
or3brB o or4ur,rAJrbHoro OIIIIOHEHTA
Ha Ar4 ccepralluoHHyro pa6ory Canuqroro .fHa Bla,uulrauposu'ra

<<IlsyueHrre oco6ennocrefi crpyKTypbr rrycrorHoro rpocrpaHcrBa KoJrJreKTopoB

MeroAoM peHTreHoBcrcofi ToMorpaQnn KepHa)), npeAcraBJleHHofi K 3aIrII4Te Ha

coracKaHze freHofi creneHz KaHALrAara rexHlarrecKl{x HayK rlo cleIII{aJIbHocrLl

1 .6. 1 1 . feon orvrfl, rrorrcKt4, pa3BeAKa u oKcrrny ara\ufl. neSrrrrblx Ir ra3oBbIX

Mecropox4eHufi.

ArcryaJr b lrocrb reMarn Krr A llccepra rlrroH nofi pa6orrr.
flerpoQv3vr-recKlre uccireAoBanus, KepHa l4rpalor perualoqyto ponb B rloHlltvral;.uvr

csoftcrs [opoA-KoJrJreKTopon ne(pru vI ra3a, r{ B groM KoHTeKcre, vc[oJlr3oBalrue

rroBbrx MeroAoB crlur nurcr rpafine aKTyaJIbHbrM. B vactuoctlt, MeroA penTrenoscroft

rorr.rorpaQun qpe4ocrurBJuler yul{Kanbnylo Bo3Moxuocrb lrccJleAoBarb BIryrpeHHIoIo

crpyKTypy [opoA Ha MLIKpoypoBHe. 3ror MeroA He roJIEKo tlo3BoJlter

Blr3yaJru3rrpoBaTb nopoBoe [pocTpaHcTBo, Ho rl 4peAocTaBnteT KoJrI{lIecTBeHHBIe

AaHHbIe O EOpT.TCTOCTI{, TpeUpIHaX I,I KaBepHaX, qTO B€I)KHO ,qnt oqelrKr{ eMKocTIl

KOJIJIEKTODOB.

flpunreHeHr{e MeroAa KoMnbrorepHofi ToMorpa$uu ro3BoJlter 6olee Aer€IJIbHo

n3frarE csoftcrea [opo.q-KoJUIeKTopoB pa3ublx rI,ItIoB, qro, B cBolo oqepe4r,

cnoco6ctryet rroBbrrrreHlrK, e([(feruranocrn npu arr6ope o[T]rMaJIBHrrx crpaterurfi

4o6uuz neQrz v ra3a.

B ycJroBr{flx nocrof,HHoro v3MeHeHvrA TexHoJlorl{rrecKoro rlporpecca v nol{cKa

e$([exnrnnux MeroAoB, uorrre nerpo([]rslrlecKlre uo.e(o,qDl, TaKIie KaK perrrreHoBcKtul

rouorpa$ur, npno6perarot oco6yro aKTyaJrbHocrr. 3tu ueto,4rr Ire roJrEKo [oBEII[aror

ToqHocrb r.rcclegonauuft, no lr [o3BoJUIIor pacIrMpI4TB npeAcrutBJleH]re o

feonoruqecKr4x oco6eHHocrrx MecropoxAeHl{fi neQrv vI ra3a.

flprauenenne raKI,D( TexuoJrorrlrrrHbrx MeroAoB AJrfi lrccneAoBauufi repua, n rou
qlrcJre, aKTyaJrbHo Lt Ant Mecropo)I(Aeazil llepucKoro Kparl, [ocKonbKy AoJI{

KoJrJreKTopoB oo cJro)r(HbrM crpoeHlleM n Bonro-Ypa.nrcrofi ne([rcraeoxocnoft

[poBnnr[{}r HeyKJroHHo pacrer. 3ro tpe6yet upr{MeneH[t 6olee coaep[elrHrlx
MeTOAOB, IO3BOJUITqUX He TOJIb(O OnpeAeJItTb KOJI]IqeCTBerrHbre XapaKTep]ICTIIKE Ha

KepHoBoM MaTeplraJre, Ho BLI3yEUIlI3rIpOBarb MUKpOCTpyICrypy TTCTOTHOrO

npocrparrcrBa. Crour orMerrrrb, qro nar,r6olruruft unrepec r{peAcraBJuler TIpLIMeHeHIIe

Aannofi TexHoJror[u qpr4 TecrI,IpoBaII[ I TexHororr.rfi nosbllueunfi xe(pteor4avu

rrJracroB ra rrHTeHcr.ror4Karlltr4 4o6rtuu Ha KepHe.

Crenenr o6ocHoBaHHocrn HayrrHbIx

peKoMeHAarIr fi , cQopruyJrlrpoBa H HbIx B AHcceprallrr.
,{rccepmqux 4peAcraBJrrer co6oft garonqeHuoe lrccJreAoBaHne, cepresnrrft

AH€UII'I3, C ICIOJIE3OBAII}IEM COBPEMEIIIIE,D( METOAOB, OCHOB€IIIIIrD( TTA TOUUTTOTEPTTOfi

IroJrolrceHHn, BbIBoAoB

peuTreHoBcKofi rorraorpaQuu. I,IccueAoean[e BKrrroq€uo s ce6s arraJrLr3 6onee 300



o6pa3rloB Kepua, npeAcrurBJurroulr,D( co6ofi KaK Kap6orarHbre, TaK [r repp]Ireulrrle
rropoAbr.

MeroA KoM[rrorepuoi peutrenoncxoi rorr,rorpa(pzrE 6un [pIiMeIreH c

rrcrroJrB3oBaHreM BrrcoKorovnoro o6opygoBauufi (Nikon Metrology XTH 225), a
o6pa6oma Aarrrrlrx qpoBoAlrJracb c r{crroJrr3oBarrlreM rrporpaMMHoro r(oMIrJIeKca Avizo.'

irro floAqepKr,rnaer nrrcorurZ rexHoJrorrlrecxNi yponenr EccJIeA ir;anwfi. AJrs cogAaHlat

qu(ppoaux uo4ereft Kepua r{cloJrBoBaJI}IcB cKp}I[TbI Ha t3Erre [polpaMMl,IpoB{tHut

Python, qro cBuAererbcrByer o rulrpoKoM cfleKrpe rrpnMelrelrublx MeroAororuqecKlrx

rroAXoAoB.

Anrop oM B brAB LrHyrbr cn eAylo IrIv e n o JI ox(e rtvrfl:

1. B pa6ore ycraHoBJreHo, rrro t4ccJreAoBaHlr.f,, BbITIoJIHeHHbIe MeroAoM

peurreHoBcKofi rouorpa(pxr{, rro3BoJurror orIeH[Tb HeoAHopo4nocrb eMKocrrloro

rrpocTpErrrcTBa c rreroM rrycror pa3Jrr4qHbD( T[tIoB.

2, B AlrcceprarlLru parpa6otana MeroAuKa Bv3yaJruoarlvrr4 flopoBoro

[pocrpaucrBa uo4eneft KepHa, co3AaHH6D( MeroAoM KoM[blorepuofi pentrenoncroft
TOMOfp a$UU l^nfl IOpOA-KOJTJTeKTOpOB C MeX3epHOBbrM Tr,rnOM IOpUCTOCTLI.

3. Aaropona o6ocnosaua neo6xo4urvrocrb rrpnMeuerrr{r Mero4a pentrenoncrofi
touorpa(pnu Nrs vsy-v'euvs. uguenexrft crpyr(rypBr rrycrorHoro fipocrpaHcrBa [pI{
eosgeftcrrnn Ha KepH pa3nr{.rnbrx rexHororuft.

,{auuue 3arrluqaeMbre [oJro]KenLrfl, pa6oru He roJIbKo ycraHaBJIIaBaIor, tITo

peHTreHoBcKarr ronaorpa([ur flpeAocraBJrfier Bo3Moxl{octr er}r[ertllnnoft oqemu
Heo.qHopoAHocTlr eMKocTHoro [pocrpaHcTBa c yqeToM rrycToT pa3JlrltlHbrx T]I[oB, Iro LI

flpeAnar&oT HoBbre [oAxoAbr, TaKr,re KaK MeroALrKa Btr3yurv3a\ fi flopoBono

lpocrprurcrBa rrao4eneft Kepua AJrfi [opoA-KoiurercropoB c Mex3epHoBbIM T]ItIoM

flopr{cTocT}r,

Ocnosnrre BbrBoAbr Lr pe3yJrrTarbr rrccJIeAoBaHI,It [oAqepKI,IBEuor, qro MeroA

peuTrerroBcKoft rorvrorpa$un r:pe6yer nHAriBr{AyaJrbHolo [oAxoAa B 3aB]rc]rMocrlr or
nrlTororaqecKoro rr{[a KoJUreKTopa. Kap6onatnrre [opoAbr, Harrp]rMep, oKa3brB€trorct

6onee eS$erruBHo rrccJreAoBaHHbrMlr c ucrroJrbsoBarr[eM AarrHoro MeroAa, qro

no3BoJrrer BbrrBLlTE flopbr, KaBepHrr ]r rperqrrubr cpeAnero ]I Kpyrlnoro pa3Mepa. Kpoue
Toro, MeroA penTrerroBcroft rorr,rorpar[ura qpoAeMorrcrprrpoB€ur cBoro qeHHocrb, KaK

AorroJrur{TeJrbrrrft uerog, qp}r orIeHKe e$Qertlrnxocrr.r rexHororni, HarrpaBJIeHHhD( Ha

rrnteucv Quraqrro 4o6rr.ru, B pElMKrN ra6oparopurrx gKcueplr eHToB Ha KepHoBoM

MaTepu€ue. C yqeroM Bbrrrreu3JrolKeHHoro ocHoBHbre rroJrox{elnufl, pa6oru v ee

BbrBoAbr sBrsrorc.fi Haf{Ho o6ocnosaHxrrMr{, [oATBepxAdnnrrun gHarr]rreJrbHbrM

KOJIIIITIeCTBOM 9KC[epI{MeHTOB.

Hayvuan rroBrr3rra Arrcceprarl[orrHoro [ccJreAoBaHnq.

B pauxax Aricceprarlr{r{ 6rrna cos4ana 6tga peHTferroBcKrlrx uo4eneft repna,
cnequQuuua,r Nrs, uecropox4enni flepucroro Kpar. Aaropona paspa6omnu



MeroALrKlr oqerrKr{ [ycTorHoro [pocTpuulcTBa B KepHe KapooHarlrblx r{ Tepp}ITeHHBD(

nopoA c uc[oJr63oBa lreM peHTreHoBcKofi ToMorpaQnn. 3rn MeroAlrrlt qpeAcrauullor

co6oi [epcrIeKTLIBHrIft noAxoA K aHaJII{3y xapaKTepl{crllK [oprlcrocr]I u

TpequIIoBaTOCTlI B IlopoAax, IITO Ao cllrx IIop He I4MeJIo IuIlpOKOro pac[po0TpaHeH]It.

3naquuocrr rloJlyrleglrbrx p$yJlbraroB AJrfl Hayrrr rl rrpaKTlrKrl.

Hayrnufi nrlaA pazpa6oraHHbrx croco6os oIIeHKI4 xapaKTepI{crLIK nycrorHoro

lpocrpaHcrBa KepHa, ocHoBalrubrx Ha peHTreHoBcKoft tonaorpaQnn, tBJlterct

Aocraroquo BecoMbIM. Meto4 KoMrlBlorepHofi torr,rorpa{zr4 qpeAocraBJrfier HoBbIe

I,IHCTP)iMEIITbI AJI{ AHAN}BA IIOPLI CTOCT1I LI TPEUU{HOBATOCT}I B KAPOOHATHETX IIT

TeppureHuErx flopoAax. flpuuexenne qpeAirot(eHHbD( [oAxoAoB cyulecrBelrHo

Aofionrurer o6u1ee nonnlraurr{e xapaKTepr{crriK flycrorHoro upocrpaHcrBa u Brwlrrilrs,

rexnonornfi nos4eftcrnnx Ha rropoAbr,

Brnag aaropa 3aKrroqaercr B rrplrMeHeHlru parpa6orannrrx MeroAI{K AJII oIIeHKI.I

eos4eficrnur pa3Jr[rqHbrx rexnonorzfi Ha Kepue B rleJrrx IoBBIIIIeHLII e([(lernrrnoctu
ueQreor4aur rrJracroB. 3ra .Iactr qpe,qcraBJrfier co6oft sua.rzMrrfi sKraA s o6racrB

TecrrrpoBanur texno ornfi rroBhrrueurrfi ne{teot4a.rr IUIacroB n I.rntenczQmaquu

4o6rt.rz Ha Kepne, qpLIMeHrr riIrHoBaIIIIoHHbIe MeroAbI artalrur3a, ocIroBaHHbIe Ha

peHrfeHoBcKofi rouorpasuu.
OrleHrca coAeplmaHrrfl Aucceprarlrru, cre[eHrr ee 3aBepueHHocrrr u KarrecrBa

oQoprvureHrrfl.

Co4epxaHue Ar4ccepra\uv Ha AonxtrtoM ypoBHe crpyKTypllpoBaHo

rrocneAoBaTeJrbHo rr3JIo)KeHo Bo BBeAeHVV\ LreTblpex HIaBax u 3aKJIroqeHI4I4.

Bo sse AeHuvr aKrleHTr,rpyercs aKTyrubHocrb rpo6JIeMbI, Sop*ynupylorcfl IIeJII4,

SaAA\Lr,3aqmllaeMble lroJrorKeHr{t, a TaKxe [oAqepKLIBaeTct HoB[3Ha lI npaKT?rlIecKaJI

3HAqI{MOCTb LICCJIE,IIOBAHI{'.

B rrepBofi rJraBe paccMorpeH rplrHrlun pa6oru KT, orILIcaHbI I{cropl{qecKl,Ie

acrreKTbl ero [pr{MeHeHI{t B feoJlorl{u, BKJIK)qaiI ueQurryo reoJloruKt.

Ilpoaxa:rrEenpoBarra yunBepcarlbu€ul cllcreMa roruorpa(pnn Nikon Metrology XTII225,
lpeAocTaBJurrcul€rr Bo3Mot(HocTb I{ccJIeAoBaHI,It oopa3lloB pa3JrruHblx pa3MepoB B

MaKpo- r4 Mr.rKpooorycHbrx pelKzMax.

fnasa nKnoqaer B ce6s tarcKe o6eop ocnonHED( coBpeMeIrHbD( cI,IcreM

roruorpatpuu v qprrnql4flou o6pa6orrur rpexMepubrx nso6paxennft, rloJrylleHHrrx

MeroAoM KT. OrAenrnoe BHLrMaHlre yAeJreno aHEIJIIT3y apte(laxror u cnoco6arvr nx
ycrpaHeHufl, Ha nepBlrrrHoM sTarle o6pa6orKl{ peHTfeHoBcKr{x r43o6pa)KeHl{fi .

orIeHKr4 [epBr4rlHofi Ilopllcrocrkt Bllo4po6no paccMorpeHa npo6reua

Tepp[reuHrrx u xap6onarnrrx [opoA€lx. Brrre4enu orpanl,rqeullt MeroAa, cBt3aHHbIe c

pa:peurarorqefi cnoco6nocrrro, l,t rloAqepKryra ero e([([ertnrHocrb B oqeHKe KaBepIr B

rap6onarnux [opoAax. flpe4ctaeneuo corocraBJleH]Ie 3IrarIeHLIft rostp<puquentor

IIOPI4CTOCTI4, IION)TqEHHbIX TA3OBOJIIOMETPI{qECKI4M MCTOAOM I{ METOAOM KT.



fnasHrrN,r BbrBoAoM zccJreAoBarlut u uepeofi HIaBe sBrtercx neo6xo4zuoctr

lpr4MeHeHlIrI pEl3JrruHbrx rIoAxoAoB B oqeHKe eMKocrHoro flpoclpaHcrBa pa3JII{rIHbIx

JrlrroJrorrcrecKrax o6parqon xepna.

Bropar DraBa flocBtrqeHa oIIeHKe crpyrTypbl eMKocrlroro [pocrpElllcrBa

rap6onarnrm [opoA qepe: peHrI'eHoBcKyIo rouorpa($ruo KepHa. Brr4enenrr

pa3JrrlrrrHbre ypoBHIr AeraJrlBarlnu MaKpoypoBeHr (uornropasnrepnufi repn),

Mt4KpoypoBeHr (ctangaprnuft repn) I{ HaHo)ipoBerr (o6pasqu uenee 30 ulrr), xotoprre

r{cloJrL3oBzurlrcb NI[. [ocJIeAOBaTeJIbHOrO Lr3yI{eHn rIopI{cTocTLI I'I CTpyKTypbI

rrycrornofo fipocrparrcrBa . Tunuzaqun o6pasrlor KepHa rlo eMKocrlroMy rlpocrpEurcrBy

rro3 BOJI vrlla Bbrf, Bt4Tb cBfl 3b He oTera3 oHo cHo cTt4 c TI4rIoM IIOpI4CTOCTI4.

Cpannenne fioprrcrocrr4 na o6pasqax pa3noro pa3Mepa rIoATBepALlJro BhIcoKyIo

KoppeJurrl[ro pe3ynbraroB. Taxxe orMeqeuo, rITo pelrrfeHoBcKtlll tonrorpa(pur

e(f(perrranna AJII BEIAeJreHLrt fi anufir3a rpeIqI.IH n o6paaqax puBrI/FIHbIx pa:rMepoB, qro

BalKHo Anr rropoA co cnoxnoft ctpymypofi rrycroruoro [pocrplulcrBa.
Tperrr DraBa [peAcrErBJI{er co6oft orrr,rcaHv e MeroAoB r4 p*ynrTaroB

r4ccJreAoBaHnt floprlcTocTll lI cTpyKTypbl Tepp]IreHnblx [opoA c I{cloJIB3oBaH[eM

peHrreHoBcKoft rorvrorpa$ull. Anrop [poBoArrr aITEUILI3 ei[(peruBnocru MeroAa,qnt

p€BJrr{trHbrx rr4[oB [opoA, oco6enno BErAeJrrr rtpobreMbl BLTAeJTeHLITI fiop B rJr]rHIlcrED(

[opoAux. ,{eranrao o[r{cbrBaercr qpoqecc roMorpa(bl4qecKl/D( I,IccJreAonanuit, BKIIIoqat

6uxapr.rsaqluo r{ [poBeAeHI{e oneparll4l{ TpeIID(oJI,q}IHra AJII olrpeAeJlelrLtfi crpyKTyprr

rropoAEr B TpexMepHoM uso6paxerutu. Orueqaetcx, rITo pa3Mep [op, o[peAeJrennrrft c

[oMorrlEro peuTreuoBcKofi rorraorpaQuv, v;acro Hplxe, qeM rloplrcrocrb, oIIeHeHH{lrI

ApyrI.IMI{ MeTOAaMI{.

B Aannofi fJIaBe rlpeAJraraerct aropLITM AluI nu6opa rpaHl,Iqnofo 3uaqeul,rfl npfi

rrpoBeAenlrlr orcerrKrr (rpeuxon4znra) n obcyxgaer pe3yJlbrarbl BbIq[clI,ITeJIbHoro

gKcrrep[MeHTa. Ytaepx4aerct, vro qpeAJIoxeHHEIt upoqeAypa nu6opa orceqKll

e(p$ertraaua AJIf, tonaorpa(fnpoaannr o6pa3rloB reppllreHlrbD( KoJIJIeKropoB Lr

rro3BoJrreT uccJreAoBaTb cTpyKTypy KafiruultpHbD( lI cBepxKarluJrJulpHbrx rIOp

AlraMerpoM 6onee 10-7 uxu.
B veraeptoft raBe Alcceprarlrur [peAcraBJIeIrbI np]IMepbl rIpnMeHeIrI{rI

KoMnbrcTepuofi penrrenorcroft rcnrorpa$fiv rrprr recrr,IpoBtllllrlr Ha Kepne pBJIrIIIbrx

rexuolorufi, HaflpaBneuubrx Ha rroBbrrrreH]re He{TeorAarILI rIJIacroB n znrencnSr,rraqr,rra

4o6rrvn. fraaa oxsarrrBaer ABe ocHoBHrIe rpyrluBl r.rccne4onanni: [epBarl cBt3aHa c

aH€rlr,r3oM o6pasqor c)rxoro, [pool(crparupoBauHoro or yruIeBoAopoAoB, KepHa, BTopalI

- c nccJreAoBaulrruu o6parqoB Kepua, Ilacbrlqelrnoro patsrlrqHrlMl4 $ruorgarvrn. MeroA

ycnerrrHo rrplrMeH flIrcfl, rlpu na6oparopHoM MOAenLIpoBaHLIkl MEXAHI4qECKLIX

eos4efcranft, u.rApoptl:lprlBe IUIacra, kr Lrzyqsnvv e(f([ertnnnoctr on[MepoB upl4

cHLIxeHr{r{ o6no4nennocrrr rrJlacroB, Torvrorpa$ur rzlKxe [crloJlb3oBaJlacb AJrt aHtUIIlI3a

S nro u4o H ac bIIrIe HH o crl{ I{ o rrp eA en eH vs, cMaqIdB aeM o crI,I .



Artop qpeAcraBlIJI qerr<ylo MeroAonorufio nccJIeAoBaHLlt' AeMoHcrp4pyt

pa3JrlrqHbre acIIeKTbI IIpuMeHeHut KOMIIbrcTepHofi pentrenoacroft torraorpaSun pn

pacrleTa KaqecTBeHHbIX KOJILIqECTBEHHbIX xapaKTepucTI{K KepHa.

cQoprvrynrpoaaHrrbre aBTopoM B ArrccepTaqnonsoft pa6o're 3aIqLIIqaeMbIe IIOJIO)KeIILI',

HayrHo o6ocnosafiEr lI [oATBepxAeHbI SKCIIep]IMeInEUIEHO, qTo LI OnpeAeJueT

lpaKTmecKylo 3Haqr{MOCTb BbIIToJIHeHHOTO UCCneAOBaHI{t'

crpyrrypa ArrccepTarlr{r,r JroMrrHa, v KaDI(Aat flIaBa B3azMOCBt3aIIa c o6rqefi

rlenbro I4CCneA oBailvrfl. Anrop

Mero.[oJlofllro u o60cuoBblBaer

3acnyxl{Baer [oJIOXI4TenbHofi

noMqecKaf, [ocneAoBareJlbHocrb

rIeTKo OoptynupyeT [po6neMbl' onucblBaeT

pe3ynbrarbl. OSopnrJIeHLIe ALIccepTaWkI raKx{e

orIeHKLI, trpeAcTaBJIeHI4e un$oprr,ra\v14 .f,cHoe' a

apryMeHTOB yKperIJIfl er KarrecTBo pa6orrr

B qenoM, Ar{cceprarlvroHHafl, pa6ora Caenqrcofo .fl.lna BlaAuvtl4poBllqa flBIrflercfl'

arryzurrnoft II saBeprrreHHofi nayruo-rnaln([traqnounoft pa6otoft' KOTOpEUI BHOCLIT

BKrraA B o6nacrs u3yrreHr4r nopoA neQteraeoBElx MecTopox4enr,Ift c IIcIIOJIb3OBaIIIIeM

peHrrcHoBcKofi rouorpaQuu.

3a*reqaHrrfl.

IIIL IIonHofi xapaKT epucrr4Kr.{ pa6orbr MoxHo npuBecrl{ cneAyloql4e 3aMeqaHr4fli

ynorpe6rxercfi B I{cKaxeHHoM Bn,qe' a nMeHHo ((craHAaprlrblfi o6paseq>'

2.Bpa6oreHe[peAcTaBneIIbIp$yJIbTaTbIollpeAeJlerruri|nrrrrpaq}IoHHblx
xapaKT epvcrr4K Ha KepHe, a roJrbKo eMKocrHble, xorf, oAHoI{ v3 3al.aLr

(ea4aua Ns 4) f,BJuerc.f,: (orpeAeJreHrae MeroAoM peHTreHoBcKofi

Ko jIIaIIe cTBeHHbIX O [nbTp aquoHHo - eMKO CTHrIX XAP AKTEPI4CTLIK KEPHA)) .

1. B reKcre AuIccepTar\vvl repMHH (o6pa3ell craHAaprHofo pa3MepD)

r4ccneAoBaHl{t

roMolpa$uu

3. Tar 111e aBTopoM yrroMrdHaeTcfl Bo3MoXHocTb I4ccneAoBaHl{f, rIpoHI4IIaeMocrLr

rr.roAenei [opoBoro [pocTpaHcTBa c [oMoIIIbIO [porpaI,IM6I AViZO, UCnOnr:yeuoft gnr

aturr43a pe3yJlbraroB rcnaorpai[un B A]Icceprarlfir' O4naro n pa6ore Aannrrfi

r4HcrpyMeHT ne 6ru [c[oJlb3oBarr' ueMy crouno Aarb rlotclreu]re'

4.BALIccepTaIpIlIHeo,qHoKpaTHooTMeqaeTc{'lIToBblcoKopa3pelllaloultlfi
rorr,torpa(pur rro3BoJrreT Bbr,4eJUrTE [OpbI pa3MepoM B IIeCKOJIEKO MIIIgOMerpon. IIpu

9TOM OCHOBIT M rrAQTb, rrccJreAoBaHHbrx o6pasqon KepHa' oTIIOCLITCT K O6paruau

craHAapTHoro prcMepa (AUarvrerporvr 30 rr,rrtr u Attuuotrt 30 r"fira), npl{ KOTOpOM

pa3peilarcq€ur cnoco6nocrr MeTOAa HecKoJIbKO HIrXe. Bucoropalpeulaloq{lt

ronrorpa(pIEx rrpoBeAeua N6 pr1a o6pasAoa MLIJIJI]IMeT poBbrx pa3MepoB' Iro ltx

KoJrr,HecrBo cyulecrBerrno Hrrxe lr He [peAcraBJIeHo pa3Bepnyrux nolcneuuft' no

KaKoMy rrptrHrllrrry 6rrna crfopurtpoBalla nrr6opra o6par{oa AJI' IIpoBeAeIIut

BblrueyKa3aHlrblx r'rccne4onanzft. Buecte c reM, aBTopoM y[oMunaerct' qro

cyqecTByeT BO3MO)KHOoTE CbeMKLt O6pasqor cTallnapTHoro pa3Mepa c 6onee BbICOKIIM



pa3perrreulreM, I{c[oJlb3yt Jrlrrub He6oJlblrofi OpaxMelrr Blryrplr o6pasqa, Iro He

o6rscHsercr [orleMy AaHH€uI MeroAI{Ka 6rura [pLIMeHeHa Ha orpaxrueHuoM

KoJrr{qecrBe o6pa:qon.

flpu oToM, BbI eflepequcJleuHble 3aMeqaH]IJI, Ee cHLDKEuor o6uryto

flonoxr.rTeJrbnyro oIIeHKy paccMar:pnaaeuofi Allcceprall]IoHuoft pa6otrt'

3arc.nro'renne.

,{zccepraqrar <<I,Isyrenue oco6euHocreft crpyKTypbl [ycrorHoro fipocrpaHcrBa

KoJrJreKTopoB MeroAoM pelrrfeHoBcKoft tolr,rorpa(pnn KepHD), rlpeAcraBrleuHat Ha

coucKaHlre yr€uofi crerreHr1 KaHArrAara rexur{rlecKlrx HayK rlo cueqnanrnoctu 1.6,1l.

feororur, [oucKa, pa3BeAKa I{ gKclJryaraqux neStxnrrx lt ra3oBbrx r"rectopoxgenui,

coorBercrByer tpe6onannrM pa3AeJIa 2 <flopxlra qpficyxAeHl{f, yrdnrrx cteueneft n

[IHI4ITy) (pe4epanrnoro focyAapcrBeHHoro aBroHoMnoro o6paronarenrnoro

frpexAenlr;r Brrcr[ero o6pasoraxur <flepnrcr<2ft HarIlIoHaJIbHbIi uccneAosatenrcxzft

fiorrtTexHr,rqecxuit yuuyepcurer)), qpl,tHtroro Ha 3aceAannu Y'r€soro coBera fIHI4Ify,
nporoKorr Ns3 or 25 uor6pa 2021 r. r ytrepxg€uuoro peKropoM IIHI4ITy 09.12.2021

r., a e€ aatop, Cann{wtir fls Bla4zuuponru, 3acJryxfiBaer npzcyx4enlra yvEttofi

cTe[eHIr KarrAlrAara rexHrqecKux HayK rlo c[eqrraJlbuocTn 1.6.1 l. feolorr,rx, uo]IcKII,

pa3BeAKa r{ oKcnnyara\ufl neQr*rblx I4 ra3oBbIX Mecropox(AeHu%r.

OQuuuaJrbHblfr onnoHeHT,
ne4yrqufi LImKeHep YupaueHufl
rroAAep)KKLt 6ugueca ro la6oparopHblM
r4ccneAoBaHr4f,M (r.Kynryp) I{enrpa
r4ccneAosarrufi KepHa u [nacroBblx

$nror.r4on o:utruarra OOO (JIyKOiIn-
I,luxuurIpI{HD) <fleprvrlJJ'.trfuIue$rr>> B r. IOpren ArercaHAp
flepur, KaHAI4Aar rexHl{qecKl4x HayK

(25.00.12. feororul, roLIcKIr 14 pasBeAKa

ue$unblx I{ ra3oBbrx Mecropox(Ae uuir)

Cornacen Ira BKJIIoqeH[e rrepcoHaullublx AaHHbrx B AoKyMeIrrEr, cBt3aHHbIe c

pa6oroft AucceprarllroHlroro coBera I{ ux Aalrnefiuryro o6pa6o ry'

KourarrHble AaHHbIe:
flo.rroerrft a4pec opraHl{3allrrr - Mecra pa6orrt:
614015, r. Ilepvm, yn. flepnrcxat,3a
reJr: +73422336725
e-mail : pennn tptneft@pnn. lukoil. com

lloAuucr lOpreea AneKcaHApa BsqecJIaBoBI{q 3aBepflro:

Bg.recraBoBt4rl
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Прямоугольник


