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KHWPUII (pancada noxropu (PhD)auccepranmsicu aHHOTALUSICH)

Juccepranuss MaB3yCHHHHI J0J13apOojiMru Ba 3apypartu.alzekzied SkzdHO
COteBChddJsdiyjrt=esL0 (sKA) yitzs=esLogdeze BshYO SHHGR AWdted0tdHO:
woteY Yduds, HEzdY BAQUO MOGSOS dyYhdHO dhd0B ydyOtedidisyHO 90 ROk
~M0kdedidhe biztezd SOtedssykOedHO Cjde YAREOZdEdB SJjd®tYHO. S EAG]ERE
dhaos ydyoedh "OM&d 2dikdeo0 1,8% Ade Bstdhdcd yow0ke2, SAY kOO
AsdzOHACOh  MOdsOl &0 fhlzdssd BARdB YoE®EYHO. Zk&HOG Sjkde  ydyds,
hodsOstadlee  bizterd  fis" kOl SPAD BAEEOG A"lsdY>EOtedld IsAkO
YB&HAEdNHO yjedzsas0 kiskzoyd whaed 0uB0OLRd O0ddydoh WizdkHO® jdis0d-
0d30dze[2 >d" OlsHOd Blz” dfds 0" Odgfwls COMB UsOH.

LihzBkdCOBdL &lzis0ydhddeso tedhe0ddHO: BRYG G0"0kdd? ~sh-0NYdots
OfysidHO yjkk=dso o0 khkdhke "shdkozotdkd dh@os ydyoskzeyd Ctertsd0kOtHO
syisted foWOolszd, 30" st BESLStHO e0YsBOBOHEN M0 fizdsistot dhos ydyokdh
by  M0GOOHBe  Whed — ljrksksedwiOl Wil 90 0o zHEOddd
sOCsBdzE0Pdeded Ods” dHO UisdBiste BjtedizdsisYHO. kdkOHO:, s A dhioB
ydyoedhadee gooxlzH  CrohndS, HOokd? IsjrtsEscdwizitedld ®H jdkdLoydw
Ydizdh steyokd &0"0ktd? Rsk-0hY & fonk0 yjzzsasiohd ofshdHO sOdkdkotnd
OteLtst BAGZGOh: 30" hizdzsls sizdH dosSstadded B jtelzoyd WieddzLdzChdL bs jrdstisedvad
0g0EdYled Msted?  ydidhed Aedhdikcok. vhelz 2A40kdh LSS
tihtfzezdSondd WkOHO tedosMEOdisdtedh BA2dUO ” O0SOsEOte fistOls jedwhdHO
tfedydtidot >d" olsHOG Wied &0 hizdtsls 00 Isjrbstsed™ Siztekotdhkd ALzoPsdedt,
hiz  OmshdHd  duSd o0 kOhyd BoLBLEOEHO  ddiud?  sselkkOthdhe
60YsBOlBOLHES N ddedid SOIBdikzoN Bjzedzohe0k. Az BEOHO &O"OkEd? As’-
Ohyglte & HOnk0 yjhdsasLond, &dCusSedhsdteds yjeesesd (JsA) o0
CeCzenddst yjezseso (sA) OhshdHO Bekzoyd oshdlsozots dheos ydyoedh,
CJte0idSo, Yktedkdb, cdHtetsdzjlsOtzziziedw, Iss0-Sod @3 jlsOkdiziecdw, djWis-c0L
NOGEOEZOLdHO Cjie YAZEZOGZOH]E0d YZ2d Ysekzhysykd sPA 90 sedoddsd
YJeesesd (FPA) dhaos ydyoedhed 2/40dkdedize0n digd? o0 0030kd2
SOHYYslstOtedsd Odzts” HO 1503 CfHEZOM BldkCdt:.

Alzelzhed  CdHO  X0"sBHO, yjhdsasl0 kiszeyd Rsd-0hyEot  OfhshoHO
s IALdhe wied iztetOtedizd @0 ydyotedh s jrdstscdvkotddd Wsdisdh “0dkHO
YAREOGdRdh  fs"0kOdhd  Cjkeo2kdidh  dz"dls  o0LdWOLOEHOGL  Bdted
"disBEOGOH]. LPBEZ 2AGOEdNHO FSA 90 sA OfishidHO yYEz2d Ysekzhysydd,
systed dWolskd, fizeHO Aszoy0k s A fddsje yYdkdh, LjoSydwhdne stlsddod
hoesdiszOtedlsd 90 flzoHd  baddy  AlzoyOdkudS vjeOk0dOtdld Odkdykoh,
MOLOYhGdhe WOskZokdh  gjwedvind, tJoSydwhdee sjikdS  SedhisOdwsond,
dihdyds WWJiSlkd Yd2030kE0tedizd O0ndykoh, FsA 90 sA &d Bdt BShHyYdyHO
COteBCdRJsdizoh syokd Bystd 0zg0Ndacdd IPA stdh hoesdiszoedldd
Ohdykoh, kkOthkdhe didd? JjuddtOtkd Onshzoh "0kHO dhdos ydyotdh
s jrtsizsedvEOtedid Wiolsdh HistzLOEB " dfisBZO%OHd.

CELBJSissd TJhtfzdSond IejidHjdisdidie 2010 2di 15 HJS0BEeHOG I-D-
1442 caeLBJSdisst:  tihzezdCondhedie MOdsOkdizd oM dodisdiedh
Zhszéz0ted sAvedhdHOcde, 2016 2dk 26 HjSOBEeHOGd ID-2698-iskz ¢2017-2019
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2dkt0teHO 02t RO "Mzl skztetzOted, BiZszsoyd BizE®GE0E 90 B3Ol jedOkEot dhios
ydyoedhad 0" 0kzdRe0hkdtedhhdie  disdyssied  ds2d”0k0tdhkd  0ds0ke0
shdtedhdd HOatss Asksdted ste0-sOHBdtek0td sAdteddHOecd YOstekOld, 2017
e 7 WJjokOzHOGd IN-4947-fisk  ceELBJSOMisS:  TinhtzBdSOhdid  WkOHO
ey ZOdsdted BAdY0 7 010COlEOE  fisteOls jedwihd lsavtedidHOeEd  AOtedsdd
"OkHO BOLSEE WOshdwscO ksjedhad BshYO & jdved2-"yYkyd? "E0lktOtHO
BJedk0kc0d o0LqWOLOLkd 00ze0 shdtedhHO EZhelz Hhhitelsoydy sOHYdYEisd
d3lz02Wdz HOwOMOHO ~dLA3O0IS YdzOHd.

TagkukoTHuHr Pecny0yinka paH Ba TeXHOJIOTUSUIADUHHM PHUBOKIAHUIIH
ycryBop iiyHanmuuuiapura mocauru. JOLCts SOHYdYsl tintkzekzdso Wog o0
s jrtzstzsedwizotdid tdosdzokdh dhedie VIiBAkdkd csddyed? sjntksusedvioe o0
OGBS jrisEisedwizore Zhkkzosts 2AG0wd de0 dkizosWdy BOXOtedize0d.

MyaMMOHUHI ypranwaranauk gapaxkacu. SJAGJEe dhaOsdzdh
fs" O0kOtedld S jke02dNd BdEO% HEzkY ddyyhdHO #OdGsOkdkhke Siztekd fis” Ozotd
sOz0BEZOEACO dBzosWdY SJEOHAE0G SHFA BOBZBOLOLdRd szdh, whked kizteHOsd
~BB-0NYEOlHOE S FA skdh o0 MousOs  d&dyyhidHo dhd@os  ydyotdh
dasCsidwiszOted, $Jte0Skd WdLdS-Sdmiyed?, 1S tiziz0s0ydittk Bhh0kole0 160 BAZCO:
B0 "Mzt st Zuzd GOGzEOEOERd GSHIWISOYdW Ydidh 90 WkdkSydshod
clztslz" 0t Coftecflsd 2AdGOZdNHO kOHYdYBlstOts fjLdtOtekd stelsde BteHd. LB
200 HOE] OHYdYBEOtedkdhe ¢0L0ted?, O0d0kd2 d3lz0didsstzOtedcd BODdN0dc0d:
dkdzd? dhaote yE2dHOed yjs Az skddwotd: Thomas Heinze (yjtedz0ddw),
H.A.Ambjornsson (=Zgjyd®), A.Benchabane (A0&yd~), A.Bono (JOk02Ldw),
H.D. Heydarzadeh (Gtts®%), Hasan Togrul (ukzeCdw), A.M. Adel (Jdht),J.M.Lee
(¢pD=), GenLin Zhang (mdks?), Z.A.Metodiev (atucOedw), K.Boruvkova
(Yjad"), M.A.Zeenat (IsCofstsiz), J.Lisa (uv02kO&H), PhkhadheHjS, L’
BOdEOSOEOEdHOG 3. 4. A0L0EEkEe0, d.R._JOLCdl, . A. [BisjLCE00, R.A.A0KSORES,
1.1 Bt juhcow, R qtelzBddS, A.A.azHOjo0, "0RHO cELBjShistskHOOSOH RIS
M.L.LNBEESe BOSSOBd HOoBYJEOEd- 0SOHJBIS &.=. tONdHBO, W jhhste
Z O BzHHESS, Ytesw Jhiste ¢.¢.=0ddinhyse, tesw Jhtste
AT 1ORBBEBteHdjo, HrsWiniste ¢.a.ulzte0jo, B.W.H. ¢.d.PkOR0EES, 5.W.H.
M.G . Dz Isedskz0tedHOE BzotwwWoydWiskd edosMe0disdeds §jezdudssyHO.

TaaKMKOTHUHT AuccepTanms O0a:xkapuJiran HJIMHN-TAAKUKOT
MYAaCCACACHHMHI MJIMHH-TAAKUKOT HIIU PpeKajapu OujaH OOFJIUKJIUIH.
JOLCzeHJesoydw  IskdddetOte  Saayid o0 wdidSomd damisdisizisd  dizdzd?
sOHYdYBls hd0ted e j>ondidhe ¢6-055 t0yY0kizd ¢I0Rk0 y jdkswsLond, ddds oo
kid Y020 dh@oh k0" fzdskEOtd OfshdHO kiztekd BOLCOHOS] sSPA dhaos
ydyoedh Isjrtsesedwidned wisdsdh o0 modis0ls ddyyidHO ALzobisdtedhe (2006-
2008 22.); s-6-014 ©0YOstzd c I dStisCednisOzeds yjkesesL0 OnshdHO yd2dd
yizoyd, ASBEsedS ~0owhdL d0kited0kdotnd weolsdhe (2009-2011 22.); rRJU-
2016-7-18 tc0Y0BEd ¢ 0" 0kwd? rsdk-0hY OfishdHO Yd2dh: YhzoyOd Yoy ydtfdokd
fJzdisokote dhaos ydyotedh sjrtsesedwhdid weoisdh o0 ALzObisdedhe (2016-
2017 22.)®OoLkdOtdHOCd OkOzd?2 o0 dhkbsedydst ¢s2d 0k0t HdOhdHO
BO>0tedzc0dz.



TankukoTHuHr Makcaau JsSA 90 sA OnshdHO MizenO Akzoydd yiz2d
Yoolzhysylkd s A 00 sYysted 0zi0Ndidh HOEOX0MdEO 160 IDA fddisjL ydidh,
kzOtekdhke nshnozotdld Ohdyzoh"0kHO dhdoes ydyotedh IsjrdstsedviOtedhkd
wigQIsd M HOE dBIstsO0ls.

TaakKMKOTHUHI Ba3udanapu:

JsA 90 sA GOGza0EOeded dhysted? dhdse sjtedhddie stlsddod
POsdiszotedid S0kz0h 90 KOHYY Asdh;

JsK 90 sA & "0t Adiz ZhzdEOLHO COteBESHdRjisdizEzo dhBSEhkdwiskotddkd
I e0lide L

OHJOBOKAS MOLsdsHO fFsA 90 sAnd cjbjesejt  $OteBsShddjlsdkzoh
CoftadisdSOnddd sOHYdY Usdh;

IsA 90 sA OnehdHO sEA hddlsjLr ydedhddie stlsddot Moesdistotdhd
506z0;

hizhtfjeLdst EZhizdHO FsA 00 sAHOE IPA hdl@isjL ydedh o0 stflsddod
POesdlkskotedid 0dkdyezoh;

JsA o0 sA onshdHd YERd yYsekhysydd sFA o0 IPA dhios
yYqyoedhddize hizhtf jhLdst 00 deesoyotsols s jrtsksedwiotdhd wioisdh;

CudS ysekzhysykd sHA GOGLzGOEOLdhLd YAREOGdEdD fis”0kOtddd
CAtghOlsdh.

TaakukoTHuHr o0bexTHlZicEd Hoidnijt0kdh 90 StedhisOttzdS HOOX060
160 BAEGOHG FsA "0kHO sA GOREGOE0Ld, kit OhshdHO stdikcok s A, Yd2dh
Yiilzoy0dz Yosy ydtfdyad tfizdisoizote (xO3) HOE dBite0ks.

Taakukornunr npeameru JSA, sA GOBzE0EOdRd dhysted? dhdse
BJtedh, dhysted? yJbdsdisl0 Gogze0w0kdhd AsitedWwdSoydw »0t0yhkiotd, FsA
90 sA OfhdHO YE2d Ysokzhysyid sfA "0kHO IPA fddsjL yYdzdhdkdhbe
stflsddiz0ok  PotstsdlsdzOted, kwOrdle dhd&os ydyoedh kjrdsesedvided 90
YAEEOGEd fis” 0d0teddd SOHYY YdkdhHOG dBistsOks.

TaakuKoTHUHT  ycysaapu. UOHYJYBE  X0t0YdHORD-MY jSistetsh St dw,
tojdalse jds lskzLdizd 150" Ot isls jdydisajlstedv, adhSLddsjisted™ "0dHO Sddyad2
0G0kzdL Zhlzdkotkd YAzEOGdze0d.

Jucepranus TAAKAKOTHHUHT WIMHI ssHrmtarnYz2dH06dz0teHOd dBiste0ls:

dS Bt dsLsOUorols EhkdHO fFsSA 90 IA OfshdHd  OzkONdhdh
HOBOX0Oted 0,42-0,48 BAZGOE YEZ2d Ymokzhysydkd hizeHO Akzoydd s fA
GORzEOEOtedhdhdiisjL Ydzdh hoktdiskotd 0ddytodeod;

deS Bt FsSA 00 sAkd Asdi fYdelsd sz dsdHO Bdts  BihYqyHO
CoeBsChdijlsdizoh  mteyokdsysted 0kgohdedh  HOwWOMO0Ed I AmnddisjL
ydtzdhcOd;

OHJOBOKAS MOLsdsHO fFsA 90 sAnd cjbjesejt  SOeBsShddjlsdkzoh
e JOSydWhdideewosteondh A jteedwind, t6joSydwidne sjLzdS Sodhisodsond o0
dhidydS WWW jSs0ted Oddyk0de0d;

JsA 90 sA OfshdHO YEz2d Yeekzhysytd s fA sedhdkdie dshsoftorols o0
APA dhez0s ydyoted dadize izt jhLdist jnbstsedwioed wisdlsdicod;

dz€ Bite YR yYsekzbysydd, veR2d 00 ducoh sHA &d yd2dh Yaizeyod
yosy SsdstfisLdydhd s0eCaBded Softediso ds0” flzdzsistdize Ydodie0 ydHOBEddS 90
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wdLdS-3jr0tdS ~isihok0tedid stelsdhded side Sizdh ddhBElsz0dke0d:.

TaakuKOTHHHI amajnii HaTHxKaxapu Yz2dH0cdz0lHO Bist0ls:

hhyjhLdst 00 dGshksoyyoeols ZhizdiotH) FsA 00 sAkd dhysted? dhdse
BJtedh 90 COwBBChddjsdzzoh o joSydwkOedhdie stisddok Potsdstotd
0dedYZOdzHd;

BEEE0YYoidls o0 hhtfjbLdst bhzawOtHO fFsA 90 sA OnshdHO Yiz2d
Ysolzhysykd s A 90 APA dh 0B ydyoedh ks jrtkstscdwhd WisolsdaHd " 0BHO Waed
BOeCOHOG Y2 Ysokzhyiydd, Yizd 00 Byisted 0kd0N dhc0d ¢Odkzd0k0ts skdhHd;

Yz2d ysolzhysywd, flzeHO Azoudh sSEAG] ASEsedS ~0oWhdL, yd2dd
yiilzoy0dz Yosy ydtfdyad tfizdsozote (xo3) dhezos ydyotdhHO Wis2HOZOGEZH.

TaakuKOT HATHKAJAPUHHHT HmoHwimanrnSdiyed?, wdLds-Gddyed? o0
WALAS-BjrOkdS SO"zdd Gols>MOt0E steyOdkd tidicOd GOlsdMOtoE, YARdEe0dk ks
o0LdWOEOtkdle  sAdtedhzded, BOsjhkOkdS "disBhOthkdhe  Ohdykded  BdHOWL
SOMHAYZORZE0E ZOLOld? ISOHYYEIst0te YieHOBAHO Onshz0ROHd. Jhdhkeok 00zd2
%OdX0z0te WLdS-Cddzyod? (RO-MfjCisteshCEydw, tejulse jdiseowdw), Sddyed? o0
@30k Jz0IsdS (MathCad) 0i0kdL khkzdwotd steyodd sOhHYEZ0%Hd.

TaakuKOT HATHKAJAPHHUHI WIMHH Ba aMajuii axamusitd. UOHYJYSIS
GOl OzOEdidike dizkd? 0”0kdwisd yjtd=tsLo, FsA 00 sA OhshdHO stddeod
Yzod "0gHO  Bystd  0kk0Pdhdh HOEOMOOtde® 160 BAGEOE S EA
GOREOEOedhdle  AlkOSdBd-kzLdtdh d-Aishi0kotdo  AtlOhdHOGd  Sitets jiwydisd
BSOZYRdShd OddYZOMHOG dBistOls. AjkrswsLo, JsA, sA OfshdHd sfA
szdhddie dhdd? @okdM0koted rOZY ~AMO0Ededidie biztekd IsOEBEYZOtdHO
dh t0dkOHde0h Wied Ol jted0ktOts WisdlsdPHO Ofsh) BAZdN d BJZOh: dLts” #OGOH.

UOHYYBls Golsd>Ok0tdhdike 0k0zd2 0"0dkdwsd JFsA 90 sA OfshdHO YEz2d
Ok dlzdh  HOEOXONEO 460 BALCOG flzoHO Atkzoydls SPA "O0RHO Bysted
0k dizdh HOwWOMOEd IPA hddlsjr Ydudh, LaOwkdee GsEGEOYHO0s 90
heit jhLdst  sjrbszsedwdotedid wedsdh "0kHO dhdos ydyodhdd 2AE&0
YA2HHOE dBisteOls. _JOLCERtS Is jnbsdsedwizote OnshdHO Y2 Ysekzhysykd sJA 90
IPA dhaos ydyotedhdédee nOdk0tOHskzdeded shdiedh BdzOk Bdic 90YISHO
hods0l  SOLdsYEoEdhdhe Sktekd fis”0kotd uzd dhtitls Ashdtd BShzoyd,
AChtfstelsBst] 50" Mlzdzsls sk RkdCdh. FGsOHYowEds 00 izl jdLdisd
s jrlksedwEol SO R00M0bid, 1SsEseds ~0aWhdL sFA dhaos ydyokizeyd
Cistersiz00tedzd BOGHts Usdh ddzSaidid BJteOH.

TagKUKOT HATHKAJIAPUHUHT KOPUN KUITHMHUILIH.

JsAK o0 sA OfsiidHO Y yYokhysydd sfA 90 DA sidh, dhaos
yqyotedh s jntsizsedwiddd Wisisdh BA2dy0 szdie0d dizdid? ¢okd> 00t onishHO:

JBesoyyoedls  sjnestsedy  OnshdH0 ¢UZBEKNEFTEGAZe _fdidd?
MisEHAEE sitfokdvid sohOktzWdHOSH ¢sOteBsEOMGe Jy r SotentdOhd BOLOMIHO
G0"0kkd? Ash-0NYdots OfishidHO 370 IStk Edkdd? Yd2ha0sd 430 ddd. fAd
BAZCO%: kjrddS sHA dhaos ydyowdizedd (CUZBEKNEFTEGAZe _fdidkd2
MBEHJGE stlyoRdvhdedee 2017 2dk 23 Wjet0zHOGd 23-10-01/26-677-fisdkhd
~0kd). Rh{&0B ydydize0d ksjrbistziscdwy d&jwis 00 cOL MOds0kd Zyzd dustfistsls Atedddd
Bishizoyd LOtkzts d30"fzdztsls P08 ydyOted dosSstidfdzd BjteOHd.
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Bishs0Ytorols s jrkstsedvHO GO"0kkd? ~sk-0hYhot OfshdH0 sfA dh¢os
ydyotedh zylzds ¢IORL0 yjzkt=wsLond, kdaéisd o0 lsjShisde ydydaHdeoed onshdHO
sirtdS sHA dheos ydyowedhe IsjnGoksedS tjek0dkieisd dhaos ydydizeod
(TR_22235949-002:2016) 90 CcOOZLITINEFTGAZedr tesidizded OMshHO
¢csOLBBRZOGe Y r CotentszOnd SediskdHOG SOMHAYZ0G60G. FOLSkte sjntBEisedwV
G0 0dzd? Ask-0hyEle  OfshHO  dostfistels  Atekdld  Bhizoyd — ACHHistelsco
2 g0Esdtedize0d Wized d30teCOHOC sJA skdh ddSstdid B jteOHd.

TaakukoT HaTWKAJApUHUHT anpodamusicu. _JOLCRE SOHYYSIS d0ld>0-
Oted, MldzOHOR,5 KO ROLYOLSs o0 5 KO tejhflzBkdCO didzd2-0d30dd2
Ot z0czOtedHO Bz s5COBOHOMG ASCOLdEEO.

TaaKuKOT HATHKAJAPUHUHI IBJIOH KuamHumd. [ diihjelsoydwy g0sLizind
BA2UO M0kd 14 kO dedkd? dhuysy AsdizeOd, PhlkotHOGELBJSdhisSE:
whtzezdSond Jid? ¢blsihsoydw Ssddhhdwidiedize Wozhowo HECksErzdS(PhD)
HAhjtelsOydwizoted Ofshd2 duizd? &0Mekotedid st Usdh soofdw Asdke0d didsd-?
GOPEEOeHO 4 K0 dkdd? dOYsEO, MEdkoHOk, 3 sohd tehtflzeizdCo o0 1 kOmd
~Bted>d? M zte0kt0HO GOt Usdize0d.

JuccepTanusiHUAT Ty3uaumu Ba Xa:kmu. [ diihjtelsOydw s0teCded Sdtedh,
BJNSO BBB, nkzisho, WE2HOZOGJEEOE OHOBOYLEZOl ©A2R0Bd 90 diso0kOteHOR:
dBiste0ls. oy jtelsOydwiadize "0 dd 118 B jlsted SO Coftz ASOH.

JTUCCEPTALIUSIHUHT ACOCHII KUCMHU

Kupum  YdhgHO HMhjelsoydw dhddhe HekLoeshded o0 LOtlz0lsd
OnBhkOkc0d, LOHYdYBLkdRe &OYHOHd 90 Ofishd? o0LdWOkOld s0ehdWik0dkecOd,
LB S tihtzeediond WOk o0 Isjmesisedvind SOLOYYdYlsdidiee EZhisdotsts
200z e0tedc0 dishikzded OhdyYdOneOh, eothkd dhsdgyedided, SOHYdYSsGnGE
dizdd? whzedizded 90 030kd2 &> 0t0ted, skdhc0d &Od>0tothdhke ¢GoLokd? o0
0R0kd?2 0R0BdWskOtled, MizddheHs, sOHYdYSs &OdM0k0kdld Od0kdYlscO dtted?
Asgh, ystf Asdke0d dedsd? dhdote o0 HdmhdtelsOydwhdie kzrdidhd sA2dy0
30 dzlzdatslsczOte € JzlscftecfzeOatz.

rdhhdesoydvezdee «Kyiin koBymkokaun KMI[ Ba IMALIHMHT oJmHMIX
yCyJJIapH, X0CCAJapH, HILIA0 YMKAPHII TEXHOJOTHSICH BA MILIATHIHIIN
wshhd HOMEOBSd BARIBIHO S EA 90 IPAGdEE hddisjL knzddOteded sjedhid
LOGsH0ad2 OHOBAYIsEOt 50" d Ydtdtc0d, MizddieHiS, kh0tdkdlkes WdLdS-Cddyed2
~BNOEOted, MistelzClslzte® SOofWkOted, ylezsisLokd dhysed? dhase sitedh 90
s JtecfwdSOoyd™ 6 joSydvid dj-0kdLdeotdnud soHydy Ydudh, dhaos ydyosdh
sjrtsisedvid o0 kiOthdle dhdoksdedh hs"0k0td BA2dYO 3O dizdslszote
ClisdtedizeOd. akzelded SCldHO Bdte-BdiedHOG O0zBONdRdh  HOEBOMONT (),
fsidaijek0kdh HOWOXM O (F), MWolk SCAtehOsCdudoted, MiekdheHjS, dhdos
yYqyoedh s jrksesedvhd o0 yjedsesld kkszoyd ntd-0hy kizied BdROh WOty
YdzOHdG0d s A d&0teCok0ted MOdks0ls ddyyndHO dheos ydyoedizdhd OkdykodHd.
Zlhe0 YOr0di02, hodsokdkdize sztkd his”0kotedHOTsSokoyd ofshdisOkote dhd0s
ydyowedh,  GgWis-c0L,  yltedzdh,  baydlOudedS,  ysosL,  sLdy-tseyos,
WOtedz0Y jolsdConOdks0tzotedH0 00 ROGY ~AMOZdedhdhe Sktedd fs”0kOtdHO Cjke
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YAGZORdEOHde0d YEz2d Yookzhysykd sfA 90 Bysted ko dedh HOLOMO:]
IPA BOLCOZOedcO BAZEOE: 1" IsdY> sakdy YstkHddddOntded OkdyzodHd.

I i jtelsOydwezddze «O0beKTIap, Kap0OKCHMETHIIIE/LTI003aHH
OJMHHMIIH Ba TAAKHK J3THII Yycyuaapw» GsSGed JSSdiud BAkddhdykz2d
Yoolzhysyhd, kj~kd¢ sFA 90 IPA srdh Ehizaboed, kEOkkdee hHdWols
CAehOsCdyzOtedizd OndYzoh, sedee0n sEA #OBzeOEOkdkdke WdLdS-Sduiyed?
SOHYdY Us zhzdd0tede0 sjedhdd BALcO: B jlssHS YdhdkotleHOd SOM Sl sstc0d:.

rdhhtelsoydwizdze «MukpokpHcTaIIMK Ba KYKYHCHMOH IEJLTHJI03a
acocHAa KYiM KOBYIIKOKJIM KAPOOKCHMETH/INE/NII01032a Ba MOJHAHHOH
HEeJUTI0JI03a OJIMII yCyJaH Ba XoccaxapmyEsdikd zydeyd sAkdidHO FsA 90
sAkd dhystd? dhase Bjtedh, COeBShdRjisdizoh tejoSydwioted MotstsdlsdzOted
90 zz0tldie AL mshided BA2dY0 SOHY YRl GOsd>MOE0kd, Sdie0k "0t ndk ¢
90 Irid sFIA &OdzE0zoLdhdie WdLdS-Cddyed? Aishi0doded kOYYshkokeOd:
"szHO 30J dzdstsiszOts € jdzisotedizcOd.

A Jorsiislo asi-0hyhded dhysted? dhise B tedh M0t0yYkd s FA hddsLd,
sjrstsedviid  dhaos  ydyoedezdhduoed  Ofishd? B jSk " disBdzOGOHd.
AjhrsesLogd Gokted? cdHtesShdH Uedlsdsohd B0k dhdse BjtedHO IstsizOddbe
Yokdukdeded wstksdhd 90 kikwddedhd SOg02dNd, difidyedS  0xte0kdhd,
htelsdztsizjSlzvte 00  dastewtstzisedS  bzLdidh@oedkd ALcOtedhd BdkOd BSOEJY
BAZGOG BACHN M0wOYhd fsHle BAROH. vPBEZ YO0EOYHHO yjkesEsLOHOCH
dhysteHO Ued2HAE0R YRR dsdzjSlzdvte Wis0Cydwiote edlsds0c0 ydyde SJlsOHd.
SysstedHOed Sdztfiz jSh >0w0Yhizote OfshgHO yjedstsLotdie Gokted? cdHtssShdHd
BJkOd Sdkyed? kOIMdizOhized YOHd. akzEHO dhystd? yjhdsesd OHHESK
"sfidz BAZOH P Ysts Sdyjdistoydhd stisdhd BdzOd tsjoSydw ®izesLOkOsddd
OHHdsdo BdtdSdk0hdhe "shidt BAZdNd Istsdstkdc0 hdidhd GoShdhkzs seyodkd
NSOHC.

WOt eqHsShdH  SlyjdisteOydWhdidne woddkzd yjeod yd2a0sdHOEH
BdyHetedHOG stelsdhd B0k yjedBesl0 | CedhsOdd o> 0wonded disdiotedd
sisdizdhd fisHdte BAZOH 80 dhysted? yjzdsasio 11 Sedisodd szudedhd “shdi
BAZOH]. Ajhdsasio 11 Ay idyHBteHOcd ofsHistesH  BSOOLdRd udkdhd o0
CtodiysOdkdt  MistelzClsizteOfdled ALcOedd "disBdcd =ysted tojoSydsd WoskedShkd
ZOBEYH YJEOHd.

Zlzhdie “ofysBdc0 SOHYdYBltOE stds BEdh M0EOYGAHO ®OIdlkzdE BALCOH
sHA dhaos ydyowdh EhkzeeOedikd JsA 90 sA GOBzE0EOde0 YAREZOCOHHO
kzOehkdhke systd 0G0 Bjtedhizdeded 0ds”dHO 0R0RdWs BjtedizHd. Ot Adt
dhtos ydyoedh IsjrtgsesedwioLdld YAREOP  styOkd sodecod sSEA
GOdzz0k0tedlz e WALdS-Cddsyed? mshih0dOted Bdte-Bdedcd kOYYShEOB SOHYY
AscfizHd.

AJjrys@sl0 Asi-0hyhded HOoted?, WieddilzLzlChdL o0 kikkChdL khkzdd0oeHO
ghysted? dhase Bjtedh M0OYGAHO E@0ted? cdHtssShidH  edlszond  Bysted
MBsHEzEHO (1:10) dhd0dizoHd. FsA 90 IA &0de00Ldld dhyst edisdohdHO
Cykd BASdhd 90 Zhelz dhysted? GONOHOE Iidydh tteyodd stlsdyyd dhyst o0
hizedd ydyowdh diShdhdhe doodizH Aaohededhd " dhtecd stds, JSA 90 sA
GOREZEOZOEdEO dhysted? dhdse Bjtdh "0dHO SOtBESHA jisdddzo to joSydwizoted
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BEGSOYYOE0ls EhkziHO 0d50¢c0 shddend. LPBE EztHo dhysed? dhass B jsdh
CudS dssHEEHO, € j0Shd BAYHEIEHOS DYt Lsdisk0ndHOG Wa2HOEOGAEOH .

80 s
1
1x]

g os 6o} 40°c

5 =3

=2 1]

® = 2°c

= =

= = 40

X

=04 =

Cl J1x]

= =

=, 0

LR —e— KMLL (MKLL) <2

—=— KMLL (KLI)
o 10 20 30 40 S0 0 5 10 15 20
NaOH koHueHTpauuAacwK, % Baxr, coar
1-pacm. MoHoanmapar ycyJiia HIIKOpP 2-pacm. KM uunr A/laun
IPUTMACH KOHUEHTPAUMSICUHUHT KapOOKCHUMETHJLIALI PeaKIUsACH
KMII A/lra tabcupu JABOMHUMJIHNIHIa 0O0FJIUKJINTUA

JsKA wOskzzohdied dhyst Aedsiond Bdzok dhdse Bjtedh >0w0YddHO
dhyste Ssdyjdistoydviid 20% HO% 30% ¢OyP stelsdd BdtOh B0 hzdskhdbte ¢
Yd260kd 0,83 c¢0y0 stelsde BoOH]. PShdlyd, sA kykzk 20% &d dJhysts
AedlszOndHOG  Ws2HOZORJEE0EHO ¢r=0,87 cOyO SALOEdizeOGEded SAteddOHd.
vhelz "st0k FsA 90 sA BGOGLEOEOEd SedhisozedS HOLOMONdEdke Bdt-BdtedHOR:
CihCdiz Wotsy Ydudhd Bdiz0d sizh dgisdtedt dstlzds S (1-teOmcs).

SOBECHAdjlsdiEoh ©joSydwid > 0Loyhkkdike "Okstolsdcd BsUkdY BAEZdB,
"OtetsteOls tstedfsdd BAEO% B0 hzdslskdhe o YdRBOd stelsdB BisEOH (2-t0fmds).
JsAc0 &dhBOOE GOied? BskrEse0yjsols BdyHsted seisdhd BdEzO: & joSydw
sjLided "0ds wstelsoB BStOH. AlzgHO COEBSChHdjisdizEz0N MO0EoYdkd tojos jdistote
GdhBOkdcd BEOEAY BAZKOR, HjVekd Bdi Adz 90YSHO 60°%4 HO 150 HOYYOHO
WCEHGEZ0ROH.

SHA sudh >0e0yadHO FsAtdie LObisd Akyogd stelsds sistedhd BddOd:
&0 "hzzskhdhe o yYd2Ekosd one2ds Bstdhd OkdyzOtHd (3-t0fds). akzkHO,
FsAbdheLowted Ady0dtoed SdudStohds Bstedhd BAkOh zddhe 6 j0Sydst hdtsls
s10hd stelsdB BistsOH " OBHO Bdts Rdiz ¢ jlsjtetse ji N OtetsdlsHO to joSydweo Sdted zoyd
Csi3tsdJdistOtidhe Bdt-Bdied BJROG: SAYGONEZowOld Niskd BelsOHd. akz 0 AL
0oBOAHO OdCdizisoyd Ocjdls ddyHistEdRdke SOGOdNd 90 &0 hzdskshkdike b
Yd250kd stelsdMded 080B BAZOHJ.

S IAGdie MOdks0 GORZzEOEOtedHOCH NizoHO bAkdY AtskzoyQhzdS v jcowonddkd
E@Otedie I r=450-680 90 ¢=0,55-0,65 YJ2B0LEOELIHO GOgEYE: YdzOHd. FSA
90 sA OfnshdHO Bidecok SEA GORGzaEOedHO I =100-280 BAEZGO®RHO, fizoHO
sAzdy elzoy0hkdS ¢r=0,42-0,48 Y2d0liz0tedHO GOdEYd: YJEOH (4-0Md3).
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0.45 4

anMalHHHL Oapaxa
anMallHHHL gapaxa

0,65

% B A, B9, A R J 12 2 2% 0
MKLI sappa ymamm, mkm KML nonumepnaduw gapaxacH

3-pacm. KM A/l cunnar MKI{ 4-pacm. KM HuHT cyBIa TYIUK
3appa yJa4amMu OuJiaH 00FTUKJINTH IpuUlI Yyerapacu

5-0RdHO OHOBOSS POEEASHO FSA 90 SA ¢jisjbsc it COEBSShdds jsdttoh
e jOSydg ColtziisaSond Gosg>0k0ted € jeisdiedizcot.

= =
g o
& =)
o 5 o
- = o
i ——Ku a2 - —— KML| (KL}
—-=— MKL ) = KNILL (RTELLY
BakT, gaK ' ' Bakr, faK
0fq a7
) 5 08
= o
- Eoas-
=1E% i)
o o04
2 &
= : 0.3 4
=
= £
o g 02
8 e —ki
& ——KU 1 - WKL
-=MKL o
} I m i 3a 330 350 |
& =0 180 240
BOXT, K Xapopar, K

5-pacm. Aguadaruk mapouraa MKII Ba KIlau monoanmapar ycyiaga
KapO0OKCMMETHIIIAI KHHETHKACH

Jizde BEdEc0t SdkisdS sOHYdyskzot SOLBESHdtjsdEzoh 6 j0Sydwhddd
Bdedizyd sOtlsdBezd 5 j0Sydw b jhek0kond seyodd kOohdWEzoh ®BrzaSdhidedizd
CAthOsHG 90 FSA 90 SA COEBSSHAB sz 6j0Sydvhd WosEEondh Ad jeedwhd
Beh 60adNHO =4,0010" r/ds 90 =3,011i10* r/dtt 1S0ntded OhdyYLOGHd.
COLOYEGAEE dhfdyddS WW Sk ISA uze Q,=1797 Sr/S¢ 90 sA kyzt 470
PhBlz Yq200it0t Q,=1905 S r/S¢ 60 ks jie ACOnkded OdcfyEOdbHd.

Ius0tftforols ZhzaHo FSA 90 sAkd SOEBSSHddkjsdEaoNdGdte stisddo:
hosdszOed O%dyYEOGHd. kGO Bddhud GO0 FsA 90 SA OfshdHO GOl
12



BsEREsEOY sl (W J¢) NoWd yjeursesL0 e jkidsoe Lo jkshdeO dkdhsolkod 1,2-
1,3 dtszdae] SO Sl UscOts "tskHO GO Miziztsls b Yd2a0d 0,42-0,43 BAREOE Y2
Otz dtz60ds, fizoHO szoydl s A BOBLEOEOLd stdiHd.
1-xkanBaJ
Monoannapar ycyaaa MKInan osuaran KMII namyHaJJapuHUHT

(pu3uK-KUMEBHI KYypcaTKUYJIapH
SIA SntghOlsSofydOtsdf
* ¥

Sr, | NaOHSs W Cielzo- | Phshd?
OBRE0E | I 6 |y o | RN op | ap | ke, | sy | e

d3 % o %
FsA 250 83 30 1,3 0,42 | 190 99,5 53,0 9,7
sA 380 17 20 1,2 0,43 | 310 99,8 57,0 9,8

*s1-Cteds0zzdS HOLOM 0N

1->10H90ZHOE SAtedBdB lskztedBHISH, FSA 90 sA OnshdHO d3sEE0Y 0ROl
zhlzizHO, stflsddi0 MOteisdlsHO Skdic0k s FA GOgLEOE0Ld drid ddhsokod Sduds
BAZAMN de0 YOte0k02 fizoHO sakdy ted RhiOhdhkd GOksYd: YdizOHd.

JsAK 90 sAkd i0"0kkd? steeOkdS tedlszoyd- Asdtz (Cu) 90 dLtsttsstdi
htfdesd  (RIH) &2 "dsdH0  fizhtfjhLdst  SOtBsShds jlsdadzoh  to joSydwid
hotsdiszotedid &0 hizdskhdis WALdS-Cddyad? Rshhozotded soifded SOHYdY
YdzdtHd.

0.9 1
= 0.8 -~
= 2 0.8
2 0.7 < o
= 9 . ¥
[}
g 0.6 y E 0.6
: 0.5 § 0.5
50.4 —a— A—e— >/ &(# 0.4
—=—UIIC —@—3TaHoua
0.3 0.3
10 20 30 40 50 10 20 30 40 50
HNikop koHmeHTpanusicu, % HNkop koHUmeHTpanusicu, %

6-pacm. KMII namynanapununr A/l kuiimaruau UIIC Ba 3TaHo1 MyXMTHIA HILIKOP
koHueHTpamusicura 6oraukauru(0-_fsA; B-sA)

Rhysts Sty jhisteOydhdhd 0" hedsktdhe dr yd2EB0sde0 SO hdtsddad
SOHYdY Usdh &Osd>0kOted OfshdHO, dhysted? dhise Bjtedh >0E0YGAHO dhYsts
ClyjsteOydvingd FsA uek 40% o0 sA yzk 30% 60 jcOZHO S FA
GLOREZEOEOEdLAbLe G Yd2B0kEotd &sh t0odNHO RIG &iz"disdHO ¢=0,83:0,94
90 et BlzrdisdHO ¢=0,75:0,88 Y2060 160 BAZOH.

vhez Wokyhd FsAtdhc BYsted HOLOMOHOSH IsOElsdBZORCOR StodhisOdd
szLddzd 0 160 (S=83%) 90 sA 0fBeW skzLdizdhed (sr=17%) 1S0ktzded BdtOd:
sehgsdted  dGzkCdl. a0, 0dSdhzsoyd Ocjhshd JsAkdue CedhsOdd
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SeLdiqhde0 Sdedd kykh SACO dafis0k0n WEOHO SYsediesy Sty jdseydrtd
qhYtsts Atsds0nd BALOG Pise B jsgP 5008 AsqtOHd|

bESqtEsayd 06jGs dEhsAEsEe NS0 Soheskond (JTwas) MoeWd 1 dst
L0 A jds jds0ts Lo jdshdcO Gafsolsod 2,0-2,0 ket selsdhd Bdt0h s A
80 SA OfshoHO Mzt jeLdst ZhlzHo Sedicdt S IA 00 DA GOBLEOEodRdLE dr
YR&OE0Ed &S 50agPHO 0,93 90 1,2 GO0 SElsdB BSEOH|

14 1

=oe
ORI

1.2

o
<)

1

)
o
o

0
0.6
0.4

—— s fAdL IsK

KMII Allcu
KMII AL cu (MKII)
o
o

KMI AL cu (KI)
o
N

o 9o 9
o N B o 0 K

—+— 80554 —8— 5565
—+—800C —8—550C < <

o

0
05 1 15 2 25
MXCK konuenrpanusicu, % Peaxknusi AaBOMMILJIUTH, MUH
7-pacm. KMII namynanapuanur AJllcunn 55°C n 80°C 1a MXCK capdu Ba peaxuus
JAaBOMMMJIUTUIa OOFJIUKJINTH

0 50 100 150 200 250 300 0 50 100 150 200 250 300

Peakum] }IaBOMMﬁJlMI‘M, MWH

JUdzoz MotetsdlsHO 1 distz yjdds=asLo Lo jdishded dkdhsolkoy 2,0-2,2 &bl
Imas NOeWEoB, JsA 90 sAkd GeesOyyowdls EhaHO Bdt BEHYJUHO
COeBsShdMJlsdiz0h steyokd ByYsted ¢ kd IPA sidh giSdieded 0adytodHd.

SOeBSHd®jlsdizoh tjoSydwid HOosid2eded Btelsds Bitedd B0k s A
GOREZEOEOEdLAbLe G Yd2hB0t0Ed doShddklzke0 wydhzoNoHd. 1joSydw "otk
55%4 HOG 80Aw cOYO SAkOdEdhd BAEOG tj0Sydvhdne HOosdkdkded SinSdlb
YdiyYOowOHd. FsA 90 sAkdee Bysted tejoSydse yssdedwisd o0 dssiz]Skzavie
GOmhondedhe SdydSeded 0kSdidzoh »0L0yhdHO Ydhyo o0yl dydHO 00 Bdkh&ykisy
POEdsHO 606 jdisk0tehdhe tj0Sydst NOBoeOhdhd Stisd ded H0BOB BAZOHC.

2-:kaaBas
Cycnens3unon ycyaaa 9C myxuruaa oauarad KMII namyHaJapuHuHT
cudart KypcaTKuwiapu

SIA CAENOSC Ot
NaOH | Imus Cko- | dshd?

[ Olsz0BSq Rsd-0hy

¢ W
et | ek | or | ar | e, | gswady | o

WOBEOLOE | I | SI, % % , %

JIsA 250 | 83 40 2,2 0,93 | 210 100 77,0 8,7

sA 380 | 17 30 2,0 1,13 | 340 100 75,5 8,3

2->10H90EHOE CAtedizdB biztedBHAG, Stflsddz0k MOtesdlsHO Bdts BESHYJUHO SA
00 I sAkd CowBtsChddh jsdizzo styokd hizht jhLdist ZhziHO Cu diz” disdHO Sytsted
0RO dtzc0i I A sidh GzESdd.

gz jhLdoh ZhzdHd fsA 90 sA OfshdHO BEdie0k &Odza0EOEdHO
MedBEhOEEOEhd BOStsd:sEjCzzoH0 Bt jSdh sOYhdBzokeOktded " dhsBdco
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¢r=0,35-0,38 YJd0tkzd sfA "0f fizond kaddy Aedh vjeOwohdhd dGOdsYd
YdizOHd.

I dihjtelsOydvdaddse satelsddiyd «MKIL Ba KII acocuaa Kyiinm KOBYIIKOKJIH
KMII Ba ITAIl wnuiad ymkapuim TexHogorusicm» BAZJBIHO GSGSOYYOE0ls
ZhzdHO FsSA OfshdHO YEZ2d Ysekzhysyed, Yz2d 0kdi0hdueOd, fizeHO AtszoyOd
sJA dh&os ydyotedh ksjrdstzisedvid S jdisdtedizc0d.

. e

T \
k! Ynaronka
g\\ M 13

8-pacm. MKII naH Kyiin KOBYIIKOKJIM, Ky aJIMALIMHIaH Ba cyBAa 3pyB4aH KMI]
HILIA0 YUKAPUMIIHUHT MOHONNIAPAT TEXHOJIOTHK CXeMacH
1- filzo AdyOEdydOts; 2- GOted? cdrissShdH zykzd 2doedy; 3- Myt edlsdsOnddd 1s02vtsz0h
ylzd: 6 jOCktste; 4 T Jd yzd 2docdy; 5 T FsA kylzt 2doedy; 6- e joSktsts; 7- glzLdolkedy; 8 T
s jtadfWdSoydy ylzd tejoCiststs; 9-  Jisqulsateccfy; 10- bkwdjeed Yitedlsedy, 11- SsOydse
BO2HOLOGAY; 12 T sIA 2doedy; 13- SoitstedW its; 14- Ssdstfte jmftsts.
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9-pacm. Cycnen3uon ycyaaa K1 acocuna Kyiin KOByIIKOKJ/IU IOKOPH aJIMAIIIUHTaH
ALl mmiad YMKAPUIIHUHT TEXHOJOTHK CXeMacH

1- hze AdyOedukots; 2 T Mifdels AzyOeduels; 3- fmds ek 2dosdy; 4 T &Oktd?
egHEsShdH ylzde 2doedy; 5 T dhysts Aedlsdonddd S02vEoh ylze tejoSksts; 6 T _fmus
AedlszOndled S02YtekON  ykd  tejOSktte; 7 TAsjtedwdSOydw ykzd  tsjojtshde  Z-hddtd
OO0 sdisedytd tjosksts; 8 TIA kzukd 2docdy; 9 T AsjedWdSoydw zyed tjoShkst; 10 T
YJbisteqWized; 11 T 00Ckkg-soSasoyd Yiedisedy, 12 T 3GA kyke 2docdy; 13 T tsisoydisd
BO2HO0ZO0cdY; 14 T Mtfdtls 2doedy; 15 T COkBtedW jts; 16 T ISsLO UsOdisk 2doedyd; 17 T60-70 %
AsOdzstz LsdlsciOndzd SO0 zylzdz 2doedy; 18 Thtfdftels e jSlswdSoydwind zylzds SstzHdholststs;
19- d3lzLzOsedy; 20 T Sdstfte imste.

I dih JielsOydwizdhc« Ky iin KOBYIIKOKJIA KMIIuuuramaauéraa
KyJuIaHmaum coxajaapu»HJB Gsii0kcokejNdiud BSBAHO YR2d Yoekzhysydd
s JIA, 0tkdtfdicjd&z 90 BSHYO badzHdtelzoydiz0ts B0k dhdtse Bjted steyOdkd WdLdS-
B Jr0dkdS 80 Yrlzoy0dddS Asfiodoted BA2dy0 0d30HOG MisOdHOtIsEZOt SOE0BEOEdc0
MOotsB BjteOHAEO% Blzis0” ok, 1CsEsedS ROaWhdL, Yd2dhk Ykkzeydhs DI tkdh
dazSsidwiskoted 2A%0zdM dHOG ISOHY YIS Z0sd30k0tkd ¢ jdisdtedizc0d:.

od2de Yhlkzoyod tfisjhh-g0k jted0kdol tkdh kykk Yosy ydydyded dzonnho
sOteCdBc0 WshWiste 00 OLtsls kizszoyd &0"0ddd? Odsdtdtcjd, MEbEOHOG:, Yoty
MistelzClsizteOnd  s0.CIBdCO BtelssWishwols Sdidsisond 90 0dsdizdos dhisdstsSdHOEd
Cddyed? tjoSydy “diseded "shidk BAGCOG Oddtkd?  HAEHHEEWSHWOLS
CdtecdLdizHd.
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3-:kaaBaJ
Oprodochar kucsoracu Ba ammuak omian nuioB 6epuiran EKII
HAMYHAJIAPMHUHI EHYBYAHIMK KYPCAaTKHUYJIapH

| ousdd- | wOBEE0GdGE Gonond, ¢ | JOmmo $>11600vis60t cOLEOE " Otesis0lsd], et
m%t/i”z”' 50600, | NdGEeH0G dfc?,ﬁzbci/o 1 2 3 2 5
’ ¢f CJ2de, ¢ ’ HOYd- | HOYd- | HOY]- | HOYd- | HOYd-

Y0 Y0 Y0 Y0 Y0

153 Gdie MOS0l GodEe0nd
1] 0o | 113 | 5 | 960 | 260 | 700 | 750 | - |
dasdydis it BJEOd dhise Bjtedic0d TDI

1 5 123 81 34 200 | 260 | 365 | 485 | 475
2 8 117 82 30 247 | 244 | 240 | 236 | 238
3 10 110 85 23 243 | 285 | 430 | 442 | 436
4 14 117 95 19 260 | 365 | 200 | 485 | 475
5 16 114 100 12 205 | 260 | 350 | 360 | 365
6 18 119 107 10 167 | 169 | 166 | 166 | 166
7 20 120 113 6 184 | 242 | 319 | 338 | 376

vhBE YOHOEHOE SAtedddB biztedBHASH, TOI ddlke OGSOl BGOdEGONd Iy
HOYAYO dydHO tstsadd stelzBOHO sakdy YadB, 03t0tdB ydyoYiseOd OLEOt "OtetsteOlsd
GOS0z YoR2a060 AsdPOHd o0yadh >0L0YGIHO 96% d30NnO 2AYEISEOHd.
oadtdic it SdyjdsOydwid 20 % 60y0 thddize0kHO Ydadh  >0t0ydkdHO
GORzEOGdhke BONhOhd 2AYEkdidhd 6 % d&d 0N Cdiz 4sOHd.

Zlztzc0 YOte0302, SsitisLdydw soteCqeded Odisdydiejd CdtecdLdidhd BdzOd
193 G0GzEOhdidhe WALdS-d¢j-0kdS rehnozoted SCihSde fomo2ds SCjkdhd
0kdYZOGH. TOF GOBLEOEOedhkdhe WALdS-5jR0kdS ~shh0kotdhd wah dzoh ylzd
hdie s0eCdBdcO YEz2d Ysokzhysytd s fA Sdeedidh ZhisdHO SOHYdYlst0ts tsizdB
BiStezHd. AkEHO YEZ2d Ysokzhysydkd sHA yosy Ssatsdydvhd skzudidhdHo
Odsdtfdtejz 90 BsOEsOyd OCjdls &t jSrd0tOted BJEOE SdhYed? BSD "sfhidl
BAZdMdc0 YieHOd Bjted d SAtehOlsdizHd. alzizHOg SO YOted, M Blz sagHdezoyddOte
sLdidhHOed  BdSteistste0dotezd  bAkHdtedd o0  Csostfshk jdistOt  AtlsOnHO
Cddsyad? BD oshdlsOndHO sdSdicOh skzidiedd "shdk sakdhd "disBded WdLdS-
BJr0tdS ~thhokoed Bristed 8P &c0k DI G0kE0E0td tkdhed tsdh diHd.

4-xanBan
EKII naMmyHa1apuHUHT (PU3HK-MeXaHUK KYpcaTKHYJIapH

Dd2dt Dd2dt

SAEOCAHOts Hgoétsfb Vaoudt | Ytzoyls rel ;;\3[&*“0
rud (SIK) h
S0bqEEdS, B 16,0 16,0 16,0 14-20
2OhEdS, % 48 4.4 45 5-11

24 fjs0HO YOrEdS BA2GYD 204 %2 175 i?};?;é

BACdN ], % 1

oM

1futdS, Se/ds 620 640 710 550-820
ARCdRdPe0 BAk0ncodeded, F3d | 13,6 9,9 14,0 14,0
2 1S0BHO fizo =k, % 13.6 26,0 125 12,0
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stsitidydy  0teCqedc® Na-sfA Sdwedsdedhd Yosy — &OhhoOndHO
OGsdtfdtejdd Bdte ~dk LOYMIdBEOGANdEO YEHOd3 BJtOH] 90 kddhe bitddSs
BOteYOstezdedzd shdioHd, FsA 4m0 Yosy GonmohdHOed ddCestfttedobdd
sAdHtedP d " diytsBdc0 DI dddie Lofukdediad stelsdh ded 710B0B BAGOH.

IOy ROMMONdkd steWshwols Cdhskond Bkt dhdse Bjtedh »0t0YdkdHO
Coffydztsls® 00 S_A AtglsOdHO Blzte0SCOB AWdts BSOd "z BAZOH 90 OBBAOS B0
Cdyed? tejOSydwiid dOsa>ONdHO Blzlslzéz =10 BA2UO Bdts ~diz SOYHJBEZO%COS
Cddsyad? BsOEZOGEOE: ORBsHA2 HAedHEEWSHWOIS Oddsdtfdte jed “shdiz BAEOH.

SystedHoed Zhkzz O3 sO0CdBdHOCH BlstWishwists Cdidsksond 80 ORG(OS
BdyHtedhd SOk02iNd BJEzOh: Bt 90YSHO Zddhke WALAS-djr0kdS "0dHO Yadheo
YJHOBE]EdS ~ishin0doteddd Wah diz0dkdh de0 szds $JjeoHd.

Jids BSEdze0h SOHYdYSkEOte  OfshdHO  yYdRdE  Yhkzoyod i -
CsstsLdydwidie stflsdizot s0teCded WisOlsdizHd 90 ¢Dealmar Dicounte _fvy
Cstertsh0nddadhe s jrbstisedS didvihdHO Yd2dk Yhzoydhd DI 50X tedBO-H0dks0ls
otelsgwid siddzHd.

S-ikaaBaJ
EKII Taxpuda-caHoar napTUICHHUHT (PU3MK-MEXaHUK KYPCATKUYJIAPH
1OIEdhe MOwS0ls 150 BA2dYPO
SIS dykote T D20t Yizoyol IOV “5eas 007
DOEddizdS, BB 15 17 14-20
0BEdS, % 7 11 5-13
2 fsOSHO YOudqttdS BAdY0 ]
s, % 21 22 20-30
1futdS, Se/ds’ 760 738 550-820
Az€didhe0 dilzhis0nSodeded,
14,0 13,1 11,5-13,0
o

Jdkco DI 50> teBO-M0EE0s Yowsdwhdhkdee WdLdS-d3j~0dkdS Rshinodzotd
AL 10632-2007¢T0BY-Yqdyted fudsozoee &iivisd? Re>i0ls s0z0BEOEdE0
BzosWdy CjzdMd 0kdyEO&Hd.

LBz 5OXtdBO-NOEE0l Yotlsdwhdhkdhe Y&dh e ydHOGEdEdS Ashnozoted Lt
RRJ 1t0d ~0eWhdLided dihisdisizisd 0 Lt RRJA Td0dd ~0eWhdLzded Bsh
BsH YOteck 0 dz0BsteOlststedWiofHO SOHYY UsddzHd (6->10HO0E).

cDealmarDiscounte vy r Soers@ohdHO tkdhkedd IDI 50> tedBO-MOdGS0s
GOBEONdudhe Yhzoydhtds ~ohiokotedld AecOkdh BA2dYO BEdB BfSEALZEOH:
SOHYd YOt  OfshdHO  skdhe0d  &olsd>M0kote 4 Juus 12.1.044. AFBHHO 90
ROk jledOktzOtddhe  Yhodh — RO0eWhdLzdedocd  BdksOk  Ayd2de  Ydkzeyod
GOl jtedOttteo clztelz” deO CdteflscfizHd].

D2d Yhzoydk IO CstfisLydid sOeSddc0 YEd ysekzhysyded s fA
Cdedisdh  BEOG gfuu 10632, gJuu 12.1.044 ¢0 dkesWdy t0adhHO
B0 " flzdskldle WALdS-tjr0kdS o0 Ykdhed ydHOGEdEdS Rshhodotd stlsds
Bisted N d 50>1te[BO OMshfHO OdedYdzOd%Hd.
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6-:xaaBag
EKII Ta:xxpuda-caHoaT HAMYHACHHHHT €HYBYAHJIUK X0CCAJIApH

—|  ronstoecq | gmeidgon | FdE Jonf0, ¢ L0070

" Otest0is, " Otetsts 0, eqhdh EBE0U0 udisoHog | 2AYskdidd,
Ag Ag 20Yisd, f =B (VAT Cj2d %
¢cDealmar Discounté Ly r n0&s0ls z0gza0nd

1 200 740 220 89 12 86.4

2 200 625 280 82 10 88,3

3 200 557 295 95 22 76,4
ypraua 640,6 265,0 83,7

Dd2dt Yazoy0h IO 503t0B0-0hs0ls GOBEEend

1 200 260 300 120 104 13,28

2 200 255 300 126 112 11,23

3 200 255 300 125 12 11,12
ypraua 256,6 300,0 11,87

XYJOCA

1. rOoted??, Weda3zLzzShdL, hzhtjhLdtt 00 dshksoftforols ZhkzieotHO FsSA 80
SA GOdGzG0E0dkd dhysted? dhase Bjtedh 00 COkBSSH®jisdizz0h hoksdlsEzOtd
sOYYshzOB AtecOhdizH]. FFSA 00 sSA OfshdHO YEz2d Ysekzhysydd, fizeHO kzoy0d
sfA sudh kykzd WOyokedwo hizhtfjkLdst 00 dGksotyowdls Ehzdzot hHokot0kd
1C0eded OkdYLOHd. ashy0 EhkedOtehdhe Goykze02eded dhystd? fsA o0
sAk stelsdyyd dhysts 00 fizeHOk fdYde BARGOCOGEEd, GOSdXOHO s jedWdSOydw
M0OYEdHO G0ted? Mistisntste0yjisolkidhe yAPdiuo tejoSydwited IsjLzdedddhe
stelsoB CjlsdMd B0k dis” Z0%OHd.

2. JGsoytfowedls IhlzaHo o0 hizdsk Rshihohde® dhyst  Ssdyjdistoyd@ihd,
" Otetstels, W I MOEWd, 6 jOSydw HOatsBd2dded, HOMsEOBSdRE®B-0NYEOtdkdlke LOkE0
ANOGEOtedidhe  SOdfdied AtcORdEH]. Jhs0tordls EhziHO fsA o0 sAkd
YOlsdy WOLOHO COteBBSChdlsdiz0ddie stfisddz0k Moetdkioted ksydizHd. akzdHO
Bdtedizryd k0Lls0 FsA 00 sA OnshdHO I MoeWd 1,2-1,3 dsiz! BARCOZHO
¢=0,42-0,48BAE6c0¢ MizoHO AtszoyOk YEZRd 0kONdhe0k sFA &OdGzE0EOEd
sezfdHd.

3. ¢HJOBOKIS MOtsdisHO YOkisdy WOLOHO _JsSA 00 sAkd AsjtsdWdSoydw
teJOSydwind SAedisdSond AtecOhdiHd. akzkHO, FsSA 90 sAkd SOeBEEhdMBilsdkeoh
6 jOCydwid WOstEOBdh  AGjeedvhd &sh  0edPHO =4,0i10" r/BsE 90
r=3,011i10" r/lse  4S0hzded  OhdYEOwHI FSA  GOdszd0EOLdid
CowBsChdldsdeeor tjoSydwudhe didyeds Wwiskd Qp=1797 Sr/Sc 80 sA
COBBENIBsdEEo ©j0Sydwhd zuzd Qp=1905 ¢ r/Se & KONSdl AsHd.

4. azhtfjhLdet ZhzdHO systd 0G0 dke0d IPA skdh yzd FsA 90
sAtd SOwBBSHI®R jsdizz0Nhdhe stflsdhk0t MotsdiskzOted 0udyEokHd. Clsdi htfdtelsd
&Bz" disdHO sA OfysiHO Bdte BShYdyHO SOteBECh® a0 styodd (Jmuas houWd
2,0-2,2  &sk) ¢r=0,93-1,21  BAECOE < IPA  sedh  ddsSsddwisd
0kdYZOGH]. ez jhLdst EhzeHO FsSA 00 sA OhshdHO skdkcok sA
GLOBGOEOdldle fizoHO bAkdy AtszoyOdddS vyjeOdnd OhkdykOkHd. akzdkHO,
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hhtfjeLdst ZhzéHO JFsA 00 sAHOG trdicot s fA GORzEOEOdRdRcd r=0,35-
0,38Yd2d30lsz0tedHO fylzoHO IsAadzdy Ated df OdeYdOdHd.

5. IsA 90 sA onsiidHO (0kSdkdsoyd O6juls noewd 1,2-1,3 disi) ¢p=0,42-
0,48 BALCOG: Yi2d Yoz ysyed, Yz2d Okdz0h dic0d, hizeHO itelzoyll s A dhdos
ydyoedhadhe dsksoftorols ksjrbsesedvihd wieolsdiHd. JFsA 90 sA OfshdHO
(OkSdiitsoyd Ocjdls fHoweWd 2,0-2,2 dsk!) ¢p=0,93-1,21 BAZEOG yiz2d
Yeokhyeydd, =ysed 0bkONdueot IPA dheos ydyosdPadhe hintidLdss
lsjrtsizsedvid WisOlsdizHd.

6. D2d Ysozhysyed SgA G0kEE0L0EdR] Waed 2/40EdNHO - ACEEEE]S
~0aWhdL, Yd2dh Yhizeydd DI dhdtos ydyoedhHO YALZOGdzdh dkSsddwisd
CAtehOlsdizHd 90 kdbdie dPisdiesSdHO Yddk Yhkzoydd IDIddEE ¢OBSEOSSEI™Y
"OBHO  SO>teBO-MOGSOls  BOBEEOEOLd tstdBHd. Dd2dE  Ykkzeydt 1D
CadsLaydid s0ESdedcd Y2 Ysezhystd sgA Sdeedidtdhd k0" iizdsistdte
WLdS-Bjr0kdS "0dHO Yhdhe® ydHOBEdRdS RshhodOtedkd stisdhded  sids
CJedhd 0GdyzOdHd. A Jozgoe |rdhSozdkiso fy r SotertkondHO Bldic0d S0 tedBO
OG0 GOBLZEONdLdRe YhzoyddtzdS ~sihdkotd Lt RRA IMJUf 90 LT RR
IMAA  TUPHO SOHYdy AsdizHd  "OkHO b 12.1.044 ¢ fOkjtedoz 90
BsHHOGOERRE Yhodh ~0aWhdLzdede BAdYO Ayd2dh Yhzeyod &0k jed0dtoko
clztslz” e® CefteedLdizid. DAl Yhzoydk TOI kO tedBO-MOGSOl Yowlsdwhd WdLdS-
®Jr0GIS Ashhozoed BAYO LHU 10632-2007¢Iosy-vdtdyed Hids0doke
MisOdzHOtels sOOBEOEdEO BlzotsWdy SjkHd.
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HAYYHBIN COBETDSc.27.06.2017.FM/K/T.36.01
IO MPUCYXJIEHUIO YYEHOM CTEIIEHU
IPU UHCTUTYTEXUMUHU U ®PU3UKHU ITOJIUMEPOB

HHCTUTYT XUMHUHU U PU3UKU ITOJTUMEPOB

WYJIJIOLIOB IIEP30/1 ABTYJIAEBUY

MOJIYYEHHME, CBOMCTBA U TEXHOJIOT' S TPOU3BOJICTBA
HU3KOBA3KOM KAPBOKCUMETHUJIIEJLIIOJI03bI HA OCHOBE
MHUKPOKPUCTAJIIMYECKOHN U MOPOIIKOBOM IEJLTFOJIO3bI

02.00.05 - XuMus M TEXHOJIOTHA LHEJTI0JI03bl U LEeJII0JI03H0-0yMaKHOI'0 IPOM3BOACTBA

ABTOPE®EPAT JUCCEPTALIUU
JOKTOPA ®UJIOCO®PUHU (PhD) IO TEXHUYECKUM HAYKAM

Tamkent-2017



Tema puccepraumu aoxkropa ¢uaocopun (PhD)3apermcrpupoBana B Beicuiei
arrecTaniuoHHOil komuccun npu Kadunere MunucTtpoB PecnyOiuku Y30ekucran 3a
NeB2017.1.PhD/T1.

IrdhidtesOyd™ o " ifisiiz jd&0  Ramisdslzsd ~dBdd o WdLdSd tstditse.

dalststs jW jts0ls Hdn jtelsOydd &0 Istejrm WL COR (LB jShS2, elihC2, Odekzd2hSd2 (tjL=]))
wOLgiPje &0 ojB-sOkdyj WOybses Mo s0 (polchemphys.uz) d deWstkoydsds-
sBeOLSo0Is jiAdsd3 istelsOdz] cZiyoNete (www.ziyonet.uz).

Hay4Hblii KOHCYJIbTAHT: CapbimMcakoB AOayHIKYp AOayXaJauaI0BUY

HSCIssts s jRtu SR GOkS, fesW jiist

O¢unuajabHbIe ONMOHEHTHI: PaxmonOepaues I'animap
HEsClsste ~di3dydhSdn GOES, tesWinsts

XaiitmeroBa Cauaa

COGHAHOBIs NS tOkS

Beaymas opranusanus: TamkeHTCKU MHCTUTYTTEKCTHJIbHON W JIerkou
NMPOMBILIEHHOCTH
10 k0 HdijtelsOydd fshissdistiv ¢ e 2017 ¢BHO o Yomse &0 LOMJHOGA]

WOydees fisejls0 DSc.27.06.2017.FM/K/T.36.01tted Ra&misdkizsj ~dddd d WdLdSd tisdddsjtese
(dHtejfy: 100128, c.uONCjdls, bh.pBHEEEO SOHYted, 7°, ©jk.:(+99871)241-85-94, WOCH:
(+99871)241-26-60, j-mail:polymer@academy.uz).

o HOJESOud2  GEGs  SLBOSEERASY o RGWSEHEOYOSHS-BNZEES  y st

RUAsAisEZsO qkdd d WALdSq fstdhjese L0 — _ (dHijf 100128, ¢.u0NC s, k. dBHEdE0
SOHYted, 7°, U jd.:(+99871) 241-85-94).

bolssts j,jis0ls Hfyf jiesOydd LOLEht0G ¢ & 2017 GBHO.

(HtsECEE0 LOfH T &S — skc & 2017 @5HO.)

C.U1.Paumaosa

e jHin jHOIS jiz4 GOkywisets fisejiso s fiedhiziHidd s
uyds2 fisJf jhd, H.n.&., Jeswjhiste, 0SOH jddS
H.P.Boxunosa

LYWE 2 iCte jis0te G0kzykses Mo jiso

stiedhizHidd® 2y jes2 fisified,
H.A.G., fis0EP 2 doZyG T2 fistszHEIS

A.A.ATaxaHoOB

Mg jHin JHOIS i+ G0y dGsets ﬁ]Jd}ddZOth ted &QEQdZBd}hEQJBJ
s e Hidds 2y ks fisitidd,

H.I5.d.,fisOte P 2 &0yt 2 MsistelzHd S



BBEJIEHHUE (anHoTanus guccepranuu 10kTopa ¢puiaocopun (PhD))

AKTYaJIbHOCTH M BOCTPe0OBAHHOCTH TeMbl auccepTamun. A GOfisswh jj
ot jdg © tydte MejHd tOLEdydY - AWdtse yjezswsLr COtBsShHd: jlsdhyjhtstsLo
(sIA) tesdLotHdhv o ek N jkkr - Gohhis0BOR d NSt tedidw jishw o
COLEqyUET R SiteonEVa GOtsHESES AsLV2Mse0. 3 jhidslseY &0 o jidyjkd]j Bl jdiso
fesdLotHijsod S A 0 1,8% o 6sH, kO ShsOYishv - ost)st jBso0didd
s N jGhrds JlesHESsd. d fowid f Asdds, HEW el kHsot jotsis jdd
tfslste jBishs j2 OLEdykrn fWjt teskr e jbhshsd G0 sfA tfisdhe dsor A
YjerseeLsheHje0Pdn  dhlssykdSse  tfiejHiisOodvjls BT dlkjtejlh o
WhdHOG S0 dis- o SEOndsds OnY Sk j.

Wit SBisjis jGd™ diL0adhdBshsd &inzetdSd Sheesj atddohd,j ZH e jsiw
o tjntfieduisdy, flsdLosHwhdj yjttstsie d jj gesdioHBTj GO shdssj
Bhkskses friaw, Ehsejeh jahsose0kdts Hj2nsozshdn d te0LE0BESSE dGsorn
W Cldokr s bjrhsEsed?  HEY  HisdiotHise o viECESOyjhse jdk R,
CdkClte jhisshifshsBk rn fiesHEzCste #0 dideses? r¢Cj. A GOohsswh jj otsjkw,
ol jHs j#0 iz itficjerokow IsjndsEsedy  fsdLotHijsed s A tflzls i
GsH jekdLoydd SEONAYINSs? HitdsHAyinSs? kjntsksedd, Selsseon fLost jis
tletsqLotHdls! esHECST GdiSs? fjBhssddshsts. 1 HOGhSE GOYtOetjkdd,
shositd] oviznco tediydydor ks Gsorn odHte fsHESydd d kinksised?,
B MY jujed] &0 s shbsej Skt jhisshshtl = sl jyfse jkhr - stadtsse &0
ojhtde d obltjkhdn t©rdCon LSOLOGY o MlsOsjedd j2hlsed? s
HOGt,j2P jhslz wOLadsd™ TintzaedSd LLB SOk, J st GOYE0et jddd dsyds
lsHjz G o Hjzdlst &OzybTj d YoSkdyinSdi diftjHse0ndy s fsdLotHiselz
LS CE2 SIA d Ustdohdshns? yjttsusr (IdA) GO Shksej RisyCsos2,
BOCEsSEdhsOiquiiss? (JSA) d tseshSses? yjkbsesir (XK), Pdesss
difseLzjgrd  HEY  Ysezyjedy  hddsisquihSds  ds=hdn gHbso,
SOSH JohtfstziLizjB J o Cjte0dduinSs?, histsdljzidks2, cdHtssd jlsOttiztedyhts?,
W jGOLB0E2 o clshs-a5 js0ttizedqy i fesdr P jdshswa.

A Gohlsswh jj ot jksv o hdtej Shdsodks? LOHOYJR WodwjishW teOLEOBBISSO
sjntstzsedd  HesdLesHilsed dGern odHse SEA %0 Bhkse teOLEdYLEE!s
Y jzzsesLshsHjiex 0P jes frtaw d o diejdd) sBEOMsj2 dn tfedhidjddy. A
HOGGd  GOYiOodzidkdd,  hdd@lkjr  GALSsewLCE?,  ovsCECOy ke dkdkis2,
otHistOMsostdit? S PA &0 shbksej FsA d IA, Lhsodsotjikd] stflsdkod 1k -
Ehisod? tsjoSyd? d ctOndy ks tohsostdhshsd o osHj, EhsOdksatjdkd
A jeedd 0Skdodydd, Sudhisodlsr fSstshisd o kjfisetes AWW Sk tj0Syd2,
sttejHjzjkd Ehisedd tjoSydd orisCsLOk P jbkhs? IGA o BHESE Aot
CoteBsChdd jlsdkdictsa0hdy FsSA d IA, seibksedhd] @Ozykrn OhtfjSkse d
te0LEeOBSICO s jrtsdsed? dn tissdLetsHise0 WadkWeslsihw o ji)1ds0 0Ckz0dd .

[Otttsj Hijtesoydsths] difitiHse0kd o StftsjH it itws? fsitfitd hhzxds
vtk jkds LOHOY, Yo jHEzhgske ik~ o HohisOhsokikdd IejLdHidisO
thtzeedSd ovuBjSdnsOe II  —-1442 ©ks 15 HjSOBEW 2010 GsSHO ¢
tfedstedisis0nteOLadisdw fiesd M jddshisd tihtzeedSd vLBjSdnisOke, 3I-2698 s
26 HjSOBEW 2016 6BHO ¢ J B jtOn s HOZ RN j2 toj0kdLoydd 4 jtehtfjCsdod
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fesClso EBCOrdLOydd  fesdLosHiised  esksorn  odHie  fesHESY ),
stz jClzshdn dinjid? d diolsjed0ese &0 2017-2019 6sHY e, & LEOL] LI-4947
Bsls 7 Wjote0w 2017 6sHO ¢ J wistsOls jedd Hj2Msad? tfis HOZAdG 2 jdslz teOLadlsdts
ntzedSd wvLBjSdNsOke, 0 kOSMJ o Hikzedn GoROkdodks-ti0osor n
HISCzd jE1s0R, teddwisrn o HOGEE2 MW k.

CooTBeTcTBHE HCC/ICIOBAHUA NPHOPUTETHBIM HANPABJICHUAM PAa3BUTHA
HAYKH W TeXHOJIOrMH B pecnyouamke. [OGGs] dhizjHso0kd] oY fsudk gt o
hssisejishisodd 1) Ytedstedlsilst™ ¢ GoYts0ot jkdjd tOLodisdy &OLSH d Isjrbstsed?
TihtzekdSd vLB SN0t o LOREOR Hisetdik : VI cmdBdyuinSdy si~tstsedd d
OGSl jrbsizsedde.

CreneHb H3y4eHHOCTH mpoduaembl. d Usorb jadjd teshiso HW T
dhtsiLse0kdy sFA o d&di) Mz jhlsejhds otLeshis ydhes dhftjHse0kd2 o
GotfeOok ikdd tokkyjedy OnfstsdR ik sFA, skojudshda Istjso0hdvag
eOLzduizra  Sbkonzj?  tesdir e jddshisd, obLdsMdéehisd  Ysklzyikdy d
ez Mz jhbkses fesdLosHiised sEA dL &sor ~ odHEe Y jtzk=EELshEH jiex 0P jets
freaw, Ehised? dm dGSHAWASOYdd d WiaSydsdokdioydd, f) ydzre hisLHORdwW
RO jedOdztse 1) LOHOZEY s WALSs-mddiduinSdid o  AShkiz0k0ydsdd rdd
hes2Msa0kd. Uitk jsduintdy d tiedSeoHEj ostfeshr diikjHse0kd? o HOGGSG
GOtficOat jkdd 0Skdodts tsOLado0Bskhw LOBEZB &Y &d Zyjtrdd - Thomas Heinze
(4Jtecg0dw), H.A.Ambjornsson(=eJjyd®), A.Benchabane (A&0&Zydv), A.Bono
(JOr02dw), H.D.Heydarzadeh (R%©0&%), Hasan Togrul (ukzteydv), A.M.Adel
(redyik),J.M.Lee (=), GenLin Zhang (sds02), Z.A.Metodiev (aszeOtedw),
K.Boruvkova (Yjrd¥), M.A.Zeenat (30CdnisOd), J.Lisa (u02&0&H), yjerdd dL
MisteOdzery A . 4. 10L0tedsots2, I [BtsjLCots2, 1.R_JOECHGT &,
R.A.NO60RBoYd, ¢.d. [BBEZjENCdEs?, R.IqbizBRdSsord, A.A.akzHOjot2, O
50E31d © LLBSMOG] - Eyjkrd Gokyds? PesEr 0SOHJBASO m.L.LNBOEE0 -
OCOH. &.Z.tohdHBat2, fietW. Z W 0XdGlzHHdEBe Y 63, tietW. ¢.d.u0r BhoCsord,
oW, . {0RBOEBjeHdjor ds, oW, ¢.a.ulztc0jords, H.s.G. ¢.P.PlOR0EEa Y d,
H.5.6%. M.C. Dalzhse rd3 d Hiszedaid.

CBa3b AUCCEPTALMOHHOTO HCCJICI0BaAHUSA C IJIAaHAMHU HAay1HO-
HCCIECA0BATCIBbCKHUX paﬁoT HAYIYHO-UCCJIEA0BATEJILCKOI0 YYIPCKICHUHA, I'I€
BbINOJIHEHA auccepTamms. i jelsOydskés) dhhkjHse0kd) oY ffistdjus o
60iC0n 0RO &OzyLs-dhnkjHse0k jz NSdn ©0BSlk  WkRHO® &0z G~ d
o SzOHE = e jShso RENSALEZS0 ~didd d WALdSd sk jese s sjdj: ¢p6-055
ctOLOBBICO Is jrbisedd d thets jdkd] isd N jkhisets tetdLotHiiso0 eOLkzdyd -
BOtelsC SFA dL ~slso? yjedsesLr, ddisd d tesHizCkte jet fjtejtossistde
(2006-2008 ¢6.); s-6-014 cuLHOGR 1SsEsedyjnSd B LEYONG A, StezHbseBEBSYdR
RO JtedOdziso O shdse) GACLsCedhisOkedyjnts? yjeésesiré (2009-2011 66.);
RJU-2016-7-18 ctOLLOBSKSO d shesjkdj bimksisedd — tfissdLotHiise0
StelzHEBesEEYdR Hisjo Jhds-histtzyjuk = tizds du d3jhistsets friiwe (2016-2017
GG.).

Heabo uccaemoBanus VoW jlshw mddljL GALSEoWLCE? osHEBEONSSEBE2
SHIA d ormcCoLok P jkts? IPA &0 shise] FsA d IAsHejHjzjed] dn
Mshis000 d teOLEOBEISO r Isjrbstsed? fisdLosHnse0.
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3agauu uccjae10BaHUs:

- orWa jldj stflsdiz0zGr - Zhtsed? P jdtydks? sBie0BtkSd FsA d IA;

- dLizyjizdy oLdzsydshisd SOteBsShdMjlsdkdeto0nudy FsA d FA wOLkdydkr -
a3d fYshsOkd;

- dininizgHse0dkd ] SdidisdSd 6Jlsjtesejhnsets CoeBsShdBlsdedtsodndy FsA d
I A 9 OHJOBOAYJhSdm Ehksodwa;

- 9V Biste SHflsd30w- disets Nfshse0 Hd@isJLO S_FA GO shtse) FsA d A,

- i jHso0hkdj oLdsMGehisd d ovett Stflsdd0k ik~ Ehdsed?2 ddsjLo
GALSsowLCdR, oY iisCELOR P jhk - tBOLYyse FPA hizh jhLdshd ™ d hfshtesg;

- 160L6OBEISCO Mizitf jhLdstdt? d BksOfoe0ists? sjntsEsedd frsdLotHiso
GJLSEowLeE? s FA d IPA &0 shtzse] FsA d IA;

- 9vrWa jdj obLdGEYEY » BBEONSJ? YOSy ihSret Heddjdjhdw ddLCsowe-
Cd~ sBieOLYBo s fA.

Oo0bexToM mcciaeaoBanus Wolwekhw weiOLYr fsA d IA teOLzdybs?
Misgdded gidBjedLoydd (4F), sjdied Stedhsoeeduashisd (¢s), sBEOLY" SFA
fetlyjktry &0 dn shisej, ktekHEBestesydy Hiejohdks-hisezyjykrd fhdisr
(rad).

IIpeamerom wuccaegoBanusvovslshv ey hi™ P josyks? sBteOBEEd
IsA, YA, AbsjedWdSoydd Pjesykr e seeOLyse yjkdsasir. Lt jHjzjed ]
Stfls B0k r=  Ehksed? fddsjLd, tOLEOBEISO Isjrtskisedd —HisdLotHiisad
GdLStowLCE? s FA d IDA &0 shdse] FsA d IA d dn sBEONSd tieddsjdjddw.

Metoabl mccaenoBanus. Affesyghing dhhizgHse0kdw  ditfsi- Lso0d -
fsotedd3 jodz " 4 WoLSs-ndiquinSdd A Jted 3 JaelsOz- 6" J U JIStsH "
dninizjHse0dkdw,s0¢d g COCRs-MjSisteshCstfdw, te jdzls jdztshistelzClstztotz 2
0d0dzdL, fisls jlydtsa jistedw, odhCsLdd jistedw, ndasdydhnsd2 O0k0dkdL.

Hayuynasi HOBH3HA JIHCCEPTAIMOHHOTO HcciaemxoBanus LOSEEYOJSNW o
MgHizE=h jos:

otf jicor j ovwokz v Ezhizsodw fddlsiL0 GdLSELOBP JhbkE2, osHEE0NSoBEdRE2
sIA i u)=0,42-0,48 &0 shbse] FsSA d IA Busottowolstd3 hfshisaads;

otf jiorj  MddlsjLdfteso0R0  orfisCLOB P jlkow  IDA  SHESUSOYH
C0teBBSNdBsdidse0ndid SSA d IA o fisjH] Usdiseses fifdtelso;

stfiejHjiz ik g jeedv 0Skdooydd, heeteshit ©joSydd d kjtfises? AWwW jSls
GJlsjiesejuktes  CoeBBShdBJsdudtsodtdy FsA d IA o OH]OBOLAYINSTA
Zhtsodwa;

te0LOBEBIOGY  BisESOYYOOLEOY  Isjrtszsedy  issdLotHiiso0kdL s owLEE2
sIA J hizhtfjeLdsdaow kjrtstsedvitesdLotHiike0 GdLStoviis? IPA dL FsA d
A

HBECOLOGS tisor b jhdj el ihiss2Sehisd d kdlzyh jkdj WdLdSs-djrodkduihSda
hos2mise  HigjojhdshistezyJyk = dudls (rad) ted ofusyjkdd o JJ MishisOe Is
GdLCowL Gz s fA.

IIpakTuyecKHe pe3yabTaThl HecaeqoBanus LOSEEYOBIW o iz jHizE=h jo:

Zhis0dsod j&r stflsddoddrj Ehdsedw tetyghhno P jesyks? teOBskSd d
J0Sydd SOtBsChdBJsdidiese0ndy FsA d IA  hhfjedenerd d
B0y YOe0IsE a3 hfshsBO®kd;
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eOLeOBBISORO s jrdstzsedy tfiesdLotHiikad GALStowSs? s FA d IPA &0
shaso) FSA d A BsEE0HYOL0sG ¢ d hizhtf JeLdstsrd fYshissodkd. Iskzyjer
GALSsowLCd ), BALSBLOG P jhdk Y j d o hCeL0k P jehkr j Gor | &0kSd sIA;

ditfsiLse0%0  GdLStowLSOw, oHBiONSosdBow S EA o tiesdLosHsej
ACseseduinSd BJLEYONGE2, SekzHeBesteEy 2 ral-.

JlocTOBEpHOCTH pe3yJbTaTOB HCCJIeIOBAHMSA. JBshso0h
sgstedsquindid  dimizjnsedndidd,  sHbojeMHiBY A jeddsius0dd,
Cistote jSIsdzshisAE LOHOY, Istsydtshis+t d30ls jz0lsdyihCdn 0y jlste, tisHiso jiexH jdd A
e jLzzs00Rd  ~didygnSdn,  WdLdSt-addidyjnSde d WdLdSs-dj~0kdyinSda
digrisohd?. Istzyjbkrd AShyjtedBdsOz Gy tejLizes0ky  tfisHiso e HIb% Y
WALqS-rdBquihCdid (Rs-NYJSteshSstdw, 6jdisejusctoWd™), ~dddudntdBd d
B0l JB0duinSdBd (MathCad) d3jlssHOdG.

Hayuynasi M npakTHYecKasi 3HAYHMMOCTH Pe3yJabTATOB HMCCJIEI0BAHHSI.
WORYkOw  Le0ydeshist difinzguse0kdw  LOSeEyOdshv o EhksOdsekjdkdd
Cstete JWydiskis? Loodhddsshisd GjyHE ¢hshisOe-stezCsiztc0-nots2Mmiso0e &dLés- d
ormsCuLOR P jed - BiOLYSo S P A, tstizyjhks? &0 shksej yjresesLy, FsA
d IA Iewihder, yss @Ozykry tjLzesokr fstiyjedy sfA &0 Shise]
yJezsastr, FsA d IA BkHJS ShEte0 ¢0 ©OLEOBBKS] Gsora &0k jdorse,
dhtfstzLiz jg3 2 o teOLkdyd" - BlsteOiizj? GOLSHEEEE ABLY2Msors.

MeOSduinSow  LGOydasshist  wOBGkY  LOCEEYOsv o MddisiLd
GALSELOB P jhks?  oHBEONSoskdRs? SEA d orisSoLokjhjhks? IPA,
te0Lte0BISS ) d Se0RdLOyYdd dkseE0Ytoi0ldis? d hizhyjhLdttes? sjntstsed? dn
leisLotHmse0. FOdkdY J kintaisedd tisor b jkdjd WWwjSsdodishisd tfssdLetsHiise
GdLSeowCs? sfPIA d  IPA  BHESocBJuks  @EYEE  ffstzizydlse
doiststelssLogjhoshdj, AChttelkssted jdisdbto0kdj tfosHEzET HEW BOLZdyk™ A

wdted ez Pz jdgshswa.  _FRGEOYHO0Gow d hizhtfjdLdtddow |k jntseisedw
htfishsehiselzjlshistesdls GdLSBLOLEOLG 2, 1SBEEedyjnSd BJLSONG 2 tie jHttedwisd2
fesdLesHvP (2 sfA.

BHenpenue pesyiabTaToB uHcciaenoBanus. W0 Shesej fwizyjhkzr -
e jLizdz2s0se s tfskzlzyjhds GdLStowL(s? s A d 3IDA &0 shksej FsA d IA,
te0LeOBBISO% Y s jrtsEsedd dn tfissdLosHse0:

s te0LtcOBBISOEERE2 sjrtsesedd &0 BOL) JJJ csOwkBs#OBe i jHftedwisd?
CcUZBEKNEFTEGAZe fftesdLojHjds 370 bktshd Isjnkdyujnis? sfA tshj2
issdazeshis1es 430 dyudz. Mizds @O ks d3inisesesh 4w (YdhnLdss 3 Oydskozres?
MisEHAEERo?  Codfokdd CcUZBEKNEFTEGAZe — 23-10-01/26-677 s
23.01.2017 6.). J tojLizz2s0s) teOLEOBBISOGROY s jntisEsedy HOZO oBLABE dish)is-
fiesdLotHise0  ddstfseksLOijhoshdn  fietHEzCkte HEW  GjWisjeOLBes?
etz Nz jodzshisd.

te0Lte0BISOE IsjrtBEsedyinSd? te etk jkiscHesdLotHMsa0 Isjntdyunss? Na-
SIA dL mA, &dhiso d s jShisdizdr - tlsnsHsae &0 tisdLotHsot s A ¢0 shdse]
dGJhslees  fHredw  BEesOYY0r0sE: ¥ dgisjrEtised il (TR_22235949-002:2016),
EojeqHjbkr2 o JLUI csOeBsHORe d MckOhsedkkr?2 f o[
COOZLITINEFTGAZe. {0Lte0BBBOGROW  sjrGtesedy  HOZO  otLBEY &SNS  ©O
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fesdLotHise0 dastistelssLok jPoshdR, 1Chtfiekssted jesdttodhi = Gisor n BoksS
SFA.

Anpodanmsi pe3yJbTaToB HMcciaexnoBaHusi. TJLizg20sY  dhhi jHise0kd=2
OtftesBdtetso0dk ™ &0 5 tejhzBdzdCOuhCdn d 5 B3 >HEzG0BESHE ™= Cisd&W jis jaydva

IMyonukanuss  pe3yabraToB  HccjaenoBanus. IS i)  HAmnesOydd
stfzBzdSso0ds ofjots 14 &0yl - 0B, dL ddnd Gokzydk - fis0lsj2, o lsisd ydhdj 3
9 totflzBdCOENCdr d 1 o LOkEZzB Mt = Miztetz0k0n 6 Stk jtHBo0GE = A rhh j2
Obsls jisOydstds?  Soddhhdj? tihtkzeedSd oviejSdhsoe HEZY HzeedCOydd
shlsod = GOzybY - tejLizis0kse HECsBieh S22 HAMhjtelsoydd.

CTpyKkTypa M 00beM auccepranmuu. dHstlzClizie0 HihjelsOydd fshissdls di
o94HJidw, twlsd cwOs, LOSE=YJGdW, NYdnSO ditsziLso0hns? wdlsjiokzier d
HedizsyJad2. B3 jd3 HAMjtelsOydd ishisOadzw jis 118Mste0dsdfy.

OCHOBHOE COJIEPKAHUE TUCCEPTULIUA

Bo BBenennuSBENESo0RZ0 0SZz0wdGEhis+ d ofshiste jBso0dweshis+ HAMjlsoydd,
hWistedslzdzdtetso0ds ™ v jdz+ d LOHOY] itz jHEso0dkd2?, o Wek jd v tsBd JCkv d tfis jHBjisT
dhikjHse0dkdw, sttejHjiiets nhstkejbhisody dnnkiHSe0Rd?  Hedstdlsjlsd ™ d
#Otftc0ozjizdvds teOLodlsdy wOkSd d IkjrtBEsed? tinikzezdSd vLBIShiSOE,
SBhGso0GY dn HiShsSobdkshist, dLzsy ey Gozykow Gsedik0 d HioSsdydnSty
LGzOYJddd teLizazlsOse diijHise0kd=2, 6omSErIsO st jisdyihSow d fie0Sisdyhcow
LGOYddstshist fistzlzyjdedz ™ o jLizz2s0se d odJHtejkd™ dn o Hie0SisdSlz, hoJHikdY Ui
stflzBRdSso0td: 3 t0BEISOR d fistlzClsizej HAhhjtelsOydd.

A o2 cw0sj HAMiJtellOydd «Cmocodbl mosydeHHsi, CBOMHCTBA,
TEXHOJIOTUSI NPOM3BOACTBA M NpuMeHeHusi Hu3koBs3koii KMIL u ITAI»
SBizYHJBY  kdlsjtokiztelj HOGGY J, Ythewhjhkr] 0&0kdLz Mhsetsjdsjdkises
shisswizdw ostfiesh0 5 hfshise0- N0 sFA d IPA, OSHMJ tedojHik"
kdls jeOlslztetz ™ HOGGY J 5 tejLizkAs0s0R diizJHBo0RdY da WJLJSS-~didyinSdn
hots2Mike, MtelzCllztelz = ROLOCK jiedMisdS, & jr0kdLdgse P jisyks? tBOBSSSd d
s jedwdSoydd yJezswsLy, sintsesedd tfisdLotHised d osLlsy @~ BBEONSWA
dm tfiediz jdjddw. LisOdoE jdts, Yt o Bomstwh jj ot jdW HtesdLosHWishW eOLZdydkY j
BOteCd sIA, shkzduoshdjnw wy, a3, Coyjhkejhhrdd tfsCOLOJEwhd, OS]
sjrtaisedvdd dn ttesdLosHke0 dL tOLzdykr -~ odHBe yjutseELEhsH jiex 0P jets
rigdw, yghdssistew GO0 s, ddLSsoviCdj ®0tSd sHA d IPA tehushsis &¢j
ZHBoE jlsostewtsls tisists jBdhisd OLkdykr - BisteOnkj? tietd ™ Pz jhdkshisd,Saisstr j
eddiz jzweslsiw, o yOmseshisd, o fisdLesHnsej fdds jlsduihSdn dsshda s ke, 0
50SMJ © GgWisjeOLtsor?2, Miesdlsjiidks?, bjShsdi ds?, BBOMGE2, Ydh jos2,
wotegOyjolbduihts?  tesdizrhazjhhkehswa d  Hiskzedr  BSiOhEva  GOSHESEES
ABLW2MIs90.

AlssteOW 6z090 HAMitelsOydd «OobekThI, cMOcodbLI MOJYyYeHHsST H METOHbI
HccJIeoBaHUIl KapOoKkcHMeTHIIIE/LTI0J103bl» fEhistdls du g3 lssHdyhSs2 yomnisd,
9 Cslsstolzts 9AHWS tfishisB T YistzizyjedW GALSsowLSs? s A d DA, StftedHzjed ]
dr SOyjhisejblzr= tsCOLOjzJ2, WALJSS-~dddygnSdy didissHY  diid jHise0dkd=2
sizlzy jidk - sBteOLYSo SEA.
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utejls4W - ¢z090  HAMiJesOydd «Crmocodbl modydyeHHss W CBOiicTBa
HHU3KOBA3KOM KﬂpﬁOKCHMeTHHHeHJIIOJIOCibI M MOJHAHUOHHOM HECJIJIHJA03bI HA
OCHOBE MHKPOKPHCTA/UIMYECKOH M IMOPOINKOBOM Ie/Ioo3bdy tfshevh jio
te jLizzIs0s0cs iz jHise0hkd? Ehdsed? d shsejkdshisj? P jdtybs? tBOBSSd,
tej0Sydd CoteBsChdajlsdizdissedhdy P jusybs? FsA d IA, i) hstfshsOodt jdkdids
wdLdSs-~disduihSdn hets2Mhise tistzizy jkdr - tBi0LYso S FA OLzduss?2 & d -

ZJIsykow  sBiOBBIKSO Y jEEBEsLshHjEM0P jes frigdw  weadw jlshw
shsoks2MsOHdj2ted  hd@lsjud, tbtkzyjédd d tesdietHike sSEA. Iked
BBEOBBIS)  yjrsdsLr  tOhsonke0kd cqHietShdHO  GOted™w  tesdhasHdls 4
%0BZROGd ], MstfsotHOEM jjhw o jedujkdjd szhdar otksCsh orHjiw jishw
sjfdts, dLdgjiwilshy  GOHdsEjSEawekow  d  dstWiksedudhow  fistelzClsizis0,
te0nlsotstew Eslshw d ZHOEWEslshw dL oz k0 GdLSCaBEEj Clzd et T |
b jizystonksestedi ™ Wie0Sydd yjeesesir. A shkse ofjets Asses Sshtfijcho
woz jlzd? @M dls ~didyjnSs oLodassHj2nised yjeksesLr f JHSR Gostesd. Hed
Astscg,  SBEOLEZjISIW  OHHESS P josybs? yjdesdsir, Cskster?2 ) fsorh jkdjd
Cistryjdiste0ydd jHS e %0kte0 tfissdhasHdls fiHade ts0adkse jhdw o hissteshklz BsEzAh jots
5BteOLS0GAW OHHASowkse MisjHAhRJRdY, HetasHWP 2 yjtsjL BOShdiza.

ed o jzdyjhdd Stdyjdseoydd eqresChdHO &Oktedy v j stfts jH itz jhdkses
ceOdubsets  LEOUjhdy  tesdhasHds  tieskdChto jkd] dthte  &GOktdw o
CedmsotzedunCzys tejh jkClz yjoesesir | d sBeOLse0kdj SedhisOkedynSs?
MistslzClsizte ™ P jsyds? yjeesesir 1. Ajeasasio 1 Bsijj tejoSydshashtshtado
LO fudls ©0nP jYizidk~ dhsesuditiitr -~ osHBkEHE - fawL? d eYthdjHhsedd
gLt bt SedhisOkddynSs2 istizChsiztsr.

RL-LO sts6ts o tfisso jHJdzdd diiiziHse0dd=? shissis otdi0dkd) B ds sBEOP jés
fedjzzjdsehisd droghstr s P jdizr- htfshisete tfisdLotHiised s fA o
Mizy04, SEHO o SOyjhise] yjdzEsdsLshsH e 0P jes frteaw tiedd kv jshv FsA d
IA MejHhsOakjirr  tejLizzasOs™  fsOodkdlsjidr =  difkjHEe0kd2 wWdLdSs-
~dBduinSd= Mmos2mse BEEOLYSd SEA, Hskizyjktr- ) dhtfszLse0dd jdk
teOLEqyL T - s jrtstsed? dn tfiesdLotHiise0.

RLOJNsGE, s o tfesyghid P ittyks? sBe0BBSd yjdzkHsEsLshEH 0P jots
reaw  gjedsHduinCde, Yseeitiejerotr s d  dittjtred d  MshBO-
s jedWdSoydd ditfsiLizeskhv  ©ohkoster  cqHtesSHHO &Oktedw tfied orhsCdn
BHEZEYR (1:10). RL-LO stezHdshisd shizh jhisedz jeedw tfesygmnd slk>ddo, i yji s
ZHOZjid™w dLBY GO P jisyd o otHY HE ShsObsybtes 3-n SeOknses 9o,
dradhisirdsd mtfishissOdd, O0id tesojHikY dhizjHBse0kdY sBOBEISd FsA d IA
te0nsottes® cdHetSHdHO GOtedw BRGSO 0E0ked hfshsBsd Us jtdWdSoydd, eHJ
ey P jesyes? sBEeOBRISd shizh jhisodw jishw  ditfsz-Lse0dkdjdk 0y jlstsets
Csizdyjiise0 teOmisestsd F jizsyd.
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B0
60°C
1
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[ I a0c
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3
34 -
ar
—a— KL us MEL],
—a— KINIL, 13 ML
i) T T
0 10 20 30 40 50 0 5 10 15 20
Honuentpauud NaOH, % Bpema, u
Puc. 1. Bausinue KOHUEHTPaLUH Puc. 2. 3aBucumocrp usmenenns C3
pactBopa meaouu Ha C3 KMII, KMI ot npoao1KuTebHOCTH
M0JIY4YeHHOM MOHOANNAPATHBIM peakuuu KapooKCMMEeTHIMPOBAHUA
crocooom MKII npu pa3iu4HbIX TeMIepaTrypax

2ed sBteOBBLS ) JSA 0hkostedid P jusyd, f) zojedujhdijdk Ssayjdstoydd
higsyd s 20 HE 30% & AsjtedWdydesedhys? P jdsygs? yjhksaser
tfhls jtjkas gsorhojsiw Hs 0,83t hdedjhdts fj A, ¢Hj thed SohyjdisOydd
hjisyd 20% o) sIA di Pjisyss? A Hshsdeojls 0,87, ulst tBIwhEW jisiw
tsOLEud i3 dm fistezClstzts ™, o yomishshise LEOYjkd? us (o). 1).

1JoSydw CoBsShB jsdtdeto0tdy o LEOydsje ds? fisjtitd Loedhds sl
s jostfjie0lzts ™ d t6jLSE oBLEONSO s f) Yisor P jhdjds YhziHgj? (o). 2). aSaEshis
e joSydd tfserho v s0SMj e ko jkdyitdd hsskksh jadv dBshksnzsEoyjsols
GOstedw: JsA. Ied Assd tesyfiy SOBsCHdt isdidtsedtdy, GiL0adhdnks Bis
fsslish jadv  tjocjdsse, LOSOGYde0 v  fie0CkduinSd SHESeE B ikks &
tfled jistits ujtsjL 150 gtz tishitzj YisHiscts joO tejOSydistts? fdsjhd HE 60AG.

U )
L
]
Mmoo Qo
o 0,45
0,65 >
—~ T T T T ¥ }.“ T T T L]
o ] 10 1% 200 20 W0 =0 P 25 00
Pasmep vyacTru MKL, MEm
P u MKLU, cn K
Puc 3. 3aBucumocts C3 KMII ot pa3mepa Puc. 4. I'panuubl noTHOM
yactun MKII PACTBOPUMOCTH B BOJI¢ B 3aBUCUMOCTH
ot C3 u CII KMI

LisOdsoL jbs, st ko jkdujbkdjsk oLk jted yohsdy FsA ki jg1hojshv e
sty jtis? SEA (dh. 3). roGhr2 WoSk g jls BYlst sBiwidjk kjd, s
fsorh jhdidks kit ieobizter  tojOSydhas? @OhhT  tficjodkdislzils HJ2misod ]
teOLd jtetso yOisdy JsA 60 hSsteshist s jiedWdSoydd. & kdsjd jhdjds Lk jhkd?
eOLdjte0 yohisdfy JsSA kojkdudeojshv ydids AWWJSkdokr = hiskzHOtE jdd?
e joedezs P dn Sdtfistjdisse o sHAROSEo A Eisadvn d v SIA otsLiOnisOjls o
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GJlJtesejhhisl tisydhnd. o kdjerPjkdid toLgiese yonsdy di~sHas? FsA
zo jezdfude0jishv jJ tejoSydohkzow tise jendshis4, ysts fedosHdls € ko jkzdyjkdsen
SHA.

A sizdydj sk feshrhejokr - tBiOLyso s EA, GHJ GOEW c0kdyd dn
fotds? teOnsosteddshsd GORtHALNY, o LOadhddahisd tk dr= a3 (450-850), ©
HJOYOLsk +©7=0,55-0,65, ©BeOLYr sSFA du fsA d IA s &I3=100-280
Ysudishis+ = onisostewEslshw o osH] ted LEOUJGdWA &, t60adkY - 0,42-0,48 (tedf.4).

U0 e jHnsOatz jzr tojLizzAsOls™ ik jHse0kd2 SddkjsdSd ¢ jls e jhhksets
CoteBs S jisdtzdtesodhdy _FsA d A o OHdOBOSA NS Lhdsadwn.

380 1

Temmeparypnr peakums, C

180

CxopocTh peaknnun, 1/c
Koncranra ckopoctn

—— 1K
e | —— IsK
—— [sA ; i
Bpewmsi, Mun Temneparypa, K

Puc.5. Kunernka monoannapatHoro kapooxkcumeruiuposanusi MKI u I111 B
aguadaTnyecKnx ycJa0BUsAX

Rz jHE006G0 CbilsdCo CoEBsChd® isdedtsettdy P jesyss? FsA d 3K o
OHdOBOLAYNSHR  Ehdksedwn. O Bhbsedhdd tejLzikOsse  dhfizjHEe0kd2
fsOdsot jdits, usts tejoSydw AsjtedWdSoydd disydls BY st stdhon0 zteOodsjddjo
eJ0Sydd thjoHsstjicosets tfstewHCO d L&Oyjkdy Adjtecdd 0Sksdeoydd tejo0Sydd
COEBBShHdd jsdizdiso0tdy JsA d IA lohr =4,0i10" >y/det o r=3,011i10
/G st jshso jhhs. LHIEGT2 kjfises? AWWiCs FsA d IA tdehr
Q,=1797 Sr>1/S¢ dQ,=1905 C>1/S6 fistlse jishise jhdts. Lt jH iz ik stfsdkod-aGr
Ehisedy CoLBsChHd® isddesettdy FsA d 1A Behs0ttoEst S HYshsesd. s
Astseg otf jicor J tskzyjir GdLSsLOBIP jhkr 4, otHiKOMsasteddj BBEOLYT SEA
dL JsA d A fis &-0,42-0,43 tted 60NAGH, GBshAEsE0Ys0k0 Golstd™ (Jdy)
1,2-1,3 datstz4 0 1 Az joB jealsOtetats j Lo jdts yjbztsisLr (OB, 1).
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POuszuko-xumuueckue xapakrepuctuku KM nu3 MKILI, nony4yeHHblie

MOHOANINAPATHBIM CIIOCOOOM

Taoauma 1

MOtOSks JtedhisdSd s A

Sty | TongsH O . f}/g
JBteOLyr g3 | ds,% | NaOH, | f¢n, tedcshis X

) =a } . Sol t60Mis

% B 9 O5HY, 0

% 9-90, % -

IS0
IsA 250 83 30 1,3 0,42 | 190 99,5 53,0 9,7
IA 380 17 20 1,2 0,43 | 310 99,8 57,0 9,8

s0C odHEGB dL kOBEdY™ 1, sBEOLYT SEA, tskizyjbkrj @0 shise] FsA d
IA GGkt rd hifshseedy o tHlkddi0d G EZhisodwa, Yishkdishises
teOmisostewEslsiw o ofsH .

rokid, &Oid tetsojHjhr dhfkjHse0dkdy okdwhdy Ehksed? tejoSydd
CoeBsShdijlsddetsodndy FsA d IA o fiigjH Biec0kdynSres teonsotsteds jav T
Usdizsesets (Go) ddustiestdisotets ffdiktse (RIG) &0 WALJSE-rdldygnSd
YsCOLO0L j&zd fistzizy0jdi ¥~ SBiOLYBO S FA.

0.9

s 2
| =]

s 2 o

N 0 o

e
2

e
tn

C3 KMI u3 1]
[—]
h

C3 KMII u3 MKI{
[—]
(=)

IS
E°N
IS
E°N

—&— UIIC —@—>sTanon

S

W
S
W

10 50 10 20 30 40 50

KonuenTpanus menoun, % Konuenrpaunu mesao4u, %

Puc. 6. 3aBucumoctu C3 oopazuos KMII (a-u3 MKIL; 6-u3 I11]) oT KOHUEHTpauM 1IeJ04YH
B cpene UIIC u IC

utc0otds ji % j  tojLizzAs0sr  dihkjHse0hkdw  ekdwhdw  CdyjdisteOydd
¢HtesChHO  dGOlstsd™ &0 ©)  YtesHiGkse  fsCOL0Rd, st ted EZojwdujkdd
CsdpyjaalstsOydd P jsyd HEv FsA Hs 40% d HEW IA HS 30% HBhHsde0sls
BOChdBoz Gets LBEOYjBdY v sPA - 0,82:0,94 o ficjHj RIH d ©7-0,75:0,88 o
MtejHJ G Mslse jishise jhds.

OG22 WOl sBIwhGwjisiw s jds, Ust JSA dijdls orhsCoiztfstWHEY jhhkizEs
CedmlsOdzzdu ihClzes fistelzChiztelz  jJ tts 1600%083%, 0 vs IA 17%. IAsshEz HEW
eskzdChso jady 0zSdidiez=h jos 06 jds0 o StedhisOdddyjnSizts histizCkiziclz _FsA
Iste jBlzEslshw BistzjJ Sdyjdistedisso0dd ™ J tOfisoste P jatsyd, yid o fizkzydj IA.
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vojedyjkdj ©ONABHO _fmus HE  2,0-2,2  chEshdsjeies 1 dGsdw
OcdHieBEESCRLESES Loji0, v BBiOLYSo SEA o hikydj dhtfsiLsedkdy IA
Hishisde0ls 1,2, 0 o fizkzy0j JsA 0,93, tfted Mz jhLdthdsd hYshisej fddlsjLo.

14 1

=oe
ORI

o o
o )

C3 KMII u3 MKII
o
~

C3 KMIJ u3 TII[
o
N

o o o 9
o N B O @ K

—— s fAdL fsA

—&— 800C —#—550C —— 80t —#— 5564
0

0 50 100 150 200 250 300 0 50 100 150 200 250 300
05 1 15 2 25
IIpoxo/KHTENBHOCTD IIpoxo/KHTENBHOCTD

Konuentpauus MAH, % peakuuu, MMH peakuuu, MMH
Puc. 7. 3aBucumocts C3 o6pasuo KMII ot pacxona MXYK
M IIPOJOJLKATEIBHOCTH peakuuu npu Temmneparype 55°C u 80°C

LsOEBaE &S, Yst o SHlsdi0t kY ~ Entsodva SOteBESHIdJsdEdieto0kdw I A
BB tstzydst IPA ) ovisCs? u tid ©Oh-~sH) fFmus 2,0-2,2 gisE+ &0
OGedHESeE =SELES] Lok ek sesLY o fidH]) G4,

o ojeduihdids sHsEMdsjzrdgehisd tejoSydd SoteBsShdddisdidtsa0ddw,
LOeds e SHA  Eojudude0jsh®, fedezd>Ovit §  ds0Shddsizdslz.  Medf
ko jzdujidd lsjdtfjeobizs ™ tls 55%+ HE 80Au tfssHstEydl jz dgehk? tj0Sydd 6 LS
&40 jisiw.  ArisCow 6 joSydistaoy hifshssdshis d ddLsow dstjSzaviekow
GOm0 FsA d IA teLesewsls tisosHds -~ 0Cdidiese0kd) tied &0k -
N HSBNSG Y - GSHEzZEWA, BBEZJJ WWWSsdodgs dtfskALEzY tejOcjdls™ o sjydtkdd BBE]J
CstetsisCsets otejdzizd d © BBWEZ]] B3VeSdm ZhksodWn.

Tadamnna 2
KauecTrBennbie noka3zareaun o0pazuoB KMII, mosry4eHHbIX
CYCNIEH3MOHHBIM c1ocoOom B cpeae IC

mOts0Cs jtedhisdSd s FA

RiABHEGE 51y .
f d ) sty | TOfnRsH 1Onsots- HSH S (4 8
NaOH, | f¢n, teqotshis ' 1%
Gy | wd fus | | oset | )Y oos | SO s
h & 70 % | 2% | oo
JsA 250 83 40 2,2 0,93 | 210 100 77,0 8,7
IR 380 17 30 2,0 1,13 | 340 100 75,5 8,3

s0C adHdts dL kOBRAYY 2, o tYdiodik - Ehksedwa, tid SHESSHEOLGE
CoteBisShdds jisdzdtstsodhdd P jisyks? IA Gyt fiskizydls? orfiisCsLod M jhhizts
IPA hizhtf JLdtshi & hfshssisd o fitdHd .

Ae0GAy T tisizdks? eohkostedhshisd tBiOLYso SIA, tistizyjbk = du FsA d
IA e jeLdstard hyshsesd, hcOodkdsit s GdMd, B BsESOYHOL0SE " d
htfshssisd, tied & 0,35-0,38.
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A yJlojtlss? cl0o] «Texnomormss mpousBoacTBa HuskoBsizkoii KMII u
IMAIl na ocuwoBe MKI[ u IIly» tfiedojHjr IjrGkokscdd tiesdLotHiised
GALSEoWLS?, GALSELOB P jhds?, otHBtOnksostedBts? sPA &0 shiusej FsA
BeusOftoLose g hthisests d  Isi-bsesedd  HisdLotHiised  GdLSsawLSs?,
orsCL0dz g P Jhdks2 IPA &0 shkse] IA hzhtfjeLdsdd & hYshsess.

=

S

T

&l —1
T & % @

P l
™ Vnaroska
P at 13

Puc. 8. Texnosiornyeckasi cxeMa MOHOANIAPATHOI'0 NIPOU3BOACTBA HU3KOBSA3KOM,
HHU3Ko03aMelleHHoil Bogopacreopumoii KMII u3z MKIL]

1- BJhkdS HEW ofsHY; 2- BzGSJie HEZW cgHEESIHO &OtedW; 3- ©J0Cksts HEW tedetsissad jadw
tOhsosted P jitsyd; 4 T BEdCjte HEW by, 5 T Bzt HEY _ISA; 6- 6j0Chits; 7- gstesLdiads
HEW BRZOMHJGAW; 8 Ttejolktts s jtedwdSoydd; 9- HisLejoOk jd+; 10- blzddjk+dgow HzhdwCo; 11-
eSOy dsikow dddhadyo; 12 - BlzkS jie GOSsYdlsjz HEW s FA; 13- COstdW jte; 14- Sdstfts ifists
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i g g\
Puc. 9. TexHoaornueckasi cxema IPpOU3BOJACTBA HH3KOBH3KOﬁ, BI)ICKO:}aMeIlIeHHOﬁ
ITALL na ocuoe II1I cycnneH3MOHHBIM CIOCOOOM

1- kS HEW dLds i jGdw osHT: 2 T dijletdC HEw Asiselels fYdiekd; 3- BltCjis HEW
O 4T BEES ji HEY ¢qHEESHAHO dOsted: 5 T 6 jOCksts HEY Hledeissat it Eoseled P jesyd:
6 T 6j0Clsst HiW Hledeissot it fdessetes Lofsast0 JAus; 7 T t6j0Cksts 6o jhdets? Z-
BBEOLES? BJPOESE HEW s jedfdSoydd P jsuis? IA; 8 T BEESjE HEY 3A; 9 T 15 0Cksts
A oW Coydd: 10 T yjdisteoWked; 11 T o0Ckbdtis-ahfsohsadsitiaow fzhdwSe, fzhdego
¢60B G0V, 12 - BIES jio GOCKYdls et HEW ADA: 13 T eskoydseaow & it qdyo; 14 T BitS jis
GOSKYdls ji! HEW lsE0BssOGEses NYdEsd; 15 T SoustdWjt; 16 T BEGSj& GOSSYdk e HE™
ydfsset As0GsE0; 17 T BbuCje HEW Hedeskotjgdy 60-70 % wONsostd AsOms®e: 18 T
CistpH jdafOsts HEW 16 jSsaWaSoydd fiYdielsd; 19- dEEsLGdS HEY SREOSH G o SstH jihoydd
nfdlclsis-aBHEsEs B0fsaBE0; 20 - St st

d fwss? Gz0oj «Bo3aMokHBIE 006JACTH NPAKTHYECKOr0 TNPUMEHEHUsI
HU3KOBSI3KOM KMII»tfiedo jHji " te jLizizsOls ACh Y Jted B JdlsOu-+ -
dizHse0kd? d oLl dGEhisd tekzyikdw seizHbsesteEsydn, o hsSstisynr -,
ACsEseduinSd BLEOnG: ~ SlsHjdsydk » GO jted0dse &0 shdse | Hisjohdks2 P jr
d stfdest tshiejHhsotds HoBOokjhdw ddLStowCs? sSFA d thizjuizesh j2
5Bt0BEISE2 CisLdydd tsonikseste0dd Oksdtdijtse, owLzeshda d SlsojieHdls jiz 2
d dm teihhse0kdis ted ovnisis? IiBtiLobizej, tskkzyjer GBOLYT
StelzHEBeREEY 2 rad, sl jyoshdn s WdLdSs-&j~0kdyinSdd tsCoLs javd o
eisteEsy hisd H Moz dds MisOiHOEISOR.
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rev teskzyjedy eizHosestesydn i ii-doJedoese shiste  Hisjodhdts-
fistelzyy Juds? GOhT B0 90kd ©ONsot0dhd WshWiste-  OLtkthtH jtex0f da
MsJHAidkd?, Saistter j o fistelzClsiztsj Higjo b2 P jgr tsBOLEZElS HEHIEEWSHWOIS
Ocgasdd™ LO iyl ~dddulnss? BjoSydd.
Tadaunna 3
IMoka3zaTenn roprwodectu oopasuos [ACII, o0padGoTanHbIX
10CJIEeA0BATEIbHO PACTBOPAMHU OpTOGOcHOPHOM KHCJIO0THI H AMMHUAKA

— | sty N0 5B86OLYO, ¢ Iskjey | ot j0lizs0 sasHwPdR coLse,
Ocelsqtff- domh, e
60, % IS Ishij % 1 2 3 4 | 5
dfnd?quso oy isOcd™ Gde | dds | st | ol | el
%
Aiosds Pz jiz 2 SBEOLJY ud
1] 0 | 1125 | 4,6 | 960 | 260 ] 700 | 750 | - |
a3 5Bi0BEI0GE; 2 0disdtdis jhsds
1 5 123 81,2 34 200 | 260 | 365 | 485 | 475
2 8 116,5 81,5 30 247 | 244 | 240 | 236 | 238
3 10 110,0 84,7 23 243 | 285 | 430 | 442 | 436
4 14 117,3 95 19 260 | 365 | 200 | 485 | 475
5 16 1137 100,0 12 205 | 260 | 350 | 360 | 365
6 18 119,0 107,1 10 167 | 169 | 166 | 166 | 166
7 20 120,0 112,8 6 184 | 242 | 319 | 338 | 376

S0 adHdts, tislsjtew dzomir tesdsr iz jduses seteOLy0 rad tied estejidd o
MisOzHOLE Y~ Zhksodwa fehistorwizd 96%. 10 3 ddikzsr tBEOLYT Hishkdishs s
heste0kd © ek jhus? ktezBj,  IsjBtjEokzEd GlasHYAdR c0Lto  HBshsde0E0
BOSHdi30kApses LaOujadw. vajeduikd] SBkyJastoydd Odisdydijé0 HES 20% o
histelzClslzte eI ftshisahsotso0rts, o fisOkHOLISGY ~ EizsodWa dn eBtejkdw, disisjtsd
&Omh " ehjets 6%.

NGkt GO s, tfied oCesyjedd o hshisOe Hijoihws2 P g Odisddtsj&o
GOBEESHO jishW to jLEsj ZrlzHD jhod ] WLAS-a jr0ddujhSdn hots2hise tBiOLYSe u.
rev  gserhjkdy  Wdides-d&jm0kdyuinSdr  tisCo0kjizj? d&odd tisojH jdr
dhiizjHse0kdw tfs HsBOok jkdE o fshiste pud GdLCsowCr? s fA, Sobkstrj
hfshshselzEsls ~dBduihSsilz HowLro0kds Owsdydtidkise o histklzClkizie] Hiejolhdis2
P . stisdj e, Lotk jkdj GdCestst rad hshsehkekzjls ko jezdyjtds jy
faseshisd d SO0 jizi? wdLdSs-dj-0kdydhnSdn hot2iise tistzizyojgs? ruad
(s0BE.4.).

IrsB0ajd] o Sodisidyds rud Gdssewits? s fA hshsehkelzjls
fsorh jzde e0obise jtedzishisd 0t iHidikdw 0kisdyd k0 o Hisjodnhks? Gohnd d
ffsorh jazde jos b jeidyuinSs? Zhss2ydetshisd, 0 s0SMJ zojedujkds tiskeshsd
ra3 L0 fiydls Lofsedjddw tists Hisjojhdkis? GohhT, ust hshsehisekzjls hid>jads
tsBJ JBO CoistesHO o tfiste0n et
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Taoauna 4
Du3uko-MexaHn4Yeckue nmokazareau oopasuos ACII

. Aot UtslzH. utezHG. rad
IBCOLOIs jiz Is g fuolz
Jud red | rel | (1sgA) AL
Uz k0, dids 16,0 16,0 16,0 14-20
A0 GshisA, % 4,8 4,4 45 5-11
1OLBEZR0%d ] s . .
sstF otz LO 24 24.4 36,2 175 u ;gdzcu
YOmo, %
Iishhshis, So/d® 620 640 710 550-820
s jH i Plesydshisd
. 13,6 9,9 14,0 14,0
tfted dicdej 3¢
AsHistfiseis P jhkd,
% L0 2 400 13,6 26,0 12,5 12,0

e ©BEOBGLS Hizjojhds? P i GelssWishwstks? Cohksks? sBisOLEZEShw
~dBudnSdd fevid f sHA o Whledsj fisMdses AwWdk0 s ofjdlz eI jdlz of f
03O BBEOLEZISY SHESEEHES  ONtjHlE itk 2 ~dBduinSd howLOdhd 2
Odzisdtfcftejdz - HIEHtEWISHWOIS Odzd3SddW.

Aind oV jzCoL0huts) tsLotkdes #Od fsSiolkdlss hsHie0nudd o hshikste]
StelssWishwistellzes Cdiisiklz o 0ddidoS ted SHESot jijdkesd fsor b jkdd WdLdss-
B Jr0dduihSdn hets2hise d setihss2$shisd.

0 shdsa0ndd tejLize-+sOktse dfiziHso0dkd2 OLEOBSISOG SHisdd0z1d 2 hishisOe
HEW iesdLotHiise0 bislzHEGEesteEYdR tieihh-SodysLdyd? d ovgizh &0 syrisdis-
Hlosdz ¥ Pz jddz0v HotelsdW Istelzndisete= Y2 e &0 sjnieksedynes? ddedd LI
¢DealmarDicounte.

Taéauna 5
POu3znKo—MexaHHn4YecKHue moKa3aTeju OHBITHO-HI)OMI)IIHJIGHHOﬁ napTun
JICHT
817 AL V)
, B jber? ral ys A8 Juvlz
F5C0L0s SBEOL 0L EOBSE00GES2 10632-2007
tedydysizt]
Uz k0, B 15 17 14-20
A0 &shls, % 7 11 5-13
1OLBlzROGd ] tfis sz ddzd LO 2 ]
%010, % 21 22 20-30
sishshst, Se/d” 660 738 550-820
HejHgi esydshisd Yoo
. 14,0 13,1 11,5-13,0
diedsd, 1P

AQLACE-GjrOGAuinSdj §sSOL0sjkd Yty jhhs? Sy IsEs-giesk P jghs?

HOotelsodf IstelzHB e Y2 e fistlse jishisotso0id sts jBso0dkdvdy 4 e 10632-2007.

RIYsOGdy &0  ehjhss2Cehst  srsks-teskrPhjhes?  fotlsdd
StelzHaGsese sy 2 a3 BYad tesoHiRY o IsjnkduhSs? ¢0Bskokstedd du=3a
LAr tocd3vf QoI L£Ar toL.

36



Tabnuua 6
Iloka3atesn roproyecTy onbITHO-NpPoMbInLIeHHbIH naptun JCII

u et jieOkize0 o | FOMABOEY | dejgy Lonf0, ¢
| tejOSydsdds? |, . &9 HISMSI> Jaucf .
Ao s JogYjteOlskzte0 | BOSHROE & _ Assls jtew kO,
COdzJte HES : B T 0
Nyl e B2 (s dnfrondy| s %
sBiEOLY0, At l34d31{4tsﬁ(]D size
Aesds Pz judj seOLyr L ¢DealmarDiscountée
1 200 740 220 89 12 86.4
2 200 625 280 82 10 88,3
3 200 557 295 95 22 76,4
s jHEG 2 640,6 265,0 83,7
JH v sts-tfesdi i jhhkr j sBieOLY T kzHEEEREB Y2 rad
1 200 260 300 120 104 13,28
2 200 255 300 126 112 11,23
3 200 255 300 125 11 11,12
s jHEG 2 256,6 300,0 11,87

WO shise0kdd tisojHikk » dhikjHse0kd? ts stfiejHiEiddt ety ihsd
srlsis-tesd iz jhkow fotekdy ruad sbkjhjk0 S ezt cltkzrbsetstsydy
G0k jedOz € o Msislse Jishisodd st jBso0GA2 4 Jus 12.1.044.

LNisOtsal jits, ysts HeBOoE jBd] GdLCtoWLSE? s A o fishk0s SsitisLdydd
slHEsestesYj?2 e} hishsehbokzils ftorbjkdts WLdSs-dgjR0kdyinSda
fCoL0jizj? tesHESydd, stk jlkhsozeshj2 st jeso0kdvd g Juus 10632
Crrisdonds-Nskiz jusr J gudsre.

3AKJIIOYEHHUE

1. MesojHlBr McOodkdlsjt &rd dhfizjHse0hdy Ehdted? P jhsydis2
sBteOBBCd d s jtedWdSoydd sA d IA tjedsHdyinSdd, stz jtfisjterobrd,
hehtfieLdsherd o GeGsoyyordstrd hfshte0dkd. LhsOGtoEiGE, st HEW
oy jkdy &dLSsewLSdn, obHBEONsottedi = SBiOLYse sIA du IsA d IA
edidiidsr sz  hfyjerdsttry d &eesodyordistry  sjrusesedd  dn
fiosdLosHiised. 3 jtedjizjdehist  Hiekzedmr  hifshsBse  SBSHGSE0RO G
otLAs Eshs4 5 ZHOE jhdW dLBYsC0 te0hisastsd P jizsyd d osHY dL P jisybs? FsA
d IA, ysts BlzH]ls fhsehksote0ls EhSotejhdts heseshisd foetyns? e joSydd
eOLEsY JlodW BEEEAESE0YJS00 Gokedy HE ckdStivis0 &GOktdy &0 fisOHdd dn
s jtsdWdSoydd.

2. RLIZY B akdvdkdv SodyjdisteOydd P jdsyd, bjdstfjtokizer, tohasHO Py,
tftotsHisE dfis jz-4 dtshisd tsJOSydd s jtedWdCOydd, 0L jted yomisdy dimtHEEES i is4w
d Hiezedm WOCkttse &0 hot2fked Cokjubksets HietHECKO, iy jhhks?
Bsds0Y OISt 3 nshsBEG. WO02H & stflsddiz0zd T j zhksedw
CoteBBSH M jlsdizdtssodtdy FsA d IA Gebsotowstrd hshsesd. A jor
stizy jbr GdLSeLOdk P jhhrj, otHBtOnsottedd T tBEOLYT sFA dL FsA d 3K
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fts ©7-0,42-0,48 tfied tcOmnsH] Py 1,2-1,3 disiz! G0 1 OcqHisseh S CLbs ] Lo jdis
Y jlzEEshsLr.

3. RLZYJ&" SAtdldyinSdy Loadhdashisd nSsteshisd e joSydd s jtedWdSoydd
JsA d IA bojeHsWoLErds fhtfshsesds o  OHJOBOAyJnSd=  Ehdsodwn.
LNsOGBoE b, Ysts LaGOYJddW Az jtecdd OClsdfedydd e j0Sydd
COEBBSHdd jsdzdisodkdy FsA d IA 0ehd r=4,0110" >/&se* d r=3,011i10
DY/GsEr  hslkojlhisojhks. LHJEAGY2  bifises? WWiSk fFsA d IA
60l Qp=1797 S>/Se dQ,=1905 S>y/S6 Mistlse jishisojddbs.

4. Yo jHjur dhizjHse0kdw tfs fekizyjtds ovhsSeLOdkj jhtk - SBi0LYSo
SIA (FPA) hizhtfjeLdsnerd hYshsssd. JYtiHjeit” sysdhorerj Zhused™
P jsydis? sBtOBEISSd d UsjiedWdSoydd IsA d IA 9 fisjHj osHGS-SEc0Gyinsdm
tOnsostedlsjzj2. LNSOBBaE ks, st COeBsSHId jsdtdtetodhdjd P jatyks?2 IA d
JIsK Bl fotkzydst IPA fis & 0,89-1,2 tfied eOh~tsHj Fmus 2,0-2,0 dsd
GO Az jkjhsOtehs] Lojhts yjrezEsasLr o fsjH) Asddseses Mtfdiels0. AsSOLOG YT
GOy tsddis? tohsosteddshisd sBteOLyse sIA, stkyjttrn du FsA d IA
hehtf jeLdekerd htfsheesd. Ied Astd, SBEOLY" sSFA di FsA d IA
sty jehrj hihtfjdLdshsrd hifshsisd tfiskbshis s tohksostdhkr o osHj tied
£7=0,38-0,40.

5. 10Ltc0BBI0R0 ML HOLOGOw sjrbstsedy HfissdLotHiise0 GdLSEowLSE?2,
GJLSBLOMR P jhks2, otHiskonsostsddks? s A dL _IsA d 3A fis e=0,42-0,48(tfted
eOnrsH] OZCdidiezs P jes 06jks0 1,2-1,3 oisiz). {OLeOBBIORO s jrdsEsedw
fosLotHiise0 BdLSsovLSE? IPA dL FsA d IA hzhtfjkLdstt & hifshssds
e=1,13-1,21(tfted tOmntsHj 0zCdizdtslzt=P jets 06 jdils0 2,0-2,2 Bisiz2).

6. ISCOL0GE dosj dOHkOokjtdi o tedijeitdd GdLSsowLis? s A o
fesdLesHiisej ASstseduinSd BJLEHONG -, SEBJLOPdsEY - a3 d tsiizyidr
zOBGLOLSER d  d SYYlGE-tesrPejbary Yowsdd beizrbsessy?  rud.
LhsOEBak jdts, yst HsBOOk k(] GILSSoWLSE? S EA o fishis0e CsitisLdydd
SezHEBesEBsYj2 rded ferh0js  WLdSs-sjrohdyugnSdy  tisCOLOjdid
tetsHizCls0. IBCOLO jzd  eBtesydhisd  SYYIsGE-tsdrPdjdas?  foesdd a3,
oy jkus? &0  tejitfedvisdd JJL cDealmarDicounte dhfikjHso0&r o
tOBtsieOlsted[d IJuvv JAr toL ts gJuvkz 12.1.044 d sbkjhjtr € SkoOhhkz
clstolzHbesesyd) GOl jedotre. AdLdSs-djm0hdyjnSd) tsCoLok jed sYTisds-
sz iz jhbks? fgotlsdd blzHbsestesYj2 I fistlse jishisotsodhd st jBsa0dkdvd
A1 Juu 10632-2007.
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INTRODUCTION (abstract of doctorof philosophy dissertation)
The aim of the research work.Synthesis of low viscosity, water-soluble

carboxymethyl cellulose (CMC) and high substituted polyanion cellulose (PAC)
based on microcrystalline cellulose (MCC) and powder cellulose (PC), study of its
properties and development of production technology.

The object of the research work.MCC and PC samples with different degree
of polymerization (DP), degree of crystallinity (DC),synthesized CMC samples,
fire-retardant wood chipboard.

Scientificnoveltyoftheresearch work:

for the first shown conditions of synthesis of a low-substituted, water-soluble
CMC with DS of 0.42-0.48 on the basis of MCC and PC by monoapparatus way;

for the first synthesized highly substituted PAC by carboxymethylation of
MCC and PC in an ethyl alcohol medium;

it has established that kinetic parameters of heterogeneous
carboxymethyllation of MCC and PC as activation energy, reaction rate and
thermal effect in adiabatic condition;

it has been developed a monoapparatus production technology of low-
viscosity CMC and suspension technology production of low-viscosity PAC from
MCC and PC,;

it has established that including of low-viscosity CMC to the content of hard-
combustible press-composition improved physical-mechanical properties of wood
particle board.

Implementationoftheresearchresults.Based on obtained results on
synthesizing of low-viscosity CMC and PAC from MCC and PC, development of
their production technology and application in practice:

It has obtained development batches of low-viscosity technical CMC from
MCC and PC by a monoapparatus way on the pilot installation of Werner-
Pfleiderer in the laboratory conditions (the act of operating a development batch of
low-viscosity technical CMC in a pilot installation of Verner-Pfleiderer).
According to developedtechnologyin LLC Karbonamwas produced 370 tons of
technical CMC from local sources of raw materials for oil and gas industry (letter
of AUzbekneftegazo ~—23-10-01/26-677from23.02.2017y).

It was developed technological regulation of = TR_22235949-002: 2016
"Production of technical Na-CMC from CC, lint, MCC and textile wastes",
approved in LLC "Karbonam" and coordinated by JSC "O'ZLITINEFTGAZ". As a
result, the developed technology could be made of import-substituting, export-
oriented, low-viscosity, low-substituted CMC grades based on local raw materials.

The structure and volume of the thesis.Structure of dissertation consists of
an introduction, five chapters, conclusion, list of references and applications. The
volume of the thesis is 118 pages.
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