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,IJ;.4;>.-M.H., r. H. c. IOpKOBCKOM AneKcaH,IJ;pbi Ba,IJ;HMOBHbi 

Ha ,IJ;HccepTaU:HOHHyro pa6ory llle6epcroBa KHpHJIJia <l>e,IJ;opoBH"t!a 

«~OJirmi<HByrn;He COCT051HH51 B CHCTeMaX 51,IJ;epHbiX CnHHOB, 

6JIH3I<HX I< 3I<BHBaJieHTHOCTH» 

npe,IJ;CTaBJieHHyro Ha COHCKaHHe yqeHOM CTeneHH I<aH,IJ;H,IJ;aTa tPH3HKO-MaTeMaTH"t!eCI<HX HaYK no 

CneU:HaJibHOCTH 01.04.17- XHMH"t!eCI<a51 tPH3HI<a, ropeHHe H B3pbiB, tPH3HI<a 3I<CTpeMaJibHbiX 

COCT051HHM Bern;eCTBa 

llle6epcroB KHpHJIJI <l>e,IJ;opoBH"t! Ha"t!an pa6oraTb B MTIJ; CO PAH B 2016 ro,IJ;y. Ey,IJ;y"t!H 

MJia,IJ;IIIHM HayqHbiM corpy.Il:HHI<OM fHIJ; P<P AO «fHIU1XT30C» B r. Moci<Be, oH no JIH"t!HOM 

HHHU:HaTHBe npoiiien crmi<HpOBI<Y B MTIJ; CO P AH, BbiiiOJIHHB p51.1l: Hccne,IJ;oBaHHM B paMI<ax 

rpaHTa PH<P 15-13-20035 " <Poro-HH.Il:YIJ:HpoBaHHM cnHHOBM rHnepno1151pH3aU:H51 B 

I<OH,IJ;eHcHpoBaHHbiX cpe,IJ;ax". OH pa6oran B MTIJ; no ,IJ;oroBopaM no,IJ;p51,IJ;a, B anpene 2017 ro,IJ;y 

HaMH 6biJI HanHCaH npoei<T P<l><l>l1 (17-33-50077) «.5l,IJ;epHa51 CnHHOBa51 rHnepn01151pH3aU:H51 H 

,IJ;OJironmByrn;He CnHHOBbie COCT051HH51 
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N-H30TOnOMepOB a306eH30Jia» Ha I<OHKypC HayqHbiX 

npoei<TOB, BbiiiOJIH51eMbiX MOJIO,IJ;biMH yqeHbiMH no,IJ; PYKOBO,IJ;CTBOM I<aH,IJ;H,IJ;aTOB H ,IJ;OI<TOpOB 

HaYK B Hay"t!HbiX opraHH3aU:H51X PoccHMCI<OM <Pe,IJ;epau:HH, c ero yqacrHeM B I<a"tJecTBe 

HcnonHHTeJI51. B paMI<ax 3TOM nporpaMMbi c ,IJ;ei<a6p51 201 7 no HIOJib 2018 B MTIJ; CO P AH 

lile6epCTOB KHpHJIJI <l>e,IJ;OpOBH"t! He TOJibi<O ycneiiiHO BbiiiOJIHHJI nocTaBJieHHbie B 3TOM rpaHTe 

3a,IJ;a"t!H, HO H n011Y"tJH11 Ba)I(Hbie HaY"tJHbie pe3yJibTaTbi, I<OTOpbie COCTaBHJIH OCHOBY ero 

,IJ;Hcceprau:HOHHOM pa6oTbi. Xor51 KHpHJIJI <Pe,IJ;opoBH"t! Ha"t!an CBOIO Hccne,IJ;oBaTeJibCI<YIO 

,IJ;e51TeJibHOCTb no TeMe ,II;HCCepTaU:HOHHOM pa60Tbi TOJibi<O 3 ro,IJ;a Ha3a,IJ;, nonyqeHHbie HM 

pe3yJibTaTbi YKa3biBaiOT Ha HaJIH"t!He O"t!eHb BeCOMOrO HCCJie,IJ;OBaTeJibCI<OrO OnbiTa, BbiXO,IJ;51li(ero 

,IJ;aJiei<o 3a paMI<H 6rooBbiX 3HaHHM B o6nacTH 51MP. KHpHJIJI <l>e,IJ;opoBH"t! nonyqHJI 

3Ha"tJH:TeJibHbiM ,IJ;OnOJIHHTeJibHbiM OnbiT pa60Tbi B 06JiaCTH XHMH"t!eCI<OM tPH3HKH, B "tJaCTHOCTH, B 

OnTH"t!eCI<OM MOJiei<y1151pHOM cnei<TpOCI<OnHH. B npou:ecce BbiiiOJIHeHH51 ,IJ;HCCepTaU:HOHHOM 

pa6oTbi KHpHJIJI <Pe,IJ;opoBH"t! propa6oran HOBbie MeTO,IJ;bi aHaJIH3a H o6pa6oTI<H .Il:BYMepHbiX 

cnei<TpOB 51MP BbiCOKOrO pa3peiiieHH51, HM JIH"t!HO 6biJIO HanHCaHO HeCKOJibi<O CJIO)I<HbiX 

I<OMnbiOTepHbiX nporpaMM B cpe,IJ;ax C ++, matlab, wolfram mathematica. IToMHMO HaBbiKOB 

nporpaMMHpOBaHH51, OH B COBepiiieHCTBe OBJia,IJ;eJI HaBbiKaMH 3I<CnepHMeHTaTOpa, OCBOHJI HOBbie 

MeTO,IJ;HI<H, CB513aHHbie C HCCJie,IJ;OBaHH51MH ,IJ;OJirO)I(HBYli(HX COCT051HHM H 51,IJ;epHOM CnHHOBOM 

rHnepno1151pH3aU:HH COBpeMeHHbiMH MeTO,IJ;aMH MHOrOHMnyJibCHOM 51MP cnei<TpOCI<OnHH, 

HeO,IJ;HOI<paTHO JIH"t!HO pa3pa6aTbiBaJI HOBbie HMnyJibCHbie nocJie,IJ;OBaTeJibHOCTH 51MP. B 

corpy.Il:HH"t!ecrBe c rpynnoii H3 YffHBepcHrera )KeHeBbi oH yqacTBOBaJI B npoei<Te no cpaBHeHHIO 

MeTO,IJ;OB Pure Shift ,IJ;JI51 IIIHpoi<ononocHoii nporoH-npoTOHHOM pa3B513I<H. 

KHpHnn <l>e,IJ;opoBH"t! Tai<n<e 51BJI51eTc51 o"tJeHb I<BaJIHtPHU:HpoBaHHbiM cneu:HanHCTOM B 

o6nacTH npoBe,IJ;eHH51 pacqeroB cnHHOBOM ,IJ;HHaMHI<H, OH npei<pacHo YMeer noJib30BaTbC51 

nporpaMMHbiM nai<eToM SpinDynamica, a rai<n<e npoBO,IJ;HTb aHaJIH3 B paMI<ax I<BaHTOBO­

MexaHH"t!eci<oro OnHCaHH51 3BOJIIOU:HH 51,IJ;epHbiX CnHHOB. l1MeHHO 3TH 3HaHH51 H OnbiT n03BOJIHJIH 

BbiiiOJIHHTb p51,I1; CJIO)I<HbiX 3a,IJ;a"t! B 06JiaCTH 51MP CHHrJieTHbiX COCT051HHM. Pa60Ta51 B HaiiieM 

rpyrrne, KHpHJIJI <Pe,IJ;opoBH"t! cran Be,IJ;yrn;HM cneu:HanHCTOM no MeTo,IJ;onorHH H3MepeHHM 

,IJ;OJirmi<HBYli(HX cnHHOBbiX COCT051HHM 51MP. 0H n011Y"tJH11 BneqaTJI5110li(He pe3yJibTaTbi, H3Y"t!a51 



CHCTeMy 
15N, 15N' -8.3o6eH30Jia, KOTOpbiH npe.[(CTaBIDieT co6oii CJIO)KH)'IO MYJibTHCnHHOB)'lO 

CHCTeMy. Erraro.n:ap5I ero ycHJIH5IM y.n:arrocb onHcaTh CJIO)I(Hbie npou:eccbi C03.[(aHH5I CHHrrreTHbiX 

nOp5I.[(KOB npH pa3JIH"l!HbiX CXeMaX KOHBepCHH HaMarHH"'!eHHOCTH B CH:HrJieT. 3Ta pa60Ta 

noTpe60BaJia MHOrO yrropcTBa, pa3MbiiiiJieHHH H nOHCKa HeCTaH.n:apTHbiX nYTeH. 11ccrre.[(OBaHH5I 

6biJIH BbiiiOJIHeHbi KHpHrrrroM <l>e.n:opoBH"'!eM Ha BbiCOKOM ypoBHe, "'ITO no3BOJIHJIO ony6rrHKOBaTb 

norry-qeHHbie pe3yrrhTaTbi B Me)K.[(yHapo.[(HbiX )KypHarrax, TaKHX KaK Journal of Chemical Physics 

H Applied Magnetic Resonance. OH pa3pa6oTarr Ha.[(e)I(Hbie MeTO.ll:bi .ll:IDI C03.[(aHH5I npoTOHH0-

8.30THbiX .[(OJirO)KH:Byri(HX COCT05IHMH, H 06Hapy)I(HJI HCKJllO"lJMTeJibHO .[(OJirHe BpeMeHa )KH3HH 

CHHrrreTHbiX COCT05IHHH B CHJibHbiX MarHHTHbiX nOJI5IX (ropa3.[(0 .[(OJibiiie, "'!eM Mbl MOrJIH 

noBepHTb, Ha"'IMHM 3TOT npoeKT). MpHJIJI <l>e.n:opOBH"'I TBOp"'IeCKH 06'be.[(HHHJI 3TH H.[(eH C 

Hccrre.n:oBaHH5IMH mnepnoiDipH3aU:HH 8.3o6eH3orra MeTO.lJ:OM SABRE (Signal Amplification by 

Reversible Exchange) c npHMeHeHHeM napaBo.n:opo.n:a H nepeKmo"'IeHH5I MarHHTHoro noiDI. 

KHpHrrrroM <l>e.n:opoBH"'!eM llle6epcTOBbiM 6bmM norry-qeHbi He MeHee Bne"tJaTIDIIOI.IJ:He 

pe3yJibTaTbl npH H3Y"'JeHHH .[(OJirO)KHByri(HX KOrepeHTHOCTeH, BbiiiOJIHeHHbie COBMeCTHO C 

rpynno:H: npo<Peccopa MarrKOJihMa fleBHITa H3 yHHBepcHTeTa CayTreMnToHa (BeiTMKo6pHTaHH5I), 

B 3TOH pa6oTe HM 6biJIH BbiiiOrrHeHbi Bce KJIIO"'!eBbie 3KcnepHMeHTbi. O.n:HHM HX KJTIO"'IeBhiX 

<PaKTopoB CTarra npe.n:rro)l(eHHM llle6epcTOBbiM K.<l>. MeTO.lJ:HKa no.n:roTOBKM o6pa3U:OB, 

nOJIHOCTbiO HCKJIIO"'laiOI.IJ:M BJIH5IHH:e KOHBeKI(HH H HCnapeHH:e paCTBOpHTeiDI, KpoMe TOrO, HM 

6biJI npe.[(JIO)KeH p5I.[( OpHrHHaJibHbiX HMnyJibCHbiX .5:IMP MeTO.[(MK, n03BOIDIIOI.IJ:HX C03.[(aBaTb 

.[(OJirO)I(HBYI.IJ:He KOrepeHTHOCTH, KOTOpbie npe.[(CTaBIDIIOT C060H KOrepeHTHOCTb Me:>I<.[(y 

CHHrJieTHbiM H l(eHTparrbHbiM TpHnJieTHbiMH CnHHOBbiMH COCT05IHH5IMH. CJIO)I(HOCTb peiiieHH5I 

:HOM 3a,[(a"'JH o6yCJIOBJieHa TeM, "'ITO B CHJibHO CB5I3aHHbiX CnHHOBbiX napax CHHrJieT-TpHIIJieTHbie 

nepexo.n:bi npaKTH"'!eCKH norrHOCTbiO 3anpemeHhi. KHpHrrrroM <l>e.n:opoBwieM 6bmH npe.n:rrmKeHbi 

H peaJIM30BaHbl Ha,[(e)KHbie 3KCnepH:MeHTaJibHbie nO.[(XO.[(bl .[(IDI C03.[(aHH5I H Ha6mo.[(eHH5I 3THX 

KOrepeHTHOCTeH, B pe3yJibTaTe HX npHMeHeHH5I 6biJIO norry-qeHO peKOp.[(HO .[(OJiroe BpeM5I :>Iill3HH 

TaKHX KOrepeHTHOCTeH, a COOTBeTCTB)'lOI.I.J:M IIIHpHHa JIMHHH .5:IMP 6bma 1 MHJIJIH:repu:. 

Pe3yJibTaTbi 3THX Hccrre.n:oBaHHH 6hiJIH ony6rrHKOBaHa B )l(ypHarre Physical Chemistry Chemical 

Physics B 2019 ro.n:y. 

Bcero no TeMe .n:HccepTaU:HH KHpHrrrroM <l>e.n:opoBH"'!eM llle6epcTOBbiM 6bmo 

ony6rrHKOBaHo 7 cTaTeii B Me)l(.[(yHapo.n:HhiX peu:eH3HpyeMbiX :>I<ypHarrax nepBoro H BToporo 

KBapTHIDI, peKoMeH.[(OBaHHbiX BAK, TaK)Ke K.<l>. llle6epcTOB Heo.n:HoKpaTHO y-qacTBOBarr B 

poCCHMCKHX H Me)K,[(yHapO.[(HbiX HaY"'JHbiX KOH<l>epeHI(H5IX. 

HaY"lffiM no.n:roTOBKa, KBarrH<PHKaU:H5I H ypoBeHb npoBe.n:eHHbiX KHpHrrrroM <l>e.n:opoBH"'IeM 

Hccrre.n:oBaHHH, HecoMHeHHO, cooTBeTCTByeT Tpe6oBaHH5IM, npe.n:n5IBJI5IeMbiM BAK npH 

npHCY)I(.[(eHHH y-qeHOH CTeneHH KaH.[(H.[(aTa <l>H3HKO-MaTeMaTH:"'!eCKHX HayK, a .[(HCCepTal(HOHHM 

pa6om K. <1>. llle6epcToBa norrHOCTbiO y.n:oBrreTBOp5IeT Tpe6oBaHH5IM, npe.n:n5IBJI5IeMbiM K 

KaH.[(H.[(aTCKMM .n:HccepTal(H5IM no cneu:HarrbHOCTH 01.04.17 - XHMH"'!eCKM <PH3HKa, ropeHHe H 

B3pbrn, <PH3HKa 3KCTpeMarrbHbiX cocT05IHHH BemecTBa. C"'IHTaiO, "'ITO KHpHrrrr <l>e.n:opoBH"'I 

llle6epCTOB, HeCOMHeHHO, .[(OCTOHH npHCY)K.[(eHH5I eMy HCKOMOH CTeneHH. 

f .H.C. rra6opaTOpHH <PoTOXHMH"'!eCKHX pa.[(MKaJibHbiX peaKI(HH 
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