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OT3hIB O<l>I11U1AJihHOro OfIIIOHEHTA 

ua ,ll.HccepTa1.1,uouuyro pa6ory CaBeJJbeBoii EKaTepHHhl HuKoJJaeBHhI 

«H1yqeuue reueTuqecKoro pa1uoo6pa1HH po,ll.a Ma/us Mill. (H6JJOHH) c 

noMOIIJ,hIO ,l(HK-MapKepoB», npe,ll.CTaBJJeuuyro ua coucKauue yqeuoii 

cTeneuu KaH,ll.H)J.aTa 6uoJJoruqecKux uayK no cne1.1,naJJhHOCTH 

03.02.07 - reueTHKa 

5I6JIOH51 - o,n:Ha 113 caMbIX pacrrpocTpaHeHHhIX H Ba:>KHhIX IIJIO,IJ:OBhIX 

KYJihTyp, o,n:HaKo BorrpochI qmnoreHHH 11 TaKCOHOMHH Btt,n:os po,n:a Malus pemeHhI 

He rroJIHOCThIO. Po,n: Malus 51BJI51eTC51 ,n:oBOJihHO Heo,n:Hopo,n:HhIM B c11ny BhICOKoro 

ypoBH51 Me)KBH,IJ:OBOH r116p11,n:113aUHH, ero TaKCOHOMI-P:IecKa51 KJiaccmpttKaUH51 

3aTpy,n:HeHa. B HacT051II.J;ee BpeM51 po,n: Malus aKTHBHO tt3y"IJ:aIOT Ha MOJieKym1pHo­

reHeT11qecKOM ypoBHe c uenhIO yTo"IJ:Heif1151 3BOJIIOUHOHHhIX B3attMOOTHomettttH.. 

Oco6oe BHttMaHtte y,n:en51eTc51 rrottcKy reHoB ycTOH"llHBOCTH K 3a6oneBaHtt51M y 

pmn11qHhIX Btt,n:oB 516JIOHH. B TO )Ke speM51, pocc11H.cK11e KOJIJieKu1111 516JIOHH 

ocTaIOTC51 He,n:ocTaTO"l!HO tt3y"IJ:eHHhIMH. ,lJ,11ccepTau110HHa5I pa6oTa CasenheBoH. 

E.H. rrocB51II.J;eHa tt3y"lleHHIO reHeT11qecKoro pmH006pm1151 po,n:a Malus c 
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MCITOJlb30BaHMeM MeTO~OB MOJieKyn5IpHoro MapKHpOBaHM5I, MCCJie~oBaHhl 5I6JIOHM 

OTeqecTBeHHbIX KOJIJieKU:MH, BKmoqa51 copTa Hapo~HOH ceneKU:MM AHTOHOBKM. 

,[(ttccepTaU:M5I MMeeT KnaccttqecKyIO CTPYKTYPY, cocTOMT M3 cne~y10ru:ttx 

pa3~enoB: BBe~eHtte, 063op JIMTepaTyphI, MaTepttanhI M MeTO~hI, Pe3yJihTaThI M 

o6cy)l(~eHHe, 3aKn10qeHHe, BornO~hI, CrrttcoK coKparu:eHMH, Ily6nttKaU:MM rro TeMe 

~ttccepTaU:MM, CrrttcoK JIMTepaTypo1. Pa6oTa M3JIO)l(eHa Ha 142 crpaHttu:ax, 

co~ep)l(MT 6 Ta6JIMU: M 18 pttcyHKOB, CITMCOK JIMTepaTypbl BKJIIOqaeT 267 

MCTOqHMKOB. 

Bo BBe)J,euuu M3JIO)l(eHa aKTyanoHOCTb TeMbI, ccpopMynttpoBaHbI u:entt M 

3a~aqtt ~MccepTau:110HHOH pa6oTbI. TaK)l(e o6ocHoBaHbI HayqHa5I HOBM3Ha, 

TeopeT11qecKa5I M rrpaKTMqecKa5I 3HaqMMOCTb MCCJie~oBaHMH. IlocTaHOBKa 3a~aq 

~ttccepTau:1111 nonrqHa, 3a~aqlf pernaIOTC5I Ha coBpeMeHHOM ypoBHe. 

r JiaBa 1 (0630p JIUTepaTypbl) COCTOl1T 113 qeTbipex pa3~eJIOB. IlepBbie ~Ba 

pa3~ena BKJIIOLJ:aIOT B ce65I 611onor11qecKMe cBe~eHH5I 06 o6oeKTe ttccne~oBaHM5I 

(po~ Mal us), rro~po6Ho paccMaTpttBaIOTC5I Borrpoco1 cttcTeMaTMKM 5I6JIOHM, aBTOp 

~eTanbHO OITMCbIBaeT MCCJie~oBaH11e rrpoMCXO)l(~eHM5l M qmnoreHeT11qecKMX 

B3aMMOOTHoIIIeHtti1 BH~OB po~a Mal us. TpeTMH pa3~en rrocB5lllJ:eH pa3JIUCIHhIM 

TMrraM MoneKyn5IpHo-reHeTuc1ecKMX MapKepoB. ABTop BbI~en5IeT TPM rro~rryHKTa, 

B Ka)l(~OM 113 KOTOpbIX xapaKTeptt3yeTC5I orrpe~eJieHHa5l rpyrrrra MOJieKyn5IpHbIX 

MapKepoB. Ilo~po6Ho orr11caHO rrpttMeHeHMe MapKepoB ~J15I M3yqeHM5l 

reHeTttqecKoro pa3Hoo6pa3tt5I M qrnnoreHMM pacTeHMH. IloMMMO :noro, 3aTpOHYT 

Borrpoc MapKttpoBaHl15I X035IHCTBeHHO-U:eHHbIX rrpM3HaKOB pacTeHMH. 1.JeTBepTbIH 

pa3~eJI HOCMT Ha3BaHMe «CoBpeMeHHOe. COCT05IHMe MOJieKyJI5IpHo-reHeTMLJ:eCKMX 

nccne~oBaHMH po~a Malus Mill.». Hanttqtte ~aHHoro pa3~ena norucrno M 

o6oCHOBaHHO, B HeM aBTOp OITHCbIBaeT, KaKMe MCCJie~oBaHM5l c 11CIIOJlb30BaHMeM 

MeTo~oB MOJieKyn5IpHo-reHeTttqecKoro aHanM3a y)l(e 6ornM rrpoBe~eHbI Ha 5I6noHe. 

B u:enoM, o63op JIMTepaTypo1 co~ep)l(MT ttcqeprrornaIOru:tte cBe~eHM5I o 

COBpeMeHHOM COCT051HMM MCCJie~oBaHMH B o6naCTM TaKCOHOMMM 5l6JIOHM M 
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Mcrronh30BaH1111 MoneKyn51pHbIX MapKepos .z::i.n51 M3yqemrn reHeTMqecKoro 

pa3Hoo6pa3M51. 

r JiaBa 2 COCTOMT M3 rneCTM pa3.z::i.enOB, B KOTOpbIX IIO)J.p06HO OIIMCaHbl 

MaTepuaJihl u MeTO.IJJ>I 11ccne.z::i.osaHM5I. ITepBbitt pa3.z::i.en co.z::i.ep)KMT cBe)J.eHM51 o 

co6paHHOtt KonneKU:MM o6pa3U:OB po.z::i.a Malus (rronHbie Ha3BaHM51 BM.lJ.OB/copToB, 

rrp11Ha.z::i.ne)KHOCTh K ceKU:I151M, KaTanO)l(Hbie HOMepa). BTopoiI pa3.z::i.en BKmoqaeT B 

ce651 OIIMCaH11e MeTO)J.MKM BbI,lJ.eneHirn ;::(HK M3 paCTMTenbHOro MaTepMana. TpeTMH 

pa3.z::i.en .z::i.aeT 11HcpopMau:1no o MeTO.lJ.MKe rrpose.z::i.eHM51 ce1rneHMpoBaH115I 11. 

CTaT11cT11qecKoro aHanM3a HyKneoTM.lJ.HbIX rrocne.z::i.osaTenbHOCTeiI yqacTKa ITS l-

5 .8S 51.z::i.epHoro reHoMa o6pa3U:OB 516noHM. B qeTsepTOM pa3.z::i.ene rro.z::i.po6Ho 

orrMcaHbI MeTO.lJ.MKM rrpose.z::i.eHM51 AFLP-, S-SAP-aHan113a, a TaK)Ke NBS­

rrpocpaifnMHra o6pa3U:OB po.z::i.a Malus. ITp11se.z::i.eHn1 rrocne.z::i.osaTenbHOCTM 

Mcrronb30BaHHbIX B pa6oTe rrpaiIMepos, a.z::i.arrTepos, orr11caHa pa3pa6oTKa S-SAP­

MapKepos M MeTO)J.MKa IIOCTaHOBKI1 ITI.W. lliTbIH pa3.z::i.en IIOCB5IIIJ;eH MeTO)J.MKe 

npose.z::i.eHM.sI 3neKTpocpope3a aMrrn11cp11.u:11posaHHbIX cpparMeHTOB ;::(HK. B rnecTOM 

pa3.z::i.ene orr11caHbI aHan113 pe3ynhTaTOB 11 cTaTMCTMqecKa51 o6pa6oTKa .z::i.aHHbIX. 

Hcrronb30BaHHbie MeTO.lJ.bI rro3BOn5IIOT pernMTb rrocTasneHHbie B .z::i.wccepTau:110HHOtt 

pa6oTe 3a.z::i.aqlf, 51Bfl51IOTC51 cospeMeHHbIMM M COOTBeTCTBYIOT Me)K)J.yHapo.z::i.HoMy 

ypoBHIO Mccne.z::i.osaH11iI. 

rJiaBa 3 (Pe3yJI1>TaThl U o6cy~enue) BKn10qaeT B ce651 II51Tb pa3.z::i.enOB. 

ITpe.z::i.cTasneHHbie asTopoM pe3ynhTaTbI Harn5I)J.HO MnniocTpttpoBaHbI 

rpacpttqecKttM MaTepwanoM. ITepBbitt pa3.z::i.en nocB5IW:eH ITS-aHanM3Y o6pa3U:OB 

po.z::i.a Malus. ITo.z::i.po6Ho orrMcbrnaeTc.sI rrpoT51)KeHHOCTb ceKBeHwposaHHbIX 

cpparMeHTOB, Hanw:rne 3aMeH, BM,lJ.ocrreu:McpttqHhIX HHcepu:ttii. BhrnsneHHhitt 

aBTOpOM ypoBeHb HyKneoTM)J.HOro rronHMOpcpM3Ma M3yqaeMoro cpparMeHTa 

OKa3anC51 HeBblCOKHM, COCTaBHn 14%. TaKOH pe3ynhTaT aBTOp o6n5ICH5IeT KaK 

CXO)KeCTbIO reHOMOB o6pa3U:OB 516nOHM, TaK M HanHqHeM Me)l(Bll)J.OBOH 

rtt6pH)J.tt3aU:MM, a TaK)Ke He6onhlIIOH )J.flMHOH ceKBeHHpoBaHHblX 

nocne.z::i.osaTenbHOCTeii. Bee ceKBeHttposaHHbie HyKneOTM)J.Hbie 
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nocrre.I1,0BaTerrbHOCTH pai1.oHa TpaHcKp11611pyeMoro cneH.cepa ITS 1 H reHa 5.8S 

pPHK y oTo6paHHhIX o6pa31(0B po.Il,a Malus .I1,enoH11poBaHhI B 6a3e .I1,aHHhIX 

GenBank. 

BTopoH. pa3.I1,err rrraBbI on11chmaeT pe3yrrhTaThI AFLP-aHarr113a o6pa31(0B 

po.I1,a Malw:. BhrnBrreH BhICOKIIH ypoBeHh Me)l<BII.IJ.OBoro rrorr11Mop<}l113Ma (90,2% ). 

ABTOP orr11paeTC5I Ha rrocTpoeHHYIO PCO-.IJ.IIarpaMMY rro .Il,aHHhIM AFLP-aHaJIII3a, 

yKa3bIBaeT Ha Harrncuie HeCKOJibKIIX rpyrrrr o6pa31(0B II rII6pII.I1,HbIX BII.Il,OB Me)l(.IJ.Y 

HHMII. YcTaHOBJieHa BII.IJ.OBa51 rrpIIHa.Il,Jie)l(HOCTh copToB HapO.IJ.HOH pocc11i1.cKoi1. 

cerreKl(IIH AHTOHOBOK - Bee OHII OTHOC51TC51 K BII.IJ.Y M domestica, H 516JIOHH 

5lKyTcKa51 - rrpe.I1,rrorrO)l(IITeJihHO BII.IJ. M baccata. ABTop rroKa3arr, qTo BH.IJ.hI M 

sargentii 11 M sieboldii, Bepo51THO, OTHOC51TC51 K ceKl(IIH Gymnomeles. 

TpeTIIH pa3.I1,err rrocB51IIJ,eH S-SAP-aHaJIII3Y o6pa31(0B po.II.a Malus. ABTopoM 

BrrepBbie II3yqeHo reHeTIIqecKoe pa3Hoo6pa3IIe po.I1,a Malus rrp11 rroMOIIJ,H S-SAP­

aHarrH3a cai1.TOB BCTpa11BaHH5I LTR-peTpoTpaHcno30HOB Ty3-gypsy-like deml 11 

TRIM2. I1oKa3aH BhICOKHH ypoBeHb Me)l(BH.IJ.OBoro norr11Mop<}l113Ma (95,9o/o). 

ABTop nocTpo11rr .IJ.Be PCO-.I1,11arpaMMhI .IJ.IT51 Ka)l(.Il,Oro 113 peTpoTpaHcno30HOB, 

pe3yJibTaTbI Ha HHX .Il,OBOJibHO CXO)l(H, HO .Il,HarpaMMa .Il,JI51 peTpOTpaHcno30Ha dem 1 

rroKa3arra oqeHh crra6y10 .IJ.tt<}l<}lepeHl(HpoBKY o6pa31(0B. ABTOP o6n51CH51eT 3TO TeM, 

qTo Ka)l(.Il,blll peTpoTpaHCn030H IIMeeT co6CTBeHHYIO IICTOpIIIO pacnpocTpaHeHH51 B 

reHoMe pacTemrn, 11 TRIM2, Bepo51THO, 6hrn 6orree aKTIIBeH B MOMeHT 

.IJ.HBepreHl(HH po.II.a Mal us, rro3TOMY S-SAP MapKepbI, C03.IJ.aHHbie Ha ero ocHoBe 

rryqwe .Il,Hcp<}lepeHU,IIpOBaJIH o6pa3U,bl, qeM MapKepbI, C03.Il,aHHhie Ha OCHOBe 

peTpoTpaHcrro3oHa dem 1. Ha .IJ.HarpaM~rnx Bbl.Il,erreHhI rpynnhI KOHl(eHTpal(HH 

o6pa3u,OB 516rroHH, aBTop accol(IIHpyeT 11x c qeThipbM51 ceK1(H51MH po.I1,a Malus, 

XOT51, OTMeqeHO, qTo B u,erroM po.II, crra6o .Il,IIcpcpepeHU,IIpOBaH H3-3a Harr11q1151 

BhICOKoro ypoBH51 Me)l(BII.IJ.OBOH 11 BHYTPHBH.IJ.OBOH r116p11.I1,113a1(HH. ABTOp TaK)l(e 

npoBO.Il,HT KJiaCTep113au,1110 CMO.I1,err11poBaHHbIX o6o6IIJ,eHHbIX reHOTHnOB 

HCTHHHbIX BH.Il,OB, HCKJIIOqa51 r116p11.I1,Hbie o6pa31(bl 516JIOHH. TaKHe reHOTHnhI, no 

CJIOBaM aBTOpa, xapaKTepII30BaJIC51 HaII6orree qacTbIM .Il,JI51 BH.Il,a COCT051HHeM no 
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Ka)K):(OMY 113 264 MapKepoB peTpoTpattcno3oHa TRIM2. ,I.(aHHbIH nonxon 

no3BOJil1JT ynyqnrnTb pa3neJTeH11e o6pa3U:OB Ha rpynnbI. TaK11M o6pa30M, S-SAP­

attan113 nonTBep)KnaeT 11 nonoJIH5IeT pe3ynbTaTbI AFLP-aHan113a, 11 noKa3brnaeT 

npaBoMepHOCTb 11cnoJib30BaH115I LTR-peTpoTpaHcno30HOB ):(JI51 attan113a 516JIOHM. 

qeT.BepTbIH pa3nen neMOHCTp11pyeT pe3yJibTaTbl NBS-npoq>attJil1Hra 

o6pa3U:OB pona Malus. B HaCT0511IJ:ee BpeM51 nattHbIH MeTon MOJTeKyn5Ipttoro 

MapK11poBaHM5I nrnpoKo 11cnoJib3yeTC51 ):(JI51 attan113a BHyTp11- 11 Me)J(Bl1)J;OBoro 

noJT11Mopcptt3Ma nocJTenoBaTeJTbHOCTe.H: ceMeHCTBa NBS-LRR reHoB 

pe3MCTeHTHOCTl1 (R-reHoB) y pa3n11qHbIX Bl1)J;OB pacTeHMH. YpoBeHb Me)KBl1)J;OBoro 

noJT11Mopcp113Ma, Bhl5IBJieHHbIH aBTopoM, cocTaBl1JI np11MepHo 79%. IIo aHanonm c 

npenb1nyiu:11M11 11ccnenoBaH115IM11, aBTop cTpo11T PCO-nttarpaMMy, OTMeqaeT, 1.JTO 

B u:enoM, nonyl.JeHHbie naHHbie no NBS-npocpaifnMttry o6pa3U:OB pona Matus 

c0Bnana10T c nattHbIMl1, rroJTyqeHHbIMl1 B pe3ynbTaTe AFLP- tt S-SAP­

MapKttpoBaHtt51, XOT51 nOJIO)KeHl1e AHTOHOBOK OTJI11qaeTC5I TeM, 1.JTO OHM 

o6oco6JieHHbl H OT ,Z:(HKHX BH,Z:(OB, 11 OT ,Z:(OMaIIIHl1X 516JIOHb. ,I.(anee, aBTOp CTaBHT 

u:enhIO HaHTl1 Te YHHKaJibHbie rrocnenoBaTeJibHOCTl1 AHTOHOBOK, KOTOpbie 

rro3BOJil1JIM 06ben11tt11Tb ttx B eni-rny10 rpyrrny. ,I.(n5I :noro nonyl.JeHHbie no NBS­

npocpa.H:nttttry naHHbie 6brn11 npoaHantt3ttpoBaHbI MeTonoM nByMepHoro 

KnacTepttoro aHaJitt3a. AnropttTM nporpaMMbI 6brna pa3pa6oTaH B na6opaToptttt 

reHeT11K11 pacTeH11i1 HOreH PAH Ha 6a3e rrporpaMMbI STATISTICA v.6. ABTop 

BbI,Z:(eJI5IeT ):(Be rpyrrnbI cpparMeHTOB, KOTOpbie, Bep05ITHO, 5IBJI5IIOTC51 MapKepaMl1 

yH11KaJibHb1x reHoB ycToifq11BocT11 AHTOHOBOK K 3a60JTeBaHl15IM. ABTop 

peKOMettnyeT AHTOHOBKH ,Z:(JT51 HCITOJib30J3aHH51 B ceJieKU:11H np11 C03,Z:(aHl1H HOBbIX 

6onee ycToifqHBblX K 3a6oJieBaHH5IM copTOB 516JIOHH. 

lliTbIH pa3nen 06ben11H5IeT Bee rronyl.JeHHbie naHHbie. 3necb npoBO):(HTC51 

06cy)J(neH11e paHee nonyl.JeHHbIX pe3yJibTaTOB, cpaBHeH11e MeTO,Z:(OB, Bbl5IBJieHtte 

Ha116onee 11HcpopMaT11BHbIX MapKepoB. KmoqeBo:H cppa3oi1: MO)J(HO cq11TaTb 

3aKn10qett11e aBTopa o TOM, 1.JTO tt3yl.JaTb reHeT11qecKoe pa3ttoo6pa3tte pona Malus 
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Heo6X0)],11MO B KOMIIJieKce c rrpHMeHeHHeM pa3JIWIHbIX MeTO)],OB MOJieKyJI5IpHO­

reHeTMqecKoro aHaJTM3a. 

C)].eJiaHHbie B )].11ccepTau:1111 BhIB0.11.hl o6ocHoBaHbI, cooTBeTCTBYJOT 

TIOCTaBJieHHbIM u:emIM M rronyqeHHblM pe3yJinTaTaM. HayqHa5I HOBM3Ha, a TaK:)l(e 

TeopeT11qecKa5I M rrpaKT11qecKa5I 3HaqMMOCTb rrpe.[1,CTaBJieHHOH pa60Tbl He 

Bbl3bIBaeT COMHeHMH. BrrepBble )],JI5I MOJieKyJI5IpHo-reHeT11qecKoro aHaJTM3a 

o6pa3U:OB po)].a Malus 113 oTeqecTBeHHhIX KOJIJieKU:Mif 6hIJIM 11crroJih30BaHhI AFLP 

11 S-SAP MeTO)].hI, a TaK)l(e NBS-rrpocpaifn11Hr. Oco6h1if MHTepec rrpe)].cTaBJI5IeT 

MCCJie)],OBaHMe copTOB HapO)].HOH ceJieKU:MM AHTOHOBKM, KOTOpbie paHee 

rrpaKT11qecK11 He 113yqaJI11Ch. Ha ocH0BaH1111 pe3ynnTaToB pa6oThI rrp11Be)].eHhI 

peKOMeH)],aU:MH no MCIIOJih30BaHMIO AHTOHOBOK B KaqecTBe pO)].MTeJibCKMX cpopM B 

ceneKU:MM rrpH rronyYeHMM HOBhIX ycToifqMBhIX K 3a6oneBaHM5IM copTOB 516JIOHM. 

Pe3yJinTaThI )].HccepTau:1111 ony6JmKoBaHhI B TI5ITM pa6oTax, 113 HMX )].Be - B 

)l(YPHaJTax 113 crr11cKa BAK, a TaK)l(e rrpe)].cTaBneHhI Ha oTeqecTBeHHhIX 11 

3apy6e)l(HhIX KOHcpepeHI . .(H5IX. ABTopecpepaT IIOJIHOCThlO COOTBeTCTByeT TeKCTY 

)],11CcepTaU:HM. 

Mo)l(HO OTMeTttTh HeK0Topn1e He)].OCTaTKH rrpe)].cTaBJieHHoif pa60Tn1. 

Ha p5I.ll.e p11cyHKOB 11crronh30BaH CJIMIIIKOM MeJIKHif IIIpHcpT, qTo 3aTPY.ll.H5IeT 

aHaJTH3 pe3yJihTaTOB. )J,onymeHbl HeToqHOCTM, HarrpHMep, rrp11 o603HaqeHMM 

ypoBH5I IIOJIHMOpcpH3Ma B KaqecTBe pa3)].eJIMTeJI5I B O)],HMX MeCTax HCIIOJih30BaJTaCh 

ToqKa, a B ,I1,pyr11x - 3aII5ITa5I. KpoMe Toro, B CIIMCKe JIMTepaTyphI He co6JIJO.IJ,aeTC5I 

IIIpHcpT fl CTl1Jlh y MCToqHJ1Ka HOMep 191, a HCTOqHHK HOMep 46 IIOJIHOCTblO 

BbI.IJ,eJleH KypcHBOM. 0.IJ,HaKO )],aHHI'.!Ie He.IJ,oqeTbl He CHM)l(aJOT o6meif 

IIOJIO)l(MTeJlbHOH ou:eHKM pa60Tbl. 

B 3aKJIIOl.JeHMe CJie.IJ,yeT OTMeTMTb, qTo )],HCCepTaHT BJia.IJ,eeT COBpeMeHHbIMM 

MeTO.IJ,aMM MCCJie)],OBaHl15I M ycrrenrno peIIIMJl CT05IBIIIMe rrepe,II, HMM u:en11 M 3a)],aq11. 

)J,ocTOBepHOCTb rronyqeHHbIX pe3yJibTaTOB He Bbl3bIBaeT COMHeHM5I. 

)J,MccepTaU:HOHHa5I pa6oTa «l13yi:iett11e retteTMqecKoro pa3Hoo6pa3H5I po)].a 

Malus Mill. (516JIOH5I) c rroMOJUblO )J,HK-MapKepoB>> rroJIHOCThJO cooTBeTCTByeT 
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Tpe6osaHIUIM, rrpe,LI,o51BJUieMbIM K KaH,LI,11,LI,aTCKl1M .n.11ccepTaIJ,l15IM, IloJIO)K'.eHl151 0 

rrop51,LI,Ke rrp11cy)K'.,LI,eHl15I yqeHbIX CTerreHeH ITOCTaHOBJieHl151 rrpaBl1TeJibCTBa 

Pocc11iicKoii <I>e.n.epau,1111 M~ 842 OT 24 ceHT516p51 2013 r., rrpe,LI,o51BJI51eMbIM K 

.n.11ccepTau,115IM Ha co11cKaH11e yqeHoii cTerreH11 KaH.n.11.n.aTa HayK. AsTop pa6oTbI, 

CasenbeBa EKaTep11Ha H11KonaesHa 3ac11y)K'.11BaeT rrp11cy)K'.,LI,eH115I 11CKOMOH cTerreH11 

KaH,LI,11,LI,aTa 611011or11qecKl1X HayK ITO cneIJ,11aJibHOCTl1 03 .02.07 - reHeTHKa. 

KaH.n.11.n.aT 611011on1qecK11x HayK, 

HayqHbIH c0Tpy.n.H11K Jla6opaTop1111 nocTreHOMHbIX Hccne.n.osaHHH 

<I>e.n.epanbHoro rocy.n.apcTBeHHoro 6IO,LI,)K'.eTHoro yqpe)K'.,LI,eHH51 HayKH 

l1HCTHTYT MOJieKy1rnpHoH 6HonorH11 HM. B.A. 3HreJibrap.n.Ta PoccHHCKOH 

119991 , MoCKBa, rcrr-1 , yn. BaBHJIOBa, ,LI,. 32. 

Ten. +7(916)550-05-36 

e-mail: mnv-4529264@yandex.ru 

MeJibHHKOBa HaTaJIH51 Bna.n.11M11posHa 

o.n.n11cb MeJibHl1KOBOH H.B. 3asep5IIO 
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