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Ha a.BTOpecpepaT ,ll;HCCepTalUUi 

Ewaw6a ,l(MumpUR AJ1 e1<cee6u'-la <<IJ.po2paMMa KpuMw-1.CIJl u 1-1.a6op 1<0Mno3um0Mempo6: 
u1-1.cmpyMe1-1.mbl Oflf{, MOOeJ1upo6a1-1.UR pa61-1.06ecuf{, cUJ1u1<am1-1.blU pacnJ1a6 - MU1-1.epClllbl» , 

npe,n;cTaBJieHHOli Ha COHCKaHHe yq:eHOli CTeneHH KaH.n;H,n;aTa reorroro-MHHeparrorHqecKHX HayK 

no cne[(HaJibHOCTH 1.6.4 - M i rneparrorIDI, KpHcTarrrrorpacpmi. reoxHMHH, reoxHMHqecKHe 

MeTO,lJ;I,I noHCKOB norre3HI,IX HCKOnaeMbIX 

.[(HccepTa[(HH .[(.A.EbJqKOBa nOCBHl.[(eHa C03,ll;aHHIO KOMnbIOTepHOli nporpaMMI,I ,ll;JIH 

Mo,n;eJIHpOBaHHH paBHOBeCHli CHJIHKaTHblli pacnrra.B - MHHeparrnI. ITpo6rreMa pacqern 

paBHOBeCHli CHJI_HKaTHblli pacnrraB - MHHeparrbI HBJIHeTCH 0,ll;HOH: H3 [(eHTparrbHI,IX npH 

HCCrre,n;oBaHHH M_arMaTHqecKHX npo[(eCCOB. OHa HBJIHeTCH HenpeMeHHI,IM :nanoM 

MO,n;errHpOBaHIDI npo[(eCCOB paBHOBeCHOli H cppaK[(HOHHOli KpHCTaJIJIH3a[(HH, cpopMHpOBaHHH 

HHTPY3HBHI,IX KOMnrreKCOB. 3Ta npo6rreMa OTHOCHTCH K THny "aeqHo3eJieHbIX
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3a.zi;aq, n0JIH0Ta 

H ToqHOCTI, perneHHH KOTOpbIX 6y.n;eT yaerrHqHBaTbCH no Mepe HaKonrreHIDI 

3KCnepHMeHTaJII,HI,IX ,n;aHHI,IX H COBeprneHCTBOBaHHH arrropHTMOB BhNHCJieHHli. 

CynieCTByIOl.[(He B HaCTOHl.[(ee BpeMH KOMnbIOTepHbie nporpaMMI,I B TOH HJIH HHOH: CTeneHH 

peIIIaIOT 3TY 3a.zi;aqy, .n:erra» aK[(eHT Ha Tex HJIH HHI,IX acneKTax. B 3T0M nrraHe C03,ll;aHHe 

nporpaMMI,I KpHMHHarr, HCnOJII,3yIOl.[(eH: ,ll;JIH pacqe-ra cyMMI,I MHHeparrbHI,IX MHHaJIOB HBJIHeTCH 

HeCOMHeHHO aKTYaJibHOli. IJ;err1,10 ,ll;HCCepTa[(HOHH0H: pa60TI,I HBHJIOCI, C03,n;aHHe TaKOli 

nporpaMMbI, KOTOpa» 61,1 He HaKanrrHaarra 61,1 ornH60K npH pacqernx nocrre.n:oaaTerr1,H1,IX 

paBHOBeCHH H 61,ma CB06o,n;Ha OT Heo6x o,n;HMOCTH nepeKarrH6pOBKH KOMn03HTOMepoB ,ll;JIH 

CHCTeM pa3JIHqHI,IX C0CTaBOB. 

CorrraCHO aBTOpecpepaTy' .n;Hccepnu:i;HH COCT0HT H3 BBe,n;eHIDI, nHTH rrraB H 3aKJIIOqeHHH. O61,eM 

,n;HccepTa[(HH - 125 CTpaHH[(, BKJIIOqaeT 76 pHCYffKOB H 14 rn6rrm:i;, cnHCOK [(HTHpyeM0H 

JIHTepaTyp1,1 BKJIIOqaeT 169 HaHMeHOBaHHli. 

ITepBaH rrraaa npe,n;CTaBJIHeT co6ott BBe.n;eHHe a npo6rreMy MO.n;errHpOBaHHH .n;HcpcpepeH[(Ha[(HH 

MarM. B 3TOH: rrr.aae KpaTKO onHcaHa HCTOpHH perneHHH npo6rreM MO.n;errHpOBaHHH, 

paccMOTPeHbI HMeIOl.[(HeCH nporpaMMHbie K0MnrreKCbI, o6cy)K,n;eHbI HX ,ll;OCTOHHCTBa H 

He,n;OCTaTKH. CcpopMyrrHpOBaHa OCHOBHaH 3a.zi;aqa, CTOHl.[(aH nepe.n: .n;aHHbIM Hccrre.n;oBaHHeM . 

.[(HccepTaHT cnpaae.n;rrHBO cqHTaeT, qTo nepaooqepe.n;Hott 3a.zi;aqett HBJIHeTcsr "pa3pa6oTKa 

TepM0,l:(HHaMHqecKoro 6rroKa, BKJIIOqaIOl.[(ero arrropHTM nOHCKa reTepocpa3HOro pa.BHOBeCHH a 

CHJIHKaTHOli MarMe H Ha6opa COOTBeTCTByIOl.[(HX K0Mn03HT0Mep0B 
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BTopa» rrraaa nOCBHl.[(eHa BI,IBO,n;y TepMo6apoMeTpOB-KOMn03HTOMeTpOB ,ll;JIH CHJIHKaTHhlX <pa3 . 

.[(HccepTaHT OTMeqaeT, qTo 0CHOBOH: TepMO,ll;HHaMHqecKoro 6rroKa rr1060H: Mo.n;errH, 

onHChIBaIOl.[(eH: ,ll;HHaMHKY cpopMHpoBaHHH HHTPY3HBOB, HBJIHeTC51 C03,n;aHHe Ha6opa 

TepMo6apoMeTpOB-KOMn03HTOMeTpOB ,ll;JIH TBep.n:nIX <pa3, Hax0,n;Hl[(HXCH B paBHOBeCHH C 

pacnrraB0M • .[(rrsr yq:eTa C0CTaBa CHCTeMbI aBT0p0M 6bIJIO BbI6paHO ypa.BHeHHe, Bbipa)KaIOl.[(ee 

rrorapH<pM KOHCTaHTbI pa.BH0BeCHH qepe3 TeMnepaTypy, .n;aarreHHe, cpyrHTHBHOCTb KHCJI0po.n;a, 

MOJihHhie ,ll;OJIH K0MnOHeHT0B pacnrra.Ba, npe.n;cTaBJIHeMoro B BH.n;e O,ll;HOKaTHOHHbIX OKCH,ll;0B, 

psr.n;a .n:pyrnx napaMeTP0B H no.n;roHoqHbIX K03<p<pH[(HeHTOB (Ypa.BHeHHe (1) B aarnpecpepaTe). 

Oco6eHHOCTI,IO 3Toro ypaBHeHHH HBJIHeTCH TO, qTo ~o OHO npHBO,ll;HT K CHCTeMe ypaBHeHHH:, B 

K0TOpOH rrorapH<pMbI MOJII,HbIX .n:orrett MHHaJI0B, JIHHeH:HI,IM o6pa30M 3aBHC5IT OT no,n;roHOqttI,IX 

napaMeTp0B. 3TO n03BOJIHeT HCn0Jib30BaTb xoporno pa3pa60TaHHbie arrropHTMI,I JIHHeH:HOrO 

perpeCCHOHHOro aHaJIH3a ,ll;JIH HX pacqeTa no 3KCnepHMeHTaJII,HI,IM .n;aHHI,IM. O,n;HaKO 

,n;HccepTaHT cnpaae,n;JIHBO OTMeqaeT, qTO npH OnTHMH3al:(HH 3Toro ypa.BHeHHH npeyaerrHqeHHO 



6oJibllIOH Bee ITp1rn6peTaJOT HH3Klie eo,nep)l(aHHSI MHHaJIOB, ITOeKOJibKY HX rrorapmpMbI HMeIOT 

HaH60JibllIHe ITO a6eoJIIOTHOH BeJIH"l!HHe 3Ha"l!eHHSI. C ,npyroii eTOpOHbI ITpaKTHKa H3MepeHHH 

ITOKa3bIBaeT, "l!TO HH3KHe KOHI~eHTpau::u:u o6bl"l!HO H3Mep.sIIOTe.sI e HaH60JibllIHMH 

aHaJIHTH"l!eeKHMH OlliH6KaMH, "l!TO MO)l(eT ITpHBO,D:HTb K :ueKa)l(eHHIO pe3yJibTaTa ITPH 

HeITOJib30BaHHH JIHHeiiHoro MeTO,na HaHMeHbllIHX KBa,npaTOB (MHK). ABTOpbI HaXO,n:SIT BbIXO,n 

H3 3TOH e:uTyau::u:u 3a e"l!eT HeITOJlb30BaHHSI ITOKa3aTeJibHOH cpopMbI ypaBHeHHSI. B 3TOM erry-qae 

e:ueTeMa ypaBHeH:uii 3aITHebrnaeTe.sI ,D:llil MOJibHbIX ,norreii MHHaJIOB, a He ,D:lliI HX rrorap:ucpMOB, 

ITPH 3TOM :ue-qe3aeT 3aBbII1IeHHblli eTaT:UeTH"l!eeKHH Bee HH3KHX KOHU:eHTpau::uii. "PaeITrraTOH" 3a 

3TO SIBJI.sieTe.sI ITOTep.sI JIHHeHHOeTH H Heo6xo,n:HMOeTb HeITOJib30BaHHSI HeJIHHeHHOro MHK, "l!TO 

3a-qaeTyio eBSI3aHO KaK e 66JibllIHMH arrropHTMH"l!eeKHMH Tpy,n:HOeTSIMH, TaK H e 66JibllIHMH 

3aTpaTaMH MallIHHHOro BpeMeHH. BITpO"l!eM, ,n:HeeepTaHT HX yeITellIHO, ITpeo,norreBaeT H 

y6e,n:uTeJibHO ITOKa3bIBaeT, "l!TO OITTHMH3all;HSI ITOKa3a.TeJibHOH eHeTeMbI ypaBHeHHH IT03BOIDieT 

H36e)l(aTb Tpy,n:HOeTeH, ITpHeym;HX JIHHeHHOH eHeTeMe ,D:lliI .norapHq>MOB MOJibHbIX ,norreil 

MHHaJIOB. KoHe"l!HO, e MaTeMaTH"l!eeKOH H q>H3H"l!eeKOH TO"l!KH 3peHHSI ITOKa3aTeJibHa.sI H 

JIHHeHHa.sI eHeTeMa 3KBHBaJieHTHbI. Ho e TO"l!Kli 3peHHSI TeXHHKH eTaTHeTH"lleeKHX Bbl"l!HeJieHHH 

o,n:Ha H3 3KBHBaJieHTHbIX cpopM MO)l(eT OKa3aTbe.sI 6orree ITpe,n:IToqT:uTeJibHOH. TaKa.sI e:uTyau;HSI He 

SIBIDieTe.sI HeKJIIO"l!HTeJibHOH. l13JIO)l(eHHblli MaTep:uarr y6e,n:uTeJibHO ,D:OKa3bIBaeT ITepBoe 

3am:umaeMoe ITOJIO)l(eH:ue: "C:ueTeMbI ITOKa3aTeJibHbIX ypaBHeHHH (KOMIT03HTOMeTpbI), 

pa3pa6oTaHHbie ,nlliI OJIHBHHa, ITJiarHOKJia3a, aBrHTa, opTOITHpOKeeHa, ITH)l(OHHTa, BKyrre e 

Ha6opoM MHHaJIOB ,D:llil Ka)l(,n:Oro MHHeparra IT03BOIDIIOT paee"l!HTbIBaTb eo,nep)l(aHHSI He TOJibKO 

rJiaBHbIX, HO H BTOpOeTeITeHHbIX KOMITOHeHTOB B paBHOBee:u:u e paeITJiaBaMH OT oeHOBHbIX .no 

KHeJibIX eOeTaBOB. 
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BMeeTe e TeM Heo6xo,n:HMO ITO,D:"l!epKHYTb, "l!TO H3BeeTHbIM ITpHeMOM, KOTOpbIH IT03BOIDieT 

H36e)l(aTb eHTyau;HH e ITpeyBeJIH"l!eHHbIM eTaTHeTH"l!eeKHM BeeoM BeJIH"l!HH, xapaKTep:u3yeMbIX 

60JibllIOH aHaJIHTHqeeKOH OllIH6KOH SIBIDieTe.sI OITTHMH3all;HSI MeTO,D:OM MHK He eaMHX BeJIH"l!HH, 

a OTHOllieHHH 3THX 3Ha"l!eHHH K BeJIH"l!HHe Olllli6KH HX H3MepeHHH. 3TOT ITO,nxo.n IT03BOIDieT 

H36e)l(aTb Tpy,n:HoeTeH, YKa3aHHbIX ,n:HeeepTaHTOM, ITPH eoxpaHeHHH JIHHeHHOro xapaKTepa 

ypaBHeHHH. K eO)l(aJieHHIO, ,n:ueeepTaHT He paeeMaTpHBaeT H He aHaJIH3HpyeT 3TOT ITO,nxo,n. 

BTOpbIM (a MO)l(eT 6bITb :u ITepBOO"l!epe,n:HbIM) Heo6xo,n:HMbIM yerrOBHeM, o6eeITe"l!HBaJOID;eM 

yeITex OITTHMH3au;:u:u, SIBIDieTe.sI ITpaBHJibHbIH Bb16op Ha6opa 3KeITep:uMeHTaJibHbIX ,naHHbIX, 

KOTOpbie ITO eyTH ITpe,neTaBJISIIOT Ha6op BXO,n:HbIX ITapaMeTpOB ,D:llil OITTHMH3all;HH. ,l(HeeepTaHT 

y,neIDieT 3TOMY BOITpoey 60JibllIOe BHHMaHHe H ITpOBO,D:HT :ueerre,n:OBaHHe BbieOKOM ypoBHe. P:ue. 

2.2. H 2.3 B aBTOpecpepaTe xopomo HJIJIIOeTpHpyioT TO"l!HOeTb OITHeaHHSI 3KeITep:uMeHTaJibHbIX 

,naHHbIX H ITOKa3hIBaJOT, "l!TO oeTaTKH ITO,D:"l!HHSIIOTe.sI 3aKOHY HOpMaJibHOro paeITpe,nerreHHSI e 

He60JibllIHMH 3Ha"l!eHHSIMH eTaH,napTHOH Olllli6KH. Ou;eHKH ,noBepHTeJibHbIX HHTepBaJI0B He 

oeTaBJISIIOT eOMHeHHH B BbieOKOH TO"l!HOeTH 0ITHeaHHSI BXO,D:HbIX ,naHHbIX ITpOrpaMMOH 

Kp:uM:uHarr. 3TH pe3yJibTaTbI o6oeHOBbIBaJOT BTOpoe 3am;:umaeMoe ITOJIO)l(eH:ue: 

" Pa3pa60TaHHa.sI ,D:JISI cpopMHpOBaHHSI BbI60pKH 3KeITep:uMeHTaJibHbIX ,naHHbIX HOBa.sI MeTO,D:HKa 

,naeT B03MO)l(HOeTb rrpoBep.sITb Maee-6arraHeOBbIMH pae"l!eTaMH aHaJIHTH"l!eeKHe ,naHHbie H 

eo0TBeTeTBHe aHaJIH30B 3a.sIBJieHHbIM MHHeparrbHbIM BH,naM, a TaK)l(e ou;eHHBaTb eTeITeHb 

paBHOBeeH0eTH 3Kerrep:uMeHTOB. 3rn MeTO,D:HKa y)l(e ITpHMeHeHa Ha ITpaKTHKe H ITOKa3aJia eB0IO 

3cpcpeKTHBHOeTb
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B TpeTbeii rrraBe paeeMOTpeH arrropHTM pemeHirn 3a,na-q:u paBH0Bee:u.sI paeITJiaB-TBep,nbie q>a3bl 

,D:llil MHOr0K0MIIOHeHTHOH e:ueTeMbI e MHHeparraM:u, K0TOpbie SIBJISIIOTe.sI TBep,nbIMH paeTB0paMH. 

B pearrH3yeMOM rrporpaMMOH KpHMHHaJI rro,nxo,ne ,D:llil HaXO)l(,D:eHHSI paBHOBeeHSI paeITJiaB­

MHHeparrbI Heo6xo,n:uMO "l!HerreHHO pellIHTb e:ueTeMy HeJIHHeHHbIX arrre6pa:u-qeeKHX ypaBHeHHH 

rrpH yerrOBHH eoxpaHeHHSI BaJIOBoro eoernBa rrp:u 3a,D:aHHbIX TeMrrepaType H ,naBJieHHH. Ilp:u 



HCIIOJib30BaHlUI MeTo,na MHK 3TO CBO,UHTCH K 3a,uaqe OTbICKaHHH ycJIOBHOfO MHHHMYMa 

u;eneBoii <l>YHKII~H. B KaqecTBe u;eneBoii <pyHKIIHH B rrporpaMMe KpnMHHaJI rrpHHHTa 061,JqHag 

,UJIH MHK 
11
CYMMa KBa,upaTOB pa3HOCTeii MOJibHbIX ,uoneii MHHaJIOB Me)KLl:y 3a,uaHHbIM COCTaBOM 

MHHepana H COCTaBOM MHHepana, paBHOBeCHbIM C 3a,uaHHbIM pacrrJiaBOM
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• (ypaBHeHHe (5) B 

aBTOpe<pepaTe ). Cne,uyeT cpa3y rro,uqepKHYTb, qTO HCIIOJib30BaHHe TaKOro copTa u;eJieBbIX 

<pyHKIIHH, rrpHBI,JqHOe ,UJIH MHK H " 3aIIlHTOe" B BapHaHTe JIHHeHHbIX ypaBHeHHH BO MHOrHe 

CTaH,napTHbie rraKeTbl o6pa60TKH ,uaHHbIX (HarrpHMep, Excel), HeCKOJibKO 3aHH)KaeT BKJia,u 

MHHaJIOB C HH3KHMH 3HaqeHHHMH MOJibHblX ,UOJieii B OTJIHqlfe OT JIOrapH<pMHqecKOH <popMbl, 

3aHH)KaIOmeii CTaTHCTHqecKHH Bee MHHaJIOB C BblCOKHMH 3HaqeHHHMH MOJibHbIX .uoneii. 

B03MO)KHblM peu;errTOM, Il03BOJIHIOmHM H36e)KaTb 3aHH)KeHHH BKJia,ua MHHaJIOB. 

xapaKTepH3yIOmHXCH BblCOKHMH HJIH HH3KHMH MOJibHbIMH ,UOJIHMH, HBJIHeTCH HCIIOJib30BaHHe B 

u;eJieBOH !pYHKU:HH He pa3HOCTH COOTBeTCTByIOmHx MOJibHbIX ,uoneii ,UJIH MHHaJIOB, a HX 

OTHOIIleHHH K BeJIHqHHe OIIlH6KH H3MepeHHH. 

,n:0:ccepTaHT rrpe,UJIO)KfIJI OpHrHHaJibHblli anropHTM pemeHHH CHCTeMbl HeJIHHeHHbIX ypaBHeHHH, 

Ha KOTOpbIX OCHOBbIBaeTCH MO,UeJib. 3TOT HTepaTHBHblli anropHTM, KaK IIOKa3aHO aBTOpOM, 

II03BOJIHeT ycrremHO HaXO,UHTb MHHHMYM u;eneBOH <pYHKU:HH ,Ua)Ke B Tex CJiyqaHX, Kor,ua 

IIOBepXHOCTb u;eJieBOH <pyHKU:HH HMeeT 
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0Bpa)KHblli
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xapaKTep B OKpeCTHOCTH TO~H 

MHHHMYMa, (Ha0:6onee HerrpmITHblli ,UJIH q0:cJieHHOro OTblCKaHH:H MHHHMYMa cnyqaii). 

Oco6eHHOCTbIO npe,unaraeMoro anropHTMa HBJIHeTCH TO, qTo OH II03BOJIHeT H36e)KaTb 

HaKOIIJieHH:H OIIlH60K B xo,n;e IIOCJie,n;oBaTeJibHblX pacqeTOB COCTOHHHH CHCTeMbl rrpH 

rrpH6JIH)KeHHH K MHHHMYMY· TeM CaMbIM paccqnTaHHOe paBHOBeCHOe COCTOHHHe CHCTeMbl He 

3aBHCHT OT rrpe,n;meCTBYIOmHx ee COCTOHHHH. 3To, no cyTH, HBJIHeTCH Heo6xo,nHMbIM ycJIOBHeM, 

KOTOpOMY ,UOJI)KeH Y.UOBJieTBOpHTb rro,uo6Hblli anropHTM, IIOCKOJibKY paBHOBeCHOe COCTOHHHe He 

3aBHCHT OT crroco6a ero ,ZJ;OCTH)KeHHH. 3TOT anropHTM ner B OCHOBY rrporpaMMbl KpHMHHaJI. 

B qeTBepTOH H IIHTOH rnaBax rrporpaMMa KpHMHHaJI TeCTHpyeTCH Ha 3KCIIepHMeHTaJibHbIX 

cepHHX H rrpHpO,UHbIX 061,eKTaX. 3KcrrepHMeHTaJibHbie cepHH rrpe,nCTaBJIHJIH co6oii 

KpHCTaJIJIH3aI.J;HIO pacrrJiaBa e,uirnoro HCXO,UHOro COCTaBa rrpH IIOHH)KeHHH TeMrrepaTyp1,1. EnIJIH 

HCCJie,UOBaHbl 6 cepHii KaK TOJieHTOBbIX, TaK H H3BeCTKOBo-menoqHI,IX 6a3aJibTOB. Pe3yJibTaTbl, 

IIOKa3aHHbie Ha pnc. 4.1 - 4.5, CBH,UeTeJibCTByIOT O xopomeM cornaCHH 3KCIIepHMeHTaJibHbIX H 

pacqeTHbIX ,naHHbIX. Cne,uyeT rro,uqepKHYTb, qTO CBe,UeHHH O CTapTOBbIX COCTaBax CHCTeMbl He 

HCIIOJib30BaJIHCb rrpH rrpou;e.uype OIITHMH3aI.J;HH KOMII03HMeTpOB. 

CoBMeCTHaH pa6oTa KOMII03HTOMeTpOB BO B3aHMO,UeHCTBHH C anropHTMOM rrporpaMMbl 

KpHMHHaJI 61,rna TaK)Ke rrpoTeCTHpOBaHa Ha xopomo myqeHHbIX rrpHpO,UHbIX 061,eKTaX: 

KHBaKKCKHH MaCCHB H CKepraap,ucKHH MaCCHB. ,n:0:ccepTaHTOM 61,rno rrpoBe,UeHO 

MO,UeJIHpOBaHHe paBHOBeCHOH H <ppaKIIHOHHOH KpHCTaJIJIH3aI.J;HH cymecTBeHHO pa3JIHqarom0:xcg 

HCXO,UHbIX MarM·K11BaKKCKOro H CKepraap,ucKoro HHTPY3HBOB. Pe3yJibTaTbl B BH,Ue 

3aBHCHMOCTeii TeMrrepaTyp IIJiaBJieHHH Ha JIHKBH.nyce OT ,uaBJieHHH ,UJIH cnyqaeB <ppaKI.J;HOHHOH H 

paBHOBeCHOH KpHCTaJIJIH3aI.J;HH rrpe,UCTaBJieHbl Ha pHC. 5.3 H 5.4 B aBTOpe<pepaTe. CpaBHeHHe c 

rrporpaMMHbIMH KOMrrneKCaMH KOMAfMAT 3.75 H Melts 1.0.2. rroKa3hmaeT 

KOHKypeHTOCIIOC06HOCTb rrporpaMMbl KpHMHHaJI. MaTepHaJI, H3JIO)KeHHblli B rnaBax 3 - 5, 
CJIY)KHT ,UOCTaTOqHI,IM ,UOKa3aTeJibCTBOM TpeThero 3am0:maeMOfO IIOJIO)KeHHH: "C03,naHHblli .UJIH 

pemeHHH 3a,uaq0: IIOHCKa TepMO,UHHaMHqecKoro paBHOBeCHH anropHTM He HaKaIIJIHBaeT 

rrorpeIIlHOCTeii B COCTaBe <pa3 B rrpou;ecce MO,n;enHpOBaHHH IIOCJie,UOBaTeJibHOCTH paBHOBeCHbIX 

COCTOHHHH. Pa6oTa anropHTMa H KOMIIJieKca KOMil03HTOMeTpOB B COCTaBe nporpaMMbl 

KpHMHHaJI npomna ycneIIlHyIO BepH<pHKaI.J;HIO BOCilpOH3Be,neHHeM !pa30BOro COCTaBa H 

XHMHqeCKHX COCTaBOB <pa3 B 3KCnepHMeHTaJibHblX cepHHX H MO,n;errHpOBaHHeM nopjl,ZJ;Ka 

KpHCTaJIJIH3aU:HH .UJIH HHTPY3HBOB KHBaKKa (KapeJIHH) 11 CKepraap,u (fpeHJiaH.UHH)". 



B 3a.KJIIOqem1e )];HCcepTaHT 0TMeqaeT, qTO 
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••• rJia.BHbIMH )];0CTH)I(eHH5IMH rrpe.n;cTaBJieHH0H 

)];HCCepTaI.J;HH &BJUIIOTC&: pa3pa6oTKa opHrnHaJibH0ro anropHTMa perneHH& 3a.z:i;aqH paBH0BeCH&; 

BblB0)]; CHCTeMbl K0MII03HT0MeTp0B )];JI.SI rropo.n;oo6pa3)'10IIIHX MHHepaJI0B 6a3HTOBbIX CHCTeM; 

BepmpHKaI.J;H& COBMeCTHOH pa60TbI anropHTMa H K0MIIJieKca K0MII03HT0MeTp0B Ha 

3KCIIepHMeHTaJibH0M H rrpHpo,n;HOM MaTepHane" . 3To &BJI.SieTC& oqeHb T0qHI,IM H eMKHM 

rro.n;ae,n;eHHeM HT0roB HCCJie,n;oaaHH&. 

KaK H BC&KHH TeKCT TaK0ro 061,eMa aBTOpecpepaT He JIHIIIeH p&.n;a orreqaTOK H Hey.n;aqffb!X 

Bbipa)I(eHHH. HarrpHMep, )];HCcepTaHT .n;Ba)I()];bl Ha CTp. 9 H 11 .n;aeT orrpe,n;eJieHHe 0CTaTK0B: 

" OcTaTKaMH B CTaTHCTHKe rrpHH.SIT0 Ha3bIBaTb 0TKJI0HeHHe H3MepeHHOH BeJIH:qHHbI OT 

arrrrp0KCHMaI.J;HH
11

• HMeHHO c YKa3aHHbIM yrroTpe6JieHHeM MH0)I(eCTBeHH0ro H e.n;HHCTBeHH0ro 

qHcJia. O.n;HaKO qlfCJI0 TaKHX HeCypa3HOCTeH He &BJI.SieTC& 3aIIIKaJIHBaIOIIIHM H He MernaeT 

B0CIIpH&THIO MaTepHaJia. ITpe,n;cTaBJieHHbIH B aBTOpecpepaTe MaTepHaJI )];0CTaT0qffQ II0JIH0 

0Tpa)I(eH a rry6JIHKaI.J;H&X )];HCCepTaHTa 

BbICKa3aHHbie B ,n;aHH0M 0T3bIBe 3aMeqaHH& He CHH)I(aIOT BbIC0K0ro ypoBH& H u;eHH0CTH 

)];HCcepTaI.J;H0HHOH pa60TbI ,n:.A. ObJqKOBa, K0TOpM C00TBeTCTByeT Tpe6oBaHH5IM IloJIO)I(eHH& 0 

rrpHCy)I()];eHHH ~eHbIX CTerreHeH B MfY HMeHH M .B. JlOMOHOCOBa, rrpe,n;'b&BJI.SieMbIM K pa60TaM 

Ha C0HCKaHHe CTerreHH KaH.n;H,n;aTa reoJioro-MHHepanornqecKHX HayK. Co.n;ep)I(aHHe )];HCCeprnu;HH 

C00TBeTcTByeT rracrropTy crreu;HaJibH0CTH 1.6.4.- MHHepanorH&, KpHCTaJIJIOrpacpH&. r eoXHMH&, 

re0XHMHqecKHe MeT0)];bl II0HCK0B II0Jie3HbIX HCKorraeMbIX, a ee a.BT0p, Ebl'-JK06 /(Mumpuu 
AlleKcee6U"4, 6e3yCJIOBHO 3aCJIY)I(HBaeT rrpHCy)I(,n;eHH& HCKOMOH yqeHOH CTerreHH KaH.n;H.n;arn 

r e0JI0r0-MHHepanorHqecKHX HayK. 

IloJI.SIKOB BeHHaMHH EopHCOBHq, 

)];0KT0p XHMH:qecKHX HayK, 

rnaBHblH HayqffblH C0Tpy.n;HHK, Jia6opaTOpH.SI H30TOIIHOH re0XHMHH H reoxp0H0JI0rHH, 

<l>e.n;epaJibHOe rocy.n;apcTBeHH0e 610,n;)I(eTHOe yqpe)I()];eHHe HayKH Op.n;eHa JleHHHa H Op.n;eHa 

OKrn6pbCKOH PeBOJIIOI.J;HH 11:HCTHTYT re0XHMHH H aHaJIHTH:qecKOH XHMHH HM. B.H. 

BepHa,n;cKoro PoccHHCKOH aKa.n;eMHH HayK (fEOXH P AH) 

119991 . r . MocKBa, yn. KocbirI1Ha, ,n:.19. 

polyakov@ geokhi.ru 

+7 (985) 950-4556 

5.I, IloJI.SIKOB Beii~aMHH Eopncoanq, .n;aio cornacHe Ha BKJIIOqeHne caoHx rrepcoHaJibHbIX ,n;aHHbIX 

e l[OKyM<HThl, CBll3aHHhie ~ C: JITil!JHOHHOro COBeTa, H HX l[3JlbHeAmyro o6pa60TKy. 

«02» Ho&6p& 2023 r. I10,n:rrnc1, 

no,/.\ 
YAe 

MecTO IJeqaTH 




