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aKa.n:eMHII HayK Ha .IJ:HccepTaU:HIO EPOHCKOrO BacHJIH51 CepreeBH-qa «Orrpe.n:e

JieHIIe IIpHMeCeH yrnepo.n:a H BO.IJ:Opo.n:a B CHJIHKaTaX MeTO.IJ:OM MaCC

CIIeKTpOMeTpHH BTOpii-qHbiX HOHOB (MCBI1) C HCIIOJib30BaHHeM -qHcJieHHOrO MO

.n:enHpOBaHH51», rrpe.IJ:CTaBJI51eMOH IIO CIIel(HaJibHOCTH 02.00.02- «AHaJIHTH-qecKa51 

XHMH51» Ha COHCKaHHe y-qeHOH CTerreHH KaH.IJ:H.IJ:aTa cpH3.-MaT. HayK 
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1. AKryaJibHOCTb u36pauuoii: TeMbi. 

,Z:(HccepTaU:H51 B.C. EpoHcKoro ITOCB51Ill,eHa pa3pa6oTKe ciToco6oB oiTpe.n:erreHH51 

ITpHMeceii yrrrepo.n:a H Bo,n:opo,n:a B cHrrHKaTax MeTo,n:oM Macc-ciTeKTPOMeTpHH 

BTOpfll-IHbiX HOHOB (MCBI1). ,Z:(aHHbiH MeTO,[( o6rra,n:aeT HH3KHMH ITpe,n:erraMH o6-

Hapy)KeHH51 ,n:rr51 6orrbiiiHHCTBa 3rreMeHTOB, BKmo~a51 yrrrepo.n: H Bo,n:opo,n:. MHKpo H 

HaHO 06'beMbi MaTepHaJIOB MoryT aHaJIH3HpOBaTbC51 C BbiCOKOH ~YBCTBHTerrbHO

CTbiO ,n:ocTHraiOIII,eii ypoBH51 ppb. JlaTeparrbHOe pa3peiiieHHe MCBM ,n:ocTHraeT 

1 00 HM, rrry6HHa HOHHOrO ITpoqmrrHpOBaHH51 MO)KeT ,[(OCTHraTb ,n:eC51TKOM MKM, 

pa3peiiieHHe ITO rny6HHe - 10 HM Cylll,eCTBeHHOH ITpo6rreMoii ITPH KOrrH~ecTBeH

HOM MCBI1-aHarrH3e 51Brr51eTc51 MaTpH~HbiH 3<i_}<i_}eKT: OCHOBHOH aHarrHTH~ecKHH 

ITapaMeTp - HHTeHCHBHOCTb BTOpH~HOrO HOHHOrO TOKa !A, 3aBHCHT He TOrrbKO OT 

CO,n:ep)KaHH51 OITpe,n:err51eMOrO 3rreMeHTa, HO H OT aTOMHOrO OKpy)KeHH51 B TBep,n:OM 

Terre. MaTP~Hbie 3cp<i_}eKTbi cylll,eCTBeHHO HCKa)KaiOT ITorr~eHHhie ITpocpHrrH pac

ITpe,n:erreHH51 3JieMeHTOB B reTeporeHHbiX ITO COCTaBy o6pa3u;ax H TeM CaMbiM ycrrO)K

H5IIOT ITpou;e.n:ypy KOrr~eCTBeHHOro aHaJIH3a. 

B ocHOBHOM KorrH~ecTBeHHbiH aHarrH3 MeTo,n:oM MCBM ITpHMeH51rrH K Hccrre

,n:oBaHH51M ITpOcpHrr51 JierHpOBaHH51 ITorryiTpOBO,[(HHKOBbiX MaTepHarrOB C HCITOrrb30-

BaHHeM HOHHO-HMITrraHTHpoBaHHbiX o6pa3U:OB cpaBHeHH51. KorrH~eCTBeHHbiH aHa

rrH3 B crry~ae o6pa3U:OB CO CrrO)J(HbiM COCTaBOM ITO.[(pa3yMeBaeT HCITOrrb30BaHHe 

a,n:eKBaTHbiX o6pa3U:OB cpaBHeHH51. ITpH Hccrre,n:oBaHHH ITpHpo,n:HbiX MaTepHarroB 

C03,[(aHHe TaKHX o6pa3U:OB 51Brr51eTC51 KpaHHe 3aTpy,n:HHTerrbHOH H ,n:oporOCT051Ill,eH 

ITpou:e.n:ypoii. B 6orrhiiiHHCTBe crry~aeB HX co3,n:aHHe ITpocTo HeB03MO)KHO. 

B HaCT051Ill,ee BpeM51 ypoBeHb pa3BHTH51 TeOpHH B3aHMO,[(eHCTBH51 HOHOB MaJibiX 

3HeprHH (.n:o 20 K3B), B TOM ~Herre HCITOrrh3yeMbiX B MCBM, c TBep,n:biM TerroM He 

IT03BOrr51eT ycTaHOBHTb CB513b aHaJIHTH~eCKOrO CHrHarra C co,n:ep)KaHHeM OITpe,n:e

rr51eMOrO 3JieMeHTa Ha KorrH~ecTBeHHOM ypoBHe. E,n:HHCTBeHHbiH ITepciTeKTHBHbiH 

ITYTb Ha cerO.[(H51IIIHHH ,n:eHb COCTOHT B pa3pa60TKe ITorry3MITHpH~eCKHX ypaBHe

HHH CB513H ,n:JI51 oiTpe,n:erreHHbiX o6pa3U:OB. PeiiieHHIO 3TOH aKTYaJihHOH 3a,n:a~H ITO

CB51Ill,eHa OCHOBHa51 ~aCTb ,[(HCCepTaL(HH. 
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ABTop Ha rrpwMepe p51,n;a CHJIHKaTH:OIX o6pa3U:OB, HMeiOIIJ;HX BmKHoe 3HaqeHHe 

,IJ;JI51 reoxHMHH, pa3pa6aT:omaeT crroco6 orrpe,n;eneHH51 rrpHMeceif yrnepo,n;a H Bo,n;o

po,n;a MeTo,n;oM MCBH, wcrron:o3y51 CB513:0 aHaJIHTHqecKoro cwrHana c xapaKTepw

CTHKaMH MaTpwu; rro XHMHqecKoMy cocTaBy H CTPYKTYPHDIMH rrapaMeTpaMH. Yqw

T:OIBa51 CKa3aHHoe, pa6oTa B.C. EpoHcKoro 51BJI51eTC51 aKryaJihnoii:. 

2. CTeneuh o6ocuosauuocTu uayqnhiX noJio~euuii:, BhiBOAOB u peKoMeu

.r.auuii: 

OcHOBH:Oie B:OIBO,IJ;:OI, rrpe,n;cTaBJieHH:Oie aBTopoM, 51BJI51IOTC51 o6ocuosaunhiMH. 

B pa6oTe HCIIOJI:03YIOTC51 TaKHe MeTO,ll;:OI HayqHoro HCCJie,IJ;OBaHH51 KaK qwcJieHHOe 

MO,IJ;eJIHpOBaHHe, MeTO,ll; CTaTHCTHqecKOfO aHaJIH3a H ,n;p. ,lJ;HccepTaHT OIIHpaeTC51 

Ha pe3yJioTaTDI aHaJIH3a OTKpoiT:OIX OTeqeCTBeHHDIX H 3apy6e)I(H:OIX CTaTeH H rry6-

JIHKa:U:HH HayqH:OIX u;eHTpOB H BDICIIIHX yqe6H:OIX 3aBe,n;eHHH (Carnegie Institute of 

Washington, Columbia University, MrY HM. JioMoHocoBa, HI15IY MI1<I>I1 w ,n;p.). 

B o63ope JIHTepaTyp:oi aBTop rro,n;po6Ho paccMaTpHBaeT ocHOBH:Oie MexaHH3M:OI 

pacrr:omeHIDI H rrocne,n;YIQIIJ;eif HOHH3aU:HH B rrpou;ecce MCBH aHaJIH3a, a TaK)I(e 

TeopeTwqecKIIe OCHOB:OI KonwqecTBeHHoro MCBH aHaJIH3a. .IJ:wccepTaHTOM rrpo

Be,n;eH o6IIIHpHoiH aHaJIH3 TeopeTHqecKHX MO,IJ;eJieH ,IJ;JI51 pacqeTa K03cpqmu;HeHTOB 

paCII:OIJieHIDI pa3JIHqH:OIX 3JieMeHTOB C IIOBepXHOCTH TBep,n;oiX TeJI IIO,ll; B03,IJ;eHCT

BHeM IIOTOKa HOHOB. CrrHCOK HCIIOJI:030BaHHOH JIHTepaTypoi CO,n;ep)I(HT 143 Ha

HMeHOBaHH51. 

3. OueuKa uosu3Hhi u .r.ocTosepuocTu 

Pa6oTa co,n;ep)I(HT 3JieMeHT:OI HayqHoif HOBH3H:OI, B qacTHOCTH, aBTop B:oi,n;eJI51-

eT pa3pa6oTKY crroco6a orrpe,n;eneHH51 rrpwMecw yrnepo,n;a B CHJIHKaTH:oix cTeK

nax, aHaJIH3HpyeMDIX MeTo,n;oM MCBH, c wcrron:o3oBaHHeM HOBoro rro,n;xo,n;a ,IJ;JI51 

KOJIHqeCTBeHHOH OIJ;eHKH K03cpcpHU:HeHTa HOHH3aiJ;HH yrnepo,n;a. Crroco6 OCHOBaH 

Ha TeopeTwqecKoM pacqeTe K03cpcpwu;weHTa pacrr:omeHH51 yrnepo,n;a c rroBepxHo

CTH CHJIHKaTH:OIX cTeKoJI. BrrepB:oie o6Hapy)l(eHa H ycTaHOBJieHa 3aBHCHMOCT:o 

K03cpcpwu;weHTa HOHH3aiJ;HH yrnepo,n;a oT rrapaMeTpa NBO/T ( OTHOIIIeHHe qwcna 

HeMOCTHKOB:OIX aTOMOB KHCJIOpo,n;a K qwcny TeTpa3,n;pwqecKH KOOp,ll;HHHpOBaH-
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H:OIX HOHOB KpeMHH}I H aJUOMHHH}I), COOTBeTCTB)'IOIIJ;ero CTpyKType H COCTaBy 

p}I.n;a ITpoaHaJIH3HpoBaHH:OIX CHJIHKaTH:OIX CTeKoJI. ABTOp ITpe.n;naraeT .n;aHHYIO 3a

BHCHMOCT:o HCITOJib30BaT:O B KaqeCTBe rpa.n;yHpOBOqHOH xapaKTepHCTHKH ITpH60-

poB Cameca IMS 4f, 6f, 7f, 1280 ITpH oiTpe.n;eneHHH yrnepo.n;a B o6pa3u;ax CHJIH-

KaTH:OIX CTeKOJI. 

,lJ,HCCepTaHTOM pa3pa6oTaH HOB:OIH ITpor paM MH:OIH M O)l;YJI:O B cpe.n;e ITpo rpaM 

MHpOBaHH}I MatLab H VisualStudio, IT03BOJI}IIOIIJ:HH Hccne.n;oBaT:o ITpocTpaHcT

BeHHoe 3D paciTpe.n;eneHHe 3JieMeHTOB, oiTpe.n;eJI}JeM:oix MeTo.n;oM MCBl1. C ITO

MOIIJ::OIO MeTo.n;a MCBl1 H pa3pa6oTaHHoro Mo.n;yJI}J y cTaHOBJieHo ITpocTpaHcT

BeHHOe paciTpe.n;eJieHHe 
1H, 12

C H Mg Ha ITpHMepe o6pa3:o;a CHJIHKaTHOfO CTeKJia 

MeTeOpHTa qeJI}J6HHCK. 

IIonyqeHH:Oie pe3yn:oTaTDI }JBJI}JIOTC}I HOB:OIMH, .n;ocToBepHocT:o ITO)l;TBep)K.n;eHa 

.pe3yJI:oTaTaMH 3KCITepHMeHTOB, KOTOp:Oie ITpHBe.n;eH:OI B TeKCTe )l;HCCepTaiJ;HH H 

cpaBHeHHeM pe3yJI:OTaTOB C )l;aHHbiMH JIHTepaTyp:oi. 

OcHOBH:Oie pe3yJI:oTaT:oi .n;HccepTa:o;HOHHoro Hccne.n;oBaHH}I oiTy6nHKOBaH:oi B 6 

HayqH:OIX pa6oTaX, 5 H3 HHX OITy6JIHKOBaH:OI B pe:o;eH3HpyeM:OIX HayqH:OIX H3)l;aHH

}IX, peKoMeH.n;oBaHH:OIX BAK. Pe3yJI:oTaT:oi Hccne.n;oBaHH}I Heo.n;HoKpaTHO o6cy)K.n;a

JIHC:O Ha pa3JIHqHbiX Me)K)l;yHapO,ll;HbiX H 06I.U;epOCCHHCKHX HayqHO-ITpaKTHqecKHX 

KOHcpepeHIJ;H}IX ( aBTOp yqacTBOBaJI B 7 KOH<}JepeHIJ;H}IX), qTO ITo.n;qepKHBaeT cep:o

e3H:OIH ITO)l;XO)l; aBTOpa K ITpOBe)l;eHHOMY HCCJie)l;OBaHHIO H BOCTpe6oBaHHOCTb ITO-

nyqeHH:OIX pe3yJI:OTaTOB. 

4. Co.a:epmauue pa6oTbi 

,lJ,HCCepTaQH}I COCTOHT H3 BBe.n;eHH}I, 063opa JIHTepaTypoi (ITepBa}I fJiaBa), 2 - 0H 

rnaB:oi, ITOCB}IIIJ;eHHOH pa3BHTHIO MeTo.n;a MCBl1 )l;JI}I oiTpe.n;eneHH}I ITpHMecell: yr

nepo.n;a H BO,LI;Opo.n;a H H3yqeHH}I HX paciTpe,n;eJieHHH B CHJIHKaTH:OIX CTeKJiaX, 

~ ~ T-r+ H + 0 + 
TpeT:OeH rJiaB:OI C OITHCaHHeM 3KCITepHMeHTOB ITO B3aHMO)l;eHCTBHIO .L1 , e , 2 C 

CHJIHKaTaMH, )l;BYX rJiaB, ITOCB}IIIJ;eHH:OIX qHCJieHHOMy MO,ll;eJIHpOBaHHIO B3aHMO

.n;eHCTBH}I ITOTOKa HOHOB (W, Cs +, 0 2 +) C CHJIHKaTaMH, 3aKJIIOqeHH}I H CITHCKa JIH

TepaTyp:oi (143 HaHMeHOBaHH}I). 
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Bo sse.r:.eHHH o6ocHoBaHa aKTYa.JibHOCTb Hccne,n:oBamui, onpe,n:eneHbi u;enb H oc

HOBHbie 3a,n:aqH ,n:HccepTaiJ;HH. CcpopMynHpoBaHbi HayqHaH HOBH3Ha, npaKTHqe

cKaH 3HaqHMOCTb nonyqeHHbiX pe3yni>TaTOB H HayqHbie IIOflO)l{eHHH, BbiHOCHMbie 

Ha 3ai.I.J;HTy. 

B nepBo:H: rnaBe «B3aHMo.r:.eiicTsue HOHH3Hpyroi.Qero H3JiyqeHHH (Cs +, 0 2 +) c 

cunuKaTaMH B MeTo.r:.e MCBH u qucneHHoe Mo.r:.enuposaHue B3auMo.r:.eiicT

BHH HOHH3Hpyroi.Qero H3JiyqeHHH (H+, Cs +, 0 2 +) c cunuKaTaMH cHcTeMaTH3H

poBaHa flHTepaTypa, IIOCBHI.I.J;eHHaH paCCMOTpeHHIO OCHOBHbiX npou;eCCOB paCITbi

neHHH H HOHH3aiJ;HH, ne)Kai.I.J;HX B ocHoBe MeTo,n:a MCBH H B3aHMo,n:e:H:cTBHH noTo

KOB HOHOB C TBep,z:J:biMH TenaMH, a TaK)l{e OCHOBbi KOnHqeCTBeHHOrO aHa.JIH3a C IIO

MOI.I.J;biO ,n:aHHoro MeTo,n:a. Ha ocHoBaHHH npoBe,n:eHHoro o63opa c,n:enaH BbiBo,n:, 

qTo Ha ,n:aHHbiM MOMeHT MCBH HBmieTCH npHopHTeTHbiM MeTo,n:oM noKa.JII>Horo 

-aHa.JIH3a ,n:nH perneHHH 3a,n:aq B3aHMO,z:J:eMCTBHH IIOTOKa HOHOB C CHflHKaTaMH. O,n:

HaKO cyi.I.J;eCTByeT ,z:J:a.JlbHeifruaH He06XO,z:J:HMOCTb ero pa3BHTHH B o6naCTH KOnHqe

CTBeHHOrO aHa.JIH3a reTeporeHHbiX o6pa3IJ;OB. 

TaK )l{e B :JTo:H: rnaBe paccMOTpeHhi nporpaMMbi, ocHoBaHHbie Ha MeTo,n:e MoHTe

Kapno, B npHMeHeHHH K perneHHIO 3a,n:aq B3aHMO,z:J:eMCTBHH IIOTOKa HOHOB C TBep

,ll;biMH TenaMH. C,n:enaH BbiBo,n: o TOM, qTo B HaCTOHI.I.J;ee BpeMH ,n:nH 3THX u;ene:H: npH 

H3yqeHHH aMopcpHbiX o6pa3IJ;OB HaH6onee BepHO HCIIOflb30BaHHe rrporpaMMbi 

SRIM. I1oKa3aHo, qTo ee npHMeHeHHe ,n:nH KpHcTannHqecKHX MHrneHe:H: ,n:on)l{HO 

COIIpOBO)l{,z:J:aTbCH ,z:J:OIIOflHHTenbHbiMH BblqHcneHHHMH C HCIIOflb30BaHHeM KOM

nneKCa SUSPRE. I1o,n:po6Ho H ,n:eTa.JibHO paccMoTpeHbi Mo,n:enH ,n:nH pacqeTa Ko-

3cpcpHu;HeHTOB paCITbineHHH TBep,z:J:biX Ten HOHaMH ,ll;flH TaKHX nap HOH-MHilieHb KaK 

«yrnepo,n:-cHnHKaThi» H «Bo,n:opo,n:IKHcnopo,n:-ne,n:». C,n:enaH BbiBO,n: o Heo6xo,n:HMO

CTH ,z:J:a.JibHeMIDero HCCne,z:J:OBaHHH ,z:J:aHHbiX MO,n:eneif Ha ycToifqHBOCTb K BapHaiJ;HHM 

BXO,z:J:HI.I.J;HX B HHX napaMeTpOB. 

BTopaH rnaBa «Pa3BHTHe MeTo.r:.a MCBH .r:.nH onpe.r:.eneHHH yrJiepo.r:.a u so.r:.o

po.r:.a H H3yqeHHH HX pacnpe.r:.eJieHHH B CHJIHKaTaX» IIOCBHI.I.J;eHa pa3pa6oTKe 

cnoco6a onpe,n:eneHHH npHMecH yrnepo,n:a B cHnHKaTHbiX cTeKnax, ocHoBaHHoro 
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Ha 3KCIIepHMeHTaJibHOH OIJ;eHKe OTHOIIIeHM51 K03<P<PMU:MeHTa MOHH3aiJ;HM yrrrepo):(a 

K ero BTOpl:lliHOMY MOHHOMY TOKy. B 3TOH rrraBe TaK)l(e npHBO):(MTC51 OIIMCaHMe 

C03):(aHHOrO aBTOpOM nporpaMMHOrO MO):(yJI51 ):(JI51 MaTeMaTMqecKOH o6pa60TKM pe-

3YJibTaTOB MCBM aHaJIM3a Ha npHMepe onpe):(erreHH51 yrrrepo):(a M BO):(opo):(a. 

ABTopoM BnepBbie ycTaHOBJieHa JIMHeiiHa51 3aBMCMMOCTh Ko3<P<}:m:o;MeHTa HOHM3a

U:MM npHMecM yrnepo):(a OT cne:o;MarrhHOro rrapaMeTpa NBO/T, xapaKTepH3yiO:r.u;ero 

cocTaB M cTpyKTYPY CMJIMKaTHhiX cTeKorr: OTHOIIIeHM51 qMcna HeMOCTMKOBhiX aTo-

MOB KHCJIOpO):(a K ql:ICJIY TeTpa3):(pHqeCKM KOOp):(HHHpOBaHHhiX MOHOB KpeMHM51 M 

aJIIOMMHM51. IJorryqeHHhie 3MIIHpHqecKMe COOTHOIIIeHM51 B ):(aJihHeHIIIeM HCIIOJih30-

BaHhi ):(JI51 KOJIMqeCTBeHHOrO onpe):(eJieHM51 yrrrepO):(a B CMJIMKaTHhiX CTeKJiaX. 

ITpHMeHeHHe HOBoro nporpaMMHoro MO):(YJI51 II03BOJIMJIO nonyqMTh Ba)l(Hhie pe-

3YJihTaThi, KacaiO:r.u;Mec51 npocTpaHCTBeHHoro pacnpe):(eneHM51 BO):(opo):(a M yrrrepo-

. ):(a ITO ITJIO:r.IJ;a):(M o6pa3IJ;a, B qacTHOCTM Bhi51BMTh o6rraCTM npocrpaHCTBeHHOrO COB

na):(eHM51 Mccrre):(yeMhiX 3JieMeHTOB. ITorryqeHHhie pe3yJihTaThi rro):(TBep)l():(aiOTC51 

cpaBHeHMeM C pe3yJihTaTaMM ):(pyrMX MeTO):(OB. 

B TpeTeii rrraBe «Pe3yJihTaThl 3KcnepuMeHTOB no pacnpe,n:eJieHHIO 3JieMeHTOB 

npu B3auMo,n:eiicTBHH H\ He+, O/ c CHJIHKaTaMH c ucnoJih30BaHHeM MCBII» 

orrMcaH 3KcnepHMeHT no Mccrre):(oBaHHIO nepepacnpe):(erreHM51 )l(eJie3a C4
Fe ), 

npe):(BapHTeJihHO MMnnaHTHpoBaHHoro B aMopqmhiH Si02 M KpHCTaJIJIMqecKMH 

KpeMHHH ITOCJie MX o6rryqeHM51 ycKopeHHhiMH rrpOTOHaMM (E = 20 K3B M ):(030H 

5.0xl0 16 
W/cM

2
) M MOHaMH reJIM51 (E = 40 K3B H ):(030H l.Oxl0 16 

He+/cM
2
). ITorry

qeHHhie pe3yJihTaThi BrrepBhie noKa3aJIM B03MO)l(HOCTM MeTo):(a MCBM npH M3Y

qeHMM pacnpe):(eneHM51 M30TOIIOB C4
Fe) B CMJIMKaTax no):( B03):(eiicTBMeM pa):(Ma:o;M-

OHHhiX H TepMHqecKMX npo:o;ecCOB. 

B "lleTBepToii M IT51Toii rrraBax npHBe):(eHhi peiiieHM51 KOHKpeTHhiX 3a):(a"l! ( aMopq:m-

3aiJ;M51 KpHCTaJIJIM"l!eCKMX CTPYKTYP CMJIMKaTOB rrpH MMnrraHTa:o;MM MOHOB )l(eJie3a, 

paCIThiJieHMe Be:r.IJ;eCTBa C ITOBepXHOCTM TBep):(hiX TeJI, B TOM qMCJie Jlh):(a). B 3TOM 

crryqae rrorryqeHhi Ba)l(Hhie ):(aHHhie (npe):(JIO)l(eHa MO):(errh aMopq:m3aiJ;MM KpHCTaJI

JIH"l!eCKHX CMJIMKaTOB ITO):( B03):(eHCTBMeM npOTOHOB B 3aBHCMMOCTM OT 3HeprHM M 
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BpeMeHH o6ny"l!eHH51, pacc"l!HTaHbi K03cp<f>HU:HeHTbi pacrromeHH51 H30TOIIOB 
1
H, D H 

16
0, 

18
0 H IIOCTpOeHa MO.lJ:eJib rrepepacrrpe.n:eJieHH51 H30TOIIOB 

1
H, D IIO.ll: B03.ll:eHCT

BHeM IIpOTOHOB ), KOTOpbie C TO"l!KH 3peHH51 3a51BJieHHOH CIIeU:HaJibHOCTH COHCKa

TeJI51 MO)I(HO HHTeprrpeTHpOBaTb, KaK IIpHJIO)I(eHH51 pa3pa6oTaHHbiX CIIOC060B H 

MeTO.lJ:HK aHaJIH3a K COOTBeTCTBYIOW:HM 06oeKTaM. 

Co.n:ep)l(aHHe .n:HccepTaU:HH H3JIO)I(eHo B norH"l!eCKH rrocne.n:oBaTeJibHOH cpopMe. 

CTHJib H3JIO)I(eHH51 B u:enoM "l!eTKHH H IIOH51THbiH. ,[(HccepTaU:H51 ocpopMJieHa B co

OTBeTCTBHH c Tpe6oBaHH51MH BAK. ITony"l!eHHI>Ie pe3yJioTaTbi 51BJI51IOTC51 HOBhiMH, 

)J.OCTOBepHOCTh DO)J.TBep~eHa pe3yJioTaTaMH 3KCIIepHMeHTOB H TeopeTH"l!eCKH

MH paC"lleTaMH, KOTOpbie IIpHBe.n:eHbi B TeKCTe .lJ:HCCepTaU:HH, a TaK)I(e rrpopa60TKOH 

aBTOpOM OTe"lleCTBeHHOH H 3apy6e)I(HOH JIHTepaTypoi IIO HaH60Jiee Ba)I(HbiM ac

rreKTaM TeMbi HCCJie.lJ:OBaHH51 B 06oeMe 143 HaHMeHOBaHH51. 

ABTOpe<f>epaT H rry6JIHKaU:HH COHCKaTeJI51 B IIOJIHOH CTerreHH OTpa)l(aiOT ee HaH60-

Jiee cyru;eCTBeHHbie IIOJIO)I(eHH51, BbiBO.lJ:bi H peKOMeH.n:aU:IUL 

,[(HccepTaU:H51 He TOJibKO BHOCHT orrpe.n:eJieHHbiH BKJia.ll: B pa3BHTHe aHaJIHTH"l!eCKOH 

XHMHH, HO H o6na.n:aeT B BbiCOKOH CTeiieHH rrpaKTH"l!eCKOH 3Ha"l!HMOCTbiO. 0CHOB

Hbie rroJIO)I(eHH51 H BbiBO.lJ:bi .n:HccepTaU:HH EpoHcKoro BacHJIH51 CepreeBH"l!a MoryT 

6oiTb HCIIOJib30BaHbi, KaK OTMe"l!eHO aBTOpOM, .ll:Jl51 rpa.n:yHpOBKH pa3JIH"l!HbiX MaCC

CIIeKTpOMeTpOB. lfciiOJib30BaHHe TaKOH rpa.n:yHpOBKH II03BOJI51eT IIpOBO.lJ:HTb aHa

JIH3 3JieMeHTOB-IIpHMeCeH B CHJIHKaTHbiX CTeKJiaX 6e3 HCIIOJib30BaHH51 CTaH.n:apT

HbiX o6pa3U:OB. Pa3pa6oTaHHbiH MO.ll:YJib MO)I(eT 6oiTb HCIIOJib30BaH .ll:Jl51 H3y"lleHH51 

pacrrpe.n:eneHH51 aHaJIH3HpyeMbiX 3JieMeHTOB H HX H30TOIIOB MeTO.lJ:OM MCBH B 

o6pa3u:ax pa3JIH"l!Horo cocTaBa, a TaK)I(e .lJ:JI51 JII06oiX Macc-crreKTpoMeTpoB. 

5. ,lJ;OCTOHHCTBa H He)J.OCTaTKH )J.HCCepTaQHH 

He.n:ocTaTKaMH pa6oTI>I, Ha Haw B3rJI51.ll:, 51BJI51IOTC51: 

1. B pa6oTe oTcyTcTByeT rrornaroBoe orrHcaHHe anropHTMa, KOJIH"lleCTBeHHoro orr

pe.n:eneHH51 KOHU:eHTpaU:HH yrnepo.n:a B o6pa3U:e 6e3 HCIIOJib30BaHH51 CTaH.n:apTHbiX 

o6pa3U:OB. Ero CTOHJIO 6oi Bbi.lJ:eJIHTb B OT.lJ:eJibHbiH pa3.lJ:eJI. 
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2. 0TeyTeTByeT 06n.SieHeHRe TOrO, qTo Ha6mo.n;aeMbiH rraparmeJibHbiH e.n;BRr 3aBR

eRMOeTeH K03cpqmu;ReHTa ROHR3aiJ;RR oT rrapaMe'Tpa NBO/T Ha pRe. 7 ( e'Tp. 50) 

OIIpe.n;eJI.SieTe.SI pa3JIRqHJ>IMR 3HaqeHM.SIMR rrepsRqHoro ROHHOrO TOKa Ha pa3JIRq

HbiX rrpR6opax. 

3. B TeKeTe .n;ReeepTau;RR erre.n;osarro 61>1 o6n.SieHRTh 6orree qeTKo, qTo .n;rr.SI o6pa1u;a 

MeTeOpRTa qeJI.SI6RHeK Ha pRe. 7 ( eTp. 50) RMeeTe.SI JIRIIIb O)J;Ha TOqKa, e ReiiOJib-

30BaHReM KOTOpOH BJ>JqReJI.SIJie.SI rraparrJieJibHbiH e.n;BRr JIRHeHHOH 3aBReRMOeTR, a 

K03cpcpRIJ;ReHT rrporropu;ROHaJihHOeTR 6epeTe.SI R3 3aBReRMOeTeH, IIOeTpOeHHbiX ITO 

JIRTepaTypHniM )J;aHHbiM. 

4. 0TeyTeTByeT 06n.SieHeHRe TOrO, qTo 03HaqaeT cppa3a «eOBMeeTHOe ReiiOJib30Ba

HRe rrporpaMM SRIM R SUSPRE». 

5. 0TeyTeTByeT IIO)J;p06HOe OIIReaHHe TOrO, KaK 3KerrepRMeHTaJibHO orrpe.n;eJI.SIJie.SI 

rrpoeKTRBHhiH rrpo6er. 

6. 0TeyTeTByeT OIIReaHRe MO)J;eJIR aMopqm3aiJ;RH e cpR3RqeeKRX II03RIJ;RH. Herro

H.SITHO, KaK rrpoRexo.n;RT rrepexo.n; K B03paeTy. He rrpoaHaJIR3RposaHo, KaK eooT

BeTeTsyeT 3HeprR.SI B 3KerrepRMeHTe R B KOeMRqeeKOM rrpoeTpaHeTBe. 

7. Ha pRe. 14 (eTp. 63) oTeyTeTsyeT OTMeqeHHa.SI B rro.n;rrReR K 3TOMY pReyHKY o6-

JiaeTb aHaJIR3a. 

8. Ha pRe. 9 (eTp. 56), 146, 14s (eTp. 63), .n;eMoHeTpRpyiO~Rx .n;syMepHoe pae

rrpe.n;erreHRe 
1
H R 

12
C s o6pa1u;e MeTeopRTa qerr.SI6RHeK Ha rrrro~a.n;R pa3MepoM 

250x250 MKM, OTeyTeTByeT IIO)J;IIReb K IIIKaJie RHTeHeRBHOeTeH. 

9. Ha pRe. 22 (eTp. 84) He qRTaiOTe.SI Ha.n;rrReR. 

10. <l>opMyJihi (23) eo.n;ep:>I<aT OIIIR6KR. 

HecMoTpH ua OTMeqeunhie ue)J.ocTaTKH, .n;ReeepTau;RoHHoe Reerre.n;osa

HRe BpoHeKoro BaeRJIR.SI CepreesRqa Ha TeMy «Orrpe.n;erreHRe rrpHMeeeM: yrrre

po.n;a R BO)J;Opo.n;a B eRJIRKaTaX MeTO)J;OM Maee-erreKTpOMeTpRR BTOpRqHJ>IX RO

HOB (MCBI1) e ReiiOJib30BaHReM qReJieHHOro MO)J;eJIRpOBaHR.SI» .SIBJI.SieTe.SI Hayq

HO-KBaJIRcpRKaiJ;ROHHOH pa60TOH, B KOTOpOH eo.n;ep)KRTe.SI peiiieHRe TaKOH Hayq

HOH 3a.n;aqR, KaK pa3pa6oTKa erroeo6a KOJIRqeeTBeHHoro aHaJIR3a 3JieMeHTOB-
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rrpwMece:H: B CHJIHKaTax CJIO)I{Horo cocTaBa MeTO.IJ:OM MCBH, HMeiO:r.u;e:H: Ba)I{HOe 

3HalJeHHe .[(JI.SI aHaJIHTHlJeCKOH XHMHH, lJTO COOTBeTCTByeT Tpe6oBaHH.SIM II. 9 

«I1oJio)l{eHH.SI o rrop.s~.n:Ke rrpwcy)l{.n:eHH.SI ytieHhiX cTerreHeii», yTBep)l{.n:eHHoro ITo

cTaHOBJieHHeM ITpaBHTeJihCTBa P<I> oT 24.09.2013 r. NQ 842, rrpe.IJ:b.SIBJI.SieMhiM K 

.[(HCCepTa[(H.SIM Ha COHCKaHHe JtieHOH CTeiieHH KaH.[(H,[(aTa HayK, a ee aBTOp 3a

CJIY)I{HBaeT IIpHCY)I{.[(eHH.SI ytieHOH CTerreHH KaH.[(H.[(aTa <lJH3HKO-MaTeMaTHlJeCKHX 

HayK ITO CIIe[(HaJihHOCTH 02.00.02- "AHaJIHTHlJeCKa.SI XHMH.SI». 

0T3hiB o6cy)l{.n:eH w o,n:o6peH Ha 3ace,n:aHHH HaytiHoro ceMHHapa I1H311X<I> 

PAH HM. B.JI.TaJibpo3e 20 OKT.SI6p.s~2016 r., rrpoTOKOJI NQ 1 

0T3biB COCTaBHJIH 

3aBe.n:ym I.U;HH Jia6opaTopwe:H: Mace-
CIIeKTpOMeTpHH B 3HepreTHKe H 3KOJIOrHHH 
(<!>006), <I>I1H311X<I> PAH HM. 
B.JI.TaJibpo3e 
KaH.[(H.[(aT QJH3.-MaT. HayK. 
E-Mail:kozlovsk@bineap.ac.ru 
Pa6.TeJI.: 8(916)6801645 

3aBe.n:ymr.u:w:H: Jia6opaTopwe:H: HOHHo:H: .IJ:HHa
MHKH H aHaJIH3a MaCC-CIIeKTpaJibHbiX .[(aH
HhiX(<!>003), <I>I1H311X<I> PAH HM. 
B ·.n. T aJibpo3e 
.[(OKTOp <lJH3.-MaT. HayK. 
E-Mail:raznikov@hotmail.ru 
Pa6.TeJI.: 8(916)6801645 
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