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BeAyqefi opraHrr3aql[ Ha AncceprarlfioErryn pa6ory MnporuunveHKo AeHI,I-
ca AreKcaHApoB[qa Ha reMy: <<Parpa6orra MeroAoB aBToMarrr3rrpoBaHHoro
[poeKTupoBarr[fl nepenJreTeHn[ oAHocJtorHbrx TKaHefi c Brr3yaJlbHbrMrr o6b-
eMHbrMn e{Qerrarvrn>, npeAcTaBIeHnyro Ha corlcKaHrre yqeHofi cTerreHr{ KaH-
Anaara TexH[rtecKnx HayK no cnequaJrbHocTn 05.19.02 - Texno.tornq n [|ep-

Brrqnafl o6pa6orrca reKcrnJtb Hbrx MareprraJro B rr cbrpbfl .

Axtnyanonocmb meww.

,{ucceptargnonuan pa6ora HanpaBJrena Ha pmpa6orKy rroBlrx Mero.qoB [po-
eKTr4poBaHr,rr oAHocJIoiHbD( nepe[JreTeHir, rro3BoJurrou[.x o([oprran_rTB TKaHLT B

coorBercrBl4l,I c 6;rcrpo MeruIIoIr{HMIlIct MoAHo-crI4JreBLIMI{ TeHAeHIII4EMLI, qro

-sBJI.'IeTcr BecbMa aKTy€rnbHhrM. flpe4laraeurre MeToAbI OCHOBaHbT Ha IrrI{pOKoM

IictroJrb3oBau[r,r uH(bopMarluoHnbx rexHonorxfi, 3HaqureJrbHo ycKopfiotrlr4x co-
3Aauue pucyHKoB [epe[JrereHnft, [poeKTLrpoBauve v o6ttosreure accoprr.rMeuTa

oreqecrBeHubrx fiaHei, flpeAua3HaqeHubD( AJrr fiorurlBa oAe)KAhI, croJroBoro r4

rrocTetlbHoro 6e;ru, rurtepbepoB noMelqenui, canonoB TparlcnopTHBrx cpeAcTB,

noBblclrTb r4x KoHl$peHTocllocooHocTb, lITo TaKxe noAqepKr4BaeT aKTy€]JrbHOcTb

nu6pannoi TeMbr I{ccJre,qoBaHr4r.

Hayvuan Hoa u3ua duccepma4uu

flpegnoxenrr MeroABr rlu(bpoBoro fipoeKTr.rpoBaur{r KoM6r.rnr.rpoBaHnbrx rre-
pelrJreTeHllri, [o3BoJrrrotque Ha oAHocJroftHoi TKafifi rroJl)FrnTb ru:yanrnrrft sS-
(perr pa:nraunrD( o6beMnbrx reoMerpnrrecKrx Quryp.



B ryrccepraryronuofi pa6ore BrrepBbre rroJ5 reubr cJreAyroulr{e p$yJrbrarbr:
-ycoBepluencrBoBalrll MeroAbI npoeKT?IpoBaurrr 3r,figafoo6pasnrrx rene_

B6rX nepenJlereur.rft, nosaomou[e [oJr) rrrrr na oAnocnofinofi rxanu nz:yansnrrft
sQQer<r o6leunux [poAonrxrrx r4 fionepeqHrD( 3urcaroB;

- [OJIyrIeHbI 3aBvCt4MocTLl AJU{ pacqeTa yTJIa HaKnOHa nUHrElr nepurru ey6-
qon eursaroo6pa3r{Erx reueBrrx uepennerenlrft ;

- pa3paooTaH MeToA [poeKTr4poBaHr{ll paBHocTOpOHHtfX KJrefiaTbrx TeHeBLrx

uepennetenufi c Br{3y€}JTBHETM S$sertorra ognofi Nnu HecKoJrbKI,rx o6teunrrx no-
noc n raxgoft KJrerKe;

- paspa6orarru MeroAbI r4rfrepaKTr,rBHoro aBTot\,rarl43r,tpoBauHoro [poeKTH-
poBaHnq neperure:rennfi c r.ruutaqraefi B;r[yrsrbrx r{trr4 Borrryrlrx uo.ryc(fep u 4ua-
roHEL'IbHO CLIMMeTpI{tIHbX uonepxnocteft BToporo uoptAKa na 6ase ulalueqHLrx
nepennereurafi;

- noJI)AeHo aAeKBarHoe ypaBlreHve pelpeccrll{' ) IlrrBlBaroqee BJII,UIHITe Ira-
paMerpoB rrpoeKTrrpoBaH[r neperrJrereuuit ua creneH6 BblparKeHHocrr4 BI43y€Urb-

uoro e(plpexra o6reua.

3uar,uJuocmt nony.teHttbrx pesynbmamor dnn aayxu u npouseodcmea.

B panrrax,qocrr.rxeHr,tf nocrasrennofi rleJrn Auccepraquouuofi pa6ortr,
nanpaunennoft ua parpa6o:rry MareMarr.rqecKoro afluapara,4JUr pacqera fiapaMer-
poB flpoeKTripoBarrur nepen.nereur.ri HoBoro HalpaBJreHwr, [peAJrox(eH prA HoBbrx
MeroAoB fioJryqeH]Irl Uepenne:renraft, no3BoJlrlrotqvx Ea oAHOCJIOfinOft rxanu co-
3AaBarL r.tMllTarlr4lo pa3rr.trrHbD( o6reuxrrx reoMerpl{qecKm< snryp. onpe4enenrr
ycJroBat yrrpaBirer{rlrr y IoM HaKrroEa lturlJvlv Beplrrr{rl ncenAoo6teunrtx sy6qon
:rarsaroo6pasnbrx reHeBbx nepennereuraft , yc rreHr4e Br43yaJrbHoro e$$exra o6:n-
eMa reoMerpr{qecKl4 x Qr.rryp na rKaHr{, rrro rBJr{erc{ rIeHHbrM npr.r paspa60ffie uo-
BO|O aCcoprr4ueura : cauefi . Pe:ynr:rarrr reoperr{qecrurx r{ MeroAlrqecKltx uccJre-

4oaarurfi pecurr.r3oBanbr B co3AarrHoM [aKere [pr,rrrra,qrrbrx [polpaMM AJrr npoeK-
TnpoBaHr4lr HoBhrx rlceB,qoo6reunrm uepennerenrEfi. flpoeeAeHa [poMbrrxJreHH€ur
aupo6aqur npolp€tMMHoro KoM[JreKca, errpa6oraurr onbrrHbre o6pa3rlEr rxaueft
HOBBTX rrepeflnerennft. MetoArr rr flporp€lMMHrrft xoumerc npoeKTrrpoBaHr4r IIe-
pennerenzfi BHeApeHbr rarr(e B fre6H6rfi npoqecc I{BfITy.

Pa":pa6oranarre aBTopoM qr,rlfpo*re Mero1rr [poeKTr{poBaHr4r lepelJrere-
Hufi nogsoJl'r oneparlrBHo paclllliprrE r.r o6nosrffr accoprr4MeHT rraneft 6rrro-
Boro Ha3naqenrax, o$opuneHuhD( B crr.rJre o[-apra I4 STHIrqecKoM crl{Jre.

Ocuosurre [oJroxreHr,rr Ia pe3yJrlTarhr Ar4cceprarlr{oHnofi pa6oru AoKJraAbr-
BAJII4C6 I4 IOJD/TII,IJII,I NOJIO)KI{TEJI6I{/IO OIIEHKY HA HA)AIHO-TEXH}IIIECKI,IX rOrr$C-
peur[rrx pa3ruqHoro ypoBHrr. Mareprann Ar,rcceprarl]ru ony6nzronanrt n 23 rre-
qarubrx pa6orax, B qr4cJre Koroprrx 4crar:lu B xypHrur€x u: <<flepevnr perleH3ll-



pyeMbrx Ha)ArrrErx v34auzdt, B KoropErx ,qoJDKHEI 6urr orry6nr.rKoBaubr ocHoBHBIe

Hayr{Hhre p$yJrbrarrr 4uccepraqri Ha coEcKaH}Ie yrenoi crerreun KalrAr{Aara

uayr, yreuofi cre[eHLI AoKTopa nayn>, 8 crarefi r Ha]rrgbrx xypuaJrax ra c6opuz-
Kax Ha).rrHBrx TpyAoB, 5 narentos Ha l,I3o6peTerlvr, oArro cBuIereJIbcTBo o rocy-
gapcrnennofi perlrcrpaur{u flporpal\{Mbr rus 3BM, 5 resucoe AoKrraAoB B c6opHrz-

Kax MaTepI{aJIoB Ha) IHO-TexHLIqecKIrx roll$eperqzfi. AnrOpe$epaT oTBeIIaeT

rpe6onanzxu <<lloloxeurs o [oprAKe [pucyxAemu 1..reHlrx creneuei>.

C me nent ofiocuoeaauocmu u docmoeepHocmb octtonttblt nonoacenufi ,
ebr6odo6 a zawtroqeHurt, codeptcat4uxcn e duccepmaquu

Ocnonnrre Haf{HBre rroJroxeHrrr, BhrBoABr r{ peKoMeHAaIIllu, c$opnaynupo-
BaHnlre aBTopoM B Alrcceprarlnouuoft pa6ore, He [porltBoperrar cyrqecrByroulrlM
npe.qcraBJreHr,urM o [poeKTlrpoBau]rr4 nepennereur,rfi rraneft c nr,rsyantntruu o6l-
eMubrMrr eS$errarvra. Hayrnrre rroJroxennr noATBepxleubr KoppeKrHocrbro reo-
peTrrrrecKr.rx flpeArrocBrJroK [ocTaHoBKr,r 3a4aq 14 coBpeMeHHErMr{ MeTOA€rMr4 I,rX pe-
Iueur4r, r,lcrroJrb3oBaur{eM r.I3BecrHbD( nonoxenufi ibygAaruenranbHllx HayK, cxo-
AI4MOCTbTO [OJrr{eHHbrx TeOpeTI{rreCKI{x pe3ynbTaToB c AaHHbrMr,r 3KC[epr,rMeHTa r4

pe3yJrrTaraMr{ anpo6aqm o6pa:qon neperurerentft maneft c pa3JllrrrurrMrr [ceBAo
o6:seunrrulr e$$errarrlrE. Mero4onorrvecKyro ocHoBy rrpoBe,qeHHhrx reoperaqe-
CKI,IX r{ 3KCIrepLIMeHTa[bHbIX IICCJIeAOBaHUT{ COCTaBr,rJrr4 KaK KtlaccuqecKr.re, "taK vl

HoBbIe Ha) rHbre [peAcraBJrenrtf, o npoeKnlpoBarrru o4noclofinux rr<aneft c yve-
rorrr rpe6onaur,rft rexnolorr,nr r.rx 14 3roroBJreHr.rr. flpu paapa6orre nonrrx cuoco6og
[poeKTI{poBaHu{ [eperrJrerenr.rft ucuonlgoBturr,rcE pa3AeJrbr nr.rnefinofi anre6prr u
au€urr{Tl4rrecrofi reouerpuu. Cosgaurae MeroAurrecKoro o6ecneqeafir [poeKTupo-
Banlrrr rrepenJrerenuft r.r KoMnbrorepuofi rusyanasaqrlr,r MaKeroB Br/tpryaJrrHbrx rKa-
neft nnnorureuo B cpeAe rrporpaMM[porarnx MATLAB@. Ilpra o6pa6orre erc-
rreprlMeuTaJrrubrx ,4annbrx [pnMeHtlrucb fipa3uaHubre MeToALr ltareuarr.rqecxofi
cTaTucTuKu.

.{ocronepnocrb reoperr+recKlrrx rr [paKTr{lrecKrrx nonoxeuuft pa3pa6oraH-
rrbrx MeroAoB [poeKTupoBaHurr rroBbD( neperurerennfi c e$(ferrorr,r o6re ,nrrrx sr,rr-

3aroB, rureroK, AllaroHaJrrHo cr.rMMerpr{rrrlbrx fioBepxnocref ntoporo [opr.{Ka 14

norycQep noATBepxAeHa rroJrHrrM coorBercrB[ervr nsrpa6orannrm onrr:rnrx o6-
pa3qoB TKaHeft rlx Brlpry€lJrbHbrM MaKeraM.

florryvennrre aBTopoM pe3yJrbrarbr pacmlrprar cyrqecrByrotqlre npeAcraB-
JIeHr4{ O MeTOAaX [pOeKTnpOBaHurr rreperrJreTenr,rfi o4nocnofinrrx rrcarreft c Br.r3y-

zrJrBHBrMr{ o6reunrrur s66exrarrlr.



3anertanun no pa6ome.

flo pa6ore [Merorcr cneAyrouryre 3aMeqanr{r:

poft rnane yroJr HaKrroua JruHrrlr Beprrrr{n sy6qoa snr:aroo6pa-sHbrx reHeBbrx rrepe-

nnetenr.rft Ha creneHb BbrpaxerrHocrr.r Bn3yzurbnoro s(f$exra o6teua.

1. B nrrnonnennov o6rope Jrureparyprrbrx r.rcrorrHrdKoB orcyrcrByror cchrJr-

xu ua sapy6exnrrfi onrrt npoerTlrpoBaur.tr [eperrJrerenufi c nr.rsyanrnrru o6reu-

2.142 texcra Arrccepral{I{r{ He rcro, BJILrrer JIr,I paccMarpr.rBaerr4trfi so Bro-

nrrrra s(flfercroru.

3. He nonsrHo, [o3BoJlrror Jrri npeAJroxexHEre MeroAbI npoeKTr4poBaHr,Ilr

sursaroo6pasnbrx reHeB6D( nepeunerenrnft MeHrITb.yroJr HaKnoHa guaronalefi
Bl{yrprr pafi[opra neperrJrereHnr Arrrr orgeJrbnbrx ay6qon.

4. B pa6ore cJreAoBaJro 6rr nponecrr auara3 r,rsruenerLrfi ypa6o:rxr.r nureft
ocHoBLr r{ yrKa [p]r (popuupoaauu]r panflopra rKaH]r c [ceBAo o6teunrru e$$er-

5. B pa6ore xeJrareJrbrro 6rno cpannurb rrapaMerpBr crpyKTypbr r-l csoficrsa
rxaneft qpeAnaraeMrD( nepennerenrft c o6rr.rHBrMu rK:ulrMrr.

6. B nynrre 4.4 npu [o]rcKe orrrr{Mrurbrrbrx rrapaMerpoB lpoeKTapoBaulrt
nepennererrafi M8 cos4anLra e$Serra norrycQep orcyrcrByer o6ocnosaHrle nra-
Ha sKcrlepr4MeuTa, BxoAuhrx Sarropon, nx guaqenuft B rIeHTpe oKc[epr,rMeHTa I,I

r4HTepB€IJIOB BapBr{pOBaHr{rI.

7. B pa6ore Her Aitrrnbrx rrpoBeAeur4r rccle4oaauuft oco6euHocreft TexHo-

Jrof[qecKrrx pexr{MoB arrpa6omn tranefi [peAJraraeMbrx nepernerenrafi.
llpune4ennrre 3aMeqaur.It He tBJrlrorct cyqecrBennbrMrl u He cHr.rrKaror

HafrHofi r,r [paKTr4trecKoi 3Haqr4Mocru lr,rcceprarlnonnofi pa6ou.

3awuoqenue.

'{r,rccepraqlrx 
MupouHuvemo AeHrlca A-nercarqponv[ta Ha rervry: <Paspa-

6orxa uero,qoB aBToMaru3r,rpoBaHnoro 4poeKT[poBaunr rreperurereraft oAHo-
cnofinrrx rxaneft c BI43yaJrbHLrMlr o6beMH6rMr,r s(f$exraun> 

^Brrsercfl 
3aKoHqeH-

nofi uayruo-xnalr.r$uraquorruofi pa6oroft, nrruorrrrennofi anropou caMocror-
TeJrLHo Ha BrrcoKoM HafrHoM ypoBHe, TaK KaK n nefi npe4noxeHbr r.I peaJrrcoBaHhr

MeroALr q[(ppoBoro flpoe(T]rpoBarmr uoBrrx ueperrJrerenufio BHeApeHr4e Koropbrx
BHocr{T BKJIaA B pa3Brirrre aBToMarn3}rpoBaHrrbx npor{3BoAcrB tercunnrnofr npo-
MhrrruleHrrocrr.r crparlbl. flpegctamennue n pa6ore uccJleAoBaurrul AocroBepubr,
BBrBoA6r rr peKoMenAarrur.r o6ocnoeaHbr. B .ryrcceptaqr.ronnofi pa6ore orcyrcrByer
3ar.rMcrBoBaHlrbri Marepnar 6es ccHrror Ha aBTopa r4 r.I lrcrorlHl,rl( salrMcrBoBaHrir,
a TaKx{e He I{MeeTcr pe3yJrETaToB Ha) rHErx paooT, BbmoJrHeHHbIx B COaBTOpCTBe,

6eg ccuror Ha coaBTopoB. .{r,rccepraqnor{Hrur pa6ora orBeqaer rpe6oBauvrM n.fl.



9, ll,13 u 14 <<fIoroxeHLIrI o rprcyxgeunn ) renbD( creueuefi>>, ymepx,u€mroro

rocr€lrroBrreHr{eu flpaaurenrcrsa PO or 24.09.2013 Ne842 (pel. or 02.08.2016), a

ee aBTop Mr.rpormrrauenro .{. A. 3acrryxllrBaer nprrcyxAeHr4r yrenoft cre[enrl
KaHAr,rAaTa TexHLrqecKrD< HayK no cuerlr4aJl6Hocrr.r 05.19.02 -<<Texnonorua ra nep-

BI{rrHau{ o6pa6oma reKcrlTJIbHED( Marepu€uloB It cblpbr>.

3axrnoqeuue cocrurBJreno no peyrbraraaa o6cyxrernx Ha 3aceAaHrrru coBe-

ra Tercrnnrnoro l{Hcrlrryra @|EOV BO <<Poccxricruft rocygapcraennrrft 1-nz-
Bepcrrrer mr. A.H. Kocurrna (Texnororrlra. ftazaftw. Llcryccrno)>, nporoKoJr

Ns 4 or <08> woss2020 rcta.

Orsus cocrasr.rr:
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