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Ha ,n;HccepTau;mo 3rrn,z:i;H6a AxMe,z:i;a A6,z:i;errKa,z:i;ep MoxaMe,z:i; 0TMaH Ha TeMy: 
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3amHTe Ha COHCKaHHe yqeHOH CTerreHH KaH,n;H,n;aTa 6HOJIOrHqecKHX HayK no 
cneu;HarrhHOCTH 1.5.4. EHOXHMH» 

A1nyaJI1>uocT1> TeMLI ,ZJ;HccepTa:QHH 

0,[(HOBpeMeHHOe 06Hapy)Kem1e rraTOJIOrlPieCKH H3MeHeHHbIX KJieTOK c orrpe.neneHHeM B 

HHX ueneBbIX MHIIIeHeii II HarrpaBJieHHbIM B03,[(eHCTBHeM B pe)KMMe peaJibHOro BpeMeHH 

51BJ15IeTC51 rrpMOpMTeTHbIM TpeH,[(OM B pa3BHTHH rrepCOHaJIH3HpOBaHHOH Me,[(HUHHbl, 

rronyqMBIIIeM Ha3BaHMe «TepaHOCTHKa». TepaHOCTHqecKMe rro.nxo.n;hI coqeTaIOT B ce6e 

BH3YaJIM3aUHIO H crreumlmqecKyIO ,[(OCTaBKY TeparreBTHqecKHX KOMIIOHeHTOB, KOTOpM MO)KeT 

6bITb OCHOBaHa Ha pa3JIHqHblX 6MOJIOrHqecKHX rrpHHUHIIax. 0,[(HHM H3 TaKHX IIO)];XO,[(OB 

51BJI51eTC51 C03,[(aHHe ,[(HK-HaHopo6oTOB Ha OCHOBe ,[(HK-KOHCTPYKUHH, crroco6HbIX BbIIIOJIH51Tb 

CJIO)l(Hble JIOrMqecKMe orrepauHH Ha MOJieKyJI51pHOM ypoBHe, BKJIJ0qa51 paCII03HaBaHMe H 

CB513bIBaHHe co crreum)n,:qHoii MHIIIeHblO B KJieTKe. 0,[(HOH H3 rrpo6neM 51BJI51eTC51 orpaHHqeHHe B 

qyBCTBHTeJibHOCTH MeTO,[(OB aHaJIM3a IIOCJie,[(OBaTeJibHOCTH HJKJieHHOBbIX KIICJIOT, 

xapaKTepI13yIOIUeec51 OTHOCHTeJibHO HeBbICOKHM rrpe.n;eJIOM ,[(eTeKUHH, qTo BbIHy)K,[(aeT 

HCCJie,[(OBaTeJieii rrpHMeH51Tb TeXHOJIOrllll aMIIJIH<pHKaUHH. 

B 3Toii CB513H, HCCJie,[(oBaHMe 3Jib,[(H6a AxMe.na A6,[(eJIKa.n;ep MoxaMe.n 0TMaH, 

IIOCB51IUeHHOe pa3pa6oTKe BblCOKOqyBCTBHTeJibHbIX ,[(HK-ceHcopoB H ,[(HK-rrpoueccopoB Ha 

OCHOBe 6MHapHbIX ,[(HK3HMOB (biDz) ,[(JI51 paCII03HaBaHH51 pa3HOo6pa3HbIX KJIHHHqecKH 

3HaqHMhIX ueneBbIX PHK-MHIIIeHeii Ha ocHoBe 6e3aMrrnmpHKaUHOHHbIX TexHonorHii, 51BJI51eTc51 

KpaiiHe aKTYaJibHbIM H MO)KeT HMeTb Ba)KHOe rrpaKTMqecKoe 3HaqeHHe B Me,[(HUMHe. 

HOBH3Ha HCCJie.ZwBaHHH H DOJIY"IJeffHhIX pe3yJILTaTOB, BhIBO,ll;OB H peKOMeH,LJ.a:QHii:, 

ccl>OPMY JIHpoBaHHhIX B ,ll.HCCepTa:QHH 



• 

• 

ABTOpOM pa3pa6oTaH p.SI,r:i; OpHnrnarrnHbIX ~HK-KOHCTpyKI(HH Ha OCHOBe biDz ,ll;IDI: 

pacrro3HaBaHH51 Pa3JrnqHDIX KOHI(eHTpal(HH rrocne,r:i;oBaTeJII>HOcTeli PHK paKOBI>IX 

MapKepoB (miR-15-5p, miR-17-5p, miR-21-5p, miR-7d-let, miR-92a-1 (miR-15, miR-17, 

miR-21, miR-7, miR-92); 

o6Hapy)l(eHH.SI HII3KIIX KOHI(eHTpal(HH PHK SARS-Co V-2 6e3 ee rrpe,r:i;BapHTeJII>Holi 

aMIIJIH cp HKal(HH. 

BrrepBble IIOKa3aHo, qTo rroporoBM KOHI(eHTpal(H51 ,r:i;eTeKTHpyeMOH MHKpoPHK MO)l(eT 

6nITb ,[l;OCTHrHyTa rrocpe,r:i;CTBOM H3MeHeHH51 KOJIHqecrna yqacTKOB pacrr03HaBaHH51 I(eJieBOH 

MHIIIeHH B ,llHK-KoHcrpyKI(HH. IIpe,r:i;JIO)J(eHa HaHOIIJiaTcpOpMa B BH,r:i;e ~HK-cKacp<J.>on,r:i;a, 

pearrH3YJOII(M 6yneByro norHKY 2AND, 3AND, 2iINHIBIT H 3iINHIBIT, qrn rro3BOJIHJIO 

MYJII>THrrneKcHpoBaTI> CHCTeMy ,r:i;eTeKI(HH pa3JIHqffbJX PHK-MmneHeli H IIOl3DICHTh cooTHOIIIeHHe 

«CHrHarr-<J.>om>. 0,r:i;HoBpeMeHHoe ,r:i;o6aBneHHe ,r:i;orroJIHHTeJII>HhIX PHK-cB.SI3hIBaIOII(HX yqacTKOB, 

cpyttKI(HH ,[l;OCTaBKH <J.>nyoporeHHOro cy6cTpara H .IJ:OITOJIHHTeJibHbIX KaTaJIHTHqecKHX u;eHTpOB B 

~HK-cKacp<J.>on,r:i; Ha ocHoBe biDz IT03BOJIHJIO ,r:i;ocTHqh npe,r:i;ena o6Hapy)l(eHH.SI I(eneBoii PHK Ha 

ypoBHe 1 nM H HH)l(e, qTo 51BJI51eTC51 Bbl,[{aIOII(HMC.SI ITOKa3aTeJieM ,[l;JI51 6e3aMITJIHcpHKal(HOHHbIX 

TeXHOJIOrHH. 

lHaIJ:HMOCTh/QeHHOCTh )];JUI HayKH H npaKTHKH noJiyIJ:eHHhIX pe1yJILTaTOB 

~e3ynI>TaTI>I Hccne,r:i;oBaHH51 ,r:i;eMoHCTPHPYIOT YHHKaJII>HbIH no,r:i;xo.n: K rrpoeKTHpoBaHHIO 

~HK-npol(eccopoB, KOTOpnie o6ne,[l;HH51IOT nornqecKHe onepal(HH H MOJieKYIDIPHYIO ,n:eTeKI(HIO, 

qTo no3BOIDieT BbIHTH 3a npe,r:i;eJII>I KJiaccHqecKHX MeTo,r:i;oB o6Hapy)l(eHH.SI PHK H Hcnonb30BaTb 

~HK-KOHCTPYKI(HH He TOJibKO KaK ceHcOpbI, HO H KaK MOJieKynHpHbie rrpol(eccopbI. 

Pa3pa6oTaHHbie cHcTeMbI MoryT pearnpoBaTb Ha HecKOJibKO MoneKyn-MmneHeii o,r:i;HoBpeMeHHo, 

qTo 3Ha~mTeJibHO IlOBbIIIlaeT 3cpcpeKTHBHOCTb aHaJIH3a. IlpHMeHem1e MOJieKynHpHbIX 

"BeHTHJieli" H CTpyKTYP c a,r:i;anTHBHOH JIOrHKOH pacmHp51eT B03MO)l(HOCTH COBpeMeHHOH 

,r:i;narHOCTHKH H OTKpnmaeT nepcneKTHBbI ,[l;llil MOJieKyJI51pHbIX BbJqHCJieHHH. 

KoHKpeTHhle peKoMeu;:i;aQHH no ucnoJILJonaumo pe1yJILTaTon u BLIBo;:i;on 

;:i;uccepTaQHOHHOH pa6oThl 

Pe3ynI>TaTI>I nccne,r:i;oBaHH51 MoryT cTaTb ocHOBoii ,r:i;nH co3,n:aHH.SI HOBbIX ,r:i;HarHOCTHqecKHX 

Ha6opoB, a.n;arrTHpoBaHHbIX no,r:i; KOHKpeTHI>Ie rraTonorHH. B qacTHOCTH, npe,r:i;no)l(eHHbie 30H,ll;bI 

rrpo,r:i;eMoHcTpHpoBarrH BbICOKYIO 3cpcpeKTHBHOCTb npn o6Hapy)l(eHHH PHK SARS-Co V-2, qrn 

ITO,[l;TBep)l(,[l;aeT HX aKTYaJibHOCTb .IJ:JI51 ,r:i;HarHOCTHKH B036y,n:HTeJieH HHcpeKI(HOHHbIX 

3a6oneBaHHH. Bo3MO)l(HOCTb TOqffOH H,n:eHTHcpHKal(HH THIIOB MHKpoPHK TaK)l(e .n:enaeT 

pa3pa60TKY nepcneKTHBHOH ,[l;llil paHHeH ,n:HarHOCTHKH OHKOJIOrHqecKHX, 3H,[l;OKpHHHbIX H 

,r:i;pyrHX naTOJIOrHH. 

Pa3pa6oTaHHbie ~HK-MaIIlHHbl Moryr 6nITb a,n:arrTHpOBaHbI ,[{JI.SI HCITOJib30BaHH51 B 

M06HJibHbIX H rropTaTHBHbIX ,n:HarHOCTJlqecKHX ycTpOHCTBax. 3To II03BOJIHJIO 6bI pacrrrnpHTb HX 

rrpHMeHHMOCTb B ycnoBH51X orpaHHqeHHoro .n:ocTyrra K na6opaTopHoMy o6opy,r:i;oBaHHIO. TaK, 

HCCJie,n:oBaHHe MOrJIO 6bI BbrnrpaTb OT 6onee ,n:eTaJibHOro o6cy)l(,n:eHH51 HHTerpal(HH 30H,n:OB B 

CHCTeMbI Ha OCHOBe MHKpocpmOH.IJ:HKH HJIH B ycTpOHCTBa «point-of-care» ,n:HarHOCTHKH. 
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CTenenL o6ocnoBauuocTH uayquLix noJio:tKeuuii:, BLIBO.lJ:OB u peKoMeu.u:al.lnii:, 
cc)>opMy JIHpOBaHHbIX B .ll:HCcepTal.lHH 

,[{HccepTau;mI IIOCB5II.ll;eHa pa3pa6oTKe rH6pH,n;H3au;HOHHbIX ,[{HK-ceHcopoB ,ll;JI5I 

crreu;mpwrnoli H,ll;eHTH<pHKau;HH IIOCJie,n;oBaTeJibHOCTeli HYKJieHHOBbIX KHCJIOT - MapKepoB 

3a6oneBaHHH, a TaK)J(e ,[{HK-rrpou;eccopoB c :meMeHTaMH 6yneBOH JIOI'HKH, II03BOJI5IIOI.ll;HX He 

TOJibKO pacrro3HaBaTb, Ho H pacII.1;eIIJI5ITb u;eneBbie PHK-MmneHH. 

ABTOpOM IIOCTynHpOBaHo IIICCTb IIOJIO)J(eHFIH, BbIHOCHMbIX Ha 3alll;HTY' Ka)J(,n;Oe H3 

KOTOpbIX xapaKTepmyeT OT,ll;eJibHYJO qacTb pa60TbI, IIO,ll;KperrneHHYJO cpaKTHqecKHM 

3KcrrepHMeHTaJibHbIM MaTepManoM. HeManoBa)J(HO, qTo rroJio)J(eHHH BKJIJOqaJOT KaK 

MOJieKyJIHpHo-reHeTHqecKYJO COCTaBJI5IIOI.ll;YJO, TaK H KOHKpeTHbie KOJIHqecTBeHHbie 

xapaKTepHCTHKH co3,n;aBaeMoro MeTo,n;a. IIepeqHcneHHbie rrono)J(eHHH ,n;arree pacKpbIBaIOTCH H 

o6cy)J(,n;aIOTC5I B TeKcTe ,n;MccepTau;HH. C,n;enaHHbie Bbrno,n;i>i o6ocHoBaHbI H rroJIHOCTbIO 

OTpa)J(aIOT pe3yJibTaTbl pa60TbI. 

IIO.lJ:TBep:IK.lJ:eHHe ony6JIHKOBaHHJI OCHOBHLIX pe3yJILTaTOB .lJ:HCCepTal.lHH B uayquoif 
neqaTH 

ABTOpOM orry6nHKOBaHo BOCeMb CTaTeli B BbICOKOpeHTHHI'OBbIX HayqHbIX )J(ypHanax, 

BXOMI.ll;HX B 6a3bI ,n;aHHbIX Web of Science H Scopus, a TaK)l(e B «neJibIH crrMcoK» HayqHJ>IX 

)l(ypHanoB MHHHCTepcrna HayKH H Bbicrnero o6pa3oBaHH5I PoccMlicKoli <l>e,n;epau;HH. 

Pe3yJibTaTbI HaCT05II.ll;eH pa60TbI B IIOJIHOH Mepe OTpa)l(eHbI B rrpe,n;CTaBJieHHbIX rry6nHKa:UH5IX. 

CTpyKrypa u co.u:ep:tKauue .u:uccepTal.lHH 

,[{Mcceprau;HH 3nb,n;H6a AxMe,n;a A6,n;enKa,n;ep MoxaMe,n; 0TMaH HarrMcaHa Ha aHrnHHCKOM 

5I3bIKe H 3aHHMaeT 139 CTpaHH:U TeKCTa, BKJIIOqaeT 168 HCToqHHKOB, rrpOHJIJIIOCTpHpOBaHa 72 

pncyHKaMH H ceMbIO Ta6nnu;aMH. Pa3,n;eJI «BBe,n;eHHe» BKJIJOqaeT Bee Heo6xo,n;HMb1e 

rro,n;pa3,ll;CJibl, BKJIJ0qa51 aKTYaJibHOCTb HCCJie,n;oBaHH5I, u;eJIH H 3a,n;aqn, HOBH3HY H 3HaqHMOCTb, 

IIOJIO)l(eHlrn, BbIHOCHMbie Ha 3alll;HTy, CTerreHb ,l.l;OCTOBepHOCTH pe3yJibTaTOB H ,n;pyrHe 

cpopMaJibHbie rryHKTbI. 

fJiaBa «063op JIHTepaTypbI» CTPYKTypttpoBaHa B COOTBCTCTBHH c o6neKTaMH 

HCCJie,n;oBaHHH H BKJIJOqaeT meCTb 60JibillHX ceK:UHH. IlepBa5I H3 HHX rrpe,n;cTaBJI5IeT 

coBpeMeHHoe cocTOHHHe MeTo,n;oB Bbl5IBJieHH5I PHK-oHKOMapKepoB. IIpttBe,n;eHbI KJIJOqeBbie 

acrreKTbI pa3JIHqHbIX MeTO,ll;OB, aBTOpOM c,n;eJiaHa IIOIIbITKa KpHTHqecKH ou;eHHTb rrepcrreKTHBbl 

rrpnMeHeHHH rrpHMbIX H HerrpHMbIX MeTo,n;oB o6Hapy)l(eHH5I PHK-MttmeHeli B KJIHHHqecKoM 

MaTepttane. HeManM qacTb o63opa JIHTepaTypbI rrocBHI.ll;eHa PHK-BttpycaM H, oco6eHHO, SARS

Co V-2 B CB5I3H c aKTYaJibHOCTbIO TeMaTHKH. Oco6oe BHHMaHHe B ofoope y,n;eJieHo ,[{HK-3HMaM, 

KaK 6a3oBoMy rro,n;xo,n;y ,n;JI5I co3,n;aHH5I ,[{HK-ceHcopoB H ,[{HK-rrpou;eccopoB. 

B u;eJIOM, o63op JIHTepaTypbI IIOJIHOCTbIO COOTBeTCTByeT TeMaTHKe ,n;HccepTa:UHH, IIOH5ITCH 

H rro.z:i;po6eH, rrpe,n;Bap5IeT co6CTBeHHbie HCCJie,D;OBaHH5I aBTOpa. 

B rJiaBe 2 «MaTepttanb1 H MeTO)J;bI» rrepellHcJieHbI HCIIOJib3yeMbie B pa6oTe peareHTbI H 

HCTOqHHKH KJIHHH~eCKHX o6pa3:UOB, rrpHBe,n;eHbl IIOCJie,n;oBaTeJibHOCTH rn6pH)J;H3all;HOHHbIX 

30H)J;OB. tJ:eTaJibHOe OIIHCaHHe C03,D;aHHOH tJ:HK-ceHcopoB, MeTO)J;OB perHCTpau;HH 

cpJiyopecu;eH:UHH rH6pH)J;H3a:UHOHHbIX KOMIIJieKCOB H o6pa60TKH CHI'HaJIOB CBH)J;eTeJibCTByeT 0 
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TOM, qTo Bee 3KcrrepHMeHTbI BbIIIOJIHeHbI 3Jib.ZW6oM AxMe,z:i:oM A6,z:i:eJIKa,z:i:ep MoxaMe,z:i: 0TMaH 

caMOCTOHTeJibHO. 

fJiaBa «Pe3yJibTaTbI H o6cy)l(,ll;eHHe» rrpe,ll;CTaBJieHa .ll:BYMH 60JibIIIHMH pa3,z::i;eJiaMH 

«Molecular Computation» H «Diagnostics». B rrepBoM H3 HHX rro,z:i:po6Ho orrHcbrnaroTcH 

IIO,ll;XO,l(bI K C03,l(aHHIO L{HK-rrpou;eccopoB Ha OCHOBe biDz ,l(JI51 MYJibTHIIJieKCHOH ,z:i:eTeKD;HH 

OHKoreHHbIX MHKpoPHK, BTopoH: rrocBHII(eH BbNBJiemno PHK SARS-CoV-2. 

B ,z:i:HccepTau;HH 6bm 6b1 YMeCTeH pa3,z:i:eJI «3aKJiroqeHHe», B KOTopoM aBTop Mor 6b1 

pe3IOMHpoBaTb OCHOBHbie pe3yJII>TaTbl H o60CHOBaTb HX rrepcrreKTHBbI, HarrpHMep, IIpHMeHeHHe 

C03,l(aHHbIX TeXHOJIOfHH B ycTpOMCTBax ,l(JIH 'point-of-care' ,l(HarHOCTHKH. 

CQOTBeTCTBHe co~ep)KaHH.H aBTopecJ>epaTa OCHOBHLIM DOJIO)KeHH.HM ~uccepTau:uu 

ABTOpecpepaT IIOJIHOCTbIO OTpa)l(aeT co,z:i:ep)l(aHHe ,l(HCCeprau;HH, TIIJ;aTeJibHO ocpopMJieH, 

xopomo rrpOHJIJIIOCTpHpOBaH, 0,l(HaKo TaK)l(e co,z:i:ep)l(HT HeKOTOpoe 

opcporpacpI:IqecKHX H peqeBbIX OIIIH60K. 

3aMeqauu.a u BonpocLI no pa6oTe 

KaK H B JII06oM HayqHoM HCCJie,z:i:oBaHHH, K pa6oTe 3Jih,z:i:H6a AxMe,z:i:a A6,z:i:eJIKa,z:i:ep 

MoxaMe,z:i: 0TMaH MO)l(HO rrpe,z:i:'bHBHTb PM BorrpocoB H 3aMeqaHHli: 

1. B CBOeM HCCJie,l(OBaHHH aBTOp HCIIOJib3yeT perHCTpau;HIO cpJiyopecu;eHTHbIX 

CHI'HaJIOB. QqeBH,l(HO, qTo B ,z::i;aHHOM CJiyqae rrepBOCTerreHHOe 3HaqeHHe HMeeT BOIIpoc 

KaJIH6pOBKWHOpMHpOBKH CHrHaJia H KOJIHqecTBeHHM ou;eHKa BKJia,z:i:a pa3JIHqHbIX cpH3HKO

XHMHqecKHX cpaKTOpOB, KOTOpbie MoryT H peaJibHO OKa3bIBaIOT BJIH51HHe Ha pe3yJibTaT 

H3MepeHHH. XoTSI aBTOp . H He o6xo,z:i:HT CTOpOHOH 3TH BOIIpOCbI, u;eJibIH p51,ll; rrapaMeTpOB 

rrpOTOKOJia H3MepeHHH IIO.ll:Pa3YMeBaeT BHeceHHe rrorpeIIIHOCTeif. IIo3TOMY OCTaeTC51 BOrrpoc, 

rrpoBO,ll;HJIH JIH rrpHMYIO rrpoBepKy pe3yJihTaTOB Ha Mo,z:i:eJibHbIX CTPYKTypax ,z:i:yrrJieKCOB c 

KOHTpOJIHpyeMOH CTerreHbIO rn6pH,ll;H3aIJ;HH? 

2. 3aBHCHMOCTb 3cpcpeKTHBHOCTH pacrro3HaBaHHH PHK-MoJieKyJI OT BTOpHqHoii 

CTPYKTYPI>I aHaJIHTa. HacKOJibKO yHHBepcaJibHOM HBJIHeTcH rrpe,z:i:Jio)l(eHHM TexHoJiornH? 

3. B o6cy)l(,l(eHHH 6bmo 6bI HHTepecHo rrpoqHTaTb o rrepcrreKTHBax 

MYJibTHIIJieKcHoif ,z:i:eTeKIJ;HH MHO)l(ecrna PHK-MoJieKyJI c HCIIOJib30BaHHeM o,z:i:Horo L{HK

ceHcopa. KaK H3MeHHJICH 6bI rrpe,z:i:eJI ,z:i:eTeKu;HH rrpH o,z:i:HoBpeMeHHOM BbrnBJieHHH MHO)l(eCTBa 

pa3JIHqHbIX MHIIIeHeH, KaKM rrpe,z::i;eJibHM eMKOCTb L{HK-ceHcopa (KOJIHqecTBO aHaJIHTOB) Morna 

6bI 6bITb ,ll;OCTHrHyTa H T .,z::i;.? 

4. IIpe,z:i:Jio)l(eHHbIH aBTopoM rro,z:i:xo,z:i: HBJIHeTCH yHHKaJibHbIM H opHrHHaJibHbIM, 

C03,z:i:aeT 6a3HC ,l(JI51 rrpaKTHqecKoro rrpHMeHeHH51, 0,l(HaKO cpe,z:i:H pa6oT aBTOpa OTCYTCTBYIOT 

rraTeHTbl Ha H3o6peTeHHSI. 

5. K CO)l(aJieHHIO, pa6oTa co,z:i:ep)l(HT HeKornpoe KOJIHqecTBO opcporpacpttqecKHX 

orreqaTOK. 

Bb1merrepeqHcJieHHbie 3aMeqaHHH He yMaJIHIOT ,z:i:ocTOHHCTBa pa6oThI, BbIIIOJIHeHHoli 

3Jib,z:i:H6oM AxMe,z:i:oM A6,z:i:eJIKa,z::i;ep MoxaMe,z:i: 0TMaH Ha caMoM coBpeMeHHOM ypoBHe. 

CoBOKYIIHOCTb IIOJiyqeHHbIX pe3yJihTaTOB MO)l(HO KBaJIHcpHu;HpOBaTb KaK C03,l(aHHe HOBOro 

MeTo,z:i:a B TepaHOCTHKe B BH,l(e ,z:i:eTeKIJ;HH H crreu;HcpHqHOM pacmerrJieHHH KJIHHHqecKH 3HaqHMbIX 
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PHK-MHIIIeHeli. ~ocToBepHoCTb pe3yJihTaToB coMHeHHH He BbI3bmaeT, OHM ony6nHKOBaHbI B 

Be,nymHx 3apy6e)l(HbIX, ,[(OJIO)l(eHbl Ha Me)l(,nyHapo,nHbIX KOH<}?epem:~mIX. 

3a.KJllff'ICHHC 

IIonr1eHHb1e pe3yJihTaTbI H noJio)l(eHHH ,nHccepTaUHOHHoli pa6oTbI HMeIOT Ba)l(Hoe 

Haycrnoe H npaKTuciecKoe 3HaLJeHHe. ~HcceprnuHoHHoe Hccne,noBaHHe 3Jib,nH6a AxMe,n:a 

A6,nenKa,nep :rvfoxaMe,na 0TMaHa «Pacno3HaBaHHe HyKneHHOBbIX KHcnoT c HCnOJib30BaHHeM 

MHOrOKOMnOHeHTHbIX ~HK HaHOKOHCTPYKUHH» HBJIHeTCH 3aKOHLJeHHOH HaYLJHO-

KBaJIH<}?HKaQHOHHOH pa60TOH, B KOTOpOH Ha OCHOBaHHH BbIIIOnHeHHbIX aBTOpOM HCCne,noBaHHH 

npe,nno)l(eH HHHOBaQHOHHblH MeTO,n Ha OCHOBe ~HK-ceHcopoB If ~HK-npoueccopoB ,nnH 

3<}?<}?eKTHBHOH, 6blCTpOH If CBepx11yBCTBHTenbHOH ,neTeKQHH 6HoMapKepoB COUHaJibH0-

3HaLJHMbIX 3a6oneBaHHH. Pa6oTa cooTBeTCTByeT Tpe6oBaHHHM, npe,n'bHBJIHeMbIM K 

,[(HCCepTaUHHM Ha COHCKaHHe y11eHOH CTeneHH KaH,nH,n:aTa 6HonorHLJeCKHX HayK, corJiaCHO n.2.2 

pa3,nena II IIono)l(eHHH o npHcy)l(,neHHH y11eHbIX cTeneHe:li B <I>e,nepanbHOM rocy,napcTBeHHOM 

aBTOHOMHOM o6pa3oBaTenbHOM y11pe)l(,[(eHHH Bbicrnero o6pa3oBaHHH «PoccHHCKHH yHHBepcHTeT 

,npy)l(6b1 Hapo,noB HMeHH IIaTpHca JiyM:yM6bD>, yTBep)l(,neHHoro Y11eHbIM coBeTOM PY~H, 

npoToKon N~ YC-1 OT 22.0l.2024r., a ee aBrnp 3nh,nH6 AxMe,n A6,nenKa,nep :rvfoxaMe,n 0TMaH 

3acny)l(HBaeT npHCy)l(,[(eHHH y11eHOH CTeneHH KaH,n:H,naTa 6HonorHLJeCKHX HayK no 

cneuHaJibHOCTH 1.5.4. EHOXHMHH. 

O<}?HUHaJibHbIH onnoHeHT 

rnaBHbIH HaYLJHbIH coTpy,nHHK, 

3aBe,nyromHli .J,Ia6oparnpHeli TexHonorn:li MoneKynHpHoli ,nHarHOCTHKH il:rvfE P AH 

,[(OKTOp 6HonorWieCKHX HayK - ~ . 0 
no cneQHaJibHOCTH 03.01.03 c oo/ 
«MoneKyAApHaH 6HonorHH» 

119991 r. :rvfocKBa, yn. BaBHnoBa, ,n:.32. <I>e,nepanbHOe rocy,napcTBeHHOe 610,n)l(eTHoe 

YLJpe)l(,[(eHHe HayKH ilHCTHTYT MOJieKynHpHoli 6HonornH HM. B.A. 3Hrenbrap,nrn PoccHlicKoli 

aKa,neMHH HaYK (il:rvfE P AH). 

Ten (499) 135-23-11. E-mail isinfo@eimb.ru 

fpH,nyHoB ~MHTpHli AneKcaH,npoBHLJ. Ten. (916) 126-51-91. 3n. no11Ta grad@biochip.ru 

KoHOBaJIOBa E.B. 
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