
Vuenouy ceKperapro

Ar.rcceprarlr4oHHoro coBera A 999 .003 .02

A.r.H., AorleHry BerKacosy H.I4.

432027 , r. VnuHoncx,
yn. Cenepurrft BenerJ, L.32
(De4epanrHoe rocyAapcrBeHHoe
6roAxernoe o6pasoBareJlbHoe yqpe>tc.qeHue

Bbrcurero oopa3oBaHl4.rl

<<VmsHoBcrufi rocyAapcrnesHufr
TexHl4qecrnfi yHunepcl4Ter))

Orsrrs

Ha anrope$epar fycena [eHIaca Buranresur'taHa reMy:

dIOB bIIIIEHI,IE rI OKA 3 ATE JIE 14 KAI{E C TB A T{3 f O TAB JII4B AE,MbIX

VI3ilEIIVIiINPUITCNOJIb3OBAHI4I4TEXHONO| I4I4

EbI CTP OrO IIP OTOTI{III4P OB AHI4.f, ),

npeAcraBlesnofi Ha coucKaHue yr{eHofr crenesu KaHAI,IAara rexHHlIecKI{x HayK rlo

cneuu€rrrbHocrlr 0 5 .02. 0 8 - <<Texrronorut MatrtrmocrpoeHr{D)

.{uccepraqlloHH€ul pa6ora fycena A.B. rocBf,IrleHa npoqeccy

TexHoJrorr.rr4 6ucrporo rrpororl{nupoBaHl4lSopuoo6pa3oBaHl4q uz4etruitt rro

vreroAou 3SP. B corpeueHHoM Mrape Bce r{alqe npra6eraror K tIoMoIqI4 TexHoJIorI4I{

6rrcrporo [pororr4nr4poBaHufl, oco6euno ecJII4 u34eIrvts. uMeror cJIoxHyIo

ron$urypaquro, rua6o BHyrpeHHrre KaHaJrbr, Koropble rsxeJlo, a B HeKoropblx

cny{€ux Lr HeBo3Mo}KHo Lr3roroBnTb rlo rpaAl4lll4ouuofi TexHoJIorI4I4

vexanoo6pa6orrn. B csssu c 3TlrM ocrpo Bcraer Bonpoc o noKa3areJUIX KarlecrBa

r{3roraBJrlrBaeMbrx uzpLenuit. MeroAaMuI TexHoJIorI4H 6rrcrpofo npororl{nl4poBaHl4-f,.

flo erorr,ry IraHHafl TeMa .gB Jlgerc.q BecbMa aKTy€uIbH o fi rerrlo fi '

Tar Ne aKTyanbHocrr pa6orbl IroATBepxAaercx nayrnofi Hosusnofi:

- BburBneHo v 3Kcnepr4MeHT€urbHo AoKa:|aHo BJILI.'IHUe OCHOBHbIX

TexHoJrorr.rqecKux rrapaMelpoB [poqecca 6rtcrporo rrpororunllpoBaHruI (yma

BbrpaUILIBaHVfl. o,, ToJIuII4HII cJIof, z) ua rIoK€BaTeJII4 KarlecTBanzgettuit;

- BbUIBJIeHbI 3aKOHOMepHOCTI{ BIILIflH.I4fl OCHOBHbTX TeXHOJIO|LILIeCKLIX

napaMerpoB npoqecca 6rrcrporo npororr{nupoBaHl4rl Ha uoKa3areJlpl KaqecrBa



rzJ'!€nvir (ro.ruocrr Qopuu 14 B3aI{MHofo pacno-lo)Ke}tr{rr noBep\f{cETeii a ::=.-v:-
uepoxoBarocru Ra);

- onpeAeJleHbr oco6enHocrz SoprvrupoBaHur H3Aejrurr. rro-nqae\{orcr rr_r

TexHoJrorl4 6rrcrporo npororl4rlr4poBaHzs., trpH r{3MeHeHHH yrna BbrpanrrrBirrilrf,.

ToJrrrIr4HLI cJlot r4 Marepr4an a uzgetruit;

- pa:pa6oraHbl €Lnropl{rM 14 npolpaMMa AJUI 3BM rporHo3apoBaHrur

[apaMerpoB IlrepoxoBarocr]I nonepxuocrefr uzgettuir, TorrHocru Lrx Soplr s
B3aI{MHOTO paCnOnO)KeHrI[ B 3aBI4CI4MOCTI{ OT yfna BbIpaIIIHBaHVrfl, TOJrIrII4Hbr CilOf, H

MarepI.Iana vlt:.Ienvrfl. c IIenbIo yupaBneHr4r rrpoqeccoM 6rrcrporo npororunupoBaHurr

Iro MeroAy 3SP.

B pa6ore [poBeAeHbI 3KclepuMeHT€rrrbHbre r4ccJreAoBaHnfl. TorrHocrHbx

xapaKTepucrl,IK (orxloneHI,tx or napaJrnenbHocTH, nepneHAr4KyJrf,pHocrr4,

nJlocKocrHocrl4, a raKx{e orKiroHeHr{.rr or Kpyrnocrr{ vt rlr4nuHApr4vuocru) H

rlapaMerpa luepoxoBarocrr4 fta, nouonHBIIIHe BLLTIBHTb 3aKoHoMepHocrrl BlrvflHvtfl

ocIloBHbIX TexFIoJIorLIqecKrrx flapaMerpoB rrpoqecca 6ucrporo rrpororr4rrnpoBaHn.s

Ha [oKa3are-rlu Kar{ecrBa wzletuit. I4cc-re:oeaHrrr nDoBo]ii.lrrc5 Fa

BbICOKOTOTTHOM O6Opy.UOnAHLfr4 C EC[OJrb3OBaHr{eM CTaHtrapTHbrx \tero.trEtrq E c
npI4MeHeHr4eM CO BpeMeHHbrX KOMnbrOTepHbrX [pOrpaMM.

flo pe3ynbraraM I4ccneAoBasuh 6rrra HailvlaaHa rrporpaMMa Anr 3BM,

KOTOpat TIO3BOJI'eT AaXe He OnbrTHOMy rrOJrb3OBaTeJrIO yMeHbrXHTb BpeMf,

BHeAp eHI4.rI TexHororrru rrpororrl[ LrpoBanlzfl B [por43BoAcrBeHHrrfi npoqecc, o r{eM

cBnAerenbcrByror pe3ynbrarbr rrpolr3BoAcrBeHHbrx r{clrbrraHuf4.

,{ocronepHocrb pa6orbr rroArBepxqaerc.s l2-to ony6luxoBaHHbrMr{

pa6oraun, B ToM qI4cJIe 7 cratek B vs4alunrx, BXoA{uU4x B rrepeqeHb BAK, u 2

crarbl4, BxoArrrrr4x B cr4creMy rrHTHpoBaHHq SCOPUS, 2 crarbrr B Apyrr4x

vr3naHr4flx.

B cnoro oqepeAb anropeSepar o6na4aer HeKoropbiMr4 HeAocrarKaMr,r:

L R anropeQepare He [oJlHocrblo pacKpbrro o6ocHosaHue nrr6pauHux

MeTOAO B O brCTpO f O np OTOTT4 nLrp OBAI{r,4'fl..

2. Ife nossrHo, rITo npeAcraBJrflror co6oft KpyrnorpaMMbr, n:o6paxeHHbre Ha

pucyuxe 7?



OAsaro Ar4cceprarluoHHa.[ pa6ora Ha reMy: <dlosbl[reHlae uorasarereil

Kar{ecrBa r{3roraBJll,rBaeMbrx uslterwia npl{ I,IcnoJIb3oBaHI,lI{ TexHoJIor}Iu 6rtcrporo

npororunr4poBaHl,If)) B IIenoM .f,BJl.xeTc-lt sanepureuuofi HayrIHo-

rna-rru$uxaquounofi pa6oroft, n roropofi coAepx{I4Tcs pelueHue 3a4a-tn, IEuetouleft

cyqecrBeHHoe 3Har{eHr{e B o6racru rexHoJIorI,II4 MaIuI{HocrpoeHl4.l, u. 9

<<floloxeHr4r o nopf,AKe upercyx{AeHnfl. yudurrx creueHefi H yqeHbIX snaHnfi BAK

P@), a ed anrop fycea [.B. tacnyxr.rBaer rrpucBoeHl4fl eMy yveHofi arerreHl4

KaHAuAara rexHur{ecKr,rx HayK rro cneIII4€LnbHocrI4 05.02.08 <<Texnororuq

Malrrr4HoclpoeHl4f,))

llpo$eccop xaSe4prt <TexHoJloruq
MerarrJroB> Qe4epanbHoro rocyAapcrBeHHoro
6rcAxernoro o6pa:oBareJlbHoro
yqpexreHl,It Bblcluero o6pa:o Balo:afl.

dlerep6yprcxufi rocyAap crseHHrtfi
yHuBepcu'rer nyrefi coo6uleHuq
I,Ivrneparopa Alercau4pa I>,

AOKTOp TeXHI,IqeCKHX HayK,

npo$eccop l/J /
'' - 7l

/]oqeHr r<a$e4prr <<TexHolorus

l{saHoe Hropr Arexc arupoBlrq

MeraJrJIoB> Qe4epzuIbHoro rocyAapcrBeHHoro

6rc.{xersoro o6pa:oBareJlbHoro
yr{pe)KAeHl{s BbICIUeTO O6pa: o Ba]H:l1lfl'

dlerep6yprcrrafi rocyAapcrseHHrtfi
yHr,rBepcrrer nyreft coo6uleuus
Irlrraueparopa Aner<cau,4pa I>>, -.', -/'
KaHAI4Aar TeXHHqecKI,IX HayK, 

/r/ ./
AorIeHr /f 

KoHoHos [rvrrarprEfi ;Iaslosuq

//v

190031, r. Caurr-llerep6ypr, Mocroncrufi rp., 9.

rerr.: (812) 457-83-78



43ZAZ7, r. yrr.f,HoBcK, yJr. Cenepgrrfi BeHeq, A.32
(Fegepzunaoe rocyAapcrBenr{oe 6romcernoe
oopa:onareJrbHoe rrpexAeHr{e Bbrc[rero
odparonanax r<vrmxnoncxrd rocyAqpcrBerumfi
Texrrr4rrecxuft yHrm ep cHTeT)
vueno*ry ceKperapro A'cceprilrr'oHHoro coBeTa
.q 999. 003.02 a.r.n., Aorlerrr y H. H. Berxacosy

OT3bIB
Ha aBTope$epar Ar,rcceprarr{E fycena {erruca B'ranresnsa

<llonrrnreHr{e noxa3arenefi raqecrBa rrcroraBJrr{BaeM6rx u:Aenr.rft
npn rrcrIoJr63oBaHI4H TexnoJrorr4a 6rrcrporo npororr,mupoBaHr.rfl D,

npeAcraB'neirrofr Ha corIcK€lHrre yreHofi cTerrenr.r Ktur444ara Te)firgrrecKrlD( HayK
IIo cllers{tulbHocTl'I 05. 02.08 - Texnonorr,rx M€l[rr{Hocrpoeur{f,.

rlpodneurr co3Aiulr{fi KolrKypelrrnocnoco6nofi upo4ymrlrrr4 o6ycncurarur
nocrotrrr{blfi pocr B MarlluHocrpor.{renbnofi orpacrm yAenbnoro 3HaqeHH{ MeToAoB
Te)G{onoruIH IloJryqeHufi 4eraneft Ha ocHoBe LD( uocrofoioro cHHTe3iL Ho
flpaKTl'il{ecKoe [pr{MeHerrHe MeroAoB rlpororl4trtr{poB€rHr4{ 3aqacryro o6ycnanrrnaer

'IonjrlerrHe HeKorrrpon4pyeM6rx napaMerpoB KasecrBa rasgenrd, sro B
3HarIr{TeJInHoft creIIeHH cHrDKaer HX gKcrrlyarargaoxrnrre rroKa3areJrr{. B
cooTBercrBvga c rBJror(eHr{brM, ltrrccepriruHoHHa{ pa60ra A. B. fycer4
Ht[IpaBneHHa"{ Ha IIoBhImeHHe [OKa3arexefi raqecrnatdJxetnrt\H3r0ToBJreHrrbrx IIo
TexHononull4 ducrporo npororrfftr4ponalrprs, .sBrserc.s arryalrnoft H orgeqaeT
TEHTEI{IS4'M PA3BTIT'Ifr COBPCMCHHOTO MAIIIHHOCTPOEHPIfl .

Ha ocnosamwf'rlpoBeAeHubrx IltccneAoeaurarx aBTopoM Bbrf,BJrerrbr sax'eftruae
TexHolrorrlrrlecKrre napaMerpbr' BJlprgrotql{e Ha $opnrapoB{uge xrge.irnft MeToAoIv{
3sP RP-rex'onor'r{, ycra'oBJlerrbr ror naudonee partr4o'turbrrbre aeJtr{.il{Hrr. BqacrHocrl{, rIoJrJrrIeHa pe{peccrroHHafi MoAenb [apa]reTpa mepoxoBarocrrrr Ra or
flapHoro n:auuogeficrBr'It yrna Brrpalu,rBarrvfl rlr roJrrqnHhr cnos; 11p]preM 3Ta
TomIII{na B na[oonrurefi creleHr{ onpeAenfier Torrnocrrrbrrr xaparTepgcTr.rKr/r
fipoqecca' KoTOpbIe flpalffruecKH He 3aBIltc{T oT reoMeTpldr{ E3AeJrr4rr.
fiocronep'ocrb nonrreH'brx p$ynbraroB ,,o{rBepxA aercfr xopomeft
cxoAHMocrb pacqerHblx w sKcnepr.rMel{r€urbr{brx AaHr{HX. lTonnuuo
TexHonon4I{ecKHX peKoMeHAalddiJi4, npaKTruecrafl 3uarrrrMocTr pa6orrr
orpeAenrercfl pa3pa60rannofi rporpaMMOfi gnx 3BIv[ Ha Koropy,o noryqeH0
cBr,rAereJrbcrBo o rocyAapcrser*rofi psrucTpaqru{.



l' ctururo* rcpa(o o??ueserrbr 
"ffit-*-" fu=*o*a*us 3(crepr.Merff4B CB'I3E C {IEMz'd;ffi"m:m "u#:* Aar{rrbrx

rllepoxoBarosr' Ra or rexHororpnrccrux ruo**ff Hff#:rrp*TgTr{frr{p oB'$?rfi, KAX H rnodas 3r(snepuM*ro*** r*rr"*oTl r*:ffiffi;#ffiffiffi.n csx:u c se* xeocxo&mo r**"**trffi,1Jl$
3' B asropeQepare He npercTttBneHo ooocnonar{rtrF orr^^_,ItEana3o'a yrna Butpaw*u,*" * rorr*Ko y$rbr * ;fffft 

nufupa rrccrre*yeMoro
4' Hgf 

'{aur{hrx xo oqesre sxo*OM,,qecxoft :$$ernuxocrrr pa60rrr.

llpagele'shre 3aeteqarmt He oxa3hrBaroT cyu{ecTBe'Horo B'rnxr{r'fl Ha
rrotroxr{Ter;rryto oqeuxy paCoru B rleJrord. {ncceprar&s A B. lycera arffyarbxa{BJlffecr 3a$o
co{epx}*, *$!!Itff*#i "ffi:#*ff#:ffi'#TCXHOTOTH}r MA

vve'rx o*n**ffioff.ff;J# ff**" o rops'r(e np'cyl,.'e'rur
BrrrzutnespFr, 3ao.ryryrerBaer qplrcBoeru{* eMy F":X T?"Jr:m;?exrulqecxn:r HayK no c*el$ftulb*ott 05'02.08 - oTer,HoooiT{f, **r*o*o"**,

{p rexn nayrg npo$eccop xaSe4px
<rMexarpoxxlre cHcreMH & flpoqeccbr
$opuoodpa3ooaun r rdrr{enr{ C. C. Cnmrsa>

PunyHoe Alercan4p , npo$eccop.
A. H. Furynas

Cnerma.rnllos?b 0S.0Z.AT. S{4S55 556. rykunov200?@yandex.ru-rqrlogrmcr py*n rrposeccopa A. H- purrynora 
3aBep.,r$

nurenr,r lI.A. CorosbsBal)
A? TexH. rrayK, npo$eccop



V.reuorray ceKperapro

Ar4cceprarluoHHoro coBera I 999.003 .02

A.r.H., AorleHry Berxacosy H.VI.

432027 , r. Vluuoncr,
yn. Cenepurrfi BeuerJ, A.32

(DfEOy BO <Vnrsuoncxufi rocyAapcraennufi
TexHuqecrufi yruEnepcr4Ter))

OT3bIB

Ha aBTopeQepar .qr4ccepraqHz fycena leHr,rca BuralreBr4r{a Ha reMy:
<<llosblureHlre rlo Ka3 arerefi ra.r ecrB a r43roraBJrlrBaeMbrx u:genufi npn

I{ C rro Jr b3 o BaHLrv rexHo Jr o f rara 6 u crp o f o IIp or orrr II r4p o B a;Hprfl>> )

rlpeAcraBJleHsofi Ha coucKaHlre )ru{eHofi creneun KaH.qraAara rexHr4rrecKprx HayK
no clequarlbHocrl4 05. 02. 0 8 - <<TexuoJlorl4r Marxr4HocrpoeHr4p)

llpe4craeJleHHa{ AI4ccepraIII4oHH€ur pa6ora rrocBlruleHa perxeHr4ro ar<ryanrHofi
NIfl' MallrrrHocrpoeHurl 3a\ayv co3AaHprrr pacueruofi MeroArdKrl, uoenonxrorqefi
nporHo3llpoBarb 3Har{eHI4lI noxa"garenefi KaqecrBa uzgerr4it _u3 [IacrMacc ) _,
I43roraBJILIBaeMhrx c npIzMeHeHr4eM TexHoJroriara 6rrcrporo rrpororunLrpoBaHnfl.

llpore4enHble aBTopoM I,IocneAoBaHrrrr rro3BoJrr4Jrv Ha ocHoBe BhurBJreHHbrx

nsauMocngsefi ycraHoBHTb coqeraHue rexHoJrorl4rrecKux napaMerpoB rlpoqecca
flpororl{nupoBallLrfl - yrna BbrpaTrIr,rBaHLrfl r{ Tonulr,rHhr cJrof,, o6ecueqnBaroqrirx
.4ocrI'IXeHI{e MHHI4MzLrIbHbx gHa.IeHI4fi napaMerpoB IrrepoxoBarocrr{ I4 orKJroHeguit

Qoprvrr r{ B3aLrMHoro pacnoJrox(eHurr uoBepxHocrefi HsAerr,rfi .

flpaxru.recrax 3HaqkrMocrb pa6oru nOATBepx{AaeTcfl pe3yJrbTaTaMkl

rlpoLI3BoAcrseuHofi anpoOaqzra pa:pa6oraHHbrx rexHonoflrqecKr,rx peKoMeHA a1uit u
lporpaMMHoro o6 ecue.reHu-f, .

Cne4yer orMerr{Tb cneAyroqr4e 3aMer{aHur rro npeAcraBneHHoMy B
anropeSepare Marep uury .

l. I4cuomsoBaHHafl. aBTopoM cxeMa usuepeuufi orxroHeuufi $oprr,ru u
B3ar4MHOfO pacnoiroxeHkrt uonepxnocrefi o6pa:qoe-[Jracrr{H }KCCTKIIM

3aKpenJIeHueM He [o3BoJlter orleHlrrb raKoe orKJroHeHpre Sopnarr, KaK yron
cKpyrrl4BaHl{f, nollepeqHoro cerleHllx o6pasqa, xapaKTepHoe An;1 M€uro]KecrKrrrx
uz,'elnnit.

2. B anropeQepare rrMerorc{ rpaMMarr,rqecKne ourra6ru.
llepevucneHHble BbIIre HeAocrarKr4 He BJrnrror Ha rroJroxrr4TenbHyro orIeHKy

pa6oru. luccepraqlloHHaf, pa6ora Ha reMy: <<llosbrrxeHr4e rroK€r3arenefi KarrecrBa



I{3roraBJII4BaeMbrx Llsl'errufi [pr4 r4cnoJlb3oBanvrv rexHoJIofLrI4 6rtcrporo
rlpororpllllpoBaHprrD) [peAcraBJurercs eanepurenuofi Ha]n{Ho-KnannSuraquoHnofi

pa6orofi, B roropofi co.qepxurcf, pellreHr4e 3a1avtv, nrvrerou{efi cyulecrBeHHoe
3HaqeHLIe s o6racru rexHonoruLI MaIrIrIHocrpoeHI4r, il. 9 <dlotoxeHrrr o [opf,AKe
rpncyxAeuux yreHbIX crene:oeiru f{eHbIX snaHufi BAK P@), a ee aBTop fycen,{.8.
3acnyxuBaeT rIpI{cBoeHI4[ eMy f{eHofi creneHu KaHALTAaTa TexHr/rqecKrlx HayK no
cneqn aJlbHocrLr 0 5 . 02. 0 8 - <TexHoJrorr,rrr MarrTtrHocrpoeHr4rr)).

3ane4yrougfi xa$e4pofi rexHolorr4lr z o6opy4oBaHr{.q

MarTrr{HocTpor{TenbHbrx [por43BoAcTB
(DI-EOY BO (I,IPHI,ITy)

A.r.H., npoSeccop flarrr6ss An4pefi EsreHren^I

A4pec oneKTpoHHofi noqrrr : p_ashkoy

flo.{roerrfi a4pec: 664074, r. I,IpxyrcK, yn.Jlepuonrona, 83

ffi
f$d..,i I
ga-+:i:;;
tso-_^\i i

rBrt"3,";"X.1w



MuHzcrepmBo HayKr4 14 Bbrcruefo o6pa:ouauaa poccau Vueuouy ceKperaplo
@e4epa'nlnoe rocyAapcrBeHHoe 6ro4xeruoe AHcceprarluoHHoro coBera Aggg.003.02o6pa"gouarenbHoe r{pex(AeHlre Bbrgrrero o6pa:onanaa A.

<Honropoaanrfi.o"yaapctnennrrfr yHr4Bepcr.rrer o'r'H'' AoqeHry Betracony H'z'
r.rMeHr{ .f,pocraaa Myapo.o, (Honfy) 432027, r. vlunoncx,
xa$e4pa nponauuuenHofi sueprernxrz yl' Cenepuufi Beueq,4. 32

lT3003. Beruxufi Honropo4, Eoniruas Casrcr- @eAepalrnoe rccyAapcrBeHHoe 6rogxernoe
flerep6yprcKa{ yt., g. 41,

siv -62@.mail.ru, c.r.+7 .92120029 43

oopa3oBaTeJrbHoe yqpexAeHr,re

Bbrcrrrero oOpasoraruna
<<Vm.snoecKaft rocylapcrnensui rexnrqecxrafi

yHr{Bepcr4TeT))

OT3bIB
Ha anrope$epar 

{r1geltaquoHnofi pa6orn fycena 4F. ru renay: <IIOBbIIIIEHI4E IIOKA3ATEnEtrI
KAr{ECTBA I43|OTABJII4BAEMbIX I43AEIIuVlnPuI4CnoJIb3oBAHI4r4 TEXHoJIoII4I4

EbICTPOf O IIPOTOTI4III4POBAHVIfl>>,BrInorrHeHHofi no cueuzarbHocrrz
05.02.08 - <<Texuolofr4tr MarrruHocrpoeHr,ur))

Aarope$epar cozcKarem fyceaa {'B. coAepxr.rr Aocraroqr{yro zusopnraqraro AJrr [oATBepxAeHr,r,
aKTy:rnbHoc'ru u Hayqhofi nosusHrt pa6oru. 3aAaqa [oBbllrreH[rr noKasarereft KarrecrBa usgenuft, cror,rr oco6oocrpo oco6errso ero Kacaerc.u npopblBHofi unuoeaqaonuoft RP-rexnororr,rrE Soplloo6pa^:onanux, Korop) otrccneAoB{ul collcKareJrb. Llccteaooauut, npoBeAeHHbIe fycenuu [.B., "un"rot"" cBoeBpeMeHHbrMr,r 14aKTyaJIbHbIMu' ouu 3arparHBalor oLIeHb BiDKI{bIe acueKTbr [oKa3areJrefi raqecrra vgAelrr41 raKr{e, KaKorKlIoHeHHf, or napaJlJlenbHocrt4, rIJIocKocrHocrI,I n nepleHAr{KynrpHocrr{.

Haytrar HoBr,BHa pa6orsr 3aKJrrosaercf, B cJreA),roqeM:
- BbUIBJIeHO I'I gKCrIepuMeHT€UIbHO AOKa3aHo BITUAH:a} OCHOBHbTX TexHoJrorr4r{ecKr,rx napaMerpoB [poqeccabrtcrporo ilpororkr[up oBa:rtlrs, Ha noKarareJru KaqecrBa usgenufi;
- BbUIBJIeHbI 3aKOHOMepHocrH BJII{IIHI'UI OCHOBHETX TexHoJrofzrrecKl{X napaMerpoB npoqecca 6rrcrporonpororl4nupoBaHllt'I Ha IroKa3areJII'I KaqecrBa usgerrui't (rounocrl Sopnau-rr B3aprMHofo pacnoJroxeHr,rrr

noBepxHocreft u napanrerp uepoxoBarocru Ra);
- o[peAeJIeHbI oco6enHocrpr Qopuaponanna ug1eJvrn, noJry^raeMoro uo rexHoJrofr4r{ 6ucrporoIIpoToTI{[upoBaHvIfl, npl4 I43MeHeHuuyrla BbIpaIIIuBaHH;I, ToJIITI]rHbI cJlor HMaTep1a1rauzgetuit;- paspa6oraurt €uropI'ITM I4 npofpaMtr4a AJIx 3BM nporHo3r.rpoBaHus rrapaMerpoB rxepoxoBarocrr4nonepxuocrefi wz etuit, ToqHogrll Kx Soprnr u uau"*"oio pacnoroxeH's B 3aBrrcr4Mocrr4 or yryra

BbIpaIqLTBaHLIJI' ToJIIqI{HbI cJro{ u MaTepl4iura u3AettUA c IIenbIo ylpaBJIeHzJI rrpoqeccoM 6ucrporo
npororr,ruupoBaHr{f, no trero4y 3 Sp"

flparrruecxuu{ IIeHHocrb pa6oru 3aKJlloqaercr o pa:pa6oraHHor\4 KoMrrJreKce peKoMeHraqnu no nrr6opyTexHoJrofFlecKax napaMsrpoB npoqecca [pororzn[poBaHl{ll, o6ecneqasarour{x 3aAaHrryro rorlHocrb r.rmepoxoBaTooTb.
B csorc oqepeAb anropesepar o6ra4aer HeKoropbrM' HeAocrarKaMH:l' B arropeSepare He yKa3aHo, c KaKI'IM pa3perxeHr,rena 6rrru cAeJraHbr 3D-naprranlr noBepxHocrr4o6pa:qon na ACM.
2' rlo oSoprrlneHl'Iro aBTope<fepata. B neroroprx p'rcyHKax n Soprr,rynax orrr4qarorcr flJroxo caMBoJrbr

cr,rJry AocrarorrHo MerKoro urpu$:ra.
OAnaro, HecMorp.s Ha orMegeHHble 3aMeqalptt, Ar,rcceprarluoHna.rr pa6om Ha reMy: <<flosbllxegr4euorcasaterefi KaqecrBa H3roraBJIHBaeMbIX uzrenui,t np; r4cloJrb3oBaHr.ru TexHoJrofrrr4 6rrcrporonpororlrnapoBaHrrt) coorBercrByer rpe6onaHLrflM, n. 9 <flono)KeHr4r o rrop.rrAxe npucyxAeHur yreHuxcrenenefi u rleHbrx geaHl'Ift BAK P@), a ed anrop fycen .{.B. sacnyNr,rBaer nplrcBoeHzr eMy yreHoi creueHr,rKaHAaAara rexHl{qecKax HayK I]o cnellHaJlbHocru 05.02.08 - <<Texnonorr{r Marrrr{HocrDoeHpur))

3aseAyroqufi xa0egpofi
A.T.H., npoQeccop Illseqoe l'Iropr Bacnruesuq

l-lo4nrcu
3aaepnrc
Be4 cneqraanraf
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Yueuorvry ceKperapro

Ar4oceprarlrloHHoro coBera [, 999 .003 .02

A.r.H., AorIeHTy Berracoey H.IrL

OT3bIB

Ha aBropesepar Ar.rcceprarluu lycer,a leuuca Bnlamenvqa Ha reMy: dIOBbIIIIEHI4E
IIOKA3ATENEIZ KAI{ECTBA I43|OTABJII4BAEMbIX I/I:.AENUT4 ilPI4
I4CNOJIb3OBAHI4I4 TEXHOJIO| I4I4 EbICTPO| O IIP OTOTI4III4POB AHI4A>>,

npeAcraBJrennofi Ha colrcKaHr4e yveHoft creneHrr Kanryrplara rexHuqecKl4x HayK rlo

cueqrraJrbHocrn 05 . 02. 0 8 - <Texnonora.s MaruI4HocrpoeHl4.r))

ArryalrHocrb reMbr Arrcceprarluonnofi pa6orrr 3aKrloqaerct B neo6xonzttlocrz
rroBbrlrreHrre [oKa3arerefi Ka.recrBa r,rgAeJlrafi zsroroBJIeHHbIX rlo MeroAaM TexHoJIotI4I4

6ucrp oro rp ororr.Ilrl4p oBa:alan.

Hayrnrre rronox(eHrrs r4 noryqeHnbre BbrBoAbr r4Meror [paKTuqecKyro IIeHHocrb.

[ocronepHocrb 14 o6ocnosaHHocrb npoBeAeHHoro r{ccJreAoBaHr4r o6ecne.Iunarorc.f,
non) reHHbrMr,r gKcrrepr{MeHTuurbHbrMrr AaHHbrMlr, Koropble c Aocraro.IHofi ToqHocrbro
coBnaAaror c npeAJro)KeHHbrMH MoAensMr,r. Conoxyrnocrb HalqHblx I,I upI{KJIaAHbIX

pByJrbTaToB [vccepTarJJ1rur rrMeroT cyrqecTBeHHoe 3HaqeHue I.Irfl pa3BkrTkrfl

Maufi{HocrpoeHur.
B pa6ore ecr6 HeKorophre HeAocrarKr4:

1. He rcHo, rroqeMy n pa6ore r4ccneAoBaJrcn rwanagoH yrnoB or 0" lo 12"?

2. I4z arropeQepara HercHo, noireMy aBTop rrcrroJrb3yer oAr4H rroKasareJlb
uepoxoBarocru Ra. CornacHo |OCT P I4CO 4287-2014 rroKa:larerrefi urepoxoBarocrn
ropa3Ao 6omure u oHr4 6onee roqHo xapaKTepu3yror uurxpopenre$ rroBepxHocrrr,
HanpuMep, Rp, Rsk, Rsm.

llepevucneHHbre Bbrrrre HeAocrarKr4 He BJrr4.f,ror Ha rroJroxraTenbHyro oueHKy
pa6orrr. .{accepraqrroHHar pa6o'ta B ueJroM flBrrfl,ercfl, sanepureHuofi HayrrHo-

rnanu$zxaqrzonnofi pa6orofi, B xoropoft coAepxr4Tcr perueHr4e sap.aqw, uuerouleft
cyulecrBeHHoe 3HarreHrre B gdlacru rexHonorr4r4 Marrrr4uocrpoeHr4r, r. 9 <llorox(eHr4r o
rroprAKe rrpr4cpKAeHux yvdHux crerreHefi vr yveHrrx gsanr.rfi BAK PO), a ed anrop fycee
!.B. :acnyx(rrBaer rrprrcBoeHr4fr ev'y yvenofi creleHrr Kaurr44ara rexHurrecKr4x HayK rro
crerlr4aJrrH o crra 0 5. 02 . 0 8 - <TexHoJrofur Marrrr4HocrpoeHrdrr)).

3ane.qyrorqrafi ra$e4pofi <TexnoJrorrrqecKat
nn$opuarvrKa vr uH$opvraqr{oHHbre cr4creMbr)
TuxooxeaHcKoro rocyAapcrBeHHoro yHr{Bepcr4Tera

AoKrop rexHr4qecKnx HayK npoQeccop,
qireH-Kop. PI4A
A4pec: 680035,
TO|Y, TI4T4C.

Mr.rxafironuu flanu4on
Xa6aponcK, yJr. Tuxooxea
T e* :(4212)37 5257, davell
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Yueuovy ceKp erapro Ar4cceprarlrzoHHoro coBera

A 999.003.02, rplt OfEOy <<Vru.f,HoBcrnft
ro cyAap crB e Hutr ft TexHr.rq e eK uit y wwy epcr4Ter),
A.r.H., Aorlenry Berr<acony H.lI.
432027. r. Vnrsuoecr. yr. CesepHufi BeHeu. a. 32

Orsrrs

Ha aBTope$epar fycena [ewvrcaBnramestrrraHareMy: <<rlosburreHrre norcasare.neft
KaqecrBa [I3roraBJrrl BaeM blx nsqea r.rfi rrplr nc[oJr b3oBaHrru rexHoJloruu 6rrcrporo

npororrrflupoBaHl{s>), [peAcrasreHHofi Ha concKaHrae yreuofi crerrenl4 KarrIr,rAara
TexHI4qecKI4x HayK lro crrelll{iubHocr?r 05.02.08 - <<Texuolorlur MaruuHocrpoeHr4rr))

,{nccepraql4oHHa{ pa6ora fycena .{.8. nocnruleua rpoqeccy Qopnaoo6pa3oBaHr{rr usrernil

IIo rexHoJlonrur 6rrcrporo [pororrl[llpoBaHr{Jr MeroAona 3SP. B conpenaeHHoM Mrape Bce qarqe

npn6eraror K noMolqla rexHoJroruvr 6ucrporo [pororr4rl'tpoBaHzx, oco6eHHo ecJrrt us1errvrfl

I4MeIor cJIo)KHyIo roHQnrypalll4ro, ma6o BHyrpeHHr,re KaHairbr, Koropbre rsxeJro, a B HeKoropbrx

cJrfraf,x LI HeBo3MoxHo IrcroroBlrrb no rpa.rurlr4oHuoft rexnolorr4r4 MexaHoo6pa6orxu. B cn.sglr

c 9TI,IM ocrpo Bcraer Boupoc o [oKa3areJurx KaqecrBa H3roraBJIr4BaeMBrx us4eruafi Mero.qaMr,r

TexHoJrou4I,I 6rtcrporo npororl4nl{poBaHr,rr. floeronay 1;art:aafi TeMa .f,BJurercr BecbMa

arryamuo:i.

B pa6ore [poBeAeHbI gKcnepl,IMeHTarrbHbre r4ccreAoBanlur rorruocrHbrx xapaKTepr4crr4K

(orxloueuvs or rrap€ulJleJlbHocrr,r, nep[eHrr,rKyJr.rrpHocrr4, nJlocKocrHocrr4, a rarcKe orK]roHeHI4t

or KpyrJlocrvr 14Ilt4rt4HApl,rqHocru) I4 napaMerpa mepoxoBarocTtr Ra, tosnoJrr4Brrrr4e BbuIBr{TB

3aKoHoMepHocrI,I BlrvrflHufl ocHoBHbIX TexHoJloruqecKr4x napaMer"poB npoqecca 6rrctporo

rIpororI4[IlpoBaHLUI Ha [oKa3areJrr4 KaqecrBa r,r3Aeiruit. VIcctteAoBaHr,rr [poBoAr4Jrrleb Ha

BblcoKoroqHoM o6opyAon al:aLr c LtcrroJrcsbsaHraeNa craHAaprHhrx MeroAr4K, u c
a

rrpr4MeHeHr4eM coBpeMeHHbrx KoMnbroTepHbrx [porpaMM

B KaqecrBe HoBI43HII cJreAyer BrrAeJrurb ycraHoBJreHHoe 14 3Kc[epnMeHTzurbHo

AoKa3aHHoe BJII4TIHI4e ocHoBHbrx rexHoJrorr{qecKvx [apaMerpoB npouecca 6rrcrporo

[pororl,I[I4poBaHl{t (rouHocrz Qopnarr rr B3ar,rMHoro pacrroJro)KeHr4.ff [oBepxHoclefi, nsueHeuze

yruIa BblpallJ'vtBanwfl,, ToJIIUUIHrI cJror r4 Marepr,raJra uzgenuit, uepoxoBarocrr Ra) Ha rroKa3areJrr4

KaqecrBa usgenuit, a rarcKe paspa6o:raHnrre iuropr.rrM u [porpaMMa Nw, ]BM
[porHo3llpoBanllf, [apaMerpoB rlrepoxoBarocrrl noBepxuocrefiuzgenufi, rovuoclr nx Qopu u

B3aI4MHOe paC[OJIOXteHI,Ie B 3aBnCI4MOCTI4 OT yfJla BbrparTIVrBAHktA, TOJIIIII4HbI CJIOf, r4 Marepl4aJla

r434elrurfl. c ueJrblo ylpaBJIeHLIrI upoqeccoM 6rrcrporo [pororr.rnupoBaHr4rr no uero4y 3SP.



C upaxrnuecroft roqKI,I 3peHI,IrI n pa6ore 3acJryxrrBaer pit3p46oraHHas rpolpaMM a [rrfl
3BM, Koropafl [o3BoJlfer Aaxe HeorrbrrHoMy noJrb3oBareJrro yMenrrrrr4Tb BpeMtr BHeApeHr4t

TexHoJIoH4[ npororl{[llpoBaHr4lr B rrpol{3BoAcrBenHbrft upoqecc, o qeM cBllAerenbcrByrcT

pe3yJrbrarbr [por.r3 B oAcrBeHHbrx ucnurauuft .

flocronepuocrb pa6orrr noArBepxAaercr l2-ro ouy6ruKosaHHhrMr4 pa6oranau, B roM
qI4cJIe 7 crateitBv3hal,lturx, BXoAxIIII4x B [epe.rens BAK,u2 crarbr4, BXoArrUr4x B ctrcreMy

Ilr4rr,rpoBaHu,s SCOPUS, 2 craru4 B Apyrrx v3AaHrl.rrx.

3aMe.raHl,re:

1. B aoropeQepare He noJlHocrbto pacKpbrro odocrosaHne nrr6paHHbrx MeroAoB

6rrcrporo [pororv[r4poBaHr4lr.

2. llpeAcrauleHHble Ha pLIcyHKe 7 KpyrurorpaMMbr He prMeror, raxoro-rn6o
o6rscnenns.

B qelorra Al{ccepraql,IoHHat pa6ora.f,BJr.f,ercr 3aBeprueHuoft uayuHo-xnanz$uraquoHuofi

pa6otoft, n roropofi coAepxl{Tc.fl perIreHne 3a1alrtt r4Meroqefi cyqecrBeHHoe 3HaqeHrie B

o6nactz rexHonorl4rr MaIIII,IHocrpoeHI4f,, coorBercrByer rpe6onauzxu <<flonoxen[s o

lop.[AKe Ilpvcynqeunr yr€nux cretreueft ra yreHrrx ssaHr.rft BAK PO), a ee anrop fyceu [.B.
3acJlyxo'IBaer npl'Icyx<AeHl,It yrenofi crerreHz Ka:r.Azrllura TexHr4qecKr4x HavK rro
c[erlr4nJrbHocru 0 5. 02. 0 8 - <TexHoJrortur Marrrr,rHocrpoeHrrf, ))

llpo$eccop raSegpn <T
MAIUI'IHOCTPOEHI4f,>

@|BOY BO <r{ysaurcrufi AlercaH4p

f Cepreeanu

-flHlorurnu

yHr{Bepar4rer r{M. 14. H. Vn
AoKr. rexH. HayK, npoQeccop

CneqnarrHocrb: 05.02.07 - <Teirrororuq v
o6opyAonaHae N{exaHz.recKoft 14 $zsraxo-
TexHr4qecKofi o6pa6orKr4D
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B 4raccepraquonnnft coBer A999.003.02
npra @fBOY BO <<Vm.f,HoBcrttfi

rocyAapcrBenHrrfi TexHI{rIecKIafi yuranepclrreD)

432027, fClI, r. Yrls-rHoncr,
yrr. Cenepnrrft Bene\, A.32

OT3bIB HA ABTOPEOEPAT
ArlcceprarlnoHHofi p a6 oru f ycena fienuca B zra.ltresrua

Ha reMy: <<llosbuxeHr4e [oKiBarerefi KaqecrBa r43roraBJlIrBaeMbrx ns4errafi npu
r4c[oJrb3oBanrrv rexHoJroruu 6rtcrporo [pororr4nr4poBaHu.f,>, npeAcrasreHHofi Ha

cor4cKaHl4e yueHoft crerreHr4 KaHAr,rAara rexHr,rqecKrrx HayK rro clerlr4aJrbHocrn
05.02.0 8 - Texnororvrfl, Martr4HocrpoeHl4rl

Arcryanrnocrb. B nocJreAHr4e roAbr Bce 6omuree npr4MeHeHr,re HaxoAtr
TexHoJrorr{ra 6rrcrporo rrpororr4rrrrpoBa:ans., Ha3brBaeMble [o-pa3HoMy B 3apy6exHoft
Jrr4reparype - Rapid Prototyping (RP), Rapid Modeling (RM), Rapid Tooling (RT),
Rapid Prototyping & Manufacturing (RPM) vr r.rr. Ha ceroAH-flrrHrafi AeHb
cQopunpoBaJracb rleJrar vlr4ycxpkrfl rexnororrafi 6rrcrporo flpororr,rilupoBannfl,,
cocro{uar ns 6omruoro Korl4qecrBa MeroAoB r43roroBJreHrr{.

3rz ueroAbr rro3BoJrrror rrpoH3BoAI{Tb nJlacrMaccoBble vgilervfl, npaKTl4qecKu
nro6ofi cJro)KHocrpr v xonQrarypary;zv vr HarrrJrr4 rrurpoKoe [prrMeHeHrre B

Malrr4HocrpoeHnr{, oco6enHo s anuaquoHnoft rd paKerHo-xocMu.recxofi orpacJrrx H

aTOMHOM MaIIrUHOCTpOeHnn.

B roxe BpeMr geficrnyroqne MeroAbr rexHoJrornn 6ucrporo [pororufirrpoBaHr,rrr
qacro He orBerraror rrocroflHHo rroBbrrrrarour{Mct rpe6onanuxu K Kaqecrtsy
Mailrr,rHocrpol4TeJlbHblx trsAernft. 3ro rBJrrercr cJreAcrBr4eM HeAocraroqHoro HayqHoro
o6ecne.reur4r rexHororuft [pororr,rlvrpoBaHnfl,, orcyrcrnlax nHQopMarlr{r,r o MeroAax
y[paBJreHr4{ KaqecrBoM r,reAeJrr.rfi. He Bbrf,BJIeHbI ocHoBHbIe 3aKoHoMepHocrlr n3MeHeHr4-f,

TexHoJrorr4qecKr4x rrapaMeTpoB npoqecca [poToTr4rrr4poBaHr,nr vr QBfl3u r4x c [apaMeTpaMlr
KaqecrBa uzleruit.

B cBs3r.r c 9Tr4M, Lr3yqeHne yKa3aHHbrx acrreKToB upo6reurr rroBbrrrreHl{r
sSSerrraeHocrr4 rexnonornft 6rrcrporo [pororr4nr4poBaHr4r flBrrfl,ercfi, anryanurofi
Haytlno-TexHl{qecKofi salla,aefi..

Hayvnar HoBH3Ha pa6orrr:
- BbTtBJIeHO pr SKCrrepr4MeHTUUrbHO AOKa3aHO' BrrVrflIlI1Ie OCHOBHbIX

TexHoJrorr4qecKr4x rrapaMerpoB rrpoqecca 6ncrporo [pororrrnr4poBaHr4r (yrna
BbrpalrlvBanr4fl. a, ToJIrrIrrHbr cttor. z) Ha rroKa3arerr4 Kaqecrna us4erufi;

- Bbr_flBreHbl 3aKoHoMepHocrr4 Blrr4flIlr4fl. ocHoBHbrx rexHoJrofl4rlecKl4x [apaMeTpoB
flpoqecca 6rrcrporo ilpororr{[vrpoBanvfl. Ha rroKa3arerr4 KaqecrBa u3AeJruft (rovHoct
Sopnru r,r B3ar4MHoro pacilonolreHr{rr rroBepxHocreitu napaMerp lxepoxoBarocru Ra);

- orrpeAeJreHBr oco6ennocrz Soprvrraponanvs, vg4eJrvtfl.e rroJryqaeMoro rlo
TexHoJIorI{ 6ucrporo npororrlfivrpoBaHnfl, frpv lr3MeHeHr,M ylJra BbrpaIIII4BaHI,IrI,

ToJrrrlr4Hbr cJror I,r Marepr{aJla uzgenvfit;
[parrn.recnas 3HaqrrMocrr paborrr :

paspa6oraHo rrporpaMMHoe o6ecue.reHue no <Pacuery o)KrrAaeMbrx

napaMerpoB ToqHocru uzger.uit, [oryqaeMbrx [o rexHoJIorI4H [pororl{nlrpoBaul4f,).
lloryveno cBrlAereJrbcrBo o rocyAapcrseHHofi perr4crpaur4r4 rrporpaMMbr AJrt 3BM l\b
20186157 57 (npranoxeHrre J',lb 3);



-pa3paooTaH KoMrrJreKc peKoMeHAar\r4lr fro Bbroopy TexHoJrornqecKnx
napaMerpoB rrpoqecca [poToTr4nrrpoBaHr,rr, o6ec[equBaroqux 3aAaHHyro TorrHocTb r4

mepoxoBarocrb. flaHnrre peKoMeHAa\vw rro3BoJrrror [oryrrr4Tb rrrepoxoBarocrb
noBepxHocrr{ r43AeJrrar Ra <1,25 MKM;

cHr4)KeHa rrrepoxoBarocrb pr3roraBJlLlBaeMbrx ug4e:luit B 1,5-2 paga, qro
rIoATBepxAeHo rrpor43BoAcrBeHHbrMr,r r4crbrraHvntuw na OAO (HIIO VlTr>, r. Koporen.

Ily6runaqrrr ilo reMe Arrccepraqun. llo reMe Ar4cceprarlnu ory6lnroeauo I I
pa6or, B ToM qrlcre 7 crareit B r434aHvrflx, BxoArrrllrx B rrepe.renr BAK, w 2 crarbr4,
BXoAtIrIt4x B cl4creMy rII4TI4poBaHr4r SCOPUS, 2 crarbr4 B Apyrr4x wzganuxx, I
cBl4AereJrbcrBo o rocyAapcrseHHoft p err4crparlr{r.r ilporpaMMbr AJrr 38 M.

3aMeqarrlrq. K 3aMeqaHI{lIM cJrelyer orHecrr4, MeJrKue u rrJroxo qr4TaeMbre

o6osHa.reHvrfi. Ha rpa$urax r4 pr4cyHKax aBTope$epara. O4naro, AaHHbre 3aMeqaHr4{ He
Hoc.f, T Kpr.rrr.rqecKoro xapaKT epa u He cHr.rxftuor 3HarruMocrb rrpoAenaHnofi pa6oru.

3arc.uroqenne. ,{zcceprarlr{oHHar pa6ora fycena [ewrca Brrameerra Ha reMy:
<<flosbllrtewre norasarereft KaqecrBa r,r3roraBIII4BaeMbIX uz4etl,zrit npv l4c[oJlb3oBaHvrvl
TexHoJlon4n 6ucrporo [pororr4rrrlpoBaHr,rrD rrpegcraBJursr co6ofi 3aKorrrrenrryro Ha]rurHo-

xranu$uxargaoHHyro pa6crry, B xoropoft r,r3iroN(eubr HoBbre nayruo-o6ocHoBaHHbre
TexHoJlorr,rrrecKlre pelreHr4r ra pa:pa6orrcu, 3aKtrroqaroquecr B rroBbrrrleHlrrr noKit3a'rereft
KaqecrBa uzgenuit, rr3roroBrreHrrbrx rro rexHoJrorvrl 6ucrporo npororu[r4poBaHr4rr vl

vMelorlre cyuecrBeHHoe 3HarreHr4e IJr{ pa3Burrvs, clpaHbr. Taxzu o6pasou pa6ora fycena
A.B. rroJlHocrblo coo'rBercrByer n.9 lloroxenIas o [pr4cyxAeHr4r4 )rureHrx creneneft,
yrBep)rqeHnoro llocrauoBireHr4eM npaBrrrenbcrsa Poccuftcr<oft Oe4epaqrnE or 24 cerrrx6p-a
2013 r. Ns842, a ee aBTop fycen,{ermc Brrameerq 3acJry)Kr.rBaer rrpr4cyxAeHr.rfi eMy yrenoft
srerleHl4 KaHAI{Iara rexHl{rrecKrD( HayK rro c[eur4irJrbHocrr,r 05.02.08 TexHororzs
Marrrr4HogrpoeHlur.

3acnyxeHurrfi pa6orHr,rr
srrcruefi urr<orrr P@

3aBeAyroqraft rca$e4poft
<<Cranxlr r4HcrpyMeHTbr>

OfBOY BO (TI4Y)
AOKTOp TeXHr4qeCKr.rX HayK,

npoSeccop 05.02.07
<<Texnororrar v
o6opy4oranze
MexaHr4qecrofi z Slrsuro-
Texnr.rqecKofi o6pa6orKrD)

@e4epamHoe rocyAapcrBeHHoe 6roAxetroe o6pa"eoBareJrbnoe yqpelcAeHr4e Brrc[rero
o6pasonaHras (TroMencxraft r.rHAycrpr4alrurrfi yHr4Bepcr,rrer>

(O|BOY BO (TI4Y>).
625000, r.TroueHr, yr.Bono4apcroro, 3 8

reur.rfi Bna4raunpoBr4q



OT3bIB

Ira aBTope$epar Arlccepraquu fyceea '{'B' 
na reuy

<<rlosbuneHrre rroKa3are.neft KarrecrBa rr3roraBJrrrBaeMbrx usAerufi flprr ncnoJrb3oBarrrrH

TexrroJror[n 6rrcrPoro>>'

"p.A"u:I:X;:;"*:Ht?ffi :rr:flffi:HJffi ::ffi"ecKr{xHavKro

B anroperpepaTe O6OCnosaHa aKTyaJIbHOCrr nrr6panuoft TeMbI, KOTOpaiI cBt3al{a c peltreEl{eM

saxHofi HarrHo-Tgxnu.recrcoft upo6lerrlu no paspa6oTKe TexIIOIOMqecKoro ooecneqeHut KaqecTBa

[polr3BOACTBa M'Jrora6apururx KOp[ycoB' IIOJrrIaeMbD( Ha oc'oBe I{CIIOJI'3.BUII{U' IIOJII',IMepHbD(

KoMIIo3I{qI,I0HIIbD(MaTep}IaJIoBIIoTexHoJIo|u}I[poToTI,I[}IpoBaI{u'.
ocnosHrD,r Hayr{HbIM BKJIaAOM aBTOpa flBJIfleTcfl }ICCJIeAoBaH}Ie ycJIOBI',Ift rexnolorEqecKoro

flpoqecca,IIyfeMBapbItpoBaH}I{pe)KI,IMoB}IycJIoB}Ift6aruponarrugug,.ietrdtrt.
IlparruuecKalr rleHrrocrb rorrrreHHbD( aBropoM p*yJrbraroB rloArBepxAa7rcs p*p-1::1Tu*"

KoHKperHbrM'r rex'oJlcr4rec-I(Eldr{ pexl4M€ru}rf+oryalr.{MHbr1irs..eMr}Egr{go'\t flpor}I('gIrpoi}aHflfi KalecrBa

flpoqecca, rroBbrr[ruoIqIIMII OCHOBHbIe gKCIUIyaTaqIIOHHbIe IIOKa3aTeJII{ UgAewrfi'

R"*"r"py" p;;;;t anropeQepara c Jrr{rrubrM BKrIa,qoM co}IcKarerrfl, fleperlHerra rry6rtr{rcar@fr' u

anpo6auutrtp"ry*"*on pa6orrr, MOX11IO CAenaTb B6IBOA O TOM, qTo BbmoJIIIeHHat pa6ora sB[f;eTcs

,u*ot"ao"oft4ncceptaqueft,I'rMeroqeftsceHeo6xo4rlvlbregJIeMeHTbr'
OAnaro no amopelpepary nMeerct pr4 saueuanuft:

l. IrlccneAo Ba1fis11poBoA]rnficb rra o6p*uu", He ]rMelolqlrx orlroilreHlls K KoHKperHbM IlI3Aenu'IM

c coorBercTByloqllMr[ SKCTIJTaTaIIUOHITbIM]I rIOKa3areiuIMI{'

2. Kpuruuecroe 3Haqegue yilra BbrpalquBarrflrl B 8 rpaAycon' xapaKTepHoe AJUI Bcex

rlpoBe.4errHbD( lrccireAonauufi, MOXoT cBlIAeTeJIbcTBOBaTb I',I o KoHCTpyKTIIBHbD( HeAocTaTKtx npl',IHTepa

KaK cr(creMaru.recroft rrofpemHocTrr. Taroft ocHoBorroJrararoquft BbrBoA cJIeAoBaJIO [OATBepAurb c

rroMolqblo uc[oJlb3oB aliiprf' Apyrux ycTarroBoK AJI' BbrpaIrII4BaHwI'

Buecre c reM, [p]rBeAeHHbre 3aMeqaHfis. He cHr'rxaror froJror{'rreJlblroe BrleqarJreHrle o Aanlroft

pa6ore. floetorr,ry B rIeJroM, MO)KIIO KOHCTaTIIpoBaTb' .ITO BbmoJIHeIIIIa',I pa6ora aKTyaJIbIIa' I{MeeT

AOCTaTOIIIIyIO HaytIHyIo 14 [paKT[qeCKyIO IIgHHOCT6, COOTBeTCTByet rpe6OnanllflM' IIpgAbtBJUIeMbM K

K.rrAlrAarcKLrM Ar(ccepraqr,rrrM, coorBercrByer crreqflarrbrrocrr,r 05.02.08 Texnonorr's

Mar[r,rHocrpoeHl{t, a ee aBTop, fycea ,{enuc i""*utu"", 3acJryxcl'rBaer rlpucyxAeHlU' err'ry yuenoft

cTerleHr[ KarrElAara TexH[qecKux HayK'

[-p texn. HayK rro cfierIl{aJlblrocrll
b i . oz. o g - Texuo:loF*s MarrlrrF:ocrpoeso''s, 

:ripotpeocop'

AeKarr AnuatexnoJroilFlecKoro ([arynltera
Prr6uncr<oro rocyAapcrBelrlroro aBLIaqI{oHHoro

Texfl}IrlecKofo yH]IBepcr{Tera urr',r' fI'A' Cououresa

iporr*, | 52gi 4, r. Fu6uncr,'flpoclancr as o6n''

vn. flvrurutao 53,PfATy urrl' fI'A' Couonrena;

ren.: +7 (905) 132-63-8S

E-mail: semenov.an@mai1.ru)

-/-'
tr) ./ A.H. cer'renon
L-L-{'-

Ceueuoe AnerccaudP Hurconaeeu't

C o zn ac eu H a aam oMamus uP o 6 aHHYIo

o 6p a6 o mrcy neq c o H *JtbHbrx

dauuutx

flo.uuucr Cel{enosa A.H. Y

Haqalurur Y[PaBneHr{t
I4.C. Malrnuena



VueHouy ceKperaplo

Auccepralll4oHHofo coBera A 999 .003'02

A.r.H., AoIreHrY Berrcacony H.I4.

432027, r. YmsHoBcK, YiI. CenePuufr

@e4epalruoe rocyAaPcrBeHHoe

o 6pa:onareJlbHoe YqP exAeHI'Ie

Bbrclrlero o6pa:onauzr

<<YmqHoBct<nfi rocyAapcrnennufi

yHI4BepCr{TeT))

Beneq, 0,.32
6roANersoe

TEXHUI{ECKI{I{

Orsrte
Ha anrope$epar Ar4ccepraqrara lycena [ennca BuralreBl{qa

Ha reMy : (1OB6IIIIEHI4E IIOKA3ATE1EIZ KAqECTB A

I,I3f OTABIII,IBAEMbIXIzr.AEnI4it[pVLI4CIIOIIb3OBAHI4I{
TEXHO I Of I4W E bI C TP OT O NP O T OTI4NNP OB AHI4-fl ),

[peAcTaBleunofi Ha cor4cKaHpre y.renofi cTeIIeHI,I KaHAI4AaTa TexHI4r{eCKI4X HayK no

c[eIIHanbHocTI4 05 . 02.0 8 - <TexnoJlorgf MaI]Il{HocTpoeHI4-fl )

Texlronoruu Srrcrporo npo'rorr{[r4poBaHuf, cralrLl HaxoA]ITb Bce 6o:ree

qacToe [pI4MeHeHI4e B CaMbIX pa3HbIX Ba)KHbIX OTpacn.sx MaIIIIIHOCTpOeHI4fi'

OAnar<O O6HapyNI4BIxI4eCfl npO6lettaU IIo AOCTU)KeHI{IO TaKI4X KIIOTIeBbIX

noxa-garelefi KaqecTBe v3ilerrr4\ KaK cTeIIeHb IXepoxoBaTocTI4 RA 11,3, QTaJM

peanbHbrM rrpeuTcTB[eM Ha nyTI4 MaCCOBO|O I4CnOJIb3OBaHI4q 3TZX rexHoltolufr'

Bosnlarcn a ocTpafl. npo6nena a lpaBl4nbuoro no46opa napaMeTpoB npoqecca

co3AaHhr uzgel'vrit ro 3TrrM TeXHOJIO| L4flMr, fapaHTI4pyIOtui4x 3aAaHHbIe

iloKa3areJrr4 KallecrBe I43llenras. OruoAa cneAyer' rITo reMa Al4ccepraquu fyceea

A.B., nocesuleHHOfr T4CCJTeAOB arrro SOS\aOXHOCreff ITOBbIITIOHI4JI nOra:arelefi

Kar{ecrBa vrcAertuit, r43foroBlreHHbrx rro rexHoJrofl4rl 6rtcrporo npororl'InvpoBaHnfl',

flBlrfler cfl. axrYalrnofi .

B paSore fyceea f.B. rzccneAoBaHbr BrrprflH]/.'- rexHoJIOfI{r{ecKI4x napaMerpoB

npoqecc npoToTr4rrvpoBaHul (yrna BbIpauI4BAHVIfl, TOJIUJIIHbI CnOX) Ha IIOKa3aTeJII4

KaqecTBa, no4oSpaubl o[TUMa,rIbHbIe pexl{Mbl H3f OTOBJIeHII'.

Pa:pa6oraHHafl. perpeccl4oHHaf MoAenb [oKa3bIBaeT, KaK BIIufleT IIapHoe

B3ar{MoAefi.crsuxTexHoJiorlrqecKHx [apaMeTpoB IIpOqeccaHa [oKa3aTeJIU KarIecTBa'

peaylrrar a,1au ,rcarreAoBaHr{{ cTarr Ha;IqCansrrfi anfopl4TM I4 nporpaMxra [nfl 3BM,

Ha KOTOp).ro 6rrno nony{eHo cBr4AeTenbcTBo O fooy.4apcreeHHOfr pel.l{cTpallupl

npofpaMMbr AJr{ 3BM. fiauuax [porpaMMa IO3BOJI{eT OilepaTIIBHO paccql',ITaTb

oXHAaeMbIe napaMeTpbl Tor{HocTI4 I4 IxepoXoBaTocTII 6y.qyulero Vs AentIfl '



AocroeepHocrb rtonyr{eHHbrx pe3ynbraroB noArBepx{Aaercfl. ertcoxofr

cxoAr.rMo cTb 3Kc [epI,IM eHTaJIb HbIX I4 paCr{eTH bIX AaHH bIX.

Pe:ylrraru Arrccepraqraounofr pa6orrr AoKnaAbIBaIIvrcb Ha pa3nHr{HbIX

Bcepocczficxux BbrcraBKax, rrro Haruro cBoe orpaxeHue u 12 uayuHblx crarb-f,x.

1.

flo pa6ore MontHo cAenarb cneAyIotIIVe 3al'r'eqaHnfl:.

Krrc.{eeofr npoqecc 3arBepAeBaHvrfl. r44e-t Bo BpeMeHH, oAHaKo B

pa6ore Her rlccneAonaHufi tro cKopocru BparleHl4fl IrHnI4HApa rpl4
Bbrparrlr4BaHI,lIj.

MoAeru c 4 crerleHbro IIoJII4HoMa Ha crpaHl4l{e 10 anropeQepara

npeAcTaBJI-sIoTc.[ H3JII4IIIHe CJIOXHbIMII [nfl OilkIAaHI4fl KpHBbIX C

CAI4HCTBCHHbIM MIIHI4MYMOM,

3aNae.{aHur He cHr4xaror o6utefr [oJloxnTe,rruofr oIIeHKH. Pa6ora fycena

fleuuca Burarleer4qa coorBercrByer rpeSonauu.sr,t BAK P@, npe4b.sBJIteMb]M K

KaHAr4AaTCKr4M .{UCCepTarIr4.rrM 14 ee aBTop 3acnyxr4BaeT [pl4cBoeH4fl. eMy yveHofi

crerreHr4 Kat1ug:ara rexHur{ecKr4x HayK tro cnelluanbHocrl4 05.02.08

<Texuolo rvfl lr'alntrHocrp o eHI4-s))

for<rop rexHl4rIecKrrx HayK, upoQeccop

xa$e4pu <<AeroMarLnar\krfl,

M arrrrrHocrp o eHl4fl )) Hf TY

09.03.2019 /Kp erusrzH Oler B acumesvral

Ilo4nncr Kperuurana O.B. 3aBepsrc

V.IeHrt Cosera H|T'Y

/Mepsnxxon Zropr Huxolaennq/

Huxeropolcxtzii sufi rexHn.recKllfi yHlzBepclzrer IlM. P.E. A:rexceeea

603950, Hvrxnwrt Hoeropo4, yl. MnHwua, 9.24
TeneSoH: +7 (83 l) 436 23 25: +7 (83 1) 436 23 25 (83 1) 436 23 25

O$uunanrHat noqra: nntu@nntu.ru

2.

(\6$-)1il,:ffiffi

ffiWS
Wi,HI,#:ti:fl



Vvenonay ceKperapro

.{Hcceprar{uoHHoro coBera il999.003.02
A.r.H., 4oqeHryBerKacoBy H.VI.

432027,r. VluHoecx,
yn. Cenepuufi Benet\, L.32
@e4epalrnoe focyAapcrBeHHoe 6ro4xeruoe
oopa3oBaTeJrbHoe yqpex(AeHr4e

BbICIIICfO o0pa3oBaHHt <<VrusHoBcxuit
ro cyA ap c rB e H H bI fr TexHr{ q e c xuir y uunep c r4Te r))

Ha aBropeQepar

Orssrs

.qprcceprarlr4r,r fycena fleuuca BHranbesu.{a Ha reMy:

(IIOBbIIUEHI4E NOKA3ATEXEIZ KAI{ECTBA I{3IOTABJII{BAEMrIX
w3EE rrr4ill ilPI4 I4cnoJIb3oBAHI,In rEXHorr ofr4vr Ebrcrpofo
IPOTOTI'IilI4POBAHVIA>>, rpeAcraBneuHofi Ha corrcKaHr4e yrenofi creneHr{

KaHA{Aara rexHaqecKnx HayK rro cner{r4iurbHocrra 05.02.08 <<TexHonorus

MarrraHocTpoeHl4rD)

Pa6ora fycena leuuca Buramenuqa nocBrrrleHa npo6reuala, Bo3Hr4K€lrorrlkrM

lrpu uctloJlb3oBaHkrr MeroAoB TexHoJrorr,rrl 6rrcrpo rrpororunr4poBaHvrfl. Ha

ceroAHfllluuft genr n :apy6eNnofi Ir orer{ecrseHHofi nr{Teparype HeAocraroqHo

anSopnaaqkrkr rro eS0exrranHoMy r4crroJrb3oBaHr{ro 4annofi TexHoJrorr4n. lloerorvry

IIOBIIUIeHUe nOXa-:arelefi KaqecTBa Lr3Aem4VI H3|OTOBJIeHHbTX C rroMorrlbro MeToAoB

frpororunr4poBaHprfl flBrrflerefl BecbMa arcryalurofi nnflTexHoJroftlr,r oblcTpofo

coBpeMeHHofo Marrrr4HocTpoeHr,rrr.

Hayluax HoBr{3Ha pa6oru

TexHoJIorI'Iu Oucrporo rrporornnl{poBaHnfl) 3a crrer p€t3pa6orauuux anropr4TMa 14

TexHnqecxoil sa.ua.{H noBbltrr eHvrA

cocror4T B perrreHr4r{ arryaltuofi Hay{Ho-

KarrecrBa wz$etuit, tl3roroBJleHHbrx rraerolovr 3 Sp

nporpaMMbr Anr 3BM.



3xcnepHrraeHT€LrrbHbre Hccne.{oBaur4fl, npoBeAeHHbIe aBTopoM Ha coBpeMeHHoM

o6opy4onanr4u rIoMorJrH ycraHoBl4Tb B3ar4MocB.fl3b MexAy rexHoJIorI,ttIecKIiIMI4

napaMerpaMH npoqecca npororl4nHpoBaH.utrr noKa3areJurMr,r KarrecrBa LISAenwv.

O AocroBepHocrur noJD reHHbrx pe3yJrbraroB cBl4AereJlbcrByer vrarafl.

lorperxHocTb MelKAy 3Kc[epr4MeHTaJIbHbIMI4 I4 paCqeTHbIMr{ AaHHbIMTI.

B pa6ore HMelorcr cJreAyrcune HeAoorarKu:

l. Anrop Anfl cBor4x r4ccneAoBauuit. nu6pan cJrrrrrrKoM npocrble rro

KOHCTpyKUr4r4 rrnaCTH Hbr 14 BTynKI4.

2. 3aueqauze ro repMlrHon oruvr. Anrop qacro flepeKnroq aercfl. MemAy

TepMr4H aMr4 (( rrp ororr{rrl4p o B aH r4e>> vr <RP -rexH oro f u-s).

llepeuucleHHble BbIIrIe HeAocrarKr,r He BJrr{.{Ior Ha rrono)KnTenbHyro orIeHKy

pa6orsr. ,{Hcceprarlufl flBnflercf, 3aKou.eeuuofi Hayuuofi pa6orofi, coorBercrByer

BceM rpe6onanusu BAK P@, a ee aerop fycen [enuc Burameer{q 3acnyxr4Baer

npr4cyxAeHufl eMy yqeHou crerreHr4 KaHAr4I.aIa TexHr{r{ecKr4x HayK

crrerlu€rJrbHocrr4 0 5 . 02.0 8 - <TexuoJron4r MaruuHocrpoeHr4;D)

Peqeusenr:

AoKTop rexHr{qecKr4 HayK, upo$eccop

ra$e4prr Texnororu.s MaruHHocrpoeHr{Jr

@e4epanrHoe rocyAapcrBeHHoe 6mANerHoe

o6pa:onareJrbHoe yqpe)KAeHue Bbrcruefo

o 6p a: o e a uus, <<VIB,aHon c rcHfi ro cyA ap crs eHH srfi

gHeprerrr.recxuft yHuBepor4Ter

r{MeHlr B.I4. JIeHuuo>

IIo

TeneQon cnyxe6uu ir: 84932-2697 7 3

E-mail : poletaev @tam. ispu

lloqronufi a4pec: 153

flolnucr lloreraeea

-r-- 
\

/6W /TIor eraen Br a4rzvrup Anexc eesuql

Pa6$aroecrcan,34

Yqeuufi cerperapr Y /IO.B. Bnnruua/



432027, fClI, r.
Vm.sHoncK, yn. Cenepnufi Beneq, A.32

VnrsHoscrzfi rocyAapcrBeHHrrfi rexnrz.{ecrcvft yHr,rBepckrrer

Y.reHovry c eKp erapro Ar{ccepraqr.roHHoro coBera

AOKTOpy TexHr4qeCKr4X HayK

Berxacoev H.LI.

OT3bIB

Ha aBTop eS ep ar Al{ccepralluu fyc en a fieuuca B urartresv qa, Bbrrromr gnnofi

Ha reMy <<llonrrureHlle IroKa3arerefi Ka.recrBa r43roraBJrLrBaeMbrx r43Aenuitrryu

14 c n o JIb3 o Banvrv rexH o JI o rl{u 6u crp o ro np ororr{[]rp o B aH vrfl>> Lr np eA craBl e nn o fi x

3aIrII4Te Ha col4cKaHple yrduoft crerreHlr KaHAlrAara rexHrlrrecK[x HayK uo Hayrnofi

c ne rlr{ €rJrb Ho crr4 0 5 . 02. 0 8 <<TexH on o rLrs MaruuHo crp o e Hu.D)

Tervra Al{ccepraul4gFl{9lo,, ir 49,Q{9AiP?l15flri:,3SrY.alIb,,II?. .,,,A949TFLqeIFHo,

Bollpocbl KarIecTBa [oBepxHocTefi 3aroToBoK 4era.nefi, Lr3roToBJreHHbrx IIo

TeXHOJIOTLII4 IpOTOTI{III{pOBaHLIII CyqeCTByIOT, I{X MHOTO, B TOM rII4CIe BOIpOCbI

yupauenvx KatIecTBoM IIo BbI.TIBJIeHHbIM 3aKOHOMepHOCT'M LI3MeHeHI4rr

TexHoJIOf I{TIeCKLIX n apaMerp oB rrpoqe c c a [pororlrltrpoB aHr{t, qro I{ p accMorp eHo

BAI'IccePT?HI{qHEe+'pP,6P,,TQ*1r'u,}rr'l-.rccuu 7{*'rca iJrrrr,rL,cnrrrir. rjrrnr..,1,.rr,rrrr1

Pa6ora Aocraroqno aupo6upoBaHa r{ xoporuo ouy6ruroBaHa. Xartr, qro He

coAepx{IIT cBeAeHI4LI o pe3ynbTaTax BHeApeHI4rI.

Brrnoczl,tble Ha 3aIrIlITy ttonox(eHufl, :rra1ytrHat HoBI{3Ha kr [paKTkIrlecKa.a

3Haql'IMocrb.paoQIhI 9Tp.aXe,r,I,bl.B-qp+{q, r r rrrr,,r', ,,^ !!1,,,,,!:,!,! r 1,^.r 'rrri..
Pa6ora, sa uofi B3fJLttA, He JII4IueHa HeAocrarKoB, B ToM rrllcJle, Hocrulnx

rroJreMr4qecKr{fi xapaKTep, Halpr{Mep :

1. Hu Bo BBoAHoit 'racrn anropeSepara, Hr{ rrpu orruca:rtuu rJraBbr 1 ue

rIpIzIBeAeHrr @I4O yr€nrrx, Koropble 3aHlrM€rrorcr aHaJrorr{rrHbrMrr upo6leuauu.

,,2,,,,9*yl+{p+gT,i,gALrHgl{Fr rH?}l,e.pST{K4., orp4gn*llK+r,r,,Uglr#e4$ggprg.,,no

oTHorrreHr{ro K oAHoMy rrpoqeccy.

Hapuy c srkIM rIpeAcraBJLf,eM€uI K 3arrllrre Aucceprarlr{oHHar palora

f,BJlflerct 3aKoHqeHnofi cauocro.f,TeJlbuofi nayrHo-r4ccJreAoBareJrbcrofi pa6orofi u

i i i,i li I r rlil 'l:lllll!l\' il(). 1()/h('llllq. llil\"tlliltl l{(}!ii!{11 1 t1 iil,1:ti.'!ilrrr'r'



coorBercrByer u. 9 <<floJloxteHr{rr o [oprAKe [pucy)K.{enLrr yrenrx creuenefi n

ylreHbx zsauuir BAK P@)), a e€ asrop, fycen 4.B., 3acJryxrrBaer upLrcBoeHlnr eMy

yreuoft creueHrl KaHAEAara rexHLIqecKlD( HayK rro cnequarrbHocrrr 05.02.08

Texnororr,rs Marur{Ho crp oeHlrrr.

llpoQeccop rcaSe4pu <<Texnonorz.s MarulrHocrpoeHrro) OfEOy BO

<<Koucouomcrufi Ha Auype rocyAapcreenHrrfi yHr{Bepcurer>, AoKrop

rexHr{qecK}rx HayK (cnequanbHocrb 05.02.07), AoqeHr

Morqpuqrrnft Eopzc -flrosresu.r

CseAeH[r:

Agpec: 681013, r. Koucorr,lolrcx-sa-AMype, yJr. flenuua, 27, OfEOy BO

<KHAfY>>

TeneQ ou :, (9217 ) 24 l- I I 7, F,-.mail : boris@knastu.ru noAnncu 3ABEPrto

ffi
1cr,iJi,a



Yuenovry ceKperapro

ArrcceprarlLtoHHoro coBera [ 999.003 .02

A.r.H., AoIIeHry BerKacoey H.VL.

432027 , r. Ym.auoncrc,

yn. Ceeepsrrfi Benerl A.32
O|EOY BO <YnrsHoncr<r,rfi

rocyAapcrseHnrrfi rexnz.recKr,rfi

yHLIBepcI4TeT)>

OT3bIB

Ha aBropeSepar Ar4ccepraqzz lycena {enuca Bnra.ureBrrra Ha reMy:
( II O B bI III E]HVTE II O K A 3 ATE NEIZ K A I{E C TB A I{ 3 f O TA B JII4B AE MbI X

I43ilENVTilNPNLICIIOJIb3OBAHI,II{TEXHOTIOIWBbICTPO| O
fIP O T O TI4II I4P O B AH.VIfl>4 rpeAcraBreuHofi H a con cKaHue y-r eHo fi crerr eHr'r

KaHALIAaTa rexHuqecKl4x HayK no clequarrbHocrr{ 05.02.08 - Texno.uortrfl
MarrrrrHocTpoeHr.rfl

Axryalruocrr Al{cceprarlnosuofi pa6orrr 3aKJrroqaercr B neo6xo4uMocrrr
IIoBbIIITeHHt rloKa3ilenefi KaqecrBa uzgeltuit, kr3roraBJII4BaeMbIX MeroAoM 3SP, sa

cuer eQSeKTIaBHoro llcrloJlb3oBarrvrfl TexHoJrorI4I4 ilpororl4trr4poBaHr{rr.

llparuuvecKat IIeHHocrb pa6our 3aKJrroqaercr B pa:pa6oraHHoM KoMrrJreKce

peKoMeHAa\r4Lr rro BbIOOpy T9XHOJIOfI4TIOCKI/IX napaMerpoB npoqecca
npororl,rnvpoBaHnfl., o6ecnerrr4Baroqr4x roqHocrb oopr v uepoxoBarocrb, a

Taru(e npofpaMMHoe o6ecue.reHr,rs Anfl 3BM, Ha Koropoe 6ulo [onyqeHo
cBr4AereJrbcrBo rocyAapcreeHHofi perncrparluu.

Pa6ora .qocraroquo anpo6zpoBaHa Ha rrro r{Meercq aKT npora3BoAcrBeHHbrx

I{crIbITaHI{it, a ran<>xe HMeercx 12 try1rrut<a:quir, 7 wg roropbrx BXoI{T B neperreHb

BAK PO.

flo anrope$epary cneAyroqkre 3aMeqaHLrfl:

1. B pa6ore He orMerleHo BlrvrflHvre eHeruHefi orcpyxaroulefi cpeAbr Ha

SopnrupoBaHr{e KairecrBa uzgenuit.
2. He orpaxeHo Blrtrfl:nue cKopocrr4 rrerrarla Ha noKa3arenl4 KaqecrBau31eIrkril.
3. B anropeSepare HMerorcr rpaMMaruqecKr4e ouru6ru.

Teu ne MeHee, HeaMorpt Ha orMerrerrHbre 3aMeqaHr4x, palora fycena [.B.
coorBeTcrByer rpe6onaHrrtM, Ir. 9 <flonoNennfl. o rropfAKe rrpr{cyx{AeHkrfl.y.r€nrrx



crerreHefi rd yqeHbrx 3Balar4ir BAK P@), a col4cKarenb 3acnyxtllBaer rIplIcBoeHI4s

yqeHofi cre[eHrr KaH.I.vrI.ura rexHurIecKLIX HayK rlo cneIII4uInbHocrLI

05.02.08 - Texnolorl{t MalxnHocrpoeHurl.
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O6rqecrso c ofpaHr,rqennofi orsercrBeHHocrblo
<Scarou - AAAurueHrre TexHororuu>>

(OOO <PycAT>)

Mocrea ll544l, Kaurupcroe urocce, 49
Ten.: *7 499-324-31-19

Ienepamnrrft gnperrop

VueHoruy ceKperaprc

Ar.rcceprarlr4oHHofo coBera I\ 999 .003.02
O|EOY BO <YnrsHoBcKr4ft
rocyAapcrBeHHbrfi TexHr,rqecKuil
yHr,rBepcuTeT)

A.r.H., AOTIeHTy Berracosy H.U.

432027, r. yrbrHoBcK, yJr. Cenepnsrft
Beneq, A.32

OT3bIB

Ha aBTopeQepar Aracceprarlnn lycena A.B. Ha reMy: <<flosbluleHr4e rroKa3arenefi

KaqecrBa I,I3roraBJIrIBaeMbrx v3Aelrvrfr rrpu uc[oJrb3oBaHI,ILI TexHoJroruu 6blcrporo
npororr,r[r4poBaunn), rrpeAcraBJreHHofi Ha cor4cKaHr,re yqeHoft crerreHr,r KaIrAr,IAara

TexHr,rqecKrlx HayK rro cneqnaJrbHocrn 05.02.08 - Texnororus Mau[4HocrpoeHr4rr

ConepueHcrBoBaHr,re rexnororrafi Marxr{HocrpoeHralr Ba)r(Hoe ycJroBr,re

ycKopeHlrr rexnlrqecKoro [porpecca. B uocneAHrae roAbr 6ommoe pac[pocrpaHeHue B

MarrrnHocrpol,ITeJlbHoft orpacru, a r,rMeHHo B aBuarlraoHHofi, KocMr,rqecKofi r,I aroMHofi

rrpoMbrlxneHHocTtl, HarrrJra rexHoilorl,Iq 6ucrporo llpororr4flvpo&anvrfl. AIt''
Lr3roroBJreHr,r.f, uzgetmir pa3rr,rrrHoro Ha3HaqeHI,It u xon$nrypagw. 3$$err or
[pr4MeHeHrar rexHoJror[n 6ucrporo npororr,rrrvpoBaHnfl, Bblpaxaerct B 3HaqI{TeJIbHoM

3KOHOMrrr{ BpeMeHr,r 'r AeHexHbIX CpeACTB, 3aTpaqr,IBaeMbrx Ha [oAIoToBKy

npor,r3BoAcTBa Lr3AeJrr{r, rrTo no3BoJr.rreT cyIqecTBeHHo co4paTETb cpoKI,I I{ cToI4MocTb

KoHcrpyKTopcKr4x pa6or uo r,r3roroBJreHr,Ilo rexHonoru.Iecrofi ocHacrKI,I, a raK)I(e

noBbrcrrrb KaqecTBo errnycraeuofi [poAyKIII,Iu. Buecre c TeM, KaqecrBo

r43roroBJreHHbrx ras4eruft He Bcerla coorBercrByer rpe6yerraunr/oxnAaeMblM, qro

cBr3aHo c orcyrcrBl{eM ycraHoBJreHHbrx 3aBlicr4Mocreft rexnoJroruqecKrlx [apaMerpoB

c uapaMerpaMr4 KaqecrBa.

,{raccepraquoHHar pa6ora fycena A.B., n xoropofi paccMorpeHa Bo3Mo)I(Hocrb

yrrpaBneHr4r [oKa3areJrrMr4 KaqecrBa uzgertnitr rroJrfraeMbrx rro rexHoJrorlru 6rrcrporo
rrpoToTrl[r{poBaHr4rr, rryreM Bapbr,rpoBaEufl. TexHoJroruqecKr4Mr4 rrapaMsrpaMr,r upoqecca

ra3roroBJleHr,rf, B SToM cMbrcJle {BJUIerc.f, BecrMa arrvamuoft.



HayvHaa HoBu3Ha AficceprarluonHoft pa6orrr 3aKfircqaerct B BIUIBJIeHHoM v

3KC[epUMeHTaJrbHO AOKa3aHHOM BJrr,rtHrle ocHoBHbIx TexHoJIoruqecKI'IX [apaMeTpoB

[poUecca 6ucrporo npororr,rnupoBaHr,rf, - yrJra BbrpaIqI,IBaHVs. v roJIIqI,IHbI cilo.s - Ha

IIOKA3ATCJII'I KAqECTBAId3I]EJfi4fl., A TAK)I(E NX qHCIOBbIC 3HAqCHN'.

flparnmecrar 3Haqr{Mocrb pa6orsr rloATBepxAastafl pesyJlbraftlltl{

[por,r3BoAcrBeHHbx ncnrrrannfi v pa:pa6orannrrru nporpaMMHbIM o6ecneuenueru,

rrpr,rMeHeHHbIM B npoI,I3BOACTBe.

OcnoeHoe coAeplxaHue pa6orrr orpoKeHo n rry6nuraqusx (12 ny6nnraunft).

Bruecre c reM rlo aBropeQepary Mo)I(Ho cAeJlarb ptA gal{eqaulrfi:

l. B pa6ore Her $amopnoro aHaJrr,r3a creueHu Blrwtnr4s. Bcex rexHoJlorullecKlrx

rrapaMeTpoB Ha pe3ynbTaTbr npoqecca, Ha[pI,IMep - ncnoJlb3yeMolo MaTepI,IaJIa.

A rax cneAyer vs pfl a rpaQuroe, eip(perr I4MeHHo MarepuilIa cyulecrBeHHo

rrpeBbrlxaer e$$err or 3aAaHI,It yrna BbrpalrlilBaHut.

2. B errsoArx He orpinreHo - p$yJrrTarbr c[paBeAJII,IBbr roJIbKo AJIfl KoHKperHoro

o6opy4onanr4fl. r4lrr pac[pocrparurrorct Ha Bce noAo6nsre npoqeccbl,

peaJrr43oBaHHble Ha I4 ApyroM o6opy4onasuu?

Buecre c reM, pa6ora rBJurercr nlroHepcKoft, noryreHHble peynbrarbl rroJryrreHbl

B[epBbIe, n flepequcneHHble Bblme HeAocTaTKI{ He BJII4TIIOT Ha IOJIO)KIITeJIbIIyT OIIeHKy

pa6oru lr Hocf,r cKopee MeroAlFlecruft xaparrep.

fluccepraquoHHarr palora fycera ,{enuca Burarseelr.la Ha reMy: <<flosbrlueHl,Ie

norasarerefi KaqecrBa r,BroraBJrr,rBaeMED( usp4eruir npu ]rcrroJlb3oBanvrv rexHoJIoruPI

6slcrporo npororr4rrr{poBaHur) npeAcraBJulerct ranepuennoft HayrrHo-

xnaluQraraquonsoft pa6oroft, B roropoft coAepxfl,ITct pelueHue 3aAarlu, uruetoulefi

cyrqecrBeHHoe 3HaqeHrle B o6lacryr rexHoJIon4I,I MalrrlaHocrpoeHl,Il, u. 9 <<fIonoxeHLIJI o

rroprAKe rpucyxAeunr yr€nrx creueneft u yreHbD( gnannfi BAK PO), a e€ anrop fycen

[.B. sacrryxs,rBaer rrptrcBoeHrur er\{y yreHoft crenenn KaHAuAara rexHl{llecKlrx HayK rro

clequaJlbHocu,r 05.02.08 - <TexsoJlorurl Maurl{HocrpoeHl'Iu).
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