
oOIrrluanbHoro

OT3bIB

onnoHeHTa o .f,nccepTauxoHHoii paoore CrpynHa

[ttulpna Oreroelr.{a <<ConepuencreonaHne rexHollofu}t lpo4olr,uoii

IIpoKarKu rpy6 na ocuone co3irarltt r{ HcrroJrr,3oBaHu{ HoBbrx HayrrHo-

o6ocsorasuux rexHlrqecKlix peureHr{i>

f{uccepraqzonuaa pa6ora BbrnonHeHa c ueJrbro pa3pa6orKx Hayr{Ho-

o6ocnogaHHHx rexHr{qecKux peueHni MoaepHx3aqriu Ka,'II46poBKu BarKoB

Herrpepr,rBHr,rx cTaHoB c TpexBzIJIKoBttMH KJIeTf,MI.I 14 coBepIIeHcTBoBaHlrt

peNuua o6xarufi rrpz pacKarKe rurb3u Ha yacp]flaBaeMoii onpaBKe rJ'rt

rIoJIyqeHLIt B6lcoKoKaqecrBeHnofi veprorofi rpy6n.

Clpyxrypa, o6reM { coaepxaHlre auccepraquoHHofi pa6orr,r.

JJuccepraqtouna-a pa6ora cocro[T u3 BBe,4eHr4r, qerbrpex fraB! BbtBoAoB,

r,I3JIoxeHa Ha 170 crpaHl4uax MalrllHonllcHoto reKcra, BK:rnqarcueto 65

pncyr.rKoB, 42 la6lu4st, crrucox lrcrroJrb3oBaHHbrx ucrorrHrrxoe u:] 159

rraauenoraunii orelrecrBeHHr,rx u :apy6exurrx aaropoa, 7 npu,roNenuii,

rroarBepx,{arorrl[x HoBrr3Hy'rexH]l.{ecKUX peLrreHUii 11 BHeApeHfi e pe3yjrbraloB

pa6orbl B rlpoMbrfilJleHflocrr, u o6pa:oaare,rruoM npoqecce.

Bo neegennlr noKa3aH6r aKTyaJrLHocrb pa6orbr, rlerb A 3a4a.uv

r.rccjre,rloBaHrrr, nepeqHcJleHbr loj]yqeHHr]re aBTopoM pe3ynr,TaTr,r, pacKpr,rTa r-.lx

llavqua{ HoBtt3Ita tI rlDa(TlrqecKat 3Iraq[MocTL.

B rrepeofi rJraBe Ha ocHoBaHI-iH o6crolre:trgoro Il IIoJrHofo

a[aJrr4Tri:recKofo o6:opa rureparyph] u rrareHToB rrora3aHa r.(enecoo6pa3Hocrb

KoMIIJIeKcHolo peneHnr BonpocoB xccreaoBaHxr cf oplraou:venenua f[JrrJ3m B

TpexBalxoBr,rx r{Jrerrx HenpepblBHoto craHa, pacnpeAereH -l o6xar}li.

xalu6ponrul u nacrpofiru r.rHcrpyMeHra 4e$opvaquz, a raKxe ynpaBreHr4s

rrpouccca rpoKa fKl-l,

Bo nropoii r,raee parpa6oran aJTfopr4TM r.r MeroAr4r(a pacqera [roua.4x

norepeqHo|o ceqeHur rpyobr nocre rpoKarKr.r B BarKax c pa3,1ur{Hoi,i

Kar[6poBKoii r.i c yqeroM perynupoBaHr.rr 3a3opa Mex.{y BaJrKaM . llpuae4eur,r

cpatHizTe;rbHbie pe3yJrr,Tarbr pacqera nnouaAu loleper]Hofo ceveulln rpy6sr

[ocne npoKarKr B pa3J]HqHbrx K.[errx craHa PQF no nporpauMaM Deform,

Qlorm, Progran.r PQ!- SR, no MeroAr.rKe aoropa. floxa:auo, rrro Mero,rlar(a

aB'ropa rro3Bonrler oneparl4Buo ocytqecrB.lttrr, pacrreru pex([Ma 4eSoprt'raquu,

3HepI OCltJrOBr,rX [apaMeTpoB, orpelensTr, rroKa3aTeJrI{, xapaKTepr.l3ynrqlre



cKopoc'r'.i BaJIKa

HepzLBI{Or,lCpHOC llr

pa3MepoB orlafa

rrepaBHoMepHocTb pacrlpeaenerlu Ko3oouq[eHToB BbrttxKll l'i o](pyxllol{

o neprlMeTpy oqara ,4eoopMallul4) a TaruKe ol{eHurl'

AeOopMauriu. Pe:y:IbraTbt reoperHqecKofo rlocJleAoBaIlIrq

IeQopMaIIrI4 u Merolla pacqe'la HepaBHoMepHocrr'I

r(b(l)eKruBHocllI HoBoI

Ie4opMarluu no neplrMerpy rpy6H 6bllltl zcnoltl'gosaH]'r allropoM ajlr oqeHKL

Ka.ru6poBKU BarKoB, pa3pa6oTaHHoii Ha ocHoB(]

Bo aropoii rJraBe BaxHoe Mecro 3aHItMaIor

'torlHocrl,l pa3MepoB fliJlr,3bl l{ Tpy6 llocfle Ka]n,Iloii
lBp[cTrjqecxo] o Melo.qa.

pe3y,1b'rarbr MoItHTopHIlf a

KJI{J r't{ PQFu pellyKlluoHHo-pacrqxHo|o cralta, ocire npaBKI4 l'I oraeJ'l l{t'I Tpy6

B rperueii lraBe npeAcraBreHhl pe3yjlhrarbr r$lr:uuecxoro u

KOMIILKTepI-IOlO MOAeJTHpOBaHI,II QOpMOri3MeHeHU[ TpyObI, noKa3aTe"Ieu

Harprl(eHllofo cocTotHrit II KoxpoOTa-JIaTaMa, a TaKxe TollHocTl]t qepHoBllx

rpy6, noJryqaeMbix c ucnorl*oBaHneM KanIr6poBKI4 PQF u NRD .

B ueueproi fjraBe npeAcraliJleHbl pe3yjll'Tarl'l ollblTHo-npoMr'IlxrerlHoii

rrpoKalKll qepHoBbIX'fpy6 .4naMerpoM 190 uv lt 265 ur't c ncro,rlb3oBaHueM

HoBoii KaJrrr6poBKu BarKoB HenpepblBHofo craHa

[loc.rexax4oii lJ'taBbt H B ue,']o\1 flo pa6olc cacJlaHbl BblBo.lbl

AxiyarbHoc rb,tncceplaquouuoii pa6orsl

lla rpex poccxficK[x rpy6u;lx :aaonax BBe.4eHI'I B letcrBue

rpy6orrpoxarrrste afpefaTbl c l{efipepblBllblMu pacKarHLIMrl C raHaMIl I'I

yllepx(riBaeMoi.i Anr'IHlloii onpaBKot, ABa I't3 IIIIX c TpexBarKoBbIMIi KJ'IertMI4'

llocraBquxaN{Ir o6opy.4oBaHus tBJltrorct Qlpr'aa <SMS Meen> n xonqepn

<Danieli>>. Orpaunvenur'ri Aocryrt K rexllororurrecKoi AoKyMeHrauru,

cBr3aHHOii C aJlfoprrrMaMu 'I npotpaMMaMh pacqera Ka,'ru6poBr(tl BarKoB'

pexraMoB LIpoKaTI(Ili a raKxe HeyAoBJletBoprrTenbHat TorrHocTL pa3MepoB

) oroBbrx rpy6 rroclle ocBoeHut rexltoJlofu[ onpaB.{blBaor nocraHoBKy tI

perueHire a(TyarIJHLIX 3aAaq 14corelloBaHl{t QopMou3MeHeHut rpyo, BI'ItBreHnt

3aKoHoMepHocrei BJIx{Hut Kalru6poB(H u HacrpofiKu BanKoB, pexxMa o6xarul

Ha pa3HocreHHocrE Tpy6. Baxnoii :a4ave[ TaIoKe .t{Brqerct HayqHoe

o6lxcuegue [orBJreHut noBepxHocrHbtx aeQeKToB Ha rpyoax c npI'IMeHeHI-{eM

roKa3areJreii HanprlxeHHofo cocroqHrl[ u KoKpooTa-tlaraMa Bo Bcex KJ'lertx

rlcrpepHB[o] o ctaHa B pa3n[qrlblx TorrKax no nepl4Melpy nonepeqHofo

ce.{eHIIt. A]l'top B pe3yJ'lbrare aHzLJII'ITl'IqecKofo o63opa ore'IecrBeHltoii l'1

:apy6eNnofi rlrreparypbl u rrareHToB c$opMyrupoBar aKTyanLHyIo 3aaa{y

KoM[JIeKcHofo paccMorpeHl,It rex]IoJlo iqecKon [oAforoBKI'I [por'I3Bol{crBa,



BKrrorrar MaleMarhrrecKoe, KoMllltoTepHoe lr Qu:uvecroe Mol{enllpoBaH]zc,

orrrrlMfi3aur{io pexuua o6Naruii, r<a.nn6poexy u HacrpoiiKy llI{crpyMeHra

:te$opuauurl, alaxxe Merpo,'rorfir lecxoe o6ecneqeHue rr ynpaBJreHr'Ie

'rexHo:IofurrecK[M npoqeccoM npoKarxli. O,4HaKo, e nolnoii vepe fiocrea]Itt

3aaaqa rre 6btra peueHa.

Havquan HoBu3Ha. ueHHocrl '  ocHoa blx noJlo?Keuui l l  BblBoaoB

Arrcceprarlul4 nrq pa3Burna reopvtr [poAoJlbHoi lpor<arr<rz rpy6 ua olparxe

3aKIIOqaeTCr B C,leAyIOIleM:

. pa:pa6oraurrui aBTopoM Altccepralluli arfopl]TM rr MeroAI'I(a pacqe'la

rrnorqa,4a [oi]epcrrHofo cegeHI.It lpy6bl rtoclte llpoKarl(x B BatKax c palnx'lHol'1

xinu6potroii r,t c yqeroM pefyr]-rpotsaHuq 3a3opa Mex.4y BtL'IKaMrrl tBJrtlorct

rroBbrM( r, :rfdterrurnuuu aJIl u3yqeHllt 3aKoHoMepHocreii BrurtHnt

xa,rr6porxz urrcrpyMeHTa Ir pex(nMa o6xarlrr r'ra $oplrou:r'IenelIue rpy6t t,

lrrepfocuJroBr,re napaMerpbl npoqecca l, pa3HocreHHocrl vepnonoii rpy6r't

IIOCJIC I(A)(IOr1 KJICTI,I CTAHA;

. BBCACHI'I B PACCMOTPCHI,TE IIOKA3ATCJII'I HEPABHOMEPHOCTA AEOOPMAIIUI'1,

nepaBlioMepuocrl4 pacnpe,qeneHl4t ro:Q$uuuenra BbITflItKtt t'l oxpyxttoii

c(opoclu IlaJIKa no neprrMerpy nonepeqHofo ceuenua rpy6u B tral(aoii K,lerI'1 rl

aora3aHa :QQexruauoc't't I4x rlcno;Il*oBaH[t .q,'rt oueHKu KarlecrBa

ra:tn6pou<ll BaJrr(oB, floBblureHllt rorlHocru roJurlxHbl clenru vepHouoi rpy6lt

u oflpe.qeJreH]rc itoKa3are,'reI Ha ptxeHHofo cocroqHu-r n KorpoQra-"{aralta;

. HOSar K€!'rU6pOgKa BaJTKOB Ue pepr'IBlrofo cTaHa 3arurlqcHa flarelrroM

Poccnn;

. IIOIyqeHbI 11 npoaHalu3lrpoBaHbl pe3ynbTaTl'r I-l3MepeH[t TOJIIIIIiH]'I

creuru rpy6r,t B flpoMhlrxneHl{blx ycJloBu{x L1 AaHa oIIeHI(a npoAo,ThHoa L{

rorepe,rr'roI pa:HocreHHocrllrepHonoii rpy6r,L

Ilparclnuecraa 3HaqnMocrl Aricceprauuouuoii pa6oru:

. pa3pa6orarlbI rayvno-o6ocrrooaunue. pa3paborarrbr HayrlHo-oboclroBaHl{ble peKoMerlaaulJli rlo

coBeplreHcrBoBaHalo rexHonofltu npo(alxri rpy6 ira a,raHnoii, yaepxhBaeMoii

otlpaBlte B lpexBalrr(oBr,rx K,'Ierrx crana PQF ua fIAO <Taruer>;

.pa:pa6orau, 3arIaTeHToBaH ri [ccJIe,4oBaH HoBbIi TexHolofl4']ecK[t

lrrcrpyMelrr lrcrpepblBHofo pacKarHoro cralla <Ka.nn6p rpy6onponaruoro

crano> (rrarelr I{U 2530591) n <Orpanovur,rii y:e:r
'rpy6oupoxarnolo craua> (rarenr RU 2486976);

HCIIpepLIBIIOfO



. pe3yJrbrarbr llucceprallrioHHofi pa6oTbl I]clloJlb3yloTct B @r'Aoy Bo

(IOyPfy) (IItr{Y) n yve6uov rpoqeoce.

Meroau ncc,reaoBaHnfl n aocroBepltocrl noryrleHHblx pe3y'rlblaroB.

flpn npotcgenun nccJIeAoBaHt.tt I exHolloI t,tu rpoaor'rbHofi rporarra rpy6

ria lerrpcprJBuoM craHe c yrepxuBaerloii 
'onpalxoii 

!.O. CrpytlH np[MeHtln

ooBpcMerinLle Meroabr [I nporpaMMh] lIa 3BM 4u Qr'r:uvecroro u

KOMU,TOTepHOfO MOI(eJIrIpOBaHI4f: yUUaepcanrur,tfi KoMIIJIeKc 'raoOparopltoro

obopyAoranna (3y-flllllT) c uuoroQynxunouarbllofi oneparopHoi naHcrr'ro

MAC-8410 c ceHcopHbrM :rpauov $upuu <Mitsubishi Electric> n pa6outor

NrecroM Ha 6a:e lepcoua,rruofo KoMnbrorepa c [pofpaMMHr,I]'{ o6eclevenueu;

lrporpaMMur're I{oMrIJreI(cLr Delom u QFom, nporpauur'r KOM|IAC 3D tl

I)rogram PQI: SR. B pa6ore BblnoJrHeH cpaBlII.lrenl'Ill,lt aHaru3 TeoperuqecKl'Ix

n 3KCIIepIMeHTaJILHLIX pe3ynlTa'roB r'IcCJ'IenOBaHI4t, nOJIyqerHhIX B

Lra6oparoput'tx !I rpoMIJrlrlJIeHHhIX ycJIoBpltx.

Aupo6auua pa6oru n ny6;Innaqna.

Ocnogrrbre pe3y:rbrarbr .[xccepralllloHHoii pa6orr't oly6nuxoBaHt'l B 14

lleqaurr,rx pa6orax. B 'LoM r{Llcrte u 6 n:}IaHuqx, pexolleH,qoeaulrrx BAI{,

loryrteHo ,4rla ualeHTa PO na nso6perenua, o6cyxga,rucl, Ha qerblpex

MexayHapoarrl'1x lI AByx penJoHaJILHbIX KoHQepeHqutx.

3aMeqauuq no pa6ore:

. BolrpeKH o6eruaguro aBTopa B AHcceprallrl e nolloil Mepe He y[ajrocb

oo:]llalL yrriinepca:rbHyro Me?oAIrI(y rexHoJlorlir{ccKoii noaroroBKrr npoqecca

rpoxalKa lpy6 ua uetrpeptrelloM craHe c yAepx[BaeMofi onpaBKoi Ha oolloBe

KoMlrjreKc[oro pelreHr-it BoIlpocoB ticcJleaoBarlut Qopvou:l'IeHenua fL'lJlI'3I'I B

raxroii n,terr.t, pacrpe,{eireH[t o6Narui, pacvera ralu6ponxu l.l HacrpoiiKl-{

unc'rpyueura /teSopMalluu, a raKxe ynpaIlJIeHI'It fipoqeccoM npoKarKI'I;

. arl op[']M pact{era no[epei{Hofo ceqeHut rpy6rr noc:re [poKarKri B

BaitKax KD(/toii r:reru, paspaooraHHlii aBTopoM Ha ocHoBarlrlli feoMerpuu

oqara,rlerbopruaqlrrlr re [peAycMarpllBaer ucno:Ib3oBaHrie pe3ynbraroB

[cclrello]laH[r @opuon:venenn.r rpy6u c oqenroii BnIi{HI-{t reMneparypHoro

{.rar<ropa, ynpyroii geQopuaquu NucrpyMeuTa I.I aeraJreii pa6ovefi r;reru;

. B llHccepraunoHHoil pa6ore He nprrBe.qeHll cBeAeHt4t o Brwtl|lr4v

cKopocrlol'o pexllua lporarru na $opMoIt3MeHeHZe rpyOrr u ue yvutuealorcl

a pacrrere ra.;rr6ponxu B€[JrKoB t'tJri rpu ofiepalr,tBI]oM yrlpaBreHI-Ill npoqeccol'l

4

IpoKaTKri;



. l lp[ nr'raHrrpoBaH].ru,'ra60paTopHofo fKcllepuMeHTa He vcIroJIb3oBaH

Kpr,tTepxaJir,HI'IH ItolIXoA;

.pe3yjrb'laTbI upoMr,ttxneHHofo 3KcneplrMetrTa noJIrteHLI a TeqeHue

,lllIu reJll.Hofo BpeMeHIr, tro3ToMy rpy,qHo ycraHoBnrb BJrr.rrHrie raKIrIX rfarropon,

rax nacrpoiixa ctatra, n3Hoc BarKoB Il roMy loAo6soe;

. B pa6ore rp[rluHa [orBneHr{r rloBepxHocrHhrx geQertoa oaa:ana

loJrbr(o c loKa3arerrMu Harlptxenrroro cocroqHus u KorpoQra-,rlarava, c :,ruu
'lpyarro co1'Jracu'tbct;

. B pa6oTe BLIIIoIHeHa alpo6aqul l-,I/IeIi ]l trpoMhIxJreHHbIX ycJtorJxrx, lla

ooHoBaHllr] xolopot BprA nn.qollyc'urMo roBop]rrr, o Ko,'ulqeeTBer{Hhrx orleHKax

loBbrrueurr 'forrHoc'fn rpy6, cnlrxenuz ypoBltr 3trepfocriJloBblx flapaMerpoB,

yMerr,rrrerrrJlt 6paxa. Taxue ua$pH [priBoArr Ira ocuoBarrHrr aHa]rrr3a

pe3yjU,Ta'roB BHCApCTID{ r'eXHOJrOftiII 3a nepuoj{ {re MeHec o,{Hofo fo/(a;

. l] ,ltxccepTa(uoHHofi pa6ore u aeropeSepare, K coxaJreHr.rlo, uMeroTot

crliJrlicrultecKlle ourz6xu, HeAocrarKoM cr{uralo yBnerreHrre aBTopa

co6creeunoft, a ue npuHlroii, c[creMofi co(parqeHuii x ycJtoBHr,rx

o6o3Haeenni; HarptrMep, AS - ue a6corrorua{ BeJrr4suHa o1}Kar'l.fl, a

a6co:uo'r'rrarl pa3Ho'foJtrqr{HHoc'fL c'teltKx pacr(ara; os- He cotporrrlJleHuc

Jle$opMaqHl.t, a cpeArreKBaApartqHoe orKrorreHr:re; TepMxH pa3HocreHHocr.h

3aMerreu Ha pa3HoToJlIrIriHHocTi, cTeHKIj; Tpyat.ro [orrrTL Bblpaxe]rxe ((.4nxria
'LoJlrlrlHLr creHKa pacKara); TorIHocrb pa3McpoB rpy6st naslreaerca roqHocrbro

f eoMe'rpIl9ecKi.rx IIapaMeTpoB.

3arcrnqcuue no pa6ole.

f{rcccprarlaonuaa pa6ora A.O. Cr  pyrr ra  "CoeepuieF,c  rsosarrue

lexHolrofurl [poAoJll,Eoii npoxarxu rpy6 Ha ocHoBe co3AaHH{ u r4crrolrrr3oBaHlrt

rroBbrx HayqHo-o6ocHoeaHHr,rx TexHUqecKltx peureHui,r B61noJ'ujefla .4r_s
peltteurlr aKTyaJIbHbrx 3aAaq uo4epuzraunr xa,ru6poerr BaJlKoB u

coBep[reHc rBoaaHx{ pexnMa o6Narlrii lpu pasKarKe rHJIb36t c qelrbto

lrolyqenxr BLIcoKoKaqecrBeHHo[ .reploaoi Tpy6Lt. FIoBr,re HayqHble

pe-rynr,r'albr pa6orlr cul:auu c pa:pa6orroi:i zutfopv.rMa r4 MeroAuKh pactlcra

pa3MepoB rpy6r,r I ovare 4eQopvartuu, r43yrreHvcM 3anoHoMepHocrcii B,rr.rrHl.tt

ralu6ponra ulrcrpyMeHTa r.1 pe)KrrMa o6xar.lta ua Sopr,ronsueneune rpy6u,

?HepfocxnoBr,rx napaMerpoB nporlecca tr pa3HocreHHocru .repuoeoiilpy6r,r

floc.[e (ax(AoII KJleTI4 cTaHa, BBeAeHI4eM rl XCIIOJIb3OBaHITeM AnU AH€UIU3a



TexHoJl0fuI-I

HanptxeHFrofo

[oKa3aTeJrr HepaBHoMepHocTI'I ledopMarluu, noKa3areJlt

cocrorHr4r LI Kpl4repl4t Korpo$ra-,r1arana. llparruuecrar

IreHHocrb pa6orbl cBf3aHa c MeroauKaMI'I 3KcnepIiMeHTaJII'Hofo LI

'l coperurrecKofo LlccreAoBaHrrt flpouecca HertpepblBHoii lpoKarKH rpy6, Hoaofi

rarn6pouxoii BarKoB, 3aq[ueHHot TIAl'CHTOM P@ u:o6pereuze,

loroxr,rrerbrlblM pe3yJlbraroM alpo6auutl rlAell B IIpoMblrxleIIHbIX ycJloBlltx.

,{ocrotepuocu ocHoBHLlx [o,{oxeHxt Ii BI'IBoaoB Al-Icceprauuu He Bbl3blBaer

coMHeuur. Otlreqennsle 3aMertaHli{ no pa6ore Hoc{T qacrHhlii xapaxTep x

HarrpaBr'IeHLI Ha pa3BUTI{e AanI'HeiiIUliX UCC,!eIOBaHI4t U COBepIXeHCTBOBaFIXe

'rexHoJlofr4rl rpoxarru rpy6 Ha HerlpepbIBHoM cra[e

Taxuu o6pa:ou, auccepralrrloHHa:l pa6ora .{.O. Crpyuna ornevaer

rpe6onaHualr r. 9 lloroxeuas BAK o noptgre npl'IcyxaeHl'It yqeHbIX

cre[eHei no rexHuqecKuM HayKaM, a aBTop 3acJIyxI'IBaer npxcyxaeHut eMy

yveuoii crereuu KaHAriaara rexur4qecKl4x HayK no c[eqrrarbHocrx 05-16.05 -

<O6pa6o Lra veral.JroB AaBileHxeM)).

O@urqualuruii onnoHeHr

:anegylorquii xaQe4pofi
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