


HeoAHOpOAHOCTTT XLrMUqeCKrlX gJreMeHTOB, B TOM qr{CJre Kap6OHUTpr,rAOO6pa3yrcIqUX.

flpnne4eno ouucaHue u rlnnrocrpa\uv ronyqaeMbrx crpyKTyp B rrpoqecce nporl3BoA-
crBa, qro flBIrflerefl. sHa.rulaofi, nacyrqHoft zaAa'rcir BBLTAy cnoxtHocru nx
Ia4euruQuKarlur4 B Hr.r3KoJrenrpoBaHnnx rpy6HbIX cr€tirrx.

Ha ocHose Lr3yqeHurr crpyKTypHo-Qasororo cocraBa HenpepbrBHoJrr,rrrx cnf,6oe u
roJlcroro rpoKara Kareropufi rpounocrn K60 u K65, paspa6oraHbr HoBsre HayqHo
o6oononanHbre crroco6rr ronuqecrBeHHoro onpeAeneHuf, BeJruqrrHbr ocesofi xlrMlrqe-
crofi HeoAHopoAHocrn s cnf,6e u cnoco6 orpeAeJreHr.ls crpyrrypnofi HeoAHopoAHocrkr
B TOJICTOJTTTCTOBOM rrpoKaTe, [O3BOJrrrOqrre ClpOIHO3rrpOBaTb MeXaHr{rIeCKne XapaKTe-
pnirnxu upu $oprvrlrpoBaHlru uorpe6ureJlbcKux cnoficrs roJrcroJrr{croBoro rrpoKara.

Anroporr,r rarcKe upopa6oraH Borlpoc, Kacaroquitcs, reprraoo6pa6orrra rpy6Hrrx
cranefi B BrIAe orAenbHoro HalpeBa rroA 3aK€InKy c [ocJreAyrcrqLrM orrrycKoM, KaK Bo3-
uoxnofi ,{oqonHurertrnofi TexHoJloruqecxofi oleparlu[ Ans, [oBbrrrreHur Br3Kocrr{
rpy6noro [poKara, paspa6oraHbl paIIuoH€uIbHbIe penorMbr 3aK€[JrKr4 ]r or[ycKa cralefi.

Y.rlrrrrba-f, BbIrueI{3JIoxeHHoe, TeMa AllcceprarluoHHofi pa6oru <<I4:yuenue rpaHc-

Sopvraqnrl crpyKTypno-Sasororo cocraBa'ToncroJrncroBoro [poKara r43 Hrr3Konerurpo-
BaHHIIX cranefi gnx-o6ecreqeHlr{ uorpe6ureJlbcKnx ceoficrB)) KoxesHr,rrosofi Elenu
BacumeeHbl" aKTyuurbHa, rrpoBeAeHHbre [ccJIeAoBaHHfl. nocrpe6oBaHbr rr rroJre3Hbr AJrt
TeOpeTLIqeCKOTO I4 IIpaKTkIqeCKOIO uCIIOJIb3OBaIJkI[.

Crpymrypa r coAep)KaHrle Ancceprallrlounofi pa6orbr, ee- 3aBepmeHnocrrr rr

KartecrBa oQoprvr.neuufl. CoornercrBlre uy6.nurcaqufi n anropeQepara ocHoBHbrM
noJroxeHrrflM ArrccepTarl[ II

Pyrcouucr Aplcceprallr4Lr cocrorlT Lr3 BBeAeHr4rI ) rrflTur rJIaB, 3aKJlroqeHvrfl, ctwrcKa
nureparypbl, I{3JIoxeHa Ha 154 crpanuqax reKcra (6es npnnoxenzfi), cogepxnr 109
pI,IcyHKoB, 16 ra6tuq, 3 upnlox(eHr{rr sa 14 crpaHr4rlax.

,{u c c epraqrar o Q opMJr eHa no o6qeup ulasr oit crpyKTyp e.

Bo nne4eHnu o6ocHoBaHa aKTy€ulbHocrb reMbr Alrcceprarlr4rr, rroKa3aHa crerreHb
e€ paapa6oraHHocrI,r, c$opuynI4poBaHbl Hay,unas, upo6rervra l,r qenb r4ccJreAoBarrnfl., ile-
peq[cneHbl 3aAaqu xccJreAoBankrfl,, c$oprvryrupoBaHa HayqHar HoB]r3Ha pa6our, orrr-
cana [paKTI4qecKiuI 3HaqrrMocrb pa6orrr, onpeAeneHbl floJlox(envtfl, BbrHocIrMbIe Ha 3a-
IrItrTY, o6ocnonana crerleHb AocroBepHocrll, [pl,rBeAeHbr cBeAeHus, o6 anpo6aqnu pe-
3yJrbTaToB r4ccJreAoB anJvrfi'

B uepnofi r"rrane coucKareneM rIpoBeAeH aHarrLr3 JrureparypHbrx ucroqHLtKoB
(paccuorpeuo 154 nayuHnx pa6orn) no reMaruKe Arlcceprarluu.I4zyueHbr oKcrrJryara-
III{oHHbIe rpeOonanus vr coBpeMeHHbre reHAeHrILrr{ paspa6orr<ra cralefi gx rpy6 6olr-
tuoro AI,IaMerpa, rosrarrHufi upoqecc ux npolr3BoAcrBa or p€rsnnBKlr Ao repMoo6pa-
6otrz, a raKx(e BJrHrHr{e nernpyrculrix gJreMeHToB n crpyKTypoo6pasoBaHue Ha Kax-
AoM TexHorondqecKoM rrepeAeJre. OrMe.reua BarKHocrb KoMrrJreKcHoro [oAXoAa K rrpo-

'r
TI3BOACTBy TpyOHbIX CT€Lrrer4, CB{3b rrIdTOVr Ilt IOprqeKaTaHOR CTpyKTyp, a TaK)Ke Brrr4flIJne
xI4MI{tIecKofi neo4nopoAHocrrE s cr.f,6e Ha rrorpe6rEremcrr,re csoficrBa roroBoro IIpo-
Kara. flora^saHrr oco6ennocrz SoprvrupoBarrus, crpyKTyprr n rpy6Hbrx cralr{x u rpe6o-
BaP^r4r r nefi, ocBelrleHa upo6reuatuKa I4AeHTnQr.maquLr crpyKTypHbrx cocraBnf,rorq[x,
KoHTpoJIt xl{MuqecKoir u crpyKTypnofi neoAHopoAHocrefi n HerrpephrBHoJrlrroM cts6e



u roJrcroJrkTGToBoM Tpy6HoM rrpoKare. B pa6ore [poaHaJr]r3rrpoBaHo 6oree 150
LrcroqHr4KoB, BKJrroquur KHnrr{ kr crarr;n) rtpuqeM 6onrruuncrBo paccMorpeHHbrx pa6or
6rrnu orry6rrEroBaHbr B TeqeHpre [ocJre.rlHnx 10 ner.

Bo nropofi uane upeAcraBJreH"br Marepuan I{ MeroAbr nccJreAoBanvtfl.- r{crroJrb3y-
eMbre aBTopoM B AlrcceprartrLroHHofi pa6ote. ColEcrarenb rrprrMeHrer MHoroq[cJreHHbre
pasuoo6pa3Hbre MeroAbr r,rccJreAoBaHufl. crpyKTyprr ra csoficrn rpy6Hbrx cr€rlreir, uc-
rloJrb3y.tr coBpeMeHnoe o6opy,qoBaHr{e, BKJrroqaroqee cBeroBbre, pacrpoBbre r4 rrpocBe-
rluBarcrque Mr4KpocKorrbr, o6opy4on aHkre Ant MexaHnqecKux ucrrbrraHrrft , nporpanruu
anaJrkr3a uso6paxeHLTrr, crroco6 uonyuenkrfl, rap6z4Horo ocaAKa vr aHaJrLr3 s1s:Sa3onoro
cocrasa. Xorerocr 6rt orrvreruTb, rrro AlrcceprallkroHH€uI pa6ora BbrrroJrHeHa Ha Bbrco-
KOM HayqHOM ypOBHe C r{ClOJrb3OBaHUeM CaMbIX COBpeMeHHbrX gKcneprrMeHT€lJrbHbrx

Mero.qoB LlccJreAoBalnufl. (n uacrnocrrr, c [pIrMeHeHLreM peHTreHocrpyKTypHoro aHaJrvr-

3 a, BbIc oKopa3perxarcqefi pacrpoeofi gneKTp oHuofi rr,ruxpocrouzefi rr Ap. ).
B rperrefi rJraBe coAepx(arc-rr oKcrrepl4MeHT€lJrbHbre pe3yJrbrarbr pa6oru ro r43y-

TIeHLIIo crpyrTypno-Qa.:onoro cocraBa HerrpephrBHo-Jrr/rroro cns6a rpy6urx cralefi ra-
reropufi rpoqHocru K60 z K65, rprrBeAeH.aHaJII{3 MaKpo- r4 MrrKpocrpyKTypbr B 3oHax
efo KpI{CT€UIILI3aIII4I4, yKa3aHbI pZI3iII4tII,',s,B 3ABUCIIMOCTLI OT KaTeIOpI{LI [pOqHOCTkI CTa-

rur. florasanrr.oco6eHHocrr{ crpyKryprr ocesofi 3oHbr crx6on, BbrpaxeHHbre B crpyK-
rypnofi HeoAHopoAHocrLI B BpIAe <<6erofi>> nonocbl (uonxrue, BBeAeHHoe aaropou),
loaJrutrvrr ge$erron ocenofi pbrxJrocrrr (OP) r.r ocenofi xrrMarrecKofi neo4nopoAHocrrr
(OXH), yBenlrrreHlrrr coAeplnaHns. rcap6u4nofi Qa:rr orHocrrreJrbHo {pyrnx 3oH Kpkr-
crarlnl{3aqvu cts6a. B or4erbuoM pztsAene pa6orrr coAep)Karcfl Marepr,r€rJrbr c onuca-
HIIeM Lr pr4enTr4$uraquefi rap6uguoir u uurpu4nofi Sa:, onpeAeJreHbr nx (poprvryml.
flpone4en cpaBHlrrenrnrrfi aHaJrvr3 MaKpocrpyKTypbr, orIeHKa OXH u OP cnx6on, pas-
JILITrIX c [pLIMeHeHLIeM TexHoJlorrru MgrKoro o6xarus u 6ez Hee, AoK€t3aHa eS{eKTrrB-
Hocrb rexHoJrorzr4 MrrrKoro o6xarna crs6os. Oqeneno [oBeAeHLre ocHoBHbx JrLrKBtr-

pyroqux oJIeMeHToB - cepbr z Qoc@opa - npkr rlpuMeHeHr{r4 MrrrKoro o6xarus. crs6os
rpy6nux crarefi I4 BbrrBJreHo, qro LrcrroJlb3oBaHkre 4aHnofi TexHoJrorr4lr flptrBoArrr K

noBbIIIreHr{Io ux KoHrleHTpar\vu B rrocJreAnela cnf,6e rrJraBKrr. flo peeyJrbraraM BbrrroJr-
HeHHoro lIccJIeAoBaHus crpyKTypno-Qa":onoro cocraBa crs6os rpy6nrrx cralefi corrrc-
KareJIeM rlpeAnolKeHa KoM[brorepHar MeroAnKa KoruqecrseHHofi orIeHKr4 oceeofi xu-
nanqecrofr HeoAHopoAuocru B cr€rrr.f,x Kareropl4fi upouuocru K60 u K65, ocHoBaHHafl
na c$oprr,u{poBaHHofi nnu6asrmnofi olleHoqHofi Iurale r,rs peairbHbrx MaKpocrpyKTyp
crx6os rpy6unx cranefi c ee quQponofi o6pa6orrofi, u roryqeHHbrMr{ LrHrepBzrJraMr{
gnaqeHlrfi AoJrr4 OXH n cls6e.

B .lerneprofi r.nase Arrcceprarlkrn [peAcraBneH aHaJrvr3 kr vr4e:aru$urcaqux rops-
qeKaraHblx Mr4KpocrpyKTyp roJrcrbrx JrlrcroB Kareropufi upovnocrn K60 n K65 ron-
qznofi lo 30 MM rIocJIe KoHTponnpyeuofi npoKarKr.r c ycKopeHHbrM oxJraKAeHrdeM.
flpounruocrplrpoBaHrr QepplrrHo-uepJrLrrHble u QepprarHo-6efinurHbre crpyKrypbr, Aa-
Ha oIIeHKarcap6uanofi cocraBJrrroqefi, nrunreHa rroJroc-vLaras. crpyKTypa B oceBofi soue
rlpoKara. flpe4craureH HoBbrfi ssrrsA na $opuupoBaHrre nepJrnTHofi nolocqarocru B

cr€uII,I Kareropr,rr{ [poqHocru K60, ocHoBaHHufi na nocnofinoM nepepaclpeAeneH]ru
yrnepoAa rlpkl y+o-rpeBparqeHr{rr B npoqecce oxJra)KAeHr,rrr roJrcroJrucroBoro rpy6uo-
ro [poKara, rITo LrcKrrcrraer BJrrrur,re AeHApurHofi Jrr{KBarluu na o6pa:oBaHr{e nepnr{T-
nofr uonocqarocrl4. ,{orcasaua rpancQopMallI,rs xlrMr{qecKofi neoAuopoAHocrr4 cns6a s



cTpyKrypl{yrc HeoAHopoAHocrb roprqeKaTaHofo rrpoKaTa, coopMr,rpoBaHrryro B BLr,4e

Seppnruoliefinurrro-MapreHcurnoir. ocesofi rorocqarocrlr n rpy6nrrx crilJrrx Karero-
pufi npovHocrkT K60 u K65. llpone4eno coBoKyrrHoe LrccJre.{oBaHr{e BJrr.rflHr{e rexuoJro-
rrlrl MtrKoro o6xarufl Ha crpyKTyprryrc HeoAHopoAHocrr ra csoficrea rpy6Horo rrpoKa-
Tau3 clx6on, pa3nrITbIX c uctroJrb3oBaHr4eM TexHoJrorkru v 6es nee, r{ IIoK€t3aH [oJIo)KI{-
relrnrrfi sQ$exr [p]I I{cnbITaHLrAx rraAarcIqvM lpy3oM c yBenuqeHr4eM AoJrr,r sssrofi
cooraBrrrloqeft n [3noMe roJrcroJrr4croBoro npoKara rrpr{ npr4MeHeHr.ru MrrKoro o6Na-
tus cnx6on. B 4nccepral{uoHuofi pa6ore parpa6oraHa MeroAr4Ka orIeHKr{ crpyrrypnofi
HeoAHopoAHocrH, B3arrMocBrsaHHofi c ocraroqHofi xuuraqecrcofi HeoArlopoAHocrbro
4nx roncronllcroBoro.[poKara Kareropuu K60, B ocHoBe xoropofi npe.qnoxeHa rrrKalra
rI3 crpyKTyp roJlcroJrr{croBoro rpy6noro [poKara, xapaKTepr,r3yroqa;r H€ur\trrr{e, BlaA u
crerleHb ocraroqHofi xuNau.recrcofi HeoAHopoAuocrlr c nrrr{crynen.rarofi rpaAarl[efi uo
BnAy crpyKrypnofi neoAHopoAHocrlr.

B uqrofi rJraBe rlpeAcraBJreHo r{ccneAoBaHrre BrrprliHul^ reMrreparyp 3aKaJrKrr rI
oTIryCKa u'a crpyrTypy I4 TBep.qocTb HLt3KOnenitpoBaHHbIX cmnefi KaTeroplrfi upo.ilro-
cru K60 u K'65, onpe.qeneHbl KprlTr4qecKr4e rorrKn vr BerrwtvrHa npoKzrJrlrBoeMocrrr cra-
lefi. Ha ocHoBaHLIu AaHHrIX o [poK€ull4BaeMocrr4 cAeJraH BbrBoA o rleJreco6pasnocrn
IrpoBeAeHI{s repMnqecrofi o6pa6omkr Arrs. roprqeKaraHoro npoKara ronrrlr4Hofi He 6o-
rce 20 nau. IIo r4ToraM [poBeAeHHbIX I/tccJlegOnaHzfirLee zv MM. llo kIToIaM npOBeAeHHbIX I/ICCJIOAOBaHI4I{ OlpeAeneHbl TeMIIepaTypbI 3aKaJI-
Kv n orrrycKa HI{3KoJIerI4poBaHHbIx craneft KaTeropr4fi upounocru K60 z K65 u fta$br
peKoMeHAar\vrkr Iro tIpoBeAeHLIrc repnaoo6pa6orrpl Jrr4croBoro TpyqH.oro [poKaTa.

B saKrlorlenlrr cSopnayrl4poBaHbl ocHoBHbre BbrBoAbr rro p$ynbraraM Ar4ccep-
rarluoHHofi p'a6orrr.

B npu.lrolr(eHrrflx rrpr4BeAeHbr :

- MeroAI4Ka oIIeHKIa (ronrponx) nrar<pocrpyKTypbr HerrpepbrBHoJrr4Toro cna6a 4nr
rpy6nrtx cmnefi Kareropr{fi upo.nrocrr,r K60 u K65 c orleHoqnofi rurcalofi;

- MeroAlIKa oqeHKIa (ronrpolx) ocenofi crpyrrypnofi HeoAuopoAHocrr{ cpaBHe-
HI{eM c er€ulonHofi ruranofi uzrpocrpyKTypbr 4nr rpy6nofi cralr4 Kareropr4u rpoqHo-
crn K60;

- JILtcr corJlacoBa]F^krs. o6 racnorb3oBaHl{Lt paspa6oraHHbrx MeroAnK B [por,r3BoA-
crBe roJlcronucroBoro rrpoKaraB IIAO <<Marnuroropcrzfi MeraJrJrypru.recKufi rou6u-
HAT).

Taxuu o6pasou, coAep)KaHl{e Azcceprar\uu oxBarbrBaer ocHoBHbre Borrpocbr rro-
craBJreHHoft nay.rrrofi npo6neMbl Ir coorBercrByer Kpr{Tepr{ro BrryrpeHHero eAr,rHcrBa,
rITo rloATBep)K.qaercr cJreAyIouILrMu o6cro.sreJrbcrBaMu :

- CIICTeMHOCTbIO, [OCIeAOBaTeJIbHOCTbIO, COHIaCOBaHHOCTbK), JIOTUqHOCTbIO LI

HeIIpOTT{BOpeqr.rBocTbro r43Jrox(eHLUr pe3yJrbTaToB ;

- o6ocuoBaHHocrbro aKTya"nbHocrl{ TeMbr r{ccJle,qoBalrrfl,, crpyKTypbr Ar,rccepra-
qul{, KoHIIe IIII4LI I4 IIp O rp aMMbI Lrc CJI eA OBAHIIfl:,

- B3al4Moys.f,sauuoft MeroAoJlorz.recKofi urar$opnroit u KoHqe[TyzrJrbHbrMr.r pe-
IIIEHII{MZ;

- B3aI4MocB.f,3bIo ocnosHoft uAefiHofi IrkrHLrLr, qacrHbrx n o6qlrx BbrBoAoB.



B qerorvr pa6ora o6raAaer nayruofi nosusHofi u [paKTrrecrofi 3HarrrrMocrbro,

BbIIIOJIHeHa Ha BbICOKOM MeTOAUqeCKOM I{ TeOpeTI{KO-9KCIIepLIMeHT€UIbHOM ypOBHe.

Co4epxanlle aBTope$epara o6reuona 1 ue.rarHrrfi rncr coorBercrByer coAep-

xaHIlIo AI4cceprarlun1' B anropeSepare u3nox(eHbr ocHoBHbre r4Aeu rir BbrBoAbr Ar{ccep-
TATJVTLI, IIOK€BaH BKJTaA aBTOpa B rIpOBeAennOe ICCJTeAOBAHkI9, CTerIeHb HOBU3HbI It
rrp aKT,r{rrecKa{ 3Harrr{Mocrb pe3ynbraroB rrccneAosaHuft .

Hayvnaa HoBrr3Ha rr [parcrrrqecKafl 3HaqrrMocrb pe3yJrbraroB
ArrcceprarlrroHHbrx rrccJreAoBannfi

Hayunyro HoBld3rry Aucceprarluosnoft pa6orrr Koxensnroeofi EneHrr Baculr-
eBHbI MoxHo c$opuynupoBarb cJreAyrcrqzru o6pa:orra :

1. fIpoauaJII{3pIpoBaH rroJrHbrfi qurr npol{3BoAcrBa Hu3KoJrerupoBaHHbrx cra-
lefi xareropuit uporlHocrer K60 u K65 or BbrrIJIaBKr.r r{ pa3JrurBKrr Ao roprqefi nporar-
KI{ c roqKl,r 3peHr4t MeraJIJIoBeAqecKoro ac[eKTa c no4po6nblM u3yrreHr,IeM, ottuca-
HLreM rr r{AeHTprfiurarlnefi rznos crpyrryp.

2. BHssreHbI crpyKTypHble cBfl3vr MexAy nr,rrofi u roprqercaranofi crpyrcrypofi
-rpy6noro rpoKara, upof,BJrflrorquecr n Qoprr,rupoBaHlre Seppzruo-MapreHcurnofi u

SeppurHo-6efisuurofi nonocqarocrrr roJrcrblx JrI4croB, BcneAcrBkre Brrunntrs ocesofi
nHKBaIII4z ctx6a, a raKxe B HacJreAoBaHIaId rap6ugnofi @asu s ocesofi 3oHe rrpoKara
B BI4Ae orAenbHblx BKJrroqerruit u BKrroqeHufi, nrrgeJruBrurfxc.f, na cylrQLr4ax, p€tsMe-
poM Ao 20 ivrxrvr.

3. fIpe4craBJIeH nonrrfi HafrHo-o6ocuoeaHuufi uo4xoA K o6paaonarurn rronoc-

'rarofi nepJII4THofi crpyxrypbr B ToJrcroJrr{croBoM flpoKare Kareropuu rpoqHocrtr K60.
Hau6onr[yro 3HarlkIMocrb Anfl rIpaKTI{KrI I4MercT cneAyroqne pe3ynrrarri 4nc-

ceprarlr4oHnofi pa6oru :

1. Paspa6oraHbl I{ BHeApeHbI MeroAI{Ka KoJrr,FrecrBeHHoro onpeAeJreHr,rr BeJrrrqr{-
HbI oceBofr. xuuu\ecrofi HeoAHopoAHocrrr B TeMlJrere HelpepbrBHoJrr{Toro cr.f,6a us
rpy6uux MapoK ctarefi, a raKxe MeroALIKa oqeHKr,r crpyKTypuofi Heo4HopoAHocrr.r
ToJlcroJlltcroBoro rpy6uoro lpoKara Kareropn[ npoqHocru K60, [o3Borsroulr4e one-
parI4BHO KOHTpOnT{pOBaTb H CBOeBpeMeHHO peKOMeHAOBarb Mepoilpu flTrlts., Ha[paBneH-
HbIe Ha MIIHI{MI43arIUrO AaHHbX CTpyKTypHbrX HeCOBeprueHCTB, BJrr{rroilIr4x Ha MexaHu-
rlecKr.re cnofi crna rpy6noro [poKara.

2. O6ocuoBaHo rrpr{MeHeHLre rexHoJrorkIrr M.f,rKoro o6xarus, HenpepbrBHoJrLrro-
ro cls6a c qenbrc rloBbrrueHlrr paBHoMepHocrkr xr{MvqecKoro cocraBa lro ero roJr-
IrIuHe 14 cHI4)KeHnx 4eQerroB oceBofi xralau.recrofi HeoAHopoAHocrr4 r.r ocenofi phrx-
JIocrI4 cttx6d", rITo cloco6crnyer rroBbrrueHlrro Br3Kocrz roJrcroJrr{croBoro [poKara
Kareropr{fi upouHocrz K60 n K65 3a cqer cHlrx(eHr.rr crpyKrypnofi n xuMu.recrofi
HeoAHopo4nocrefi B roroBoM npoKare.

3. Onpe4eJIeHbI TeMrleparypbl 3aKaJIKu I,I ornycKa Hr{3KoJrerupoBaHnrx cranefi
K60 14 K65, BeJIITI.II/IHa rIpoK€rJILIBaeMocru, KpHTr,IqecKVe roqKlr Qa:onoro y--+q,
rlpeBpalqenvIs, Ha ocHoBanuu qero AaHbr peKoMeHAarILrr4 rro [poBeAeur,rrc repunuecxofi
o6pa6orru roJlcroJll{croBoro lpoKara Kareropufi upo.+rocrr.r K60 u K65 n ycnoBr{f,x
IIAO <Manrl.rroropcrnfi Mer€IJlnypru.IecKrafi xou6nnar>>, yqr{TbrBar roJrrrlnHy upoKara.



{ocro ne pH o crb H ayrr H brx rroJr o?r(eH nit n p eKo M errAa q u fi

florryueuHble pe3yJrbrarbr AlrccepralluonHofi pa6oru He nporrrBopeqar nrtaerb-
rrlplMct ,qaHHbIM Apyrux uccne.{oBareneft }I coBpeMeHHbrM Teoperr4rrecKlaM rrpeAcraB-
JIeHLI'M MeraJIJIoBeAeHI4{ u repMuqecrofi o6pa6orrn. CreneHb AocroBepHocrr{ ocHoB-
HbIX pe3yJlbraToB rloATBepxAaeTcf, rrpl4MeHeHr,reM coBpeMeHHbrx MeToAoB r{ccJreAoBa-
HLrr,14 KoppeKTHofi nocranonrofi qenu uga4aq rrccJreAoBanvrfl., ocHoBaHHbrx Ha prcnoJrb-

3oBaHPII{ 4eficrnytorqrrx rpe6osaHlafi K crpyKType, sKclJryararl}roHHbrM CBoficrBaM r{
TexHoJrorrr[ [popr3BoAcrBa Hu3KoJrerzpoBaHHhrx rpy6unx cranefi .

Ho reue Allcceprallnn oryO.nnrconauo 22 HayqHbre uy6nuraqvtn, B r..r. 7 s
peIIeH3rIpyeMbIX vi:.4alakrflx Lr3 repeqHs BAK PO, 3 crarbr{ HporlHAeKclrpoBaHbr B
HayKoMerplauecrofi 6ase Scopus, rITo cBl4AereJrbcrByer o HoBtr3He pe3ynbraroB
I4ccJIeAoBaHLrs. u o6 o3HaKoMneHvrkr e€ ruupoKr4M KpyroM Hayrrnofi u upr(eHepHo-
TexHrrqeckofi o6ruecrBeHHocrlr.

Pesy.nrrarbl arpo Ga\uu Arlccepraqlronnofi pa6oru noATBep)KAarorcr ilpeg-
crasreHl4eM LI o6eyx4eHneM Ha IuKoJIax ceMr/rHapax n ronQepeHrlr,rsx pzrrurrHoro
ypoBHt, B rqM qkIcJIe VIII Konrpecc rpoKarqlrKoB (r. MarnnroropcK, 20L0 r.), XIX
Me)KAyHapoAH€uI HayqHo-rexHlIqecKax ronSepeHllur <Tpy6u-2011) (r. 9enx6r{HcK,
20Il r.), XIII MerySyHapoAHafl ronsepenqr.rf, MoJroAbrx yqeubrx rd crreqn€urracroB
<<Honrre Marepr4€urbr vr rexHonorrarD) (r. Canxr-llerep6ypr,, ?0L4 r.), HayrHo-
TexHurlecrzfi ceuunap <E epnrurefi HoBcKLre qreHr,rr rro repMoMexaHnqecrofi o6pa6orre
MeraJIJIuqecKLrx Marepv€ilon> (r. Mocrna, 2014,2016 rr.), MexAyHapoAHbre HayqHo-
TexHl{qecrze xonQepeHIII4LI <<Arrya-rrruue npo6JreMbr coBpeMeHnofi uayrr{, TexHrrKlr 14

o6pa^:onaHun> (r. MarsuroropcK, 2019).

OrleHrca coAepxaH vfl, rr oQoprvl.rreHrrfl Ar{cceprarlrn

,.{IEccepraqvt LI3JIorteHa rpaMorHblM HayqHbrM r3brKoM, o6raAaer eAvHcrBoM Lr

nornrofi [ocrpoeHl4rl, rIoJIHocrbIo pacKpbrBaer cyrqHocrb BbrrroJrHeHHoro r{ccJreAoBa-
HI4rr, coAepx$rr reoperr4rrecKLTe o6ocnosaHr,rn rroJr)/qeHHbrx aBTopoM p$yJrbraroB 14

otII{caHI4e I{x lpaKTu.recrofi peaJIrI3aIIuu, ooopMJreHa B coorBercrBHu c ycraHoBJreH-
HbIMI4 rpe6onanuflvtn. flonyvenHble pe3yJlbrarbr r.r BbrBoAbr coorBercrByrcT rrocraB-
JIeHHrIM B Al4cceprallllrr rleJr]r rr 3aAarr€lM. Terraa r4 coAep)KaHue Ar4cceprarl[E coorBer-
crBylor nayvuofi cnerll{€IJlbHocru 05.16.01 - MeranJroBeAeHkre r{ TepMr{rrecK€ur o6pa-
6orra MerarrJroB Lr crIJIaBoB.

B 4ucceprarryn orcyrcrByror 3aI4McrBoBaHHbre Marepr.r€urbr 6eg ccrrroK Ha aBTo-
poB LI I{CTOqHUKT4 3apIMCTBOBaHI4'I.

3aue.ranuq

l. Att 6olee roqHoro anaJrv3a rIpI4BeAeHHbrx o[TlrrrecKax MaKpo 14 Mr4Kpo-
crpyKTyp )KeJIareJIbHo HaHeceHlre coorBercrayoulefi ruKurrrbr Ha u:o6pa)Kenrre, a He
yKa3aH[e KparHoro yBernqeHkl{ B rroApr,rcyHoqHofi na4nracn. K coxarreurrro, Ha MHo-' rl{x Qororpa0unx crpyKryp (prncynru 2 a; 3.2 a, 6; 3.3. n, r; 3.12-3.14; 3.18 6, 3.42,



3.46 u Ap.) pa3MepHar nranefira orcyrcrByer.
2. B asropeQepare Ha crp. 13 cra:ano, rrro npr.rMeHeHrre M.flrKoro o6xarus uo-

Bbrrrraer KoJruqecrBo Br3Kofi crpyxrypnofi cocraBJrrroqefi s n3noMe rrpu ucnbrraHuu
p{ftr, Ho Hr{ r anrope$epare, Hu B Ar4cceprarlurl He rrpr,rBeAeHrr Qoro }r3JroMoB, Koro-
pue 6u HarJUrAHo rroArBepAunu AaHlaoe yrBepx(AeHpre AononHunr 6u raHQopuaqzro
rro r4crrbrraHuflM I4II| ny4apr{yro Bs3Kocrb.

3. B pa6ore rrpu otrkrcanvrn MeToATIKLI orleHKrr ocesofi xuMlrrrecKofi neo,{nopoA-
Hocru yKa3aHo, qro .{nfl o6rexrusr'oitu ro.IHofi orIeHKLr OXH cneAyer rroBbrcrrrb Ka-
qecrBo reMrrJrera MaKpocrpyKTypbr. O.4uarco KoHKperHbrx peKoMen4aqufi, rro3BoJr{ro-
rrlux erruoJrHlrrb AaHHoe ycJroBlre He rIprIBeAeHo, .{ro 6rrro 6rr noresHblM Ann noJlb3o-
B aTeneu AaHH o r{ M eToArrKr{ Ha IIp eArrp vrflTuflx.

. 4. Oqenra MaKpocrpyKTypbr HelpepblBHonr4Tbrx c.m6oa, corJracHo ra6tw\e 3.4,
AJIx cr€tllefi rareropuLt [poqHocrlr K60 u K 65 ocyulecrBJrrercr rro oceBofi prxlocru
(OP) u ocesofi xLrMprrrecKofi neoAsopoAHocrla (OXH). Anropona rpeAno)KeHa MeroAlrKa
oIIeHKu uo OXH, B Koropofi He yraeaHo, BKJrroqaer nu rrpeAno)KeHH€ur MeroAr{Ka orleH-
ry ocenofi pbrxJrocrr.r. .{annrruLr crpyKTypHblMrr HecoBepueHcrBaMLr rrpla nonmoBaHrrrr
MeroAHKofi upene6peraror r{Jrr{ orHocflT ux r o6qenry fiony OXH?

5. flpra olakrca:rtvkr rrpeAnoxenHofi MeroAr,rKr4 aBTopoM ucrroJrb3yercr repMuH
((rlJlorHocrb 3aJIeraHLIs roqeK OXH). llo Qarry, orpeAenflercr oquQponaHHoe ugo6-
pa)KeHLIe noBepxHocTHor{ Aonu HeoAHopoAHocTr{ IIo rrJrorqaru4, Korop€ur He Mo)KeT Kop-
peKTHo yqecrb rrJrorHocrr n rrry6klHy 3arleranufl, 4e$ema. Ha,uofi B3rJrrA, Aannrrfi
MOMeHT Hy)KAaeTCr B TTOTCHSHIi'.I/{ aBTOpa.

6. Ha SororpaSkrrx Mlr{pocrpyKryp, roryqeHnrrx fI3M (puc. 4.3 v,r u 5.22 r)
npeAcraBJIeHbI rap6n4Hue Qasrr, oAHaKo orcyrcrByrcT sneKTpoHorpaMMbr, rro3BoJrr-
TIIIHe IlrX I{,{eHTr{QUqZpOnATb Vr IIOH'Tb MeXaHr.r3M yrrpoqHeHr{r KoHKpeTHbrM}r Kap-
6u4urruz srilro.reHu.flvrvr, oco6enno Ha cra1Lru BTopr4qHoro rBepAeur,rf, rrpkr repMuqe-
crofi o6pa6orrce B r,rHrepBarre orrrycKa 300-450 oC u 550-600 'C.

7. OrruuurbHafl TeMrreparypa orrrycKa 450 oC ycranoBJreHa uperrMyrrlecrBeHHo
tlo pe3ynbraraM MeraJrJrorpa$nvecrux IdccJre.qoBantnit, AorroJrHeHHbrx 3HaqeHr{flMr{

TBepAocru t4 Mr{KporBepAocrr{. Teu He MeHee, aBTopoM B BbrBoAe 5 crasano, qro Airt
olKl{AaeMofo [oBbrlreHr{s Br3KocTkr c coxpaHeHr4eM [porrHocTn, peKoMeHAyeTc.fl

repMllqecrax o6pa6orxa rpoKara B Br4Ae 3aKaJrKlr or 900 u 930 oC glr K60 er K65,
coorBercrBeHuo, Lr or[ycK npu 450 oC. Frrro 6u yrraecrHbrM orrpeAeJrLrrb, KaKoBbr rrpLl

peKoMeHAoBaHHbrx pe)KuMax KoHKperHbre MexaHl4rrecKr{e croficrsa (o", o", 65, KCV),
coorBercrByrcT JrH oHrr 3HarreHlrtM, 3arBJreHHbrM uorpe6nreJleM.

3arc.lrro.reHne

Yrasannrre 3aMerraHufl, He cHlrxalor IIeHHocrI{ I4 3HaqI4Mocr}I BbIrIoJIHeHHbrx Ilc-
cJleAoBaHuitrlaocrtt.racrHrrfi xapaKTep krlne Brftrflror Ha o6uryro [onoxr4TeJrb]ryro orleH-
ry pa6orbl, orpa)Kaloil{ylo ee aKTyiulbHocrB, HayrrHyro HoBuI3rry u [paKTr{rrecKoe r{c-
rIoJIb3oBaHue pe3ynbraroB rpv [po]r3BoAcrBe Hrr3KonernpoBaHHbrx rpy6Hux cranefi.

,{uccepraqzx KoxeBHLrKoBofi EneHrr BaczmesHbr Ha reMy: <<Irlsyrenue rpaHc-
Qoprvraqzu crpyKTypHo-Qa:oBoro cocraBa roncronucroBoro npoKara r.r3 Hr43KoJrernpo-
BaHHrIX crarefi Ars o6eclerreHrir norpe6ureJrbcKr{x cnoficrs) flBilflercfl sanepruenHofi



HafrHo-KB€urI4$IlKaIII4oHHofi pa6orofi. Ocnosrrsaflcb Ha [poBeAeHnbrx r{ccJreAoBaHurrx,
aBTop peuraer aKTyttrlbHble HayqHble 3aAatlvr - aHaJrvr3 r{ olucaH}re crpyKTypHbrx r.r3Me-
nenuft B HIit3KoJIerLIpoBaHHbIX crurrutx B rrpoqecce npor{3BoAcrBa r,I MoAepHl{3arluro clo-
co6on oIIeHKLI xuMuqecKofr u crpyKTypHofi neo4Hopo.{Hocrefi B crs6e r{ ToJrcroJr"aro-
eorra rpy6HoM rrpoKare.

{uccepraql{oHHaf, padora coorBercrByer rpe6onaru4{M rr. 9 <<floloxeHufl o
rlpucyxAeH.vrv ytleHblx creuenefi>, yrBeplKAeHHoro [ocTaHoBJreHHeM flpanurelbcrBa
P@ or 24.09.2013 r. Ns 842, rryeattBJlteMblM K Ar4cceprarlr{rM Ha coucKalvre yreHofi
crerIeHLI KaHALIAaTa rexHLrrrecKrrx HayK. Anrop Ar4cceprarlnonnofi pa6orrr,- Koxennu-
KoBa Elena BacuruesHa 3acny)KplBaer rrpucyx(Aoaufl, yrenofi 
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HuqecKux HayK rlo creq[€IrlbHocrr{ 05.16.01 - MeralloBeAeHr4e r4 TepMr.rqecKzur o6pa-
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