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xBocroB Qnoraqrar4 ou.t"t*ot 

ocHoBBl TexHoJIorI4ll BbIUIeJIaqaBaH ufl 3oJto ra t43

3^;il*;;r:',tJ"H;n'"J""'::;::"#'Ti:'#.n"m'":""m::;rexur4rrecKr.rx HayK BErnoJrHeHa e aaboparonul 
llo6orarueHrrr4 pV A>> WcruryraxLrMuLr LrM. B.l.I. Hzxrarzna aH pecnyOarixu iur*"*r.ru".Mecropoxgenua cypbMbr tr3BecrHEr s 

- 
Kzrae, poc-crzu, Ta4xuxzcraue,

ffiiXtf? H;"#rte, -{sep6ara;aue, (Daa.rru4az, Ka.:axcrau e, Cep6utr,
uorp36ne'ux,,;o;;;;"0.1,3"u#1i:ffi i'I"":H::::T;r*jl,p:,-'np,p..,
*"r#ff;:t of{ll*ll-orvr'ble t..topoio.r- 6orar' Aparorre'HbrMr4
cypbMr'o-pryr"o-ronor.tt TaKvx vecropoxgenui {BJlterct 4*rr*rnpyaanoaa,in*i{r,.'n;##:.}li{"il;y.:?#ffi"Ji:"T3JJlT*f};:mLi
ropr43oHra cypbMr'o_p-ryr'ofo r"."opo*^"r", a*ri*"ilyr,url", norooo,coAepxaH[e [o[yTH6IX gIeMeHTOB rru""ran"ro Bo3pacTaeT.B coorsetcts[a c r
3o.,"roro HenocpeA.TBer"ItrTeparypubrMtz IaHHbIM H L1 MrlftepaJror[qecKoro cocraBao cBt3aHo c Mr{Hep€uraMu cyp6M6r, 

" "u""noar" a



AHTI4MOHI{TOM' B BI'IE CPCAHI,IX IIO BEJII,IqUHC, TOHKI,,X UrLl CYr,M,,KPOCKOIIrcICCKAXBKrroqe'vfi Mer€uuruqec*ofo 3'Jrora, a TaKXe HeKOTOp'rx 3.rroroc'Aep)Karqux
:I||p-y:-"j HanpriMep, urrpr4ra. llpr.r Snomqza err4x pyA ocHoBHajr lracrb 3o.,,roro Heoooraulaerct B KoHIIeHTpar' a ,,epexoAr'T B xBocrbl lr MoxHo efo r43BJreKarE rr3xBocroB Qnoraquz.

{uccepraquonnax pa6ora Xonosa X.rI. uocexqena o6orarqeHrrro 3oJroro-cyp6M'{H.-pry*co4epxaulei pyALr, arlerr{Jrrr{oMoqeB[HH.ro r.r rrroMoqeBz'HoroBhIIIIeJIaqLrBaHr.Ir 3OJrOTa, Kr{HeTIaKa
aqerr'urrr'roMoqeBrr'Horo B'rrrlerar{r'BaH 

^t ,onulru,.t:f;:ij""T;ff."rrt*;:;::
cyp'MrHo-pryrHbrx py.{ Hnx'rix ropr,r3.HroB lXzxzxpyrcKoro MecropoxAeHr'r.

Bo one4ennn o6ocHosaHa axry€urruocrr reurr, cQoprr.ryJrr.rpoBaHbr rleirrz a3aAaql{ vccJIeAoBaHv,I' a raKxe orpaxe'El aKTy€urb'ocrb reMhl, HaygHa, HoBLr3Ha unpaKTUqecK:uI 3HaquMOCTb.
B neprofi ruraBe paccMarprzBarorcr r{Mercullrecr B Jr'rreparype AaHHbre o{uazxo-xrauuqecKr.rx xapaKrepacrr4n* .ono"o-"i;;;_:#::::::.|,:".

14 3Be cr'hre cnoco6' nepepa6or:xu r 
^"o.o*Lo :ffi;:ffiffr:ffi;#, ^;;ocHoBarrl{r{ KOTOpbrx HaMeqalorcr HalpaBJre'z, co6crse'Hrrx raccreAosaul4f.Paccuorpenrr [paKT[rIecKI{e uananai, i ficnonr:osauuq TrioMoqeBI,IrHoMyBEIrrIeJraqaBaELI e 3oJrora. Ha ocHoBe rr

;#H::"*t;ti.*"*,o".Hzszo6ocFro"""'.;:'::3JoXT3,u,Xu"'."J.i,u;#::::;
Bo nropofi ruraBe rrpr4 BoAzrc, KparKa, xapaKTepr4crr4Ka 3o,rroro_cypbMrHo_pryruhrx pyA r4 cy[IHoc:rr Snoraqlronnofi o6

A*t*t*pyt, ";o;;;*"r* B Ar.rccepraqru. 
roraureHllt pyAEI MecropoxneHl'Il4

B rperrefi rJraBe r,r3Jroxeu6l pe3yJrlTarlr o6orauleuua, aqerr4Jr_TI'IoMolIeBrrHtoro r'r rr'IoMoqeBI4HHoro 
""ru.anuut"u"a,l 3oJrora a3 xBocroB O,roraqaapyArr Hr4xurzx foprz3oHToB MecropoxAeulrz ,{xttxraxpyr. flpaee4enaTexl{oJlorlrrecKajl cxeMa nepepa6o.rxz 3oJloro_

::T::T::_4x"*ruxpy"cKoroMecrop"*^",*:T6#:-J##'iXt#"Jff ix;
;[fffi:H" PV A Uuc'ruryra xr{Mr.ra mtre''u 8.r4. Huxu.rusa aU' eJ.nyOnro"

B .re'rreprofi ruraBe Lr3JIoxeHa Kr{Herr4Ka u (

arrernrrrr4oMoqeBLrHHoro BhrrrrerraqLrBa'- rono"ltll"::rffiJffi##::il;:1
cyp'MS'O-pryr'hrx pyA Hr4xHr.rx ropr't3.HToB {xzNzrpyrcKoro MecropoxAeHr.r{.Taxzrra o6pasoM, a*TyaJrbHoc* pa6orrr aBTopa 3aKJrroqaercs a pa:pa6orxeHoBEIX TexnoJ'rorzfi 4,rx r.I3BJreqeHu, 3oJrora I,r3 xBocroB Qloraqralr.

r{e'nr pa60ru' paspa60:rKa rexuorrofrra nepepa60rKr,r cyplMruo-pryruo-3.JrorocoAepxaq[x pyA Hr4x(Hefo ropr{3.HTa MecropoxAe'U. [xuxuxpyra,ooecleqrzBarculero MaKcr{ManbHOe r43BJrerreHAe
MeroAoM arrerrirrrr{oMoqeBr.r'Horo , rrroMoqeBr.r'""X"J:;1"fiJ;"H;: srotaquu

Hau6oaee BaxHhrMr,r
o 6ecueqzsarc*"" ;;;;;;i TJJ""ffi Hl #ff ifrXTHHo 

n pa6oen Xon o ea X. 14"



- BIrepBHe ycranoBJreuhr $usuro_xzuzgecKae 3aKoHoMepHocrzB'III{EJIAIII4 BAHI,I' 3ONOTA AIIETI,I'ITI,TOMOqiEZHHOfi A TTIOMOEICBI,I"NOi" ,. XBOCTOB$noraqun Mecropox.qenzr .{xnNzrpyr.
- LI CCJIeAOBafia KI'IHerIiKa v MexaHkr3M BErtIeraqI.rBaHLL 3OJrOTa r43 XBOCTOBsnoraqzz' Ha ocnoae KLt Herr,IqecKrrx AaHHbrx ycraHoBJreH MexaHz3M rporeKaHrlUPOI{ECCA AIIETI.IJITI,IOMOIICBI,IHHOTO B'IUIEIAiIU BAHI4'I 3OJIOTA I{3 XBOCTOB QTTO'ATIZU Upa:pa6o:raua [pr,rHrlulr{€rnlnrur rexHoJrofuqecKa, cxeMa.

rlparcrn.recxafl 3uaquMocrb
- paspa6orana TexrroJrofux nepepa6o:rxu 3onoro_cypbM.rruo_pry.rabrx pyrHr4XHr4X ropr'r3.HTOB MecropoxAeH un lxuxuxpyra, BK,rTr.qaoqar $,ro.raqzoHHOeo60rarqeuze' 

''oryqeHl.e [poAyKTOB O60rau1euu.a, BLrqeraqr{Ba'rrr 3.rrora r{3xBocroB Sno:raquz, c [ocJIeAyIouIzM r,t3BJIegeHrieM I{3 Hero 3oJrora;- npoBeAeH'r accJreAoBa'Ar [poqecca riI3BJIeqeHnr 3.Jrora v3 XBOCTOBsloraquz MeroAoM aIIerI'JITrIoMoqeBrIHHofo LI TrIoMoqeBLr HHofo Bbrllrer aqlrBa*ufl.Ha ocuosaHna nponeA€ns"rr raan"oo"urrrfi ,ufiaar", orrrrru,,r"]r" ycJroBz,

;Xffiffi:t"qeBvHHoro 
I{ rlioMoqeBl4'Horo B'rrrlerr 

''uBa'vrs 
3orrora r43 xBocroB

Pesynrra:rrr ArnccepraquoHnofi pa6orr! Xoaosa X.V. Moryr 6':rrtrcIroJrb3OBaHEI IIpu [poM6rrrueH[roM VCIILITaHX

;'":f ;3i;1ix i#Jl;ir*".*;';;;;##"ffiffi;Hroo#":,:;i
Mero4o.nornn u MeroAbr uccJreAoBau[fl

O6ocnosaHHocrr
.onr'rznr o6leuou 

"", 

Oaarn"ruroB r.r Hayqurrx B6rBoAoB pa6o:rrr o6ecneqesa

MeroAoB'".,,.oo"u"#T#J#THliffi :ffi i#:'T'H;Jf."#.#j:BEIrrIeJraqI,IBaHzx, Sz:uro_xvMl,rqecKoto cocraBaa raKxe ascop6-qzen aKrr{BrrpoBaHHErM r.J"'J:ffiKHxH:fir OJ#ff#:

f;*ilffi:"?,.";:ffi;f "..n'.''.;;;;;- "d; an\e'vn MLrHep€ur'Horo cbrp'tr B

Teoperzvecxofi I'I MeroAorort.{ecroi ocno'ofi hcc,reAoBaHlzg rBJlrrrr4cbpa60ru coBpeMeHHErx oreqecrBe'H'rx ,n sapy6eNurrx yvdurrx s o6racr4rI4 ApoMeranJryprrrr4 t4 TexHOJrOrzr nepepa60TKr.r 3.JrorocoAepxauero cErpbf,,Crpyrrypa u o6reu pa6orrr. A;;p;;;;l)r* pu6oruXorosa X.2., cocrorzrr43 BBeAeHr.rr, rrerbrpex HraB, rocB.srrleH'brx o6ropy ,";;";;;;, rexHa*e3KcrIepI'IMeHTa a g*c''epIr MeHTarrLHbrM ucc'eroBa'LrflM, a raKxe BbrBoAoB n cnvcKat4cno.,rrb3oBaHHot nzteDaryprr. pa6ora r.r3J_roxeHa aa 107 crpauuuu* noilnirrepHol.ona6opa, BKrrroqaer l 9 i a6 tmu, 3 I p".t;;; ;" iii ara r^orpaQzuecxux ccr,rr oK.Jlnqnrrft BKJraa aBTopa 3aKJrroqaercr B HaxoxAenvz cuoco.on a perueHalrrocraBJre'H'rx 3aAaq, [Jra'r'rpoBa'[z ,n [poBeAeuuu tra60paropr"r* ,.rl"liffiIIPIMEHEHI.IU 
'KCNEPIZMETTAJI'HBIX U PACV€trrrrX MCTOAOB ANfi AOCTITXEEA,Haueqennofi qelz, o6pa6orKe, auaJrrr3e z o6o6ulerpac'rd**rx p.ryn""uio" pa6oru, raKx(e rx Y.:f:ry"*toB eKcrleplrMeHra I'I

tryolrvrKa\uLl, {oprrayluponrce u



COCTABJIEHI4A OCHOBIIEIX IOJIOXEHA' IZ B'IBO.qOB AZCCCPTAIITT I4. {AHArrC,noJIyqeHHbIe couc*areJleM, rBJrrlorcr H.BEIMt rr 3aBeplrre'HbrMa, BbrBonhrc{opvyarzpora'br apryMe'Tr.rpoBaHo. ocnosHrre [oJrox(eHa, 4uccepraquouuotpa6oru orpaxeHbr n anrope{epara, u onyO,"rKoBa'Hbre rpyABr, geficrnarelluo,orpaxaror ocHoBHOe coAepx{a'rze rr4cceprarrpra. 4tu"c"p.arrror 
"po""oe" 60,rrruofio6t€rr'r pa6orrr' pe3yJr'Tarhr t4Meror KaK TeopervqecKoe, TaK u [paKTrzqecKoe3HaqeHrie. .{auurre, noJryqeHH'Ie auropo*, 6es aorrrarr"", 

--."o"ruur"no,

orrpeAeneHHbrft erlra4 r {r.r:ruecxyro *r*rro.
Buecre c reM r

3aMe.ra'rdr. 
ro Al'Iccepraquounoft pa6ore Xoroea X.A. uveercx pr.g

I ' us irLrreparypHoro o6sop xeJrarerr'Ho 6ruo 6rr r4oKJrroqr4rbMATEPI.IAJI'I' KOTOP'IE HE KACAIOTC' NPO6TTEU B'IIIIEJIAqI.IBAHI,IC 3OJIOTA, HAIIPI4MEP,BbrIIIeJraqr.IBaHr4e B pacTBopax xJropa.

? Heror:opue ilvreparypao$opnrleua ue no fOCTy.3' rlpra uepepa60rr<e 
- 

ronoiu Lr3 xBocroB s,roraqura HrrxHLrXropI43oHToB MecropoxAeuvx {xnNrzxpyra MeroAoM arlernJrrt4 oMoqeBr.rHgoro uTr{oMoqeBr.HHOf o BbrrqeJravLrBAH'fl He uccneAoBano o60rarqr"r" 
',".ryr""r*gJIeMeHToB B llacrHocrr4 ranuft u renJlyDa.

4' zMerorc.{ rpaMMarr.rqecKne-z op$drpaQzvecrue oruv6ru, rexHr.rr{ecKrze
OIIEqATKI,I. B TCXCIE TAKXE, BCTPEqAK)TC' TEXHOJ'IO.UqCCKI4E TCPMI,IH'I, KOTOP'IXHyxHo 3aMeHr.ITb HyxHhIMr4 aH€uoraMr4.

5' B rer<cre .qucceprarlrrr4 lr aaropesepara Bc,rpeir€uorc, rpaMMarv qecKr.re
r,r rexg]lqecKr4e oruu6ru.

o4Harco cAeJraHHbIe 3aMeqaHur He yMalqror oc'oBHbre AOCTOT4 HCTBasrrnorueuHofi pa60rrr. AncceprarluoHHa-s pa60ra Xolona xonru"*uouzcpourouEva [peAcraB.,rrqer ao6or 3aBepr[e'Hoe HayqHoe uccJ]eAoBa'ke.floryreunrre pe3yJlbrar'r I4Meror *u* ,"opaatoec*oe, TaK I,r [pr.IKJraAHoe 3Haqe'ue.rlo cnoe'ry coAepxaHr,rrc z o6leuy oraaap"ur,ror nas pa6otaXorosa Xonuaxua.qalrcpounonzva <<@zguxo-xtl,"qecKoe oc'oBbr rex'oJlofv[ Bhl,,lerair,nBaHr4, 3oJrora

i::::::-":^9"lorarrau 
pyA HnxHr.rx ropr43o'roB flxuxnrcpyrcn;."r;;;;;oxae'r4,l a.qxr'rKlrcraH0) orBeqaer Kpr.rrepr.rrM nyHKrOB g rio,roNeuu" o 

' 
,rop"lnanpl{cyxAeHlr{ yqeHLIx Creneuei, yrBepxAeHr{oro lloc.ranosJra""a, ttp*rreJr6crBaP(D or 24 ce.*''6p'. 2013 roaa 'J\!g42, 

np.4r""rr""rbrM K KaH.{r4AarcKrzM
Al4.ceprarlvsM, a ee aBTOp 3acJryxLrBaer npr'cyxAe'rir yveuofi creleHr4 KaHAUAaraTexHr4qecKr'rx HayK no cnerlr4aJrbHocru 02.00.04 - $zsrz.recxax *rrrr.- 

"^ "

rly6'rnrcaqnu aBTOpa pesyn*a:rrr pa60.ru orpaxeHLr s l 6 Hayqnbrxny6laraqlrrx, r'r3 Koroprrx 4 itarsu 
" 

'*yprunur, 
peKoMegAoBasurrx BAKMlrnacreporra HayKu r.r Brrcruefo o6pa.:oeauux iroccretcr<ofi @e4epaqraz.

Coorsercrs[e anrope{epara ocnoBHoMy coAepr(anrrrc ArrccepraqfirrA*ope$epar floJrHocrbro ,oot""rai"yar ocHoBHoMy coAepxaHnroAr4ccepralJ,rv' .{raccepraqaonnax pa6ora XOJIOBA iiOffVlXVfelaIICPOI4JIOBII.LA Ha reMy: <(Dr.rir'xo-xulrr4qec*oe ocHoBbr rexHoJrofrzr4Bhrlleraqr4Baul,rr 3oJrora Lr3 xBocroB $,roraqzr.r pyA Hr.I)KHr4 x ropr43ouToB



[NraNraKpyrcKoro Mecropo)KAeHr4s TaANraKHcraHa)), coorBercrByer nacnopry

uayuuofi clerlr4aJrbHocru 02.00.04 - $usraqecKat xr4wtfl, (rexHur{ecKl'Ie uayxr'r) B

qacrHocrr4 rro: 2-4 lloloNeHkrfl, o rropflAKe rpucy)KreHvrfl, yqeHbIX crenesefi (yre.

flocrasoBrreHr4eM llpanureJrbcrBa Poccuu or 24 .09 .20 I 3 r., J\b 842 (pea. or

28.08 .2017)).
3AKIIOTIEHtrIE. fr.rccepraur4oHHan, pa6ora XOIOBA XOIIMAXMAAA

VICPOI4IIOBI{tIA HA TEMY: <<@HSIAKO-XI4MI4IIECKOC OCHOBbI TEXHOJIO|I4H

BbruleJr a.qvrBa;glkrfl 3orrora v3 xBocroB $roraquu pyA HI4xHI4x ropH3oHToB

fNraxr,rKpyrcKoro Mecropo)KAeHr4fl TaAxuKI4craHa)), npeAcraBneHHyro Ha

cor,IcKaHl4e yueHofi crefIeHLI KaHAr4Aara rexHI,IqecKI4x HayK Ilo c[eUuanbHocrH

02.00.0 4-$uzurrecKatr xvrvtufl, (rexHuqecKr4e Hayrz) flBJrfl,ercfl,, caMocrosrerlbHblM

I4ccIIeAoBaHI4eM, AaHHbIe AOcToBepHbIe, cOAepXaT HoBbIe HayqHble pe3yJIbTaTbI, qTo

foBopr,rr o Hayr{HoM BKnaAe coucKareJlfl B Su:uuecKyro xI,IMI4ro.

llo cBoeMy coAep)KaHuro, o6revry, aKTyaJIbHocrI,I, Teoperz'{ecKofi v

rrpaKrr,r.recxofi 3HaquMocrr4 AucceprarllloHHafl, pa6ora Xorosa X.V. orBeqaer

Kpgrep vrflM rryHKToB 9-14 <<lloloxeHnfl o ilpl4cyx( [eHvru yr{eHbIX cteneHefr,

yrBepxAeHHoro llocraHoBJreHr,reM llpanurerlbcrBa PO or 28 aBrycra 2017 r. i\lb

1024, rpeAb.rrBJrf,eMbrM K KaHAr4AarcKHM Ap{CCepraIII4flM, a covrQKareJlb rlpucyx4eHnf,

eMy rrcKoMofi creueHr4 KaHAr,rAara rexHurrecKu*. uayK rlo cileqplaJlbHocru 02.00.04-

Su:HuecKaf, xI4MHfl (rexuuqecKl4e Hayxr'r).

[ucceprapfl,, aBTopesepar 14 or3brn o6cyNAeHbr Ha pacuapeHHoM 3aceAaHuvr

ra$eapbr MeraJrnyprr,rr,r MeraJrJryprr4r{ecKoro Sar<ynrrera fopHo-Meranryprl4qe ct<wit

I4ttwuryr TalxIIKI4cr ana rporoKon J\|l 4 or (( 04 )) H_o_S-6_p4 2019 roAa.

3ane4yrcuufi xaQe4pofi MeraJIJIyptw, KaHAI4Aar XHMI4TIeCKHX HayK, AOIIeHT

ropno-^r*"m
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