
OT3bIB
o(lvqzanruoro orrloHeura n.(f .-lr.H. llsrrosa Arercan4pa AlercaHApoBuqa Ha

,ql4ccepralll4oHHyro pa6ory funrNnanosa ArexcaHgpa -fluonzva <<llnrerparbHaq MoAeJrb

TerlJroMacco[epeHoca IIpn [apofpaBrrTarlrroHHoM Aperra1l(e>>, npeAcTaBneHHyro Ha

coIiIcKaHIre yvenofi crerreHlr KaHArlAara Szsuro-nrareMarurrecKr,rx HayK rro cleqrraJrbHocrlr
I.3.I4. Tenno(f usuKa r{ reoperr.rqecKar rerrJrorexHrrKa

Arcryanrnocrb reMbr Ar{ccepraqraonnoft pa6orrr

ZcnonrgosaHze rexuonorzfi yBenr.rqeHr4r He$reor4avu 6es npeABapprreJrbuoro

MOAenLIpOBaHLIt rroKa3brBaeT Hrr3Kyrc CTerreHb eQQexrunnocrz. Zcno:bsonaH[e

aHaJrrrrprqecKr.rx Mo.qerefi npnlreHrrreJrbHo K peaJrbHbrM ycnoBr.rrM Iz o6rerrau 3aqacr)'ro

flBrrlercfl, HeBo3Mo)KHbrM, a no4po6noe qzcreHHoe MoAenr,rpoBanze rpe6yer cyrqecrBeHHblx

BpeMeHHbIX 3aTpaT LI TO.IHOIO OlpeAeneHrZX reUrOsr.r3rlrrecKlrx [apaMeTpoB BO BCeX TOqKaX

rlJlacra. flosrony aKTyilnbHofi sala,aefi. flBrrflerc . co3AaHr{e r4HTerpanbHbrx MoAeJrefi rennonrrx

MeroAoB yBenl{qenrrr neSreor4aqlr, B qacrHocrr4 MeroAa naporpaBrrrarlr{oHHoro npeHa}Ka.

B ocnoee r{HTerpanbHbrx MoAereft, xar [paBr4Jro, Jrexar nonyaHaJrr,rrr4qecKr4e perueHras,

ro3BorqloIru.Ie MoAenl4poBarb rexHoJrorr4.recxufi lpoqecc B peanbHoM BpeMeHv. Ha

cero4nflunzfi MoMeHT BpeMeHI,I He cyuecTByeT rrHTerpanbHbrx rr,ro4enefi, no3Bonsrcq[x

uo4po6no onl{carb Bce cra4vrkr pa3Bvrrus. TerrJroBoro [ons rrpa rrpoqecce laporpaBr,rrarlr{oHHoro

.4peHaxa. Bonulzncrno npe.qnafaeMbrx rrao4erefi He coAepxar Kpr{Tepr,reB orrrraMrr3arlvrr

ocHoBHbrx rexHoJrort4rrecKr.rx [apaMerpoB. B cnytrae rpaArrrlrroHHbrx crrcreM paspa6oxu

cyrqecTBeHHoe Brt4sHvre Ha pa3Br4Tr.re TerrJroBofo Ilonr oKa3brBaeT rrHTep(fepeHqnx cKBaxrzH oT

coceAHl{x sJIeMeHToB paspa6orxz. llosroN{y paspa6orKa r4HrefpaJmHofi rrao4eJru, rro3BoJr.flrorqefi

B KOpOTKI4e CpOKt4 rrpoaHanr43r4poBaTb BCe CTaAr{r4 npoqeCca u orrTr4Mr43r4poBaTb 9ToT rrpoqecc,

flBrflercs. arryamnoft.

Ile.rru r,r 3 aAarrn [ccJreAoBarr[s

Anrop craBI,Ir Ilenbro pa6oru co3AaHrre r{HTerpanbHofi ruo4errIa naporpaBrzrarlLtoHHoro

ApeHaxa, Aeranl{3l{pyrou1efi o6rqrafi rennoeofi 6aranc B 3JreMeHTe paspa6orKvr, n Bbu{BJreH}re

ocHoBHbIx reuroQvsvqecKkrx oco6ennocrefi (fopunpoealurs., pa3Burr4s. u cra6urtuzaryuu

napoeofi KaMepbr. [nx eroro 6sun pelreHbr cneAyroqrre 3aAaqv:

1. flpoaualz:upoBaHbl MexaHv3MbI Tennonepe ra'rv il (f asonrrx lepexoAoB, rrpoucxoArrurx

npu [aporpaBrrrarlr4oHHoM lpeHaxe B rrapoBofi xauepe u Ha ee rpaHr.rqax.

2. Pa:pa6orana rlHTerpaJrbHar MoAeJrb naporpaBr4Tarlr{oHHoro ApeHaxa, AeraJrbHo

ytILITbIBaIorua-s o6rur,rfi rennosoit 6arralac naponofi KaMepbr B [peArronoxenrarz o ed

TpeyronbHofi reouerprara s sqefire paapa6orxz.



3. Vcranosren xpurepuft (fopur.rponanu-s repMorr,rApoArrHaMr4.recKofi cBr;3kr napbl cKBaxLIH

Anfl pinBrrrzx uaponoft KaMepbI.

4. IrlccreAosaHbr ocHoBHbre gTalbr npouecca lapofpaBr,rrarlr4oHHoro ApeHaxa or craArII4

Beprr.rKilnbHoro pocra napoeofi KaMepbr .qo ycraHoBJreHrr{ A[HaMuqecKoro paBHoBecvIA

MexAy rerrJroM, BBoAr{MbrM B rrJracr, r,r relJroBbrMr,r rroreprMlt v3 napoBoft xaueprr.

5. Ha ocHoBe aHaJrvaa Ar4HaMr,rKrr renJroBoro rroJrr npoqecca naporpaBI,ITaIII4oHHoro

,upeHax(a c ncrroJrb3oBaHueM ranrerpanrrroft MoAenkr paspa6oraHa Mero.4rrKa

orrrlrMr{3arlrrr{ rrpoqeccauvstpa5oraHbr peKoMeHAa\uv p.ns, npuMeHeHz-f, TexHoron4I4 Ha

rrpaKTlrKe.

6. flpone4ena nepu$nraqpr-s MoAenn Ha npoMbIcJroBbIX AaHHbrx.

Hayunan HoBrr3Ha rr [paKTrrqecKas 3HarrrrMocrb rroJryrreHHbrx pe3yJrbraroB

Anropol,l BnepBbre pa:pa6orana vHTerpaJrbHa-s MoAenb npoqecca naporpaBI,ITaIII4oHHoro

ApeHDKa, rro3BoJrrroqar rrpoBecru aHaIru3 Bcex craAuit paznuru-s relroBoro IroJI-f,. Hayunyro

HoBlr3Hy npeAcraBnrror Kpr4TrlqecKr{e lapaMerpbl, nne4duttrte aBTopoM: MLIHI,IMaJIIHTTft pacxo4

rrapa, neo6xo4ralrufi Anfl ([oprvtapoeanur rerlJloBoro KaHi]JIa MexAy narnetarelnrofi u

Ao6Hearcuefi creaNzwoit, u MaKcr4MaJrbnuft roe$Ququenr oxBara rlJlacra nos4eficrnueu,

coorBercrBltoqzft craIW.4I{HaMI,IuecKoro reIIJIoBoro paBHoBecl,afl'

flpe4loxenuaa aBTopoM MoAenb yqvrbrBaer HepaBHoMepHyro I{HTeHcI4BHocrb

rennoo6ueHa B BeprlrKaJrbHoM rr ropr,r3oHraJrbHoM HarrpaBneHusx. Asrop raKxe BrIepBbIe

rrpeAnaraer MeroAr4Ky orrrr4Mr.r3arlrrrl pasBvrrr,rr rerrJroBoro rors rro KplrrepI.to rcoe(f(fuqpleHTa

r43BneqeHr.ra ne(fru. B pa6ore ycraHoBneno e(f Qexu.rBHoe paccrorHl{e Mex{Ay ilapaMu cKBa)I{kIH,

npv KoropoM 3aKaqaHHoe B rrJracr refrJro rrclonb3yerc ,uau6oree rIoJIHo.

llpalcrzuecrar 3Haqr4Mocrr pa6ortr 3aKrroqaerc.f, B Bo3MoxHocrt4 npI,IMeHeHI4f,

pa:pa6oraHHofo aJrropr4TMa .4nr olpeAeJreHrrr MI{HIrMaJIbHolo pacxoAa napa, npkl KoropoM

ycTaHaBnr{BaeTcs renrroBarr cB.rr3b .4nr napr,r cKBaxuH, xapaKTepz3}'rouux sJreMeHT pa:pa6orrz

Ha MecTopoxAeHIrI4.

Oqenrca coAep)rcaHrrs AuccepraqnoHuofi pa6orrr

,{nccepraqrlr cocroprr Lr3 BBeAenut,4 rJraB, 3aKJIIoqeH[s t4 crlucKa nl4Teparyprr. O6rqufi

o6reru Ar,rccepralluu - 125 crpaHl,Iq, LlMeerc.f, 19 pucynxos z 6 ra6ruq.

B nepnoft fJIaBe paccMarpr4Barorc.rr reoperr4qecKr4e ocHoBrr coBpeMeHHbIx rerIJIoBbD(

MeroAoB yBenuqeHprq ue$reor4aura. .{eramHo rlpoaHanr,r3r4poBaHbl MexaHIr3MbI pa3Bkrrkrfl.

TerrJroBoro [onr Anr pa3nuqHbrx TexHoJroruqecKux IlpoueccoB, B ToM rIpIcJIe An.f, MeTOAOB

HelpepbrBHofi saraqxr.r rerrJroHocvtrerrs, lapour4KnwrecKoro nos4eficrnur, BHyrpl,IrJlacroBofo

ropeHr,r-fl, rrapofpaBrrrarlr{oHHoro ApeHaxa, CBrI-sosleitcrsux. Yrcagausr AocroLIHcrBa vl

HeAocrarKr.r grrrx MeroAoB. florasaHrr rrper,rMyrrlecrBa MeroAa rraporpaBr{TallrloHHoro ApeHaxa,



3aKnroqarcrqr4ecr B He6onburoM B cpaBHeHr,rpr c ApyfI,IMI{ MeTOAaMII BpeMeHI{ ycTaHoBJIeHI{.u

TeflnoBofi cBfl3v Mexqy HarHerareJrbHoft r.r Ao6brBaroqefi cKBa]KuHaMI4 (npeuenra Hlrorvlena) r'I

6orsruofi [norIaAI,I ApeHIlpoBaHLIt.

O6ognaqenrr fpaHr4rlbr rrpr4MeHraMocrlr cyqecrB).Ioq[x noAXoAoB K MoAenLIpoBaHI4ro

flaporpaBrdrarlrroHHoro ApeHaxa. llpoananlr3llpoBaHbl (pyn4anaeuraJlbHble 3KcnepI4MeHTbI IIo

olpeAeneHr,rrc .4r,rHrlMtrKr4 piBBr{T[-s rerroBoro IroJIt IIpu [apofpaBI4TaIIUOHHOM ApeHa)Ke.

PaccruorpeH rrpoMbrcnoerrfi orrbrr ycnerrrHofo [pr4MeHeHI,It rexHoJIorI4I4.

Bo nropoft rJraBe rrprrBeAeHa paapa6oraHHar aBTopoM I4HTerpanbHaJI oAHoreMrleparypHiul

MoAenb rraporpaBlrrarlrroHHoro ApeHaxa. O6ouroeaHHbIM AJII nopucroft cpeAbl flBraercfl

rrcrroJrb3oBaHlre oAHoreMrreparypuoro rpz6JII4nteHI,Lfl ga cqer 6omruofi [noruaAll rourarcra $as

c noBepxHocrbro uopracrofi cpeAbr r{ MexAy co6ofi. Bne4eHrr Heo6xo4rauble AorlyqeHvIs.,

c(foprr,lynupoBaHa rrocraHoBKa 3a1arrr4, HaqaJrbHble ycnoBLlt. B rJIaBe onucaHbl 3aKoHr,I

coxpaHeHzr Maccbr ibag u renrtosoft 6arraloc, JlexalqI,Ie B ocHoBe paspa6orannofi lro4eln.

floly.reno AorronHr4TeJrbHoe ypaBHeHrre, orucllBalorqee II,IHaMI{Ky BeprI,IKilJIbHoro pa3Bkrrus.

napoeofi KaMepbr Ha ocHoBe uponopquoHaJrbHocrr4 cxopocrr,r ee pocra coorBercrByroul4M

y,4enbHblM TeTIJTOBbIM TIOTOKaM.

B pesylrrare o6espa:trepvrBaHufl npeAnaraeMofi cucreubl ypaBHeHI,Ie loJryqeHbl KpLITepI{u

no4o6rEa, xapaKTeprr3yroqr4e rerrJroBbre [poqeccbl t4 cllcreMy pa:pa6orrn. llo4po6Ho orlllcaH

reuroSusn.recr[fi cMbIcJI neeA€HHrrx KpI4TepIleB.

Paccuorpena oAHa v3 eaxHefimrax npo6nervr [pI4 IrcrIoJIb3oBaHI{I4 MeroAa

napofpaBrzrarlptoHHoro ApeHaxa - pprcK rrpopbrBa rerrnoHocr{TeJlt B 4o6rrnarorq}'Io cKBaxuHy.

Ypanueuua Mo.4enrr lro,4z(bzqnplrorcr c yverou nne4ennoro pa:6raenzx naponoft KaMepbI Ha

o6lacrr )KrlAKr.rx (bas r o6lacrr naponofi (pa:u. lIaHarraura TpaHLIIIbI MexAy oTLIMLI o6nacrsura

rro3BoJuer cAenarb BbrBo.4 o Bo3MoxHocrr,r npopblBa rlapa n 4o6uearolqyro cKBaxLIHy.

Kpolre roro, [pr.rBe46n .rucnennsrfi MeroA perxeHl,Iq cl4creMbl ypannenufi MoAeJII{, roroprrfi

rrcrro Jrb3 oB aJI aBTop, yKa3 aHo ycnoBlle ycrofi uran o crI,I MeroAa.

B rperrefi rJraBe lpone4en anuwr3 pa3Blrtprs. TerrJroBoro rrors Ha Bcex craAl4tx npoqecca

lapofpaBr4TarlrroHHoro ApeHa)Ka. Anropolr pa6orrr [crIoJIb3oBaH MeroA acl4MrlTort4qecKoro

alaJrv3a ypaeuenrafi MoAenr{ Anr ycraHoBJreHrat MI,IHI,IMaJIbHoro pacxoplanapa, neo6xoAltuoro

4nr soplrprpoBalvs. rennosofi cBfl3vr cKBalKr,rH B gJIeMeHTe pa:pa6orKvI, kr MaKcvMaJIbHoro

roe(fQnqueHTa oxBara rrnacra eosAeficrnIleM, coorBercrByloqero cra6ranvaawlrzI pa3Brrtur

TerrJroBoro rroJrr. B pa6ore BcecropoHHe lrpoaHanI{3I,IpoBaH reuroQra:IE.recrl,rfi cMbIcJI

neeAeHHoro Kpr{Tr4qecKoro rrapaMerpa - MrrHIrMiIJIbHofo pacxoAa napa. BuepBble BBeAeHa

cTal].lg, AI4HaMI,IqeCKO[O TeIIJTOBOTO paBHOBeCr{r, 3aKJIIOlIarcUiU B BbIpaBHTIBAHVIV TeIIJIOBbIX

norepb c 3aKaql4Baeuofi rennoroft.



Ycranonneno HecoorBercrBlre epenren cra6utuzaguu roe(fQzqnenra oxBara rrJracra

sosAeficreueu ra o6no4ennocru [poAyKrln[ 14 BpeMeHr4 Haqara nepenra6elrnofi pa:pa6omu.

Peaylsrarsr pacueron rloKa3aJrr,r yAoBnerBopr,rrenbHoe coorBercrBl{e ArrHaMlrKkr pa3Blrrl,Ifl

naponoft KaMepbI c r[yu4arraeHTaJlbHbrMlr 3Kcrrepr.rMeHTaMlr gaura u Ear:repa.

Anropont [peAno)KeHa rlpolleAypa orrrrrMr{3aur4r,r pa3Br,rrr4r rerrJroBoro rroJr.f, rro Kpvreplrro

rcos(f $zquenra H3BnerleHr4s ne(fru. YKasaHHas nporleAypa rro3BoJrrer onpeAenlrrb

e(p(ferrranHufi pa:rraep oJreMeHra paspa6omv g'nr nau6oree rroJrHoro rrcrroJrb3oBaHr{q renJrorrr,

3aKaqr.rBaeMoft c napou B flJracr.

B vere€profi rJraBe rrpoBeAeHa nepra$maqur paspa6orannofi MoAenr4

laporpaBr4Tarlr4oHHoro ApeHaxa ro corocTaBJreHr4ro Ar4HaMuKr4 TexHonon{qecKzx [apaMeTpoB

c rrpoMbrcJroBbrMlr AaHHbrMr{ uecropox,4enufi Senlac v Fengcheng. florasaHo

yAoBneTBopI,ITenbHoe cooTBeTcTBze pac.rernbrx r,r [poMbrcJroBbrx gaeuczr4ocreft .

flpone4eusr [porHo3Hbre pacv€rsr BpeMeHil npopbrBa relJroHocrrreJrr B 4o6uearorqyro

cKBax{raHy p.ns ycnonrafi MecropoxAeHrs Celtic. Oupe4enen xoneqnrrfi roe(f(fuquenr

rr3BJreqeHr,rr ne(frra npu orrrr{ManbHoM paccrorHr4kr Mex(.4y ilapav'kr cKBaxr4H Anfl

Mecropox.4eHrls Fengcheng. floraeauo, qro orrrr,rMrr3arlur [o3Borser rroBbrclrrb gror

noKa3arelrb Y npeyetax IUVo.

B saxffo.{eHrrrr npr4Bop.lrTcs. Henporr{BopequBbre BbrBoAbr, coorBercrB}'rorq[e [orytreHHbrM

pe3ynbraraM. flpnne4enu nne4ennbre Kpr4Tr4qecKr,re [apaMerpbr, yKa3aH rax renrofrusuqecrczfi

cMbIcJI. C4eraHnsre no pa6ore BbrBoAbr r.rMeror BbrcoKyro crerreHb npaKTr4qecrofi gnaqr,rMocrr{,

oco6enno peKoMeHrauvn, ilaHHbre rro nporHo3HoMy pacuery rexHoJroruqecKLrx flapaMerpoB.

CoornercrBrre [aclopry cflequaJrbHocrrr

flpe4craueHHbre B ALrccepraquonnofi pa6ore pe3ynbrarbr paspa6oucu raHrerpamnofi

MoAenr4 TerrJroMaccolepeHoca npr4 rraporpaBr4TarlproHHoM ApeHDKe coorBercrByrcT <<rr. 1

@yn4arrrenrarrbHbre, TeopervqecKze v gKc[epr,rMeHTanbHbre r{ccneAoBaHvr MoJreKynflpHbrx r.r

rraxpocnoftcrB BeIrIecrB B TBepAoM, x{rrAKoM z rasoo6paeHoM cocros:a:zn p.nfl.6oree r:ry6oxoro

rroHraMaHlzt tnreuuit, lporeKaroqux rrpv rerrJloBr,rx npoqeccax u arperarHbrx r.r3MeHeHr,rrx B

$z:nvecrux cl{creMax>>, <<Ir. 2 I4ccteroBaHrze u paspa6orKa peKoMelnra\uit ro rroBbrrrreHlrro

KaqecrBa n ynyqrxeHuro reuro$z:uqecKr4x csoficrn BerrlecrB B IerAKoM, TBepAoM

(xpvcrannzqecKoM ra auop$Hou) cocronrr4sx p.nr- [ocneAyroqero r4cnoJrb3oBaHrrs B HapoAHoM

xo3rficrBe>>, <<r. 6 Teopzx nolo6zs renroQzauqecKux rrpoqeccoB>>, <<rr. 8 r{ucrennoe u

HarypHoe MoAenIlpoBaHI,Ie rerlJlo(pusrEvecrczx [poqeccoB B npr.rpoAe, TexHVKe rr gKcrrepr.rMeHTe,

pacqer u npoeKTrrpoBaHr4e HoBoro rerrlrorexHktrrecKoro o6opy4onanurr> lacnopra

clerlr4anbHocrz 1.3.14. TeunoQvrsrrna r4 Teoperr{r{ecKas rerrJrorexHr4Ka.



[uccepraqvronHas. pa6ora rro coAep)KaHr.rro, nayunofi u npaKTlrqecrofi 3HarrLtMocrra, o6reuy

u o(fopnrneHlIlo coorBercrByer rpe6onanzsn BAK P@.

3ame'ranus [o AuccepraruroHHoft pa6ore

1. Amop cpaBHrrBaer o6reu naponofi KaMepbr, paccqr,rraHnrrft c rroMorrlbro Mo.qenv c

o6reuolr naponofi KaMepbr, [oryqeHHErM B gKcnepuMeHTe r{anra u Earnepa. B

gKcnepr4MeHTe He [puBoAr,rrcr 3HaqeHrre pacxoAa \apa. floerouy B KaqecrBe

yrrpaBnrrorqero ilapaMerpa aBTop nu6rEpaer cKopocrb BeprrrKanbHoro pocra raponofi

KaMepbr, r'og6upat. 3HarreHr.re pacxoAa napa. llpu oroM orarr BeprvKanlHoro pocra

naponofi KaMepbr B MoAenlr aBrop Hr4KaK ne nepra(furlt4pyer.

2. B pa6ore He BbrnoJrHeHo couocraBneHr,re pe3ynbraroB pacqeron pa:pa6oraHHoro

anIOpI4TMa C pe3ynbTaTaMl4 paCqeTOB ILIApOALIH[IMI4qecKI,IX CI,IMynsTOpOB.

3. B pa6ore He rrpuBeAeH lrrofoBbrit r'uq cr{creMbr ypanneHnfi, ucrroJrb3yeruofi e pacqerHoM

anropr4TMe, B KoHeqHo-pa3HocTHoM Br4Ae.

4. Karoe Qu:uuecrufi crrarrc:r ycnoBu-a ycrofiuraeocrrr qr.rcJreHnoft cxeur,r (ypanneuze 80)?

5. B pa6ore He yKa3aHo KaKar ocraroqHiur neSreuacrrrueHHocrb r.rcnonb3oBaJracb B

pacqerax. llpz na.ranrHofi unacrosofi TeMrreparype Lrrvt trpkr reMrleparype

3aKar{r{BaeMoro napa?

3ar<nro.reHIae

.{nccepraql4oHHiur pa6ora fxnrnranona Arexcan4pa flnonuqa <<I4ttterpirnbHar MoAenb

TerrJroMaccolepenoca rrpra naporpaBzTarlrroHHoM ApeHax{e>> sBr-f,ercs 3aKoHqenuofi HayqHo-

xnalv$uxaquonnofi pa6oroft, BbrrroJrHeHHoit ya BbrcoKoM HayqHoM ypoBHe. Pesynrrarrr,

lonyqeHHrle aBTopoM, o6naAaror nayvHofi nonra:Hofi r4 r.rMeror BbrcoKyro [paKTzqecKyro

rleHHocrb. Pa6ora coorBercrByer Kpr{Tepr{.sM rrt. 9-14 <flono)KeHrls o noprAKe rrpucyxneHr{t

yqeHbrx creneseft>> flocranoerenux flpanr4reJrbcrBa Poccrzficrcofi (De4epaqvflr or 24.09.2013 r.,

J\e 842.

Cuzralo, .{ro f[mrdanon ArexcaHAp -fluonuu, aBTop Ar.rcceprauuu <<IrlnrerpaJrbHas. MoAenb

TerrJroMaccolepeHoca [pr4 rraporpaBr,rTarIVoHHoM ApeHaxe>>, 3acnyxr.rBaeT rrp[cpKAeHvt

yvenofi crerleHlr KaHArrAara (fvszrco-lrareMarr4rrecKr.rx HayK rro cleqnanbHocrr,r I.3.14

<<TenroSusvtKa vr reoper[qecKiur rerrJrorexHr{Ka>>.

O (f raquansnrrfi onnonenr
Be4yrqufi cneqkr aJrr4 cr
OOO <Troruencrufi ue(prrrrofi Hayrurrfi rleHrp>
KaHAr,rAar $zsuro-uareMarr.rqecKLrx Ha)aK

(cneqzamnocrr 01.04. 14 <<TeuroQusura rz

TeopervqecKar rerrJrorexHrzrca>)
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