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OT3bIB
o S uqvr anb Horo olrroHeHT a Ha Avrcaeprarlr{oHnyro p a5 ory

Koqnesa Krapznna Bra4zclaBoBrlrra

<<Mareuarr{qec Kafl MoAe Jrb rr JraBJre Hr4fl JryHHoro p e roJr HTa)),

rrpeAcraBJreHHyro Ha coprcKalevre yuenofi crerreHr4 KaHAr4Aara rexHr4qecKr{x HayK

[o cnequaJlbHocrl4 I.3.I4. - <Teuro$usrar<a r{ Teoperr{qecKa{ TerrJrorexHrlKa))

B 4HccepralllloHHofi pa6orc KoqHeea K. 8., rpeAcraBnennofi K 3arrlzre Ha

col{cKaHple yqeHoz cTerIeHI4 KaHALrAara TexHr'rqecKux HayK, paccMarpvrBaeTcfl.

BO3MO)KHOCTb \tClOJIb3OBaHr4rO JTyHHO|O pefon?rTa B KaqeCTBe KOHCTpyKTIT4OHHO|O

Marepl4€lJla ilpv co3AaHI4I4 nyHHbrx o6raraeurrx 6as. Alr. trpuplaHvrfl peronr{Ty

Hy)KHbIX CeOftCre [peAJrafaercs efo crreKarb urrv nJraBr4Tb c rroMorrlbro

KOHTIeHTpT4pOBaHHO|O COJTHeqHO|O r{3[yqeHkr_fl .

B pa6ore peualorcfl sa4aril4 rlo MareMarr'rqecKoMy r{ gKcrrepr4MeHTanbHoMy

o6ocnonannro erofi Bo3Mo)KHocrr.r. OcnoeHofi peruaevrofi saAa.refi npz eroM

flBrrflercfl pa:pa6orrca vr [poBepKa MeToAHKH ortpeAeleHr4-s rapaMerpoB

MareMarll.recrofi MoAeJII4, orrr4cbrBarorqefi rornouleHlre rerrJra r{ TerrJro[epeHoc B

cblnyqux Marepl,IaJrax B rlpoqecce I4x crleKaHz.fl r4Jrlr rrJraBrreHprr npz Bo3Aeitcrn.krvr

I4HTeHcLIBHoro renJloBofo noroKa. Ang groFo I4crroJIb3oBaH MeroA

BoccraHoBJIeHHrI rlapaMerpoB MoAenkr krg peureHrrr o6patrofi rennosofi 3ailarrkr.

Irlcxo,4urre AaHHbIe An;t ee peureHr{f, SopvrupyrcTcq r{3 pe3ynbraroB Sz:uuecxoro
TerIJIoBoro gKcrIepHMeHTa, aAanrr4poBaHHoro Anfl grr4x rlenefi. llocne
BOCCTaHOBJIeHH.I [apaMeTpOB npOBOAI4nCfl UpX\,rOfi 3KCfrepZMeHT C rlenbro

rloArBep)K4eHvrfl. KoppeKTHocrrr cos4annoft MeroALrKr4. ,{annufi gKcrrepr{MeHT

cocro'rn B crreKaHvrvr LrMvrTaropa pefonr{Ta c froMorrlbro r4HTeHcr4BHo n€BepHofo

Lr3nyqeHr4.fl.

B uocneAHee BpeM.f, co cropoHbr npaKTrrrrecKlr Bcex p€l3BLTTbrx rocylapcrB
na6nroAaercs pe3Koe rloBbllueHrae r4HTepeca K co3AaHr4ro JryHHbrx o6uraeuux 5as.

flpzuznofi eroro f,BJl.aerct Bo3MoxtHocrb co3AaHvrfl na Jlyne zn$pacrpyKTypbr

Anf, 4a-nurefiruero ocBoeHll.f, Conneqnofi cucreMbr, SopuupoBaHrle Solee
orlep arllBnofi c prcreMbr MoHI4 ToprrHra Ko cMLI rle cKof o np o crp aHcrB a, Bo3Mo)KHo crb
pa3MerIeHI4S MOHI4TOpUH|OBbTX Cr4CTeM B CrreKTpanbHbrx Ar{arra3oHax,
Herlpo3paqHblx An-f, sevnofi arvoc$epu, o6ecueqeHr4e Aocryrra K rrpr4poAHbrM

pecypcaM Jlynu kr r.A. He uocreAHroro ponb npu oroM Lrrpaer 3aKpenneHr4e

nau6oree npLIBneKareJIbHbIX Tepprrropufi nynnofi noeepxHocrLr 3a KoHKperHbrMr4

rocyAapcrBaMr{.

O.renz4no, rITo c 3erunz Ha Jlyny HeBo3Mo)rcHo AocraBrlTb Bce

KoHcrpyKIILIoHHbIe MareplraJrbr, neo6xo4zrurre Anr raKr4x 6as.' lloarorr,ry



MoAenvpoBaHl{e, rlo3BoJlflK)rr{ee co3Aarb rexHr4qecKr4e cpeAcrBa, Qoprvlapyrorqrle
KoHOTpyKIILIoHHbIe Marepv€ubl Arrx nynurrx 6as, r4crroJrb3yr roJrbKo uecurufi
pe ronkIT r4 c olHerrHo e Lr3nyqe HLI e, sBfl.f, ercf, B e cbMa aKTyanbH oit za4auefi..

llnasrleHlle peronrrra ero oAr4H v3 cuoco6os noflyqeHrlf, TBepAbrx

crpyKryp sa4aHuofi reoMerpr{qecrcofi Sopnru. llpe4noxeHHaf, aBropoM

MaTeMaTplqecKas MoAeJIb frJraBJreHlrrr nyHHofo peroJrr{Ta HeooxoAr,rMa Anfl
o[peAeneHlr.{ TexHLIqecKI4x xapaKTepv rr4K ycrpoficrna, Koropoe cMouro 5u
uepepa6arblBarb nynnufi rpyHT B Ko crpyKrlrroHHbre Marepr4€rrrbr. OcoSeuno

cJIeAyeT oTMeTUTb BaIKHOCTb MaTeMaTr4qeCKOfO MOAenr4pOBaHVfl B perrreHr{Lr

rlocraBJleunofi 3a4a'r^v\ BBI,IAy cJloxHocrll Bocnpor43BeAeHr{r nyHHbrx ycnoezfi n

paMKax Ha3eMHofo 3KcnepvMeHTa.

Hayunax HoBr{3Ha pa6orur olpeAeJrflercfl BrrepBbre peanr,r3yeMbrM

KoMrIJreKcHbIM rIoAXoAoM K r{ccneAyevrofi npo6reue orrpeAerreHLrs KoMrrJreKca

HeI{3BeCTHbIX XapaKTepUCTrrK rrpoqecoa rrJraBleHr{q cbruyqux Marepr4anoB rrpLr

rr o BepxHo crHoM p a4r(ar\voHHoM HarpeBe.

,{ocronepHocrb u o6ocnoeaHHocrb [onyr{eHHbrx pe3ynbraroB

rIpoBeAeHHbIX I{ccneAoBalaufr. ocHoBbrBaercr Ha rrpr4MeHeHlru aBTopoM

MeTOAOB MOAenI{pOBAHVrfl.,

9KCrrepr4MeHT€LIrbHbIX AaHHbrX

rpyHra.

Pa6ora LrMeer BhrcoKyro

TaK)Ke Ha rur4poKoM r4crroJrb3oBaHnu

HaKorrJreHHhrx sHaHufi o csoficrsax JryHHoro

rrpaKTnqecKyro 3Harrr4MocTb, rrocKorrbKy

KJraccvqecKrlx, MHoroKparHo aupo6upoBaHHbrx MareMarr4qecKLrx vro4enefi u

pa3paoorallllafl. MaTeMaTLIqecKar MoAeJrb rrJraBJreHlrfl JryHHofo pefoJrr4Ta MoxreT

obrrb I4cnoJIB3oBaHa npLI co3AaIJI|Ivr TexHI4rrecKI{X cpeAcrB, rrpeAHa3HarreHHbIX Ant
crpoLlTenbcrBa o6rerroe nynnofi zn$pacrpyKTypbr. TarNe cJreAyer orMerrrrb,
rITo B pa6ore npeAnaralorct HoBbre [paKTr,rqecKLre rroAxoAbr, Koropbre Moryr 6rrrr
LrcrroJrb3oBaHbr Anf, [pr4MeHeHlr.rr pa3paooTaHHbrx aJrfopr{TMoB

SKCIepI4MeHTZUIbHbIX MeTOAHK K LrCCJreAOBaHr4rO pa3nr{rrHbrx Cbrrrr{r4x MaTepr4aJrOB

B TexHr4Ke, a raKxe n reo$zsurce.

O cno eHrre pe3ynbrarbl Ar4c c eprarlLr oH Horo 14 c cneAo B anvrfl onydnuroBaHbr B

9 ne.rarHrrx pa6orax, B ToM rr'rcre: 3 - B BeAyqr4x perlercr4pyeMbrx HaytrHbrx

v34alnr4flx. peKoMeHAoBaHHbrx BAK rtpv Muno6pnayKla Poccupr

cneIII4€uIbHocrI,I 1.3.14 - <<TeuroSuszra r,r reoperr4r{ecKas rerrJrorexHr,rKa)).

Pe:ylrrarrr pa6oru [porxJII{ anpoSaqrarc rpr4 r4x rrpeAcraBJreHurr4 Ha rrrecrr{

poccufi crr4x HayqHux ron$epeHr{Lr-flx.

Pa6ora cocrorlT v3 qerbrpex rJraB. llepnax rJraBa nocBfluleHa cSopy kr

ananvlr:y unSoprr,raquu o ceoficreax JryHHoro rpyHra (peronura). B nefi

Qopvrnpyercr [peAcraBJIeHI4e o ero xr4Mr'rqecKoM, Mr4Hepzllorr4qecKoM kr
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rpaHynoMerpzqecKoM cocraBe. Ant perreHr.rfl npo6neMbr 4e$raqura Hacro-f,rrlero

nyHHoro peronl{Ta Ha 3eune [por43BeAeu o6:op ero r,rMr4TaropoB, rrpor{3BeAeHHbrx

I'IcKyccrBeHHo LI3 3eMHhrx KoMrroHeHToB. flpzro4urcx znQopMarlurr o crerreHr{

paspa6oraHHocrlrt rexHoJlorlafi uepepa6orxn peronrlTa B paMKax vrzponofi HayKr4.

flpe4cranJreHbl pe3ynbrarbr aHalrvga pa3nrlqHbrx rroAXoAoB K rlcrroJrb3oBaHr,rK)

JIyHHoro rpyHTa Ant crpol4TeJlbcrBa o6ner<roe nynuofi un$pacrpyKrypbr. CAenas
BbIBoA o qenecoo6pasuocu4 I4crIoJIb3oBaHLIq rexHoJrorprfi cnexaHvrfl.vt crrJraBJreHl{fl.

Bo nropofi rJIaBe paccMarpkrBaercfl rpo6nevra nrr6opa oSocnosaHHbrx

MareMarurlecKl4x tuo4euefi TerrnolepeHoca B cbrnyrrkrx MarepLr€LJIax c yr{eroM

rIJIaBJIeHI4fl. npr4 IOBepXHOCTHOM KOHTIeHTpLTpOBaHHOM paALTaTILIOHHOM HafpeBe.

flpe4craeJleHbl pe3ynbrarbl KoMrrbrorepHoro MoAenr4poBaHvrfl onJraBJreHr4f,

peronl4Ta ABI4xyIrII4Mc{ I4croqHr,rKoM reura B rrporpaMMHoM npoAyKre Ansys,
[peAnoxeHbl vr pe€url43oBaHbr HecKoJrbKo crparerIafi o6pa6orru peroJrr4Ta.

flpzao4urc.l rIocraHoBKI4 3a4aqv BoccraHoBJreHu.rr [apaMerpoB MareMarz.recKofi

MOAe JII'I IIJIaBJTeHT{'I CbrIrrI ef O MaTepkI aJIa.

B rperrefi rJIaBe paccMarptrBarorcfr Borrpocbr pacqerHo-

oKcrlepr{MeHT€ulbHoro orlpeAereHz.f, rennoQzsnqecKr4x xapaKTepucrtrK cbr[yqzx
Marepv€uroB, rITo ueo6xo4zluo AJIq 4affinefiruero olpeAeleHr4s rrapaMerpoB

MareMarz.Iecrofi MoAerrI4 rIJIaBJreHLrx. Kparro [peAcraBJreH MeroA HTepaqraounofi

perynspv3alJvrv Anfl pelxeHr4r roe$Szqvenrrroft odparnofi 3a1aqtr

TerrnolpoBoAHocTr4, OTII{CbIBACTC' gKorreprrMeHTeurbHas ycTaHoBKa,

cQopnrynLIpoBaHbl rpe6onanzr r o6pasrlaM, ycnoBkrflM rrpoBeAeHtrflunapaMerpaM

wcnr:ralr'uil flocneAru,rfi pa3Aen rJraBbr rocB.f,trleH

rrpoBeAeHHbrx gKcneplrMeHTaJrbHbrx uccneAoB alr.uit.

o6pa6orr<e pe3yJrbraroB

B uerreprofi rJIaBe paccMarpl{Barorc-f, oKcnepr{MeHT€urbHo-pacqerHbre

LICCIeAOBAIIVTfl. OIIJIaBJIeHLLT r4MrrTaropa nyHHofo rpyHTa c r,rcnoJrb3oBaHr4eM

na:epnofi ycraHoBKz. llpe4craBJreH anropr4TM rrapaMerpz.recrcofi z4eurnQnKarlr4rl

MareMarll.recrofi MoAenH TIJIaBJIeHLIf, cbuyqero Mareplrana. flpzne4enu

Qusuvecrcafl Lr MareMaruqecKa.fl MoAenr{ npoqecca rerrJroo6vrena n o6pasqe, cxeMa

ucnljtralJuit vr MeroAr4Ka krx rrpoBeAeHlr{. llpone4ena aupo6aqnx
pazpa1arsreaeN,Iofi MeroAoJrorwr rrpv olpeAeneHr4r{ TerrJroQzsuuecrrax csoficrs
(roe$SrEqI{eHTa rlorJlolqenvrfl vr yAenrnofi TelJrorbr rrJraBJreHrlr) onnann-f,ror{eroct
cbrlyqefo Mareprr€il4.

flo ruoeuy MHeHr,rro, pa6otar4Meer ABa ocHoBHbrx HeAocraxa. Bo-nepBbrx,

I43JIIIIIrHe ynpoqeHa MoAenb rennolepeHoca B rrJraBflrqeMcr (cneraevrovr)

Marepll€rne. Bo-nroprrx, MeroALrKa gKcnepr4MeHTa, pe3ynbrarbr Koroporo
LIcrIoJIb3yK)Tc.[ AJIfl perleHvrfl o6paruofi 3a4a-uvr, Momer rrpr{Becrr{ K 3aMerHbrM



oIxI46KaM orlpeAeneHl4.f, TerlJlo$z:nvecKrrx napaMerpoB rrprr perue:rttrtr o6parnofi
3a;:arv.llpu erorr,r uMeerc-f, crocoS cyqecrBeHHoro coKpaqeHvrflorux ourn6or.

llepeufi HeAocraroK Mo)KHo rlorcHr{Tb cJreAyrouIZM odpasonr. MoAenr
TerlnorrepeHoca B Al{cceprarlIau paccMarp[Baer crrnyrufi Marepr'TaJr (4anee

BeIIIecrBo) rar o4nopo4urrfi crofi c Her43MeHHbrMr4 TepMoorrrr4irecKr.rMri

xapaKTepucrI4KaMLI rloBepxHocrvr 14 reuroSusr{r{ecKlrMn xapaKTepkrcrvrKaMvr B ero
o6reue. 3ro olpaBAaHo B crryqae nu6o roHKoro cro.fl BerrlecrBa, rrvt6o

I{cfloJrb3oBaHr4fl Anfl perrreHr4r o6parnofi 3aqa'uv roJrbKo rex AaHHbrx
oKcrIepI4MeHTa, Koropble $rarczpyrorc.fl rrocJre rroJrHoro pacrrJraBJreHLrr (cnerauux)
cJro{ BerrlecrBa rroA Bo3Aeficrnueu BHeruHero rerrJroBoro rroroKa.

IrIs pa6orbl cneAyer, rITo HH oAHo r{3 grHX ycronufi ne co6nro4aerc.fl.

flosrorvry yroqHeHHa.a MareMarprqecKafl MoAenb AoDKHa ytrr,rrbrBarb HecKoJrbKo

rlocneAoBareJrbHblx cra4uit rerrJroBoro cocrorHr4r BerrlecrBa. Ha nepnoit craguu
npu ro:4eficrnura LI3nyqeHLIq Ha noBepxHocrb BerrlecrBa MeHqercfl ero
TepMoonrl4qecKI,Ie cnoficrea 3a cqer rrraBreHh-f, (cneranux) rroBepxHocrHoro

cJlof,. CoorsercrBeHHo MeH.f,ercfl rarc adconrornrrfi rrornoxlennrrfi rroroK, TaK 14

coorHollreHLrfl. rlornolrleHHoro v r'r3nfreHHoro rroroKoB. Ha nropofi ara4urv B

Tonlqe MarepuaJla trepeMeqaercfl Spour rrJraBJreHur or nouorqaroulefi
rloBepxHocrz K o6parnofi noBepxHocru. Mo4eJrb Aonx{Ha y{r{TbrBarb, r{To gror

Sponr pa3AeJlter MarepI{aJI Ha ABa cro.f, c pa3HbrMra reunoSusvqecKr4Mrl

xapaKTepvrcrvrKaMvr. Ha saeeplllaroqeit waguu sror SpoHr AoxoAr,rr Ao rrrnrnofi
cropoHbl Murepvana. 3ro AoJIxHo cnyxr{Tb Kpr{Tepr4eM oKoHqaHHf, rrpoqecca

crreKaHzr (unanneuux). [a]Hrua'- MoAenb Bce paBHo 6y4er ynporqeuuofi,
IIOCKOnbKy He yrII4TbIBaeT IIOCTO,IHHOTO Z3MeHeHI4t TepMOOITTI{IreCKI4X VI

rennoSvIsl4qecKl{x xapaKTepl4crr4K BerqecrBa IIpr{ HerrpepbrBHoM r43MeHeHr4kr ero
TeMrleparypbl, a He roJrbKo arperarHoro cocro.sHlrq. Ho oHa rro3BoJrlrr [oflyirurb
ropzl3Ao 6olee roqHble pe3ynbrarbl, rro cpaBHeHr,rro c reMr4 Koropbre Aaer MoAenb

AI4CCepraHTa.
r{ro racaerct BToporo HeAocrarKa, To ero Mo)KHo rrpoKoMMeHTr4poBarb

cneAyIouII4M o6pasou. Als perxeHl,rs o6parnofi 3a1arilr B Azcceprarlr4r,r
rrcnoJlb3ylorct pe3ynbraTbr AI{HaMHrrecKI4x 3KCrreprIMeHTOB, B KOTOpbTX

na6lro4aerc.a rtocrosHHoe n3MeHeHr4e, KaK rroroKoB, TaK 14 TeMneparyp (npu
rloAAepxanvur 3HaqeHLI-f, o4nofi u3 TeMneparyp Ha crarlLroHapHoM ypoBHe c
nenon-f,rHofi qenrro). Ha nepnrrfi B3rnf,A oro no3BoJr-f,er [onyqr4Tb 6onrruofi
o6tev AaHHIIX Anfl peIIreHI{t o6paurofi 3a1a'tvr c qenb oAHoBpeMeHHoro

BOCCTaHOBJIeHI4TI, KaK TeIIOIpOBOAHOCTI{, TaK kr TeUJIOeMKOCTI4 BerrIeCTBa.

O4naro rarofi rIoAXoA npLIBoAr4T K rrpaKTr4qecKr4 HeycrpaHrrMbrM ourpr6rau kr34a
HeBo3Mo)KHocrI{ lolnoft cllHxpoHlr3ar\w Bcex Aarqr,rKoB TeMrreparypbr rro



BpeMeHI{. Tarne 3KcrIepI4MeHTbI rpe6yror lpoAomKzrelrnofi na-{anrHofi

rcalra6ponru lr3Mepl4remuoft cr4creMbr. llp" oroM Bce paBHo coxpaH-f,erct

Bo3Mo)ItHocrb HerlpaBl{nbHoro olpeAe[eHr4q rennoSusuirecKr4x xapaKTepprcrLrK

BelrlecrBa npu Ko peKTHo peruennofi o6parHofi 3aAaqe 3a cr{er ssaulaHofi

KOMTIeHCaIII{I4 OIXI{6OK OUpeAeJIeHr{-fl TerrnolpoBoAHocrt'r r4 TerrJroeurocrr,r. 3ra
npo6nevra ycrpaH{erc.fi [pI4 pa3AeneHur{ gKcrrepr4MeHTa Ha ABe cra1krvr. Ha
uepnofr craI.krv Aocrl4raercfl crarlr4oHapHbre 3HaqeHr{r reMrreparyp B BerrlecrBe

rrpu craII[oHapHbIX eos,4efiorByrou{vx rroroKax, rrro rro3BoJrrer AocroBepHo
onpeAenvTB TelJronpoBoAHocTb BerqecTBa rrpr{ HyneBbrx 3HaqeHr4r npor{3BoAHbrx

TeMrleparyp. Ha nropofi arap.krvr npu zssecrHofi TerrnonpoBoAHocrr.r r{3

AI4HaMLIqeCKLIX pe)KLTMOB AOCTaTOTIHO TOqHO BOCCTaHaBJII4BaeTC{ TeITJIOeMKOCTb 3a

c-rer 6oruuoro o6teua klcrlonb3yeMbrx ns6rrro.rHbrx AaHHbrx npkr LrcfroJrb3oBala:atr

MeroAoB MaKcrzMaJrbHoro npaBAorro Ao6us,.

B orIpaBAaHI4e ArrccepraHTy Mox{Ho cKa3arb, qro kr yroqHeHr're

MareMarklqecroft MoAenI{ 14 ycnoxHeHlle MeroAr,rKr4 gKcnepuMeHTa norpe6yror

AOCTaTOqHO CyIqeCTBeHHOfO yBeJrr{rreHu.rr, KaK pacqerHbrx pecypcoB, TaK Lr

IIpoAoJIXLITeJIbHocrI4 gKclepl{MeHTa, qro Ha 4anuofi crarLwr pa6orrr Bo3Mo)KHo He

BITOJIHe orIpaBAaHHo. lloerorray Anfl rpeABapr{TeJrbHbrx ycpeAHeHHbrx orIeHoK

reunoQra:I4qecKllx xapaKTepI4crLIK BelrlecrBa c rroAXoAoM AHccepraHTa Mo)KHo

cofJIacrlTbcr.

Kpoue coAepxareJlbHbrx HeAocrarKoB r4Merorcs HeKoropbre [orperrrHocrr4

unu cllopHble MoMeHTbI, cBt3aHHbIe co cTI{neM I,I3nonteHvrfl., a rarcKe HeKoropble

OIIIICKI4.

Bo nregeHI,II'I HeolpaBAaHHo aKrleHTr4pyerc.f, BHr4MaHr're Ha upr{BJrerreHkre K

uccneAoBaHl4lo Jlynu qacrHblx KoMlraHuit. llt qenefi vr sa4aq Avrcaeprarlr4tr oro
He I4MeeT HLIKaKOfO 3HarIeHH.fl.

TepMHH

TepMrrHoM

B

14

npuAyMbrBaer HoBbIe repMrlHbr rrprl r4Meroqzxcr o6ulerprrHflTbrx. B qacrHocrr{
,{zccepranr yuorpe6nxer HeKoropbre repMLrHbr rru6o HeroqHo, ru6o

<z4enrz$vrKarlvrfl, reulonofi MoAenra) qenecoo6pa3Ho 3aMeHr,rrb

(onpeAeJreHLre LrJrr,r BoccraHoBJreHr4e napaMerpoB reunoeofi MoAeJrr4>.

A racnonb3oBaHHblft n 4ncceprarllll4 TepMr4H ((Te[JroBofi e$$enr nJraBJreHr,nr>) B

KJraccl4qecKl4x zcroqHlaKax o6osHa.Iaerafl. KaK ((yAeJlbHafl TerrJrora rrJIaBJIeHIl.tD).

He pacurzSpoBaHbr HeKoropbre a66peyuarypbr, B qacrHocrr4 (ACK) Lr

<<Tnp>>. Ha pracyure 4.13 ourz6orrHo npocraBJreHo BpeM-fl 25 cer. BMecro 500 cer.
Orueqensue HeAocrarKr4 He cHr{xraror rleHHocrr4 14 lpaKTr4qecrcofi

3HaquMocru pa6oru. Pesynbrarbl HayqHoro r{ccJreAoBaHtrfl uMeror 3HarreHr4e Art
pa3Bvrrkrs. rennoQuszr<u

reuroo6vreHa B qacrHocrn
IIeJIoM v MeroAoB perxeHur oSparurrx 3aAarr

Moryr Lraiflu rur4poKoe rrpr4MeHeHrle B orpacnu.



AnropeQepar v onydnnroBaHHbre paSorsr rroJrHocrbro orpalKaror
coAeplKaHLIe lincceprar\w. AnropeSepar Aaer rrpaBr4nbHoe vr BcecropoHHee

rIpeAcraBJIeHI4e o rlpoAenannofi paSore, coAep)Kr4r B KparKoM BLrAe neo6xo4raMyro

zn$oprr,rarltro, xapaKTepr43yroqyo rtorlyqeHHbre

II O JI O )I(eH Vfl VI BbIBO.4 bI K ALI C C ep T aII 14 LI.

llo HayqHoMy ypoBHro, noryqeHHbrM pe3ynbraraM,

oQopvrnenr,rro npeAcraBJreHHatr Ar{cceprarlrroHHas pa6ora
rpe6oeanz.au fI.rI. 9-14 <<lloroxenz.q o nplrcyxqeHntr yqeHbrx crenenefi>>

(IIocranoBJIeHLIe flpanurerbcrBa Poccraficxofi @e4epa\vrr4 or 24 ceurx5pt 2013 r.

| .3 .l 4 - <<Teuno$usura u reoperr{rrecKar rerrJrorexHr4Ka).

O Suqua-urnrrfi orrroHeHr :

3ane4yroqufi -rra0opaTopveLr

acrpo$zsrlqecKzx peHTreHoBcKr4x

AereKropoB r{ reJrecKorroB I4KI4 PAH,

A.T.H
(doncrcuocmu) (@auunw trI.O.)
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Ceruena Hzronafi llerponzu
OpraHHsaIIu.s: (DeAepaJIbHoe rocyAapcrBeHHoe 6roAxernoe yqpe)KAeHr{e HayKr4

Zncruryr KocMLIqecKLIX l4ccJreAoBarruir. Pocczficrofi aKaAeMr{rl HayK (I4KVI

PAH)
aApec: 117997, r. Mocr<ea,,yn. flpo$coro3lr.as, A.84132
e-mail : semena@cosmos.ru

relr. : +7 (495)-333 -23 -66

lloAnucr Ceuesrr Hzrconas llerponzva yAocroBeprrc :
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pe3yJrbTaTbr, OCHOBHbIE

coAep)KaHr4ro 14

cooTBeTcTByeT

J\b 842), rpe.{b.f,BrrfleMhrM K

KaHALTAaTA HAyK, a ee aBTOp,

lpucpKAeHr{fl yueuofi crerreHra

Ar{ccepraULrf,M Ha cor4cKaHr4e y.renoft crerreHrr

KoqHee Kzpunn Bna4raclaBoBr4lr, 3acnyxr{Baer
KaHAIIAaTa TeXHr4rreCKr{X HayK rro CIIerlr4 €UrbHOCTr,r

/Cenaena H. lI./

/JlvroezHon A.A./
(@anuaun tr4.O.)
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3auecrnrenb ArrpeKropa Iil<V PAH,


