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<<I'Iuuraql4oHHoe MoAenHpoBaHHe qraSponrrx ABofiHr4KoB )KeHcKr4x rrJrarbeB
cKnaArlarofi $oprram), ilpeAcraBneHHyro Ha cor4cKaHue yqeHofi creuenz

KaHAr4AaTa TeXHr4qeCKr4X HayK
no cnellH€urbHocru - <<2.6.16. Texnoron4-s [porr3Bo.{crBa rr3Aenr,rfi TeKcrutrcuoiru

nerKofi rrpoMbrr[neHHocrn)

A rcmy ano H o cmb mem H u o 6 u4 an xap aKmep ucm aKs d uc c ep maquo ru ruo [t
pa6omot

Cyrqecreyrcque MeroAbr orIeHKr4 ApanupyeMocrr4 KaK ocHoBHoro $axropa,
Bnl4troqero Ha Sopnroo6pa3oBaHl4e )KeHcKofi oAexArr, a raK)Ke Apyrr4x Sz:rarco-
MexaHl4qecKlrx cBoHcTB MaTepr{anoB, rroKa3aTeJrrr Koropbrx ucilonb3yroTcfl rrpr4

cldMynl4poBaHvrv noBeAeHHf, TKaHr{ B CAIIP oAenrAbr, o6ecne.ruBaror

AocraroqHylo aAeKBarHocrb quSponrrx 4nofiHrzroe (IIA), oAHaKo .rrBJrflrorct

TpyAoeMKprMr4, rpeoyrcr cnerlr4€urbHoro r43MeprrreJrbHoro o6opy4ona[krfl. r{, rrro
caMoe Ba)KHoe, He I4HTerpr4poBaHbr B cKBo3Hbre qra$ponue trpoqecchr

rIpoeKTHpoBaHHfl oAexAbr co cJrox{HbrMr4 cKJraArrarbrMr4 Sopuavrrz. Kpol,re rofo,
I,I3MepeHHe C IOMOIIbIO .4aHHbrX MeTOAOB OrIeHKr4 npOBO.4HTCfl HA TTJTOCKI4X

npo6ax, Sopnra Koropblx oqeHb A€LneKa or 4eSopMr,rpyeMbrx yqacrKon crla4uarofi

Sopvru oAe)KAbr, uro rpe6yer pa3paSorrra HoBbrx MeroAoB or{eHKr4 c yrreroM

upu6maxeHufl, yclouufi npoBeAeHraf, oKcnepr4MeHTa K peaJrbHbrM ycnoBr4-rrM

s K c rrnyar ar\r4pr ttrc ge tuil
PassHrLIe rexHoJrorrlfi rzcryccrBeHHoro rrHTeJrJreKra (WI) orKpbrBaer HoBbre

BO3MOI{HOCTH HCrrOJrb3OBanlVrfl HX rroTeHqr4arra B KaqecTBe r43Mepr{TeJlbHbrx

LIHcrpyMeHToB, cuoco6uux "c.rzrblBarb" MexaHurrecKl{e ceoficrna rranefi
HenocpeAcrBeHHo I43 r{x Bu3yanbHbrx o6pa:on. OAuano orcyrcrBue



cTaHAaprr43kr po BaHHbrx

6asH Anfl orIeHKr{

TaKofo "c.{zrblBaHnfl." H Merponorraqecxofi

I{[ usAerufi rercrumuofi Lr rerrofi
Baer pa3Burue sroro HarrpaBnenns. IlosroMy

npoToKonoB

TOqHOCT14

rrpoMhrrxneHHocrr{ ([{TIII) cAep)Krl

pa":pa6orKa MeroAoB H nporoKoJroB AJrfl 6rrcrporo rr roqHoro noryrreHrax IVI
I,lTJIn 14 vrx ucloJlb3oBaHr4fl B r{Murarlr{oHHoM MoAenr4poBaHkrr4 (IAvI) qBJtrerc-s

AKTY€LIIb H O I4 H AYTI H O -TE XHHII C C K O I4 3 ANA\EV.

llpe4roxeHHbre B pa6ore MeroA Anf, orJeHKr4 lpaflrapyeMocrr4 maHefr,

KoHIIerIIdI4f co3AaHLItr IIA rxauefi nprl r4crroJrb3oBaHuvr uefipoHuofi cerr4 B

KarlecrBe I4HcrpyMe ur a I4NI, p erp e c clro HHas M oAeJrb, c Br3brBarcular vr op SoJroraro
cKnaA.IaToI4 rroBepxHocrr{ }KeHcKofo rrJraTb.rr u ApalupyeMocTb TKaHLT c

Kos$$uqIaeHToM cKnaAqarocru, 3aKJraAbrBaeMoM Ha gTarre KoHcrpyKTr{BHoro

MoAenl4poBauprfl.reprexefi o6ecne.rl4Balor Bo3Mo)KHocrb peanv3arfvrv cKBo3Horo

rrpoqecca ilony.reHur IIA )KeHcKHX rrJrarbeB co crra4uarofi noBepxHocrbK),

roropufi Molrer 6rrrr rroJrHocrbro pe€Lnr43oBaH B qra$ponona [pocrpaHcrBe c

rIpIlMeHeHHeM KoMnbrorepHbrx [polpaMM H BKJrroqarorqufi r4crroJrb3oBaHue nonofi

Koll4qecrnenHofi vr Bn3yanruofi 6asrr AaHHbrx, v3MepeHrre rroKa3arerefi Srasrar<o-

MexaHI4r{ecKux cBor4cTB TKaHeI{ r4HcTpyMeHT€ilIbHbIMH 14 HeVHCTpyMeHTa[bHbIMr4

MeroAaMr4, cKJra.qlrarocrr4 rroBepxHocru, reHeparllrrc aAeKBarHbrx qzSponux

4nofiuurcon manefi v rrJrarbeB vr rrporHo3Ho-KoppeKr{riroHHoe MoAenupoBaHr{e

qepTe)Ker4.

,,{ocrurnyrure B ALrccepraquousofi paoore pe3ynbrarbr rro3BoJrflror

foBopHTb o ee cooTBeTcTBr4H cneAyrorr{HM nyHKTaM IlacnopTa Hayr{Hor4

cfielll4€ulbHocrrl: n.7 (I{raSponoe [porHo3rrpoBaHue, MareMaruqecKue Mero.qbr,

un@oprvraulloHHbre rexHoJrofr4r4 MoAeJrlrpoBanr4fl TexHoJIofI4rrecKr,IX rrpoqeccoB

uepnuuuofi o6paSomu cbrpbfl, opraHu3arlar4 npor43BoAcrBa vr H3roroBJreHufl

BoJIoKoH, uurei1 Marepr4€uroB kr uz4etuit lerrofi flpoMbrrxnennocrz); u. 8

(Texnonorkrr4 HMr4TaIIHoHHoro Mo,qenupoBaHu.f, qraSponrrx AsofiHHKoB BoJroKoH,

uureit, Marepl4€uloB, r43AeJrufi rerrofi nponarurrJreHHocrn H rreJroBerrecKr4x S".yp);
n. 26 (Mero4rr cucreMHoro aHalrv3a csoficrs Soprrau 14 Marepr4€rrroB B

rrpoeKrr4pyeMbrx I4TJIII).

Hayvruun qeHHocmo duccepmuquu cocrouT

HMHTaTII4OHHO|O MoAenr4poBaHprfl,

IroBepxHocTH IIJIaTbeB, B TOM qI4CJre:

B pa3paoorKe MeroAoJrofr{r{

4nofinuron crra4.rarofi

.qpalr4pyeMocrr4 rranefi,

qnQponrrx

- B pa3pa0orKe MeToAa Anfl ordeHKH

MoAenllpyroqero ycnoBr4s B3arlMo.4eitcrsvs, oAelrAbr c aHTporronaop$no uoAo6nofi

KOHCTpyT(THBHbTX

2

rroBepxHocTbro IIO3BOJIflIOIIIe|O yrIHTbIBaTb BJrr4rHI{e



rlapaMerpoB r{epre}Kefi nletreBofi oAexAbr (ronQuryparluro cpe3oB, ra6apurnrte

pa":rtepu) c yqeroM ero peanr43arJvru e ycrpoficrne;

- s o6ocHoBaHur4 KoHrlerruur,r co3AaHru UA rrasefi [pr4 HcnoJrb3oBaHr4u

HefipoHHofi ceru B KaqecrBe r4HcrpyMeHra IrIM, ocuonanuofi na QopuaJrn3arlr4u

BXOAHbIX AaHHhrX U sOpvranu3ar\Lrr| npouecca r43MepeHr4{ rpe6yeMbrx

rloKa3arenefi Su:zKo-MexaHr4rrecKr4x cnoficrn Marepkrana B peanbHbrx ycnoBr4flx)

nctloJlb3oBaHvrpt peSepeucuux SororpaSufi TKaHrl B rrJrocKoM Lr crnaAqaroM

cocTorHH.f,x;

- B [onyueHl4l4 perpeccr4onuofi MoAeJrv, cnxsrrnarorqefi naop$onoruro

cKnaAqaTol4 rloBepxHocTr4 )r(eHcKofo frJraTb{ kr Aparrr4pyeMocTb TKaHr4 c

roe$$rEquIeHToM cKraArrarocrr4, 3aKnaAbrBaeMoM Ha orarre KoHcrpyKTr4BHoro

MoAenr{po Baluufl veprexeft .

flpuxmuqecKafl qeHHocmo duccepmar4uu 3aKJrroqaercr B co3AaHrzu

IdHcrpyMeHTapvrfl Anfl ilonyrreHufl qraSponsx 4nofiuuxoe rr<auefi v )KeHcKr4x

TIJIATbEB. AOCTyTTHOfO npeAnpH{Tr4flM JrefKoH rrpoMbrrxneHHocrr4, 6es

npuo6p ereHrrs Aop o ro crofl qero o 6opy4on anr4fl .

3HaquJwocmo nonyqeHHbtx asmopoJvt duccepmaquu pqynbmamor dnn

pa36umun weefrruo il ompacilu.

[ocrurHyrrre B ALrccepraquouuofi pa6ore

p€l3Br4Tr4ro [apaMeTpr4rrecKofo npoeKTHpoBaHHf H

pe3ynbrarbr cI]ocoocTByror

rr03BoJrrrcT cyrlecrBeHHo

coKparl4rb 3arparbr Ha rd3roroBJreHr4e Sra:rauecrux o6pa:uos ZTJIII n vH4ycrpHv

MOAbr.

3aMertaHu,fl no pa6ome:

t. B pa6ore Ha crp. 12 npu orpeAeneHrzra Su:rE.recKofi ocHoBbr AJrt

I4HTepnperar\Hr4 4eQoprr,rarlr4n TKaHr4 B KarrecrBe noKa3arenefi croficrn, HaprAy c

roruqnuofr u noBepxHocruofi rrJrorHocrbro, neper{r4cfleHbr uzru6, cABrlr,

pacrffKeHkre vr clKarue, Koropble, Hr4 Kor4M o6pa:orra, He Mofyr paccMarpnBarbcf, B

KarlecrBe noK€Barenefi ceoficrB TKaHu vr Aanne ee csoficrB. a rBJr{rorcr BkrnaMar

4e$opnaaq:an, npv Koropbrx npo-rrBnsrorcr pa3JrzqHbre MexaHrrr{ecKr4e csoficrsa

MarepI4€LJIa. C srofi TorrKr4 3peHu{ B KJraccuqecKoM Marepr4€rJroBeAeHr4rr

Aparll4pyeMocrb rBJrflercr o4nofi u3 xapaKTepucrr4K MexaHr4qecKrrx cnoficrn upu

4eSopnaallr{r4 H3rH6a.Wcxo4rr H3 sroro, He.f,cHo, rrro Bce-TaKr4 aBTop r4MeJr BBr4Ay

rIoA $uszvecrofi ocHosofi: KoHKperHbre froKa3arenu $usur<o-naexaHr4qecKr4x

cnoficre, olpeAeneHHble ceoficrsa Marepnarra r4rrv $u:zuecrue flBlrela:as,
?



o6ycroerl4Barculne rrpotrBneHze srzx cnoficrn? kI ro KaKoMy rrpraHrlr{[y

Apanl4pyeMocrb B o6osHaqeusofi r4ccJreAoBaremcrofi cr4creMe BbrAeJreHa B

or.qenbHyro rpynny uorca:arereft, ecJrlr oro raKxre xapaKTepkrcrvrKa

uzrw6are.nrHoft cnoco6uocru warepvtata? Cne4yer orMerr{Tb, rrro raKoe

HeKOppeKTHOe UCrrOJrb3OBaHr4e TepMr4HOB B OTHOrrreHrrr4 OrrpeAeneHr,r.fi

uora:arerefi cnoficrs MarepnaJra Bcrperraercfl u A€Lnee rro reKcry

Al4ccepraqr.rouuofr pa6ortr (crp. 13,39 r,r Ap.)

2. B KaqecrBe o6rerroe r4ccJreAoBalanfl n paSore nu6pauo 5 BprAoB

rranefi (ra6n. 2.1, crp. 56), rpz r43 Koropbrx r4Meror oAr4HaKosufi eororHucmrfi

cocraB (xnouor I00Yo), oAHa raKlxe c BhrcoKrrM coAep)KaHEeM xJrorrKa (xnonox

97o/o + [onl4yperau 3o/o), I{ roJrbKo oAHa orHocr4Tcf, K Apyrofi accoprunrenrHofi

rpyrre (nonrzscrep 97o/o+nonr4yperaH 3%). Anrop yrBepxAaer, qro raKafl

nu6opxa <<o6ecnequna pa^:noo6pa:ue BoJroKHrrcroro cocraBa), qro rBJrrerct

Aocraror{Ho HeKoppeKTHbrM yrBep}cAeHHeM, TaK KaK B nrr6opr<e B ocHoBHoM

lpncyrcrBylor rKaHr,r roJrbKo oAnofi accoprrrMeHrHofi rpyn[br. Kpovre rofo, B

AaHHyIo nu6opr<y BXoAf,T rKaHr4 ToJrbKo c Aocraror{Ho upocrofi crpyrrypofi
rrepennere:e^vrfl. (nororuxHoro, capxeBoro r4 arJracHoro nepe[nereurafi), rrro raKxe

Aenaer AocrarorrHo HeKoppeKTHbrM BbrBoA o roM, .rro o6reKTbr r4ccJreAoBaHrrt

pa:uoo6pa3Hbr rro Br4AaM [epenner euuit.
a
1 Wz reKcra .qr,rcceprarlraoHuofi pa6oru He flcHo, KaKoBa

rlpoeKTllpyeMa{ $opvra H34errprfl, peanr43yeMa-fl rrepe3 MoAeJrr4poBaHHe ucxo4nofi

Sopvrrr, npeAcraBreunofi Ha pvc. 2.3, ctp.60, n cn-r:u c qeM He {cHo, [or{eMy

nu6panu pasHble BeJrr4quHbr KoHLrr{ecKoro pa3Beryenvfi. Anr noJroxenvfi cKnaAoK

P1 - P10.

4. flpn nanup.arluv quSponrrx 4nofinur<on (ruana 4), ronyqaeMbrx rro

rlpeAnaraeuofi n pa6ore rexHoJrorrdu, p^nfl orIeHKr4 pacxox{AeHr4r pe3yJrbraroB

I4cnonb3yerct pflL aruil4crvrqecKr4x xapaKTepvcrr{K: APE (a6conrornax

rpolleHrHa{ ourra6xa), MAPE (cpe4uxx a6conrcrHaq rporleHrHa-fl ourz6ra),

orHocHTeJIbHa{ otura6ra, 3HaqeHl4fl Korophrx [paKTr4r{ecKr4 Ha Bcex orarlax

HccJleAoBaHvrfl AocraroqHo BbrcoKr4, AilKe n sau6oree [pueMJreMbrx rro MHeHr4ro

aBTopa cnyqatx. LIg rercra Ne pa6orbr He rcHo, KaKoBo rropofoBoe 3HarreHr4e 3Tr{x

xapaKTepl4cruK ilnfl Tofo, qro6u pe3yirbrar MomHo 6rrno 6u crrnTarb

npueMneMbrM.

5. FonuuuucrBo cxeM, Ar,ralpaMM r,r r.n. (puc.1.13, 4.I, 4.4, 4.8, 4.9,

4.I5, 4.17), orpax{arcrqux H I4nnrocrpupyroulr4x xoA H KJrroqeBhre pe3ynbrarbr

I4caJleAoBauuit, upeAcraBJreHbr e pa6oire Ha aHrJrr4ficrcona .f,3blKe, a ilo-f,cHeHrl-fl K



HI4M, npI{BeAeHHbre B TeKCTe paOOTbI, AOCTaTOqHO KparKr4, rrro AOCTaTOTTHO

3aTpyAHser BocrrpHflTue r4 orIeHKy AaHHhrx pe3yJrbraroB.

6. B pa6ore [pucyrcrByer AocrarorrHo MHoro aHfJrof,3brrrHbrx repMHHoB

kI rlapaMerpoB, npHMeHr{TeJrbHo K KoTopbrM cyilIecTByror pyccKof3brqHbre

aH,LIIOfI,I, HO OHI4 He T4CIIOJIb3yIOTCfl B TeKCTe AUCCepTaIII4I4, r{TO OqeHb CI4JIbHO

ocro)KH-ser He roJrbKo Bocnpr4rrr4e pe3yJrbraroB pa6orrr, Ho kr orIeHKy

KoppeKTHocrrz cAeJraHHbIX Ha HX ocHoBe BbrBoAoB. Bnz4y roro, rrro Alzccepralll4s

3aurl4rrraercfl Ha pyccKoM fl3brKe, cneAoBulno 5rr B TeKcre MaKcrrM€urbHo

HcIIoJIb3oBarb pyccKo{3brrrHyro repMl4Honorl4ro H cr4creMy rroKa3arerefr, B ToM

rII4cJr e cr arncrr4qecKrlx, npnHrrbrx e P occuu.

VrcasaHHrre 3aMerraHr4r He qBrrrorc{ [prrHrlzlr4aJrbHbrMpr u He cHrI]KaIor

o6ulero noJlo)KraTeJrbHoro Brer{arreHufl or Ar4ccepraqraoHHofi pa6oru. B qerovr,

rlpeAcraBJreHHa-rr Ha paccMorpeHr4e pa6ora r{sHr r{enrofi BbrnoJrHena c yqeroM

coBpeMeHHofo ypoBHfl pa3BkrTprfl TexHuqecKr,rx vr npofpaMMHbrx cpeAcTB Ha

AOCTaTOTTHO BbICOKOM ypOBHe, COAep)Kr4T COBOKyTTHOCTb HOBbTX pe3ynbTaToB 14

IIoIrolICeHzfi, nrr4wrraeMbrx aBTopoM 4nx uy6nu.rHofi 3arquTbr, r4Meer BHyrpeHHee

eApIHcrBo, cBuAerenbcrByer o JrHqHoM BKJraAe aBTopa B HayKy. Cre4yer

AotIoJrHHTeJIbHo orMerr4Tb, rrro pe3yJrbrarbr pa6orur anpo6rapoBaHbr rryreM

ny6nraraqufi s orrpurofi reqarr4. Bcero ony6nrarcoBaHo 7 ne.rarnrrx pa6or, ra:

llux 2 crarbr4 B xypH€rJre Kareroprara Kl r43 nepetrnr BAK, oAHa B Lrsp:anr4tr,

I{HAeKcr4pyeMoM B Me)KAyHapoAnofi HayKoMerpravecrofi 6aze WoS, v 4

uy6nurcaqr4r4 B Mare pr4anax ron S ep eHqrafi p a:nurrH o ro ypoBH{.

3autruueHue

BrruonneHHylo gsur r{esrofi Ar4cceprarlr4ro cne.{yer xapaKTepu3oBarb KaK

HayqHylo rceanz$nr<aqraoHHyro pa6ory, B Koropoir, ua ocHoBaHlrr{ [poBeAeHHbrx

aBTopoM r4ccneAoBaunit, r{3no)KeHa MeroAonofr4q cKBo3Hofo [poqecca noryrreHr4t

If[ xeHcKI{x IIJIarbeB co cKnaArrarofi nonepxHocrbro, r4Merorlaf, cyrqecrBeHHoe

3HarIeHI4e An{ sKOHOMr,rKrr CTpaHbr, rrOCKOJrbKy [O3BOntreT CHH3r4Tb MaTepr{€UrbHbre

3arparbl Ha npoeKTnpoBaHr4e uzgerruir., r4 TeM caMbrM cuoco6crByer pocry r4x

KoHKyp eHrocuo co6 Ho crr4.

Pe:yruramt pa6omr Moryr 6uru r4crroJrb3oBaHbr Ha runefinrrx

rlpeArlpl4xrvrflx, y guzaitu-cryAr{qx, r yue6uoM rrpoqecce By3oB npu no,qroroBKe

cneIIkI€LIIHcroB B o6racrn qz$ponoro ilpoeKTr4poBaHr4.rr o.4elK.qbr, a raKxce Ant
co3AaHHs HoBbIX rrao4yne fi aBToMarr4.r ec Kofi oqrE$poeKlr M arep r4€rrroB.



Ha ocHoBaHr{r{ Bbrrrrer43JroxeHHoro npeAcraBreHHas pa6ora sBJr-f,erct

3aKoHrIeHHbrM HayqHbIM HccneAoBaHHeM, coorBercrByrorqr4M rpe6onauuxtv' n, 9

<<flonoxeHnr o rrop{AKe rrpucyxAeHr4fl yr{eHbrx crerteuefi) BAK Poccuu, a ee

aBTop, r{sur r{surofi 3aciryxrlBaer npncyxAeHkrfl yueHofi crerreHlr KaHALrAara

TexHl4qecKr4x HayK rro ctteunanbHocru 2.6.16. <TexHororuq ilpor43BoAcrBa

uz genuit reKcruJrbnofi ra lerrofi [p oMbrrxneHHo crlr ) .

Orsrre o6cyx4eu 14 o4o6pen Ha 3ace4alrrvrv ra$e4prr AId3aI'.IHA U

uporor<or J\bTexHoJro r uit B rraruBo cro KcKo ro f ocyAap crBe HHoro yHr4Bepcr4 T er a )
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