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<<Arouncrnqecrclrft MexaH[3M KarIroH-

rlpeAcraBneHHyro Ha coLrcKaHr4e yrenofi

HayK rro crequ€rnbHocrrr 03.01.09

MareMarlrqecKar 6uoororu t, duouu$opMaruKa

o SuquanbHoro o[roHeHT a Ha 4ncceprarl]ro Hnyro pa6 ory

3a.nencnoro Aprypa O.neronuqa

sanllcrlrvrofi aKTrrBarIrln rpou6nna>>,

crerreHu KaHnr4nara 6I.{ororu.recKr{x

AxmyanoHocmb meMH.

Ycnexra uocne4Hprx Jrer B pa3[LlrlHbrx o6racrsx 6uonoruu Bo MHoroM

cBf,3aHbr c aKTLTBHbTM BHeApeHZeM MeTOAOB KOMrrbrOTepHOrO MOAeJrllpOBaH.I,Ifl. Alrfl.

alaaJrusa Lr [peAcKa3anvrfl, oco6ennocrefi [poreKaHlrr SepnrenrarLrBHbrx pearqufi,

B3aplMoAeitcrsus MoneKyJr, perynruura $yurcqNoHrrpoBaHus 6erros Lr Ap. Oco6enno

3TO OTHOCVTTbCfl, K BOrrpOCaM, KOTOpbIe SKCnepIIMeHT€rnbHbrMI4 MeTOAaMI{ TpyAHO Hnr4

(n Hacrorrqee npevrx) HeBo3MoxtHo peuLITb. B gTLrx cnyqarx KoMrrbrorepHoe

MoAenzpoBanvre npeAcraBrrflercfl. rpafiHe BaxHbrM vr qacro onpeAeJrrroulr{M B

ycraHoBJrenvru MoneKynrpHhrx MexaHI{3Mos. Pa6ora 3areecroro A.O. [peAcraBJrrer

co6ofi KoMrIUnrrIHro AByx naupauenzfi: paspa6orry KoMrrbrorepHbrx MeroAoB

MO.qeJILIpOBAHVfl Vr r{3r{eHlre MoneKyntpHbrx IIpOqeCCOB rrpoTeKaHLrrr

6uororur.recKlrx cucreuax. B qacrHocrrl, Ir3)^{eHlrrr MoneKynrpHoro MexaHH3Ma

annocrepu.recrofi perynrrlrzr4 aKTLrBHocrrI SapvraxonorlrrrecKn 3HaqkrMoro 6erxa

rpovr6nna. llosroMy aKryanbHocrb ArrcceprarlnonHofi pa6omr 3zurencroro Aprypa

Oreroeu.ra <<ArouzcrnrrecKlrfi uexanu3M KarlaoH-3aBlrcuuofi arruBapn rpovr6uua>

He Bhr3brBaer coMHenlrft.

focmoeepHocmb u HoBuJHa pesyJtbmomoe u eorcodoe.

,{ocronepHocrb nolyrreHHblx pe3ynbraroB o6ecue.ruBaerc.f, LrcrroJrb3oBaH}reM

coBpeMeHHbrx MeToAoB MoneKyJrrpHofo MoAeJrI4poBaHVfl, u KBaHTo-xr{Mr4qecKLrx

pacqeroB. B pavrxax BbrrroJrlnelnns. pa6oru aBTopoM 6:r^tu co3AaHbr npolpaMMhr rro

MoneKynf,pHoMy AoKHHT nerrTlrAoB B oeJrKH, oobeALrHeHr4ro [porpaMM rro

MoJleKynrpHofi ALrHaMlrKrr vr KBaHTo-xLIMrIrIecKLrM pacr{eraM. Psl lrpeAcKa3alnuit



MOAeJrLrpOBaHVrfl

olyonr4KoBaHbr.
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6l';'tru rpoBepeHbr B sKcrepuMeHTax. ?Icxo4nbre KoAbr npofpaMM

Erua [peAnox(eHa MoAeJrb €urnocreprlqecKofi peryn-aq vv aKTuBHocrH

rporra6zHa uoHaMI,I :narpufl. Buno4rr coorBercrByror r43JroxeHHbrM B Auccepra\kru

pe3ynbTaraM.

I{euruocmu dnn HoyKu a npaKmaKu.

Anropou npeAno)KeHa MoAenb aJlnocrepu.{ecrofi peryn.squu aKTLrBHocru

rpovr6nna LIOHaMLI :aurptrr nocpeAcrBoM rrepeqaqn cr4rHaJra or iurJrocrepwrecKoro Ao

aKTTTBHOfO IIeHTpa [ocpe.{crBoM rIe[oqKH MoneKyn Bo.qbr, cBr3aHHhrMLr Apyf c

ApyroM BoAopoAHbIMI4 cBt3tMpI. llorasano, qro B rrepexoA or MeAneHHofi Sopvlu
TpoMolIHa npoI4cxoALIT 3a cqer pa3phrBa BoAopoAHofr cns:ut Me)KAy KaraJrr4Tr4qecKr{M

cepLIHoM u Apyroft aMrIHoKllclorofi, Ha H€urrlqkre roropofi paHee He o6paqalu

BHprMaHLIe. Pa:pa6oraHHble rlporpaMMHbre cpe.{crBa Anr MoAenvpoBanvrfl KM/\4M

AEHaMIIKLI, KJlacrepu3arJvru 6effioe u [erITI4AHoro AoKr4Hfa Moryr 6rrm ycleruHo

rIpI4MeHeHbI Ant uccJleAoBattuit Apyrllx 6erros ?t ilolrcKy HoBbrx 6gororz.recKLr

aKTHBHbrx coenunenufi.

Oqeruxa codepucaruun.

[acceprarr4flHanvrcana uo craHAapurofi cxeMe Lr cocrorlr H3 cneAyroqux rJraB:

BBeAeHLIe, o6sop nrlTeparyphl, Marepu€urbr u MeroAhr, pe3ynbrarbr, o6cyx4eHue,

BbrBoAbI, 3aKrIoqeHLIe, cnvcoK nureparypbr r4 rrpuno)KeHkrfl. Pa6ora 3areecKoro A.O.

I43nolKeHa na I25 crpaHLTIIax, coAepxur 32 pvrcyHKa lr 5 ra6nzq. Cnucox nr{reparypbr

BKJrroqaer 145 ucroqHlrKa.

Beedeuue HarIHcaHo B AocraroqHo qerrofi Lt uorurofi Sopvre, 3HaKoMr4T

qI4TareJIt c oco6enHocrtMl4 SynrqnoHl4poBaHnx rpovr6ra:na, craBvrr rlenb pa6oru u

Qopvrynupyer ocHoBHbre pe3ynbraru pa6orrr.

O6sop rumepamypbt cocror4r r43 qerbrpex pa:4enon. B [epBoM pa3Aene

rIpLIBeAeHhI ocHoBHbIe AaHHbIe o cTpyKTYPe, QepueurarusHofi aKTLrBHocrtr z Karr4oH-

ganucuuofi aKTLrBarJkrr4 rpovr6vna. Bropofi pa3AeJr o6sopa nocBrrrleH MeroAy

Knacrepl43arJr4vr, MerpHKaM r{ anroplrrMaM KJracrepr43arlrlr4. Tperzfi p€34en onlrcbrBaer

ocHoBhI rI,IOpuAHbIX MeroAoB KBaHTo-MexaHuqecxoro/uoneKynrpHo-MexaHrrqecKoro
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cy6crparHofiMoAenr{poBaHvrfl. flocleAHnrl pa3AeJr nocBsrrleH upo6nenre

cuequQ IErrHo crra rir MeroAaM ee rrpeAcK a3aHnfr .

B rJIaBe Mamepuanat u uemodut uoqpo6no orlrcaHa noAroroBKa

rlpocrpaHcrBeHHblx crpyKTyp rpou6nna, ucrronmyeMoro MeroAa KJracrepu3ar\ttur

orl{x crpyKryp, npoBeAenue KMAvIM MoAenrrpoBaHvrfl, oco6eHHocrvr vr [apaMerpbr

Anr puBHbIX cl4creM Ha ocHoBe pa3Hbrx KM npn6nzxeuuit, MoAeJrprpoBaHlre

KOMIJTeKCOn rpOnr6uH-rrerrTtrA.

B rrraee "Pesynumambt" Lr3ro)KeHbI pe3ynbrarbr co6creeHHbrx prccJregoyauuit u

pIX tlHTepnperallur. frana [ocBrrrleHa rpeM HarrpaBneHuTrrM pa6oru: Kiracrepusar\krw

rlpocrpaHcrBeHHblx crpyKTyp rpou6nna Lr Bbrf,BJreHLrr{ oco6ennocrefi r4x crpoeHr{rr,

MoAeJII4poBaHI,IIo c HcrIoJIb3oBaHueM MeToAa KMA4M B pa3Hbrx BapuarJvrflx nepeAaqr4

cI4fH€Lla oT aJlnocTepuqecKofo Ao aKTI4BHofo rIeHTpa u MoAenrrpoBaHr4ro

B3al{MoAeitcrsur. rpovr6uHa c cy6crparovr vr r4ccne.qoBanue cy6crpaurofi

cueqraSarrHocrrr Sepl,renra.

B rJIaBe O6cycrcdeuue o6o6rqarorcx ronyqeHHbre pe3ynbrarbr yr

aHurur3vrpyrcTcs [onyqeHHbre AaHHbre.

Barcodut pa6orrr s lorHofi Mepe coorBercrByror 3aAarraM, rrocraBJreHHhrM B

B rJIaBe 3arcnroqeuue [o.qqepKuBaerc.f, BaxHa.f, ponb eo4opo4nofi cBfl3pr

Kar€LIIrIrLItIecKoro ceplrHa c cepuHoM-2I4 aw rpexoAa rpovr6zna H3 6ucrpofi r
MeAneHHyro Sopvry.

B KoHIIe pa6omr LIMeerc{ npuJtouceHue, B Koropbrx rrpr4BeAeHbr cocraB

KnacTepo B, rroJryrr eHHbrx B xoAe KJracTepu 3arJkrtr cTpyKTyp rponr6 rana.

florwennrre pe3ynbTaTbr rrpeAcTaBJrf,roTcr rIeHHbrMr4 KaK Anfl

HayKu, TaK u Ans rrpaKTlrqecKofo LrcrroJrb3oBaHHr Bo MHoftlx

Haf{HbIX KoJIJIeKTLIBaX, 3aHl4Malouluxcx upo6neMaMu MexaHI43Ma SeprvrenTarHBHbrx

pearqzfr, aJlnocrepIa.Iecrofi peryn{quv, nor4cKy HoBbrx 6nororz.recKu aKTr4BHbrx

coearaHenzfi. Paspa6oraHHbre cBoooAHo-paclpocTpaHrreMhre rrpofpaMMHbre

rIpoAyKTbI MoryT c ycnexoM rrplrMeHflTcfl, Anr MoAenrrpoBaHurfl Apyrnx 6erxos Lr

KOMIIJICKCOB.

pa6ore.

SyH4avreHralrHofi



IIo dmeepucd eru ue o nyfnuxo naHHhtx ocHo 6Hbtx p $ynbmumo I d uc c epmaquu s

naywtoit neqamu.

rroATBepxAaeTcq cIIllcKoM

Marepu€uraM AuccepraIII4LI

gacrr pe3ynbraroB Atrcceprarlult ouy6luxoBaHbl B nayruofi ileqarl4, rITo

ny6tuxaqufi,, nppIBeAeHHbIM B anrope$epare. llo

ony6nuroBaHo 5 pa6or, Bce B xypHarlax

peKoMeHAoBaHHbrx BAK, 14 B 4 rezucax. AaropeQepar AI4ccepraIII4I4 orpax(aer

o cHo BHbIe rlo JloxteHvrfl, AvrccepTalllt u.

lloloNzreJrbHo orleHr4B€ur pa6ory B IIeJIoM, cneAyer orMerurb ptA HeAocrarKoB B

pa6ore:

1. Ouy6nzrcoBaHHbre pa6orsr B ocHoBHoM Kacarorcr MeroALIqecKLIX acrIeKToB

B HLIX HE.IIOCTATOI{HO OCBCIIICHA OCHOBHAS

2. Oqenra Bo3MoxHocrl4 o6pasonanur

HCKJIIOqVTeJIbHO nO paccTo,IHpllo Mexqy

pa6oru, pa:pa6orKe rrporpaMMHoro o6ecne.{eHl4-1, I4crlonrcyeMoro e pa6ore, ra

TeMa paoorbl.

Ho sosNdo)KHocrb ee o6pa:oBaHr{e raK )Ke rpe6yer onpeAeJleHHoro yrna MexAy

gTLrMrr aroMaMkr, o rreM B Ar4cceprar\vlu He yrloMtlHaercq. llpegcranrr.f,rocr 6H

6onee upaB?rnbHbrM xou 6u Ans BoAopoAHoit cyxzu, o6pasonaHlae Koropofi no

MHeHuro aBTopa olpeAen{er repeKnrcqeHl4e rporvr6una Me)KAy 6ucrpofi kr

MeAneHHofi Qopnaofi tpunecru AaHHbre o6 yrnax u rloKa3arb ycrofiuunocrr

srofi BoAopoAHofi csssu npu Monexylxpnolt AuHaMtIKe.

3. Ilpe4craBJrrerc.[ He orreHb yAaqHbIM KoMIroHoBKa rlonyr{eHHblx pe3ynbraroB.

Ha iraofi B3rnrA 6onee JrorlrqHbrM [peAcraBJltJlocb 6w paz6ueHI4e pe3ynbraroB

Ha ABe orAeJrbHble qacrvr: paspa6orrca

uccJleAoBaHkrs. no rpou6uny. VIHa're B

no4opo4uoz cBf,3l4 nPoBoAI4nPI

AOHOpOM LI aKIIeTITOpOM srofi cBfl3ur.

npolpaMMHoro o6ecne'reHlaq vr

noBecrBoBalue o rpou6nne

MOAepHU3aIII4LI [porpaMMHoroHeoxuAaHHo BKJIIIHLIBaIOTCT pe3ynbTaTbl rlo
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ooectleqeHl4.f,, oIIeHKa npHMeHHMocTrI KOTOpOfO rrpOBOAr4naCb Ha Apyflrx
-OLI O JIO f I4IIECKLIX O ObEKTAX.

4. He oqeHb yAauHbrM rrpeAcraBJulerct QoprvrynzpoBKa ptr4a BbrBoAoB pa6omr:

A) uepnrrfi nsrno4 cSoplaynupoBaH TaK, qro Mo)nHo noAyMarb, rrro roJrbKo HoBat

peullLr 3arlur €urf opnTMa qTo-To TaM rro3BoJrreT.

B) uerneprrrft nrrsoA: oqeHb o6u{as SopuynzpoBKa, rrpoBepKa rrpoBoAlrJracb He Ha

rpovr6ane, qro Mo)Ker BBecrLr r:a6nyxAeHlre qzrarelefi.

B) rnaBy 3arcnnqeuue v'o>K:r'o 6uro [peAcraBurb B BLrAe ocHoBHoro BbrBoAa

AprccepTarlr4r4.

f) 6onrur€u qacrb pa6oru rocBtIIIeHa pa:pa6orKe rrporpaMMHoro o6ecueuenur,

rITO He OTpaX{eHO B BbrBOAaX.

5. Ecrr npereH3lln r o$opMJIeHLIIo pa6oru: n pa6ore orcyrcrByror ccbrJrKra Ha

puc. 14 u 15; rIoAnI4cLI y qacrkr pHcyHKoB AaHbr Ha aHrJrllficrou r3brKe; Ha pt4Le

pI4cyHKoB orcyrcrByror o6oaHaqeHue ocefi I4nu pa3MepHocrb BenuqprH; r4HorAa

co3Aaercq BfIerIarJIeHLIe, rrro MIIcJILI 6eryr 6ucrpee, rreM rrr4rrrerc.f, TeKcr,

IIO3TOMy tIXTaTeJrrO Ipr{XOAUTCT AOfaAbrBaTbCfl, rrTo xoTeJr cKa3aTb aBTop.

CAeranHrre 3aMeqaHur He flBlrl'ergs

rroJroxLrremHofi o rreH Kr4 pa6orrr.

rIpI4HIII4nI4€LtIbHbIM, LI He CHI4)KaIOT

3arc.trcqenue: luccepraqur orBeqaer rpe6oaaHvtflM) ycraHoBneHHbrM

MocroncKl4M rocyAapcrBeHHbrM yHr{BepcnTeroM uMeHLr M.B.JIouoHocoBa x pa6orau

rronooHofo Pola. Co4epxanze AUCCepTarIr4r{ cooTBeTcTByeT nacropTy

creqplanbHocrl4 03.01.09 (MareMarurrecKaf, 6uolornr, 6uoznsopMaruKa)> (rro

Ozonoru.recKllM Hayxau), a raKlr(e Kpnreprr-f,M, orrpeAeneHHbrM rr[. 2.I-2.5

flotoxenvrfl o upncyx{Aenvrar yr{eHbrx creueHefi e MocroBcKoM rocyAapcrBeHHoM

yHllBepcr{Tere LIMeHLI M.B.JlouoHocoBa, a TaKXe oSopuleHa, cornacHo

ilpunox{eHuItM J\b 5, 6 floloxeuzs o .qucceprarlproHHoM coBere MocroecKoro

rocyAapcrBeHHoro yHr{Bepcurera LTMeHH M.B . JIoMoHocoBa.
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Tarczu o6pasou, corrcKaTeJrb Apryp oleroBlaq 3aneecKllfi 3aCJIyXtI4BaeT

rrprdcyxAe1yrs. y.renofi crerreHpr KaHArrAara 6uolorl4rlecKl4x HayK no cfieuuulllbHocrr4

03 .0 1 .09 - (MaTeMaruqecK€ul 6uolorrag, 6uonnQopMarllKa)'

O$uquanurufi orlroHeHr:

,,{orrop 6uororu'recKux HaYK,

3aBeAyroqufi na6oparopuefi crpyKrypno fi 6rao unQ oprvrarzru

orAena 6raouuSopMaruKr4 (De4epa;rrHoro rocyAapcrBeHHoro 6rolxe11roro HayqHoro

yrpe)KAeHur. <<HayrrHo-LrccJreAoBarenrcrcufi uncruryr 6Horvre,ququHq4qE )(.]4\'L{u

LrMeHI4 B.H. OPexonuua>>

B eceroscrnfi Aner<caHAp Bla4uuupoBLlq
// /2. J a/J

Konraxrnbre AaHHbIe:

ren.: +7 (4gg) 245-07 -68, e-mail: veselov@ibmh'msk'su

CneuualbHocrb, rro Koropofi oSr,rquaJrbHblM orIrIoHeHToM 3aIIII4uIeHa Al{cceprau.Lrfl:

03.00.04 - EraoxzNauq

Aapec Mecra pa6orrt:

l|gl2| Poccul, Mocrna, yn. lloro4l4HcKaq' A' 10, crp'8

(De4epa;rrHoe rccyAapcTBeHHoe 6roANerHoe HafIHoe f{penqeHlae <<Haytuo-

L'ccJre.rloBareJrbcKrrir, uucruryr 6prorrreAuuuncrofi xu"'vr,r r4Me'u B.H. opexoeuua>>

JIa6 oparop rt crpyxrypno fi 6uo un$ opMarLIKI4' orAen 6uouHSopMarLIKLI

reJr.: +7 (4gg) 245 -07 -68, e-mail: veselov@ibmh'msk'su

rym
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