


5IBJUieTC51 CJIO)l(HOM M pecypcoeMKOM 3a)J;atieM, B TO BpeM51 KaK MHOrMe 

CBOMCTBa HaHOMaTepHaJIOB MoryT 6hITb MCCJie)J;OBaHbI TeopeTMlJeCKM, MeTO)J;aMM 

Mo.r:i:enHposaHM51. fpacpeH, rrpe.r:i:cTaBJI5IIOIIJ,MM .ll:BYMePHYIO CTPYKTypy, 5IBJI51eTC51 . 
rrpeKpaCHbIM MO)J;eJihHbIM MaTepHaJIOM, MHOrMe CBOMCTBa KOTOporo MoryT 6hITb 

OlJeHb rro.z:i:po6Ho MCCJie)J;OBaHbI, B tiaCTHOCTM, MeTO)J;OM MOJieKyJI5IpHOM 

)J;MHaMMKM. ,ll;JI51 3TOM u.eJIM MoryT 6hITb MCIIOJib30BaHbI xoporno arrpo6HpOBaHHbie 

IIOTeHI.J,MaJibI Me)l(aTOMH9ro B3aMMO)J;eMCTBM51, KOTOpbie II03BOJI5IIOT peaJIMCTMlJHO 

MO)J;eJIHpOBaTh pa3JIMlJHbie CBOMCTBa rpacpeHa M HaHOMaTepHaJIOB Ha ero OCHOBe. 

Pe3yJibTaTbI MO)J;eJIHpOBaHM51 MoryT 6bITb MCIIOJib30BaHbI He TOJibKO )J;JI51 

M3YlJeHM51 cso:H:cl's y)l(e peanM30BaHHhIX cMcTeM, HO M )J;JI51 rrpe.r:i:cKa3aHM51 HOBhIX 

yrnepo.r:i:HhIX HaHocTpyKTYP pa3JIMtIHOM pa3MepHOCTM. IIo3TOMY rrpHMeHeHMe 

MCIIOJib30BaHHOro B pa6oTe MeTo.r:i:a MOJieKyJI5IpHOM )J;MHaMMKM 51BJI5IeTC51 BIIOJIHe 

o6ocHOBaHHbIM )J;JI51 pemeHM51 BbI6paHHbIX aBTOpOM rrpo6JieM. 

IIpose.r:i:eHHoe B .r:i:MccepTaIJ.MOHHOM pa6oTe Mccne.i::i:osaHMe KacaeTC51 pa3JIMl!HhIX 

rrpo6JieM M o6JiacTeM MCCJie)J;OBaHM51 yrnepO)J;HbIX MaTepHaJIOB, M II03BOJI5IeT 

rrpOJIMTb CBeT Ha pa3JIW~Hbie HepemeHHbie .z:i:o CMX rrop rrpo6JieMbI - yrrpaBJieHMe 

MexaHMtiecKMMM M cpH3MtiecKMMM cso:H:cTBaMM rpacpeHa M TpexMepHbIX CTPYKTYP 

Ha ero OCHOBe rrocpe.r:i:CTBOM Haso.r:i:opa)l(MBaHMe 

pa3BO)J;Opa)l(MBaHMe rpacpeHa, MCIIOJib30BaHMe reTepocTpyKTYP Ha OCHOBe rpacpeHa 

)J;JI5I IIOCTpoeHM51 3JieKTpOHHbIX ycTpOHCTB. ,ll;MccepTaIJ.MOHHa51 pa6oTa 

.r:i:eMOHCTpHpyeT 6oJihIIIOe MHoroo6pa3He cTpyKTyp, peaJIMCTMlIHO rrpe.r:i:cKa3hIBaeT 

Mx cpH3MtiecKMe cso:H:cTBa, M yKa3hIBaeT o6nacTb :H:x B03MO)l(Horo rrpaKTMtiecKoro 

rrpHMeHeHM51. 

HoBH3Ha npose,JJ,eHHhIX uccJie,JJ,oBauuU: u pelyJihTaTOB 

B pa6oTe BrrepBbie rro.z:i:po6Ho MCCJie)J;OBaHhI HeJIMHeMHbie 5IBJieHM51 B rpacpeHe M 

Haso.i::i:opo)l(eHHOM rpacpeHe (rpacpaHe ), JIOKaJIM30BaHHhie 

2 



KOJie6aTeJibHbie MO,[(bl HJIH ru:erreBbie ,[(HCKpeTHbie 6pH3epbI. BrrepBbie 

HCCJie,n:oBaHbl KJiacTepbI, o6pa30BaHHbie ,[(HCKpeTHblMH 6pH3epaMH B rpacpeHe H 

rpacpaHe. IlOKa3aHo, qTo B TaKHX KJiaCTepax .MO)l(eT rrpOHCXO,[(HTb 3aMeTHblH 

o6MeH 3HeprHett Me)l(,n:y ero COCTaBJI5IIOll1;HMH, T .e. ,[(HCKpeTHbie 6pH3epbI Moryr 

yqacTBOBaTb B rrepeHoce 3HeprHH B KpHCTaJIJie. 

Cyru:ecTBeHHa5I qacTh p:HccepTa1(HOHHOtt pa6oThI rrocB5Iru;eHa Hccrre,z:i:oBaHHIO 

KaqecTBeHHO HOBbIX CTpyKTyp, a TaK)l(e rrporH03HpOBaHHIO HX ycTofiqHBOCTH, 

cTpyKTypHbIX xapaKTepHCTHK H cpH3HqecKHX CBOHCTB. TaK, HarrpHMep, rroKa3aHo, 

qTo 60JibllIHHCTBO yrrrepo,n:HbIX aJIMa30IIO,n:06HbIX cpa3, paHee HCCJie,n:oBaHHblX 

TeopeTHqecKH H cqHTaBIIIHXC5I ycTofiqHBbIMH, TaKOBblMH He 5IBJI5IIOTC5I, JIH6o 

OKa3bIBaIOTC5I HeycTofiqHBblMH ITO,[( B03,[(ettCTBHeM crra6bIX BHeIIIHHX 

B03Myru:eHHtt. HoBbIM H rrepcrreKTHBHbIM TaK)l(e rrpe,z:i:cTaBJI5IeTC5I rrpe,n:JIO)l(eHHbitt 

aBTOpOM MexaHH3M pa3Bo,z:i:opa)l(HBaHH5I rpacpeHa rrocpe,n:CTBOM B036~,z:i:eHH5I B 

HeM ,[(HCKpeTHbIX 6pH3epoB. KpoMe Toro, MHOfO BHHMaHH5I B ,[(HCcepTa1(HOHHOH 

pa6oTe y,z:i:erreHO H3yqeHHIO TpexMepHblX rpacpeHOB, HarrpHMep, CKOMKaHHOfO 

rpacpeHa, KOTOpbIH Marr~ H3yqeH B HaCT05Iru;ee BpeM5I. TaKHM o6pa30M, HOBH3Ha 

rrorryqeHHblX pe3yJibTaTOB CB5I3aHa B rrepByIO oqepe,z:i:b c H3yqeHHeM 

MexaHHqecKHX H cpH3HqecKHX CBOHCTB CKOMKaHHOfO rpacpeHa, a TaK)l(e c 

pa3pa60TKOH MeTO,[(HKH yrrpaBJieHH5I MexaHHqecKHMH CBOHCTBaMH TpexMepHbIX 

rpacpeHOB pa3JIIfqHoro COCTaBa rrocpe,n:CTBOM ,z:i:ecpopMa1(HH. 

CTeneub )1,0CTosepuocTH noJiy-.1euuL1x pelyJILTaToB 

MeTo,z:i: MOJieKyrr5IpHoiI ,n:HHaMHKH, HCIIOJib30BaHHbitt B pa6oTe, 5IBJI5IeTC5I 

H3BeCTHbIM H xopOIIIO arrpo6HpOBaHHbIM MeTO,[(OM HCCJie,[(OBaHH5I qnf3HqecKHX, 

KHHeTH"lleCKHX II MexaHHqecKHX CBOHCTB MaTepHaJIOB, qTo 110,[(TBep)l(.[(aeT 

,z:i:ocToBepttocTb rrpoBe,n:eHHbIX Hccrre,z:i:oBaHHtt. B pa6oTe rrpHMeH5IIOTC5I xopoIIIo 
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aITpo6npoBaHHhie Ha pa:mnqHhIX yn1epo,n:HhIX n yrnepo,n:-Bo,n:opo,n:HhIX 

CTPYKTypax IToTeHUllaJihI Me)l(aTOMHoro B3anMo,n:eiicTBIDI. KpoMe Toro, 

ITpOBe,n:eHO cpaBHeHlle pe3yJioTaTOB, ITOJiyqeHHhIX pa3Hh1Mll ITOTeHI.J;llaJiaMll, ll . 
ITpoaHaJill3llpOBaHa o6JiaCTh ITpllMeHllMOCTll Toro llJlll llHOro ITOTeHUllaJia B 

3aBHCHMOCTll OT pernaeMoii 3a,n:aqn. Bee ITapaMeTphI ITpe,n:cTaBJieHHhIX Mo,n:eneii 

TI.IJ;aTeJihHO ITpOBepeHhI, Haii,n:eHhI OITTllMaJibHbie ycJIOBll51 MO,[(eJillpOBaHll51. 

IlonyqeHHhie pe3yJioTaT~I cpaBHllBaIOTC51, r,n:e 3TO B03MO)l(H0 Ha cerO,[(H51IIIHllH 

,n:eHh, c If3BeCTHblMll 3KCITepnMeHTaJihHhIMll ,n:aHHhIMll. 

3ua'IHMOCTh pe3yJihTaTOB, noJiy'leHHhlX B ,ll,HCCepTaQHH ,ll,JIH uayKH H 

npaKTHKH 

HayquaH 3Ha'IHMOCTh 

MHoroqncJieHHhIX HOBblX ,n:aHHhIX ITO IfCCJie,[(OBaHllIO 6oJihIIIOro MHOroo6pa3ll51 

yrnepo,n:HhIX CTPYKTyp, KaK ,[(BYMepHhIX, TaK ll TpexMepHhIX, ll B HaKOITJieHllll 

,n:aHHhIX ITO llX cpll3llqecKllM ll MexaHnqecKllM CBOHCTBaM. 

II pa KT H 'I e c Ka H 3 Ha 'IHM 0 c Th pe3yJih TaTOB COCTOllT B pa3pa60TKe 

TeopeTnqecKOH 6a3hl ,[(!151 yrrpaBJieHll51 CBOHCTBaMll rpacpeHa, ,[(BYMepHhIX If 

TpexMepHbIX MaTepllaJIOB Ha ero OCHOBe ITocpe,n:cTBOM rrpllJIO)l(eHll51 yrrpyroii llJlll 

Heyrrpyroii ,n:ecpopMaI.J;llll. ,ll,JI51 rpacpeHa ITOKa3aHO, KaK ITPOllCXO,[(llT ll3MeHeHlle 

ero cpn3nqecKnx CBOHCTB n peanll3YJOTC51 CTPYKTYPHhie KOHcpnpMaunn ITO,[( 

B03,[(eHCTBlleM Bcex B03MO)l(HhIX KOMITOHeHTOB ITJIOCKOH ,n:ecpopMaI.J;llll, a TaK)l(e 

ITOKa3aHa o6nacTh, r,n:e rpacpeH MO)l(eT 6oITh ,n:ecpopMIIpoBaH yITpyro. KpoMe Toro, 

llCCJie,[(OBaHhl pa3JillqHhie cpaKTOphI, BJIIDIIOI.IJ;lle Ha 'ITpoqHOCTb rpacpeHa, TaKlle KaK 

TeMITepaTypa n ,n:ecpeKThI CTOYHa-Tpoy3pa-Y3nca, n ITOKa3aHo, qTo o6a 3Tll 

cpaKTopa ocna6JI51IOT ITpoqHoCTh rpacpeHa. 

Ba)l(HOe ITpaKTnqecKoe 3HaqeHne nMeeT TaK)l(e pa3pa6oTKa MeTO,[(IIKII pacqeTa 

TeITJIOITpOBO,[(HOCTll, KOTopa51 MO)l(eT ITpllMeH51ThC51 ,[(Jl51 pacqeTa K03cpcpIIUlleHTOB 

TeITJIOITpOBO,[(HOCTll n TeITJIOITepe,n:aqn B o,n:HocrrottHhIX n ,n:BycrrottHhIX CTPYKTypax 
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Ha ocHoBe rpacpeHa H BToporo MaTepmura c reKcaroHaJibHOtt peweTKOtt. 

IlpHMeHeHHe 3TOH MeTO)J:HKH II03BOJIHJIO HCCJie)J:OBaTb 

reTepOCTPYKTYPbl If IIOKa3aTb rrepcrreKTHBY • rrpHMeHeHH.SI reTepOCTPYKTYPbl 

CHJIHUeH-rpacpeH B pOJIH TeIIJIOBOrO BbIIIp.SIMHTem1. 

IlocKOJibKY B HaCTO.SIII(ee BpeM.SI aKTHBHO pa3BHBaeTC.SI HarrpaBJieHHe 

HCIIOJib30BaHH.SI rpacpe~a B BO.l:i:OPO.l:J:HOH 3HepreTHKe, Ba:>I<HOH rrpaKTHlleCKOH 

3a.n;al!ett .SIBJI.SieTC.SI H3YlJeHHe pa3JIHl!HbIX BH)J:OB HaBo.z:i:opo)l(eHHOro rpacpeHa 

(rpacpaHa), HX CBOHCTB, BJIHSIHH.SI XHMHlleCKOro MO,ll;Hcpm.i;HpOBaHH.SI (B .z:i:aHHOM 

CJIYlfae HaBo.z:i:opa)l(HBaHH.SI) Ha CBOHCTBa rpacpeHa. B pa6oTe HCCJie)J:OBaHbl 

cTpyKTYPhI rpacpeHa c pa3JIHllHbIMH BH.l:J:OM H cTerreHhIO HaBo.z:i:opa)l(HBaHH.SI, 

paCCllHTaHbl HX K03cpcpHUHeHTbl HaBo.z:i:opa)l(HBaHH.SI. KpoMe Toro, HCCJie)J:OBaHbl 

meJieBble )J:HCKpeTHbie 6pH3epbI If IIOKa3aHo, l!TO ,ll;HCKpeTHbie 6pH3epbI MoryT 

YlJaCTBOBaTb B pa3BO)J:Opa)l(HBaHHH rpacpeHa, a TaK)l(e B TpaHCIIOpTHpOBKe 

3HeprHH B KpHCTaJIJie. 

~YiccepTaUH.SI COCTOYIT If~ 6 rJiaB, HaIIYICaHa xopOIIIHM HaYlJHbIM .Sl3blKOM If 

JierKo llHTaeTc.SI. Ka)l()J:a.SI rJiaBa rrpe.z:i:BapS1eTc.SI KpaTKHM o63opoM 

cymecTByIOII(HX pe3yJibTaTOB If IIOCTaHOBKOH HepeweHHbIX K .z:i:aHHOMY 

MOMeHTY 3a.z:i:all, KOTOpbie JierJIH B OCHOBY .z:i:aHHOro HCCJie)J:OBaHH.SI. 

C1mcoK BechMa aKTYaJibHOtt JIHTepaTypb1 no TeMe .z:i:HccepTaUHOHHOtt pa6oThI 

IIOJIHO OXBaTbIBaeT 3aTpOHYTbie o6JiaCTYI YICCJie,ll;OBaHYI.SI. 

Bo sse;:i:eHHH aBTop pa6oThI ocBemaeT TaKYie acrreKThI .n;HccepTaUHH KaK ee . 

aKTYaJibHOCTb, UeJib, KOHKpeTHbie 3a)J:allYI HCCJie)J:OBaHHSI, BbI)J:eJI.SieT ee HaYlJHyIO 

HOBYI3HY If rrpaKTHlleCKyIO ueHHOCTb. 

B nepsou n1ase .z:i:YiccepTaUYIYI rrpYIBe.z:i:eHa HHcpopMaUYI.SI o MeTo.z:i:ax 

MOJieKyJI.SipHO-)J:HHaMHlleCKOrO (M~) MO)J:eJIYipOBaHH.SI, o60CHOBaH BbI6op 
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IIOTeHIJJiCUIOB Me:JKaTOMHOfO B3aHMO,n:eliCTBH51, rrpHMeH51eMblX B 

MeTo,n:e M,ll; JJ:JI51 H3y-Y:eHH51 yrnepo,n:HbIX CTpy1<Typ, a TaK:JKe OIIHCaHbl MO,n:eJIH, 

HCIIOJib3YeMbie B ,n:aHHOH pa6oTe. 06o3Ha-Y:eHbl OCHOBHbie rrpo6JieMbl 

Mo,n:en11posaHH5I MeTo,n:oM M,ll; 11 rrpe,n:cTaBJieHo cpasHeHHe ,n:aHHoro MeTo,n:a c 

.n:pyrttMH. Orr11caHa pa3pa6oTaHHa51 asTopoM Mo,n:eJib pac-Y:eTa Terrnorrposo,n:HocTH 

pa3JIH-Y:HbIX KBa3HJJ:ByMepHbIX CTPYKTYP Ha ocHoBe rpacpeHa. 

Bo BTOpoii r JiaBe . ,n:11ccepTau1rn rrpHBe,n:eHbl OCHOBHbie CBe,n:eHH51 0 

KBa3HJJ:BYMepHbIX HaHOMaTepttanax Ha OCHOBe rpacpeHa (HaBo,n:opo:JKeHHblll 

rpacpeH, KBa3HJJ:BYMepHbie reTepocTpyKTYPbl KpeMHHH-rpacpeH H rpacpeH

JJ:MCYJibcpH,n: Mon116,n:eHa). ,ll;aHbI rrpe,n:cTaBJieHH51 06 11x csolicTsax, cTpyKType, 

MeTo,n:ax IIOJiy-qeHH51 H HCCJie,n:oBaHH51. 

B TpeTbeii r JI a Be ,n:11ccepTau1111 orr11caHbI csolicTBa 11 CTPYKTYPHbie oco6eHHOCTH 

TpexMepHbIX MaTepHaJIOB Ha OCHOBe rpacpeHa. IlOKa3aHbl BbI6paHHbie B ,n:aHHOH 

pa6oTe TpexMepHbie CTPYKTYPbI ( aJIMa3orro,n:o6Hbie 11 cnottcTbie cTpyKTYPbI, 

cpynnepHTbl H KJiy6KH yrnepOJJ:HbIX HaHOTpy6oK, CKOMKaHHblll rpacpeH), 

paCCMOTpeHbl rrepcrreKTHBbl HX CHHTe3a H IIpHMeHeHmL 

B qeTsepToii r Jiase . .n:11ccepTau1111 H3JiaraIOTC51 pe3yJibTaTbI ttccne.n:osaHtt51 

rpacpeHa H KBa3HJJ:ByMepHbIX MaTepttaJIOB Ha ero OCHOBe. PacCMOTpeHbl 

HeCKOJibKO BHJJ:OB HaBo,n:opo:JKeHHOro rpacpeHa H HCCJie,n:oBaHa 

Terrnorrposo,n:HoCTb 3THX cttcTeM. Pacc-Y:ttTaHa Terrnorrposo,n:HoCTb 

KBa3HJJ:BYMepHbIX CTPYKTYP rpacpeH-KpeMHHH 11 rpacpeH-,n:11cynbcptt,n: MOJI116,n:eHa. 

IlOKa3aHa B03MO:JKHOCTb B036~,n:eHH51 JJ:MCKpeTHbIX 6ptt3epoB H HX KJiaCTepoB B 

rpacpeHe 11 rpacpaHe. Hccne,n:osaHo pa3Bo,n:opa:JKJ.rnaH11e rpacpeHa rrocpe,n:cTBOM 

B036y:JK,n:eHH51 JJ:MCKpeTHblX 6ptt3epoB. IloKa3aHa B03MO:JKHOCTb yrrpasneHH51 

csolicTBaMH KBa3HJJ:ByMepHbIX cTpyKTYP rrocpe,n:cTBOM yrrpyroli .n:ecpopMaUHH. 

B IIHTOH rJiase ,n:ttccepTaUHH paccMoTpeHbI csolicTBa TpexMepHbIX 

HaHOCTPYKTYP Ha OCHOBe rpacpeHa, TaKHX KaK aJIMa30IIO,n:06Hble cpa3bl, 

cpynnepHTbl, CHCTeMbl yrnepOJJ:HblX HaHOTpy6oK H CKOMKaHHbIH rpacpeH. 
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IloKa.3aHa B03MO)l(HOCTb yrrpaBrremu1 CBOHCTBaMH TaKHX CTPYKTYP 

rrocpe,n:CTBOM rrrraCTifqecKOH .n:ecpopMaU:HH. 

B wecTOH rJiaBe ,n:HccepTaU:HH OIIHCaHbl OCHOBH.bie rrepcrreKTHBbl 

HCIIOJib30BaHml KBa.3II,n:ByMepHblX If TpexMepHbIX MaTepHaJIOB Ha OCHOBe 

rpacpeHa. OrrHcaHbI B03MO)l(HOCTH yrrpaBrreHH51 cBoif cTBaMH rpacpeHa H ero 

cTpyKTYPHbIMH KOHcpopMaU:H51MH rrocpe,n:cTBOM .n:ecpopMaU:HH. ,[(attbI 

peKOMeH.n:aU:HH ITO rrorr~eHHIO 3a,n:aHHbIX 3HaqeHHM CKOpocTeH 3BYKa If 

rrapaMeTpOB cKrra,n:oK B rpacpette rrpH 3a,n:aHHbIX .n:ecpopMaU:H51X. 

IIpe,n:cTaBJieHbl orrpe,n:eJI51IOIUHe COOTHOIIIeHmi:, KOTOpbie II03BOJI51IOT 

o,n:H03HaqHo 3a,n:aBaTb cBolicTBa TpexMepHbIX cTpyKTYP rrpH pa.3rrHqHbIX 

cxeMax Harpy)l(eHH51 H TeMrrepaTypax. 

Ou:eHIIBa51 ,n:HccepTaU:HOHHyIO pa6oTy B u:erroM, crre.n:yeT OTMeTIITb, qTo 

OHa 51BJI51eTC51 BeCbMa o6'beMHblM HCCJie,n:oBaHHeM, co.n:ep)l(aIUHM Bff)KHbie 

HOBbie pe3yJibTaTbl, If BbIIIOJIHeHHOM B COBpeMeHHOM HaycrnoM CTHJie c 

HCIIOJib30BaHHeM .IJ:OCTif)l(eHHM COBpeMeHHOM KOMIIbIOTepHOM 

cpH3HKH. QqeHb u:eHHbIM.B rrpe,n:cTaBJieHHOH ,n:HccepTaU:HOHHOH 

pa6oTe 51BJI51eTC51 ee qeTKO Bbipa)l(eHHa51 TeH,n:eHU:H51 He orpaHifqifBaTbC51 

qifCTO TeopeTHqecKHMH acrreKTaMH rronyqeHHbIX pe3yJibTaTOB, a 

cpopMyJIHpOBaTb Ha HX OCHOBe KOHKpeTHbie rrpHKJia,n:Hbie rrepcrreKTHBbl HX 

rrpaKTifqecKoro HCIIOJib30BaHH51. 

Ilo pa6oTe MO)l(HO c.n:erraTb cne.n:yIOIUHe 1aMeqauuu H nmKeJiauuu. 

1. He orrHcaH H He orrpe.n:erreH yrroM51HYTbIH y)l(e Ha cTp. I 0 .n:ecpeKT 5-7-5-7. 
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2. He orrpe.n:erreHwe K03cpcpwuweHTa Terrrrorrepe.n:a1m G B 

ypaBHeHHH (1.20), H He o6n51CHeHO ero OTJIHqwe OT K03cpcpHl(HeHTa 

TerrrrorrpOBO,z:J:HOCTH "A, orrpe.n:erreHHOro ypaBH~HH51MH ( 1.18) H ( 1.19). 

3. y TBep)l(,z:J:eHtte Ha CTpaHHl(aX 31 H 5 5' qTo «H3rtt6Ha51 )l(eCTKOCTb 

He,n:ecpopMttposaHHoro rpacpeHa pasHa Hymo» Tpe6yeT pa3n51CHeHtt51, 

ITOCKOJibKY HMeHHO 3Ta )l(eCTKOCTb rrpHBO,z:J:HT K KOHeqHo:H: rpyrrrroso:H: 

cKopocTH ZA Mo,n:, rroKa3aHHhIX Ha pwcyttKe 1.5. 

4. B CB513H c rrpwse,n:eHHOH Ha pwc. 1.6 cxeMoli pacqeTa Terrrrorrposo,n:HocTH c 

HarpeBOM B l(eHTpe ITOJIOCbI rpacpeHa, )l(eJiaTeJibHO 6hIJIO 6hI TaK)l(e o6cy,n:HTb 

B03MO)l(HOCTb HarpeBa TOJibKO o,n:Horo Kpa51 ITOJIOCbI. 3TO IT03BOJI51eT, 

MO,n:errwpy51 TO )Ke qwcTO aTOMOB, H3Mep51Tb TerrrrorrpOBO,z:J:HOCTb ITOJIOCbI c 

3cpcpeKTHBHO y,z:i:soeHHOH ,z:J:JIHHOH. 

5. B pa6oTe HeT cchIJIOK Ha He,n:aBHtte wccrre.n:osaHH51, orry6rrwKoBaHHbie B Nature 

Communications 7, 11281 (2016), rroKa3aBnrne yserrwqeHtte rrosepxHOCTHo:H: 

TerrrrorrpOBO,z:J:HOCTH rpacpeHa, CB513aHHoro c ITO,z:J:JIO)l(KOH H3 OKCH,n:a rpacpeHa 

qepe3 MOJieKyrr51pHbIH KOHTaKT. 

0TMeqeHHbie He,n:ocTaTKH He BJIH,51IOT Ha IlOJIO)l(HTeJibHYIO Ol(eHKY 

.n:wccepTal(HOHHOH pa6oTbI B ~erroM. ,[(wccepTal(H51 EattMoso:H: IO.A. BhIITOJIHeHa 

Ha BbICOKOM HayqHOM ypoBHe H rrpe,n:cTaBJI51eT co6o:H: 3aKoHqeHHYffi HayqHYffi 

pa6oTy. Pe3yJihTaTbI .n:11ccepTa1(110HHOH pa6oTbI .n:ocTaToqHo rrorrHo oTpa)l(eHbI B 

50 rry6rr11Kal(H5IX 'B pocc11:H:cKHX H Me)l(,n:yHapo,n:HbIX I13,z:J:aHH5IX BbICOKoro ypoBH51. 

CosoKyrrHoCTh rrorryqeHHhIX pe3yrrhTaTOB rrpe,n:cTaBJI51IOT 6orrhIIIOH HayqHhIH 11 

rrpaKT11qecKtt:H: HHTepec. TaKHM o6pa30M, .n:wccepTal(HOHHa51 pa6oTa 

COOTBeTCTByeT Tpe6osaHH51M rryHKTa 9 IloJIO)l(eHH51 «0 rrop51,n:Ke rrpwcy)l(,n:eHI151 
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yqeHbIX CTerreHeli», YTBep)KLJ:eHHoro rrocTaHOBJiemieM IIpaBHTeJibCTBa 

PoccHHCKOH <l>e.n:epaU:HH OT 24 ceHT516p51 2013 r. N2 842, rrpeLJ:'b51BJ15IeMbIM K 

.n:HccepTaU:H51M Ha coHcKaHHe yqeHoli cTerreHH LJ:OKTopa HaYK, a ee aBTop, EaHMOBa . 
I0JIH51 Ali.n:apoBHa, 3acny:11rnBaeT rrpHCpKLJ:eHH51 yqeHoli CTerreHH LJ:OKTopa 

cpH3llKO-MaTeMaTW:leCKllX HayK no crreu:HaJibHOCTll 01.04.07 

KOHLJ:eHCllpOBaHHOro COCT051Hll51. 

OcpHU:HaJibHbIH orrrroHeHT: 

,l.(OKTOp cpll3llKO-MaTeMaTW:leCKllX HayK, 

Be.n:yiu:Hli HayqHhIH COTPYLJ:HHK 

OT.n:ena rroJIHMepoB H KOMIT03HU:HOHHbIX MaTepHanoB 

<l>e.n:epanbHoro rocy.n:apcTBeHHoro 610.n:)l(eTHoro yqpe)l(.n:eHH51 HaYKH 

HHcTHTyTa XHMw:1ecKoli cpH3HKH HM. H.H. CeMeHoBa 

PoccHlicKoli aKa.n:eMHH HaYK 

KoceBwI IOpHli ApHOJibLJ:OBWI 

KoceBwI IO. A. 

19 OKT516p51 2016 r. 

<l>H3HKa 

N:.pec: HX<l> PAH, 119991 MocKBa, yn. KocbirHHa 4. Ten.: (495) 939-7139, cpaKc: 
( 495) 13 7-8284, e-mail: yukosevich@gmail.com. 

IIo.n:rrHcb KoceBwrn IOpm1 ApHOJibLJ:OBWia y.n:ocToBep51IO. 

CTpeKoBa J1.H. 
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