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oqnru::mUibHoro orrrroHeHTa 

Ha .IJ:HCCepTaUHOHHYJO pa6ory ropo.ne:o:Koro ApTeMa AneKcaH.npoBfllia 

«Prueumue Memoooe moMozparjJuu 3JIP u OMPT 
OllJl eU3yQJlU3GLJUU oKcuzeHaLJUU u GLJU003a 6uoll02Ulf.ecKu.x mKaHeu», 

rrpe,ll,CTaBJieHHYJO Ha COHCKaHHe yqeHOH CTerreHH KaH)J,H)J,aTa cj:JH3HKO-MaTeMaTHqecKHX Ha)'K ITO 

crreu;HaJlbHOCTH 01.04.17 - XHMHqecKa~ cj:JH3HKa, ropeHHe H B3poiB, cj:JH3HKa 3KCTpeMaJioHoiX 

COCTO~HHH Bern;eCTBa. 

MeTO,ll,oi MarHHTHo-pe3oHaHCHOM TOMorpacj:JHH umpoKo HCITOJio3YJOTC~ )J,JI51 .nuarHOCTHKH 

rraTaJIOrHqecKHX rrpou;eCCOB H COCTO~HHH qeJIOBeKa H )KHBOTHoiX. C HX ITOMOW:oiO B03MO)KH0 

HCCJie)J,OBaHHe ITpOCTpaHCTBeHHOrO pacrrpe,ll,eJieHH51 B opraHH3Me rrapaMarHHTHoiX qacTHIJ;, B TOM 

qucne KHcnopo.na, H MarHHTHbiX 51,ll,ep c 6oJibWHM MarHHTHbiM MOMeHTOM. HcrroJio30BaHHe 

crreu;HaJioHbiX MeTO)J,OB H3MepeHH51 CHrHaJIOB MarHHTHOro pe30HaHCa H MaTeMaTHqecKOH 

o6pa60TKH MHOrOMepHoiX 3KCITepHMeHTaJibHoiX )J,aHHbiX IT03BOJI51eT BH3YaJIH3HpOBaTo 

pa3JI}fqHbie xapaKTepHCTHKH TKaHeM )KHBoiX opraHH3MOB B HOpMe H naTanorHH. Pa3BHTHe 

MeTO)J,OB H3MepeHH51 pacnpe,ll,eJieHH51 KHCJIOpO,ll,a B TKaH5!X H CTerreHH HX 3aKHCJieHHOCTH 

51BJI51eTc51 O)J,HOM H3 Ba)KHeMWHX 3a.naq cospeMeHHOH .nuarHOCTHKH. TaKHe rraTOJIOrHH, KaK 

HWeMHqecKa51 6oJ1e3Hb cep,ll,IJ;a H 3JlOKaqecTBeHHbJe HOB006pa30BaHH51, HaHOC51T cepbe3HbiH 

ypoH 3,ll,opoBoiO H qacTO 51BJ151IOTC51 npuquHoM cMepTH B nonyll51IJ;HH BH)J,a Homo sapiens. 

Ilo3TOMY TeMa )J,HCCepTaiJ;HH 51BJ151eTC51 Ba)KHOH H aKTYaJioHOH. 

,Il;HccepTaiJ;H51 o6IIJ;HM o6oeMOM 119 CTpaHHIJ; COCTOHT H3 CTIHCKa o603HaqeHHH H 

COKparn;eHHM; BBe)J,eHH51 H qeTbipeX rllaB, BKJIIOqaiOW:HX o630p JlHTepaTYPoi ITO HCITOJlo30BaHHIO 

MeTO)J,OB 3IlP )J,Jl~ HCCJle)J,OBaHHH in vivo, ITO MeTO)J,aM peKOHCTpyKIJ;HH TOMOrpacj:JHqecKHX 

H3o6pa)KeHHM, H no TeopHH MeTo.na Osepxay3ep-ycuneHHOM MarHHTHo-pe3oHaHcHOM 

TOMOrpacj:JHH (OMPT); rJiaBy C OTIHCaHHeM 3KCTiepHMeHTaJioHoiX MeTO)J,HK, H 2 rJiaBoi, r.ne 

rrpe,ll,CTaBJleHol pe3yJioTaTbl H3y<IeHH51 OKCHreHaiJ;HH H pH cep.nu;a KpoiCbl B ycllOBH51X 

HCKYCCTBeHHOH lillleMHH H BH3yaJ1H3aiJ;H51 pacnpe)J,eJ1eHH51 KOHTpaCTHOrO peareHTa, KHCllOpO,ll,a, 

pH 11 HeopraHI1qecKoro cj:Joccj:JaTa (Pi) B orryxoneBOH 11 3,ll,OpOBOH TKaH5!X MbiW11; 3aKJIIOqeHH51, 

pe3ylloTaTOB H BoiBO)J,OB; CTIHCKa JIHTepaTypol H3 136 nyHKTOB H 6naro.napHOCTeM. Pa6oTa 

CO,ll,ep)KHT 51 pHCYHOK 11 5 Ta6J111IJ;. 

Bo sse.neHHM rrpaBHJlbHO H qeTKo o6ocHoBaHoi aKTyanoHOCTb pa6oToi, Boi6op MeTo.nos H 

06oeKTOB H3y<IeHH51, ccj:JopMyJIHpOBaHol TIOCTaHOBKa 3a)J,aqH H IJ;eJIH HCCJle)J,OBaHWI, rrpHBe)J,eHol 

BbiHOCI1Moie Ha 3arn;11ry rroJ10)KeHI151, cse.neml5! o6 anpo6au;1111 pa6oTbi, nuqHoM BKna.ne 

COI1CKaTeJ151 H KpaTKOe OITHCaH11e )J,I1CCepTaiJ;I111. 
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ITepBa~ rnaBa .n:HccepTaU.HH ~Bn~eTc~ JIHTepazypHoiM o63opoM, cocTOilli.J.HM H3 Tpex 

qacTeti. B nepBoti qacTH npoBe.L(eH penpe3eHTaTHBHJJIH aHaJIH3 ny6nHKaU.Hti, nocB~III,eHHbiX 

H3)"--eHHIO :>KHBbiX 6HOJIOrHl.JeCKHX 06oeKTOB in ViVO C npHMeHeHHeM MeTO.L(a 3IJP, OllHCaHbi 

OCHOBHJJie CBOHCTBa CllHHOBbiX MeTOK H 30H.L(OB, ll03BOJI~IOIII,HX llOJiyqaTb HHcpOpMai.J.HIO 0 

KOHU.eHTpau.H~ pa3JIH'-IHJJIX BemecTB B o6pa3u.e , TaKHX KaK KHcnopo.n: (p02), NO, pH, 

cynocprH.IJ:pHJibHJJie rpynnoi, H T.n., npe.n:CTaBJieHbl OCHOBbi MeTO.L(a 3IJP TOMOrpacpHH H 

oco6eHHOCTH OMPT .n:n~ pa6oTJJI in vivo . Bo BTopo:H qacTH npHBe.n:eH o63op ocHOBHJJIX MeTO.IJ:OB 

peKOHCTpyKU.HH TOMOrpacpH'-IeCKOro H306pa:>KeH~ H H3JIO:>KeHbl o6LIJ.He npHHI.J.Hllbl nonyqeHH51 

npoeKU.HH H3 nepBH'-IHJJIX .n:aHHJJIX. BH3YaJIH3aU.H~ npocTpaHCTBeHHoro pacnpe.n:eneHH51 

H3Mep~eMJJIX xapaKTepHCTHK CHCTeMbl nonyqaeTC51 B pe3yJioTaTe peiiieHH51 o6paTHOH 3a,L(al.JH 

TOMOrpacpHH H Tpe6yeT npHMeHeHH~ cneu.HaJIJJHbiX nporpaMM, peaJIH3YJOIII,HX CJIO:>KHJJie 

anropHTMJJI o6pa6oTKH MHoroMepHoiX MaccHBOB .n:aHHJJIX. MaTepHan .n:aHHOH qacTH 

JIHTepaTypHOrO o63opa llO.L(KpenJieH He06XO.L(HMbiMH MaTeMaTH'-IeCKHMH BbiKJia.L(KaMH, '-ITO 

ll03BOJI~eT B .L(OJI:>KHOH Mepe ll0H51Tb xapaKTepHoie oco6eHHOCTH Ka:>K,L(Oro aJirOpHTMa 

peKOHCTPYKU.HH. B TpeTJJeti qacTH o63opa onHcaHJJI TeopeTH'-IeCKHe Mo.n:enH, HcnoJio3yeMJJie .n:n~ 

pacl.JeTa HHTeHCHBHOCTeH CHrHaJia .L(HHaMHl.JeCKH llOJI~pH30BaHHbiX ~.L(epHblX CllHHOB 3a Cl.JeT 

3cpcpeKTa 0Bepxay3epa npH HaKal.JKe 3JieKTpOHHblX CllHHOB KOHTpaCTHOrO areHTa .L(OCTaTOl.JHO 

cHJIJJHJJIM CB"ll noneM. Hcnono30BaHHe TeopeTHl.JecKHx Mo.n:ene:H Heo6xo.n:HMO .L(JI51 KoppeKTHoti 

HHTepnpeTai.J.HH .n:aHHJJIX OMPT H onpe.n:eneHH51 p02 H pH c noMOLIJ.oiO cooTBeTCTBYJOIII,HX 

KOHTpaCTHbiX areHTOB. 

Bo BTopo:H rnaBe npHBe.L(eHo onHcaHHe 3KcnepHMeHTaJIJJHJJIX no.n:xo.n:oB, MeTO.IJ:HK 

no.n:roTOBKH o6pa3U.OB H KaJIH6poBKH napaMeTpOB H3MepeHHJJIX cHrHaJIOB. ITpHBe.L(eH 

pa3pa6oTaHHbiH aBTOpOM anropHTM peKOHCTp)'KIJ,HH cneKTpaJibHO-npOCTpaHCTBeHHbiX 

TOMorpaMM 3IJP. MaTepHaJI rnaBbl pa3.L(eJieH Ha .L(Be l.JaCTH, OTHOC~LIJ.HeC51 K .IJ:BYM THnaM 

06oeKTOB - H301IHpOBaHHOe cep.L(I.J.e KpoiCbl H TKaHH :>KHBbiX MbliiieH, 3.L(Op0Bble H onyxoneBJJie. 

TpeTJJ51 rnaBa nocB~III,eHa BH3yanH3aU.HH H Hccne.n:oBaHHIO pacnpe.n:eneHH5! KHcnopo.n:a H 

pH B H30JIHpoBaHHOM cep.n:u.e KpoiCJJI. Ha nepBOM 3Tane npoBe.n:eHo H3yqeHHe CBOHCTB 

pa.n:HKaJIOB, qyBCTBHTeJIJJHJJIX K napaMeTpaM cpe.n:oi , I) H3oTomaMeiii,eHHoro 

.L(HKap6oKCHnpOKCHJia HHTpOKCHJibHOro pa.L(HKaJia, l.JeH cneKTp 3IJP 3aBHCHT OT 

KOHU.eHTpaU.HH KHCJIOpo.n:a B paCTBOpe, ll03BOJI5151 Onpe.L(eJI51Tb p02 B o6pa3I.J.e, npoBe,L(eHJJI 

KaJIH6poBO'-IHJJie H3MepeHH51 nopeHU.eBa BKJia.n:a B IIIHPHHY JIHHHH pa.n:HKana; 2) pa.n:HKana RSG, 

HHTpOKCHJibHOrO pa.L(HKaJia, KOBaJieHTHO CB~3aHHOro C MOJieKyJIOH rnyTaTHOHa, cneKTp 3IJP 

KOTOporo 3aBHCHT OT pH B cpH3HOJIOrHl.JeCKH Ba:>KHOM .L(Halla30He 3Hal.JeHHH H3-3a 

npOTOHHpOBaHH51-.L(enpOTOHHpoBaHH51 MOJieeyJiol CllHHOBOro 30H.L(a, H3MeH5!IOIII,ero KOHCTaHzy 

CTB. Ha BTopoM 3Tane aBTOpoM npoBe.L(eH Boi6op anropHTMa peKoHCTp)'KIJ,HH cneKTpanoHO-
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IIpOCTpaHCTBeHHbiX TOMOrpaMM 3TIP H rrpo)l;eJiaHa ero MO)l;HqmKau;mr, KOTOpa51 Il03BOJI>TeT 

IlOJI)"'aTb HeHCKa:>KeHHYJO CITeKTpaJibHYJO viH<fJOpMal.l;HJ-0 113 )l;aHHbiX H3MepeHm1 3a Cl.feT 

HCITOJih30BaHH51 arrpHOpHOH viH<fJopMaiJ;HH 0 <fJopMe JIHHHH CHrHaJia 3TIP. Pa3pa6oTa)'IHhiH 

MO.lJ:H<fJHu;HpOBaHHbiH aJirOpHTM 6oiJI rrpHMeHeH Ha IlOCJie)l;YJOII(HX 3Tarrax )l;JI>T H3)"'eHH.51 

<fJaHTOMHbiX o6pa3IJ;OB 11 H30JIHpOBaHHOrO :>KHBOrO cep)l;u;a KpbiCbi B YCJIOBH>TX rrep<fJy3HH, 

HCKYCTBeHHO Bbl3BaHHOH pemoHaJihHOH mrreMHH H perrep¢YJHH. OrroiThi Ha ¢aHTOMHbiX 

o6pa3u;ax - rrpo6HpKaX H3BeCTHOH <fJopMbi C H3BeCTHbiMI1 3Ha1.feHH.51MH orrpe)l;eJI>TeMbiX 

rrpaMeTpOB HarJI>T)l;HO rrpo)l;eMOHCTpHpOBaJIH KOppeKTHOCTh pa3pa6oTaHHOrO aBTOpOM 

MaTeMaTI11.fecKoro aJiropHTMa peKOHCTpyKu;HH TOMorpaMM 3TIP. Ha rrocJie)l;HeM 3Tarre 6omo 

rrpoBe)l;eHO H3)"'eHHe rrpocTpaHCTBeHHOrO pacrrpe)l;eJieHH51 p02, pH H CITHHOBOrO 30H)l;a B 

H30JIHpOBaHHOM cep)l;u;e KpbiCbi B YCJIOBH>TX rrep<fJYJHH (rrpoKal.fKH IlHTaTeJibHOrO paCTBOpa 

qepe3 COCY.lJ:HCTYJO CHCTeMy opraHa), HCKYCTBeHHO Bbi3BaHHOH perHOHaJibHOH HilleMHH 3a Cl.feT 

HaJIO:>KeHH>T JIHraTYPbi Ha O.lJ:HY 113 KOpOHapHoiX apTepHH, H rrpH perrep<fJYJHH IlOCJie CH51TH51 

JIHrarypoi. H3MepeHH51 rroKa3aJIH YMeHhWeHHe pH B o6JiaCTH HI..LJ.eMHH Ha 0.5-0.7 e)l;HHHu; -

MHOKap)l;HaJibHbiH au;H)l;03 TKaHH cep)l;el.fHOH Mhlillll;bl, YMeHbilleHHe KOHIJ;eHTpau;HH KHCJIOpO)l;a B 

3TOH o6JiaCTH OT Tpex )1;0 )l;eC>TTH pa3. flpH perrep<fJYJHH CHa6:>KeHHe KHCJIOpO)l;OM rropa)KeHHOH 

06JiaCTH yseJIHl.fHBaJIOCb, HO He BOCCTaHaBJIHBaJIOCb IlOJIHOCTblO )1;0 HOpMbl. 

B YeTBepToti rJiaBe orrHcaHa BH3yaJIH3au;H51 pacrrpe)l;eJieHH51 B TKaH>TX )KHBOH MbiillH 

KOHu;eHTpau;HH KHCJiopo)l;a, pH, Pi H KOHu;eHTpau;HH KOHTpacTHoro peareHTa MeTO.lJ:OM OMPT. B 

rrepBOH, TeopeTI11.feCKOH, l.faCTH IlOJI)"'eHbi )l;OCTaTOl.fHO IIpOCTbie aHaJIHTHl.feCKHe H 

IlOJIY3MI111pl11.feCKHe 3aBHCHMOCTH CHrHaJia 5IMP, ycHJieHHOro 3a Cl.feT 3<fJ<fJeKTa 0Bepxay3epa, 

OT YKa3aHHbiX BeJIHl.fHH. 3TH 3aBHCHMOCTH 6omH HCITOJib30BaHbi B )l;aJihHetimeM )l;JI>T pemeHH>T 

o6paTHOH 3a)l;a1.fH OMPT c rroMOII(biO pa3pa6oTaHHbiX aBTopoM anropHTMOB. Bo3MO)KHOCTb 

orrpe)l;eJieHH>T B O)l;HOM 3KCIIepHMeHTe HeCKOJihKHX BeJIHl.fHH OCHOBaHa Ha YHHKaJibHhiX 

cBoticTBax )l;etiTepHposaHHoro ¢oc¢opHJIHpoBaHHoro TpHapHJIMeTHJioHoro pa)l;HKaJia dpT AM. 

floJio:>KeHHe H <fJopMa JIHHHH 3fiP )l;aHHOrO KOHTpaCTHOrO areHTa 3aBHC>TT OT KOHIJ;eHTpau;HH 

KHCJIOpO)l;a H CaMoro pa)l;HKaJia, IIpOTOHHpOBaHH>T-)l;eiipOTOHHpOBaHH>T Kap60KCHJibHbiX rpyrrrr, H 

KoHu;eHTpau;HH HeopraHHl.fecKoro ¢oc¢aTa B o6pa3u;e. ITapaMarHHTHa>T peJiaKcau;H51 pa)l;HKaJia, 

orrpe)l;eJI>TIOII(a51 ycHJieHHe cHrHaJia 5Il'v1P 3a cqeT 3¢¢eKTa OBepxaYJepa, TaK:>Ke 3aBHCHT OT 

KOHIJ;eHTpau;HH KHCJIOpO)l;a H pa)l;HKaJia. ABTOpOM IlOKa3aHO, YTO )l;JI51 BH3YaJIH3aiJ;HH 

pacrrpe)l;eJieHH>T 4-X rrapaMeTpOB He06XO)l;HMO rrpoBeCTH H3MepeHH5I <fJaKTOpa ycHJieHH5I CHrHaJia 

Ha Tpex qacToTax 5IMP (.ll:JI>T rrpoToHHpoBaHHOH H )l;errpoTOHHpoBaHHOH ¢opM dpT AM H 

rrocpe)l;HHe Me:>K)l;y HHMH) rrpH )l;Byx 3Ha1.feHH5IX MOII(HOCTH HaKal.fKH, T.e. HCITOJib30BaTb 6 

Ha6opoB )l;aHHbiX OMPT H O.lJ:HO H3o6pa:>KeHHe MTP )l;JI5I ycTOHYHBoro pemeHH5I o6paTHoti 

3a)l;aYH. 
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Bo BTOpoi1 Yacnr rnaBbi npo.n;eMOHCTpHpoBaHo BnH~HHe npHcyrcTBYJOI.UHX B cHcTeMe 

napaMarHHTHbiX U,eHTpOB, IlOMHMO OCHOBHOrO KOHTpaCTHOrO areHTa (nep,n;ei1TepHpOBaHHbiM 

QJHHCKHM TpHTHnbHhiH pa,n;HKan, dT AM), Ha cHrHan OMPT. Ha Mo.n;enhHhiX cHcTeMax 6hino 

)1;0Ka3aHO, YTO H3-3a IlO~BneHH~ .IJ:OilOnHHTenbHOrO KaHana penaKCaU,HH ,n;mi nonJJ:pH3ali,HH JI)J;ep, 

o6ycnoBneHHOrO .IJ:06aBOYHOM napaMarHHTHOM npHMeCbiO, KOHU,eHTpaU,HJI KOHTpaCTHOrO areHTa 

6y,n;eT 3aHH:>KeHa, ecnH 11pH o6pa60TKe ,n;aHHbiX 3TOT KaHan He 6y,n;eT yqTeH. 06biYHO 

.IJ:OilOnHHTenhHbiM napaMarHeTHKOM JIBnJJ:eTCJI KHCnopo.n;, 3Hal.JHT p02 TaK:>Ke 6y,n;eT 

3aHH)J<eHHbiM. B .n;HccepTaU,HH snepBbie npe.IJ:nmi<eHo YYHThiBaTh 3TOT 3QJQJeKT. ITposepKa Ha 

Q:>aHTOMHbiX o6pa3U,aX 110Ka3ana He06XO.IJ:HMOCTb yqeTa yreYKH 110nJJ:pH3aU,HH )J;nJI KoppeKTHOrO 

H3MepeHH5! pacnpe.n;eneHHJI KHcnopo.n;a B o6pa3u,e. 3KcnepHMeHThi Ha onyxoneBbiX TKaH5!X 

MbiiiieH 110Ka3anH, YTO 6e3 yqeTa OllHCaHHOrO KaHana yreYKH JI,n;epHOM 110n5!pH3aU,HH 3aHH:>KeHHe 

KOHU,eHTpaU,HH KHCnopo,n;a MO:>KeT .IJ:OCTHraTb 30%. 

B cne.n;yromei1 YacTH rnaBbi snepBbie npo.n;eMoHCTpHposaH MeTo.n; o.n;HoBpeMeHHOM 

BH3yanH3aU,HH pacnpe,n;eneHHJI KOHTpaCTHOrO areHTa, KHCnopO.IJ:a, pH H HeopraHHYeCKOrO 

Q:>ocQ:>aTa MeTo.n;oM OMPT. ITpoBepoYHbie 3KcnepHMeHTbi c Q:>aHTOMHbiMH o6pa3U,aMH 

npo,n;eMOHCTpHpOBanH KOnHYeCTBeHHOe cornacHe peKOHCTPYHPOBaHHbiX BenHYHH C 

HCI10nb30BaHHbiMH npH npHrOTOBJleHHH o6pa3U,OB. VbMepeHHJI 3,11;0pOBbiX H onyxoneBbiX 

TKaHei1 MonoYHbiX :>Kene3 Mhimei1 in vivo npo.n;eMOHcTpHpoBanH KoppenHpoBaHHoe YMeHbiiieHHe 

p02 H pH H ysenHYeHHe KOHU,eHTpau,HH Pi B onyxoneBbiX TKaHJIX no cpaBHeHHIO co 3.n;opoBbiMH. 

Haw6onee Ba:>KHbiMH HOBbiMH pe3ynhTaTaMH, nonyqeHHbiMH B .n;HccepTaU,HOHHOM pa6oTe 

A. A. fopo.IJ:eu,Koro, JJ:BnJIIOTCJI: 

I. Pa3pa6oTKa MeTo.n;a H 3KcnepHMeHTaJlbHoe .n;oKa3aTenbCTBO B03MO:>KHOCTH 

O.IJ:HOBpeMeHHOM BH3yanH3aU,HH QJYHKU,HOHanbHbiX napaMeTpOB p02, pH, Pi H KOHU,eHTpaU,HH 

KOHTpaCTHOrO areHTa B BO)J;HbiX paCTBOpax, 3.IJ:OpOBOM H onyxoneBOM TKaH5!X in ViVO Ha npHMepe 

MOnOYHbiX :>Kene3 MbiiiiH. 

2. KapTbi oKcHreHaU,HH H pH H30nHpoBaHHoro cep.n;u,a KpbiCbi npw perHoHanbHOH HmeMHH, 

a TaK:>Ke KapTbl OKCHreHaU,HH npH nepQJYJHH H penepQJYJHH. flpo,n;eMOHCTpHpaBaHO HenonHOe 

BOCCTaHOBneHHe OKCHreHaU,HH B ycnOB~ penepQJYJHH, TO eCTb B ycnOBH5!X 3KCI1epHMeHTa 

IlOCJle.IJ:CTBHJI HCKYCTBeHHO Bbi3BaHHOH HWeMHH o6paTHMbl TOJlbKO YaCTHYHO. 

3. Pa3pa6oTaH 3Q:>Q:>eKTHBHhiH anropHTM peKOHCTPYKU,HH cneKTpanhHO-npocTpaHcTBeHHhiX 

TOMOrpaMM 3fiP, 1103BOnJIIOI.UHM IlOJlyqaTb KaYeCTBeHHOe H306pa:>KeHHe npH OTHOCHTenbHO 

ManoM YHcne npoeKU,HM 6e3 HCKa:>KeHHJI cneKTpanbHOH HHQJOpMaU,HH. 

Cne.n;yeT oco6o no.n;qepKH)'Th cephe3Hoe MeTO)J;HYecKoe 3HaYeHHe pa6oThi. 

Pa3pa6oTaHHhie aBTopoM anropHTMbi H MeTO)J;HKH .IJ:OCTaTOYHO YHHBepcanhHhi H MOryT 6biTb 
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HCnOJlb30BaHbl )J,ml H3yqeHH.SI in ViVO HHbiX, no cpaBHeHHIO C )J,HCCepTaiJ;HeH, opraHOB, 

COCTO.SIHHH H npou;ecCOB B HOpMe H naTanorHH. 

,[:t:HccepTaUH.SI CO)J,ep:>ImT TI.I.J.aTeJlbHO BbinOJlHeHHble H OO)J,p06HO o6C)l)K)J,eHHbie )J,aHHbie, 

He OCTaBJl.SIIOI.I.J.He COMHeHHH B HX )J,OCTOBepHOCTH H o6ocHOBaHHOCTH yr<a3aHHbiX Bbiille 

BbiBO)J,OB. 3arn:wrn:aeMbie nOJlO)I{eHH.SI CO)J,ep)l{aT nonyqeHHbie BnepBbie pe3yJlbTaTbl H He 

npOTHBOpe4aT H3BeCTHbiM )J,OCTH)I{eHH.SIM cpyH,lJ,aMeHTaJlbHbiX H npHKJla)J,HbiX HayqHbiX 

)J,HCIJ;HnJlHH. 

Pa6oTa ocpopMneHa aKKypaTHO, cTporo Bbi.D.ep)l<aHa norHYecKa.sr nocne,lJ,oBaTeJlbHOCTb 

XOpomo CTpyr<TypwpoBaHHOfO TeKCTa, Ka4eCTBeHHble HJlJliOCTpaUHH )J,OnOJlH.SIIOT OCHOBHOH 

MaTepwan H o6ner4aiOT noHHMaHwe nonyqeHHbiX pe3yJibTaToB. 

llo pa6oTe y MeH.sr ecTb cne.D.ymmwe 3aMe4aHw.sr: 

1) B JlHTepaTypHOM o63ope (rnaBa 1) Ha 4-0M pHC)'HKe HCnOJlb30BaHbi MeTKH B BH)J,e 

3Be3)J,04eK, 3Ha4eHHe KOTOpbiX He pa3'b.SICHeHO, no)J,nHCb K 3TOMY pHC)'HKY nyqme 

c,lJ,enaTb 6onee no.D.po6Hoii nw6o y6paTb MeTKH. 

2) B no.D.pa3.D.ene 2.1.12 CKa3aHo, 4TO npw o6pa6oTKe nepBH4HbiX 3KcnepwMeHTanbHbiX 

)J,aHHbiX )J,Jl.SI H36e)l{aHH.SI OO.SIBJleHH.SI HCKa)l{eHHH npH 256 3KcnepHMeHTaJlbHbiX T04KaX 

Ha npoeKUHIO 3TH npoeKUHH ,lJ,OnonH.srnwcb 64 HYJI.SIMH c o6ewx CTopoH, TOr.D.a KaK 

KonwqecTBO HYneBbiX To4eK .D.OJl)I{HO 6biTb paBHo KonwqecTBY 3KcnepwMeHTaJlbHbiX (no 

128 T04eK C Ka)I{)J,OfO KOHUa) )J,Jl.SI JlHKBH,lJ,aUHH KOppeJI.SIUHH Me)l{,lJ,y Kpa.SIMH npH 

HCnOJlb30BaHHH npeo6pa30BaHH.SI THna <'Dypbe. 

3) B MO)J,enw )J,n.sr onpe.D.eneHH51 pacnpe.D.eneHH.sr HeopraHH4eCKoro cpoccpaTa 4.1.4 

HCnOJlb3yeTC.SI cepH.SI ynporn:aiOIII:HX npe)J,nOJlO)I{eHHH. bbiJlO 6bi none3HO cpaBHHTb 

ynpomeHHbie H 6onee T04Hbie cpopMynbi )J,Jl.SI HaXO)I{,lJ,eHH.SI .D.Hana3oHa napaMeTpos, r)J,e 

HCKa)l{eHH.SI H3-3a ynpomeHHH He CYI.I.J.eCTBeHHbl. 

4) ,[:t:n.sr o6pa60TKH 3KcnepHMeHTaJlbHbiX )J,aHHbiX aBTOpOM pa3pa6oTaHO HeCKOJlbKO 

opwrwHanbHbiX nporpaMM, KOTOpbie YMeCTHO 6biJlO 6bl 3aiii:HTHTh KaK o6'beKTbi 

aBTOpCKOfO npaBa, 3aperHCTpHpOBaB HX OcpHU:HaJlbHO, H, He3aBHCHMO OT perHCTpaUHH, 

npHBeCTH B pa6oTe KaK npHJIO)I{eHH.SI. 

YKa3aHHbie 3aMe4aHH.SI, TeM He MeHee, He CHH)I<aiOT o6mym BbiCOKYJO oueHKY .lJ.HCcepTauww. 

Ha3BaHHe pa6oTbi cooTBeTcTByeT ee co)J,ep)l{aHHIO, aBTopecpepaT H ony6nwKoBaHHbie 

cTaTbH npaBHJlbHO w nonHo oTpa)KaJOT co.D.ep)l{aHHe )J,HccepTauww. OcHOBHbie MaTepHanbi 

,lJ,HCCepTaUHH ony6JIHKOBaHbl B BH)J,e 3-x CTaTeH B peu;eH3HpyeMbiX )l{ypHanax, BXO)J,.SII.I.J.HX B 

cnwcoK BAK w 6a1y )J,aHHbiX Web of Science, )J,Be H3 HHX omoc.srTc.sr K KBapTwnw Ql. 

Pe3yJlbTaTbl pa60Tbi npOillJlH anpo6aUHIO B BH)J,e )J,OKJla)J,OB Ha 10-TH KOHcpepeHUH.SIX, BKJ1104a.SI 

Me)I{)J,)'HapO)J,Hbie, 4TO )J,OnOJlHHTeJlbHO CBH)J,eTeJlbCTByeT 0 )J,OCTOBepHOCTH H Ba)I{HOCTH 
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norryqeHHhiX pe3yJihTaTOB. ITo MOeMy MHemuo, asTop )J,HccepTaiJJIOHHOH pa6oThi 

npo,lleMOHCTpHpOBaJI, '-ITO OH ~BJI~eTC~ ccpopMHpOBaBIIIHMC~ HCCJie)J,OBaTeJieM, CTIOC06HhiM 

CTaBHTb H peiiiaTb 3Hal.IHMbie HaYt.IHbie 3a)J,at.IH B o6JiaCTH XHMHl.leCKOH cpH3HKH H CMe)J(HbiX 

o6JiaCT~X HaYKJ1. 

Ct.IHTaiO, '-ITO )J,HccepTaU:HOHHa~ pa6oTa «PruBumue MemoooB moMozparjJuu 3llP u 

OMPT Oflfl BU3YGJ/U3GLJUU oKcuzeHatJUU u atJU003a 6uofl02U'IecKux mKaHeii» oTBet.IaeT 

KpHTepH~M n.9 IToJio)J(eHH~ o nop~.IlKe npHcy)J(,lleHH51 Yt.IeHhiX cTerreHeH, YTBep)K,lleHHoro 

nocTaHOBJieHHeM ITpaBHTeJihCTBa PoccHHCKOH <!>e,llepaU:HH N2 842 OT 24 ceHT~6p~ 2013 r., a ee 

aBTOp, ropo,llel{KHH ApTeM AJieKCaH,llpOBH'-1, 3aCJI~HBaeT npHC~)J,eHH~ Yt.IeHOH CTeneHH 

KaH)J,H)J,aTa cpH3HKO-MaTeMaTHt.IeCKHX HaYK no cnel{HaJibHOCTH 01.04.17- XHMHl.leCKa~ cpH3HKa, 

ropeHHe H B3pbiB, cpH3HKa 3KCTpeMaJibHbiX COCTO~HHH semecTBa. 

OcpHU:HaJihHhiH onnoHeHT 

Mapb~COB AJieKcaH,llp reopmeBH'-1 

KaH)J,H)J,aT cpH3HKO-MaTeMaTHt.IeCKHX HayK 

cnel{HaJibHOCTh 01.04.17 XHMH'-IeCKa~ cpH3HKa, 

3KCTpeMaJibHbiX COCT051HHH BeW:eCTBa 

ropeHHe H B3pbiB, 

CTapiiiHH HaYl.IHhiH COTPY.IlHHK Jia6opaTopHH TeopeTHt.IeCKOH XHMHH 

<!>e,llepaJihHOe rocy,llapcTBeHHOe 6IO,ll)KeTHOe Yt.IPe)K,lleHHe HayKH 

JiiHCTHTYT XHMHt.IeCKOH KHHeTHKH H ropeHH~ HM. B.B.BoeBO)J,CKOro 

CH6HpcKoro oT)J,eJieHH~ PoccH'HcKo'H aKa,lleMHH HayK (HXKr CO P AH) 

630090, PoccH51, r.HosocH6HpcK, yn.JiiHCTHTYTCKa~, ,ll.3 

Ten. 8(383)3331503, 

3JieKTpOHHa~ not.ITa: maryasov@kinetics.nsc.ru 

26.09.2019 

CornaceH Ha BKJII04eHHe MOHX nepcoHaJihHbiX )J,aHHbiX B .IlOKYMeHTbi, 

CB~3aHHhie C pa60TOH )J,HCCepTal{HOHHOrO CO BeTa, H HX )J,aJibHeHIIIYJO o6pa60TKy. 
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