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MeTO.IJ: 3IJP B coqeTaHHH CO CIIHHOBbiMH 30H.IJ:aMH Mmi<eT 6oiTb HCIIOJib30BaH .IJ:JI51 

H3MepeHH51 I<OHIJ;eHTpaiJ;HH KHCJIOpO,n:a H pH He TOJibi<O BO.IJ:HbiX o6pa3IJ;OB, HO H pa3JI1fqHbiX 

6HOJIOfH:qeci<HX 06bei<TOB, B TOM qlfCJie H B in ViVO YCJIOBH51X. qTO B CBOIO oqepe,n:b OTKpoiBaeT 

B03MQ)I<HOCTH .Il:JI51 H3yqeHH51 pai<OBbiX orryxorreif, MHOI<ap,n:HaJlbHOH H u;epe6panbHOH HIIleMHH H 

MHOfHX ,n:pyrHX rraTOJIOfHH, r,n:e BCJie.IJ:CTBHe HapyrneHH51 MeTa60JIH3Ma IIpOHCXO.IJ:51T H3MeHeHH51 

3HaqeHHH cpYffi<ll;HOHaJlbHbiX rrapaMeTpOB. ,lJ;JI5I TaKHX u;erreif B KaqecTBe CIIHHOBbiX 30H.IJ:OB 

IIlHpOKO HCIIOJib3yiOTC51 HHTpOKCHJibHbie H TpHapHJIMeTHJibHbie pa,n:HI<aJlbi, 

CIIeKTpOCKOIIH:qecKH:e Xapai<TepHCTHI<H KOTOpbiX MeH51IOTC51 IIpH H3MeHeHHH OIIpe,n:erreHHbiX 

rrapaMeTpOB MHKpOOI<py)I<eHH51 cpe.IJ:bl. C HCIIOJib30BaHH:eM rpa,n:H:eHTOB MarHHTHOfO IIOJI51 

MO:>I<HO IIOJiyqaTb HHcpOpMaiJ;HIO 0 CIIeKTpe 3IJP CIIHHOBOfO 30H.IJ:a B Kmi<.IJ:OH TOqi<e 

Hccrre,n:yeMoro o6pa3u;a. .5rraro,n:ap51 qeMy B03MO)I<Ha BH3YaJ1H3aiJ;H51 pacrrpe,n:erreHH51 

cpYffi<U:HOHaJlbHbiX rrapaMeTpoB, IIpHBO.IJ:511IJ;HX I< H3MeHeHHIO CIIei<TpOCKOIIH:qecKHX 

xapaKTepHCTHI< pa,n:HI<aJla. l1CIIOJib30BaHH:e MeTo,n:a .IJ:BOHHOfO pe30HaHca Ha OCHOBe 3cpcpei<Ta 

0Bepxay3epa (0Bepxay3ep-ycHrreHHOH MarHHTHo-pe3oHaHcHoif TOMorpacpHH, OMPT) 

II03BOJI51eT IIpHMeH51Tb Te )I<e CIIHHOBbie 30H.IJ:bl B I<aqeCTBe KOHTpaCTHbiX areHTOB 

qyBCTBHTeJibHbiX I< p02 H pH. K CO)!(aJleHHIO, Ha ,n:aHHbiH MOMeHT cymeCTByeT He MHOfO 

MeTO.IJ:OB cpyHKIJ;HOHaJlbHOfO MarHHTHOfO pe30HaHCa, C IIOMOIIJ;biO KOTOpbiX B03MQ)I<HO 

BH3YaJ1H3HpOBaTb pacrrpe,n:erreHH51 p02 H pH B 6H:OJIOflfqeci<HX TI<aH51X . B CB513H C 3THM pa3BHTH:e 

MeTO.IJ:OB TOMOrpacpHH, CIIOC06HbiX IIpOBO.IJ:HTb I<OJIH:qecTBeHHbie H3MepeHH51, 51BJI51eTC51 Ba:>I<HOH 
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11 aKT)'aJihHOH 3a,[.(aqeu, TaK KaK TaK11e MeTO.LJ:hi MoryT BHeCT11 Ba)lCHhiH BKJia,n: B 113yqeH11e 

MeXaH113MOB rraTOJIOrHH 11 B rrpouecc 11X .LJ:11afHOCT11K11. .lJ:11CCepTaUH51 A.A. fopo,n:eUKOfO 

ITOCB51IUeHa pa3B11T11IO 11MeHHO TaK11X MeTO.LJ:OB, KOTOpnie I103BOJI51IOT KOJI11qecTBeHHO 

B113YaJI11311pOBaTh rrapaMeTphi p02 11 pH B 3.LJ:OpOBhiX 11 rraTOJIOfHqecK11X TKaH51X. B CB513I1 C 3T11M 

TeMa 11CCJie,n:oBaH1151, HeCOMHeHHO, 51BJI51eTC51 aKryaJihHOH. 

Cpe,n:11 scex pe3yJinTaToB ,n:11ccepTau1111 Ha116orree BmKHhiM11 51BJI51IOTC51 crre.n:YIOIU11e . Bo­

rrepBhiX, aBTOpOM BIIepBhie 6niJI11 ITOJiy<IeHhi 11306pa)l<eH1151 pacrrpe,n:erreH1151 KOHUeHTpaU1111 

K11CJIOpo,n:a 11 pH B 1130JI11pOBaHHOM rrepcpy311pyeMOM cep,n:ue KphiChi rrp11 perHOHaJihHOH 

mneM1111. ITorryqeHHhie rcapThi rrpo,n:eMOHCTp11poBarr11 , qTo rrp11 mneM1111 Ha6rriO,n:aiOTC51 au11,n:o3 11 

,n:ecp11U11T KHCJIOpo,n:a, a rrp11 BOCCTaHOBJieH1111 ITOTOKa ypoBeHh OKC11feHaU1111 BOCCTaHaBJI11BaeTC51 

He ITOJIHOCThlO. .lJ:rr51 ITOJiyqeH1151 3T11X KapT rrapaMeTpOB C011CKaTeJieM 6niJia perneHa 

HeTp11B11aJihHa51 o6paTHa51 3a,n:aqa peKOHCTpyKUH51 crreKTpaJihHO-IIpOCTpaHCTBeHHOfO 

113o6pmrceH1151 113 11CXO.LJ:HhiX 3Kcrrep11MeHTaJihHhiX rrpoercu11H:. Crre,n:yiOIU11M 3Haq11TeJihHhiM 

pe3yrrnTaTOM ,n:11ccepTau1111 51BJI51eTC51 pa3pa6oTaHHhiH MeTo,n: OMPT .LJ:JI51 o,n:HospeMeHHOH 

B113YaJI113aU1111 Tpex cpyHKU110HaJihHhiX rrapaMeTpOB, Tai<HX KaK p02, pH 11 Pi (KOHUeHTpaU1151 

HeopraH11qecrcoro cpoccpaTa). MyrrnT11rrapaMeTp11qecKa51 cpyHKU110HaJihHa51 MarH11THO­

pe3oHaHCHa51 TOMOrpacp1151 51BJI51eTC51 aKT11BHO pa3B11BaiOIU11MC51 rrepcrreKT11BHhiM HarrpaBJieH11eM, 

a MeTO.LJ:, I103BOJI5IIOIU11H KOJI11qeCTBeHHO 113Mep51Th Cpa3y Tp11 rrapaMeTpa, HeCOMHeHHO, BHOC11T 

BmKHhiX BKrra.n: B pa3B11T11e 3Toro HarrpasrreH1151. B cosorcyrrHOCT11, uayquaH HOBH3Ha, 

aKT)'aJihHOCTh II BbiCOKaH 3HaqnMOCTh BhiiTOJIHeHHOH .LJ:11CCepTaHTOM pa60Thi 3aCJiy)I<HBaeT 

CaMOH BhiCOKOH OUeHK11 . 

.lJ:11ccepTaU110HHa51 pa60Ta (Bcero 119 CTp .) BKJIIOqaeT BBe,n:eH11e, 063op JI11TepaTypni (Ha 

31 CTp.), rrraBy C OI111CaH11eM 11CITOJih30BaHHhiX 3KCIIep11MeHTaJihHhiX MeTO.LJ:11K (Ha 13 CTp.) , ,n:Be 

rrraBbi C ITOJiy<IeHHhiM11 pe3yJI:nTaTaM11 11 11X 06Cy)l<.LJ:eH11eM (Ha 43 CTp.) , 3aKJIIOqeH11e, 

pe3yJinTaThi 11 BhiBO.LJ:hi, CI111COK U11T11pyeMOH JI11TepaTypni (136 CChiJIOK) 11 6rraro,n:apHOCT11. 

MaTep11arr ,n:11ccepTau1111 co,n:ep)l<HT 51 p11C)'HOK 11 5 Ta6rrHu. 

0630p JIUTepaT)'pbl COCT011T 113 Tpex OCHOBHhiX pa3,n:eJIOB, ITOCB51IUeHHhiX 063opy (i) 

Hay<IHhiX rry6rr11KaU11H, (ii) MeTO.LJ:OB peKOHCTpyKU1111 TOM0rpacp11qecrcoro H306pa)l<eH1151, (iii) 

TeopeT11qecrc11x BhipmrceH11H ,n:rr51 orr11CaH1151 CH:rHarra OMPT. Heo6x o,n:11Mo OTMeT11Th Bhicorcoe 

rcaqecTBO o63opa, MaTep11arr xoporno rrpo11JIJIIOCTp11posaH 11 rro,n:rcperrrreH MaTeMaT11qecK11M11 

BhipmKeH1151M11. J111TepaTypHhiH 063op COOTBeTCTByeT TeMe .LJ:11CCepTaU110HHOH pa60Thi 11 

ITOCTaBJieHHhiM 3a,n:aqaM, a TaK)Ke CB11.LJ:eTeJihCTByeT 0 KOMITeTeHTHOCT11 C011CKaTeJI51, TaK KaK 

0630p ,n:aeT xopornee rrpe,n:cTaBJieH11e 0 COBpeMeHHOM COCT051H1111 3TOH 06JiaCT11 HayKH. 
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BTopaH rnasa rrpe.ncTaBllileT co6oH: 3Kcrrep11MeHTMhHYJO qacTo .IJ:I1CcepTaU110HHOro 

Hccne.noBaHI15!. B HeM: rro.npo6Ho orr11caHoi 3Kcrrep11MeHTMhHoie MeTO.IJ:hi, ycTaHOBKI1 .IJ:J15! 

rrpoBe.neHI15I 11ccne.noBaH11ii 11 rrpoue.nypoi o6pa6oTKH: .naHHhiX. 

B TpeTLeH rJiaBe rrpe.IJ:CTaBJleHbl pe3yJloTaTbl ITO BI13YMI13aU1111 KOHUeHTpaU1111 

KI1CJ10pO.IJ:a 11 pH B MI10Kap.[(11aJibHOH TKaHI1 KpbiCbl. ABTOpOM 6oma 113yqeHa COBOKYIIHOCTb 

!f?11311KO-XI1MI1qecKI1X CBOHCTB H11TpOKCI1JlbHbiX pa.[(I1KaJIOB, He06XO.[(I1MbiX ,[(llil BI13YMI13aU1111 

p0z 11 pH 11CKYCCTBeHHbiX o6pa3UOB 11 KpbiC11HOfO cep.nua. ,lJ;J15I peiiieHI15! o6paTHOH 3a,[(aql1 

TOMOrpa!f?1111 COI1CKaTeJlb pa3pa60TaJI C06CTBeHHhiH arrrop11TM peKOHCTpyKU1111 CIIeKTpaJibHO­

rrpOCTpaHCTBeHHbiX TOMorpaMM 3I1P. Pa3pa6oTaHHhiH arrrop11TM peKOHCTPYKU1111 6om 

rrpoTeCT11poBaH Ha !f?aHTOMHhiX o6pa3uax, rrocne qero 6om rrp11MeHeH .IJ:J15! BI13YMI13aU1111 

KOHUeHTpaU1111 KI1CJ10pO.IJ:a 11 pH cep.nua KpbiCbl B YCJ10BI15IX 11CKyCCTBeHHO Bbi3BaHHOH 

JlOKaJibHOH 11IIIeMI111. 

B qeTBepToii rnase 113JlO)KeHoi pe3ynoTaToi 11ccne.noBaHI15!, rrocB5~:IUeHHoro pa3pa6oTKe 

MeTo.na .[(J15I O.IJ:HOBpeMeHHOH BI13YMI13aU1111 pOz, pH 11 Pi . ABTOpOM 6oma rrpo.nenaHa 6onoiiiM 

3KCIIep11MeHTaJibHM 11 TeopeTI1qeCKM pa6oTa ,[(J15! TOfO, qTo6oi IIOJ1yqi1Tb Bbipa)KeHI15!, 

CB5!3oiBaiOml1e rrapaMeTpoi pOz, pH 11 Pi co 3HaqeHI15IMI1 c11marra OMPT rrp11 pa3HhiX 

MOIUHOCT5IX 11 qacTOTax HaKaqKI1 3I1P. ITonyqeHHoie Boipa)KeHI15I 6oml1 11CIIOJlh30BaHoi .IJ:llil 

perneHI15I o6paTHOH 3a.naq11 - rronyqeHI15I 113o6pa)KeHI1H rrapaMeTpoB pOz, pH 11 Pi B 

HCKyccTBeHHhiX o6pa3uax 11 3.IJ:OpoBoii 11 orryxoneBoii TKaHI1 MorrneH: in vivo. TaK)Ke 

cymeCTBeHHM qaCTb fJlaBhl IIOCB5IIUeHa p01111 KI1CJ10pO.IJ:a, B TOM q11cne 11 .IJ:PYfi1X 

rrapaMarHI1THhiX areHTOB, B 3!f?!f?eKTe yTeqKI1 crri1HOBOH rrollilp113aU1111 B 3Kcrrep11MeHTax OMPT. 

C IIOMOIUhlO TOMOrpa!f?l1qeCKI1X 3KCIIep11MeHTOB Ha !f?aHTOMHbiX o6pa3UaX 11 Mbiiiii1HbiX 

orryxOlliiX in ViVO aBTOpOM 6oiJ10 IIOKa3aHO, qTo yqeT BJ1115IHI15I KI1CJ10pO.IJ:a Ha !f?aKTOp yTeqKI1 

cymeCTBeHHO ynyqrnaeT TOqHOCTb 113MepeHI1H. 

Pe3yJloTaTbl, rronyqeHHbie COI1CKaTeJleM B TpeToeH 11 qeTBepTOH rnaBe .[(11CCepTaU1111, 

11MeiOT 60JlbiiiOe 3HaqeHI1e ,[(J15! pa3BI1TI15! 3TOH 06JlaCTI1 HaYKI1 11 ,[(eMOHCTp11pyK>T uayqHYIO 

HOBII3HY II OpiiriiHaJILHOCTh pa60TLI. JhJIO:JKeHHLie pe3yJILTaTLI II C,[(eJiaHHLie BLIBO.[(hl 

.[(OCTOBepHLI II 060CHOBaHLI. 3TO YTBep)K,[(eHI1e OCHOBaHO Ha TOM, qTo aBTOp 11CIIOJlb30BaJI 

COBpeMeHHbie MeTO,[(bl 11CCJle,[(OBaHI15! 11 o6pa60TKI1 3KCIIep11MeHTaJibHbiX ,naHHbiX. 

,lJ;I1CCepTaU110HHM pa60Ta He 11MeeT cymecTBeHHbiX He,[(OCTaTKOB, KOTOpoie MOfJ111 6oi 

rrperr5~:TCTBOBaTo ee ycrrernHoii 3aiU11Te. EcTo HeCKOJlhKO He3HaqiuenoHhiX 3aMeqaHI1H 11 

BOIIpOCOB : 

1. B 3Kcrrep11MeHTaJihHOH qacTI1 111111 o6cy)I<.IJ:eHI111 pe3ynoTaToB cne,noBarro 6oi YKa3aTo, BJ1115!Jla 

1111 6onoiiiM MOIUHOCTh HaKaqKI1 3I1P (8 BT) B 3Kcrrep11MeHTax OMPT Ha TeMrrepaTypy 
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: 

)lUIBOTHOfO HJIH KaKHe <j)aKTOpbi CllOC06CTBOBaJIH TOMy, l.J:TO He Ha6JIIO.[(aJIC.SI HarpeB 

)KHBOTHOrO. 

2. Ha pHcyHKe 38a TOl.J:HOCTb arrrrpoKCHMaUHH 3KcrrepHMeHTaJibHbiX .n:aHHbiX Bbi3biBaeT 

HeKOTOpbie COMHeHH.SI. C yl.J:eTOM 60Jiblll0fO paCXO)K.[(eHH.SI pe3yJibTaTa C JIHTepaTypHbiMH 

.[(aHHbiMH, u;enecoo6pa3HO paCCMOTpeTb B03MO)KHbie HCTOl.J:HHKH OII1H60K. 

3. PHC. 51 peKOMeH.[(yeTC.SI .[(OllOJIHHTb KOJIHl.J:eCTBeHHbiMH CTaTHCTHl.J:eCKHMH 

xapaKTepHCTHKaMH .[(OCTOBepHOCTH pa3JIH1.J:HH CBOHCTB 3.[(0pOBOH H orryxoneBOH TKaHH. 

4 . XHMHl.J:eCKHe CTPYKTYPbi pa.n:HKaJIOB, rrpe.n:cTaBJieHHbie Ha pHCYHKax 1 a H 5 B rnaBe 

"JlHTepaTypHbiH 063op" .[(aJiee BCTpel.J:aiOTC.SI Ha pHCYHKe 23 B rJiaBe "3KcrrepHMeHTaJibHM 

l.J:aCTb". 

C.n:enaHHbie 3aMel.J:aHH.SI HOC.SIT xapaKTep rrmKenaHHH H He cHmi<aiOT .n:ocTOHHCTB 

.[(HccepTaUHOHHoro Hccne.n:oBaHH.SI. CoHcKaTeJieM rrpoBe.n:eHbi 6oJiblllOH o6oeM pa6oTbi H aHaJIH3 

llOJIYl.J:eHHbiX pe3yJibTaTOB. ,[(HccepTaiJ;H.SI .SIBJI.SieTC.SI 3aKOHl.J:eHHOH Hayl.J:HO HCCJie.[(OBaTeJibCKOH 

pa60TOH, BbillOJIHeHHOH Ha BbiCOKOM rrpo<j)eCCHOHaJibHOM ypOBHe. 

OcHOBHbie pe3yJibTaTbi pa6oTbi oTpa)KeHbi B HaYl.J:HOH rrel.J:aTH . ITo TeMe .[(HccepTaUHH 

orry6JIHKOBaHO TpH CTaTbH B aBTOpHTeTHbiX Me)K.[(yHapO.[(HbiX )KypHanax (Magnetic resonance in 

medicine, Journal of Magnetic Resonance, Scientific Reports), BXO.[(.SIIUHX B rrepel.J:eHb, 

peKOMeH.n:oBaHHbiH BAK. Pe3yJibTaTbi pa6oTbr 6hiJIH rrmpoKo rrpe.n:cTaBneHbi Ha BcepoccHHCKHX 

H Me)K.[(yHapO.[(HbiX KOH<j)epeHIJ;H.SIX (1 0 Te3HCOB ) . 

ABTOpe«!>epaT .LJ:HCCepTai.J;HH COOTBeTCTByeT ee OCHOBHbiM DOJIO:IKeHHHM H 

co.LJ:epmauuro. 

,[(HccepTaUHOHHM pa6ora A.A. fopo.n:eu:Koro H orry6nHKOBaHHbie CTaTbH no TeMe 

.[(HCCepTaiJ;HH rrpe.[(CTaBJI.SIIOT HHTepec .[(JI.SI II1HpOKOfO Kpyra HCCJie.[(OBaTeJieH, 3aHHMaiOIUHXC.SI 

rrpHMeHeHHeM MeTO.[(OB crreKTpocKOITHHITOMorpa<j)HH 3ITP H OMPT .[(JI.SI H3Yl.J:eHH.SI 

6HonorHl.J:eCKHX o6oeKTOB. ITonYl.J:eHHbie pe3yJibTaTbi pa6oTbi Haif.n:yT rrpHMeHeHHe B HaYl.J:HbiX 

ueHTpax, 3aHHMaiOIUHXC.SI .[(aHHbiMH BorrpocaMH . ITpHMepaMH TaKHX ueHTpOB .SIBJI.SIIOTC.SI 

HoBocH6HpCKHH HHCTHTYT opraHHl.J:ecKoif XHMHH HM. H .H . BopO)l<IJ:OBa, Ka3aHCKHH <j)H3HKO­

TeXHHl.J:eCKHH HHCTHTYT HM. 3aBoifcKoro, YHHBepcHTeT 3arra.n:Hoif BHpmHHH (CiliA), 

YHHBepcHTeT IliTaTa Oraifo (CiliA), qHKarcKHif YHHBepcHTeT (CiliA), ,[(eHBepcKHH 

YHHBepcHTeT (CiliA), YHHBepcHTeT XoKKaif.n:o (5IrroHH.SI) H .n:p. 

Ha ocHoBaHHH BbiiileH3JIO)l<eHHoro MO)KHO 3aKJIIOl.J:HTb, '-ITO .n:HccepTaUHOHHM pa6oTa 

«Pmeumue Memoooe moMozpacjJuu 3llP u OMPT OJlfl euJya!lu3mfuu oKcuzeHmfUU u aLruooJa 

6UOJl02UI.JeCKUX mKaHeii» HCCJie.[(OBaHHeM, 

COOTBeTCTBYIQIUHM Tpe6oBaHH.SIM rr.9 IJOJIO)KeHH.SI 0 llOp.SI.[(Ke rrpHCY)K.[(eHH.SI Yl.J:eHbiX CTerreHeH, 

yTBep)K.[(eHHoro rrocTaHOBJieHHeM ITpaBHTeJibCTBa PoccHHCKOH <t>e.n:epau;HH NQ 842 OT 24 
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ceHT5I6p5I 2013 r. ABTOp pa60Thi, A.A. f opo,nell;KHH, 3acny)lmBaeT IIpi1CY)K)J;eHI15I CTeiieHH 

KaH)J;H)J;aTa <J?I13I1KO-MaTeMaTJ1qecKHX HayK ITO CIIeiJ;HCUihHOCTH 01.04.17- XI1MJ1qeCKa5I <J?I13H:Ka, 

ropeHH:e I1 B3phiB, <J?I13H:Ka 3KCTpeManhHhiX COCT05IHI1H BemeCTBa. 

,[(HCCepTaiJ;HOHHM pa6oTa A.A. fopo,neiJ;KOrO paCCMOTpeHa, I1 OT3hiB YTBep)K)J;eH Ha 

ceMHHape MTI( CO P AH. 

TeKCT OT3hiBa cocTaBHn: 

KaH)J;H)J;aT <J?I13I1KO-MaTeMaTJ1qeCKI1X HayK, 

cTaprrmH: HayqHhiH coTpy,nHHK na6opaTOpHH MPT TexHonomH 

<l>fEYH MTI( CO PAH 

« 1 7 » ceHT5I6p5I 2 0 19 r 

lloqTOBhiH a.npec: 

630090, r. HoBocH6HpCK, yn. HHCTHTYTCKM, 3A 

<l>fEYH MTI( CO PAH 

Pa6oq11H: Tene<J?oH: + 7 (383) 330-68-16 

E-mail: as@tomo.nsc.ru 

CaBenoB AH,npeH: AneKcaH,npoBHq 

CornaceH Ha BKmoqeHH:e MOHX rrepCOHaflhHhiX ,naHHhiX B )J;OKyMeHThi, CB5I3aHHhie C pa60TOH 

)J;HCCepTaiJ;HOHHOrO COBeTa I1 HX )J;aflhHeHIIIY£0 o6pa60TKy. 

llo,nrrHCh A.A. CaBenoBa 3aBep5IIO: 

(7. 0.9 2013 
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