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AKTyaJILHOCTb TeMLl JlHCCepTallHoHHoii pa60TLI 

C03,n:aHHe HOBbIX TeXHOJIOnfH BO MHOfHX oTpacJI51x rrpOMbIIIJJIeHHOCTH B 

ITOCJIe,[(HHe ,n:eC51THJleTH.SI corrpSJ)f(eHO C HCnOJIb30BaHHeM O,n:HOCPa.3HblX )J(H,n;KocTei1: H 

raJOB, cycneH3Hi1:, 3MYJIbCHH H 33p030rreH, paHee He HBJI51BIlIHXCJI 6aJOBbIMfI' B CB513M C 

OTCYTCTBHeM 6aJhI 3HaHHH nITH rrpOfHOCTHqeCKoro MO)J.enHpOBaHH51 CJIO)l(HhIX 

rrpou:eCCOB, npOTeKaIOI..U:HX rrpH peaJIH3aumI 3THX TeXHOJIOrHH, H BbI4HCneHH.51 

OCHOBHhlX xapaKTepHCT11K :nHX rrpou:eCCOB (3KcrrepHMeHTaJIbHhIX ,n:aHHbIX, Mo.n.eJIei1:, 

MeTO)lOB peIlleHHJI 3a)J.a4, TeopeTw-reCKHX CJIeJJ,CTBHi1:). MO)J(HO nonaraTb, t:J:TO II.JlJI 

pellleHH.SI MHOfHX TeXHOJIOrnQeCKHX H TeXHH"LIeCKHX 3aJJ,a4 Ha COBpeMeHHOM ypOBHe 

Tpe60BaHHH K )leTaJIH3aUHH npoueCCOB npOfHOCTw-reCKoro Mo,n:eJJHpOBaHHH 

.n.OCTHfHYTOro B KOHu:e .llBa.rI.uaTOrO BeKa YPOBHSJ TeopeTH4eCKHX 0606weHHH 6bTnO 

He.llOCTaT04HO. Ho rrepBble .lleCJITHJIeTH.SJ )lBa.rllI.aTb nepBOfO BeKa y6e,n:HTeJIbHO 

rrOKaJhIBaIOT, "LITO no HaCTOJImeMY HHHOBallHOHHbIe (HJJH, KaK qaCTO fOBOP51T, 

llPOPbIBHbIe) TeXHOJIOfHH JIBJIJIJOTCH, B OCHOBHOM CJIe.llCTBHeM <PYH.llaMeHTanbHbIX 

HCCne)lOBaHHM (3KcnepHMeHTaJIhHbIX HJIH TeopeTH4eCKHX). K HHHoBau,HOHHbIM ,ll0 

nOCJIe)lHefO BpeMeHH OTHOC.SIT H «HaHOTeXHOJIOfHH». IIpH 3TOM, HeCMOTp.SI Ha 

nO)lqepKHYTO rrOBbIIlleHHoe BHHMaHHe K rrp06JIeMaM, 3a.n:aqaM H TeXHOJIOrH.SIM C 

rrpHCTaBKOH «HaHO» co CTOPOHbI I1paBHTeJIbCTBa P<1> H MHorHX rocy,n:apCTBeHHblX 

CTPYKTYP, B HaCTO.SIWee BpeM.SI MO)l(HO YTBep)l(.r:r.aTb 0 .llaJIeKO Heo.n:H03HaqHOM 

OTHOIlIeHJm MHOfax HCCJIe.llOBaTerreH, HH)I(eHepOB-KOHCTPYKTOPOB 11 TeXHOJIOfOB K 

3TOMy HaYQHOMY HarrpaBJTeHH]O H, COOTBeTCTBeHHO, TepMHHY «HaHO». 

I1pHqHHa TaKOH «.llBoi1cTBeHHOCTH» B OlleHKax peaJIbHbIX B03MO)f(HOCTeH 

(<HaHOTeXHOJIOrHH», CKopee Bcero, 06YCJIOBrreHa 06'beKTHBHbIMH npH"4HHaMH. 

HeCMOTp51 Ha TO, qTO ,n:a)f(e B «IIpHopHTeTHbIX HarrpaaJIeHHID< Pa3BHTH.SJ HaYKH, 

TeXHOJIOnfH: H TeXHill<H B Poccai1cKoH ¢e.llepau,HH» (YTBep)J(,lleHbI YKaJOM TIpe3H):(eHTa 

PeD OT 07 HJOJI.SI 2011 r.) Ha BTOPOM MeCTe CTOHT HanpaBneHl1e (d1H,n:YCTPlliI 

HaHoHOCHTeJIei1», flOKa HeT 06'beKTHBHhIX OCHOBaHHH .llJlSJ BbIBO)J.a 0 TOM, "LITO K 

HaCTG.SuueMY BpeMeHH pa3pa60TaHbl HaYlfHbIe OCHOBbI (B KJIaCCHlfeCKOH 

HHTepnpeTallHH 3TOro TepMHHa) XOTSJ 6hl KaKOH-TO MaJIOH ~mCTl" (<Ha,HOTeXHOJIOrHii:». 

TIoCJIe)J.Hee HBJIHeTC51, CKopee Bcero, CJIeIl.CTBaeM, B rrePBYJO OQepe.n:b TOfO, QTO C 

(<HaHOcpe,n;aMH» (B 60nbIIlHHCTBe npaKTI1t:J:eCJ(}J 3Ha4l-:lIv1hIX CJIyqaeB, :no 

HaHO)J(H,UKOCTH) 3KcnepHMeHTbI npOBO.llHTb OQeHb He rrpOCTO . .ll.o rrOCJIe.n:Hero BpeMeHH 

6bIJIO B03MO>KHO orrpe.r:r.eJIeHHe TOJIbKO KaKHX-TO HHTerpanbHhIX xapaKTepHCTHK 

(TerrJIOnpOBO)J.HOCTII, B>I3KOCTH), HO nOKa HeT MeTO)J.HK pefHCTpaw,m xapaKTepHCTI1K 

rrepeHoca MaCCbI, HMnYJIbCa H 3HeprHH npH ,n:BH)I(eHHH O.llHOH HJIH HeCKonbKHX 

HaHOpa3MepHblX qaCTHU B YCJIOBRSJX TeqeHIDl «HaHO)l(I1,[(KOCTeH». TIPH 3TOM 
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,AOCTaTOqHO qaCTO npH I1CCJIe,AOBaHI15IX «HaHO)KI1,AKOCTeH» B03H11KaIOT He TOJIbKO 

nponIBOpeqIDI B nOHHMaHHI1 qnBI1KI1 I1CCJIe,AyeMbIx pa3HbIMI1 aBTOpaMI1 H)l,eHTl1qHbIX 

npoueCCOB (11 cp113WIeCKOH I1HTepnpeTau:I111 pe3YJIhTaTOB 3KcnepHMeHTOB), HO TaK)l(e 

,AOCTaTOqHO THflJfqHbI KaK cyw:eCTBeHHhle OTJIl1qHSI QI1CJIeHHhIX 3HaQeHI1H 

K03cpQ)I111,l1eHTOB nepeHoca, TaK 11 xapaKTepa 3aBHC11MOCTeH 3TIIX K03q,cpHUHeHTOB OT 

OCHOBHbIX 3HaIIH'MbIX cpaKTOpOB. 

TIo 3TI1M npl1ql1HaM TIOKa3aTeJTbHbIM JIBJUleTCJI YCTaHOBJIeHHbIH BO MHOfHX 

3KcnepIIMeHTax HeCTaUHOHapHbIH xapaKTep CBOHCTB «HaHO)l{H.lI.KOCTei:J». MHOfl1e 

3aKOHOMepHOCTH H3MeHeHHJI xapaKTepHCTHK «HaHO)KI1)J;KOCTeih> C POCTOM BpeMeHI1 ,AO 

CHX flOp He 06b5ICHeHbI B paMKax cOBpeMeHHoH TeopHII BSl3KOH )f(H,AKOCTH. EIlJ,e 

60JIbIIIaJI Heorrpe)J;eJIeHHOCTh THnHIIHa .lI.JI5I )l,mpcpepeHqHaJIhHhIX XapaKTepl1CTI1K 

«HaHO)KH,[(KocTeH» (noneR TeMneparyp H CKopocTeH), no KOTOPbIM nOKa KpaHHe MaJIO 

)l,OCTOBepHbIX 3Kcrrep11MeHTaJIbHbIX ,[(aHHbIX. OTCYTCTBHe TaKHX .lI.aHHbIX HCKJIIOIIaeT 

nOKa B03MO)KHOCTb C03,[(aHH5I 06r::o:eH TeopHH npOl,(eCCoB nepeHoca B HaHO)KI1)J;KOCT5IX, 

KOTopasr ,AO HaCTOJIIllerO BpeMeHH He pa3pa60TaHa. 

110 3T11M npl1l.JHHaM TeMa ,lJ;HCcepTaul1H A.B. MHHaKosa, O.lI.HOH H3 ll,eneH KOTOPOH 

5IBJI5IeTCJl 3KcrrepHMeHTaJIbHOe H3~eHl1e K03CPCPIIq11eHToB nepeHoca H TenJIoo6MeHa 

HaHO)KH)J;KocTeH, 6e3YCJIOBHO aKTYaJIhHa. 

TIPI1 aHaJII13e aKTyaJIbHOCTH TeMbI ,[(HccepTauHH A.B. MHHaKoBa CJle.n.yeT TaK)Ke 

OTMeTHTb, l.JTO 3HaqHTeJIbHa5I qaCTb era .ilHCCepTaUl1oHHoro HCCJIe,lJ;OBaHH5I rrOCB5IIlleHa 

MO)J.eJII1pOBaHHlO H 113~emno Tel.JeHlliI H TenJIo06MeHa MHorocpa3HhIX nOTOKOB B MI1HI1 

- 11 MI1KpOKaHaJIax. 3TO HaYl.JHOe HarrpaBJIeHHe npl1BJIeKaeT B nOCJIe,lJ;HHe ro,[(bI K ce6e 

Bce 60nbIIIe BHHMaHMJ[ (HecMOTpJI Ha CJIO)KHOCTH perueHIliI 3a,n:aQ TeqeHl1JI B513KOH 

)l(H,[(KOCTH B KaHaJIaX MaJIbIX nOnepel.JHbIX pa3MepoB) B CBJl3H C TeH)J.eHI.J;HeH CHlDKeHHJl 

MaTepHaJIOeMKOCTH BO MHOfHX OTpaCJI51X TeXHIIKH 11 C03.ilaHHJl TeXHHl.JeCKHX CHCTeM I1 

YCrpOHCTB, 8 KOTOPbIX OCHOBHble TeXHOJIOnrQeCKl1e npOll,eCCbI rrpOTeKaIOT B MHHI1- I1 

MI1KpOKaHaJIax. Ho TeoplliI rrpOll,eCCOB B TaKHX KaHaJIax HMeeT nOKa CKopee 

KaqeCTBeHHbIH xapaKTep (He 5lBJISleTC51 nOKa I1HCTp)'MeHTOM )J.eTaJIbHoro rrpOrH03a 

xapaKTepHCTHKH TeQeHlUl B5I3KHX )KH)J;KOCTeH B TaIGiX YCJIOBl1JIX). IT03TOMY pe3YJIbTaTbI 

)l,I1CCepTaUHOHHOfO I1CCJIe)J.OBaHlliI A.B. MI1HaKoBa B l.JaCTH C03)J;aHI151 OCHOBHbIX 

3neMeHTOB TeopHH TeqeHHSI CTPYK'ryPHo - Heo)J;Hopo)J;HbIX )KJ1)l,KOCTeH B MHHH- H 

MI1KpOKaHaJIaX cYIllecTBeHHO pacllmp.moT cOBpeMeHHbIe npe,ACTaBJIeHIDI 06 3THX 

CJIO)KHbIX npoueccax, 3Kcrrep11MeHTaJIbHOe I-I3Yl.JeHl1e KOTOPbIX BO MHOfIIX cnY:Ia5lX He 

TOJIbKO JlBJI5IeTCJl O"LJeHb CJTO)KHbIM, HO )J;ruKe HeB03MO)l(HO. 

TTPH oqeHKe aKTYaJIbHOCTH TeMbI ,lJ;I1CCepTal.vm A .B. MHHaKoBa He06xo}lHMO 

OTMeTI1Tb, qTO no CBoeM)' cO)J;ep)KaHHlO OHa nOJIHOCThIO COOTBeTcTByeT He TOJTbKO 

npHopHTeTHOM)' HanpaBJIeHIIfO pa3BHTH51 HayKI1, TeXHOJIOfHH 11 TeXHI1KI1 B POCCl1itCKOH 

<De,lJ;epall,~1I1 «liH)J;ycrpH5I HaHOHOCHTeJIeH», HO TaK)l(e H nepe'LfHJO KpHTHIIeCKIDC 

TeXHOJIOrIIH POCCHHCKOH <De)J;epall,}l:I1 «HaHo-, 6IIO-, IIHcpopMall,HOHHbIe, KOfHHTHBHble 

TeXHOJIOfHH» ()'TBep)l()J;eHO YKa30M ITpe3H~eHTa PeD N~ 899 OT 07 HIOJI5I 2011 rO,lJ;a). 

06maSi xapaKTepHcTHKa )lHCCepTallHH. 
,D:HccepTaUlliI COCTOHT H3 BBe)l,eHH5i, IIIeCTlI rJIaB, 3aKJIIOQeHM5I H CTIHCKa UHTHpyeMoit 

JTHTepaTypbI. PYKonHcb HMeeT 06'beM 368 CYpaHHUbI (260 PHCYHKOB 11 34 Ta6JIHUbI). 

Crrl1coK ll,HTl1pyeMoH JIHTeparypbI BKJIIOqaeT 556 I1CTOQHHKOB. 

http:lJ;I1CCepTal.vm


Bo BBe.ueHHH, rrOMHMO 060CHOBaHlUI aKryaJIbHOCTH ));HCCepTallHOHHOrO 

HCCrre));OBaHlUI, CPOPMYJIHPOBKH l{eJIH, orrHCaHH5I HaY'IRotl HOBH3Hbl, rrpaKTHlfeCKOH 

3HaqHMOCTH nO~eHHhIX pe3YJIllTaTOB H 3amHIII,aeMhlX rroJIo)l(eHHH, BblfIOJIHeH 0630p 

JIlUepaTypbI no TeMaTHKe Hccne.llOBamUr, KOTOPbIH: 5IBJI.sIeTC.sI 6a:wH .llJI.sI 060CHOBaHH.sI 

l{eneC006pa3HOCTH ,QHccepTal{HOHHOro HCCJIe));OBaHH.sI. 

B rrepBOH rnaBe PYKOfIHCH rrpHBe,[{eHbI pe3YJIbTaTbI BhlfIOJIHeHHOro aBTOPOM 

.llHCCepTal{HH MaTeMaTHlfeCKoro Mo.uenHpOBaHH5I O~HO¢a3HhIX TelfeHHH H TerrJIo06MeHa 

B.sI3KHX HeC)I(HMaeMbIX )Kll.llKOCTefi B HaH60nee Hcrronb3yeMblx B HaCTOSIrn:ee BpeM.sI 

MHKpOMHKcepax. ABTOPOM pa3pa60TaHa MeTO.LJ.HKa l:mcneHHoro pemeHH5I HaH60nee 

3HaYHMbIX H THnWIHhIX B :)TOH ccpepe 3~aq rH.LJ.pOMexaHHKH If Tenno06MeHa 

npHMeHHTenbHO K MHKpOKaHaJIaM B paMKax npOCYpaHCTBeHHOH MO,.!J.enH TeqeHH5I 

)}(H,n:KOCTH. YCTaHOBneHO, lfTO npHMeH.sIeMOe B .llHCCepTal{HH rH));pO.llJfHaMHlfeCKoe 

OrmCaHHe npolleccoB KoppeKTHO ,n:JI.sI MIfKpOKaHaJIOB C xapaKTepHbIMH rrorrepelfHbIMH 

pa3MepaMH ~o 1 MHKpoMeTpa. ABTOPCKHH rro));XO)); K aHaJIH3Y Hccne,n:yeMhIx rrpoI.I,eCcoB 

06ecnelfHBaeT B03MO)KHOCTb MO));eJIHpOBaHH5I HeH30TepMHlfecKHx nOTOKOB 

MHorOKOMnOHeHTHblX CMeceH B 06rn:eM cJIYlfae HeHhJ:OTOHOBCKHX (peonorwlecKH 

CnO)KHbIx) )KH,UKocTeH. I1pHBe.n..eHbI pe3ynbTaTDI Hccne,n:OBaHIDI TelfeHHH B MHKcepax 

,UOCTaTOlfHO THrrWIHbIX KOHqmrypaI1.HH. B KalfeCTBe OCHOBHOH xapaKTepHcTHKH 

npollecca aHaJIH3HpOBaJIaCb 3<pcpeKTHBHoCTb CMerneHH5I H BblfIOJIHeHbI OlleHKH BnH.sIHH5I 

Ha 3TY xapaKTepHcTHKY OCHOBHbIX 3Ha1.JHMhlX cpaKTopoB. B KalfeCTBe 0606rn:eHHhIx 

rrepeMeHHhIx HcnOnb30BaJIHCb lfHCJIa PeHHOJlb,Uca H IIeKJIe. TIoKa3aHa B03MO)KHOCTb 

yrrpaBneHH5I pe)KHMaMH TeqeHH.sI B pe3ynbTaTe H3MeHeHI1.sI rrrrOTHOCTH, BSI.3KOCTH H 

TeMnepaTypbl CMenlH:saeMblX )Kll)lKocTei1. TaK)Ke Hccrre)J,OBaHbI npolleccllI CMerneHFISI. B 

aKTHBHbIX MHKpoMHKcepax. YCTaHOBneHbI rrapaMeTpbI nYJIbCallHH nOTOKa Ha BXO));e B 

MHKcep, 06ecnelfHBaJ:OmHe ):{OCTH)KeHHe MaKCHMaJIbHOH 3$cpeKTHBHoCTFI pa60TbI TaKHX 

MHKcepoB. 

Bo BTOPOH rnaBe rrplfBe));eHbI pe3YJIbTaTbI lfHcneHHoro MO));enHpOBaHH.sI 

,n:BYXCPa3HblX (a TaJOKe ,QBYX)KH)lKOCTHbIX) TelfeHHH B MHKpOKaHaJIax. I1poBe):{eHo 

MO.ll.enHpoBaHHe TeqeHHH ));OCTaT01.JHO rrpe,n:cTaBHTenbHoH rpyrrmI )KH.llKOCTeH (BO,UHbIH 

pacTBop rnHuepHHa, rrapaqmHoBoe H KacTopoBoe MaCJTa, BO));IlI, HORHOH )KH):{KOCTH, 

Hecprn). BbHIBJTeHbI HeCKonbKO pe)f(HMOB TeqeHH.sI .llByx )f(H,L{KOCTeH B MHKpOKaHaJIaX 

(napaJlJ1eJIllHbIH, KarreJIbHbIH, CHapSI,n:HbIH , xaOTWIHhIH). TIocTpoeHhI KapTbI pe)f(HMOB. 

PerneHa 3a,ualfa BbITeCHeHH.sI He<pTH HaHO)l(I1,[{KOCTbIO H3 MO.lleJ1bHOH ropRoH rropo):{bl. 

)l,J15I 3aMDIKaHH5I MaTeMaTHlfecKoH MO.lleJIH BblnOJIHeHbI 3KcnepHMeHTbI C lleJIbIO 

orrpe):{eneHH.SI Heo6xo):{HMbIX ,1I,115I perueHH5I 3a){alfH 3MnHpHlfecKHe xapaKTepHcTHKH 

Cpe.llbI (K03<p<pHl{HeHTa Me:>Kcpa3HOrO HaT5DKeHH.sI H KpaeBoro yrJIa CMa1.JHBaHH.sI). 

YCTaHOBJIeHO, 1.JTO C POCTOM KOHl{eHrpaUI1H HaH0pa3MepHbIx QaCTRll Me)l{<pa3HOe 

HaT5I)I{eHHe Ha rpaHHll,e pa3,Qerra «HecpTb-HaHO)I{H,1J;KOCTb» 3HaQRTeJlbHO CHFI:>KaeTC.sI, a 

KpaeBoH yron CMalfHBaHH.sI pacTeT cyrn:ecTBeHHo. TaK)I{e YCTaHOBJleHO, QTO pa3Mep 

HaHOqaCTHl{ OK33bIBaeT BnH.sIHHe Ha Me)f(cpa3HOe HaT5I:>KeHJ{e H Ha KpaeBoH yron 

CMaQHBaHH.sI nOBepxHocTH He$ThIO. Pe3YJIbTaTbI QHCrreHHoro aHaJIH3a rrOKa3a.JIH 

B03MO)f{HOCTb 3HaQHTenbHoro YBeJIHQeHH5I K03¢<p.HUHeHTa H3BJIelfeHIDl HecpTH rrpH 

.LJ.06aBJIeHHH HaH01.JaCnrll B BblTeCH5I}{)ruyIO )f{FI,[{KOCTll BCJTe.llCTBHe ynYlfIlleHH.sI 

CMalfHBaHH.SI ropHoH lIOPO):{bJ BO):{OH rrOCJIe ));06aBneHJ.uI B Hee HaHOlfaCTHll. 
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TpeTbH, IIeTBepTaH, ITHTaH M IIIeCTaJJ rJIaBbI ITOCBHIII.eHbI OITHCaHMIO pe3ynbTaToB 

HCCJIe,QOBaHIDl HaHO)£(H,QKOCTeH. B TpeTbeH: r]laBe rrpe.u.CTaBJTeHbI pe3ynbTaTbI 

3KCrrepHMeHTaJTbHbIX HCCJIe.u.OBaHHH npOueCCOB H3MeHeHH5I B5I3KOCTM HaHO)l(H)l,KOCTeH 

C H3MeHeHMeM lJMCneHHbIX 3HaIIeHHH OCHOBHbIX 3Ha-rrnMbIX cpaKTOpOB (paJMepOB 

qaCTMlJ" HX KOHClmrypaUHH, TeMrrepaTyphI, ,n06aBOK rrOBepXHOCTHO-aKTHBHbIX BelIIecTB 

H rrOJIHMepOB). HCCne.n:OBaHa 60]lbIIIa.sI rpyrrrra HaHO)£(H,[(KOCTeH Ha OCHOBe 

'[(HCTHJIJIHpOBaHHOH BO)J,bl, 3THJIeHrJlHKOJUI H MaIlIHHHoro MaCJTa C IIaCTHuaMH 60JIblllOH 

rpyrrnbI THllHqHbIX OKCH.L(OB B ,nOCTaTOlJHO rrHrpOKHX .n:Harra30HaX H3MeHeHHH 

xapaKTepHblX pa3MepOB qaCTHIJ. H HX KOHIJ.eHTpaUHH. ITo pe3YJIbTaTaM rrpOBe.n:eHHhlX 

3KcrrepHMeHTOB YCTaHOBJIeHbI YCJIOBH5I nepexo.n:a OT HbIOTOHOBCKoro rrOBe.u.eHHH 

HaHO)l(H)lKOCTeiI K HeHbIOTOHOBCKOMY rrpH H3MeHeHHH KOHueHrpaUHH: H xapaKTepHbIX 

pa3MepOB qaCTHU. 

B qeTBepTOH rnaBe rrpHBe,[(eHhl pe3ynbTaTbI 3KcnepHMeHTaJJbHbIX HCCJIe.n:OBaHHH 

3aKOHOMepHOCTeiI H3MeHeHH5I K03CP<PHuHeHTOB TerrJIOrrpOBO.IJ:HOCTH 60JIblllOH: rpyrrITbl 

HaHO)J(H,UKocTei1 ITpH H3MeHeHHH OCHOBHbIX 3HaLJHMbIX cpaKTopOB, xapaKTepH3YIOmHX 

rrplfCYTCTBHe B )£(H,[(KOCTH HaHopa3MepHbIX LJaCTHI.I.. ITOJIYIIeHbI 3KcrrepHMeHTaJIbHble 

.n:aHHhIe, Heo6xo.D.HMble .llAA t.lHcneHHoro MO.1leJIHpOBaHHH rrpoueCCOB TerrJIOrrepeHoca B 

HaHO)£(H,llKOCTHX. 

B mITOR rJIaBe rrpHBe.n:eHbI pe3ynbTaTbI 3KcrrepHMeHTaJIbHbIX H TeopeTWleCKHX 

HCCne.ll.OBaHHH, BblllonHeHHhlX C ueJIblO YCTaHOBJIeHH5I OCHOBHbIX xapaKTepHCTMK 

rrpOlJ,eCCOB BbIHY)l(.IJ:eHHOH: KOHBeKUHH HaHO)KH.IJ:KOCTeH, Heo6xo.D.HMblX B npaKTHlJeCKHX 

rrpHnO)KeHIDIX, - K03CPCPHUHeHTOB TerrJIOOT,naYIH. YCTaHOBneHO, qTO pa3pa60TaHHa.sI 

aSTopOM ,UHccepTaUHH MaTeMaTHYIeCKaH MO.llenb rrpH HCrrOJIb30BaHHH .lI.OCTOBepHO , 
YCTaHOBJIeHHbIX 3KcrrepHMeHTaJlbHO K03cpCPHlJ,HeHTOB rrepeHoca XOP0lI10 orrHCbIBaeT 

rrpoueCCbI TermOOT.u.aYIH rrpH TeLJeHHH HaHO)KH.L(KOCTeiI S KaHaJIaX Kpyrnoro 

nOrrepel.JHOrO ceI£eHHH. 

B rneCTOH rnaBe rrpe,[(CTaBJIeHbI pe3YJIbTaTbI 3KcrrepHMeHTaJIbHblX HCCJTeL(OBaHHR 

aBTopa .IJ:HCCepTaI.J,HH, BbIIIOJIHeHHbIX C lJ,eJIbIO YCTaHOBJIeHIDI OCHOBHbIX 

3aKOHOMepHOCTeH. KpH3Hca KHrreHH5I HaHO)J(HL(KOCTen Ha UHJIHHnpHI£eCKOM 

HarpeBaTene. AHaJIorHI£HO HCCJIe.D.OSaHHHM, OITHCaHHblM B TpeTbeH - rr5.ITOM rnaBax, 

H3yqeHo BJIID:lHHe KOHIJ,eHrpau.H11, pa3MepOB H MaTepHarra HaHOl.J.aCTHIJ, Ha BeJIHl.JHHY 

KpHTyp.JeCKoH nnOTHOCTH TerrnOBoro rrOTOKa. KpOMe 3THX cpaKTOpos npOBe)J,eH aHamfJ 

BJlHRHHJl .IJ:nHTeJIbHOCTH rrpouecca H paJMepa HarpesaTeJTH Ha OCHOBHYIO 

xapaKTepHCTHKY KpH3Hca KHneHIDI. 

B 3aKJIIOlJemIH CcpopMYImpOBaHbI OCHOBHble pe3ynbTaTbI H BbIBO.IJ:bT 

.IJ:HCCepTaIJ,HOHHOro HCCJIe.llOBaHHH A.B. MHHaKoBa. 

0611J.aSl MeTO,[(OJIOrHSI H MeTo.r.HKa HCCJ1e'[(OBaHHJI 

MeTo,UHKH HCCJle.llOSaHIDr, rrpHMeH5IeMhIe B .llHCCepTaUHH A.B. MHHaKoBa, 

BKJIIOl.J.aIOT B ce6H COBOKyrrHOCTb TeopeTwlecKHX H 3KcrrepHMeHTaJIbHbIX rrO.ll.XO,[(OB K 

H3Y'1eHHIO rrpoueccoB TeqeHIDI Heo.u.HopOnHbIX )l.(H.D.KOCTeH B MHHH- H MaKpOKaHaJIax, a 

TaK)l(e K03<P¢MIJ,HeHTOB rrepeHoca H Terrrroo6MeHa HaHO)KH.L:J:KocTeH. ABTop 

,[(HccepTaIJ.HH Mo.n:ePHH3HPOBaJI H3BeCTHhIe MeTO.D.HKH 3KCrrepI1MeHTOB H pa3pa60Tarr 

HOBbIe rrpHMeHHTerrbHO K peIlleHHlO 3a.l(aI£ CBoero ;.t;HccepTaIJ.HOHHOro HCCJIe;.t;OBaHHH. 

ITpH 3TOM 6blJIa Hccrre;.t;OBaHa OqeHb 60JTbllIaH rpyrrrra HaHO)l(H,llKOCTeH, ,[(OCTaTO~HO 
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cymecTBeHHO OTJUfliffiOmHXC.H no CBOHM cpH3W-leCKHM CBoHCTBaM. ITocrre)].Hee npHBeJIO 

K He06xo.llHMOCTH COBeplIIeHCTBOBaHH5I KaK MeTO.llOB npOBeneHIDl 3KcnepHMeHTOB, TaK 

H pefHCTPaIJ,Hli OCHOBHhlX xapaKTepHCTHK I1CCJIe.n;OBaBlIIHXC5I B .llHCCepTan:HH 

npou:eCCOB. ITpH p3.3pa60TKe MeTo.n;HK H3MepeHH5I xapaKTepHCTHK HCCJIe.llOBaBIlIHXC5I 

HaHO)KH,llKOCTeH aSTOp .llHCCepTaIJ,HH HCnOJIb30BaJI COBpeMeHHbIe rrpe,n:CTaBJIeHH.SJ 0 

cpH3HKe rrpou.eCCOB rrepeHoca B TaKHX )KH.llKOCTSfX. ITpH ITJIaHHpOBaHHH H npOBeneHHH 

3KcnepHMeHTaJIbHhIX HCCrrenOSaHHH, a TalOKe npH 06pa60TKe pe3ynbTaToB 

COOTBeTCTBYfOmee SHIiMaHIie 6hIJIO y,n:erreHO aHaJIIi3Y CHCTeMaTHqeCKHX Ii cnyqaHHhIx 

norpelllHOCTeH (Heonpe.ll.eJIeHHOCTeH no HOBOH TepMllHOJIOfHH) pe3ynbTaToB 

H3MepeHHH. ITPH rrpoBenemfH TeopeTWIeCKIiX HCCJIenOBaHHH aBTOp rrpOseJI 

MaTeMaTHqeCKOe Mo)].eJIHpOBaHHe IiCCJIe)].OBaBIIlHXC5I HM npOIJ,eCCOB C HCIIOJIb30BaHHeM 

COBpeMeHHOfO MaTeMaTHqeCKOfO annapaTa MeXaHHKYl CnJIOillHOH cpe,n:hI H MeTOnOB 

qHCJIeHHOfO pellleHIDl HeJIHHeHHhIX 3a)].aq fH.llpOMexaHHKH H TenJIOllepeHoca 8.H3KHX (B 

TOM qHCJIe HeHbfOTOHOBCKHX) )KH)].KOCTeH. ITPH BhI60pe MaTeMaTHqeCKl1X Mo.n;eJIeH 

A.B. MHHaKoB HCrrOJIh30BaJI cOBpeMeHHbIe npe)].cTaBJIeHl1.H 0 npoueccax TeqeHIDl B 

MHHH- H MHKpOKaHaJIaX, a TaK)Ke 0 CBOHCTBax HaHO)KH)].KOCTeH. Bce BbIBO,ILhl H 

3a.KJIfOqeHH.SI, CCPOPM)'JIHpOBaHHbIe B )].HccepTa.u:I-fH A.B. MliHaKoBa COOTBeTCTBYfOT 

cOBpeMeHHhIM llpe,ucTaBJIeHIDlM 0 cpH3YlKe llpOU.eCCOB rrepeHoca MaCCbI, HMrrYJIhCa H 

3HeprHH B HaHO)l{UllKOCT5IX, a TaK)I(e rrpH TeqeHHH B.H3KHX )l(H,1lKOCTeH B MHKpO- H 

MHHHKaHaJIax. 

HaY1.JHaSl HOBII3Ha nOJlyqeHHblX pe3YJlbTaToB. 

KpHTepHfO HOBH3HhI B rrOJIHOH Mepe cooTBeTcTByeT 60JIhllIa.H rpyrrrra pe3YJIhTaTOB, 

lIorrYl.JeHHbIX A.B. MYlHaKOBhIM rrpH BhIrrOJIHeHHH cBoero )].HccepTaU:HoHHoro 

YlCCne)].OBaHH5I. HOBH3Ha OCHOBHblX pe3YJIhTaTOB H 3amHIIJ.aeMhIX rrOJIO)l(eHHH 

rro)].TBep)K)].aeTC.5£ rry6JIHKaU:H.5£MH 60JIbIIIOrO (cymecTBeHHo npeBhlIIla.fOmerO cpe)].Hee 

l.JHCJIO CTaTeH rrpH 3alII.HTe ,UOKTOPCKHX .n:HccepTaU:HH) l.JHCJIa CTaTeH B 

BhlcoKopeHHmroBblx Me)l()].YHapO)].HbIX HayqHhIx rrepHo)].WlecKHx H3,lJ,aHH.HX H 8 

)l()'pHaJIaX PAR. ITo MHeHHfO orrrroHeHTa, HaH60JIee 3HaqHMbIMH H3 HHX .HBJI5IfOTC5I 

CJIe.n:YfOIIJ.l1e. 

1. MaTeMaTHQeCK35I Mo,n:eJIb rH)].po,UHHaMHl.JeCKHX 11 TerrrrocpH3HQeCKHX npOIJ,eCCOB 

B HaHO)[(H)].KOCT5IX, yqIITbIBafOlII.aJI BJIH.HHHe HaHOqaCTl1l{ Ha pe)KHMhI TeqeHIDl H 

K03<PCPI1n:HeHThl rrepeHoca. 

2. 3KcnepHMeHTaJIhHhIe .llaHHhIe 110 OCHOBHhIM K03<pCPHUHeHTaM rrepeHoca B 

60JIhllIOH rpynne pa3HhIX no CBoHcTBaM HecymeH cpe)].bI HaHO)KH)].KocTeH. 

3. MexaHH3Mbl nOBhlllleHI15I K03cpCPHIJ,HeHTa H3BJIeqeHI15I HecpTH npH ee 

BbITeCHeHHH HaHO)l(H.llKOCTbfO H3 MHKpOnOpl1CTOH cpe,n:hI. 

4. YCTaHOBJIeHhI no pe3YJIbTaTaM 3KcnepHMeHTaJIhHbIX HCCJIenOBaHHH 

3aBHCHMOCTH K03<pqmUHeHToB TenJIOOT.llaqH npl1 JIaMHHapHoM H Typ6YJIeHTHOM 

TeqeHHH 60JIbIIIOH rpynrrbI .n:OCTaTOqHO TYlnWIHhIX B HaCT05IW;ee BpeM5I 

HaHO)l(H,D.KOCTeH OT KOHIJ,eHrpan:HH, pa3MepOB H MaTepHaJIa qaCTYlIJ,. 

5. 3KcnepHMeHTaJIbHO orrpe,n:erreHhl ycrrOBH.H JIaMHHapHo-Typ6YJIeHTHOro 

rrepexo,n:a npH TeqefffiIi HaHO)KI1.llKOcTeH B KpyrJIOH Tpy6e. 

6. Do pe3YJIhTaTaM 3KcnepHMeHTaJIhHhIX HccJIe,ILoBaHHH YCTaHOBJIeHhl 

3aKOHOMepHOCTH KpYl3HCa KHrreHHSI HaHO)l(H,ILKOCTeH. ITorryqeHhI 3aBHCHMOCTH 

http:cpe)].bI
http:H3,lJ,aHH.HX
http:3a.KJIfOqeHH.SI
http:rrpe,n:CTaBJIeHH.SJ


KpHTI1QeCKOrO TennOBOrO nOTOKa OT KOHu;eHTpau.HH, paJMepa, MaTepHaJIa "tJacnu.(, 

pa3MepOB HarpeBaTeJUI H ,n:mrreJIbHOCTH rrpoQecca, a TalOKe )l06aBKH nOBepXHOCTHbIX 

BeID;eCTB. 

7. ITo pe3yrrbTaTaM MaTeMaTWIeCKoro Mo,n:em-rpoBaHIDI C HCnOJIh30BaHl1eM 

pa3pa60TaHHOH asTOPOM MeTO)])1KH BbI)leJIeHbI OCHOBHhle pe)l(lIMbI Te"tJeHIDJ: H 

cpaKTopbI, OKaJhlBaIOillHe 3Hay.HMoe BmUlHHe Ha 3<pcpeKTHBHoCTh nepeMellIl1BaHIDJ: ,n:Byx 

)l(I1).lKOCTeH B MHKpOMI1KCepax. 

8. B pe3YJIbTaTe MaTeMaTI1"tJeCKoro MOI(eJIl1pOBaHH51 rrpoueccoB )lBYXCPa3HhIX H 

)lBYDKH.I1,KOCTHbIX Te"tJeHHH B MI1KpOKaHaJIaX BhII(eJIeHhI "tJeTbIpe pe)f(I1Ma Te"tJeHH51 .IlByx 

)f(HJI.KOcTeH Ha npl1Mepe «Heq)Tb - BO)la»: napaJIJIeJIbHbIH, KaneJIbHhlH, CHap51)lHbIH, 

xaoTwlHbIH. 

CTeneHb 06ocHoBaHHocTH H LlOCTOBepHOCTH HaYlJHblX nOJIOIKeHHH, BbIBO.D:OB 

H peKoMeH.LI.aUMH, c'i>0PMYJlHpOBaHHblx B .LI.RCcepTallHH. 

,[(ocToBepHocTb rro~eHHhIX A.B. Ml-1HaKOBbIM pe3YJIbTaTOB, OCHOBHbIX 

3aIlI.HlllaeMblX nOJIO)l(eHHH H BbIBO)lOB 06YCJIOBJIeHa, B nepByro o"tJepe.D:b, JIOrl1"tJeCKI1MI1 

CB51351'MH np06JIeMbI, pelIIaeMoH B )lHcCepT~I1I1, ueJII1 H 3a)laq Hccne,UoBaHHH, 

pa3pa60TaHHbIMH HJIH BbI6paHHbIMH aBTopOM MeTO)lI1KaMI1 I1CCJIe.I1,OBa8I151 

(3KcrrepHMeHTaJIbHblMI1 11 TeopeTH"tJecKHMH) H rrOJIyqeHHhIMH pe3YJIbTaTaMH. 

MaTeMaTI1"tJeCKl1e MOAenl1, pa3pa60TaHHbIe H HCrrOJIb3yeMble aBTopoM )lI1CCepTaIIHH, 

5lBJI51IOTC51 CJIe,UCTBHeM <pYH)laMeHTaJIbHbTX 3aKOHOB coxpaHeHH5l MaCCbI, I1MrryJIbCa H 

3HeprHH, 11 OrrHCaHI1.Sl C I1CrrOJIh30BaHHeM 3KCrrepl1MeHTaJIbHbIX ,UaHHbIX CBOHCTB 

HaHO)l(I1.I1,KOCTeH. A.B. MI1HaKOB HCnOJIh30BaJI XOPOIliO anp06HpoBaHHbTe rrpl1 perneHI111 

cnO)J(HhIX HeJIHHeHHbIX 3a,IJ,aQ flI,UpoMeXaHHKl1 11 TefIJIocpl13HKl1 QHCJIeHHble MeTO.IJ:bI. 

Bce paJpa60TaHHble aBTopoM MeTO,lJ,HK11 "tJHCJIeHHOfO MO)lenHpOBaHH51 npOlIIJII1 

BepHCp11:KaUHIO Ha 60.J1blIJOH rrpe)lCTaBHTeJIbHOH rpyrrne 3KcrrepHMeHTaJIbHbIX .n:aHHbIX. 

,[(ocToBepHocTb pe3YJIbTaTOB 3KcnepHMeHTaJIbHbIX 11:CCJIe.n:oBaHHH 06ocHoBaHa 

I1CnOJIb30BaHl1eM I(JI.Sl perncTpaUl1If OCHOBHbIX xapaKTepl1CTI1K 11CCJIe.n:OBaBlIIHXC5l 

rrpou.eccoB cOBpeMeHHoro cepTHc:pI1Ul1pOBaHHofo o60pY)lOBaHH51, a TaK)f(e aHaJIH30M 

CI1CTeMaTH"tJeCKJfX H CJIy-qaHHblx rrorpeilIHocTeH (Heorrpe)leneHHocTeM no HOBOH 

TepMHHOJIOfI1H) pe3YJlbTaTOB H3MepeHI1H. 

llpaKTHQeCKaSi 3HalJHMOCTb 

ITo MHeHHIO onrrOHeHTa, )lHCCepTaUHoHHoe HCCJ1e)lOBaHHe A.B. MHHaKoBa rrpH 

BceM ero CPYH)laMeHTaJIbHOCTH I1MeeT H OLJeBH)lHOe rrpaKTH"tJecKoe :3Hay.eHHe. B 
HaCT051lUee BpeM.sJ BO MHOrl1X npOH3BO)lCTBeHHbIX, KOHCTPYKTOPCKHX H rrpoeKTHbIX 

opraHH3aUH.SlX H YQpe)l(I(eHl1.sJX npe.n.npHHHMaIOTC51 nOnbITKlf HCnOJlb30BaH1151 B 

paJJIIf\!HbIX TeXHonorH"tJeCKHX rrpoueccax HaHo)J(H.IJ:KOCTeH. ITP11 3TOM He06xo,UHMbIMH 

5lBJI51IOTC51 CBe)leHIDI 0 K03cpqmUHeHTax TenJIOlIpOBO)lHOCTH H B513KOCTI1 TaKHX 

cycneH311H. Ho .1l0CTOBepHbIX .LI:aHHbIX no TaKHM K031>cpl1UHeHTaM )la)l(e .1lJT.sJ 

npocTeitillHx HaHO)KH)J;KocTeH Oy.eHb MaJIO. EOJIee Toro, MHOfl1e TaKHe )laHHhle 

.sJBJI51IOTC51 eCJIl1 11 HenpOTl1BOpe"llHBhIMH, TO, rro Kpa:HHei1: Mepe, HecornaCYIOlUHMHC5I. 

ITOJTyqeHHbTe B )ll1CCepTaU:HH A.B. Ml1HaKoBa xapaKTepHCTHKH HeCKOJIbKRX .IleC51TKOB 
..... ..... ,- ..... 

HaHO)l(l1I(KOCTeH 51BJI5IIOTC5I OIJeHb xopomeH 0a30H ,D.J1.sJ npoBepeHH5I orrbTTHO-

KOHCTPYKTOPCKHX pa60T IIO C03,UaHHIO TeXHOJIOrHM, TeXHH"tJeCKHX CHCTeM I1 YCTPOMCTB, 

B KOTOPhIX I1CnOnb3YIOTc5I. HaHO)l(H.1lKOCTH. Ba)l(HO, "lfTO nOJIyqeHHbIe aBTopoM 

http:OrrHCaHI1.Sl
http:KOHu;eHTpau.HH


,lI,HCCepTaUHH .lI.aHHbJe COOTBeTCTBj'lOT ,llOCTaTOtfHO ilUiPOKHM ,L(Harra30HaM H3MeHeHHH 

pa3MepOB qaCTHIJ., IDe Komimrypau.HH, MaTepHaJIOB 4acTHu, H CBOlfcTB Hecymeif Cpe,llhl. 

3aMeqaHHil no AHccepTaQlI1I 
1. He 060cHoBaHo, no MHemHO onnOHeHTa, HCnOJIh30BaHHe TepMvfHa 

«MHorocpa3HhIe nOTOKH». ASTop paCCMaYpl-lBaeT He CMeCH )KfI)J,KOCTeii C BKJlI04eHHHMH 

HX napOB H 3aKpHCTaJIJIH3HpOSaHHbIX cpparMeHTOB. HaHO)J(H,lI,KOCTH MO)f(HO c~mTaTb 

reTeporeHHbIMH cpe.lI.aMH nOTOMY, tfTO qaCTliu,hI H HeCYlll.a.Sl )K}U(KOCTb He .SIBJUIIOTC.SI 

)J;ByM.II pa3HbIMH COCTO.SlHIUIMH O.lI.HOrO BemeCTBa. 

2. O.!.lHHM H3 OCHOBHblX BapbHpyeMhIx B ,UHccepTaIJ.HH rrapaMeTpoB rrpH 

HCCJle,llOBaHHIDC rrpou,eccoB TeqeHH.SI H CMerneHH.SI )KH,nKocTeM .SIBJUIeTCSI tfHCJIO 

PeHHOJIb,nca. I1pH ero orrpe,lI,eJIeHHH B KaqeCTBe xapaKTepHofo pa3Mepa HCnOJIh3yeTC.SI 

fH,lI,paBJIWIeCKHH ,lI,HaMeTp KaHana, KOTOPbJ:H B )J;aJIhHeHll1eM TaK)I(e HCrrOJIb3yeTcSI npH 

orrpe,lI,eJIeHHH tfHCJIa Re HeHbIOTOHOBCKHX )l(H,lI,KOCTeH. Ho HCnOJIb30BaHHe 3Toro 

napaMeTPa 060CHOBaHO npH BbI1.iHCJIeHHli l·mCJIa Re .!.lilll TetfeHHH: B KaHaJIaX C 

HeH3MeH.SlIOlllHMMCSI no rrpO,llOJIbHOH Koop,nHHaTe cBoikTBaMH cpe,nbI. Bo Bcex )J(e 

paCCMarpHBaeMblX B ,lI,HCCepTauHH BapHaHTax 3anaq BCJIe)J;CTBHe H3MeHeHHSI 

KOHueHrpaUHJ.f KOMIlOHeHT ITO ,lI,JIHHe KaHGUla H3MeHSIeTCSI H B.H3KOCTb. BhI60p QHCJIa 

PeHHOJIb,lI,Ca B KaQeCTBe xapaKTepHOfO pa3Mepa 06JIaCTH aHaJIH3a He 060CHOBaH. 

bOJIbIIIHHCTBO npliBe,lI,eHHblX B rrepBbIX .lI.ByX fJIaBaX ,LlHCCepTaUHH HJUIlOCTpam,n1 

rrOKa3bIBalOT, tITO C POCTOM rrpO,lI,OJIbHOH KOOp,lI,HHaTbI H3MeH.SlIOTC.SI cymecTBeHHO Bce 

xapaKTepHCTHKH TeqeHIDJ:. 

3. ITpH H3yqeHHH HeH30TepMWIecKHx TetIeHHH B MHKpOKaHaJIaX aBTOp 

orpaHH4.HJ1C.SI paCCMOTpeHHeM JIHllIb BbIHY)K,D;eHHOM KOHBeKu,HH, Me>K,I(Y TeM rrpH OqeHb 

MaJIbIX '4HCJIaX PeHHOJIb,lI,Ca BJIHJ[HHe CB060,lI,HOH KOHBeKUHH MOrJIO 6bI 6bITb 

cymecTBeHHblM . 

4. I1pH MOneJIHpOBaHHH Te"lleHHH HaHO)l(H,[(KOCTH B paMKax 

,lI,ByxKoMnoHeHTHoro nO,lI,XO)l,a ,Z:(JISI OITHCaHHSI K03cpqmUHeHTa .lI.HCPCPY3HH HaHO'4aCTHu, 

HCrrOJIh30BaJIOCb ypaBHeHHe KJIaCCH4ecKoH TeopHH 3HlllTe:H:Ha-CToKca. I1PH 3TOM B 

TpeTbei{ H tIeTBepTbIx rJIaBaX nHccepTau,Hl,I aBTopoM 6hIJIO nOKa3aHO, "llTO BH3KOCTb H 

TerrJIOrrpOrrpoBo,nHOCTb HaHO)KH,lI,KOCTeii He OITHChIBaIOTC5I KJIaCCH'4eCKHMH TeOpH.HMH. 

5. B pa60Te CHCTeMaTHtfeCKH 3KcnepHMeHTaJIbHO H3YtfeHhI K03q,qmUHeHTbI 

rrepeHoca HaHO)KH,lI,KOCTe:H: B lllHPOKHX ,lI,Hana30Hax KOHlJ,eHYpaU}1H H cpe,nHero pa3Mepa 

HaHOqaCTHu pa3JIWIHOrO COCTaBa. OIIHaKo, B TeKCTe ,lI,HCCepTallHH HHtferO He CKa3aHO 0 

q,opMe HaHOtIaCTHu,. B03MO)KHO, qTO cpopMa HaHOtfaCTHu, .SIBJISIeTC5I erue OnHHM 

cpaKTopOM OT KOTOPOfO, 3aBHCSIT CBOHcTBa HaHO)f(H,Z:(KocTeH. 

6. ITpH H3yqeHHH MexaHH3MOB HecpTeBbITeCHeHIDJ BO BTOPOH rJIaBe H 

KpH3Hca KHneHHJ[ B IIIecToH rJIaBe 3KcnepHMeHTaJIbHO rrOKa3aHO, tfTO HaHO)KH,lI,KOCTH 

MorYT 3HaQl-iTeJ1bHO H3MemiTh CMa'4HBaeMOCTb rroBepXHOCTe:H:. I1PH 3TOM CaMH 

HaHOQaCTHu,hI MOryr 6bITb KaK rH.n.pocp06HbIe, TaK H rH,lI,pocpITJIbHbIe. B TeKCTe 

JUiccepTaUHH HWIero He CKa3aHO 0 CMaqHBaeMOCTH CaMHX HaHOqaCTHI..{ 6a30BbIMH 

¢JIIOHIIaMH. 

C,lI,eJIaHHhIe 3aMetIaHH.SI He CHH)KruoT BbICOKYIO B u:eJ10M OUeHKY 3HaQITMOCTIT ;:I.mr 
HaYKH II rrpaKTHKH pe3YJIbTaTOB, 3arn;ITIU,aeMbIX rrOJIO)f(eHH:H: IT BbIBO,!:(OB, npHBe,lI,eHHblX 

B IIHccepTaUHl1 A.B. MHHaKoBa. 
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Ha OCHOBaHHH aHanH3a cOnep~aH~ pYKOrrHCH H aBTOpecpepaTa ~HccepTaQHH 

A.B. MHHaKoBa MO~HO C,llenaTb 06ocHoBaHHoe 3aKJl.lOlfeHHe, \.ITO B peQeH3HpyeMoH 

)lHCCepTaQHH rrpe,n:CTaBJIeHbI HOBbIe KpyrrHbIe )lOCTH)I(eHlISJ B pa3BHTHH ,n:Byx HaYlfHbIX 

HarrpaBneHHH «HaHo~11,I(KOCTH» H «TelfeHHe BSJ3KHX )IGI,llKOcTei1 B MHKpOKaHaJIax». 

3aKJIJ{)I-IeHHe 0 COOTBeTCTBH" JJ:HccepTaUH" KpHTepHSlM. 

,L(HccepTall,illl A.B. MHHaKOBa SJBJUreTC.SI 3aKOHQeHHOH HaYlfHO-

KBaJIHCPHKaQHOHHOH pa6oToH, BbIrrOJIHeHHOH CaMOCT05ITenbHO, CO,Il;ep)I{HT pe3YJIbTaTbI 

3KcrrepHMeHTaJIbHbIX If TeopeTHlfecKHx HCCJIe,Il;oBaHHH, COOTBeTCTBYIDlIJ)1e KpHTepHIO 

HOBH3HbJ. 

)J,HccepTaUJifSJ A.B. MHHaKoBa cooTBeTcTByeT CrrellHaJIbHOCTH 1.l.9 - MexaHHKa 

)l(H,llKOCTH, raJa H rrITa3MbJ, ABTopecpepaT .n.HccepTall.HH rrOITHOCTblO cooTBeTcTByeT 

TeKcTY PYKorrHcH ,Il;HCCepTall.HH, KOTOpa.Sl HarmcaHa rrpaBHflbHbIM PYCCKHM .sI3bIKOM, B 

)J:OKa3aTeJIbHOM cnwe 11 XOPOlllO HJIITlOC-rpHpOBaHa. 

Ha OCHOBaHHH aHaJIH3a cOJJ:ep)l(aHIDI PYKOTIHCH H aBTope¢epaTa ,AMCcepTaUHH 

A.B. MHHaKoBa «I13YlfeHHe MHor0<pa3HbIX rrOTOKOB B MHKpOKaHaJIaX H 

TerrJIocpM3HlfecKHx XapaKTepHCTHK HaHO)l(:HJJ;KOCTeH» MO)l(HO c.n:eJIaTb 06ocHoBaHHoe 

3aKJIIO\.IeHHe 0 TOM, lfTO OHa COOTBeTcTByeT Tpe60BaHHJIM 11. 9 IIoJIo)J(eHH.sI 0 

npHCY)I(.n.eHHH YlfeHbIX cTeneHeH, YTsep)K)J:eHHoro IToCTaHOBJIeHHeM llpaBl1TenbCTBa 

PcD N2 842 OT 24.09.2013 (pe,I( . OT 01.10.2018), a ee aBTOp AH.n:peH BI1KTOPOBHQ 

MHHaKOB, 3aCJI)')KHBaeT rrpHCY)I(,lJ,eHI1.sI yqeHoi1 CTerreHH ,Il;OKTOpa CPM3HKO­

MaTeMaTH\.IeCKHX HayK no crreQHaJIbHOCTH 1.1.9 - MexaHHKa )l{H,I(KOCTH, ra3a II 

nITa3MbI. 

,L(OKTOP CPH3HKo-MaTeManilfecKHx HayK 

(01.04.14 - TerrJIocpH3HKa H TeOpeTHqeCKM TerrnoTexHHKa) 

I1pocpeccop HayqHo-o6pa30BaTeJIbHOrO ueHTPa M.H. EYTaKoBa 

I1H)I(eHepHOI111IKOJIbI 3HepreTHKH cDrAOY BO Hl1 TTIY 

03 .12.2021 

nOmneXHHQeCKOrO YHHBepOiTeTa , 


IIOQTOBhIH a,n:pec: 634050, r. TOMCK, TIp. JIeHHHa, ..a..3 0, 

<DrAOY BO HI1 TllY, Ten.: 8 (3822) 60-63-33, 

tpu@tpu.ru; http://www.tpu.ru/ 

E-mail: marisha@tpu.ru 

Ten.: 8(3822)60-62-48 

HaHMeHoBaHHe OpraHH3au.HH: cDe,Il;epaJIbHOe rocy.rr.apCTBeHHoe aBTOHOMHoe 


06pa30BaTenbHoe Ylfpe)l(,II;eHl1e BbICIIIero 06Pa30BaHH.SJ «HaQHOHaJIbHbIH 


HCCJIe.n:oBaTeITbCKl1H: TOMCKH.H: rrOJIMTeXHHQeCKH.H: YHHBepcHTeT» 
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