrr4c'ro npoqeccopa raQe4p' rpa6olorza
z rexsolorzfr peMoHTa ueorerasonoro o60py40naHux, r.r.H., npoQeccopa MeLrmresa
B'z'; or Llucrurtra xut"tun flwsueBocroqHoro orAeneHrr{ pAH:a noA,,vc'ro Be4,lqero
Ha) {Horo corpyAHr4Ka ra6oparopuz HecrarllroHapHLD( loBepxHocrHLD( [poqeccoB. .{.x.H.
fue4eur<ona A'c'; or trtucrurtqa xnnrzrz [anr,ueBocroqHoro orAeJre'rrrl pAH :a
rroAntrcbro 3aMecrrreJrr Arrpeaopa no uaylnoii pa60re, 3aBeA),roqero ra60paropuefi
Hecrarlrl.HapHblx [oBepxHocr'bD( npoqeccoB, r.x.H. czue6proxona c.rl.; or oEfoy Bo
dleHseHcKr'ri rocyAapcrBeHHrrii yrunep'o'en 3a rroArrrrcbro 3aBeAlrourero r<aQe4poii
cnapouHoe, :rurefinoe rpor43BoAcrBo rr Marepr{aJToBeAe'rre, 4.r.n., npo@eccopa poseua
A.E.; or IIAO <O6tear.rneHHa, ABrrfarerbHarr Kopnopaqz,
fJraBHoro cBapqrKa, K.r.u. llorsKoea A.H.; or soeHuofr

xzMlr'{ec*ofi u 6uoronrqecroii saury'rr r.ru. Maprua,ra coeercxoro coro:a c.K.
r r'rMorrJeHKO 3a rro,nrrcbro 3aBeA''roruero i<aoeapofi MareMarr4Kr4, ZHQOpuarnr<n z
Qra:zxtr, K.r.H., AorleHra lllyroeofi A.f.

Bce orsrisrr rloJroxl4TeJlbrbre. B

- e ra6:rzqe 1 aerope$epara [prmeAeH;r 3HaqeHvrr roe$Saqr.renroe 4raS$y:rzu
Ar'rrr p€l3Hbrx ucnorE3yeMlrx B KarrecrBe 4o6anor< B pacrBop opraHl+recKi,rx coe4uueHaii,
Ho npu 3roM He orrr4caHo, fioqeMy xos06,nqueHr gassysuu yfrrepora B Marepr.ra,re
atoAa AorxeH 3aBacerb or err6opa cocraBa gJreKTpo;tura.

- B KaqecrBe gaMe.raHufr creAyer orMerl4Tb, rrro B TeKcre toBoplrrc, o cHLIXeHr4r4

uepoxoBarocrlr [oBepx'ocrl4 06pa:qoe 
''plr 

r4x auoAuoii 3JreKTpoJTrrr'o-rra:naenHofr
IICMCHTAqAI4. B 

'OXC 
BPEM'I I^BCCTHO, qTO AHOAHOE PACTBOPEHIIC MO)KET NPI,IBOAIZTB K

loBrrrrreHtro mepoxoBarocrr4. llosrouy AaHHoe y.TBepx.qeH[re Hy)KAaerc, B

Io[oJrHrrreJrbHorra o6ocHosaHuu. Tar<xe e aeropeQepare yKiBaHo, r{To aHoAHoe
SneKTpoJlLITHO-rIJra3MeHHOe HacLIUIeH[e [poBoIIZJIOCB TOJIT,KO Ha craJ,IrIX I4 TI4,IaHoBLIX
c['rraBax' c qeM cs-asa'o 3TO Orpa'lrrreuze? Kanrze errle Marepr.raJr'r a'oAa lroryr 6urr
o6pa6oranrr raxulr vreroaorr?

- e asropeQepare Her cee4enafi o BcrroMofareJrbnoM 3JreKTpo4e (raro4e),

CAT]?[I) 3a roArrucbro

aKaIeMr,M papua4uouuoi,L,

lpaKTI4rIeCKarI 3HaTIIZMOCTL

Harrpr4Mep:

HI4X OTpAKeHa Haln{H€uI HOBr43Ha, aKTy€LTbHocTb 14

HeKOTOpbre oT3brBbr coAepxaT 3AMeqaH]flq,pa6omr,

JILI

4

fic[oJrB3yeMoM npn 3lIO. Karne npoqeccbr nporeKa]or Ha KaroAe r.r Moryr



rIpoIyKTbI 9TIIX flpoqeccoB OKa36rBaT6 BJ'rr4rHrze Ha [poqeccbr
rrJra3MeHHoro Hac6rxreHr4f, Ha pa6oqeM gJreKTpoAe (auo4e)?

3JreKTpOJrr{THO_

Bu6op osaqrza-,rrurrx onnoHeHToB z ne4yrqeii opraHr43arlaa o.ocnoarreaercx
KOMIIETEHTHOCTbIO o6tacru 4aHHoI Ancceprauuonnofi pa6oru,

noATBepr{neHuoii Harz'rueM y Hrrx coorBercrByrorqzx ny6,rura \uit, a raKxe r4X
cornacr{eM.

{uccepraqlrouHrri coser oTMeqaeT, qTo Ha OCHOBAHI4I{ BBIIIO.]IHCHHBTX
coacKareJleM nccte gonaunit:

pa3paooraHo HOBOe reoperr.rqecKoe oracaHr4e rer:roo6rraeua nprl aH.AHOM
3JIeKTpoJIIZTHO-[.]ra3MeHHOM HacbIlueHaIl rIeToM paccevB,allLlfl TenJIa
oKpyxarcqyrc cpeAy'repe3 B'rcryriaroqyro a3 3JTeKTpoJrr,rra qacrb o6pasr1a,

AOKa3aHo, qTo [oBbrlreHHa, cKopocTb pacTBopeH r4r. MaTepr4ana a:Hora n
BOCCTAHOBIEHI4C NOBEPXHOCTHEIX OKCI4AOB )KEJIC3A O6YCIONTTETTU P.BJIO}KCHI4EM
opfaHflqecKzx 4o6anox, HaxoArulttxc, B pacrBope 3neKTpoJrprra.

Teoperzvecra-a 3uaqrrMocrb vccreAoBaHrz.s o6ocnoeaHa reM, qro:
AOKa3aHa poJrb oKcITAHOTO cJIOt B 3aMeAJreHVI4 npoqeccoB Hacb,lueHr,u

noBepxHocrl{ aroMaMI4 JTeTKLIX SreMeHToB, a rarcKe Bo3MoxHocrl ynpaBJIeHI4_{ ero
TonrquHou rryreM zHTeHcuQuraqz npoqecca auoAHoro pacrBopeuu_s,

nplzMeHr4Ter'no r npo6:relrarvKe Arrcceprarlr4r. pe3yJr6Tarr4BHO 14Crro.lrb30BaHbr
cyrqecrByrorqze 6agosrre MeroAbr 14 ccJreAoBaHrrr, B

Lr ceerosofr Mr.IKpocKolvr4, peHTreHocrpyKTypHofo

npo$vlouerpza;

I43lIoxeHEI pe3yJl6Tarbl uccae4oeauzft Brrr4flHn. cocraBa sreKTpoJrlrroB II
pexr4MoB srTeKTporrrrr'o-rrJra3MeH'ofo Hacbrqe'r4.s na sa:onrrfi cocraB , c.rpyKTypy
4tlQ$y:zonHux cJroeB. vcraHoueuo, vro clpyKTypa fioBepx'ocrHoro cJ]o_{
KOHCTPYKI]ITOHUTX CTA,TCfi 

''OCJIC 
h X SJIEKTPOJII'THO-IIJIA3MCHHOTO HAC'IIqCHV,

a3oroM rI yfJlepoAoM coAepn*T oKcI4AbI xeJle3a B rroBepxHocrHoM croe, MapreHcar
c Hr4Tpr'rAaMrl uttu xap60tturpr4naM' XeJre3a lr rnep4rrii pacrBop Hac'Irqaroqux
KOMIIOHEHTOB B XCIC3C, A Y TI4TAHOBI'IX CIIJIABOB AHOAH'II 3IEKTPOJIIITHO-
n:ra-guennsrri npoqecc flprrBoArrr r o6pa:onaulrrc fioBepx'ocrHofo oKcrrAHor.o cJror,
coAepxaqefo py-tr4|r, kl TBepAoro pacTBopa a3oTa r4 yfnepoAa B TATaHe;

IZ3YIIEHI'I 3AKOHOMCPHOCTI,I O6PASONANZX YNPOTIHCHHEIX CJIOCB flOCJIC

ToM qr4 cJre MeroABr erier<rpoHuofi

aHa|rr43a, rr3MepeHlzr TBepAocTr,r,



.4zQ@ysaonuoro HacbnueHr4.s cralefr ul3oroM rr yrurepo4oM. lloKasano, qro
sreMeHToB e vo4zSuqupoBaHHoM cJroe

paclpeAerreHr.re 4uSSyH4lrpyorqrrx
orrpeAeJrrercr coBoKyl'ocrEro npoqeccoB oKrcrreHar noBepxHOCT' rlapaMr4 BOAbr 14

a'vo*aMu oJreKTpoJr,Ta, aHoIHr,rM pacrBopeHveM MeraJrJTa rz 4z$Qy:ueft a:ora
ul:arruyrtepoga.

3uaqeuze loryireHHrrx coIrcKareJreM pe3yJrBTaroB rrccJleAoBaHr4, nrfl.
rrpaKTAKIl noATBepxAaeTc, TeM, qTo:

pa:pa60ranrr TexHOJrOfmecKr4 e ocHoBbr Anfl peerru3arlr4 rr 3reKTpoJrr4THO-
rlna3MeHHbIX rlpoqeccoB a3orrpoBaHu-s, rleMeHTarulr{ a HrrrpoqeMeHTarIZrr, BKrroqair
PCXUMI,I O6PA6OTXZ II COCTAB'I 

'ICKTPOJII4TOB, 
AJI' IOBEII'ICHII-,I TBCPAOCTII,

u:lrococrofrroctz u roppos'ouuofi crofi<oc', prqta KorrcrpyKrlrroHHrrx n
14 HcrpyMeHTa'IIlHrrx cra.reil, a raKxe rr4raHoBBrx crrJraBoB tsT l -0, BT6 n tsT22.
TexHororu's 3JreKTponr'irHo-nrasN4euHofi Hr.rrporleMeFrraqralr pe:r6oe6rx coeAr.rHeHr.rr
6rrra zcnoarsoBaHa flpu r43foroBre'r.ru aeroMo6rr*ubrx rrlTopoK n zrl fprzropren
['JI' Texuo:rorurr 3neKTpoJrrrrHo-[.rra3MeHHoi qeueuraq uu 6uttar.rcloJr'3oBaHa rrpr4
z3roroBreHI4LI HrrrerIpoBoAHrIKoB Arrs npa4luruofi Marrrr.rHbr nM_gg-JIg
Borioto4cxoro lruoronr6unara.

Oqeuxa AocroBepHocrrr pe3ynbraroB rrccJ,reAoBaHrz,a Bbr_rrBrrJra:

Anfl 3KCneprlMeHTaIbHEIX pa6or pe3yJr6TaTBr nonyqeHbi
ceprzSzqupoBaHHoM o6opy4oeanza c [pr4MeHeHr4 eM COBpeMeHH6rX MeTonoB
ucc'reroBa*vfl' [oKa3aHa Boclporr3BoAr4Mocrb pe3yJr'TaroB Lr3MepeHrzt
Koppo3r40HH6rx z rpu60,rorvqecKr.rx cnoficre; o6pa60rrca pe3yr'TaroB [poBoAr4Jrac6
c I4CIIOJI630BaHI4eM MeroAoB MareMarl4qecKofi ctarzcrrexlr;

u^ea 6azupyerc-s Ha o606rqeHr'rz orr'rra 14 ccJre40eauzri oreqecrBeHHbrx u
:apy6eNnlrx yqeHbIX, co6crae'Hrrx pe3yrBTarax HayirHbrx ugrrcranail, a raKxe
:rpe6osauv.ax, lpeAbrBr.seM6rx K TexHoJrof[qecKaM npoqeocaM xr.rMr4KO_
repvavecroil o6pa6orrlr;

IZCIIOJIE3OBAHBI coBpeMeHHbre MeroAr.rKrr c6opa u o6pa6orurz rzcxonHori
uuSopuarlzn.

,Ttt.rurrfi BKJran coIrcKaTeJI{ cocl.orzT: HerrocpeAcTBeHHOMrr'.,uvlPtrAu TIJgHHOM yqacTI4I{ B
sopr'rrzponanrzr4 rleJ'rrr rl 3a*'' accreAoBaHr4.rr, B ,poBeAeHvr{ Teoperr4rrecKrrx ugKcnepzMenTuurrHbrx zccle4onanafi, aHar,IH3e z o6pa6orr<e [oJryqeHHbrx



pe3yJr6TaroB' VX o606ureHnlr, OopMyrupoBKe peKoMe HAarr ir a B6rBoAoB IIo
TT4CCCP'IA\UU' B IIOATOTOBKC OCHOBH.IX NY6TII4KAIINi4IIO TEMC AIICCCPTAIII4I4, ,,II4IIHOM
yr{ac'r[4u aBTopa B a po6a\un pe3yJrETaToB t4ccrreloBalr4fl.

B xo4e 3aql4Tbr nucceprarlwl 6rtrz ertcxa3aH6i cJreAyrorqae Kpr.ITurrecKrze
3AMCIIAHI{':

- caM MeroA O6pa60*z H€l3brBaercr 3neKTpOJrr.ITHO-rua:NteHHrti, a flpir
onr4ca*vr4 npoLIeCCOB 4rasQy:r.ronnoro Hac'IIrIeHIrr, oKt4 CJreHa, 14 pacl,BopeHr4'
paccMarpaBaerc-q 

''apofa3.Bax 
o60riourca, oKpyx(arorqar AeraJrb. B r<ar<ofi MoMeHT B

Heil o6pasyercr rrJra3Ma h KaKoB xapaKTep sroE nra3Natr?

- KaKoB MexaHr.sM Hac'rxre'Lr.,{ noeepxuocrz? B xo4e o6pa6orr<u rpor4cxoAr,rr
oAHoBpeMeHHoe pacrBopeHlre II Hac.rureHrre noBepxHo c-tr4 a*ora, To ecrb ipaHr{rla
o6pa:qa rocrorHHo ABaraerc{. rlosrovy HacbrqeHte [porccxoAr4T ,roKiurr,Ho w7v o
sceft nosepxHocru?

- npoqeccbl HacbIlIeHI4t, a raKxe reMnepa.r,ypa 14 rrJrorHocrb ToKa
a3Me'rrorcr 

''o ..JrrHe o6pa6arrraaertoft 4era,rz. Kar<ax o4nopoAHOCTE pe3yJrBTaroB
ceofrcre na6:*orae:rcs nocre o6pa60TKrr, KaK soplra u:4e:rux 6yger ua srlr Qarropu
srru.f,rr?

Cozcxare,tr [r,xr<oe I4.f . orserzr Ha 3aAaBaeMbre eMy B xoAe 3acenauu-g
Bolpocbr r,r npr4BeJl co6creenHyro apryMeuTaqno :

- cocro'sHl4e Be[IecrBa B fiapofa3oBoil O6onoqxe E€r3brBaerc, nnagNroi s ror4
cMbIcJ-Ie, qro s Hefi Haxor-srclt B ABI4xeHaa no4 4eiicrezeM greKTpriirecKofo [oJ'
IZOH'I pa3lrbrx 3aprAoB, EaflprlMep, rioHbr xnopa 14 XeJ]e3a. tr4g-sa Hesrrcoxux
reMrreparyp e napora:onofi o60.noqxe raKyro 

',1a3My xapaKTepr.r3yror KaK
Hu3KoreM[eparypHyro. O6pa^:onauze 3JreKTporTrlTHofr nna-:lrrr cB_s3auo c
QopMrzpoBaHr'rev cnlo'rnoii n ycrofiumu,oit napora:onofi o60roqxz. B naqa,r*,utfr
MoMeHT rrpa floIaqe HaflplixeHrt B crzcreMy BoKpyr ano4a ualoi [rou]an[
B'IACISETC' 6O:rrrUOC KOJITqCCTBO NCHII-A)KOYJICBA TE,,IA, qTO IPIIBOAI.IT K
pa3ofpeBy a BcKr4[aHrrro pacrBopa n npnauo4Hofi o6:racru u nepexoAy
ly3brp'KoBoro Kr.rrie'H_q e ue'oqHoe. Tax KaK yAe,,r'Hoe corporrrBJreHue
napora-:oeofr o60:roq*r B cIlCTeMe MaK.I'M€UIEHO, TO o'a craHoBlrrc,
HarpeBaTeJIbHLrM 3JTeMeHTOM :

- ua 4auurrfr MoMeHT roqsr,rii MexaHr43M Hacb'rleHr.r, He ycraHoBJreH. Ho s



cKopocTB [poqecca oKr4 CJTeHT.L

JIeTKIMII g,TeMeHTaMa BEIIIIe, r{eM

pacnpeAeJreHr4ro Torrlrr4H'r Ar^ooy3'oHHofo cJror rr cBo[crB. {rix yueu'uenrax
rar<ofi saeacaMocrrr AJrr cryqafl o6pa60rxr'r q^n[HApuqecrrzx o6pa:qoe 6rrrz
npeAnoxeHbl BapIiaHTBr yMeHbrrre'I.r MelKgJ'reKTpoAHoro paccro{Hl4r MexAy aHoAoM
z KaroAoM r4rrv pac pereJleHHa{ Iloi4aqa pacrBopa qepe3 c4creMy orrepcruil r
sltNuefr qacrr4 KaroAa. 3rz cnoco6rr npr4B.A.rrr K yMe'brrre'uro pa:6poca rBepAocrr.r
c 20 4o 6 HRC rro Arruue o6pasqa uz crasm 45.

Ha gaceAauuu 26 orca6px 2021 roAa Ar ccepraqzouutrfi coBe.r, rpr4H.{Jr
PCIIICHI4E 34 HOB'IC TEXHI4qCCKI4C 14 TEXHOJIOMqCCKI4 C PCUICHV, ,,O
uo4zszquporaHzro cranefi 14 TrrraHoB'rx c[.rraBoB B ycJroBr4rx [ra3MeHr{Ofo
3neKTpoJrr43a AJrr [oBbrrrreHz.rr ux Koppo:zo'HOii Croiir<ocrz u [:uococ.rofirocrz,
BHCAPCHI,IC KOTOPBIX BHOCIIT 3HAqI4TCJIEHbIft Er<rrA4 B PA3BIZTI4C MCTAJ,IJ,IOBCAEHI4, II
CTPAHbI B IICJIOM' IIPUCYAIITE IIXI<OEY I4.f. YUCHYTO CTEIICHB AOKTOPA TCXHI,IqCCKIZX
HayK.

llpu [poBereHrrr] raftuoro roJrocoBaHar 4uccepraquoHurrii coBer B
KoJrrzrrecrBe 17 veloeex, rr3 Hr,rx 5 goxropon HayK rro clequanbHocr u 2.6.1 _
<Mera'tloee4eHrae rr TepMl4qecKa{ o6pa6orra Mer€urJroB rr crrJraBoB)),

r{acrBoBaBrrrrlx B 3ace*a*r4kr, n3 17 ueroeex, BXOArrqr4x B COCTaB ooBera,
nporoJrocoBaJru: za - 77, nporrlB - Her, ne4eficrBr4TeJrb'brx 6ro,uere'ef _ ue:r.

llpe4ce4arenr

Ar4CCepTarllroHHOro coBel.a

Vqeurrft ceKperapb

AACCepTarIrroHHOrO coBeTa

Marr,rouos Au4peii Mzxaf rosu.r

Bla4zvrzpoeua

Ha

[epBoM npu6nzxenaz ' vcxorfl 143 [oryqe'Hbrx AaHHErx, MoxHo cqrzrarb, rrro

npoqeccoB pacrBope'rrr. flpe4noraraercq, qro a4cop64uxa 4zQsyrux nporeKaror
no acefi o6pa6aruleaevofi noeepxuocra:

Soplra n34erLrfl 6y4er 3uaqrl TeJrBHo BJIrI_{TL Ha pac[peAeJTeHl.re
reMrieparypbr rr rrJrorHocrr4 TOKa ro o6pa6arrrnaevoii 4era,rz, qro rrpaBeAer K

a"gr

[oBepxHocrrr a 4uS$yszonHoro Hac6rrr]enr4,

cKopocTb ABUXeHIL TpaHnqLI aHOAa 3a cireT

MA1426 oxrx6px202l roga

T,


