
OT3hIB OCPHIJ;HAJIhHOrO OnnOHEHTA 
Ha )1.HCCepTaIJ,HIO Cy)1.aKOBa BJIa)1.HMHpa CepreeBHQa <OIBJIeHHH 


CaMOOpraHH3aIJ,HH B CJIO~HhIX aKTHBHhlX KOJIJIOH)1.HhlX CHCTeMaX», 


rrpe,n:CTaBJIeHHYID K 3am1Ue Ha COHCKaHHe ~eHOll CTerreHH KaH,n:H,n:aTa <pH3HKO­

MaTeMaTWleCKHX HayK rro crreU:HaJIhHOCTH 1.3.14 - TerrJIo<pH3HKa H TeopeTWleCKa51 

TerrJIOTeXHHKa. 

AKryaJIhHOCTh TeMhI )1.HCCepTaIJ,HH 

AKTHBHhIe KOJIJIOH,n:HhIe 3MYJIhCHH HCrrOJIh3YIOTC5I ,n:IDI Pa3JIWIHhIX u:eJIell Ha 

Bcell HCTOPHH l.JeJIOBeKa Ha OCHOBaHHH aHaJIH3a H o606meHH5I 3MrrHpHl.JeCKOll 

HH<p0pMaU:HH, rro.rryl.JeHHoll rrOl.JTH Bcer,n:a CJI~allHhIM 06pa30M rrpH rrOrrhITKaX 

HCrrOJIh30BaHH5I TaKHX 3MYJIhCHll B Me,n:HU:HHCKHX rrpHJIO:>KeHH5IX. ITPH 3TOM rro 

o6beKTHBHhIM rrpHl.JHHaM OTCYTCTBOBaJIO rrOHHMaHHe cymHocTH <pH3Hl.JeCKHX H 

XHMHl.JeCKHX rrpou:eccoB, rrpoTeKaIOmHX B TaKHX CHCTeMax, KaK Ha CTa,n:HH HX 

rro,n:rOTOBKH, TaK H HCrrOJIh30BaHH5I. Ho rro Mepe YCJIO:>KHeHH5I YCJIOBHll :>KH3HH 

l.JeJIOBeKa B CB5I3H C 3arp5l3HeHHeM OKpY:>KaIOmell cpe,n:hI H POCTOM HarpY30K Ha 

Ka:>K,n:oro :>KHTeIDI mo6oro rocy,n:apcTBa B03HHKJIa o6beKTHBHa51 Heo6xo,n:HMOCTh 

rJIy6oKoro rrOHHMaHH5I <pH3HKH H XHMHH rrpou:eccoB, rrpoTeKaIOmHX B CJIO:>KHhIX 

aKTHBHhIX KOJIJIOH,n:HhIX CHCTeMax Ha CTa,n:H5IX HX rrpHrOTOBJIeHH5I, XpaHeHH5I H 

rrpHMeHeHH5I. Ho aKTHBHhIe 3JIeMeHThI TaKHX CHCTeM HMeIOT MaJIhIe xapaKTepHhIe 

pa3MephI H rrepeMemaIOTC5I B pa3HOrO po,n:a 3MYJIhCH5IX B BH,n:e KarreJIh HJIH 

OT,n:eJIhHhIX KOMrrOHeHTOB KarreJIh rro,n: ,n:ellcTBHeM rpyrrrrhI CHJI. IToKa TeOpH51 

,n:BH:>KeHH5I H B3aHMo,n:ellcTBH5I aKTHBHhIX KarreJIh B 3MYJIhCHH He pa3pa60TaHa KaK 

,n:JI5I O,n:HHOl.JHhIX KarreJIh, TaK H ,n:JI5I HX rpyrrrr. HeT H ,n:OCTaTOl.JHOrO ,n:JI5I pa3pa60TKH 

TaKOll TeopHH 06beMa 3KcrrepHMeHTaJIhHhIX ,n:aHHhIX XOT5I 6hI ,n:IDI HeCKOJIhKHX 

rrpOCTellIillIX KOJIJIOH,n:HhIX CHCTeM. ITo 3THM rrpHl.JHHaM TeMa ,n:HccepTaU:HH B.C. 

Cy,n:aKoBa, u:eJIhIO KOTOPOll 51BJI5IeTC5I HCCJIe,n:OBaHHe MeXaHH3MOB ,n:BH:>KeHH5I H 

KOJIJIeKTHBHhIX 51BJIeHHll B aKTHBHOll 3MYJIhCHH, 6e3YCJIOBHO aKTYaJIhHa. 

ITpoBoM aHaJIH3 aKTYaJIhHOCTH TeMhI ,n:HccepTaU:HH B.C. Cy,n:aKoBa TalOKe 

Heo6xo,n:HMO OTMeTHTh, l.JTO 3Ta ,n:HccepTaU:H5I 51BIDIeTC5I O,n:HOll H3 HeMHorHX, 

rrOCB5ImeHHhIX HCCJIe,n:OBaHHIO rrpou:eccoB, rrpOHCXO,n:51mHX B MHKpocHcTeMax. 

Pe3YJIhTaThI 3KcrrepHMeHToB rro YCTaHOBJIeHHIO OCHOBHhIX 3aKoHoMepHocTell 

rrpou:eCCOB rrepeHoca Ha MHKpoypoBHe B KOHKpeTHoll MHKpocHcTeMe HMeIOT 

6e3YCJIOBHOe <pYH,n:aMeHTaJIhHOe 3Hal.JeHHe, T.K. YCTaHOBJIeHHhIe aBTopoM 

MexaHH3MhI H 3aKoHoMepHocTH ,n:BH:>KeHH5I H B3aHMo,n:ellCTBH5I KarreJIhHhIX 

3JIeMeHTOB 3MYJIhCHll 51BJI5IIOTC5I 6a30ll rrpH aHaJIH3e aHaJIOrHl.JHhIX rrpou:eccoB H B 

,n:pyrHx CJIO:>KHhIX KOJIJIOH,n:HhIX CHCTeMax. 

06ll1.aH xapaKTepHcTHKa )1.HCCepTaIJ,HH• 

.IJ:HccepTaU:H5I COCTOHT H3 BBe,n:eHH5I, II51TH rJIaB, 3aKJIIOl.JeHH5I H crrHCKa 

HCrrOJIh30BaHHhIX HCTOl.JHHKOB. 

B rrepBoll rJIaBe aBTop orrHChIBaeT OCHOBHhIe o6beKThI CBOHX HCCJIe,n:oBaHHll -

HOBhIll THrr cBepx6hIcTPhIX aKTHBHhIX KarreJIh B 3MYJIhCHH «MaCJIO-B-Bo,n:e». 

ITpHBe,n:eHhI ,n:aHHhIe rro MeTo,n:HKaM H3rOTOBJIeHH5I KarreJIh H HX aKTHBaU:HH. 
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I1pHBe.n:eHO ormcaHHe MeXaHH3Ma BJIIDIHIDI aMMHaKa Ha CKOPOCTb .n:BH)I(eHIDI 

O.n:HHOLIHOH KarrJIH. I1oKa3aHbI rrpO[(eCCbI 06pa30BaHIDI KJIaCTepOB H 

rrpOaHaJIH3HpOBaHbI .n:eHCTB)'lOIIJ;He Ha KarrJIlO CHJIb!. I1oKa3aHO, LITO CKOPOCTb 

.n:BH)I(eHIDI arJIOMepaTOB MO)l(eT .n:OCTHraTb OLIeHb BbICOKHX (rro Tpa.n:H[(HOHHbIM 

KpHTepIDIM) CKOpOCTeH (.n:O 1,5 MWC). PaccMoTpeHbI MexaHH3MbI rrepeMeIIJ;eHH5I 

MaCCHBHbIX KarreJIb B 3MYJIbCHH B pe3YJIbTaTe pa60TbI aKTHBHbIX KarreJIb. 

Y CTaHOBJIeHbI rrpHMepbI 06pa30BaHIDI arJIOMepaToB H3 rraCCHBHbIX H aKTHBHbIX 

KarreJIb. 

Bo BBe.n:eHHH Ha OCHOBaHHH aHaJIH3a aKTYaJIbHOCTH TeMbI .n:HccepTa[(HH 

C<P0PMYJIHpOBaHbI [(eJIb H 3a.n:aLIH .n:HccepTa[(HOHHOro HCCJIe.n:OBaHIDI. I1pHBe.n:eHbI 

orrHcaHIDI OCHOBHbIX 3aIIJ;HIIJ;aeMbIX rrOJIO)l(eHHH, 06ocHoBaHIDI HaY-IHoH H 

rrpaKTHLJeCKOH 3HaLIHMOCTH .n:HccepTa[(HH, CBe.n:eHH5I 0 rry6JIHKa[(IDIX H 

BbIcTyrrJIeHIDIX Ha KOH<pepeH[(IDIx. 

BTOPa5I rJIaBa p)'KorrHcH rrOCB5IIIJ;eHa H3JIO)l(eHHIO pe3YJIbTaTOB HCCJIe.n:oBaHHH 

KOJIJIeKTHBHbIX 5IBJIeHHH B aKTHBHoH 3MYJIbCHH. ,nIDI BbIIIOJIHeHIDI HCCJIe.n:oBaHHH 

3TOH LIaCTH .n:HccepTa[(HH TaIOKe HCrrOJIb30BaJIaCb 3MYJIbCIDI «MaCJIO-B-Bo.n:e» -

KarrJIH 6bIJIH .n:HcrreprHpoBaHbI B BO.n:HOM pacTBope aHHOHHoro cTa6HJIH3aTopa. 

AKTHBHoe .n:BH)I(eHHe KarreJIb B 3MYJIbCHH HHH[(HHPOBaJIHCb C rrOMOIIJ;bIO Bo.n:Horo 

pacTBopa aMMHaKa. YCTaHOBJIeHO, LITO B aKTHBHOH 3MYJIbCHH MOryT 

<pOpMHpOBaTbC5I BHXpeBbIe CTpyKTYPbI - O.n:HHapHbIe, rrapHbIe H TpOHHbIe BHXpH. 

I1oKa3aHO, LITO <pOpMHpOBaHHe yrrop5I.n:OLIeHHbIX CTpyKTyp 06YCJIOBJIeHO 

rH.n:pO.n:HHaMHLJeCKHM B3aHMO.n:eHCTBHeM KarreJIb Me)l(.n:y C060H LIepe3 CrrJIOIIIH)'lO 

3MYJIbCHIO. 

B TpeTbeH rJIaBe rrpHBe.n:eHbI pe3YJIbTaTbI HCCJIe.n:OBaHHH rrpO[(eCCOB pOCTa 

KPHCTaJIJIOB B aKTHBHOH 3MYJIbCHH Ha rrpHMepe 3MYJIbCHH «OKTaH-B-Bo.n:e», KOTOpa5I 

aKTHBHpOBaJIaCb BBe.n:eHHeM aMMHaKa. B KaLIeCTBe 3apo.n:bIllia KpHCTaJIJIa 

HCrrOJIb30BaJIC5I KPHCTaJIJI C reKCarOHaJIbHOH pellieTKoH. I1oKa3aHO, LITO CKOPOCTb 

pOCTa KpHCTaJIJIa 3aBHCHT OT cpe.n:HeH CKOPOCTH .n:BH)I(eHH5I KarreJIb B 3MYJIbCHH H 

HMeeT MaKCHMYM Ha 3TOH 3aBHCHMOCTH. TaK)I(e YCTaHOBJIeHO, LITO aKTHBHbIe KarrJIH 

B orrpe.n:eJIeHHbIX YCJIOBIDIX B3aHMo.n:eHCTBH5I MOryT <pOpMHpOBaTb .n:BYMepHbIH 

KOJIJIOH.n:HbIH KPHCTaJIJI. CKOPOCTb pOCTa TaKoro KpHCTaJIJIa 3aBHCHT OT cpe.n:HeH 

CKOPOCTH .n:BH)I(eHH5I KarreJIb B 3MYJIbCHH H HMeeT MaKCHMYM Ha 3TOH 3aBHCHMOCTH. 

B LIeTBepTOH rJIaBe pYKorrHCH rrpHBe.n:eHbI pe3YJIbTaTbI HCCJIe.n:OBaHHH 

rrpO[(eCCOB rrepeMeIIJ;eHIDI KarreJIb B 3MYJIbCHH C HCrrOJIb30BaHHeM MarHHTHbIX 

HaHOLIaCTH[( H MarHHTHbIX rrOJIeH. MarHHTHbIe LIaCTH[(bI B 3KcrrepHMeHTax aBTopa 

BHe.n:P5IJIHCb He B KarrJIIO, a pacrrpe.n:eIDIJIHCb B 3MYJIbCHH. B 3KcrrepHMeHTax 

HCrrOJIb30BaJIaCb 3MYJIbCIDI «MaCJIO-B-Bo.n:e» H <peppOMarHHTHbIe HaHOLIaCTH[(bI, 

.n:HcrreprHpOBaHHbIe B 3MYJIbCHIO. BbI.n:eJIeHbI rro pe3YJIbTaTaM 3KcrrepHMeHTOB .n:Ba 

pe)l(HMa .n:BH)I(eHIDI 3MYJIbCHH C rH.n:porro.n:06HbIMH H rH.n:po<pHJIbHbIMH 

HaHOLIaCTH[(aMH B MHKpOKaHaJIe (.n:HaMeTp 800 MKM), OTJIH-rraIOIIJ;HeC5I rro 

CKOPOCT5IM .n:BH)I(eHIDI KarreJIb B mITb pa3. TaK)I(e B 3TOH rJIaBe rrpHBe.n:eHbI 

pe3YJIbTaTbI 3KcrrepHMeHToB, B KOTOPbIX KarrJIH B 3MYJIbCHH «MaCJIO-B-Bo.n:e» 

rrepeMeIIJ;aJIHCb B Heo.n:Hopo.n:HOM MarHHTHOM rrOJIe C rrOMOIIJ;bIO MarHHTHbIX 



HaHOqaCTfIU. OC06eHHOCTh MeTO,[(HKH 3aIUIIOqaJIaCh B TOM, qTO qaCTHUhI He 

BHe'[(p5lnHCh B KarInH, a 6hWH ,[(HcneprHpOBaHhI Henocpe,[(CTBeHHO B 3M)'nhCHIO. 

Y CTaHOBneHO, qTO rH'[(po<po6Hhle qaCTHUhI a,[(cop6HpyroTC5I Ha nOBepXHOCTH 

Kanenh, B pe3ynhTaTe 06pa3yeTc5I arnOMepaT «qaCTHua-Kann51». TaKHe arnOMepaThI 

,[(BH)KYTC5I B 3MynhcHH C cymecTBeHHO 60nhIIIHMH CKOPOCT5IMH, qeM naCCHBHhIe 

KannH. rH'[(pO<pHnhHhle )Ke qaCTHUhI B MarHHTHOM none He a,[(cop6HpyroTC5I Ha 

nOBepXHOCTH Kanenh. KannH YBneKaIOTC5I ,[(BH)Kymeifc51 )KH,[(KOCThIO, Ha KOTOPyro 

OKa3hIBaIOT BnH51HHe nO,[(BH)KHhle MarHHTHhle KnaCTephI. 

B n5lTOH rnaBe npHBe,[(eHhI pe3ynhTaThI Hccne,[(OBaHHH OCUHnnHpyromero 

,[(BH)KeHH5I Kanenh B 3MynhcHH npH COnyTCTByromHX XHM~eCKHX peaKUH5IX B 

HecymeH cpe,[(e. PaCCMorpeH npHMep CHCTeMhI, B KOTOPOH pa3BHBaeTC5I B03BpaTHO­

nocTynaTenhHoe ,[(BH)KeHHe Kanenh Macna B 3MynhcHH «MaCnO-B-Bo,[(e» B6nH3H 

Me)K<pa3HOH nOBepXHOCTH «B03.L(yX-Bo,[(a» npH ycnoBHH OTCYTCTBH5I ,[(BH)KeHH5I 

HCTOqHHKa BemeCTBa, BnH5IIOmerO Ha Me)K<pa3HOe HaT5I)KeHHe B MeCTe C aKTHBHhIM 

06beKTOM. YCTaHOBneHa B03MO)KHOCTh B03HHKHOBeHH5I B TaKOH CHCTeMe 

B03BpaTHo-nocTynaTenhHoro ,[(BH)KeHH5I Kanenh Macna B6nH3H Me)K<pa3HOH 

nOBepXHOCTH «B03.L(yX-Bo,[(a». C,[(enaH BhIBO,[(, qTO TaKoe ,[(BH)KeHHe Kanenh B 

3MynhcHH 51Bn5leTC5I cne,[(CTBHeM XHMHqeCKHX peaKJ.J;HH B TaKOH CHCTeMe. 

DpHBe,[(eHa rHnOTe3a 0 MexaHH3Me BnH51HH5I XHMHqeCKOH peaKUHH Ha 

nOBepXHOCTHoe HaT5I)KeHHe. DOKa3aHO, qTO B npHnOBepXHOCTHOM cnoe )KH,[(KOCTH 

B03HHKaeT TeqeHHe MapaHrOHH, HanpaBneHHoe H3 06naCTH nOHH)KeHHOrO 

nOBepXHOCTHoro HaT5I)KeHH5I B 06naCTh nOBhIIlleHHoro. OnHcaH ,[(BYXCTa,[(HHHhIH 

MexaHH3M Kone6aTenhHoro ,[(BH)KeHH5I Kanenh B 3MynhCHH. AHaJIH3 

OCUHnnHpyromero ,[(BH)KeHH5I Kanenh B 3M)'nhCHH npH npOTeKaHHH B HeH 

XHMHqeCKHX peaKJ.J;HH paCCMOTpeH Ha npHMepe B3aHMo,[(eHCTBH5I qaCTHU Me,[(H H 

aMMHaKa. 

B 3aKnIOqeHHH npHBe,[(eHhI OCHOBHhle pe3ynhTaThI H BhIBO,[(hI no 

,[(HccepTaUHOHHOM)' Hccne,[(OBaHHIO B.C. Cy,[(aKoBa. 

06maH MeTO,lJ:OJIOrUH U MeTO,lJ:UKa UCCJIe,lJ:OBaHUH 

DpH peIlleHHH 3a,[(aq ,[(HccepTaUHH COHCKaTenh BhIllOnH51n, B OCHOBHOM, 

3KcnepHMeHTaJIhHhIe Hccne,[(OBaHH5I, T.K. TeopeT~eCKoe onHcaHHe H3yqaeMhIX HM 

npoueCCOB nOKa B paMKax Mo,[(eneii MexaHHKH cnnOIIIHoii cpe,[(hI, CKopee Bcero, 

HeB03MO)KHO. ABTOP pa3pa60TaJI HeCKonhKO 0pHrHHaJIhHhIX 3KcnepHMeHTaJIhHhIX 

MeTO,[(HK Hccne,[(OBaHH5I H cooTBeTcTBYIOmHX 3KcnepHMeHTaJIhHhIX YCTaHoBoK C 

Hcnonh30BaHHeM cOBpeMeHHhlx cpe,[(CTB perHcTpaUHH (TOqHee BH3YaJIH3aUHH) 

Hccne,[(OBaBIIIHXC5I npoueccoB ,[(BH)KeHH5I O,[(HHOqHhIX Kanenh H I1X rpynn. DPH 

aHaJIH3e YCTaHoBneHHhlx no pe3ynhTaTaM BhIllonHeHHhIX 3KcnepHMeHTOB B.C. 

Cy,[(aKoB HcnOnh30BaJI COBpeMeHHhIe npe,[(CTaBneHH5I 0 <pH3HKe MacconepeHoca B 

CnO)KHhIX aKTHBHhIX KonnOH,[(HhIX CHCTeMax. 

HayqHaH HOBU3Ha pe3YJIbTaTOB, BbIBO,lJ:OB U 3amUmaeMblX nOJImKeHU" 

B.C. CY'[(aKOB BhIllonHHn OpHrHHaJIhHhle 3KcnepHMeHTaJIhHhle Hccne,[(OBaHH5I 

H nonyqHn pe3ynhTaThI, COOTBeTCTByromHe COBpeMeHHOMY KpHTepHIO HayqHoii 

HOBH3HhI. K HaH60nee 3HaqHMhIM MO)KHO OTHeCTH cne'[(yromHe. 



1. YCTaHOBJIeHhI YCJIOBlUI ~OpMHpoBaHIDI BHxpeBhIx CTPYKTYP B 

aKTHBHOH 3MYJIhCHH. 

2. Pa3pa60TaHhI 6a30BhIe rrpHHIJ,HrrhI MeTo.n;a rrepeMemeHIDI 

3MYJIhCHOHHhIX KarreJIh rrpH B03.n;eHcTBHH MarHHTHhIX HaHOl{aCTHIJ" 

.n;HcrreprHpoBaHHhIx B OCHOBHOH KOMrrOHeHTe 3MYJIhCHH. 

3. YCTaHOBJIeHO, l{TO .n;BlDKeHHe KarreJIh B 3MYJIhCHH 06YCJIOBJIeHO 

accHMeTpwIHhIM pacrrpe.n;eJIeHlfeM aKTHBHp)'lOmero areHTa Ha Me)l(~a3HOH 

rroBepxHocTH .n;BIDKymeHC5I KarrJIH. 

4. TIoKa3aHO, l{TO B COCT05ImeH H3 CMeCH aKTHBHhIX H rraCCHBHhIX KarreJIh 

3MYJIhCHH B03MO)l(HO crrOHTaHHoe 06pa30BaHHe KJIaCTepOB H3 KarreJIh. TIpH 3TOM 

eCJIH .n;HaMeTP aKTHBHhIX KarreJIh OKa3hIBaeTC5I MeHhllIe HJIH corrOCTaBHM C 

.n;HaMeTpoM MaCCHBHhIX KarreJIh, TO B 3MYJIhCHH B03HHKaeT rrp5IMOJIHHeHHOe 

.n;BH)I(eHHe KJIaCTepOB KarreJIh. 

5. YCTaHOBJIeHO, l{TO B COCT05ImHH H3 aKTHBHhIX MOHo.n;HcrrepcHhIX 

KarreJIh 3MYJIhCHH B03MO)l(eH POCT KPHCTaJIJIOB, CKOPOCTh KOToporo HMeeT 

MaKCHMYM rrpH orrpe.n;eJIeHHOH CKOPOCTH .n;BH)I(eHH5I KarreJIh. 

6. TIoKa3aHO, l{TO B XHMHl{eCKH pearHp)'lOmeH 3MYJIhCHH B03MO)l(HO 

B03HHKHOBeHHe B03BpaTHo-rrocTyrraTeJIhHOrO .n;BH)I(eHIDI KarreJIh, 06YCJIOBJIeHHOe 

CMeHOH HarrpaBJIeHIDI Tel{eHIDI MapaHroHH Ha Me)l(~a3HOH rroBepxHocTH 3MYJIhCHH 

«Bo.n;a-B03.n:yx». 

HOBH3Ha OCHOBHhIX pe3YJIhTaTOB .n;HccepTaIJ,HoHHOro HCCJIe.n;OBaHIDI B.C. 

Cy.n;aKoBa, BhIBO.n;OB H 3amHmaeMhIX rrOJIO)l(eHHH y6e.n;HTeJIhHO rro.n;TBep)l(.n;aeTC5I 

HeCKOJIhKHMH rry6JIHKaIJ,IDIMH B aBTopHTeTHhIX Me)l(.n;YHapo.n;HhIX 

BhIcoKopeHTHHroBhlx rrepHo.n;Hl{eCKHX Hay-qHhIX H3.n;aHIDIX. 

IIpaKTHqecKaH 3HaQHMOCTh 

Pe3YJIhTaTHBHhIe ~YH.n;aMeHTaJIhHhIe 3KcrrepHMeHTaJIhHhIe HCCJIe.n;OBaHH5I B 

60JIhllIHHCTBe cny-qaeB 5IBJ15IIOTC5I 6a30H .n;J15I BhIIIOJIHeHIDI OrrhITHO­

KOHCTPYKTOPCKHX pa60T rro C03.n;aHHIO HOBhIX TeXHOJIOrHH H HOBhIX 06pa3IJ,OB 

TeXHHKH. I1cxo.n;5I H3 3Toro 6a3HCHOrO rrOJIO)l(eHIDI MO)l(HO c.n;eJIaTh BhIBO.n;, l{TO 

pe3YJIhTaThI HCCJIe.n;oBaHHH B.C. Cy.n;aKoBa 060cHoBhIBaIOT IJ,eJIeC006pa3HOCTh 

HCrrOJIh30BaHIDI rrpH pa3pa60TKe TeXHOJIOrHH .n;OCTaBKH JIeKapCTB rrpH JIel{eHHH 

3a6oJIeBaHHH CJIO)l(HhIX aKTHBHhIX KOJIJIOH.n;HhIX CHCTeM Me.n;HKaMeHT03Horo 

Ha3Hal{eHH5I. 

Ji:ocToBepHocTh pe3YJIhTaTOB HCCJIe,lJ;OBaHHH. 

,I:(ocToBepHocTh pe3YJIhTaTOB 3KcrrepHMeHTaJIhHhIX HCCJIe.n;oBaHHH aBTopOM 

.n;HccepTaIJ,HH, a TaK)l(e c.n;eJIaHHhIX o606meHHH rro.n;TBep)l(.n;aeTC5I 06merrpHH5IThIMH 

B Hay-qHhIX 3KcrrepHMeHTax rrpoIJ,e.n;ypoH rrOBTopeHIDI HeCKOJIhKO pa3 3KcrrepHMeHTa 

rrpH ~HKcHpoBaHHoM 3Hal{eHHH Bcex OCHOBHhIX KOHTp0JIHpyeMhIx ~aKTopoB. 

3aMeQaHHH no )1;HCCepTaQHH 

1. TIpH aHaJIH3e ~H3HKH 3aperHcTPHpoBaHHhIx B rrpoBe.n;eHHhIx aBTopoM 

3KcrrepHMeHTax 3aBHCHMOCTeH xapaKTepHcTHK HCCJIe.n;OBaBllIHXC5I rrpOIJ,eCCOB OT 

BpeMeHH H .n;pyrHx 3Hal{HMhIX ~aKTopOB He rrpOBo.n;HTC5I l{HCJIeHHhIX OIJ,eHOK 



.ll:eMCTBYJOIl(I1X Ha Kannl1 cl1n. TaKl1e Ou;eHKI1 MOrnl1 6bI CYIl(eCTBeHHO YCl1nl1Tb 

apryMeHTaU;I1IO aBTOpa npl1 Onl1CaH1111 MeXaH113MoB113yqaBIlll1Xc~ 11M npou;eccoB. 

2. B aBTope<i>epaT He BOIllnl1 OnI1CaH~ I1cnonb30BaBIllI1XC~ npl1 

npOBe.ll:eHI1I1 3KCnepl1MeHTaflbHbIX I1CCne.ll:OBaHI1M MeTO.ll:I1K 11 YCTaHOBOK, qTO .ll:aeT 

OCHOBaH~ .ll:AA BbIBO.ll:a, qTO aBTope<pepaT He B nonHoM Mepe COOTBeTcTByeT 

pYKOnl1CI1 .ll:I1CCepTaU;l1l1. 

3. 3Haql1MOCTb pe3ynbTaToB nI06bIX 3KCnepl1MeHTaflbHbIX I1CCne.ll:OBaHI1M 

(B nepBYJO Oqepe.ll:b <PYH.ll:aMeHTaflbHbIX, KaKl1MI1 ~Bn~IOTC~ I1CCne.ll:OBaH~ B.C. 

CY.ll:aKoBa) B 3Haql1TenbHoM CTeneHI1 060cHoBbIBaeTc~ aHafll130M CI1CTeMaTl1qeCKI1X 

11 cnyqaMHbIX norpeIIIHocTeM pe3ynbTaToB 113MepeHI1M (Heonpe.ll:eneHHocTeM no 

HOBOM TepMI1HOnOrl1l1). JIorWIHbIM 6bInO 6bI npl1Be.ll:eHl1e QI1CneHHbIX 3HaQeHI1M 

Heonpe.ll:eneHHocTeM Bcex I1cnonb30BaBIllI1XC~ npl1 BbITIOnHeHl111 .ll:I1CCepTaU;1111 

MeTO.ll:I1K 11 Cpe.ll:CTB perl1cTPaU;1111 xapaKTepl1CTI1K rrpou;eccoB. Ho 3Toro C.ll:enaHO He 

6bInO. 

4. B COOTBeTCTBl111 C o6Il(eM Teopl1eM 3KCnep11MeHTa, pa3pa6oTaHHoM P. 

<l>I1IllepoM eIl(e B Tpl1.ll:u;aTbIX r0.ll:ax rrp0 IIInoro CToneT~, nI06ble 

3KCnepl1MeHTaflbHble I1CCne.ll:OBaHI1~ .ll:On)KHbI 3aKaHQI1BaTbC~ nocTPoeHl1eM no 

pe3ynbTaTaM 3TI1X 3KCnepl1MeHTOB MaTeMaTI1QecKoM MO.ll:enl1 I1Ccne.ll:OBaBIlleroc~ 

npou;ecca B Bl1.ll:e 3aBI1CI1MOCTI1 3HaQeHI1M OCHOBHOH <PYHKU;1111 u;enl1 OT Hal160nee 

3HaQl1MbIX <paKToPOB B .ll:l1ana30He 113MeHeH~ nOCne.ll:HI1X, cooTBeTcTBYJOIl(eM 

peaflbHOH npaKTI1Ke. TaKl1x MO.ll:eneM aBTop .ll:I1CCepTaU;1111 He c<popMynl1pOBafl. 

C.ll:enaHHble 3aMeQaHI1~ He CHI1)KaIOT BbICOKOH B u;enOM Ou;eHKI1 HayqHoH 11 

npaKTWIecKoM 3HaQl1MOCTI1 pe3ynbTaToB .ll:I1CCepTaU;110HHoro I1CCne.ll:OBaH~ B.C. 

CY.ll:aKoBa. Ha OCHOBaHl111 aHafll13a cO.ll:ep)KaH~ pYKonl1cl1 11 aBTope<pepaTa ero 

.ll:l1ccepTaI(lm MO)KHO C.ll:enaTb 3aKnIOQeHl1e, QTO B.C. CY.ll:aKOBbIM peIlleHa HOBa~ 

HayqHa~ 3a.ll:aQa B o6nacTI1 MacconepeHoca B CnO)KHbIX aKTI1BHbIX KOnnOI1.ll:HbIX 

CI1CTeMaX, I1MeIOIl(~ cYIl(ecTBeHHoe 3HaQeHI1e .ll:AA TeOp1111 TennoMacconepeHoca B 

ycnoB~x <p113I1KO-XI1MI1QeCKI1X npeBpaIl(eHI1H. 

3aKJlIOQeHHe 0 COOTBeTCTBHH AHccepTaU:HH KpHTepHHM. 

,I(l1ccepTaU;l1~ B.C. CY.ll:aKOBa ~Bn~eTC~ 3aKOHQeHHOH HayqHo­

KBafll1<pI1KaU;110HHoH pa6oToH, BbITIOnHeHHOH caMOCTO~TenbHO, cO.ll:ep)KI1T 

pe3ynbTaTbI 3KCnepl1MeHTaflbHbIX I1CCne.ll:OBaHI1H, COOTBeTCTBYIOIl(I1X KpI1Tep~M 

HOBI13HbI. 

,[(llccepTau;~ B.C. CY.ll:aKOBa cooTBeTcTByeT CneU;l1aflbHOCTI1 1.3.14 ­
Terrno<p113l1Ka 11 TeopeTWIecKa~ TennOTeXHI1Ka. ABTope<pepaT .ll:I1CCepTaU;1111 

cooTBeTcTByeT TeKcTY pYKonl1cl1 .ll:I1CCepTaU;l1l1, KOTopa~ Hanl1CaHa npaBl1nbHhlM 

PYCCKI1M ~3bIKOM, B .ll:OKa3aTenbHOM CTl1ne 11 XOPOIIIO I1nnIOcTPl1pOBaHa. 

Ha OCHOBaHl111 aHafl113a cO.ll:ep)KaH~ pYKonl1CI1 11 aBTope<pepaTa 

.ll:I1CcepTaIJ,1111 B.C. CY.ll:aKoBa <<5IBneHI1~ caMOOpraHl13aIJ,1111 B CnO)KHbIX aKTI1BHbIX 

KOnnOI1.ll:HbIX CI1CTeMax» MO)KHO C.ll:enaTb 06ocHoBaHHoe 3aKnIOQeHI1e 0 TOM, QTO 

OHa COOTBeTcTByeT Tpe6oBaH~M n. 9 rrOnO)KeH~ 0 npHcY:>K,IJ;eHHH yqeHbIX 

cTeneHeH, YTBep)K.ll:eHHOrO I1ocTaHOBneHl1eM I1paBI1TenbCTBa P<l> N2824 OT 

24.09.2013 (pe.ll:. OT 01.10.2018), a ee aBTop CY.ll:aKOB Bna.ll:I1Ml1p CepreeBWI 



3aCJIY)I(HBaeT rrpHCY)I(,n:emrn yqeHoH CTerreHH KaH,n:H,n:aTa <pH3HKO-MaTeMaTHtleCKHX 

HaYK rro crreU:HaJIbHOCTH 1.3.14 - TeIIJIo<pH3HKa H TeOpeTRqeCKa~ TerrJIOTeXHHKa. 

I1po<peccop HayqHo-o6pa30BaTeJIbHOrO 

u:eHTpa H. H. BYTaKoBa, HH)I(eHepHoH 

IIIKOJIbI 3HepreTHKM <De,n:epaJIbHOrO 

rocy,n:apcTBeHHoro aBTOHOMHoro 

06pa30BaTeJIbHOrO Ylfpe)l(,n:eHIDI 

BblCiliero 06pa30BaHH~ 

«HaU:HOHaJIbHbIH HCCJIe,n:oBaTeJIbCKHH 

TOMCKHH rrOJIHTeXHHlfeCKMH 

YHHBepcHTeT», ,n:OKTOP <pH3HKO­

MaTeMaTHlfeCKRX HaYK (01.04.14 ­
TerrJIo<pH3HKa H MOJIeKYAApHa~ 


<pH3HKa), rrp0<peccop ~ KY3Heu:oB reHHH BJIa,n:HMHpoBHlf 
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