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no cneq14uur6g ocru 1.2.2 - MareuarrqecKoe MoAeJrLIpoBaHLIe, q[cJIeHHEIe MeroAhI I{

KOMIJIeKCLI [pOrpaMM

1. Arrya.rruocrb Al{cceprarlrronnoro [ccreAoBaH[s

BqgxoruracruqecK[e cpeAEI oruoctrct K MarepI,IaJraM co cloxnoi peolorneft, ro-
Tophre qpOrBJUrrOr XaX CsoftCrsa Bt3KocTu, TaX v IrJIaCTLIWIOCIa. MexanI,I3MbI TeqeH[JI

TaKrrrx cpeA BecbMa cneqzQrnuu r 3HarMTeJIbHo orrr{rru[orcs or o6rrtulrx, HbIoroHoB-

cKrlo< xlrrKocreft, .rto o6ycnoBJleHo HaJrr,rrueu cnoxnoft nnyrpexneft crpyKTypbl flpu re-
tleuur,r Br3Koluracrr{rrHbrx cpe4 o6paryrorcr ABa rrrrla 3oH: 3oHa rerleHrrt, rle cpeAa qpo-
qRflrer csoicrsa srsroft xI{IKocrLI Lr so1a, fAe cpeAa seAeT ce6.s Kax TBepAoe relo. Ta-

Kr4e 3aAarrv oTHoc-fir r nrnoro(fasnrrM 3aAarIaM ruua Cre(pana. Ilacro lIMeHHo floBe,4egue

rpaglrrl pa3AeJIa 3oH [peAcralBnser 6o6111ofi ltHTepec B rIpI'IKIIaAH6D( 3a,4aqax' B coape-

MeHHhrx rexuoJronrrrlecKr.rx 4poqecc€x pa3ltuqHLD( orpacreft xnuI4{ecxofi, ne$rxnoft,
nurqeroft [poMbrrrrneHHocrr,r, MeAItrIr4He u ApyilD( qacro rlpllMeHfrorct B-f,3Korr]Iacrr{tle-

cKr.re MaTepu€IJIbI, K KOTOpbIM MOXHO OTHeCTII IIeMeHTHbIe I1I DII,IHLICTLIe paCTBOpbI, TOp-

$OIrAaCCrr, paBrII/rqHLIe 814A6I CMoJI r,t 6Uryuoa, MaCJItHEIe KpaCKI{ z r.4. I,ICClegoBaHI{e 11O-

BeAeHrrr TaKLrx cpeA ItUeer 6Onrqroe qpI,IKIIaAHOe 3HaqeHUe AJII OnTI,IMLBaIIIITI pa3Jlru-

Hbn< rexHoJrorurlecKrlD( [poqeccon. I1lgsecurlre MoAeJIu TTTneAoga-Erurraua, fepruenx -
Banrctn, Ksccon4 l[ynruana He fIIIThIBaror gKcrlep]rMeHTaJrbHo ycraHoBJleHHoro AJI'
HeKoTopbrx Bt3KOlJIaCTIlrtIecKtIx CpeA eQ$erra acTepe3[Ca [pLt BoCCTaHOBJIeHzA CTpyK-

Typhr, KorAa pa3pyllreHl{e cTpyKTypb,I TaKI,Ix MaTepl4€uroB IIpoI{cxoAI'rr qpI'I oAHOM qpeAeJle

TeEArecTr4, a BOccTaHOBJIeHI4e IIpI{ ApyrOM, 3HaqI4TeIbHO MeHbIueM. ,{anxOe csoicTBO

xopo o )rqr{TlrBaerc.g B MoAeJIr,r Cr.u6apa - flacrraL I4 AJrt orrTItMLI3u]laLr psp.a rexHoJro-

rnrrecKru( qpoqeccoB rpe6yercx pa3Bn'rt4e no4o6nrrx MareMarl{rlecKlx Ivro4enefi I{ coor-

BeTCTByroqr.D( MeToAOB KoMIIbIOTepHoTO MOAem4pOBanr,u. TaKXe cJIeAyeT yILtTbIBaTB

BO3MOXHOe pe3Koe IIBMeHeHIIe CO[pOTIlrBJIeH[t IIpI,I Oqpe,4eneHHLD( cKopocTD( ,qBI'IxeH]uI

tr cKoIIExeH[e xuAKocTLI BAOJTb TBepAbrX cTeHoK, IITO BbIIIOJIHeHO aHaJIOn{rIHO IIOAXOAy

H.fI. flerpona glr nxsxofi xIiAKocTtI. llpu uarelraruqecKoM MoAeJI4poBaIIuv HecTaql{o-

HapHEx rr,lroro$asr+n< TeqeHr{tx B-f,3KolrfiacrlrlrecKl/rx xnAKocreft nprxo4rrcx pelrarb

KpaeBbre 3aAaqu n O6lacrxx C tr3Merlr OUIIIMI,ICI BO BpeMeHU lpaHlIIIaMIr pa3AeJIa 3OH Te-

qe12rt, a B oIIpeAeJItIoqIlrx cooTHOIIIeHutX CpeAbI OTCyTcTByeT unQopnaaqur o pagrlpeAe-

JreHr4u Harrprxenzft n taepgoft soHe.



.{lrccepmquouHoe [ccJreAoBau[e BErtIoJIHtJIocb B paMKax rpaHTa P(D@I4 <Ma-
TeMarr,rqecKl{e MoAeJrLl LI KOM[BrOTepHOe MOAen4pOBaHVe reqeHufi gggronnacrr.r.recrrx

xz4rocrefi>> (npoerr P<D@I4 Ne 20-31-90040).
Vcxogn lr3 BBrrrreyKurarlHoro, cJreAyer, qro Aucceprarlvronnat pa6ora CaQpon-

.rux Mapnn Iltttuuvrntrl, nocBttrIeHHaJr paspa6otre rroBErx MareMarLIqecKLIx MeroAoB,

BbIIII,ICJI}ITEJIbHLIX ZTJITOPUTMOB, KOMNEIOTEPHBIX UO4ETTEfi I4 PEAJII,I3YIOqI{X I{X KOM-

IIJIeKCOB IIpOrpaMM AJI' MOAeJII{POBAHVfr HeyCTaHOB}IBIIII]IXC.f, MHOIOtpa3HbIx TeqeH}ILl

Bt3KOlJIaCTIrrtIeCKIrfX CpeAr frBIIteTCg. aI(TyaJIbHOLl'

2. Creneur o6ocnosannocrn Hafrubrx noloxenuft, BbIBoAoB rr

penoMeHAarl[fi .{srsercs Aocrarouuo srrcoxoi ra [oATBepxAaetcx xoppexrnofi
(|usuuecroft I,I MareMarllqecrofi noctauosxofi sap.av, a raKxe [p]rMeHeHI4 eM

anpo6npoaaunhrx MeroAoB KaqecrBeHuoro u rrrlcJleHuofo arrulv3a MareMarI,rtIecKLIx

voAenefir I{cuonggosaHhr MeroALI MexaHuKI{ Bs3Ko[racr[tlecKlD( cpeA, a rarcI(e

arranrvrrrrsecKne lr qr{cJreHHbre MeroAbr reopl{}I o6rrrxonenrirrx 4uQQeperqu€urEullx
ypaanexri r,r yparnenr.rft MareMarl4rlecKoft Qnsuxtr. C$oprvrynupoBanHble HayqHble

IIoJIoXeHLIt IIoATBepxAEuoTc.f, Taxxe pe3yJIETaTaMI{ BbIIoJIHeHI{t rpanra P@@I4.

Hayrnrre noJlo)KeHlrrr lr [parcrrirrrecKlrle AocrrrrxeHzrl Aucceprarll4 onnofi pa6orrr
qelecoo6pasno I{cnoJrb3oBarb AJr.f, MoAeJII{poBaHr,rr HeycraHoBI{BuIt4 xc.f, MHoro$a3Hrrx

reqenrafi Bf3KolIacTLIqecKID( cpeA, a ftIKxe r o6pasonarenbHoM Ilpoqecce KJIaccFIe-

CKIITX LI TeXHI,FIOCKI,D( yH[BepC[ITeTOB.

3. .{ocrorepnocrb rr HoBrrSIra Hayrrnblx uo;roxennft n percouen4aqnfi

,[ocmoeepnocmb lray4Hbtx nonocrceuufi u peKoMeHdaquil noArtepxAaerct Kop-

peKTHOft MaTeMaJLIqeCKOft [OCTafiOBKOfi 3a,qaq, a,qeKBaTIIO OnLICbIBtIIOUIei paCCUarpU-

BaeMbIe SuOuveCrne [pOqeCCbI, [pI,IMeHeH[eM anpo6zpOnanublx MSTOAOB KaTIeCTBSH-

rIOfO I{ qrrCJreHHOrO a'uaJMA MaTeMaTIltlIeCK}Ix MOAeneft u [OATBepXAaeTCt pagqeTaMn

HA OCXOBC AI}ICJIEHHOTO MOAEJIITPOBAHI4f,, A TAKXE COTJIACOBAIIIEM IIOJITICHHbIX PE3YJIb-

TaroB c AuuIHbrMr4 gKcrIepI,IMeHTzlIIbHbD( I4 qI4cJIeHHbrx [ccneAosaHl,Ii ApyrEX aBTopoB'

Hoeusua HayqHbN noroJrcehufi, sHavuMocmb dnn uayxu u npaKmuKu pe3ynbraroB

Al{ccepraqr{oHHoro r{ccJleAoBarrr4r 3aKJlloqaerc.g B [peAJro)KelrHoi MareMaTl,IqecKoft

MOAeJIIT HeyCTaHOBUBrrr[XC.[ MHOrOiba3HbIX TeqeH}Ift Ssgronract[tlecK[x cpeA Ha oc-

HoBe MoAeJIn Ctn6apa - fIac;tas., orrfitlaro[Iailct or u3BecrHbrx aHaJIofoB 1nleroM Bo3-

MoxHoro (IlpocKaJrb3blBa$vIfr>> cpeAbl BAonb TBepAoft cTeHKI4. Ilpegloxeu MeToA qlrc-

JTeHHO|O MoAeJrr{poBarrvt An{. perrreHlrrl 3aAaq HeycTaHoBI'IBIUeTOCt TeqeHn I Bt3KolJra-

cTllrqecKr,D( cpeA, oTJll,r.l€uoulutrtcx oT LI3BecTHBrx peuennft oTo6paxenrleu o6nactt,r c

rroABlrxHoft fpallraqeft Ha Helo,qBIlDKHyrc o6lacrr, [p[MeHeHLIeM ALIcKpeT[3aIIlrI4 rro

He3aBr{cr.rMoft IIpocTpaIIcTBeHHoft [epeMeHHoi Ha ocgoBe 4PoeKIIuoHHoro MeToAa fa-
JIepKuHa, LI AaJrbHeftIUIlM TIIICJIeHHrIM I{HT9IpLIpOBUUI[eM rto BpeMeHIt SaAa'ILI KOutra

AJrr cLrcTeMbI o6rIKHOBeHHErx 4n$$epexqnanbllhD( ypaBHeuui. MeroA IIo3BoJI{eT orr-

peAeJllrTb TTOJIOXeHIIe rpaH[IIhI paAela Qa: te.renzr U [p[MeHLIM IIa BCeX STaIIax KOM-

lbrorepHoto MoAeJII{poBaIrI{t (pa3BI.ITrre reqeHl{t, flepexoAurre gTarIEI, Boccr€rHoBneHlte

crpyrryprr). flo pesylrraraM cpaBHelrnr c HaftAeHHrIMI{ ToqHLrMIl aBToMoAeJIBHIIMT{

perrreH[tMz IIOKa3aIIa BIICOK€II TOqHOCTr MeTOAa. ,{nr rOppexrUof rrOcTaHOBKv 3AAAv.Lr

pa3B[Tr,It TerreHtlt vtg cocTo'i$Llfr floKo.fi, KorAa Bo3H]IK€uoquu o6lacTb TeqeHI4t xapaK-



Tepr.Byercr 6ecr<oxeqno uanoft nporxxeHuocrbro s HaqamuHft MoMeHT, ra rpe6yercx
pellrarE Haq€urbuo-IlpaeBbre 3a,qarltl c oco6oft rovrofi, [peAJro)KeHo I{cnoJrb3oBarL Me-
TOAbI aCr{M[TOTUqeCKOIO r.rHTerpUpOBaHUt s ua oir oKpecTHocTr,r oco6oft ro.rKr4. Ha
ocHoBe npeAJroxexHLrx MeroAoB r{ €urropurMoB paspa6oran r{ peaJrr{3oBau uporpaMM-
nrrft xounlerc MoAeJII4 poBaHLIt HeycraHoBrI BrII[xcr re.reHzi Bt3KolJracrrrqecKux cpeA
c rroABrdKHErMr.r rpaHr.rqaMrrr pa3AeJra Qas. .ftx 3aAaq c rlrcTepe3r,rcoM ge(fopnraqzu u
Bo3MoxHbIM (npocKaIJI63hrBaHr4eM)) BAonb rBepAofi cteHru Ha ocHoBe qLIcJreHHoro Mo-
AeJr4poBaulrr B[epBbre r.rccJreAoBaxo ABrrxenr{e rpaH}rrlrr pa3AeJra Qar, vro Aaer Bo3-
MoxHocrL 6oree to.rxoro [peAcKa3aHlrt Ar4:FlaMuKLr [oBeAeHr.rr cpeALr B pa3rLrtrHbrx

Qa:ax revenr.rx. Ha ocnose KoMrrrrorepHofo MoAeJrzpoB alvs. B crreq[€rJrbHo paspa6o-
TarrHoM KoMTIJIeKCe [pOrpaMM BrrepBEre [ccJreAoBaHo Btrvrs]j?re ([pocKuurb3hrBaHl,ItD
cpeAbr BAoJTE TBepAoft cTeHK[ ria napauerprr TerreHrir.

4. 3na.rnuocrb Anfl rrayKrr u [paKTrrKu BbtBoAoB n percouen4aqufi
AnccepTalluoHrroro [ccJIeAoBarrfifl

3uavut4ocmt dnn uayxu eorcodoe u percoueudaquil guccepraqr,roHnoro r{ccJreAo-
BaHItr cocror4T B ToM, trro pa3B[Ta reopvt, [poBeAeHa [ocraHoBKa sagav, paspa6oranrr
MaTeMarl4qecKve MoAeJILt u MeroAhr rrr{cJleHHofo MoAeJrzpoBaHI{r B 3aAarlax Hecrarl}Io-
HapHbIx Ir,rxoro(pasnrrx reqennft Bt3KorlJlacrlrqecKux cpeA c [oAB]rxGErMI4 fpaHr{rlaMfi.
flpoae4ennar paspa6orxa frBrserct ocnosofi ar,r- gwtsweirrrrero pa3Burlrrr MeroAoB
qucJleHHoro aH.aJIp'3a Ii KoMIIbIOTePHOTO MOAeJrr{pOBaHris ALg HaqurbHo-KpaeBBrx 3a"qaq
rvna creQarra c [oABr4xHoft rparyrqefi, B ToM rrr.rcre lI AJrf cpeA c 6onee cJro)KHbrMri
csoicraaMI,L

3uaquMocmu dna npaxmuxu edeodoe u pexoueudaquil guccep'rul r'o'Hofo r{c-
creAoBaHr,r.f, 3aKrroqaerct B ToM, qro qro [oJryrreHHbre pe3yJlbrarbr Moryr 6rrtr vc-
loJrb3oBaHhr [pI4 [poeKTupoBaHLII{ I{ MaTeMaTI4qeCKOM MOAeJrr{pOBaHr.rr{ TexHoJrorrlle-
cKr,rx flpoqeccoB B pa3rrirrHbrx [por.r3BoAcrB€x, TaKr{x rar 4o6rrva ne(pru u roplfa, us-
ToToBJIeHI'Ie I{eMeHTa, [JIacTMacc' cTeKJIa, pa3JllaqHblx flutrIeBhlx [poAyKToB, IIpoKaT
MeTaJIJIOB I{ Apyfl4x CBq3aHHbIX C I{C[OJrb3OBaH[eM Br3KOrrJraCTI{qeCKr.rx MaTeprizuroB.

5. O6qas xaparcreprrcrura pa6orrr

5.1. Oqenxa A[cceprarl[oHHoro nccfleAoBaHnr rcarc rcralueurcaqnonnoft
pa6orbr

[ucceprarlr4fl, CaSponquIK Mapuu LItrcurtr.rrrHbr flBrrs.ercfl 3aBeprxeHHofi caMo-
crorreJrrgo srrnorHeHnoft HayqHo-KBa[[Quraqlronnoi pa6oroi, n xoropofi B[epBLre
lp[BeAeHhI pe3yJIETarhI, no3BoJltloulr4e xaaav$rqupoBarb r{x KaK pe[reur.Ie aKTy€urE-
noft Hayvnoi gep.arrvr, r.rIraerouleft BaxHoe 3HarIeH[e AJrr MareMaruqecKoro MoAenI4po-
BaHLIt HeycraHoBl! Blrrl{xcfi unoro0aanru< reqenu ft Br3Ko[Jracrr{qecKr.rx cpeA c rroA-
BI{xHbrMu rpaHr,rrlaM[. Ha ocnogauzr4 BlrrrleyKa3auuoro MoxHo yrBepxAarb, rITo pa-
6ora y4ouerBoprer tpe6onanrExlra, rIpeAlrBJIteMbrM K Al{cceprarlrl{M Ha co}rcKaHr{e
yrenoft cre[eHrr KaHAI4Aara HayK n ]r3JroxeunhrM s flocrauorr enuu flpanureJlbcrBa
Poccrficxofi @e4epaqw or 24 cer.rs6px 2013 r. Ne842 <O uopxgxe qpucyxAeHr4t
frenbrx creueueftr> (uyuxtr 9, 10, 11, 13, 14).



5.2. Oqenrca coAepxaH[s rr aBTopcKoro BKJraAa. Coorsercre[e pa6oru
IIacnopTy cIIequaJIbHocTrt

luccepragus. coorBercrByer cJreAyloqnM Ha[paBJreHrrrM zccne4oranufi nac-
rlopTa clleqll,ubHocrll 1.2.2 - <<MareuatnqecKoe MoAeJrr4poBaHlre, qr4cJreHHhle Mero-
Abr t4 KoMlJreKcBr [pofpaMM)):

l: <<Paspa6omKa Hoabtx MameMamuqecxta uemodoe uodenup:oeauun o6oexmoe
u neneuuti>.

- flpeAloxena MareMarlrqecKal MoAeJIb HeycraHoBl{Brrrzxcr unoro$a3gbrx re-
qenuft nxgxonJracrr,rlrecK[x cpeA Ha ocuoBe MoAeJILI Clnu6apa -flautal., orrritr€uoulEurct
oT u3BecTHbrx aHarloroB rreToM Bo3MoxHoro ([pocK€IJrb3ErBaII]rf )) cpeABr BAoJrb TBep-
aoft creHrcn.

- ,ftx xoppertroft nocranosKlr 3ffia-s;r pa3BLrrr4''- TeqeHl{.f, r43 cocrorHrrr rroKor,
KOrAa BO3Hr,rKaUOqar o6nacrr reqeHur xapaKTepr.r3yercl 6ecxonequo uanoft rlpor.r-
xeHHocrLlo n naqanrnrrft MoMeHT, r.r rpe6yercx pe[rarb HaquulEHo-KpaeBbre 3a,qatlr,I c
oco6ofi rovroft, [peAJroxeHo rrcrroJlb3oBarL MeroAbr acl{M[TorliqecKoro I,IHTerp4poBa-
Hnr B Muurofi oKpecrHocrll oco6oi ro.Irz.

2: <<Paepa6omxa, o6ocuoeaHue u mecmupoaaHue eQQercmueuutx 
^btqucrumerb-uaw uemodoe c npuJvteHeHuel4 conpeweHHbtx KownbnmepHbtx mexuonozufi>.

- Ilpegnoxeu MeroA qr,rcJreHHoro MoAeJrr{p oBar 4fl. AJUr perueH s 3a"qaq Heycra-
HoBt{Bllreroct reqeHrlt Bt3Ko[JlacrnrrecKrlx cpeA, ornnvarorqnficr or I,r3BecrHhlx pe e-
nzt oro6paxenzeu o6nacrz c no4auxnoft rpannqefi rla HeloABr.rxnyro o6nacrr, upr-
MeHeH[eM AI,ICKpeTITBaIII{I IIo He3aBzcruoi npocrpancrseHHoft nepevrennofi Ha ocHo-
Be IpoeKIII,IOHHOTO MerOAa falepxuna, r,r AarnbHefiIuflM qr,rcJIeHHErM llHTerp[poBarrr4eM
IIo BpeMeHr.r 3aI:a'fv Koruu 4nx cucreMEr o6rrxnoseHHHx 4r.r$QepenquanLHhrx ypaBHe-
HIIfr.,

- llpegnoxennrrft ueto4 rlo3BoJlf,er o[peAeJrrlrrb [oJro)I(eHrre rpaHurlhr pa,qeJra

Qas tevenra-a 14 [praMeHI4M Ha Bcex oTal€x KoMlEIoTepHoro MoAeJII,{poBannx (parrurne
Terreuurr, flepexoAHbre sTarrEI, BoccTaHoBJreuze crpyrtyprr).

- IIo pesynrraraM cpaBHeultt c nafi4exnrrut,r ToqHhIMr4 €rBToMoAeJrEHbrMr{ perue-
HII'MI,I IIOKA3AHA BbICOK€UI TOqHOCTE METO.[A.

3: < Peanuzaqun d$Qexmueubw rtucreHHb* uemodoe u c^zopum"tutoe e eude xou-
n eKco6 npo6neuuo-opueHmupoqaHHbw npoepaMJvt dnn npoeedeuua ?btqucnumerbHoeo
sKcnepuMeHma>>.

- Ha ocnose [peAJrox(eHHbrx MeroAoB rr aJrfopr.rrMoB pa:pa6oran 14 peuurr,r3oBaH
nporpauruurrft KoM[JIeKc MoAeJIItpoBaHI{t HeycraHoBvrBfrvxcs. reqennft B.f,3KorrJracr}r-
lrecKlrx cpeA c noABr,rxHbrMr4 rpaHrlrrlaMr4 pargela !pas.

8: <<Rounnexcuarc uccnedoeaHun HayrtHbtx u mexHuvecKux npo6neu c npaMeHeHu-
eM cospeueHHod mexuonozuu MameMamt4qecKozo MooeruponaHut u ebtqucrumerbHozo
sKcnepu.JyteHma).

' lttt 3aAaq c rrlcrepe3klcona 4eQopMarlnr4 r,r Bo3Mo)KHbrM (rrpocKaJrb3brBaHkreM))

B.qoJrb rBepAofi crenxr,r Ha ocHoBe rrr{cJreHuoro MoAeJI4poBaHr,rt BrrepBrre I{ccJreAoBaHo
ABr,IriKeHr4e lpaulrrlbr pa3AeJIa $a.r, .rro Aaer Bo3Moxnocrr 6onee roqHoro rrpeAcKa3aHlrf,
Ar4rl.aMuKr4 [oBeAeHLIr cpeALr B pa3rr,rrrHrrx Qa.eax revenzx.
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- Ha ocnose KoM[LrorepHofo MoAenlrpoBaHr,rr B[epBbIe I,IccJreAoBaHo BJII4f,Hrre

(npocKaJrb3blBaHuD) cpeAbr BAonb rBepAoft crenxr.r Ha [apaMerpLl TerleHnf, Ha ocuoBe

cnequiubHo pa3p a6oTaHHofo Ko MfIJIeKc a rlp o fpaMM.

5.3. Crpyrcrypa n o6reru pa6orrt

[ucceprwlur^ BKJrroqaer: BBeAeHI,Ie, 4 manu, 3aKJIrcqeHI{e, c[I4coK Jll{Teparypbl
us 128 nan rraenonanl,Ifi, 4l pncyxxon u 4 "ra6rrw!s. flonnrrft o6teu 4raccepralllrll co-
craBJrrer 137 crpauuq.

Bo eeedeuuu o6ocsonana aKTyaJlbHocrb BhIIIoJIHeHHoTo aBTopoM Hayquoro uc-
creAoBaur4s. C$opr"rynnpoBaHhl IIeJIb fi sa4a'*v Al,Icceprall[ounoi pa6otu. flpure4enrr
HayrH€rr HoB[3Ha, TeoperfiqecKalrr r{ [paKTI,ItIecKarI 3HaqvMocrb, MeToAbI I,IccJIeAoBa-

uru, o6ocnonaHHocrb r{ AocroBepHocrb rIoJIfIeHHux n pa6ore pe3yJlbraroB. flpuue4e-
Hhr pe3yJrbrarbr [paKTuqecroft pearvrsaqnn pa6orrr. flpe4craarennoe covcKareJleM

o6ocnoaaur,re aKTyaJrbHocr[ TeMLr n rleJr]r ArrcceprallrlouHoro uccJleAoBarl]rt BBITIoJI-

HeHo KoppeKTHo u 3aMeqaHzft ne nugrnaet.
B nepeoil era6e fipvrBop.nrcx o6sop pa3rLrqHbrx peoJloruqecKl,Ix Ivro4enefi nrtro-

[racrutrecKrix cpeA r{ o6ocuosrrsaercr rrr6op MoAenIr Cnu6apa - flacnax B KarlecrBe

ocHoBbI .qnt [ocrpoeHv{ MareMarl,Iqecroi uo4enu HeycraHoBl,IBlur.xcr rr,ruoroQaonnx

reqenzft Br3Koruracrr,rqecKl,rx cpeA c fleroM acrepe3l,Ica ge(popuaqr'rrn [pI4 Harpyxe-
Hr{}r u pa3fpysxe n e(p(perta Bo3MoxHoro ([pocKaIJIb3bIBaH]rt> BAoJrb rBepAoft cren-
Krr. Ilpnnogmcr cBeAeHr4.fi o nporpauunofi peaJr sa\vu upo6nenano-

opr{eHTnpoBaHHoro KoM[JIeKca AJUr MoAeJrlrpoBaHr.rt HeycTaHoBuBr]fvrxcx nraorosas-
nrrx reqenufi Bt3Ko[racrLrrrecKr,rx cpeA c [oABI{xHEIMI4 tparLrrraM pas4ela Qas.

Bo emopoit znaae ocraBJleua It peureHa 3a,qaqa o MoAenI,IpoBaHI{I{ Heycrauo-
Br{Brrlefoct (3ala3ABrBaroqero)) TeqeHI{t B.g3Ko[Jracrzqecrcofi x[AKocrI{ rlo HaKJroH-

xoft nnocroctfi c ) reroM sS$erra fip]Icreuuoro cKoJrb)KeHr{rr. Paccuotpenrr Bce Bo3-

MOXHbIe 9TaIIEI TeqeHLIrI, [pI4BeAeHLI pe3yJIbTaTbI III'ICJIeHHOTO MOAeII{poBaHI'rs.

B mpemaeil eraae rrocraBrrena vr pe[Ieua 3aAaqa o MoAeJILIpoBaHI4[ HeycraHo-
BI{BIueroc{ (3ana3AbrBaroulero) Teqeuut Bt3KolJlactrlecroi xrIAKocrI,I B HerIoA-

auxuofi rpy6e xpyrnoro cetleHllt no4 4eficrnueM fiepeflaAa AaBlrenr4fl c yretolr,r s(p-

(perra upucreHHofo cKoJlrxenut.
B uemeepmoil erase paccMurpr4Baercs. p.rA aBToMoAeJrbHbIx perrrenuit Atts. sa4a'r

reqenr.rfi Bfi3KolJracrlrrrecKlrx cpeA. Ilplreogrrcr pe3yJrbrarrr recr[poBaHut anropllT-
MOB KOMrrbrOTepHOrO MOAeJII,rpOBaHVrg. Ang. UpOBepKI4 TOTIHOCTTI [peAJIOX(eHHhrx rI]lC-

JreHHbrx MeroAoB perrreHrirr HarrarEHo-KpaeBLIx 3aAaq Ha ocHoBe aBToMoAeJIbHbIx pe-
urenut AJrr ora[a p€Broua cpeAbl

B saKnpqeuuz o6o6rqenu [oJIfreHHlIe a pa6ore HayqHEIe v [paKTmecKl{e pe-

3yJrbrarbl, cSoprvrynvponanrl HalpaBJIeHIit [epc[eKTI{BIrbIx LI ccJIeAosaHLIfi.

Co4epxanue aaropeSepata coorBercrByer coAepxaHl,Iro Ar.rcceprallulr.
B qelou [peAcraBJreHHbre Marep[€ubr Ariccepralluonnofi pa6orrr no3BoJltKtr

AOCTaTOqHO IOJTHO OIIeHr.rrr O6reM, cJIOX(HOCTb r4 aKTy€UIEHOCTb [pOBeAeHHOrO ICCJIe-

IIOBAIIVIfl..



6. ly6.nunaqun

6.1. Ony6.nunoBalrue ocHoBHbIx peynbraroB

flo peeymrataM LI ccJleAoBaHr,rr orry6nnxonarro 13 crareft B pellerc[pyeMhlx u3-

Aa1wtx, u3 Hlirx 3 y usftanuxx, peKoMeHAoBannrrx BAK P<D (ane Kareroput K2 u o/.P.|a

Kareropur Kl). florry.reno I cnrzAerenBcrBo o focyAapcrBeHnoft perucr:paql{}I [po-
fpaMM AJrr 3BM s Pocnarente P(D.

6.2. XaparcreplrcrrrKa rrcrorrHrrKoB p$yJlb'raroB pa6oru

B 4uccepraqzonnoi pa6ore coAepxarcr neo6xo4uurre o6.sgatemuhle cchrJIKLI

HA I4CTOIIHI,IKI4 3AI,IMCTBOBAHI,I4, A TAKXE OTUCITiI O6 AN-IOPCTNE HOBLIX HATIHLIX PE-
3yJrbTaToB c yKa3aHr{eM JII,IqHOTO BKJIaAa.

Taxrau o6pasorr,r, pa6ora coorBercrByer rryHKTy 14 floloxenzt o rroptAKe 4p]r-
cyxAexl{t yrreHLrx crenenei.

7.3aMeqaxrlq

1. Paspa6oranH€ul MareMarI,IrIecK€uI MoAeJIb [peA[oJlafaer, qro Ha STarax reqe-
nrr (paspyureHlle crpyKTyprr 6es <<npucteuHoro cKoJILr(eHItD), pa3pyllren[e crpyKTy-
pbr co cKoJrExeHr{eM, uepexo4nrrft grarl co cKoJIExteH eM, fiepexoAHrri sran 6eg

cKoJrbxeHI,It, BoccrarIoBJIeHI4e crpyKTypll) sarracnuocrb Harrptxeul'Ifi or cropocrefi

4e$opuaqni rBJr.rrercr nzneftnoft. Buecre c reM, rrpeAJrox(eHHble MeroAEI qLIcJIeHHoro

MOAeJrr,rpOBaIIUt [pI{MeHI{MhI 14 B 'CJIfIae, KorAa 3aBLICLtMocTb naupxxexui OT cKopo-

crefi 4e(fopuaqzft nenuneina.
2. Moxno 6uno 6rr .lBHo yKa3arb HarrzurbHbre ycroBl,ts AJII cllcreMhl o6rrrno-

BeHHErx 4nsQepenqr'rarbHrlx ypaBueuwit (2.42) - (2.44), (2.47), nonytennoi s pa3AeJIe

2.1 t pezynttare AIicKperLBaIIv I{ coorBercrsyloIr1eft Haq rbHo-Kpaesoft ga,qa'rz nocre
oro6paxenr.rr o6rraclu c noAszxHofi rpanzqeft Ha HerIoABlDKnyro o6lacrr.

3. Cre4oaano 6rt noxcnull, qro B $oprvryne (4.45) ua crp. 102 lrcrlorlb3yerc{
cflerlrizurbuar rfynrqux - ]rHTerpaJI repoxtnocrefi .

Yragannrre 3aMeqaH[r He BJI]IrIIor Ha IaBHbre reoperllqecKfie I{ upaKTI,rtIecKLIe

p$yJrbTaTbl AI,ICCepTaI{I4[.

3AKIIOTIEHI4E

[nccepraqlroH :aafl, pa6 ora C a$p onqI,IK Mapuu VItrcuuzqHbl <<MareuarrlqecKo e

MOAeJrr,rpoBaIIue HecTaIILl OHapHOrO TerreHut (3aII€BAEIBaIOqUp) B'3KOIIJIaCTIIIeCKI'rX

cpe4 6ranralr,roBcKoro rvfira c yqeroM erfr[erra (npllcreHxofo cKoJlbxeu[.t)) na 6age

peoJroruqecKofi uoAenn Ctu6apa-lIacJlatD, qpeAcTaBJIeHH€tt Ea coI4cKaHI'Ie yrenoi
CTeIIeHLI KaIIII{AaTa $USuxO-UareuaTIrFIeCKIrrX HayK 11O C1reqII ZIJI6HOCTI,I 1.2.2 -
<<MarevarUqecKoe MOAeJI4pOBaHI,Ie, IIti cJIeHHbIe MeTOAII I,I KOMIIJIeKc6I IIpolpaMM>'

oTBetIaeT $oplr.ryne rl rryHKTaM llaclopTa cIIeqLI aJIrHocTLI 1.2.2 - <Mareuaruqecxoe

MOAeJI4pOB€lHlIe, III{CJIeHHbIe MeTOAbI I,I KOMIUIeKCbI [pOfpaMM> [r yAoBJIeTBOpteT

tpe6oranr4l"r, 4peAbtBJIteMEIM K AI{ccepTaII[tM Ha cougKaulre fleuofi cTeIIeH[

KaHAr.rAaTa HayK, u3JroXeHHbIM S flOCtafionlel I1a flpaaurenrCrna PoccnfiCrOft



(De4epaquu or 24 cesrs6px 2013 r. Ns842 <O uopx4re rprcyxAeHrt )rqeHLD(
creueneft>> (rrynrtu 9, 10, 11, 13, l4), a ee aBrop 3acrlyxl{Baer rprcyxAenruI yrenofi
crefleHfi KaIIIuAara $nsnxo-uareuarl,HecKl{x HayK rlo galsreHnofi cfleqfizulbuocrLl.

Onnonent corJraceH Ha BKrroqeH[e cBorlx rrepcoH€UILHbIX AaHHEIx B AoKyMeHTLI,

cB-f,3aHHbre c pa6orofi AucceprallI4 ouuoro coBera, u ganrnefturyto rx o6pa6omy.

O(pnqzalruuft onnoneHr,

AoKTop Qr,rsr.rro-uarevraruqecKl{x HayK, AoIIeHT
npoQeccop xa(pe4prr <<Mareuarma I{ MoAerII{poBaHI{e>

OfEOy BO <Caparoacxlrfi rocyAapcrseHHuft
rexuuqecxzfi yHl{Bepcvrer uluenz farapw a IO.A:)
Cueqzanrnocrr BAK, no roropoi 3aIrII{IrIeHa AoKTopcKEtt Aucceprallrrt
05. 1 3. 1 8 -<<MareMarl{qecKoe MoAenI{poBaHI{e,
rn4cJreHurie MeroAbI I{ KoMIrJIeKcbI rlpolpaMM)) r€uroB Maxcuivt

BuxropoBllq
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