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oqlHIJJ.fa.JibHOfO OIIIIOHeHTa 

Ha ,nHccepTaiJ,HOHH)'lO pa6oTy IIIe6epcToBa K11p:mma <l>e,noposHqa 

«/( OJZ20JK:ueyUJue cocmo.RHUR 
e cucmeMax .RoepHbZX cnuHoe, 6JZU3KUX K 3KeueaJZeHmHocmw>, 

npe,llCTaBneHH)'lO Ha COHCK3HHe yqeHOH CTeneHH K3H,llH,ll3Ta cpH3HKO-MaTeMaTHqecKHX HayK 

no cneu,HanbHOCTH 01.04.17 XHMHqecKa51 cpH3HKa, ropeHHe H B3pbiB, cpH3HKa 

3KCTpeManbHbiX COCT051HHH BemecTBa. 

IloBbiiiieHHe qyBCTBHTenbHOCTH H cneKTpa.JibHOH pa3pernaromei1 cnoco6HOCTH MeTO,lla 

51,llepHoro MarHHTHOro pe30HaHca 51Bn51eTC51 O,llHOH H3 KnJOqeBbiX npo6neM COBpeMeHHOH 

XI1MW-IeCKOH cp11311KI1, nOCKOnhKY 5IMP Hallen W11pOKOe np11MeHeHI1e B pa3nl1qHbiX o6naCT51X 

H3YKI1 11 TeXHOnorl111, OT 6110Me,lli1U,I1HCKHX ,llO reonorl14eCKHX np11nO:>KeHI1H BKnl0411TenhHO. 

0)lHOH H3 B3:>KHbiX 33)laq ~IBn51eTC51 ysenH4eHHe BpeMeHH :>KH3HH 5IMP-)leTeKTHpyeMbiX 

cocT051HHH B3aHMO)lei1cTBYJOmHX 51,llepHbiX cnHHOB. Jil3yqeHHe MoneKyJUipHbiX CTPYKTYP, B 

KOTOpbiX MOryT cymecTBOB3Tb ,llOnrO:>KHBymHe COCT051HH51, 11 3KCnepHMeHTanbHbiX ycnOBHH, 

cnoco6cTB)'lOmHX HX 3aceneHI1IO 11 )lanbHei1rneMy nepeBO.JlY B cpopMy, ,lleTeKTHpyeMytO 

ClleKTpOMeTpOM 5IMP, npe,llCTaBn51eTC51 3KTyanbHbiM HanpaBneHHeM 11CCne)lOB3HI1H. 

I103TOMY TeMa ,llHCCepTaU,HOHHOH pa6oTbl 51BJUieTC51 B3:>KHOH H aKryanhHOH. 

,[(HccepTaU,H51 o6mHM 06'beMOM 149 CTpaHHU, COCTOI1T 113 BBe)leHI151 H ,llByx pa3,llenoB, 

nepBbiH 51Bn51eTC51 ni1TeparypHbiM 0630pOM, BO BTOpOM, pa3,lleneHHOM Ha 5 rnaB, npHBe,lleHbl 

pe3ynhT3Tbl npoBe,lleHHbiX 3BTOpOM HCCne,llOBaHHH 11 HX o6CY:>K)leHHe, BbiBO,llOB, CnHcKa 

ni1TepaTypbl 113 152 H3HMeHOB3HI1H 11 Cni1CKa rry6ni1K3U,I1H 3BTOpa no TeMe ,lli1CCepTaU,HH. 

Pa6oTa co,llep:>KHT 76 pHCYHKOB H 8 Ta6nHu,. 

Bo BBe)leHHH ·o6ocHoBaHbi aKTyanhHOCTh pa6oThi, u,enH 11 3a,llaql1 Hccne,lloBaHH51, 

H3)"'H351 HOBH3Ha, npaKTHqecKa51 H TeopeTH4eCK351 3HaqHMOCTb ,llHCCepTaU,HH, npHBe,lleHhl 

BbiHOCHMbie Ha 3amHry nono:>KeHH51, CBe,lleHH51 0 nHqHOM BKna,lle COHCKaTen51, ,ll3HHbie 06 

anpo6au,1111 pa6oTbi 11 6naro,llapHOCTI1. 

IlepBbiH pa3,llen ,lli1CcepTaU,I111 npe,llCTaBn51eT C060H ,llOCT3T04HO no,llpo6HhlH 

ni1TepaTypHhiH o63op, cocTo51mHi1 H3 5-TH qacTei1. B nepBoH )laHo onpe,lleneHHe 

,llOnrO:>KHBymero COCT051HH51 51,llepHbiX cnHHOB H npoaHa.JIH3HpOB3Hbl pa60Tbl, nOCB5!IneHHhie 

Hccne,lloBaHHIO TaKHX cocT051HHH B 5IMP cneKTpocKonHH :>KH.JlKOCTeH. Bo BTopoi1 qacTH 

OllHC3Hbl KB3HTOBOMeXaHH4eCKHe nO,llXO,llbl Ha OCHOBe HCITOnh30B3HH51 M3Tp11U,bl nnOTHOCTI1 

,lln51 Olli1C3HH51 Clli1HOBOH ,lli1H3M11K11 43CTI1U,, 11MeiOmHX HeCKOnhKO MarHI1THblX 51,llep, 
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CB~3aHHbiX napHbiM H30TpOTIHbiM B3aHMO)J,eHCTBHeM, .IJ,aeTC~ onpe.IJ,eJieHHe CTIHHOB, 6JIH3KHX 

K 3KBHBaneHTHOCTH. B TpeTbeH lJaCTH 063opa OTIHCaHa HOBa~ 06JiaCTb HCCJie.IJ,OBaHHH - 5Il'vfP 

cneKTpocKonHJI CHHrneTHbiX cocTo~HHH. Bse.IJ,eHo noH~THe CHHrneTHoro nopR.IJ,Ka, onHcaHbi 

3KcnepHMeHTanbHbie MeTO.IJ,bi ero H3yqeHH~. ITepeLJHcneHbi H3BecTHbie pa.IJ,HO-

cneKTpocKonHLJecKHe H <IJM3HKO-XHMHlJeCKHe npHMeHeHH~ CHHIJieTHbiX COCTO~HHH. 

OnHcaHbi 3KcnepHMeHTbi, B KOTOpbiX HepaBHoBecHaJI nonRpH3aUHR cnHHOB nepeBO.IJ,Hnacb B 

.IJ,onrmKHByriJ:HH CHHrneTHbiH nop51.IJ,OK. Cne.IJ,)'IOIII;He .IJ,Be qacTH o63opa onHCbiBaiOT MeTO)J,bi 

C03)J,aHHJI CHHrJieTHOIO nop51.IJ,Ka B nilpax CTIHHOB H CO.IJ,ep)l{aT npHMepbl MHOIOCTIHHOBblX 

CHCTeM, B KOTOpbiX CyriJ:eCTB)'IOT )J,OJif'O)I(HByriJ:He COCT051HH51. 

BTopoii pa3.IJ,en .IJ,HccepTaUHH co.IJ,ep)I{HT nonyqeHHhie asTOpoM pe3ynbTaTbi H HX 

no.IJ,po6Hoe o6c)')I<.IJ,eHHe, oH pa3.IJ,eneH Ha n51Tb rnas. 

B nepsoii rnase 3Toro pa3.IJ,ena (HoMep 2.1) onHcaHbi 3KcnepHMeHTaJibHbie MeTO)J,bi, 

ycTaHOBKa )J,JI51 H3MepeHHH B pa3JIHlJHbiX MarHHTHbiX TIOJI51X H ycTaHOBKa )J,JI51 npoBe)J,eHH51 

peaKUHH c napaso.IJ,opo.IJ,oM, H npouecc npHroToBneHHR o6pa3UOB. HeTpHBHaJibHbiM 

MOMeHTOM 3.IJ,eCb 51BJI51eTC51 TO, lJTO Ha cneKTpbl )J,OJif'O)I{HByriJ:HX COCT051HHH BJIHJIIOT 

KOHBeKTHBHbie TIOTOKH H3-3a rpa.IJ,HeHTOB TeMnepaTypbl B o6pa3Ue, H .IJ,H¢¢Y3H51 MOJieKyJI, 

y.IJ,an~IOIII;He MOJieKYJibi H3 o6nacTH H3MepeHH51, HCKa)l(a51 pe3ynbTaTbi. ,D:n51 YMeHhWeHH51 

3TOIO BJIH51HH51 aBTOpOM npe.IJ,JIO)l(eHO HCTIOJib30BaTb BKJia)J,biW B aMnyny, He3HalJHTeJibHO 

BJIHRIOIII;HH Ha O.IJ,Hopo.IJ,HOCTb non51, HO YMeHbmaiOrn;HH pa3Mep o6pa3Ua .IJ,o pa3Mepa 

)J,eTeKTHp)'IOIII;eH KaTymKH, HHBeJIHpy51 BJIH51HHe KOHBeKUHH H )J,M<IJ<IJY3HH. 

Bo BTopoH rnase onHcaHbi pa3pa6oTaHHbie aBTopoM MeTO.IJ,bi aHaJIH3a .IJ,BYMepHbiX 

KOppeJI51UHOHHbiX cneKTpOB CHCTeM C 60JibWHM KOJIHlJeCTBOM CTIHHOB, CB513aHHbiX napHbiM 

CTIHH-CTIHHOBbiM B3aHMO.IJ,eHCTBHeM. 3TH MeTO)J,bl OCHOBaHbl Ha )J,BYMepHOH )J,eKOHBOJIIOUHH 

CHIHaJia, MO)J,H<IJMUHpOBaHHOH )J,JI51 ycTpaHeHHJI HeO)J,HOpO.IJ,HOCTH BHeWHero MarHHTHOIO 

non51 B o6pa3ue. BKna.IJ, Heo.IJ,Hopo.IJ,Hocrn ::1¢¢eKTHBHO 3aMeH51eTc51 .IJ,BYMepHOH rayccsoii 

JIHHHeH, lJTO TI03BOJI51eT KOHTp01IHpOBaTb OTHOWeHHe CHrHaJI/WYM H TIOBbJWaTb pa3pemeHHe. 

Pa3pa6oTaHHbie anropHTMbi npHMeHeHbi .IJ,JI51 HHTepnpeTaUHH cneKTpa 5Il'vfP MOJieKynhi 

aH.IJ,pOCTeH.IJ,HOHa C 60JibillHM KOJIHlJeCTBOM nepeKpbiBaiOIII;HXC51 JIHHHH, HaH.IJ,eHbl 

XHMHLJeCKHe C.IJ,BHrH H KOHCTaHTbi cnHH-cnHHoBoro B3aHMO.IJ,eHcTBH51. ITonHOCTbiO onHcaH 

TaK)I{e cneKTp a306eH30Jia, MelJeHOIO 
15N, KOTOpblH HCTIOJib30BaH .IJ,anee, KaK MO)J,eJibHOe 

COe.IJ,HHeHHe, HMeiOrn;ee B COCTaBe 51.IJ,pa, 6JIH3KHe K 3KBHBaJieHTHOCTH. 

B TpeTheH rnase npoBe.IJ,eHo H3yqeHHe .IJ,onro)I{HByriJ:HX cocTORHHH MeLJeHoro 

a306eH30Jia. )J:JI51 )J,OCTaTOlJHO TOlJHOIO aHaJIH3a CTIHHOBOH )J,HHaMHKH B 3TOH MOJieKyne 
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MO)I{HO orpaHHYHTbC.H )J,B)'M.H .H)J,paMH a30Ta H YeTblpbM.H npOTOHaMH, COCTaBJI.HlOUJ,HMH 

CHCTeMy THna AA'X2X'2. J1po)J,eJiaH no.IJ,p06HbiH TeopeTWJeCKHH aHaJIH3 C03)J,aHH51 

CMHrneTHoro rrop.H)J,Ka )J,JIH crr:HHOB A H X. 3<P<PeKTHBHa.H reHepaUHH c:HHrJieTHoro nop.H.IJ,Ka 

npOHCXO)J,HT B o6JiaCTH aHTHnepecel.JeHH.H cnHHOBblX no.IJ,ypOBHeH BO Bparn;aJOlll,eHC.H CHCTeMe 

KOOp)J,HHaT B ycJIOBH.HX CnHH-JIOKHHra. ABTOpOM npe)J,JIO)I{eH MeTO)J, H nporpaMMa )J,JIH 

pacYeTa <PopMbl HMrryJibCa, o6ecneYHBalOUJ,He 3BOJilOUHlO CHCTeMbl npH nOCTO.HHHOH 

a)J,Ma6aTHlJHOCTH p-q nOJIH C onTHMH3aiJ;HeH BbiXO)J,a CHHrJieTHOH ynopH)J,OYeHHOCTH cnHHOB. 

YKa3aHHaH nporpaMMa )J,OCTynHa )J,JIH cBo6o.IJ,Horo McnoJib30BaHHH. 11poBe)J,eHHbie aBTopoM 

H3MepeHHH BpeMeH cnHH-peiiieTOYHOH peJiaKCaUHH B pa3HbiX MarHHTHbiX TTOJI.HX Ha H)J,pe 

a30Ta nOKa3aJIH, 'ITO OCHOBHOH BKJia)J, B penaKcaiJ;HlO )J,aeT aHH30TpOnHH XHMHYecKOfO 

C)J,BHra. lbyYeHHe penaKCaUHH CHHrJieTHOfO nopH)J,Ka B a3o6eH30Jie nOKa3aJIO, 'ITO TOJibKO 

TpaHc-H30Mep o6na.IJ,aeT )J,OJirO)I{HBylli,HM cocTO.HHHeM. Hai1)J,eHbi cpaBHHTeJibHbie 

3lPlPeKTHBHOCTH pa3JIHYHbiX CXeM C03)J,aHH51 CHHrJieTHOfO nop.H)J,Ka no pa3HbiM KaHaJiaM. 

J1po.IJ,eMOHCTpHpOBaHO peKOp)J,HOe 3Hal.JeHHe HHTeHCHBHOCTH )J,OJifO)I{HByiJJ;eH KOMnOHeHTbi -

160% OT paBHOBeCHOrO CHrHaJia a30Ta (nepe)J,al.Ja OT rrpOTOHOB) TlpH HCTTOJib30BaHHH 

npe.IJ,JIO)I{eHHoro aBTopoM HMnynhca nocTOHHHOH a)J,Ma6aTHYHOCTH. 11pose.IJ,eHHbie 

H3MepeHHH BpeMeHH )I{H3HH CHHrJieTHOfO TTOpH)J,Ka a30Ta B ycJIOBHHX cnHH-JIOKHHra B 

cMJibHbiX non.HX noKa3aJIM, YTO oHo B 250 pa3 )J,JIHHHee, YeM BpeMH T 1. B cna6I>IX non.HX 3TO 

OTHOIIIeHMe paBHO 6 H cB.H3aHo c y.IJ,JIHHHeHMeM speMeHH T 1 B TaKHX rronHX. 

B YeTBepToH rnaBe npoBe.IJ,eHbi 3KcnepMMeHTbi no nonHpH3aUHH a3o6eH3ona MeTO)J,OM 

SABRE (Signal Amplification By Reversible Exchange - ycHJieHHe cHrHana nocpe.IJ,cTBOM 

o6paTHMOfO o6MeHa). J1oKa3aHO, 'lTO MeTO)J, 3lPlPeKTHBeH TOJibKO )J,JIH UHC-H30Mepa . 

.lJ:ocTHfHYTO ycMJieHHe CHfHaJia B 4000 pa3. 

B nHTOH rnaBe npoBe.IJ,eH TeopeTWiecKHH aHaJIH3 ycnoBHH reHepaUMH, CTTHHOBOH 

)J,HHaMHKH H 3CTTepHMeHTaJibHbie H3MepeHHH CHHrJieT-TpHnJieTHbiX KOrepeHTHOCTeH B 

npoM3BO)J,HOM Ha<PTaJIMHa. C noMolll,bJO cneuMaJII>HbiX MMrryni>cHbiX nocne.IJ,oBaTeJII>HocTeii 

aBTopy y)J,aJIOCb )J,06HTbC51 3lPlPeKTHBHOrO CHHfJieT-TpHnJieTHbiX 

O)J,HOKBaHTOBbiX KOrepeHTHOCTeH (OST), C HHTeHCHBHOCTblO, 6JIH3KOH K TeopeTHYeCKH 

B03M0)1{HOH, H H3MepHTb HX BpeM.H )I{H3HH, OKa3aBIIIeecH )J,OCTaTOL£HO KOpOTKHM. H3MepeHHH 

HYJibKBaHTOBOH CHHrJieT-TpHTTJieTHOH KOrepeHTHOCTH (IST) nOKa3aJIH, 'ITO ee BpeM.H )I{H3HH B 

2.4 pa3a npeBocxo.IJ,HT BpeM.H cTTHH-perneTOYHOH penaKcaUHH B cMcTeMe. Me.IJ,neHHoe 

3aTyxaHHe CHrHaJia TT03BOJIHJIO H3MepHTb KOHCTaHTY CTTHH-CnHHOBOfO B3aHMO)J,eHCTBHH 

13c ~ Me)I{)J,y nOYTH 3KBHBaJieHTHbTMH .H.IJ,paMH C HCKJilOlJHTeJibHOH TOlJHOCTbfO B O)J,HH 
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MHJIJIHrepu,. OTMeTHM, lJTO TaKHe npeu,e3HOHHhie H3MepeHH51 B03MO)KHhi npH HcnoJih30BaHHH 

npe)l,BapHTeJihHhiX )l,aHHhiX 0 BeJIHlJHHe KOHCTaHThl H3 MeHee TOlJHbiX JIMP-H3MepeHHH, T.K. 

napaMeTpbi HMnyJihCHOH nocJie)l,OBaTeJihHOCTH 3aBHC51T OT 3HalJeHH51 3TOH BeJifflJHHhi. 

HaH6oJiee Ba)J(HhiMH HOBhiMH pe3yJII:.TaTaMH, noJIYl.JeHHhiMH B .nHccepTaLJ,HOHHOH 

pa6oTe K. <!>. Ule6epCTOBa, 51BJI51IOTC51: 

1. ITo.npo6Ho TeopeTHlJecKH H 3KcnepHMeHTaJihHO H3Yl.JeHhi )l,HHaMHKa H KHHeTHlJeCKHe 

napaMeTpbl CHHrJieTHhiX nop51)l,KOB, BHeiiJHeH H BHYTpeHHeH CHHrJieT-TpHnJieTHbiX 

KOrepeHTHOCTeH. Y)l.alJHbiH Bhi6op MO)l,eJibHbiX CHCTeM (rJiaBHhie H3 KOTOpbiX a3o6eH30JI H 

npOH3BO)l,HOe Ha<l>TaJIHHa) H TID;aTeJibHOe TeopeTffl.JeCKOe OnHCaHHe CnHHOBOH CHCTeMhl THna 

AA'XzX'z no3BOJIHJIH KOJIHlJeCTBeHHO onHcaTh 3BOJIIOLJ,HIO )l,OJifO)J(HB)'mHX cocT051HHH no.n 

B03)l,eHCTBHeM pa)l,H04aCTOTHbiX HMnyJibCOB, B TOM 4HCJie HMnyJibCOB nOCT051HHOH 

a)l,Ha6aTHlJHOCTH, H HCCJie)l,OBaTb peJiaKCaLJ,HIO )l,OJifO)J(HB)'mHX COCT051HHH, a TaK)Ke 

npOBO)l,HTb H3MepeHH51 pa)l,HOcneKTpOCKOnHl.JeCKHX napaMeTpOB C nOBbiilleHHOH TOlJHOCTblO. 

3KcnepHMeHTaJibHO H3MepeHHOe BpeM51 )KH3HH )l,OJifO)KHB)'mefO COCT051HH51 MO)J(eT 

MHoroKpaTHO npeBhiiiiaTh BpeM51 cnHH-pemeTolJHOH peJiaKcau,HH B CHCTeMe. IToKa3aHa 

B03MO)J(HOCTb H3MepeHH51 KOHCTaHThl CnHH-CnHHOBOfO B3aHMO)l,eHCTBH51 C TOlJHOCThlO 1 0"3 

ru. 
2. ITpose.neHa onTHMH3aLJ,H51 ycJIOBHH 3KcnepHMeHTa SABRE )l,JI51 noJI51pH3aLJ,HH 51)l,ep 

15N B u,Hc-a3o6eH30Jie 3a clJeT peaKLJ,HH c napaso.nopoM, 'ITO no3BOJIHJIO yseJIHlJHTb cHrHaJI 

6oJiee lJeM Ha TpH nop51)l,Ka. 

3. Pa3pa6oTaH MeTO.IJ. .IJ.BYMepHoli .neKOHBOJIIOLJ,HH KoppeJI51LJ,HOHHhiX cneKTpoB JIMP, 

nOBhiiiiaiOIII.HH cneKTpaJibHOe pa3peiiieHHe 3a ClJeT ycTpaHeHH51 HCKa)KeHHH, BHOCHMhiX 

Heo.nHopo.nHoCT:hiO BHemHero MarHHTHoro noJI51. ITpo.neMoHcTpHpoBaH:I:.I ero B03MO)J(HOCTH 

Ha npHMepe Mo.neJI:I:.Horo coe)l,HHeHH51, co.nep)J(amero 23 51)l,pa co cnHHOM 112. 

CJie.nyeT oco6o no.nqepKHYT:h MeTO)l,ffl.JecKoe 3HalJeHHe pa6oThi. Pa3pa6oTaHH:I:.Ie 

aBTopoM nporpaMMhi HaXO.IJ.51TC51 B oTKpbiTOM :Uoc~e )l,JI51 cneKTpocKonHcTOB. Ba)J(HOe 

3Ha4eHHe HMeeT TaJOKe anpo6HpOBaHHbiH B )l,HCCepTaLI,HH MeTO)l, npHrOTOBJieHH51 o6pa3LI,OB 

)l,JI51 H3MepeHH51 )l,OJifO)J(HB)'mHX cnHHOBbiX B036y)J()l,eHHH . 

.IJ:HccepTaU:H51 co.nep)J(HT TID;aTeJI:I:.Ho BbinOJIHeHH:hie H no.npo6Ho o6c~.neHHhle .naHH:I:.Ie, 

He OCTaBJI5!IOID;He COMHeHHfl B HX )l,OCTOBepHOCTH H o60CHOBaHHOCTH YKa3aHHbiX Bblille 

BhiBO)l,OB. 3amHmaeMI:.Ie noJIO)J(eHH51 co.nep)J(aT noJiyqeHHhie snepBbie pe3yJihTaThi H He 

npOTHBOpelJaT H3BeCTHhiM )l,OCTmKeHH51M <PYH)l,aMeHTaJihHbiX H npHKJia)l,HbiX HaylJHhiX 

)l,HCLJ,HnJIHH. 
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Pa6oTa oQ:JopMneHa aKKypaTHO, xopowo cTpyKTypHposaHa, MaTepHan npe.n.cTaBneH B 

npaBHnbHOH norWiecKoH nocne.n.osaTenbHOCTH. KaqecTBeHHbie HnmocTpau;HH .n:ononHmoT 

OCHOBHOH TeKCT H o6nerqafOT TIOHHMaHHe nonyqeHHbiX pe3yflbTaTOB. 

ITo pa6oTe y MeH~ ecTb cne.n:YfQrn:He 3aMeqaHH~: 

1) B nHTepaTypHoM o63ope (rnasa 1, cTp.30) B Q:JopMYne (26) oneqaTKa, cne.n. onepaTopa 

H3 ypasHeHH~ 24 paseH HyniD, CYMMa )Ke ero co6cTBeHHbiX 3HaqeHHH, npHse.n.eHHbiX 

B (26), Hymo He paBHa. 

2) B .n.HccepTau;HH Hcnon~>3YfOTC~ TpaHcnHTepHposaHHbie aHrnHHCKHe TepMHHbi, 

HanpHMep, Ha CTp. 44 «MeTO)]. anHaCHHra» HCTIOflb3yeTC51 BMeCTO «3QJQJeKTa 

rapMOIIIKH» (TepMHHbl H3 o6naCTH QJypbe-aHanH3a). 

3) Ha pHc.44 (cTp. 90) npHBe)].eHbl 3aBHCHMOCTH BpeMeH CTIHH-perneTOqHOH penaKCaiJ;HH 

npoToHoB u;Hc- H TpaHc- a3o6eH3ona. Ib wecTH KpHBbiX .n.se (.n.n~ napa- H MeTa

nono)KeHH~ B IJ;HC-a306eH3one) HMefOT CHCTeMaTWJeCKOe OTKnOHeHHe OT 

3KnepHMeHTanbHbiX )].aHHbiX, 6onbrnee OIIIH6KH 3KCTiepHMeHTa, O)].HaKO 

annpoKCHMau;H~ asTopoM HHTepnpeTHpyeTc~ KaK xoporna~. Cne.n.osano 61>1 KpaTKO 

o6cy,ll.HTb B03MQ)KHbie npHqHHbl paCXO)K,ll.eHH~ TeopeTHqecKHX OIJ;eHOK H 

3KCnepHMeHTa. 

4) B no.n.nHc~x K pHCYHKaM 73 (cTp.128), 74 (129) H 75 (130) B 3KcnoHeHTe onymeH 

3HaK MHHYC nepe.n: speMeHeM. AMnnHry.n.a ocu;HnAAIJ;HH co speMeHeM ,ll.Ofl)l(Ha na.n.aTb. 

AnnpoKcHMHpYfOID;He KpHBbie paccqHTaHbi c npaBHnbHbiM 3HaKoM speMeHH B 

3KCTIOHeHTe . 

YKa3aHHE>Ie 3aMeqaHH~, TeM He MeHee, He CHH)KafOT o6III,Yf0 BbiCOKYfO ou;eHKY 

)].HCCepTaiJ;HH. 

Ha3BaHHe pa6oTbi cooTBeTcTByeT ee co.n.ep)KaHHID, asTopeQ:lepaT H ony6nHKOBaHHbie 

cTaTbH npaBHnbHO H nonHo oTpa)KafOT co.n.ep)KaHHe )].HccepTaiJ;HH. OcHOBHbie MaTepHanbi 

)].HCCepTaiJ;HH ony6nHKOBaHbl B BH,ll.e 7-MH CTaTeH B peu;eH3HpyeMhiX )KypHanax , BXO~ID;HX B 

cnHCOK BAK H 6a3y .n.aHHbiX Web of Science. Pe3yn~>TaTbi pa6oTbi npornnH anpo6au;HID B 

BH)].e )].OKJia,ll.OB Ha 7-MH KOHQJepeHIJ;H~X, BKmoqa~ Me)K,ll.YHapO,ll.Hbie, qTo TaK)Ke 

cBH,ll.eTenbCTByeT o .n:ocTosepHOCTH H Ba)KHOCTH nonyqeHHbiX pe3yn~>TaToB. ITo MOeMy 

MHeHHfO, aBTOp )].HCCepTaiJ;HOHHOH pa60Tbl npo)].eMOHCTpHpOBan, qTQ OH ~Bn~eTC~ 

CQJOpMHpOBaBWHMC~ HCCfle)].OBaTeneM, CTIOC06HbiM CTaBHTb H pernaTb 3HaqHMbie HayqHbie 

3a)].aqH B o6naCTH XHMHqecKOH QJH3HKH KaK 3KCnepHMeHTanbHOrO, TaK H TeopeTHqecKoro 

xapaKTepa. 
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CqHTaiO, qTo ,ll,HccepTaU,HOHHa51 pa6oTa «/{O!l20JICU8yt4Ue cocmoflHU5l 8 cucmeMax 

JlOepHblX cnUl-108, 6JlU3KUX K 3K8U8Qflefl1nHOCmU» OTBeqaeT KpHTepH51M TI.9 IJoJIO)KeHH51 0 

nop51,ll,Ke npHC)l)K,ll,eHH51 yqeHhiX cTeneHeH:, yrsep)K,ll,eHHoro nocTaHoBJieHHeM ITpaBHTeJibCTBa 

PoccHiicKoH: <l>e,ll,epau,HH N2 842 oT 24 ceHT516p51 2013 r., a ee asTop, llle6epcToB KHpHJIJI 

<l>e,ll,OpOBJ.iq, 3aCJI)l)KHBaeT npHC)l)K,ll,eHH51 yqeHOH CTeTieHH KaH)J,H,ll,aTa cpH3HKO

MaTeMaTJ.iqecKHX HayK TIO cneu,HaJibHOCTH 01.04.17- XHMHqecKa51 cpH3HKa, ropeHHe H B3pbiB, 

cpH3HKa 3KCTpeMaJibHbiX COCT051HHH BeiD;eCTBa. 

OcpHu;HaJibHhiH onnoHeHT 

Mapb51COB AneKcaH,ll,p reopmesJ.iq 

KaH,ll,H,ll,aT cpH3HKO-MaTeMaTHqecKHX HaYK 

CTieiJ;HaJibHOCTb 01 .04.17 - XHMH:qeCKa51 cpH3HKa, ropeHHe H B3pbiB, cpH3HKa 

3KCTpeMaJihHbiX COCT051HHH BeiiJ,eCTBa 

CTapl.IIHH Ha)"'HbiH COTpy,ll,HHK na6opaTOpHH TeopeTJ.iqecKOH XHMHH 

<l>e,ll,epaJinHoe rocy,ll,apcTBeHHoe 6JO,ll,)KeTHoe yqpe)K,ll,eHHe HayKH 

J1HCTHT}'T XHMHqecKOH KHHeTHKH H ropeHH51 HM. B.B.BoeBO,ll,CKOfO 

CH6HpcKoro OT,ll,eJieHH51 PoccHHCKOH aKa,ll,eMHH HayK (HXKr CO P AH) 
630090, PoccH51, r.HosocH6HpcK, yn.I1HcTHTyrcKa51, ,ll,.3 

Ten. 8(383)3331503, 

3neKTpoHHa51 noqTa: maryasov@kinetics.nsc.ru 

28.09.2019 

H.A.KaKyrKHHa 
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