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OT3bIB
orrnoHeHra Ha Ar40cepraur4ro cEMEpfE Bna4zvrzpa

Anercan4poBklqa Ha TeMy <ConeprueHcrBoBaHLre TexHoJrorr4r4 elK:ara.rlzfl

nblJleyfoJlbHofo TOTIJILIBa B TOTIKaX SHepfeTr4qecKkrx KoTJroB)), npeAcTaBlennofi ua

coLIcKaHI4e yreuofi crerleHl4 KaHALIAaTa TexHI4rIecKI4x HayK no cneqvaJrbHocrLr

05 . I 4. 04 - llpouurrrJreHHar rerrJrooHeprerr4Ka

Arrya.nrHocrb us6paHnofi reuu
llosrrureHze ypoBHt eueproeQQexrznnocrz Bo Bcex cQepax

xos-f,ficreeHnofi AetreJlbHocrlz flBlrflercfl o4uoft kr3 rrpvoplrrerHbrx 3araq

coBpeMeHHoro o6qecrna. EcrecreeHHo, .rro oco6o ocrpo orr4 Borrpocbr cro.flT rrpr4

npol43BoAcrBe 3JleKTpo3Hepruu. B irazponoft gHeprervKe Aonf, 3neKTpo3Hepfr.rr4,

npol43BoAzuoft Ha yronbHblx TerlJlogneKTpocraHrlr4rx, -f,BJrrerc-f, oAHoft rr3 caMbrx

cytuecrBeHHbrx. B ro )Ke BpeM-f,, B p.sAe cryqaeB clrLrraHr4e rrbrJreyronbHoro

TOIIJII4Ba B TOrrKaX SHepfeTLIqecKI4X KOTJTOB COnpOBOXAAeTCfl O6pasonaHLreM

MexaHr4rrecKofo HeAoxofa Ha ypoBHe g-10%. Tarcuu o6pa:ou, reMa

AI4CCepTaIILIOHHO|O I{CCJIeAOBAHLTfls HanpaBneHHafl Ha coBeprrreHcrBoBaHue

TexHoJIOfr4Lr C)'(.IdIaHLI[ rlbrJleyfoJlbHofo rorIJIkIBa, HeCOMHeHHO, aKTyZLnbHa.

creneHr o6ocHonaHHocrrr HayqHbrx uo.noxceHr.rfi, BbrBoAoB vr

peKoMeHAarlnfi

flp" npoBeAeHI4I4 LIccneAoBanufi aBrop r{crroJrb3oBulJr anpo6upoBaHHbre

MeToAbI TeopI4I4 ropeHllt, a3poMexaHI4KlI, TerIJIoTexHLIKr.r. 3r<cnepzueHTiurbHbre

LlccneAoBaHr4fl BbIrIoJrHeHbI B coorBercrBkrr4 e fOCTzpoBaHHbrMLr MeroAaMZ c

HcrIoJIb3oBaHve ceprzQuql4poBaHHoro o6opy4on a;glLrfl, ConocraeJreHze

pe3yJIbTaTOB' [O[yrIeHHhIX ilpV IIOMOIIII{ MOTOAOB MaTeMaTkIr{eCKOrO

MOAenr,rpoBaHLIf Lt r4DKeHepHOfO A]FrAJT]a3a LI cooTBeTcTByrOIIIr4 x

3KCTIepI4MeHTZLJIbHbIX AaHHbIX rIOKa3aJrr{ AocrarorrHylo crerreHb cooTBercrBtrr.

Tar<xe [oryqeHHble Ha npaKTI4Ke nonoxr4TeJrbHbre pe3ynbrarbr or BHeAp eH]l,fl

npeAnoxeHHbrx perueuufi AoKa3brBaror r4x npaBLrJrbHocTb.

{ocronepHocrb HayrrHbrx rroJro)r(eHufi , nrrnoAoB r.r peKoMeHlarlu fi



Hayunrre rroJrox{eHr4.f,, BbrBoAbr

Ir4ocepTarlkrr4, rrpoBepeHbr z BHeApeHbr

pe3yJrbTaTbr TeopeTr4qecKzx BbrKJraAoK 14

ypoBHe cornacyrorcr MexAy co6ofi.

HosusHa HayqHbIX rloJroxeHuit, uzltoxeHHbrx B Ar4cceprar\r4u, cocrorrr B

cneAyrouleM:

- ycoBeplrreHcrBoBaHa u3BecrHafl ynpouleHHa.rr MareMarr{qecKar MoneJrb

fopeHz,I nblneyfoJlbHblx qaoTr{q, rrro rlo3BoJr{er LrcrroJrb3oBarb ee IrJrfl

LIccneAoBaHLrfl BblropaHzrl nonzQpaKllkloHHoro IIVT rrprl oAHoBpeMeHHoM yrrere

oco6ennocrefi BhlropaHn I xax4ofi zs Qparqzfi yronrnofi nrur4, orrpeAeJr-f,eMbrx

ee cpeAHr4M pa3MepoM r4 3OJrbHOCTbrO;

TTIfl IIPOqECCA BO3|OHKLI IETYIII4X LI3 YrrrEfi MAPOK A T4 T NPLI

o6ecue'IeHzz 6olee paHHero KoHTaKTa rorrJrrrBa c roprr{r4M Bo3AyxoM,

Aocrl4rHyroM 3a crler nepeBpe3Kl4 nbrnelpoBoAoB srrcoKofi KoHrIeHTp ar\rrLr,

3KCIepLIMeHT€LJIbHO yCTaHOBJIeHO 3HaqeHr4e KoHCTaHTbT cKopocrr4 rrpoqecca.

paspa6orau cnoco6 alLanrar\ukr MoAeJrrr BhrfopaHzr nbrneyroJrbHoro

TOIIJII{Ba K yCJIOBI4-IM KOHKperHOfo KorJra 3a cqer LrcrroJrb3oBaHufl B KaqecrBe

NOA CTP OIIHOf O TIAP AMCTPA BP EMEHLI 3 AAEP)KKI4 BO CIIJIAMEHEHI4-f, ;

- ycraHoBJIeHbI 3aKOHOMepHOCTT4 BIrVrflHkrfl crerreHr{ fuBonJroTHocrr4 TorrKr4

KorJIa Ha rny6uny BblropaHzt ronJIkIBa kr Apyfr.re TeuJrorexHr4r{ecKr4e

xapaKrepkrcTuK[ rrp oq ec ca.

IIpar<ruvecKafl 3Haqr{Mocru pa6orrr

Baxnrrr'r [paKTLIqecKI4M pe3ynbrarour pa6orbr .f,BJrrerc-f, co3AaHkre MeroALrK,

c noMolublo Koropbrx MoxHo cnJlaHr'rpoBarb 14 rrpoBecrz pa6orbr rro rroBbrrrreHr,rrc

eQQer<rzrHocrld c;lnLrraHufl lIyT B TorrKax 3Heprerr4qecKr4x KorJroB.

vconeprueHcrBoBaHHafl MareMarLrrrecKaf, MoAeJrb rrpeAocraBJrrer Bo3Mo)KHocrb

IIpOTHO3LIpOBaTb BenI{rII4Hy MeXaHLIqeCKOTO HeAO)KOra, rOrOprrfi 6y4er nolyrreH B

14 peKoMeHAarJLrLr, noJrr{eHHhre B

ua Crapo6eruencr<ofi T3C. llpz 3roM

lpaKTr4rrecKLre AaHHbre Ha .4ocTaToqHoc

KoHKperHbIX ycnoBI4-sx npz. 3aAaHHoM Qparqzonnou cocTaBe TorrJrr4Ba.

Paspa6orannrrfi cnocoo a4ailTar\r4r4 MareMarLrqecrofi MoAenv rro3BoJrrer

.qff ycnosufi rfio'brx 3Hepferr4qecKr4x KorJroB, Cxr.rfarotuvxI4CIIOJIb3OBATb EC



IIYT. C uovrourro

BO3fOHKI4 neTyr{I4x

ycraHoBJreHHbrx gnaqeuufi KoHCTaHTbT CKOpOCTLI rpoqecca

rpu [peABapr4TeJrbHoM uporpeBe yfonrsofi rrbrJrr,r zs yrnefi
MapoK A z T MoxHo onpeAeJlltrb IleJlecoo6pasuocrb rrepeBpe3Kz nbrnenpoBo.qoB

srtcorofi KoHl{eHTparrLrur Lr ycraHoBl'rrb parlzoH€LJrbHbre napaMerpbr rarofi
peKoHcrpyKl{llz B ycnoBLItx nro6ofi yrolrnofi T3C. VcrauoeneHHbre B

Ar40geprarluu 3aKOHOMepHOCTI4, OnpeAenrroqr4e 3aBr4Cr4MOCTb rny6rzHrr

BbIxzraHLI-fl ITyT or crerleHl4 ra3onJlorHocrlr rorrKr4 rro3BoJrrroT orrpeAeJrr4Tb

paI{I4OH€LJIbHbIe [apaMerpbl peKoHcrpyKrlr4r4 B KOHKperHhrx yclonzxx. B
pe3ynbrare BHeApeHI4-f, paspa6oraHHblx Meporrpkr muir B ycJroBkrrx

Crapo6eurescKofi T3C 3a nepl4o I c 2010 no 2016 r. Aocrr{rHyro coKparrleHr4e

yAeJrbHofo pacxoAa ycnoBHofo rorrJrr{sa c 425 ao 390 ri(rcBr.u).

OcnonHoe coAepr(aHrre pa6oru

Bo ene4eHLrr4 AaHo o6ocnosaHlze aKTy€urbHocrr4 TeMbr, csopvrynr4poBaHhr

Ilenb u 3a\aqu I4ccJIeIOBAHLrs., npeAcraBJreHbr HayqliHafl HoBr43Ha 14 rrpaKTr4qecKaf,

3Harll4Mocrb nonyrIeHHbIX pe3ynbraroB, oilpeleJreHbr o6rer<r 14 npeAMer

I4ccneAoBaEr4fl', npI4BeIeHbI cBe,4eHus o6 aupo6aqraLl pe3yJrbraroB LrccJreAoB aHkrfl.

B nepnoN'r pa3AeJIe AaH aHankrc TpaTr4rlzoHHbrx kr coBpeMeHHbrx cuoco6os

coBeplrreHcrBoBaHl4t rexHoJIorI4kI clKLrraHufl ITyT B TofrKax 3Heprerr.rqecKr4x

KorJroB. BHzNaanrae yAeJreHo oco6eHHocrf,M TorroK KorJroB, cxlrraroqzx rnep4oe

TOIIJII4BO B rIbIneBI4AHoM cocrotHI4LI, Qzszr<o-xrlMl4rrecKr4M ocHoBaM Teopr4lr

ropeHLI-[. lIpoananLI3LIpoBaHbI z3BecrHble MareMarr4qecKrle MoAeJrz BbrropaHvfl

flyr. PaccuorpeHbl coBpeMeHHbIe rlpeAcraBneH.,fl o paur4oHrurbHbrx napaMerpax

I43MeJlbqeuzx. llpoaHurr43krpoBaHbl coBpeMeHHbre [oAXoIbr K KoHcrpyzpoBaHr4ro

nblneyfonbHhlx fopeJloK. Paccrr,rorpeHbl TexHoJrorLUr nlasueusoft 6esrr,rasyrHofi

pacronKI4 tIbIneyfoJIbHbIX KOTJIOB, LrCrrOJrb3oBaHZe aHaKnapLrlta rrpv clKLf.]aHLrLr

rnepAoro T0TIJII'IBa, a raKxe pe3yJlbTarbl BHeApeHr4.f, clKr4f aHkrflTorrJruBa Ha KoTJrax

c yMepeHHbIM KOHTpOnI4pyeMbIM XLrMZrrecKLrM HeAO)KOfOM. Brrnonnenrze

nl4reparypHoro aHsurLrca no3BoJII4JIo cQopuynLlpoBarb o6rerr kr rrpelMer

AI4ccepraIII4oHHoro klccneAoBaHvtfl, a raKx{e ero Uenb u 3aIlaYIu.



Bo BTopoM pa3AeJIe rIpeAcTaBJreHbI ocHoBHbre MeToAbr, zcrroJrb3yeMbre

aBTOpOM B rIOCJreAyroIrIktx pa3AeJrax AIrfl perxeHra-f, rrocraBJreHHbrx 3a.{ar{. B
KarlecrBe oAHoro trs 6a3osrrx LIHcrpyMeHToB rnfl LrccrenoBaluflaBTop zcnoJrgyer
ycoBeprleHcrBoBaHrryro r4M MOAenb fopeHkr.fl rlyr. B pe3ynbrare
ycoBepIleHcrBoBaHLI[ I.a]F'Hafl MOAenb rro3BoJr-fler paccMarp krBarb BbrropaHLre

nolz@parcuLIoHHofo llyr c yqeroM ocoOenuocrefi BbrropaHLrr raxAofi vr3

Qparqzfi' [4x lauHofi uareMarl4qecKo MoAeJrr4 npoBeAeHo r.rccJreAoBaHr4e ee
rlapaMerpz'IecKofr qyBcTBI4TeJIbHocrIz. Tarcxe B AaHHoM p Aene [peAcraBJreHbr
I4ctroJIb3oBaHHhIe aBTopoM MeTOALIKI4 orlpe.4ene]HuflxapaKTepr4crLrK TorrJrkrBa.

B rperbeM p€BAeJIe paspa6oran croco6 aranrar\r4u MareMarr4.recrofr
MoAeJIkI BhIropaHLI-f, lIyT K KoHKperHbIM ycnoBzrM 3a cqer LrcrroJrb3o BaHLrr
BpeMeHI4 3arepnffiI4 BOCnJIaMeHeHLTfl B KaqecrBe [oAcrpoerrHofo napaMerpa.
zc'orrsoBaHl'e AaHHoro noAXoAa npor4nJrrocrpr4poBaHo Ha npr4Mepe aHarr.r3a
peKoHcrpyKIII{I4 ropenoK oAHoro 143 Kornon Crapo6eurescxofi TOC. llpz erou
6rrlo olpeAeneHo BpeMrI 3aAepx{Klr BocnJraMeHeHr4r Ao Lrnocne peKoHcrpyKukrr{.
vcraHosreHHble pe3ynbrarbl' Hap{Ay co cHLr)KeHr4eM MexHeAox{ofa, [oKa3arrz
:$Qercrr'rnHocrb upoae4ennofi peKoHcrpyKr\vv u rro3BoJrznr4 ToqHee [oH.{Tb
rIpI4pOAy IIOJI]iqeHHof o rrono)Kr4 TeJrbHof o p e3ynb T aT a.

B verneproM pa3Aere a3yqeHo Bnl4.f,uze o6ecleqeHLr-fl [perBapr4TeJrbHoro
KoHTaKTa llyr c roptquM Bo3AyxoM Ha rny6zuy BbrropaHr.rr, a rarcKe .rlaHo

lpoqecca 14 OnpeleJreHbr efo Bax{Hbre

3KCNEPI,IMEHTAJIbHbIX NAHHbIX

no.rrcHeHr4e npLrpoAbr AaHHOTO

xapaKrepucrkrKlr. B pe3ynbrare o6pa6orr<z

ycraHoBJreHO 3HaqeHue KoHCTaHTbT cKopocrr4 rrpoqecca Bo3foHKr4 reryqr4x Lr3

yuefi MapKZ T ra A ilpu vx rpeABapI4remuofi reurosofi o6pa6orre 3a cqer
KoHTaKTa c rop.gqr4M nepBrrqHbrM Bo3AyxoM. O6ocnoBaHo, rrro ocnosHofi
upzvuuofi cHI4xeHI4{ MexaHzqecKoro HeAo}Kofa flBrrrercfl BbrAeJreHkre reryql4x
BerlecrB H3 TorIJrI4Ba Ao rlonalaHl4s ITyT B TonoqHoe npocrpaHcrBo KoTJra,

BbIAeJIeHI4e 3HepfI{I4 OT Qlr<L[aHLrfl KOTOpbrx B TOnKe KOTJTa ycKop,f,er BbrAeneHLre

ocrasnefiQflqacrLr reryqux BeqecrB, nporpeB qacrr4rl kr vxBoclnaMeHeHLre, qro
NPI4BOAI4 T K YMCHbIIIEHI4IO BPEM EHI4 3 AAEPXKI4 BO CIINAM EHCHLI.fl .



B nsrorrl pa3Aene kIccJIeAoB aHo Blrr4flHr4e cTerreHkr fa3orrJlorHocul TorrKI4 Ha

fJIyoI4Hy BbIfOpaHI4t TOTIJII4Ba n Apyfr4e TefrJrorexHLrr{ecKLre xapaKTepkrcrLrKLr

npoqecca (rvraxcuNazurbHylo u cpeAHroro reMrreparypbr Qar<ela, reMrreparypy

yxoA{Iqzx LI3 TOTIKLI rason). Zccle4onaHvre npoBeAeHo B BLrAe qprcJreHHbrx

SKcnepI4MeHToB Ha ocHoBe KaK craHAaprHbIX MeroAoB pacqera, TaK u
ycoBeplxencrsosaHHofi MareMarLI.{ecKofi MoAeJrr4 BrrropaHLrf lIyT Infl Bcero

B O3M O)I(HO| O AI{ A[A3 OHA 14 3MCHEHLI' f A3 OIIIIOTHO CTI4 TOIIKKI.

B urecrofi rJraBe npeAcraBJIeHbI pe3ynbrarbr LrccJre AoBaHufl 3KoJrofr4rrecKr4x

LI SKOHOMI4qeCKI{X aCfIeKTOB peanr43arlLrr4 npe[nolKeHHbrx HayqHo-TexHzrrecKLrx

peueuufi.

O6rqze 3aMeqaHrlq

llo Ar4ccepraqzouuofi pa6ore B.A. cevreprex ueo6xo4zvro cAenarb

cir eAyroqz e 3 aM er{ alJvrfl :

1' B pa6ore He xBaraer AocrarorlHo uy6oxoro rrorcHe:aLrfl o ToM, KaKr,ru o6pasovr,

oyAyr I4cnonb3oBarbc-f, B AiulbHefiureu Ha Crapo6eruescxofi T3C (utm Apyrr,rx
uo4oourrx [peAnpr4flrzxx) pe3yJrbrarbr, nonyqeHHbre [pv r4ccJreAoBaHLrLl

rpancQopva4uir, Koropble upoucxoAsr c IIVT npz o6ecrerreHlru 6oree paHHero

KOHTaKTa C foprr{krM BO3AyXOM.

2. B pa6ore He paccMorpeH raxofi oqeBr4AHbrfi cnoco6 cHr4)KeHz.rr MexaHr'rrecKoro

HeAoxofa KaK rIoBbIIIreHI4e cTeneHI{ Ll3MenbqeHzs IIYT Ha ruapo6apa6auustx

MenbHZIIax. Terr'r 6onee, rITo ycoBeprxeHcrBoBaHHar B Azrcceprar\uv

MareMarl4rlecKa-s MoAenb BblropaHlrr uonuQpaKIII4oHHoro rorrJrkrBa no3BoJruta 6st

3. He Ao KoHrIa

napaMerpz.{ecxofr

BbITIOJIHLITb rlp eABapkI TenbHyro oIIeHKy s S S e xrzBHo crl4 TaKoro M ep olpz-rrrr4-fl .

froH.f,THo, KaKr4M O6paSou B rrpoqecce LrccneAoB aH][tfl

qYBCTBI,ITEJIbHOCTI,I MOAEJII4 BbIIIOJIHflJIOCb CPABHEHI4E

pe3yJlbraroB MoAeJIr4poBaHLrfl rlpr4 HeKoefi cpe4uefi reuneparype Qaxena u npu
pe€LnbHoM 3aKOHe Lr3MeHeHLrrr reMrreparypbr no .4nr4He Sarena.
B pa6ore Her uoxcnenzfi, KaKr4M KoHKperHo

r4ccneAoBarrufi zclonb3yrorcf, ycraHoBneHHhre Bo

rrapaMerpz.recrcoft qyBcrBr4TeJrbHocrkr MoAeJrz.

4. o6pasorr,r AIrs. 4alnrefiruzx

BropoM pa3Aene AaHHbre o



5' lauurre o sKoJlorl4qecrofi eQSer<rznHocrlr lonyqeHHbrx peruenzfi ro
coBepIueHcrBoBaHI4IO TexHoJrofr4r4 clKkrraHu'- ITyT Aa)Ke B ALrCCepTar\uu
npeAcraBJIeHbI AocraroqHo Te3LIcHo. Xor.f, cyrb rlpelcraBJreHHbrx .rlaHHbrx
roBopr4T O 60nrruou o6revre zccJreAoBauuit, npoBeAeHHbrx B naHHoM
HanpaBireHr4r{.

6. Taxxe B Ar4cceprar\vnkrMeerc{ p.flA Heroqnocrefi QopuynzpoBoK:
TaK upoSecczonalurrfi TepMI4H (neryqr4e)) B .qr4cceprarlLrr4 cJreAyer

npeAcTaBr.rrTb KaK (JreTr{r4e BerrlecTBa) ;

HecMorp-f, Ha KOppeKTHOe BBeAeHkre coKparrleHr4{ lIyT, [o TeKCTy

AZCCeprauI{n aBTOp llooqepeAHo I4clonb3yer ro noJrHyro 3arrr4cb (rrbrJreyfoJrbHoe

TOTUII4BO)), TO efo coKparlleHr4e.

' ornaxo [pI'rBeAeHHbIe 3aMeqaHz.rr Hoc.rrr .racrHrrfi xapaKTep u Aa''afl
Ar4C C eprauzoHHa-fi p a6 0ra 3 acny]KLr B aer nono)KzreJrbHyro orIeHKy.

3AKIIOI{ETJME

B rlpeAcraBleunofi Al4ccepraqzouuofi pa6ore perxeHa BalKHafl Ha)^{Ho-
NPAKTI4qCCKAfl 3ATAqA COBCPUCHCTBOBAHI4'I TCXHOJIO|I.IZ C>KLIIaHLIfl IIYT B TONKAX

3Heprerl4qecKIlx KorJIoB. llpone4ennufi aHaJrzrs 4auuofi rucceprar\krLr Aaer
Bo3Mox{Hocrb 3aKJIroqLITb, qro Al4ccepralll{oHuax palora Cevrepre.a Bla4LrMnpa
Alercau4poBI{qa coorBercrByer rpe6onanulu rryHKra 2.2 lloroxeHLrq o
npI4cpKAeHLru freHbIX creuenefi, yrBepxAeHHoro [ocraHoBJreHr4eM Cosera
MzHzcrpon [oHeqr<ofi Hapo4nofi pecuy6nzru, a ee aBrop 3acnyxr4Baer
npzcyxreHr4fl yveuofi creIIeHIl KaHALrAara rexHlrqecKr4x HayK rro creqaaJrbHocTrr
0 5 . 1 4 .0 4 - llp orr,muur eHHa_f, rerrJro3Heprerr4K a.

Inpenrop I4ncrzryra crpor4TeJrbcrBa,

APXI4 TCKTYPbI LI XI4NI4 IIIHO. KOMMYHANbHO| O XO ggfi CTSA

foy BO JIHP <Jlyrancxrafi rocyAapcraenHufi

yHr4BepcLrrer zM. B. nans)

A.r.H., npo$eccop

llo4nzcr An4pzfiuyr<a H

/h4 flL la '/

An4pzfivyK H.A.


