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oT3brB BEAvrrIEfr OPTAHII3AIIVftT

$eaepanbHoro rocyAapcrBeHHoro aBroHoMHofo o6pa:oBareJrbHoro yqpelrA enufl,

Bbrcruefo o6pasoBaHr4{ <Cavrap crcuit, Harlr4oHarusrrfi r4ccneAoBareimcrufi yHI4 Bepcu-

rer r4MeHr4 aKaAeMkrKa C.[. KoponeBa)) Ha Ar4ccepraur4oHHylo pa6ory PoAuoHoeofi

Omru BraAuur4poBHbr Ha reMy: <<flosbrrrreHr4e rrpor43BoAr4TeJlbHocrl4 orIepaIIHH

runnSoBanvrs, Ha xecrKrax olopax Koneq upu6opHbrx [oArur4rrHr,rKoB Ha ocHoBe olr-

rr4Ko-3JreKTpoHHOfO KOHTpOJT{ MprKpOFeOMerpp{qeCKr4X [apaMeTpOB AOpOXeK Kar{e-

HI4s)), [peAcraBneHHyro Ha coucKaHr,re yueHofi crerreHr4 KaHAr4Aara rexHI{qecKHX

HayK ro creur4aJrbHocru 05.02.07 - Texuolorv{ ra o6opyAoBaHpre MexaHr4qecrofi u

Susuxo-rexHr4qecrofi o6pa6orKr4.

AnryaJr bHocrb reM br Aucceprarlu H

B rIpaKTI4Ke coBpeMeHHoro rrpor43BoAcrBa npra6opHbrx noArxr4rrHr4KoB r4Meer

Mecro reHAeHrJkrfl, 3aKJlroqarcqarcr B rrocrosHHoM y)Kecror{eHl4u rpe6onalnuit, K

AonfoBerlHocrr4, HaAexHocTI4 u rorlHocTr4 feoMeTpl4qecKl4x napaMerpoB KoMtIJIeK-

Tyloull4x AeraJlefi. llpr4 r43roroBJreHur{ AeraJrefi uoArrrr.rrrHr4KoB ocHoBHafl, Aonfl, orre-

pa\uia rpl4xoAvrrcfl, Ha oreparJuvr runra$oBalufl,. floerouy or rporr3BoAnrenbHocrrr,

o6ecneql4BaeMofi npr,r runra$oBaHvrv\ T.e. Bo MHoroM or pexr4MoB pe3aHr46 6yyer 3a-

Blacerb rpyAoeMKocrb Ia3roroBJleHlrfl Aerarrefi noArur4rIHI4KoB, d rarcKe Karrecrno o6-

pa6orxu noBepxHocrefi.

AHarug ouepaqnfi urnra$oBaHvrfl, AopoxeK Kar{eHuf, KoJreq upu6opHbrx rroA-

IxI4nHI{KoB, BrITIoJIH{eMIIX Ha )KecrKI4x onopax, [oKa3aJr, rITo cra6ulbHoe o6ecne-
qeHHe B 3aAaHHbIX npeAenax TaKr4X feoMeTpr4qecKr4x rrapaMeTpoB AopoxKr4 KaqeHr,rt

KaK orKJIoHeHHe or KpyrJlocrn, BoJrHucrocrb, orKJroHeHr{e npo$r,rnr roreper{Hoto

ceqeHut AopoxKI4, napaMerpoB Mr,rKporeoMerpr4r4 rroBepxHocru (urepoxoBarocru) e

rlpoAonbHoM I4 tloleper{HoM Ha[paBJreHr4sx, a raKxe o6ecner{eHue orcyrcrBnf, Ae-

Serroe v uuv SoBorrHbrx ttpuxoroB Ha pa6ouefi rroBepxHocrr,r, Bbr3brBaer

uau6olblul4e rpyAHocrl4. llosroNry reMa Aucceprarlr4oHHoro r.{ccneAoBaHr4fl PoAzo-

Hoeofi O,B., HanpaBJreHHofo Ha [oBbrrueHue [pou3BoAr4TeJrbHocrr{ flpouecca rrrJrra-

$onaHuf, AopoxeK KaqeHI4 x rryvt6opHbrx rroArur4rrHnKoB rrpr4 o6ecnerreHlrr4 3aAaHHbrx

rlapaMerpoB KarlecrBa noBepxHocrrl Aeranefi, xnrts,ercfl, aKTyuursofi gaAa.refi.

Co4epxaHue pa6orsr

[HccepraIJvrfl, cocronT r,r3 BBeAeHI4r, [Iecrn fJraB, o6ruux BbrBoAoB r4 peKoMeH-
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AaIIr4i4 14 cnncKa I4cnoJlb3oBaHHofi nldreparypbr r43 I25 :aauMeHoBauui1 H3JroxeHa Ha
137 crpaHr.rqax, coAep)Kprr 10 ra6nprq, 53 pHcyHKa.

Bo eee reHvrv aBrop cQopvrynupoBaJr aKry€rJrbHocrb nu6pausofi reMbr, uenn H
saraLrr pa6orrr.

B nepnofi rJraBe rIpoBeAeH aHaJrr43 oco6eHHocrefi $opuoo6paso BaHvrfl rro-
BepxHocrl4 rlpu o6pa6orKe KoJIeII IoAITIHIIHHKoB runu$oBaHr4eM Ha xecrKr4x o11o-

PoX, a TaKXe BbInoJIHeH o6rop nI4TepaTypHbIX I4cTorrHI4KOB no TeopeTgrrecKr4M kr
SKcnepI4MeHTaJIbHbIM I4ccJIeAoBaHI4flM BJrnflHvrfl, cocraBa pr Karrecrna CO}{ Ha npo-
uecc runuSoBa]Hufl. O6o6qeHlde pe3yJlbraroB [poBeAeuuoro aH€urr43a rro3BoJprJro aB-
Topy ycraHoBHrb, tITo B nuTeparype B HeAocrarorrHofi creneHn ocBerrleHbr Borrpocbr,
cBf,3aHHble c [oBbIIUeHI,IeM IIpoI,I3BoAI4TenbHocrH rlpoqecca urnr4Sonanu fl ilpkr o6ec-
[er{eHl4u craluJIbHbIX napaMerpoB KarlecrBa rroBepxHocrl{, a raK)Ke Bonpocbl, Kaca-
roIIII4ect TexHoJlorHrlecrofr HacneAcrBeHHocrla I4 tlpl4rlran $opMr{poBaHufl, ge$erroe
llpu urnu$ o BaHvrvr .4op oxeK KaqeHr{f, KoJrerI [oArxprnH?rKoB.

Bo nropofi rJIaBe [peAcraBJIeHa KoHeqHo-oJreMeHTHa{ Mo4enb rrpoqecca
runra$oBalHvrfl, AopoxKI,I KarIeHI4fl BHyrpeHHero KonbIIa TI9AIIII4IIHI,IKa Ha xecrKl4x
oropax, co3AaHHafl B rporpaMMHoM KoMrIJreKce ANSYS. AeropoM paccMorpeHbr
Borlpocbl BJII4f,HHfl, pe)KI4MoB H ycnoBl4it o6pa6orxu, H B qacrHocrr,r paclonoxeHr4s
orop, na ae0opMarlulo KoJrbrla rorrur4nHnKa B [poqecce unr4$onanu s. klccneAoBa-
HvIfl) npOBeAeHHbIe aBTopOM, rIOKa3Allkr, rITO BO3HIIKaIOUI4e IIpH TUn14SOBAHUU Cr{JrO-
BbIe Harpy3Kra $opnrHpylor B tloBepxHocrHoM cJroe 6eroeofi Aopo)KKr4 oKBuBaJreHT-
HbIe Harp{xeHufl, H BbI3bIBaIor ynpyrr4e 4eSopMarlr4r4 He)KecrKrdx Koneq. Ha ocuoBe
aHaJIH3a rlonyr{eHHblx pe3yJlbraroB aBTopou 6rrlo cAeJraHo npeAnoJroxeHr4e, r{To K
SaxropaM, rIoA Aeficrel4eM Koropblx Sopvu4pyercr orKnoHeHqe or Kpyrnocrr4, Mo)K-
Ho orHecrl4 ynpyrHe 4e$opna arJuu KoJrbrla B [poqecce urnuso BaHvrfl..

B rperuefi rJraBe npercraBJleHa MeroAIIKa u p*yJrbrarbr HccneAoBaH][,fl na-
paMerpoB MI'IKpofeoMerpHH n ae$eKToB [oBepxHocrr4 Aopo)KeK KarreH4fl BHyrpeH-
HHX Koneq IOAIITI4IIHHKOB npl4 IOMOIIIT4 OrrTr4KO-gneKTpOHHOrO KOMrrJreKCa nocJre
o6pa6orKl'I runu$oBaHueM. OuenKa MplKporeoM erpuv noBepxHocrr4 AopoxeK Karre-
Hkrfl noKa3aJla, rITo sau6olee unSopMarI,IBHbIM napaMerpoM 1^nfl orIeHKH IrrepoxoBa-
rocrH rloBepxHocrl,I f,Brqercq aMnnlaTyAa aBToKoppenflUuossofi SyHrcquu. AeropoM
AI4CCepTarJHvr rlpeAnoxeHbl 3aBVreUMOCTr4, CBs3brBaroulze lapaMerpbr rxepoxoBaro-
crl4 Ra, Rmax, Rz c aMnJIHrYAofi aBroKoppenflUuounofi Synxqau. flpone4eHHoe
AI4CCepraHToM HCCJIeAOBaHLIe MHKpOfeOMeTpur4 ltopoxeK KarreHr4f, KoJreII rroArur4n-
HHKOB rIo3BoiILIJIo TaKXe BrL[BI4TI 4e$eKTbI o6pa6oTKI4 I4 ycTaHoBr4Tb [pr4rrr4Hbr r4X
flof,BJreHvrfl.. AHarHs [onyqeHHbrx pe3yJrbraroB rroKa3arr, rrro 4e$ercru na o6pa6o-
rasuofi noBepxHocrl4 o6pa:ylorct B pe3ynbrare HeKarrecrBeHHofi o.rgcrKr4 naacr.f,Hofi
CO)K.

B rrerBeprofi ruraBe rIpeAcraBJIeHbI MeroAr4Ka vr pe3ynbrarbr gKcrrepgMeH-
TaJIbHbIX I4ccneAoeaHlafi IlpoqeccoB ulnn$oBaHns, AopoxeK KarreH1ar Koneq rroA-
ITII4TIHIIKOB B ycJIoBVflx trpuMeHenvrfl, AByx cocraBon COX - MacJrsuofi z eoAHofi.
Anropotrl 6rtlu nonyqeHbl pe3ynbrarbl, [o3Bonflrorrlue rarcKe orreHr4Tb BrruflH4e qr4-
crorbl CO}t Ha KaqecrBo rloBepxHocrl,I AopoxeK KarreHr4f, Koneu rroAtutrrrHr4KoB.
3r<cnepLIMeHTaJrbHbrMH accneAoBaHusMr4 ycraHoBJreHo, rrro rrpr{MeHeHne soAHofi
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COX{ cra6utu3r4pyer orKJroHeHr4e or KpyrJrocrr4 v ruepoxoBarocrb noBepxHocrll.

flpu groM Bbrcora BoJrHucrocrr4 [paKTHr{ecKH He r{3MeHprJracb, d orKJIoHeHkIe rtpo-

$ulr ttorrepeqHoro ceqeHufl AopoxKr,r yMeHbIxHJIocb a 2,1 ir,txu Ao 1,3 uru, T.e. B

I,6 pa3a. CpanneHue pe3yJrbraroB orKJroH eHvrs, Sopvru, noJIyqeHHbIX Ha ocHoBe
qHcJreHHofo vr HaTypHoro 3Kcrrepr4MeHroB, [oKa3aJIo I{x yAoBneTBopI4TeJIbHyrO

cxoAuMocrb. Kpovre roro, r4ccneA oBanvrflMr{ ycraHoBJreHo, rrro nocJle runuQo Banvrfl

Koneq c noAnofi COX KoJrr4rrecrBo Aerarefi c 4eSemauu Ha AopoxKe KarIeHI4t

yMeHbrxr4nocb Ao 1...1,5 o 
, a KoJrr4qecrBo 6para uo 4e$eKraM AopoxKII Karlenufl,

npn r,rcrroJrb3oBaHupr MacJrssofi CO)K cocraBl4no rIpHMepHo 5 %.

B nsrofi rJraBe paspa6oraHa MoAenb orrrraMr43aq;ar pexI4MoB runu$oBaHufl

AopoxeK KarreHr4s KoJrerI npu6opusrx rroArur4rrHlrKoB Ha )KecrKrIX onopax c [pI,IMe-

HeHHeM MacJr{H oitt u eoAHofi COX{. B cosAauuofi Ar{ccepraHTKofi vroAeJII,I onrHMpI-

saquu pexr4MoB rrrJrr4QonaHur B KaqecrBe rleneBofi QyurIJHu npl4Hsra MaKcHMaJIb-

Hafl [por43BoAl4TeJrbHocrb rrpouecca, a B KaqecrBe rexHI4tIecKHX orpaHI4.IeHI,Ifi: aM-

nnHTyAa aBToKoppenrquosHofi QyHxuHn noBepxHocrl,I Aopo)KKH KarleHut, Aorly-

crnMoe orKJroHeHr4e or KpyrJrocrr4 AopoxKr4 KaqeHvrs, vr reMleparypa unn$oBanLrfl,.

Pac.{erbr noKa3 arrvr, rrro rrpr4MeHeHr4e soAHofi CO)K no3BoJlser yBeJIpIrII4Tb rlpopl3Bo-

Ar4TenbHocrb rrpouecca unn$onaHu s s 2 pa3a B Ar4arra3oHe LlccJleAyerraofi uepoxoBa-

TOCTH nOBepXHOCTr4.

B urecrofi r"uaBe rrpuBeAeHbr pe3ynbrarbr o[brrHo-[poMbrruneHHofi npoBepKla

v BHeApeHvrfl, paspa6oraHHbrx rexHoJrorufi B rrpour3BoAcrBo. I4cro.rHrrKaMH oKoHo-

Mu.recxofi sQ$exrHBHocrH HcnoJrb3oBaHr4s B rrpoMbrruJreHHocrlr pe3ynbraroB AI4c-

ceprarluouuofi pa6orrr flBJr{rorcfl: yBeJrr4rreHr4e nepr4oAa crofixocrr4 ruJruQoeanbHblx

KpyfoB, /M€ubrxeHr4e r{3Hoca npaBf,rrlr4x HHcTpyMeHToB, [oBbrrueHr4e npor43BOAI4-

TeJrbHocrr4 rrpoqecca, cHr,rxeHrae 6para rrpu o6pa6orKe KoJrerI rroArxr4[HI4KoB.

B gaKrlorreHur{ nepeqprcireHbr ocHoBHbre HayrrHble H rlpaKTr4rrecKr4e pe3ynbra-

ru pa6orbr.

OcHoeHbre HayqHbre pe3yJrbrarbr

Hapr6olee cyuecrBeHHbre HayrrHbre pe3yJrbrarbr, rroJryrreHHble B AI4ccepraIIV-

osuofi pa6ore, 3aKJrroqalorctr :

l. B paspa6orKe KoHeqHo-oJreMeursofi MoAenH H roryqeHvrvt pe3ynbraroB
rrr4creHHoro oKcnepr4MeHTa [poqeccon ge$opMarluu u o6pa3oBaHuf, orKJroHeHH.rI or

KpyfnocTr4 AopoxeK KarreHr4fl Koneq [oArur4rlHlrKoB npv IxnuQoBaHuLI Ha xecTKI4x

oropax.

2. B co3AaHr4r4 MeToAHKH olpeAeJreHr{s uepoxoBarocrr,r rroBepxHocrrl v re-

Semon Ha pa6oqefi noBepxHocrr4 BHyrpeHHr4x KoJreu noArxr4rHI4KoB Ha ocHoBe pa3-

pa6oraHHbrx orrrr4Ko-gneKTpoHHofo KoMrrJreKca H KBa3Honrr4MaJIbHbIX Koppen flrJ.Lr-

oHHbIX aJrfopr4TMoB.

3. B nonyqeHr4u perpeccnoHHbrx 3aBucvlaocrefi, cBq3blBaroqlzx napaMerpbl

HepoxoBarocru noBepxHocru Ra, Rz, Rmax AopoxKH KaqeHnfl, BHyTpeHHHX Koneq

npra6 opHbrx noArulrnHr4 KoB c aMnJr ury p'oit aBro Koppentquouuofi Synrcqrau.
4. B [onyqeHHbrx pe3ynbrarax gKclepl4MeHT€urbHoro uccneA oBaHlafl, BJrHflHufl
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KarlecrBo [oBepxHocrn rtpu runra$oBaHkrvr Ha )KecrKr4x onopax KoJreU uplr6opHbrx
I]ONIIIHIIHI4KOB.

5. B co3AaHI4I4 MaTeMaru.Iecrofi MoAeJrr4 AJrfl otrpeAe lreHufl. onrr4MaJrbHbrx
ycJIoBHfi peraHufl, Ha onepaqvrfrx upoSunbHoro Bpe3Hofo rxJrr,r$oeanutr KoJrbqeBbrx
3afoToBoK.

focronepHocrb roryqeHHbrx pe3yJrbraroB, o6ocHoBaHHocrb HayqHbrx
rroJro?Keunfi r{ BbrBoAoB [oATBepxAaercf, :

- KOppeKTHOCTbTO [OCTaBneHHbrx 3aAarr;
- o6ocHoBaHHocrbto rIpHHsrbIX AonyqeHrafi B paspa6oraHHbrx MareMarkrrre-

cKHX MOAenflX;

- [pHMeHeHI,reM H3BeCTHbIX rIpICjreHHbIX MeTOAOB;
- HCIOJIb3OBaHI4eM B IIpOUeCCe r4CCneAOBaHHf, [OBepeHHOrO MerpoJrofHrrecKo-

ro o6opyAoBaH vrfl, v ceprraQ I4qr4po BaHHoro rporp aMMHoro o 6 ecne qeH:afl,;
- cxoAI4MOCTbIO pe3ynbraroB Teoperr4r{ecKux u SKclepr4MeHT€urbHbrx Hccne-

Aonasufi.

[ucceprarJvrfl, Hanr4caHa rIoHqrHbIM, TexHpIr{ecKH rpaMorHblM g3bIKoM, JrofI4rI-
Ho [ocrpoeHa, a ee crpyKTypa 14 coAepxaHue coorBercrByror rrocraBJreHHofi Uelu u
3aAarIaM I4ccneAoeaHzfi. Anrope$epar rIoJIHocrbIo orpa)Kaer coAepx aHvre Ar4ccep-
TArJr4U,

[f pa rcru qecKafl 3Harr rrMocrb
flpaxrnqecKa.fl 3HarrlaMocrb pe3ynbraroB, [oryrreHHbrx cor4cKareJreM, 3aKJrIo-

TIACTCf,:

1. B pa:pa6orKe 14 BHeApeHuH na OOO <3asoA npH6opHbrx noArxr4rHraKoB))
TexHoJIorI4qecKI,IX peKoMeu[a\uit Ha oleparlr4r.r rulraSoBaHvrfl, Ha )KecrKr4x onopax
AopoxeK KarIeHI,I.f, Koneq rIoAIukInHI,IKoB [pr4 HcrroJrb3oBaHr4H eoAHofi v uaclssofi
CO)K;

2. B co3AaHIaI4 vr BHeApeHVr4 Ha yKa3aHHoM paHee npeArrpvrflTvrkr orrrr4Ko-
3neKTpoHHofo KoMrIJIeKca Infl, vrcareAoBaHr{r rxepoxoBarocrr4 u 4eSeKToB rroBepx-
HOCTI4 AOpOXeK KaqeHklfl, u MeTOAI4KVI AIrs, KOHTpO nfl. AaHHbrx [apaMeTpoM y Koneq
IIo.{IxI4IIHI4KOB.

3. B I4c[oJIb3oBaHI4I4 roryr{eHHblx AI4 ccepraurrofi pe3yirbraroB B yue6uou
npoUecce rIpH rIpoBeA IHHH na6oparopHblx pa6or H BbIrIonHeHr4r4 Mafur crepcKr{x ;1He-
ceprauufi no HarpaBJIeHHIo 15.04.05 - KoHcrpyKropcKo-rexHoJroruqecKoe o6ecue-
qeHH e Marrrr4 Ho cTpo r4TeJr bH brx npoH3 BOACTB.

VcrasoBJIeHo, qro npI4MeHeHpIe soAFrofi COX BMecro ir4acrquofi noBbrrxaer
rIpoI43BoAI4TenbHocTb urnuSoBaHnfl B I,7 - 2,0 pasa vr rrpr4BoAHT K yMeHbrrreHgro Ha
3,5Yo 6paxa, cBf,3aHHoro c 4e$exraMH na pa6o.refi roBepxHocrg BHyrpeHHr4x Koneq
noAruunHuKoB. foloeofi SKoHoMI4rIecKI4x sQ$err or r4crroJrb3oBaHr,rr Ha OOO
(31lil) noryqeHHblx AllccepraHrKofi pesyJrbraroB cocraBrrn 216180 py6. Ha oAr4H
CTAHOK.

o



PerconaeHAalluu tto ucnoJlb3oBaHlrlo pe3yJrbraroB

r{ BbrBoAoB AHCCepraul{u

llonyueHHbre BbrBoAbr r4 peKoMeHAarII4I,I Moryr 6uru ucnoJlb3oBaHbl rtpu I43ro-

ToBJreHVvr Eeranefi [oAruunHHKoB, B r{acrHocrl4 Ha [poI43BoAcrBeHHbIX MolqHocrf,x

Kypcrofi noAur4rrHuKosofi KoMnaHrau (KIIK), 3AO <Toiucrrafi noAIuI4rHI,Io (POJI-

TOM), IlIa6onoBcKoM noAruurrHr,rKoBoM 3aBoae (flI3-Z) rI Apyrux npeAnpnnrkrflx.

3anaeqaHnfl ro Al{cceprauuoHuofi pa6ore

1. llpeaJro)KeHHafl MeroAHKa r4ccneAoBaHI4s [apaMerpoB MI,IKpofeoMerpHH

o6pa6orausofi rroBepxHocrr4 Hocr4T oueHor{Hblx xapaKrep H rpe6yer AanbHefiruero

coBepueHcTBoBaHHfl..

2. Anrop pa6orbr He urccJreAoB€ur raKr4e napaMerpbl KarlecrBa rloBepxHocrHoro

cJror KaK MuKporBepAocrb, ocraror{Hbre HaIIpflx eHnfl. v crpyKTypno-SasoBoe

cocToflHr4e, KoTopbre Bo MHofoM o[peAeJIsIoT HaAeXHOCTb U AOnfOBeqHOCTb

H3l\errufl.

3. B MareMaruqeclcofr MoAenr4 [rrfl orrpeAeJleHut onrHMaJIbHbIX yclonufi

runuSoBaHvrfl, AopoxeK KaqeHr,Is Koneq noArur4rIHI4KoB orcyrcrByror orpaHl,Iqeuvrfl,,

CBfl 3 AHHbIE C TEXH I4IIECKI,IMI4 BO3MO)KHOCT'MI4 CTAHKA.

O6utaq xapaKTep[cr[Ka Auccepralluouttoft pa6orrt PoAuoHosofi O.B.

l. .{racceprauur coorBercrByer rryHKTy 9 lloroxerurr o [pI4cyxAeHI{I,I fle-
HLrx cre[eHefi, yrnepxgeunoro llocranoBJreHr,reM llpanuremcrna Pocclrficroi @e-

Aepaqr.rlr or 24 ceurt6ps2013 r. Ns 842.

2, Teua, rleJrb, 3aAaqr,r r4 coAepxaHlre Alrccepralllrounofi pa6orbl coorBer-

crByror gassreHHofi nayvnoft ctreqrranbuocru 05.02,07 - Texnonorus lt o6opyAona-

Hrre Mexaulrqecxoft u Quelrxo-rexnrz.recrofi o6pa6orrn.

3. Pa6ora BbrrroJrHeHa Ha xopoureM Hafruo-TeoperlIqecroM ypoBHe, MeroAhI

r4 cpeAcrBa reoperfiqecKfix ri gKcuepr4MenTallbHbrx raccneAosaHfifi coBpeMeHHbI I,I

BloJrHe up[eMJIeMbI AJI' pe[IeHLt nocTaBIIeHHbIX 3aAaq.

4, HoeHe HayqHrre rr uplrKJraAubre pe3yJrbrar6r, [ofiytreHnrle 4raccep'ranrroft u

npeAcraBJrerrHue r pa6ote - AocroBepHbr r{ BnoJrHe AocraroqHbl Ans o6ocuosaHl.tt

C.IIEJIAHHbIX BbIBOTOB.

5. ,{,lrcceprauus vMeer npaKTI,IqecKyIo IrenHocrb, t.x. pa:pa6otaHuble aBTo-

poM MareMarr4qecKrae MoAenI{, MeroALIKIz, aJrropr4TMbl I,I [porpaMMnoe o6ecneqenr,Ie

Iroryr 6rrrr r{crrotrr3oBaubr B [por,r3BoAcrBe flpu r,r3roroBJIeHI,Iu I,I KouTpone rorlHo-

cTr,r, urepoxoBaTocTr,r 14 Apyfr4x rrapaMeTpoB, xapaKTepll3ylollll4x KaqecTBo Koneq

npu6opurx uoArrrrnur.rKon. IepcuerurBbr r{crroJrb3oBauruI pe3ynbraroB Al{ccepra-

Ilr,rouHbrx nccreAosaHllft B MaI[I,IHocrpoeHI4Lr Aocraroquo Iu[poKI,I.

6. ,{rzccepraur4ouu€ur pa6ora B AocraroqHofi c:reuenn anpo6uporana, uto

noATBepxAaercr qerbrpHaArlarrro uy6ruraqtlrMr,r B HayqHo-TexHLIqecKI]rx vsl'anrrrx

r,r Marepri€rnax roHrpepenqlrfi. Ipr,r srov rplr crarb[ orry6nuronanbl B [BAaHI4rx n3

nepeqHt BAK. Peynrta'rrt pa6ora BHeApeHbI B upoI,I3BoAcrBo.
.n . 7. AaropeQepat s noruofi Mepe orpaxaer co4epxaul,Ie 4uccepraqltonnofi

oa6o, rr.

I



3arc.nrcqeHue

fucceprawrfl, PoAuonosofi O.B. npeAcraBJlfler co6ofi 3aKoHrIeHHyro HayqHo-

nnanu$r4KauuoHHyro pa6ory, HMerouyrc 3Har{eHI4e [Irfl rloBbllrleH.vrfl'

rrpog3BoAr4TenbHocrr4 v ror{Hocrr4 rrpu H3roroBJIeHHI,I Koneu npz6opHblx

rroArxqrrHr4KoB 3a crler paspa6orKr,I tuoAerefi, MeroAI,IK vr anfopl4TMoB An{

olpeAeJreHr4f, orrrrlMaJrbHbrx pexI4MoB vr yclonufi onepaIII4I,I runu$oBaHkrfl.

Co4epN anvre aBrope$epara B rroJrHofi uepe coorBercrByer reKcry [vacepraulll4.

C yrleroM paHee I43JroxeHHoro crII,ITaeM, qro rIpeAcraBJIeHHag

Ar4cceprarluoH Hafl, pa6ora PoAuouoeofi O.B. yAoenerBopser BceM rpe6onaHvrflM

flolox eH4fl, o rpucylK AeHuv yqeHbrx crenenefi, trpeAb{BJI{eMbIM K KaHAI4AarcKlIM

Aqcceprarlr4rM ) a ee aBTop, PoAraouoBa Omra BlaAuvtl4poBHa, 3acJlyxl4Baer

npr4cyx ryeHvrfl yueuofi creneHr4 Kau4vrp.ara rexHurrlecKl4x HayK rlo cneIII4aJIbHocrI4

05.02.07 Texsolorr4f, vt o6opyaoBaHr4e MexaHu.{ecxofi v $usraxo-rexHl4r{ecxofi

o6pa6orKI.I.

Orsrre Ha [vaceprarlr4oHHyro pa6ory 14 aBrope$epar o6cyx4eH 14 yrBep]KAeH

Ha pacur4peHHoM 3ace1raH:zra r<a$eapbr rexHororufi rpoI,I3BoAcrBa ABl4rarelefi J\b2

or. 09. l0 ,2017 r.

I4.o. 3aBeAyroulero ra$e4pofi rex-

H oJIo f I,Ifi npo r,r3BoAcrBa ABI4 f arelefi

O|AOY BO <Cavrapct<wir Haul4o-

H aJI b H b tit uc c le.[o B arens c ru fi

yHr4Bep cl4Ter I4MeH 14 aKaAeMVTKA

C.fI. KoponeBa)), A.r.H.
Ten. (846)267 -45-79

E-mail : berill_samara@bk.ru XafivroBI4rr

Al e rc anAp VIcaat<oBHtI3aulurun Auccepraul4l4 rlo cneq.

0s .02.09

llpoSeccop xaSegpbl rexHolorufi

rrpor43 BoAcrBa ABI4 rarel efi
(D|AOY BO <Cauapcrcui,t HaIIHo-

HaJrbHbtfi ucclenoBarelrcxufi
yHr4BepcI4TeT I4MeHpI aKaAeMI4Ka

C.n. KoponeBa)), npo$eccop, A.r.H.
Ten. (846)267 -45-73 Cxyparon

fvurprafi IIeoHHAoBI4r{E-mail : skuratov. sdl 5 6 @y andex.ru

3aulurun Aucceprarrvvr ro cneq.

05 .07.05

floAuHcu Xafiuo BvrLra A.VI.

CryparoBa A.II. 3aBepnlo:

yueHrrfi ceKperapb yHHBep

,/

KysruurreB
B e He.uuxr CrenaHoBl4rr

t^z-

A.r.H., npoSeccop
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