
oT3bIB OOI4UZAJIbHOfO OIIIOHEHTA

Ha Arccepraqr.roHuyro pa6ory A.A. AjrexcaHapoea

<Mateuatuqecxoe MoaenrtpoBaHue repMr.iqec(rx ocraroqHLIX

Hanp.{r{eHHi npr.r npofi3BoIcrBe ManoxecrKtrx Aeril[efi ),

rrpelcraBneHHyro K 3aIqHTe Ha cor.rcKaHl4e yqeHoii creIIeHH KaHAI4Aara rexHuqecKLtx HayK no

cneqHaJrbHocrr.r: 05.13,18 - MareN{ara'lecKoe Mo.qgnupoBaHne, qr4cJrgHHbre Meroabr rr

KOMn.JreKCbt npofpaMM.

AKTya,'rr,Hocrb reMr,r Anccepraquounoft pa6orbr

.{uccepraur.u A.A. A.rercanApoBa rrocBfiuleHa MareMaruqecxoMy MoAenr.rpoBaHuro

TepMrrqecrr4x ocrarorrHbrx Hanpsx.eHvi4 nptt [polt3BoAcrBe MaJ]oxecrKlrx gera,reii.

zccle4onauxe BrurHr'rq ocraroqHbrx nanprxeurii Ha HarrprxeHHo-ae4opMripoBaHHoe

cocrorHlie r4 npoqgocrb sceraa 6yAer npe,qcraBnqrb 6o:rsurorZ RHTepec e lrupe coepevennofi

HayKLi r{ TexHLIKH. Clelyer orMerrirs, r{To Aartre Harur{r.{e BbrcoKonpor{3Boallrelr,nofi

BbITIUCNETEJIbHOfi TEXTTUXA fi COBPEMCHHbIX NPOTPAMN,IHbIX KOMIIIEKCOB, PE&TH3YIOU]UX

TII4CJeHHI'Ie MerOAbr pacrjera, He penaer acex npo6lev Moaerl.{poBaHr.iq npoueccoB!

Bbr3blBarorq[x Bo3HIzKHoBeHr.ie OCTaTOqHbIX HanpxNeuuii. 3ro ces3aHo c reM, qro r{x

I4cnoJlb3oBaHue B KaxaoM KoHKperHoM cryqae cBr3aHo c neo6xoalltrocrlro rpyaoeMKoro

onpereneHr.rs clequrpnvecxr.rx napaMerpoB npoqecca (rarux rax, Kpr.rBbre no-rryqcg.ur

Marepua[a B auana3oHe reMneparyp o6pa6orru, pacnpeaeneHr.re yrJrepo,{a rro ro-lrrrlr4He lpu

qeMeHrarIHH, TeMneparypH6re 3aBrrcr.tMocrtr xapaKTepr43)roI]_lue renloo6r,ren r.r gpyrfie).

Ily6:urxaqnu, [ocBrrqeHnbTe MareMarnqec(oMy MoAennpoBaHr.{rc ocraroqHbrx HafiprxeHull,

HMeIor y3Kyro cnequ0uxy, sro o6rqcHqercq cyurecrBeHHbrMu pa3nurrfiqlru $r:uxlr
npoTeKalorqlix nPoueccoe r.r Hecrarlr4oHapHocTb}o napaMerpoB, no3roMy npnBeaeHHbre

3aBr.iclrr,f ocrr.r Manorpr4MeHaMbr .{nr MoAenr{poBaHr.ts ocraroqHbrx HanpfixeHr.tit tf opvr.rpyenrrrx

npu repuoo6pa6orxe. Yqurrteaq BbluecKa3aHHoe, a(TyalrbHocr6 npeacraBneHHofi pa6orbr He

BbI3I,IBAET COMHCH]]q.

Hayvnan HoBH3rra

Hayvrar HoBr{3Ha Ar.iccepraur.roHgofi pa6orrr onpeaeJrrsroq reM, qro BnepBbre

IrpeanoxeH yHlrBepcan[,H6rii aJIfopurM napaMerpr.i.recKoii IzAesruQuraqreil

reMneparyp03aBr.tcuMbrx napaMerpoB MareMarr4qecKrax MoAeneii HarpeBa (oxlaNgenar),

no:eorslouvft peuarr o6parnylo 3aaaqy reTlnotrpoBo.qHocrn. Pa-:pa6orana MareMarr.rqecKat

MOAeJlb, KOTOpaq c r.tcrroJr630BaHr{eM pa3pa6oTaHHot-o B pa6oTe anfop}irMa no3BoJrser

paccqr.rrarb reMneparypo3aBrcnv srii. necraunoHapH sri eo BpeMeHr.r xoorbQuuuenr



KoHBeKTI4BHon TenJloor,4arl[, xapaKTepI43]Tonr]ifi Tdnnoo6MeH B npoqecce 3aKaJrKu u sraol.eMy

HecralIr{oHapHbx renJroBLrx no,teii. go:HuKaroruHX npl repl,roo6pa60rxe 3aroroBoK. ALu opnrna

napaMerpr-iqecKoi ra4eHrl.r+uxaqr{H, MareMarEqecKrur MoaeJrb r4 aBropcKoe npofpaMMHoe

o6ecne'{eHrie no3BoJrr.rJIIr c@oplrupoaarr' HoByro cacreMy KoMrrbrorepHoro MoaerupoBaHHs

TepMuqecxr4x ocraroqHbrx ualptNenuii, no3Bo:trroluyrc npoBecrl HccJIe.qoBaHLre ux

$opl,rzponauur a Aarb peKoMcHIarrr.{H no Lrx MriHr4MH3aurzH.

Ilparcruuecran 3HaquMocrr,

flparruvecxal 3Har{HMocr[, onpeaenrercq reM, qro B rr.icceprarrr4oHnoii pa6ore peueHa

3aaaqa Molle-[r.lpoBaHnq repMI.iqecKr]X ocrarorrHblx uanp.rNeuail Ha ocHoBe ar,TfopHTMa

uAeHru4rzxaqrz reMneparypo3aBucuMbrx napaMerpoB, r4Mslourtur 3HarreHI.Ls Ang pu1B1.lurr

OTPACNEii :TTANUi1, TPOMb]II].]IEHIIOCTI,I, CBq3AHHbIX C TPOH3BOACTBOM MAJIOXECTKI4X AETANEfr H3

3atoToBoK, u IIollyqeHbr cne,q)rcrqlie pe3yn6TaTbl:

1. Ha ocHoBe cr4crgMbr KoMnbrorepHoro Mo,4eJrxpoBauar, pa-:pa6oraH aJrfopr4TM

MHHUI'JI43aqlrH TepMrrqecKux ocrarorJHbrx HanpsxeHafi, nogsoJT.{}oruufi cHrz3ETb ypotseHL,

repM14rrecKux ocrarorrHbrx Hanpxxeuaii, o6utrx u rol(arrbH6rx ocrarorlHbrx ge$opr,raLlzii

i{aJIoxecrKHX Ieranefi .

2. Pa:pa6orauo nporpaMMHoe o6ecne.reuue, pearrr3yrcuee aJlr.opurM

napaMerpuqecKoif a,qenra$araqxll HeI-I3BecrHbrx napaMerpoB r{ MareMaruqecxyro Moaenr,

IIporlecca (Harpeaa) ox]raxAenllt, r03Borqroqee paccr{r4rr,rBarb r<oor}srzqlreur xoneexrusHoji

Tennoor.qarlH I'r cI'IcreMy HecralrHoHapHbrx renJroB6IX no.neii acc,reayeMoro reJIa npfi 3aKaJrKe.

3. tr4cnor*oBaHl{e cI{creM'I KoM[brorepHoro MorerupoBaHxq no3Borger

pa:pa6orarr alrropr.irM r{opper(Tr-ipoBKra ycloanii repr,rrvecxoit o6pa6ornr.r, 03Bonr}ol].rr{lt

cHu3tlTb ypoBeHb repMLTr{ecKUX ocTaroqHbx nanplNeHuft 6e: cnaxeHr.rr MexaHnlreoK}]x

cBotcTB MaTepua!'Ia 3aroToBKr.I.

4. floly.ressr,re e pa6ore pe3ynbrarhr pexoMeHlyercs rJcnonb3oBarb Ha

npeAnpr.rrrl.iqx MeranJlypfuqecKoii npoMblrxneHHocrH H aBr4arILroHHLIX 3aBolax, cBq3aHHbrx c

:ressr.rfiHoft o6pa6orxofi repMuqecxl{ o6pa6oraHnsrx 3aroroBoK.

Crpyxrypa r coAepxaHrc pa6oru

lljcceprauur coAepxr{r: 140 crp. ocHoBHoro rexcra (nnegeuue, 4 r:raasr, 3ax:rrolieHrze,

crrracoK Jrr.rreparypu c 137 l.icrounnrar,ru) u 3 npH,roxeul.u.

Bo Bnegenuu o6ocnoeaHa aKTyanr,Hocrr4 pa6orbr, crf opnryll.rpoeaubr qerrl 14 3aAaqu

uccJTeaoBaHuq, orMerreHa HayqHafl HoBr-r3Ha. llpueegeurr cBeaeHu.n o6 anpo6aquu pe3ynbraroB

AllccepraulioHHoii pa6orrt a ocHoBHbrx ny6luxauulx, aocrarortHo noJrHo orpaxar{lulr.tx



conepxaHHe .[HcceprauHh.

B nepnoii rJraBe BbrrroJruen o6:op lrMeronluxcq B nr.rreparype pa6or, nocBqrleHHbrx

onpeaeneHr{}o ocraror{Hbrx Hanptxeul.ril a AeQopr,rauufi ra Ax MareMarr4qecKoMy

Morenr4poBaHv ro. llpoeeaeH aHanu3 cyruecrByroulHX MareMaruqecKfix MoAenefi $opuraponanu.r

ocrarorrHblx HarrprxeHaii r.I BbulB.rreHbr HeAocrarxu. Ha ocHogauuu .uauHoff pa6or6l

cOopMynupoBaHa ueJr6 Lr 3a,[aq Ar.icceprarlr.roHHoro uccreloBaHur.

Bropaa rJraBa locBquleHa pa:pa6orrce cHcreMe Mo,qerrrpoBagns ocraroqgtrx

repMoHanpqxeHaft. flpegcraeleHHas cucreMa n03Bonser orpe.lenrrb reMneparypy Ha

rloBepxHocrr{ Aera,'r}i, Tennoeoii norox, Ko3S+l{uueHr renJ.roorAar{u, reuot}uuuecxue

xapaKrepr.icTr-iKr-i MaTepr4ana.

B rperseii rJraBe rrpeacraBleHa pa:pa6oraHHar MareMaraqecKaq MoAenb H3MeHeHH.{

HecTarluoHapHoto TenJroBofo IIoJI{ 3aroToBKr4 B npouecce [poBeAeH[q 3a(anKH, pa3pa6oTaHo

ycrpofi crBo onpeneneHr.Tfi r(otOOHuHeHra renroortaqx.

llpn novoultr pa3pa6oraHHoro ycrpoficrBa, cnoco6a u coorBercrByloqefo nporpaMMHoro

o6ecne-{eHHq 3KcITepHMeHTanT,Ho olpeAeneHbr H llpoaHaJrr.r3HpoBaHr,r 3HaqeHl.lrr

reMneparypo3aBIlclIMoro r<o3OOuqlieHTa renroorAar{u d(l) 14 n$Bonqrculne paccr{r4rarb

HecTauHoHapHoe TenJloBoe IroJIe 3afoToBKr4

B .rerneproii r,'raBe paccquraHa cr{creMa HecrauaoHapHbrx rerr:roBbrx nonefi c

ucIJonb3oBaHHeM gKc[epHMeHTaJrbHo loryqeHHbrx :na.]eHr.Ji xosc]Srqaenra renrooraar{r4 r.r

3HaqeHr.iq ocrarorlubrx replroHanplNenuii. Pa:pa6oraH anropr.{TM KoppeKrnpoBxu ycnoBr.{fi

repuoo6pa6orxx 3aroroBox t43 aJrloMunr4eBbrx cnJIaBoBr no3Bonqroruufi cHHXarb ypoBeHb

TepMI4rIecK[x ocraror{Hbrx uarplNenuit Ae$opMaqui 6e: cnnNesr.rs MexaHrrr{ecxr4x cBoftcrB

MaTepr-raJra 3af oToBKrr.

.{ocronepHocrr u o6ocnonanuocr}, no,ryqeHH},tx HayqHr,rx pe3yJrr,TaroB

TT^^ -  ̂ ^ - ^ . , ^ ^ - ,  ^a
Av!ruD!ynw!ro ,ru, i lHOHHbIX pe3ynLTaTOB OOeoleql4BaeTC{ COInaCOBaHI{OCTI'IO

pe3ynlTaroB 3rclepr.iMeHTa;rbHErx r.t reoperr.IqecKl4x HccrenoBaHri:i (e r.v. c pe3ynbraraMll

3Kcnepr4MeHraJrT,Hhrx HccreAoBaHuii repnruuecxHX ocraroirHbrx HanplNeHufi n xoatf$uuueura

TerlnoorAagl{ cTopoHHLIX aeropoa), KoppeKTHbIM lrcIIoJT63oBaHueM anpo6lrpoeanurIX Mero,qoB

qucneHHofo aHa!.ru3a, MareMarhqecKof crarxcruxu n ocHoB TepMHrrecxofi o6pa6orxlr.

IIy6,ruraqnu a anpo6aqun pa6oru

OcHoeulte pe3ynr,rarr,r o6cyxAa,rl.rcs Ha HayrlHrrx xoH$epenuurx u celruuapax. flo

rer\{e aficceprarlur-i ony6luronaHo 11 Ha) {Hbx pa6or, B roM qucJre 5 crareii B r43.4aHurx,

pexoMeHAoBaHHux BAK P@, 1 nareHr Ha none3Hylo Moaerh r{ I cguaere:rrcreo o focy-



,{apcrBeHHorz pefucrpaur4r4 npofpaMM Anq 3BM.

3arueqaHuq no Anccepraunu

B guccepraquonnofr pa6ore A:rercau4pona A.A. r.rMerurc.s cneAylorq'e 3aMerraHu.rr:

1. B a,rropurve pacqera HanpqxeHHo-ae$opnanponauuoro cocroqHr.r, 3aroroBKr.r B
npoqecce replfi'ruecrofi o6pa60rru He fipuBoarrcq nacrpoilxa, n03Bo-[.srolll]4e yqecrb Brr.rrHue
I43MeHeHUs O6rerra npr{ aycreHr4rHo-MapreHoI4THbrx npeBpaqeHurx na soplruponaHlle
TepMHrrecr<ux ocraroqHblx nanptxenui.

2. flpu pacvere HecrarruoHapHLrx ren,roB6,' noner.i He yqHTr,rBaercrr renroo6veH
uccneAyeMoro Tena c oKpyxarcUei cpelofi nocpeAcrBoM nyrrHcrofo epeHoca TerrJra.

3. B pa6ore roBopr4rcs o Bo3MoxHocru onpeaeneHus rpaHr.rqHr,rx ycnoBr.rii l, lI, III r.r IV
poAa, Ho npuBoArrcs pe3ynbrarr,r pacrrera ro:rbxo fpaHuqulx ycloeufi III po.qa
(xootf rhrqt,reura renloo14aun).

I4Merouluecq 3aMeqaHUs r{e

nonoxHTerLiloi oIIeHKr.I IucceprarluH.

coaepxaHrle ar{ccepTallI,la IofuqecKlI

HCCneAOBaHI'tt.

r4Meror pliHrll{nr.la:Iruof o 3HaqeHr.tg arq o6rqeii

lrlccepraqur xoporrro crpyKryprrpoBaHa. Crpyxrypa a

83aI4MocBq3aH6r u coorBercrByror nocraereHHofi qerrr

3arnroqesne

!uccepraql.ronu ax pa6ota A,rexcangpora Anapes Aler<ceeBHqa! BbrnonHeHHa.s Ha reMy

<Mo.{e-rupoeaut'le repMl4r{ecKl.{x ocraroqHbrx ualplNenuii npu [polJ3Bo,4crBe MaloxecrKr.rx

Aeranen) rr Tlpe,ucraBneHHarr Ha cor4cKaHue yuenoii creneHr4 KaHAr.IAara rexHr_iqecxHx HayK,

sBrrrercr uayuno-raa,rr.rsuxaquonnoii pa60Toft, e xoropoii Ha ocHoBaHHr4 BbrrrorgeHHbrx

aBTopoM rlccreAoBaHrlf r43J]oxeHbl HoBLIe HayrIHo o6ocgoeaHulre perxeH]r[ e o6racrz

Mo,qeJIHpoBaHar repMlir{ecKr4x ocraror{Hrrx nanpaxewufi, BHeapeHr4e KoropLIX o6ecneqrasaer

noBbIIIreHIie stpQerruenocrtt rlx orlpe,ueJreuat, noBhr[IeHue Kar]ecrBa rrpolr3BorriMbrx

MaroxecrKr4x aeraneii I{ BHOCI4T 3na.]Zrelrl{r,rfi BKJIa.4 B pa3BHTr.Ie Orpac:refi

rIpoMbIUrneHHocrI'{, cBq3aHEbTX c repltavecxoi o6pa6orxoii rI rIpoh3BoAcTBoM MaJroxecrx1tx

.{erarlen.

AeropeQepar Ar'icceprauHrr ',onHocr6]o orpaxaer co.d.epxaHr4e a,occeprauHHJ B KoropoM
qerKo H trcHo npr4Bolr,rc.fl o6rqar xapaxrepncruxa pa60rrr, xparKo pacxpbrro corepxaHHe Bcex

fnaB AlIccepTarIW u cIeJIaHO 3aKnroqeHHe Ilo BblnonHeHHbTM HCCJIeAOBaHl.rgv. TaxNe e

aeroperpepare npHBe.4eH cnucox ony6lllxoBaHH6rx pa6or, orpaxarourtzx ocHoBHbre tlo.Jto)xeH14,

.qucceprauar.i. Cpeau pa6or oly6:ruxoaano

.{uccepraqu.r u anrope$epar ro crpyxrype u o$opuleuuro coorBercrByer



rpe6oBaHrirM |OCT P 7.0.11-201L

Ha ocuonaur,ru Br,Irrell3JIoxer{Horo cqI4TaK), r{To AI,IccepraI{I4.{ coorBerorByer
rpe6onanumrr BAK PO u nn. 9 tl 10 <flonoNeHr4q o lp]rcyxregr4r4 y.renr,rx crerteHe[),

)'rBepxneElroro nocraHoBJreEneu flpanr,rrelrcTea p@ J$842 or 24 cenrx1pt 2013 r.., a ee
aBTOp 3aonyxnBaer Ilpucyxrenr,rr yrenoft crefieHr,r KaHAtTAA-ra rexHr{qecKrix HayK rro
c[er{r4aJrbgocrn 05.13.18 - Mareuaruqeckoe Mo.qeJrr.rpoBar{Ize, sr4clrenHbre Meroar,t n
KOMrrJreKCLr IIporptlMM.

OSuqr.ralrlnuft orrrroHeHT,

.qouenr Ka(be4prr <Conporr.relenze MarepuaJroB)

Of EOy BO Bocro.nro-C tr6upcxufi, rocyaapcrueunr,rfi

yauBepcrzrer rexnororuft r,r FrpaBreHr4s /
KaHA.TeXH.Ea)'K 

4
Eovemyeua Elena Earoponna

(DeAeparbHoe rocy,qapcrBetHoe 6ro.qxergoe o6pasoaarerrrnoe yqpexAeHue Bbrcrnero

o6pasonaurax <BocT ovno-cz6apcrufi rocyAapcrnennrri ynr4Bepcrrrer rexnolonafi v
ynpaBJreufir), xaQeapa <Conporuueurae Marepr4nnoB).

6700i3, Pecny6nrzr<a Eypx'nax, r. Ynan-Y4s, yn. K,rro.rencrax, a.408, crp. 1.

Te:re$ou: 8(3012) 43 -l 4-15 ; garc: S(30 1 2)4 I -7 t -50.

E-mail: office@esstu.ru
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