
PEUEH3I4fl

Ha Auccepral{LloHrryro pa6ory <Paspa6orr<a u pacqer cMecr4TeJrbHbrx vr
rroBepxHocrHbrx renloo6ueHHbrx alnaparoB c ryp6ynusaropaMr{
TenJloHocurelefi>> Xyvra4ylnaena fiayrrera KoruKapoBprqa, npeAcraBneHHyro Ha
coHcKaHI4e yuenofr crerleHl{ AoKTopa Qunocofzu PhD uo crrerlr4€rJrbHocrLr
6D07 240 0 - TexnororlrrrecKLr e MarrrprH'r H o6opy4oBaH'r e.

Arcrya.nrHocrb reMbl. Bo MHorr.rx TexHoJroruqecKzx npoqeccax
npoucxoAl4T [epeAaqa TeIIJIa MeXAy KOHTaKTI4pyIoqLIMI4 cpeAaMI4, [pI4 gToM
B3al{MoAefictsze Sa: npoucxoAllT rua6o rrpr4 HenocpeAcrBeHHoM KoHTaKTe, nu6o
qepe3 creHKy.

I'IsnecrHo, qro Anf, cHrDKeHar ronrquHbl rrorpaHlrrrHoro cJror 3a cqer
JIoKilrIbHbIX pa3pblBoB, o6texaeuofi rIoBepXHocrLI r4qrkr rroBhrrrreHzrr
I4HTeHcuBHocrI4 ryp6yleurHbrx nepeHocoB B HerrocpeAcreeHHofi oKpecrHocrLr
rroBepxuocrlr reunoo6vreHa
nureucuQuKarluv rennoo6nrena.

I{CrronByroT KoHcTpyKTr4BHbre MeTOAbr

,{rr erux qelefi npLrMeHrrorc.s crrkrp€rJrbHbre
BbICTyIIbI, C[]IpZuIbHhIe IIpOBOJIOIIHrIe BCTaBKLI, CSepU.reCKI4e BbICTyIIbI LI BhreMKr',
rlJlocKrre roHKI4e pe6pa BAonb o6pa:yroqefi rroBepxHocrr{, nolnoo6pa3Hbre
[oBepxHocrI4 KaHaJIoB, JIeHToqHbIe BcraBKIa, nyHKI4 pa3nzqHofi reouerpu.recrofi
Qopvru Ha [oBepxuocrl4 KaHaJIoB, B]rHToBhre npo$znrnrre rpy6br, rroBepxHocrr{ c
cerqaro-rpoBoroqHbrM ope6peHnena v r.A. B Ar4ccepraqzonHofi pa6ore
rIpeAcraBJIeHbI pe3ynbrarbl klccne,{oBalj.uft cMecr.ITeJrbHhIX u rroBepxHocrHbrx
renloo6ueHHblx alnaparoB c tpy6anru, r{MeroulprM}r Konbr{eBbre Bbrcryrrhl u
IuapoBhle ryp6ynusaropbl rloroKa, pacronoxeHHbre rro ocr4 rpy6rr. [annoe
KoHcrpyKTt4BHoe peuIeHLIe Ilo3BoJrrer oAHoBpeMeHHo
npr4rpaHlrqHbre cJrou pr rApo rroToKa TerrJroHocr4TeJr.rr.

B ce.f,su c grr{M, r.I3yqeHr4e rI4ApoAI4HaMr4qecKLrx, TerrJro-

rypOynr43r{poBarb

I{ Maccoo6uenrrx
rpoqeccoB rlporeKaroqvx B 3oHe KoHTaKTa kr BHyrpr4 rpy6.raroro [yrrKa,
co3AaHLIe MeTo.qI4K pacqeTa kI peKoMeHAaWft rro [poeKTr,rpoBaHlrro
npoMbrrxneHHbrx a[naparoB [percraBJrserc{ aKTy€rrrbHbrM.

Hayunaa HoBrr3Ha pa6oru.
klcxoat 143 3aKoHoMepHocrefi eNxpeBoro ABr4xeHkrx n rpy6ax, nonf{eHa

Quezvecrcax MoAeJIb, orracblBaroqar MexaHz3M B3ar4MoAeficrskrfl yuxpeit,
o6pasonaHHblx 3a KonbIIeBbIMIl BbrcrynaMvr u uapoBbrMLr ryp6yrtuzuropaMv tr
BbIBeAeHbI rosSSr,IqLIeHThI, )qllTblBaroulr4e crerreHb B3ar4MoAeficrsHx nuxpefi.

fim rpy6 c KoJIsIIeBIIMI4 4LraSparvraMn Lr csepuuecKkrMrr ryp6ynzsaropaM1r
s'APa IroroKa rlpeAnoxeHbl ypaBHenrrr Anr pacqera rosQSzqnenroB TerrJroorAaqu
z ros S Qzq[eHroB rr.rApaBnzqecKoro conporr4 B rreHtrfl..

llpuueuureJlbHo K cMecLITeJIbHbIM reuroo6ueHHbrM arrnaparaM c uacagxofi n
BuAe rpy6varoro nyqKa rlpeAnoxeHhl ypaBHeHkrr .{rr pacqera rcosS$uqueuroe
COIpOTI{BJIeHVIS', ILIApaBnkIqecKOrO COnpOTLIBIIeHvIfl, KOJII4qecTBa yAepXZeaeN,IOfi
)KLIAKO0rLI, rcoeQQraqxeHToB MaccoorAaqvr B rasonofi $a:e Lr rerrnoor1gq1r, qlrcer
Illepny4a n Hyccelrra.



[nx rloBepxHocrHoro reunoo6ueHHoro anilapara c rpy6uaruu 111..rKoM
nonr{eHbl ypaBHeHHrI AIr5. pacqera rurIlpaBnLrqecKofo corrporlrBJreH}r.fl Lr
ros S @nqr4eHToB TernoorAaqr4.

creneHr o60cnoBaHnocTrr HayrIHbIx uo.noxenlrfi, BbrBoAoB tr
peKoMeHAarlufi , c$oprvry.nrpoBa H Hbrx B Arrccepra rI rrr.

@utsz'recra-f, MoAeJrb, olklcbrBaroular MexaHr43M B3arrMoAeitcrsux nuxpefi,
o6pa:onaHHblx 3a KoJTIIIeBrIMLI BhrcrylaMvr v mapoBhrMLt ryp6ynras uropgyau vr
BbIBeAeHHrte rcoeQSkII{rIeHTbI, )HI,ITbIBarorIue crerreHb B3ar4Mo.4eitcryus nuxpefi
-trBJlflrorc.fl o6ocnosaHHhrMrl, TaK KaK orBeqalor ocHoBHbIM nonox(eHr.rrM HayqHofo
orKpblTrlt e o6racru Mexaur{Kkr ta3a v )nrr.IlKocrr.I.

Vpanneuu fl' Anfl. pacqera r<oe$QuqrreHToB rerrnoorr arilr v rcos6 Qzqr4eHToB
r}IApaBnl4qecKoro conporl4BJleHr,r.fi Anfl Tpy6 c KonbrleBbrMr.r 4za6parvravrz Lr

c0epzvecKl{MLI ryp6ynusaropaMu snpa rroroKa o6ocnoeaHhr reM, rrro rron} reHhr
Ha ocHoBe 9Kc[epLIMeHT€rIIbHbIX AaHHbx c ucrroJrb3oBaHr{eM aupo6zpoBaHHbrx
METOAUK.

o6ocnosaHHocrb ypaBHeHu ia rus pacqera rcosQ SzqraeHToB corrporrrB rreHvrfi. )
fVApaBnI{qeCKOrO COIpOTLIBIIeHLIfl, KOnI4qeCTBa yAepxI4BaeuOfi I{LIAKOCTLT,
rcos$SuqrleHToB MaccoorAaqll B ragosofi Oase r4 relnoor1aqvr,qucen Illepny4a z
Hyccelrta 6azupyercx Ha ToM, qro oHr4 aAeKBarHo olr{chrBaror
gKCTIepLIMeHT€uIbHhIe AaHHbIe Lr ilnfl zx tloryqe]tsIvrfl LrcrroJrb3oBaHbl rr3BecTHble
3 aKOHbI fr4ApoALr HaMkI KLt, MaCCO- 14 TerIJrOrIep eAaqr4.

o6ocuonaHHocrb ypaBHeHl4it gttx pacqera rr.rApaBJrr{qecKoro colporr{BneHlr.f,
z rosSSI{qLIeHToB TeulloorAaqu noBepxHocrHoro rerrJroo6uennoro ailnapara c
rpy6uaruM nfrKoM ocHoBaHa Ha roM, qro AJr.f, krx [oryqeHr4f, r4c[oJrb3oBaHbr
LI3B e crHble 3 aKoHhI fl{Ap oAIrtH aMkrKr4 kI Te rlJro Ir ep e.4 arru.

rrpaxruuecKafl 3HaquMocrb Arlcceprar{uu 3aKrroqaerc.rr B ToM, lrro AJrf,
npoBeAeHldfl Lrccr94osarlzfi co3AaHa KoHcrpyKrlzx rpy6br, r.rMerou{€ur HaKarKy Lr
ryp6ynusaropbl xAPa rloroKa (rauuoeaquoHnrrfi rrareHr PK Ns28151), a raK)Ke
KoHcrpyKrII{t reruIoMaccoo6vreusoro a[rapara c perylapnofi rpy6uarofi
naca4rcofi (unuonaqzonnrrfi rrareHr pK J\b l*OZtl

llpe4noxeHbl MeroAIrKI{ I{HXeHepHoro pacqera a[[aparoB cMecr4TeJrbHoro 14

rloBepxHocrHoro rI4rIoB, A TaruKe peKoMeHAarlvru IIo [poeKTr4poBaHl4ro pr

sKCrrJryaTar\Hpr [poMbrmneHHbrx a[napaToB.
lloArnepll(AeHl{e gocrarounofi rroJrHorbr uy6rurcaqufi ocHoBHbrx

tIoJIolI(eHn fi , peSy.nbTaToBr BbI BoAoB u 3aKIIoqeH uq A lIccepTarl[ u.
Pesylmamr [poBeAeHHbIX I{ccneAoB auuia, Teoperr{rrecKr4e BbrKJraAKr{,

BbIBoAbI LI 3aKJIIoqeH4fl Al{ccepraquonuofi paooru ony6lzroBaHbr v 25 crarsxx,
I{3 HI4x 2 crarsu B tI3AaH?IrI BXoArrrIeM B 6*y HayqHbrx xrypHzuron Scopus, 6
crareft B )KypHarlax, peKoMeHAoBaHHbrx Kouurerou rro KoHrponrc 

" .q.p.
o6pasonanprfl Lr HayKLI MOH PK, 15 crareft B MareprraJrax r"*gy"upoAHhrx
r<oHQepen:qtuit, ararcKe nor)^reHo 2 uHHosarlr4oHHbrx larenra pK.



He4ocrarKrr no coAeplnarrn ru n oeoprr.neHrrro Arrcceprarluu.
1. flpu o[ucaHI4LI TexHoJrorla.Iecrcofi cxeMbr gKcnepprMeHT€rJrbHofi ycranonru

(pucynox 2.1) uer orrkrcankrfl,
rroAaBaeMoro TeIInoHoczTeJl'I.

KaK OcyqecTBJr.rreTcr pefynr,rpoBKa reMueparypbr

2. Tpe6yer yroqHeHut (r pa3Aene 2) KaKoe pacnoJro)Keulre KoJrbrleBbrx
BblcrynoB vr IuapoBbIX yromqeuufi o6ecne.ruBaer MaKcr4MnrrbHbrft e$sercr or
BrlxpeBoro .4BlrxeHlrr rerrJroHocr4TeJrr e rpy6ax.

3. r{eu o6ocnosaH nu6op "rpy6 c pa3Mepowr d:25 MM MM upv rpoBeAeHLrLr
sKclepLIMeHT€trIbHhIx uccneAoBanufi? lloueuy He r4ccneAoBaHbr npoqecc'r
ABnxeHLIs Oas upn o6reKaHuu rpy6 Apyn4x p€BMepoB? Bear rpr4 olr4HaKoBbrx
rlapaMerpax ABTIXOHLI{ cllnomnoff Qasu B grI4x cnfrarx pex{LrMbr cunsa^:noro
nzxpeo6pa3oBa]fjufl, v, ecrecrBeHHo, I{HTeHcLrBHocrb rrpoqeccoB TerrJIo- u
uaccoo6ueHa 6ylyr pa3rI4rIHhIMH. 3ro He raer Bo3Mo)KHocrLr nonf{eHr4rr
o6o6uleHnux pacqerHblx ypaegenufi v MeroAoB pacqera arraparoB c
reuloo6ueHHrrKaMz, rr3roroBJreHHbrMLT n: rpy6 p€BnLr qHbrx pa3MepoB.

4. fitt Kox(yxorpy6varrrx rennoo6ueHHuKoB npn KopLrAopHoM
paclronox{elJ.nkr rpy6 l4Meerc.f, 6olruoe KorlrqecrBo AaHHbrx rro rrrApoAr4HaMraKe Lr
renloo6ueHy AJr.f, pa3rr.rqHbrx urafoB pacrono)KeHufl. Tpy6 1,25xI,25, 1,5x1,5,
I,25x2,0 n r.A. Her o6ocnonaHrls rtoqeMy Arra cpaBHeHr.rr pe3ynbraroB
krccneAoB a:auit nu6panu ruarLr 2,0x2,0.

5. flptt [poBeAeHrrv [poMblllrneHHhrx r{cnbrraHr{fi cueczreJrbHoro annapara c
rpy6varofi nacaArofi HapflA)/ c reuoo6ueHoM rrporeK€ur rrpouecc
rrbrneynaBrrkrBaHLrfl. llpoeogunr4cb raKr4e r4ccJreAoBaHhrs. B ra6oparopHhrx
ycnonuxx?

CoornercrBrre Arrcceprarlurl
[pucy4AeHrrfl yrreHbrx creneneil>>.

rpeOonanunu pa3AeJra 2 <<IIpanH.n

.{raccepraqzx XyrvraAynJraeBa .{aynera KourrapoBr,rqa Ha reMy <<pa:pa6orxa
pacqeT CMECLITCNbHbIXl.sv rvr vrvrvv4rvJrDfi.Dr..\ vL trvjtsp,\tluut.u.bl^ 'rcIIJIoOoMeHHbIX a[napaToB C

ryp6ynusaropaMl4 TerlJloHocure.nefi>>, npeAcraBJreHH€ur Ha coLrcKaHr4e yreHofi
crerleHl4 AoKropa @ulocoozz PhD, tBJltercfl rnanzszxaqzoHnofi nay.lrofi
pa6orofi u coAepxg{T HoBbIe HayqHo oSocnoeanHr,Te TeonerTnrreer{rre vru coAepxs{T HoBbre HarrHo o6ocnonaHHbre Teoperr{qecKne kr
SKCrIepnMeHT€lrIbHhIe pe3yJlbTaTbr, coBoKynHocTb KoTopbrx LrMeeT Ralr(Hoe
3HaqeHLIe Anfl pA3BId'tI.{fl CMeCI4TeJIbHOTO vI IOBepXHOCTHOIO rennOO6ueHHOrO
o6opy4onaHLrfl.

,.{vccepralluoHHat pa6ora orBeqaer rpe6onauzsu Kour4Tera rro KoHTpoJrro B
cQepe o6paroeanua n HayKr{ MOH PK, rpeAlrBnreMbrM K .qoKropcKzM
AI4ccepraIII4tM, a Xyrr,ra4ynJlaeBa ,{ayler Kourr<aponzv 3acnyr{r4Baer
rlpI4cyx{AelJufl, yuenoft crerleHl{ AoKropa Suloco$zra PhD ro cuequaJrbHocrr{
6D07 2400 - TexHororuqecKr4 e M arrrr4Hbr ra o6opy.{oBaHr4 e.

K.r.u., [popeKTop rro HafrHo-
r{ccneAoBareJrbcKofi pa6ore,

JI.B. IrlrnaruoBa
06" //, 2o tg

noBepxHocTHbrx ?
TEIINOOOMCHHbIX

I4ucrnry't Map4aua Catap6 aena

9.*


