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OrsHn BeAyrrlefi opraHr3a
Ha AzcoeprarlzoHnyro paoory Yuancrofo An ArercaH4poBr,rqa

(P a3BLITI4 e reop erLrrre cKux 14 TexHoJrorlrrrecKux o cHoB BHO|O IpOLT3BOACTBa

rrpoKaTa r43 penbcoBbrx cT€LlrevrHa ocHoBe KoMrrneKcHofo napaMeTpa orrTLrMr{3aIlvvr>>,
npeAcTaBneHHyro Ha colrcKalJvre yreuoft cTerreHu AoKTopa TexHuqecKr4x HayK

rro cuerlkruurbHocrlr 2.6.4 - O6pa6orKa Mer€urnoB AaBneHLreM.

Arcrya;rrHocrb pa6orbr
,{ucceprarluoHH€ur paooTa, cBfl3aH.Ha[ c IIoBbIIueHueM KaqecTBa

x{ene3HoAopo)KHbrx peJrbcoB TEXHI'IKO-SKOHOMLIIICCKIIX TIOKA3ATENEI4 UX

rlpoz3BoAcrBa, rrMeer ocg6yro aKTy€urbHocrb B cBflsvr c ne4yrqefi ponbro
rpy3orlepeBo3oK )Kene3HoAopo)KHbrM TpaHcrroproM B crpyKType oreqecrBeHHofo
rpysoo6opora. llpousno4crBo orerrecrBeHHbrx )Kene3HoAopoxubrx peJrbcoB,
o6naAaroIqllx gKcrInyaraIILIoHHbIMI4 xapaKTeplrcrr{KaMu Ha ypoBHe BeAyrqvx MrrpoBbrx
upoLl3BoAurelefi kI KoHKypeHTocloco6nrx c HLrMrr uo ce6ecrolrMocrlr [polr3BoAcrBa,
flBr'jercs, arryanrHofi 3aAaqefi TarcKe B cBfl3vr c peuwl.F,arll/leir KoHrlelqulr
rrMrropTo3aMerrleHurr.

Co4epxanue pa6orrr
,{zccepraqur I{3noxeHa Ha 295-ru crpaHzrlax MarrTrlHorrncHofo reKcra,

crpyKTypHo cocrorlT H3 BBeAeHzr ) rrflTvr fJraB, 3aKJrrorreHnfl, 6z6nuorpa$uuecroro
crlrlcKa us 272-x HallMeHoBarrnit u 4-x rpnno)Kenufi. CoAep)KHr 79 pucynrcos u 53
ra6ruurr.

BneAenue BKrloqaer B ce6s o6ocHoBaHlre aKryanbHocrr4 pa6orbr, coAepx{raT
ollucaHlle cTerIeHLI pa3paooTaHHocTrr TeMbr LrccneAoBaHurs) JrLTrrHofo BKJraAa aBTopa,
IIA)^IHOfi HOBII3HbI I4 TIPAKTKIUCPrcOfi 3HAqI4MOCTU PA6OTbI, METOAOJIO|IIU LI METOAOB

IrccJreAoBanufi; Bo BBeAeHLIz coopuyru4poBaHa Ilenb u 3alla'c.v Alrcceprarlnonnofi
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KOHIIeHTp arII1{Id OCHOBHbTX XLrMLrrre CKLIX

rrJracTLrqHocTll v conpoTLrBJreHue
penbcoBbrx cT€urrx Ha Kpr4Tepr{fi

llorv.reHHrre 3aBl4cl{Mocrr4

B nepnofi rJraBe
paccMarpunaeuofi B

rrpLrBoArTcs pe3ynbTaTbr allalrv3a coBpeMeHHoro cocrorHrrf,
pa6ore HafrHo-Texnu.recrofi upo6reuu, npoBeAeHHoro c

r4crroJrb3oBaHrreM LrMerouluxcf, B oTKpbrToM AocTyrre HarlHo-TexHkrqecKllx rrcTorrHlrKoB.
Cracreuarkrsa\vfl, pe3ynbraroB aHanu3a no3BorrrrJra o6ocnoeau nrr6op KoHKperHhrx
HarrpaBnesutrtu MeroAoB r4ccneAoBanuit B paMKax AocrrDKeHvrs,\eilu Auccepraqraonnofi
pa6oru.

Bo nropofi rrlase coAep)Kprrcr orrLTcaHvre pa3pa6oraunofi aBTopoM MeroALrKLr
coBeprueHcTBoBaHlrr pexrrMoB rrpolr3BoAcTBa rrpoKaTa r43 penbcoBbrx cTarren Lr
€urroplrrMa ee [pLrMeHeHr{f,. llpz oroM rrprrMeHeH nosHfi rroAXoA K rrolrcKy
orrTlrMarrbHoro TexHoJrofLtqecKofo npoqecca npoKaTKr{ penbcoB vr olpeAeneHLrro
corrporlrBlrenus. rrJracrkrrrecrcofi 4eQoprraarluLr KoHKpernofi MapKLr craJwr rrppr saAaHHoM
coqeraHLr u repMoMexaHlrqe cKlrx uap aMerpoB 4e$oprvraquu.

B rperrefi rJIaBe [peAcraBJleHbr pe3ynbrarbr gKcrrepuMeHT€LrrbHbrx LrccJregonauuit
conporllBIreHLrA 4eSoprr,raqzu u rrJracrlrrrHocrrr penbcoBbrx crzurefi pa:lHolo
XLIMTITIeCKO|O COCTaBa B 3aBkrCr,rMOCTrr OT TeMrrepaTyphr, CKOpOCTTT U CTerreHU
4eSopuarlnn, xapaKTepHbrx AIrs. ycnonnfi 4eficrnyroulux [poKarHbrx craHoB. Ha
ocHoBaHlII4 rronfreHHbrx pe3ynbraroB onpeAeJreHbr u o6o6rqeHbr B BLrAe ypanHenufi
perpeCCkILI 3aBLIcLIMOcTLI, XapaKTepII3yIOqze KaqeCTBeHHoe V KOJII4qeCTBeHHoe
Blrvrfllr^vre Bblrue[epequcJreHHbrx repMoMexaHlrqecKzx rapaMerpoB 4eQopuaqzu vr

o6ocnosaHbl Mer€LIInorpaQnvecKLrMLr nccneAoBa:rturflMur crpyKTypbr MerurrrJra Ao kr nocJre
4eQopuaqzu.

tlernepraa rJIaBa nocBtlrleHa LrccneAoBaHrrrM npoqeccoB o6pasonanur vr
rpancQopMallnLr 4eQercron penbcoB Ha Haquurnofi craqvrvux [poKarKz, o6pa.:oBaHlrro
u Sopuou:MeHeHl{ro 4e$erron coproBbrx HepenbcoBhrx Br'rAoB rrpoKara,
rIpoLt3BoAI{MbIX rI3 or6paronaHHbrx penbcoBbrx cralefi. Kounlerc [poBeAeHHbrx
LlccneAoBarruit BKJIIoqaer if ce6s, MareMarurrecKoe MoAeJrLtpoBaHrre HarrprlKeHHo-
4e$opvrupoBaHHoro cocro.f,HLrr MerarrJra, [poBeAeHHoro c LrcrroJrb3oBaHr4eM
nporpaMMHoro KoMrIJIeKca (DEFORM), gKcnepr.rMeHT€rrrbHbre vccneAoBanr4fr Ha
la6oparopHoM rlpoKarHoM craHe, Mer€rnnorpaSuuecrue vr peHTfeHocrpyKTypHbre
uccJIeAoBaHUfl. o6racreft noK€tirkr3arlzu xapaKTepHbrx 4eQerron lpoKara,
cTaTucTvFlecKne rlccneAoBaHkrfl, BrrufllJlrrfl, rrapaMerpoB rrpoKaTHofo LI crElrrerrJraBr4JrbHofo
rrepeAenoB Ha BeporrHocrb o6pasonaHux 4eQeKroB npoKara.

B rsrofi rJIaBe rIpeAcraBJIeHo olrl4caHr{e gTarroB paspa6orKvr vr lpeuMyrrlecrB
HOBbTX pe)KkrMoB rrpoKaTKlr )KeJre3HOAOpOX(HbrX Lr ocTp.rrKoBbrx penbcoB Ha
yHuBepc€ulbHoM penrco6aroqHoM craHe AO (EBPA3 3CMK), HoBbrx pe)KuMoB
rlpoKarlclI MenroIrIkIX IxapoB ns or6paroBaHHbrx penbcoBbrx crarefi Ha rxapolpoKarHoM
craHe AO (fM3)), o raKll(e HarlJlaBoqnofi uponoJroKn AJUr BoccraHoBJreHrrr [poKarHbrx
B€UIKOB CTaHOB, B COpTaMeHT KOTOpbTX BXOALTT penbooBafl. CTaJrb.

Cne4yer orMerlrrb, qro ocHoBHbre p€BAenbr Ar4cceprarlzonHofi pa6oru
BblcrpoeHbl ron4qecKr4 rrocneAoBarenbHo r4 o6ra4aror B3auMocB.trsrro. Co4epxaHue
pa6orrr, B ToM qLIcre upzrr,reHr6Mbre MeroAbr Lr rroAxoAbr, rroJrHocrbro coorBercrByror

SJIEMCHTOB B

4eQopuraquz.

cnequallbHocrll 2.6.4 O6pa6orra MeraJrnoB AaBJreHLreM, a B ony6rzrcoBaHHbrx



xene3HoAopoxHbrx
.uaHHbIe o

peJrbcoB B

aBTOpOM HarrHbrx cTaTbrx, [prrBeAeHHbrx B aBTopeoepaTe, oTpa)KeHbI ocHoBHbIe
pe3ynbrarbr ArrcceprarluoHHofi pa6oru.

Co4epxanu e aBropeQepara coorBercrByer coAep)KaH?IIo ALIc c epr aIJvrv.

TeoperuqecKaq u [paKTrrqecKafl 3HarrrtMocrr pa6orrr
B npe4craereHHofi AlrcceprarluoHnofi pa6ore pe€url43oBaH KoMlrJlercsrrfi noAXoA

K perneHlltlo [ocTaBJreHHhrx 3aAaq. zcnoDsoBaHo coBpeMeHHoe sKcIrepLIMeHT€ubHoe

o6opy4onaHne 14 rrpr{KJraAHbre uporpaMMHble KoMnneKcbl Anfl Qiaeuuecroro vr

MareMarLrrrecKofo MoAeJILIpoBaHkrs. [poqeccoB IIpoKarKu.
B pa6ore rroJrfreHbl cneAyroqlle HoBbIe HayqHble pe3yJlbrarbl:
- o6ocnoBaHbr 3aKoHoMepHocrlr Lr MexaHLT3Mbr BJII4flHkrfl. TepMoMexaHLIrIecKLtx

rrapaMerpoB 4e$oprraaqrEn v xlrMLrqecKoro cocraBa penbcoBblx cra-neft ruLIpoKoro
MapoqHoro p flAa Ha rx conporI,IBJIeHrIe 4e$oprvraq vv v nracrllqHocrb ;

ceqeHuro (soHarvt
. HOBbIE

Kpr{cr€rnnnzaguu) HenpepbIBHoJIrITbIX 3aroroBoK penbcoBux cralefi ;

- 3aKoHoMepHocrr4 rr3MeHeHr{r co[porkrBneHvrs. IrJlacrkIqecrofi 4eQoprvraqvn ro

SopvrnpoBaHvrkr Lt rpanc$opMalluu 4eQercron
ycnoBr4flx rrpoKaTKrr rIepHoBbIX KJIeTSX

pelrco6alorrHbrx craHoB Bo B3azMo cBr3lr co cxeMo fi, nartp txenno-4eS opMrlpoBaHHoro
COCTO,f,HLI' MCTAIINA;

- 3aKOHOMepHOCTL o6pa-ronanux u BhIKarbIBaeMocrLI 4e$erron rtpld
npor43BoAcTBe coproBbrx 3aforoBoK u MenIolpIX uapoB r43
HenpepbrBHoJlr4Tbrx 3aroroBoK penbcoBrrx cralefi .

flparrnuecKas 3HarrlrMocrb pa6oru 3aKnroqaerc.f, B I{crloJlb3oBaHkru
parpa6orannoft MeroArrKlr, ocHoBaHnoft na [puMeHeHzLI KoMrIJIeKcHoro napaMerpa

pelKrrMoB

eneproeSQerrznnrrx 
" i)Kene3HoAoporrGhrx penbcoB, penbcoB cneqLr€rJrbHoro HztsHaqeHLrr (ocrparoaux), v

Marepzanoc6 eperarorqux pexrrMoB rrpoKaTKLr

Menroqr4x rlapoB.
@arrnqecxuft rroArBepxAenurrfi eKoHoMrr.recKufi e$Sercr or

coBeprueHcTBoBaHllr rexHoJroflrr.r npolr3BoAcrBa )Kene3HoAopoxtHblx penbcoB kr
rroBbrrrreHr4f, npoLr3BoAlrreJrbHocrlr penrco6arorlHoro crana AO (EBPA3-3CMK>

cocraBlrJr 6oree 120 vuu. py6lroa (np" AoneBoM y,r'acrurvr aBropa 20%). OxzAaeuufi
cyl,rruapnufi gKoHoMlrrrecrufi sQ$ercr, roryreHnufi rro pe3ynbraraM orIbITHo-
rrpoMbrluneHHofo onpoooBaHur upokr3Bo.qcrBa ocTprKoBbIX penbcoB vr Menloqvx
rxapoB c LrcrroJrb3oBaHLIeM pa-rpa6oraHHbrx HoBbrx pe)KLIMoB IIpoKaTKLI, rrpeBbllxaeT
50 rranH. py6lrop,.

flolyrenHbre aBTopoM pe3ynbrarbr uccneAoBarruit MoryT 6rru ucrroJrb3oBaHbr Ha
coBpeMeHHbrx penbco6aro.rHbrx craHax, o6opy4oBaHHbrx rpylrraMlr yHuBepcuurbHbrx
paooqux KJrerer4.

Pesynrraru AucceprarlzonHofi pa6orrr nclonb3yrorcr raKxe B yre6novr
rpoqecce OfEOy BO <<Cuivpcrcufi rocyAapcrseHHnfi
yHr4Bepcnrer> rpv noAroroB*e itaymo-rleAarorLrqecKlrx KaApoB.

oTopaKoBaHHbrx

pa:pa6orre
o IrTLt MLr 3 arJLrr; Anfl . c o B eprrreH cTBo B aHHrI
penbcoB vr HepenbcoBofo lrpoKaTa,

rIpoLr3BoAcTBa )KeJre3HOAOpOXtHbrX

c rroMorubro srofi MeToALIKTI

r{HAycrpLr arlrnrrfi



3avreqanus
I. [ttt paapa6orKl,I olrrl{MarrbHbrx pe}Kr4MoB [poKarKr'r Ha peJrbco6aro.rHola craHe

aBrop rpeAnaraer I4crloJrb3oBarb KoMrrJreKurufi xpr.rrcpufr (Sopvryila 2.1), roroprrfi
yrlurblBaer eueprosQ$errrannocrr, KarrecrBo rrpoKara, Mareplr€lJroc6epexenze Lr
rIpoI43BoAZTeJIbHocrb craHa. He IroHf,THo, r4s KaKr4x coo6paxeunfi [plrHlrMarorct
3HarIeHI{t BecoBbIX rcosSSzqHeHToB p.nfl qacrHbrx noxa-:areuefi Kpr{Tepur, KaKze
rlapaMerpbl sBJltrIorcs yrpaBnltrcullrMr npv orrrprMr43ar\vrvr v qro co6ofi upe4craBJrrer
cr4creMa orpanuuenrafi, KaKHM o6pa:orr,r [pr4 noAcraHoBKe B Soprr,ryly (2.3)
HaTypanbHofo troKa3aTeJr-rr X1 MoxHo nonr{r4Tb 6espasuepHyro BenuqlrHy yi
(napaue:rpbl &i Her43eecrnrr)?

flpta pacqere cocraBJlsrorqefi eneproe$Serrznuocru Anfl orrpeAeneHlrt
gHeprocHJIoBbIX [apaMerpoB rrpoKarrcr,r (n qaerHocrrz rcoeQQHrIr4eHTa HarrpflxeHHoro
cocro.xHllt ro Sopvryne 2.I0) aBrop rrpuMeH{er MeroAr{ry A.Z. I{enzxoea, Koropaf,
npeAHa3HarleHa AIrfl nurcrosofi tlpoKarKr4. ,{ono4oB o ee [pLrMeHLrMocrLT npn npoKarKe
B penbcoBblx K€uII{6pax aBTop He npr4BoAHT, xorf, r43BecrHbr MeroAr4Kr4 Arr pacqera
3Heprocr,rJroBbrx rapaMerpoB npoKarKr,r B penbcoBbrx ranu6pax.

2. AnropoM BnepBbre uonyqeHbr B Br4Ae ypaBHeHr{fi perpecczu QopvryJrbr Ant
pacqera corporkIBlrenprfl,4e$opvrar{Hu os ptaapenbcoBbrx cralefi (Sopllynrr 3.3-3.6) n
3aBLIcI{MocrH or repMoMexaHriqecKlrx roe$$zqr{eHroB vr $opnrynu (3.7-3.10) B
3aBrrcl4Mocru or xlrMr{qecKoro cocrana crarefi. Crarucru.{ecrofi oueHKr4 a.[eKBarHocrrl
srr4x $opvryn (3.7-3.10) anrop He rpr.rBoAnr.

llpu eronr Ha rpaSnqecKrlx 3aBucrlMocrrx oKcrrep?rMeHT€rlbHbrx AaHHbrx os or
orHocl4remsofi 4e$opuaqrarz (pucyHKr4 3.5 - 3.6) ua4no, qro era 3aBlrcuMocrb LrMeer
MaKcIaMyM, rrro o6rgcuqercq aBTopoM HanHrrHeM AllHaMu.recrcofi peKp?Icrzlnnkrgar\krvr.
O4uaro [pocrafl crelreHHafl 3aBncuMocrb os or orHocr.rrelrnofi 4e$oprvraqzrz B

Soprrrynax He rro3BoJrrer nonyquTb Kpr{Byro c gKcrpeMyMoM.

3. llpz I4ccJIeAoBaHLrv MexaHr43MoB o6pasonanux xapaKrepHhrx 4e@emon
peJlbcoB (rnana 4) ne npondEeu anaJrvr3 BrrvflHufl. rrapaMerpoB HarpeBa 3aroroBoK noA
npoKarKy Ha BepotrHocrb o6pa:onaHur v pa3Br4Tvrfl 4eSerron. Coruacuo
o6qeupuHtrblM npeAcraBJreHurM TeMrreparypHo-BpeMeHHbre lapaMerpbr HarpeBa
3aroToBoK oKa3bIBaIoT 3Har{I4TeJIbHOe BIrVrflIJI.4e Ha KaqeCTBO |OTOBOfO npOKaTa.

4. B pa6ore (rnana 5) roBbrrrreHue KarrecrBa rrpoAyKrluu orleHlrBaerc{
yMeHbIrIeHr{eM ee or6paroBKH rr He rrpprBo.q.rrrcr AaHHbre o BJrLrrHLrkr pa3pa6oranurrx
pexl{MoB IIpoKaTKI4 Ha MeXaHUr{eCKr,re CBOHCTBa Xene3HOAOpOXGbrX !r OCTpf,KOBbTX

penbcoB (npouHocrr, IIJIacTI{rrHocrb, yAapHy}o Bfl3Kocrb, TBepAocrr), or Koropbrx
3 aBI4cr4T r,rx 3 KclrJryaraur4oHna.s crofr Ko crb.



3aruoqenue
llpe4craureHHar Ar4cceprarluf aKTyuurbHa, rroJrfreHHbre pe3ynbrarbr

AocroBepHbr, o6raAaror naytrofi noeusHofi Lr npaKTLTqecrcofi 3Haqr4Mocrbro Lr
AocraroqHo rroJrHo ory6ruroBaHbr B peqeH3krpyeMbrx vr34ankrflx. [zcceprar\vt
coAep)KrrT HarrHo ooocHoBaHHbre TexHoJrofLrrrecKlre peueHrrf, rro coBeprxeHcTBoBaHuro
rrpolr3BoAcrBa x(eJre3HoAopoxHbrx peJrbcoB, Sarruuecrufi sronoMr{qecKLrfi e$Serr or
BHeApeHLrrr Koropbrx noATBepxAaer 3HaqrrreJrrHuft BKnaA B p€I3Br.rrLre crpbnrr.

Tarcnu o6pasovr, Alrcceprarlu.s ((Pa3Bvrrr4e reoperLrqecKlrx pr rexHoJron{qecKr4x
ocHoB s$QerruaHoro rrpor,r3BoAcrBa rrpoKara krs penbcoBbrx crarefi Ha ocHoBe
KoMrrJreKcHoro rrapaMerpa orrrrrMu3arJkrvr>> rBJr.f,erc.f, saroH.reHHofi Haf{Ho-
rnanu$zraquoHnofi pa6orofi kr rroJrHocrbro coorBercrByer KplrreplrrM, KoropbrM

Aonlrua orBeqarb Al4cceprarlkrfl Ha cozcKaHlre yrenofi crerreHr{ AoKTopa rexHlrrrecKlrx
HayK (.t. 9 <<floroxenLrfl o rrpucylKAeHuvr freHbrx creuenefi))), a ee aBrop, Yuancruft
AnercanAp AnercaHApoBkrrr, 3acnylrlrBaer rrpkrcyx(AeHvrfl. yuenofi crerreHu AoKTopa
TexHLIqecKLIX HayK rro crequulrrbHocrlr 2.6.4. - O6pa6orKa MerarrnoB AaBneHLreM.

,{uccepraqux o6cyx4eHa Ha coBMecrHoM 3ace4a:apru orAena o6pa6orrcu
Mer€TIIJIoB AaBneHLTeM n Ha) rHo-TexHzrlecKoro coBera AO <Vpanrcrrafi HHcrLITyr
MeranJroB>> (npororcon Ns 1or 15 Senparx 2022 r.).
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