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KHUPHUI (10KTOPJIHK AUCCEPTALMACH AHHOTALMSACH)

Jduccepraumsi MaB3yCHHMHI J0J3apOauru  Ba 3apypusitu. J[yHé
Mukécuaa Hunura 403 MJIH. TOHHa KOFO3 HMIUIA0 4uKapuiaaad, yHUHT /1%
OMpJIaMuH TONAlU pecypciapiaH, SbHH EFOY MaTepuaiujgaH Taiépnanaau. Erou
MatepuaquHuHT KamEonmuru tydaitnn AKI, Ucnanus, ®panuus, byrok bputanus
Ba XWUTOM Kabu [daBiaTiapja KOFO3HUHT 25% wuKKWiIaMyd TOJIAJIHA
MaTepuauiapAaH Hnuiad YUKApUiIagu, YyHKA Yyiaap KOFO3 XOCHJ KHJIHII
Xoccajapura sra 0ynub, kaTTa Xomal€ 3axupanapyd MaBXKyJ Ba Hapxu OanaHn
IMac.

V36exucronma 2015 #iun sxyHmapura Kypa Mat6aa KOpXOHAmapHaa 6ocma
Koro3naH ¢oitnananum 2014 innra aucbatan 19% ra yeau. Xosupaa pecmyOamka
maTOaa kopxoHamapu 10-12% wmaxamnuii Koro3 OuiiaH TabMUHJIAHTAaH Ba Yyiap
WKKWJIaM4M XOMall€laH, SbHU MaxTa JHUHTUJIAH uiuiad yukapuiamokna. [laxra
LUEJUTIONIO3aCUIaH  Tal€piaHraH  KOFO3  IOKOpH  JapaxaJa  OKJIMKKA,
MyCTaXKaMJIMKKa 9ra, JIGKMH YHUHT [IMMYBYaHJIMK Xycycusithd cudarim O6ocma
MaxCcyJIOT 4YON OJTUIITa cajaouil Tabcup Kwiaad. Marbaa KOpXOHaJTapuHU
Oepunran 60cMa xoccajiapra 3ra Koro3 OujiaH TabMHUHIIAII Ba OMp BAaKTHUHT y3U[a
pecnyOnukama KaTTa MUKIOpJAa MaBXyJ OYnraH MKKWIAMYMA — TOJANU
MaTepuaiapaad (GoigaNaHuIll OpKalyd KOF03 TYpJIApMHU Ba HILIA0 YHMKAPHII
XaQKMUHU OLLIMPUII XO3UPTH KYHHHHT 3HT 10y13ap0 MacajanapuaH XUCOOIaHAIH.

Byrynru kyHna maT6aa caHOATU KOHTAKTJIM Ba KOHTAKTCU3 TEXHOJOTUSIIApU
opkaiii Oocma cu(daTHUHM sSHaAAQ OLIMPHUII, >KyMJIaJaH CH(pATHU OJIIUHIAH
IPOTHO3JAaIl Y4YyH OOCHII TEXHOJIOTHK >Kapa€HUMHHMHI [apaMeTpiiapura Moc
UKKWJIaM4M TOJAJIM MaTepuauilapiaH KOFOo3 OJMII Ba Marbaa KOpXOHAacH
TajabilapyuHU XyUcoOra oOJraH xoJjijla unuiad 4YuKapull Japa)KachiHU  sSHaJa
SXIIIIIAIITA YbTUOOP KapaTuiaau.

[TaxTa nemIonO3ack Ba HMKKWIAMYU TOJAIM MaTepuajiapiaH KoFfo3
KyHUIIa MallMHAJIAPHUHT TEXHOJIOTMK UMKOHUSATIAPUHU KEHTaWTUPHII, WUiuiad
YUKapWIa€Tral KOFo3 TypJIapuHU KYTIAWTUPUII, YIAPHUHT XOCCAIAPUHU XaJIKapO
CTaHJapT Tajabyiapura MOC KEITUPHII, MaXaJUTMH IEJUTI0N03a TypiapuaaH KOro3
OJIMIITHY STHAJa TAKOMIULIAIITUPUII MyXUM WIMUN-aMaliuil axaMHsT KacO 3Tajlu.

V36exucron PecryGmukacu Ilpesunentununar 2005 jiun 8  mrommaru
[IK 117-con «AXOOpPOT-KOMMYHHUKAIUSl TEXHOJOTHUSJIADUHU SHAJa PHUBOXKIIAH-
TUPUIITA OUJ KyIIMMYa Yopa-Taaoupiiap tyrpucuaanru Kapopu xamaa Bazupmiap
Maxkxamacuauar 2010 v 22 wronmgarn 155-con «PecmyOnmkana KOFO3HN TeXarl
Ba YHJAH OKWIOHA (QoiilajaHuiira Kymumya 4dopa-Taadupiiap TYFpUCHIA»TU
Kapopuja OenruiiaHraH Basu(anapHU amaira OlIMpHUIIra ymoy auccepranus
TaJKUKOTH MyalsH Japaxkaia Xu3MarT KUJIaJIu.

TagKuKOTHUHT pecny0/uka (paH Ba TEXHOJOTHUSUIAPH PUBOKIAHUIIU-
HUHI HyHaJIuuuiapura OOFJIUKIAMIUA. Maskyp TaakuKOT pecryonvka (aH Ba
TexXHoJorusiapu puBoxjanuiiHuHT |1, «OHepreTuka, sHEprus Ba pecypcrexam-
KOPJIMK» yCTyBOp MyHamummura moc paBuiga MTJ[-3 «Ouepretuka, sHeprus-
pPECYPCTEKAMKOPIIUK, TPAHCIIOPT, MAIIMHA Ba acOO0CO3NUK» JACTypH JIOMHXacu
Joupacuga OakapuiraH.



Jduccepranus MaB3ycu Oyiin4a XOPH:KHMH WIMHIA-TAAKMKOTJIAP IIAPXHU.
Tonanu Marepuayiapiad 1EJUTI0I03a OJIUII TEXHOJOTHUSICH, YIAPHUHT Ty3UJIMacu
Ba uIUIa0 YUKAPUII TEXHOJOTUK >Kapa€Hu NapamMeTpiIapUHUHT KOFO3HHUHT
MyCTaXKaMJIMK, COpPOIIMOH, ONTHK Ba OOCMa Xoccajlapura TabCUPUHHM YPraHull
COXacuJa >KaXOHHUHT €TaK4M OJIUH TabJIMM Myaccacajlapy Ba WIMHN MapKasiapH,
xymianan, New Mexico State University, Chicago Polygraph Institute (AKIII),
Heinbach, Bergische University Wuppertal, Dortmund Technical University
(Cepmanust), Manchester University, University of Birmingham (Bytok bpuranus),
Shanghai University (Xuroit), Marseile, Thomas de la Rue (®panmus), Smurfit
Newsprint (Kananma), Kawaguchi (SImonust) TOMOHWIaH KEHI KaMpOBJIM HIIMHK-
TaJAKUKOTJIap 0J10 OOPUIMOKIA.

3aMOH Tasiabiapura MOC KelaJurad KOro3 UIUIad YuKapuiura oujl )kaxoHaa
o0 OopwiTaH TAAKUKOTIAp HATWXKAcHIa OWp KaTop, KyMmilaJaH, KyWHaarud
HaTHXKaJap OJIMHTaH: MOCJIaHYBYaH TEXHOJIOTUK >KapaéHIapHU aBTOMATIAIITHPHUII
tisumiiapn  unwiad uukwirad (Voith Paper, Metso, Andritz; ['epmanus,
OunstHIUSA, ABCTpPHS); KEHI TEXHOJOTHK HMKOHHSATIApra sra OYJraH KOFo3
Kyium MammHagapu sparwiarad  (Thai  Kraft Paper Industry; Tepmanus);
UKKAJIAMYU XOMAII€ acocH/ia KOFO3 OJIMII TeXHOoJoruscH uiniabd yukuwirad (Voith
C-bar; 'epmanus); KOFO3HH MyHTa3aM yCyJijia MIUIA0 YUKAPHII TEXHOJIOTHUsIapH
taBcus dTiirad (Stora Enso, International paper, Smurfit Newsprint, Arctic paper,
Thomas de la Rue, Chenmig; ®unnsaugaus, AKII, [Iserus, @panrms, Xurtoii).

Marbaa caHoatu y4yH KOFO3 HMILIA0 4YMKapuIl Oyiu4Ya Karop, >KyMjajgaH
KyWHJard ycTyBOp HYHanIuIuiapja TaJAKUKOTIAp HIUIApU OJubO OOpuIMOKIA:
Maxauiuidi TaOMHMi Ba CHHTETHK ToJIajap KYIIMO KOFO3 OJIMII TEXHOJIOTMSICUHU
ApaTUIll; MaXaJUTUd XoMaménaH Makcaanu (ouganaHuil XucoOura KOFO3HUHT
cudar KypcaTKUUJIAPUHU OIIUPHUI; OOCMA-TEXHUK XYCYCHUSITIAPHU OJIUHJaH
Oarmopar Kuiaaurad TH3UMHH TaBCHUS KAJTUIII.

MyaMMOHHUHT YpraHranjauk jpapaxkacu. Marbaa MaxCyJOTHHH YOI
ATUIJIAa WIUIATUJIAJWTaH acoCHi MaTepuan — KOFo3 xucobOnanamu. Tomanu
MaTepuaiapIaH EJUTI0JI03a OJIUII Ba yiIapJaH TYpJid KOFO3 acCCOPTUMEHTIapUHU
Talépiaiml TEXHOJOTHSICHHU TAKOMWUIAIITHPUIL, XOMAII€ Ba KOFO3 TapKHOH,
bU3UK-MEXaHUK XyCYCUATIAPUHU TaAKUK KWIHII OYiirda WiIMUN W3IaHuIiap oup
karop onumiap: bap6am B.A., Bypacko A., Kysueno b.W., Cmupno B.B.,
AmumoBa X.A., PaxmonOepmueB 1., IlpumkynoB M.T., VcmanoB X.V.,
MupkamunoB T.M., Habuer [[.C., Habuea M1.A., Li Van Chi, Kim Chum Kan,
Siegl Sven, Goyal S.K., Huang Guolin, Popescu |. Ba GoIkaJapHHHT WIILIAPHIA
KYpHUO YMKHIITaH.

Koro3 Ba marbaa TEXHOJOTHSJIAPUHUHT Ha3apuil METOOJIOTHK acociapu
pUBOXJIAHUIIUTA O (PyHIaMeHTan WIMUH U3JaHuIIiap mpodeccopiap
Buczynski L., Varnel Daniel Felix, Shtreyt F., Deykun .M., Smirh M.K,,
Jamstrom L. tomonunan onmu6 6opwiran 6ynca, Hepsrun b.B., Kimumosa E. 1.,
JleontheB B., Kozaposunkuii JI., Kopre K., ®nsare .M., Ilaxkemsasn b.H.,
bynano A.K., Em6aea ¥Y.)K., bynanos U.A., Ruder R., Rech H., Banencku B.
Kabu omumiap «OYE€K — OOCHIYyBUM MaTepua€» TU3UMUHUHT ¥3apo TabCHP
KYpCaTHIIH Ha3apusich OVinYa WIMHN U3TaHUILIIAP 010 OopraH.
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AKcapusT TaJKUKOT Ba WIIIaHMAJIap MyaMMOJApHUHT (hakaT Oup KUCMHUHH
KaMmpab ojiran 0ynu0, Maxamiuidi UKKUJIAMYH TOJIaJu MaTepralapHU KYIIMO KOF03
OJIUIIITa  MYHAITHUpWITAH  Ha3apui  Ba  TaXpuOaBUM  TaIKUKOTIApPHHU
PUBOXIIAHTUPUIITA, OOLLIAHFUY XOMAIIEHUHT TApKUOM, KOMITO3MIIMSICH, HIILIA0
YUKapUII IMapaMeTpiiapu Ba odceT, dNeKTporpaduk, MypKaluId TeXHOIOorusiapaa
O6ocMma cudaru VYpracumaru ¥y3apo OOFIMKIMK KOHYHUSTIAPUHHM aHUKJIAITra
acoclJlaHraH WIMHN W3TaHUIILIap Aespiid oaud OopuiMaras.

JuccepTanus MAaB3YCMHHMHI JHCCepTAalusA OakapujaaéTraH oJuid
TabJAUM MYACCACACHHUHT WIMMH-TAAKUKOT HIUIAPU OWJIAH OOFITHKJIMIHU.
Jucceprauust TagAKMKOTH  TOMIKEHT TYKUMA4WIMK Ba  CHIWJI  CAHOAT
WHCTUTYTHHUHT WIMHA-TAIKUKOT WIUIApU OWIaH OOFIMKJINTA KyWHIarua
Joimxanapuna akc Ttupuirad: A-6-012 «Tabumit Ba KUMEBUN TONAIM YUKHH-
IUIIap acocuaa camapainu OocMa-TeXHHK Xoccalapra 3ra KOFO3JapHU TaJKHK
Kl Ba unpiad yukumy (2006-2008 iii.); A-13-308 «bocma Maxcynotiapu
YUyH CTaHAAPTIAMITHPUIN Ba CEPTUPUKATIAMTUPUII TU3UMHUHHU TaKOMUJUIAIITH-
pumy» (20062008 iiit.); UT/I-3-08 «V36eKkucToH pecyGmKacH HeLTol03a-KOFo3
Ba MarOaaywIMK CaHOATJIApU YUYyH MaxaJUIud [EeJUIIoJio3a TypJiapujaH KOFo3
OJIUIIHM uiad yukumny (20122014 iit. ).

TaagKMKOTHHHI MaKcaau MaxXaJUIMd HMKKWIAMYM TOJIAJIM pecypciapaH
doinananran XoJjja SHTM TapKuOJaru KOFO3 OJIMII TEXHOJIOTHsCH Ba OocMma
cudaTHHA TPOTHO3JAITHUHT «XOMAaIIE—KOFO3—HyCXa» THU3UMUHU TaKOMMUJIIAIII-
TUPUIILJIaH HOOparT.

benrunnanran Makcaara SpUIINANI Y9yH KyHUJard TAAKMKOT Basudgaaapu
KYWHWJITaH:

Oepwiran 0ocMa xoccajapura sra OYJIraH KOF03 OJHUII TEXHOJOTHSICUHU
UIUTa0 YMKUIITa UMKOH O€pyBYH KOHIICTIIIUSHU SPATHIIL;

KOFO3 KOMIIO3UIIMACHHUHT TapKuOW Ba TEXHOJOTHUK XYCYCHSTIApUHU
xucoOra ojiran xojaa 6ocma cudaruHu MaxkMyaBui Oaxosail ycayOuHHM UIILIa0
YUKHUIII;

uniad YuKapuil skapaéHuaa KOFO3HUHT OOcMa XoccajJapuHHU OOIIKapHII
ydyH  MareMaThuK MOJeNb  KypuUIl  Makcaaujga  UKKWIaM4d  TOJaJd
MaTepHaUIApHUHT MOJIEKYJISIP Ba MOJIEKYJISIPYCTH Ty3WJIMACUHU TaXJ U KUAJTHIII;

xomaié€ Ba KOFo3 KOMIO3UIIMACUHUHT OOCMa XOoccallapy YpTacuaard y3apo
OOFNMKJIVK KOHYHUSTIIAPUHA aHUKJIAIIT;

3aMOHaBHIl OocMma yYCYJJIapUHUHT TYpJd KOMIIO3UIMOH TapKUOIH KOFO3
Ty3WJIMACHHUHT CU(aT KypCaTKUWIapuTra TAbCUPHUHHN YpraHUIII,

MaT0aa caHOaTH YUyH MYJDKAJJIAaHTaH KOFO3 MIIa0 YMKAPUILA UKKUIaMYU
TOJIAJIM MaTEepUAUIAPHU KYJUTAIIHUHT UKTUCOAUN caMapaopJIUTMHA aHUKJIaII.

Taagkukor 00beKTHM cudaTHIa HUKKWIAMUYM TOJAId MaTepuasiap, yjap
KYIIMO OJIMHTaH KOF03, TYJIAUPYBUWIAp, €IMMIIOBYM MOJIajiap, KOFO3 CaHOATH
TEXHOJIOTUK >KapaéHUHUHT TapameTpiapu, odceT, dJeKTporpaduk Ba MypKaium
0ocma ycynuaa Oocwirad Kyn 0YEKJIn Hycxaiap OJUHIaH.

TaakuKOT npeaMeTH — UKKUJIAMYH TOJAIA MaTepraliap KYIIUITaH KOF03
omuil, OocMa CcUGATHHUHT XOMami€ Ba KOFO3 Xoccajapura OOFIMKIWTHHU
aHUKJIAI YCyJIJIapy Ba BOCUTAJIAPH.



Taagkukor ycyiapu. /luccepranmsga Ha3apud >KUXATAAH TaxXJIMJI Ba
CUHTE3 KWIUII yCyJlapH, Oepuirad 0ocMma xoccagapra 3ra KOFo3 OJIMIITa TU3UMIIH
EHJAITYBHUHT STHTY YCYJUIapy XaMm/J1a UKKWIAMYH TOJAJIM MaTepuail Ba KOFO3HUHT
cudar KypcaTKUWIAPUHU CUHALTHUHT CTaHJIApT yCIyOaapu KYJIaHUJITaH.

TaaKUKOTHUHT MJIMHUI SHTWJIMTY KyWugaruiapian uoopar:

WKKAJIAMYMA TOJJIM MaTepHal KYIIWJITaH KOFo3JapAa «XOMallé—KOFo3—
HycXa» TH3UMIM CHAAIIYBUHU KYyJUlalira acociaHrad Oocma cudaTtuHu
0axoJIAIIHUHT MaKMYyaBUHl yCITyOH Uiad YMKUITaH,

KH3WIMHUS YCUMJIUTH WIJW3M YUKHHIWJIApUW Ba OyFIOH COMOHUIAH
LEJUTION03a OJMUIIHUHT SHTH YCYJIU UILIa0 YUKUITaH,;

naxTa Ba KU3WIMHS LEJUTIOJI03aCH acOCHAA KOFO3 OJUIIHUHI ONTHMAJ
TapKUOW aHWKJIAHTaH,

KOFO3 MaccacuJa KpUCTAUIWJIMK JApa)KacMHW  OIIMpUIIra XHU3MaT
KWIQUraH WKKWJIaM4Md TOJIaJIM MAaTEepUAUIApHUHT ONTUMAaJ TapKuOu Xamja
UKKUJIAMYM TOJIAJIM MaTephayiap YIYUIMHUHT OPTUIIM COPOIMOH IIMMYBYaH-
JUTMHUHT OLIMIIM XucoOura OoOcMa XOCCaJapUHUHI EMOHJIANIMIIUIA OJUO
KEJIMIIINA AaHUKJIAHTaH;

UKKMHYM TapTHUOIM OpPTOTOHAI MapKa3ui-KOMIIO3MIIMOH peka acocuia
KOFO3 KOMIIO3UIMSICHHUHT TapKUOM, TOJIAJM MaTepUATHUHT TY3UJIMAacd Ba YHH
OJIMII YCYJIMHU XUcoOra ojiraH Xoiaa 6ocma cudatruHu OOIIKapHUIll YCIyOHu UIILIa0
YUKWJITaH.

TaagKMKOTHUHT amMaJIuii HATUKACH KylH1aruiapJaH noopar:

TaKIU( STWIraH SHIW yCylra Kypa KU3WIMHS WIIW3M YUKUHAWIAPUIAH
LEJUII0JI03a OJIMII OYiirya MebEPUI-TEXHUK XYXOKATIIAP UIILIA0 YNKUIITaH;

ApaTWITaH SHICM TapKUOIM KOMIO3MIMATa Kypa IMaxTa Ba KH3WIMHUS
HEJUTIONI03acu  KYIIMO KOFO3 MAaxCyJoTiapu OJiMIl Oyinda MebEpUi-TeXHUK
Xy>oKaTiaap unuiad YuKUIraH,

XoMalme€ Ba KOFO3 KOMIIO3WLMACHHUHI XOCCAJIapu YypTacuJaru ys3apo
perpeccuoH OOFIMKJIMK aHWKJIaHTaH, O0cMa XoccallapuHU OOIIKapuIl Hyiapu
TaBCUS STUJITaH;

OYEKHMHT OOCHITYBYHM MaTepuara Ky4uily >kKapaéHUHA TAAKUK KHJIUIITHAHT
UIUIad YUKWITaH MOJCNIU CE3WIapiid MOJAWM Ba DSHEPIrHsl XapakaTJIapuHH,
XyCycCaH, UIUIa0 YMKApUIl YCKyHalapuaaH Qoinananuin Ouinan OOFIuK OYyiraH
TaxXpuOanapHU UCTUCHO KWJIMINra Ba HapakaT HyCXaHUHI CU(ATUHU AHMKJIOBYU
KypcaTKA4WwiIapHU, OajKd MIUIA0 YUKAPUIIHUHT HKOJOTHMK XaB(QCUBIUTHMHU XaM
IIPOTHO3JIAIlra UMKOH OepraH;

XOMalé Ba HUKKWIAMYM TOJAIW Marepuan KymuO TalépraHraH KOFo3
XaK{Jla MabJIyMOTJIapra sra OyJiraH Takiu@ KWIMHTaH axOOpoT TU3UMHU Oepuiran
O0ocMa xoccanapra sra OyiaraH Koro3 MIUIad YMKapHIl y4yH OOCHII TEXHOJOTHK
XKapa8HUHUHT XYCYCHUATIApPUHU XucoOra oOJraH Xojjaa LeJul0JIo3a-KoFo3
KOpXOHajapura KOFo3 KOMIO3HUITUSICHHUHT ONTUMAaJl TAPKUOWHY TaHJIAIITa UMKOH
OepraH.

TagKuKoT HATHXKAJTAPUHMHI HWINOHWIMJIMIHA. TagKUKOT HaTUXKajdapu-
HUHT WIIOHWIWJIUTH Ha3apuid Ba TaxpuOaBUil TaIKUKOTIAp MOCIUTHTA,
anpoOaruss  Ba  KyJUlalll — HATWOKAIAPUHUHT  WOKOOWMIIMTUTA,  NIYHUHTCK,
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HaTWXKaJIAapHU COJTUIITUPUII, OaxXoal ME30HIapUra Kypa yJIapHUHT aJeKBaTIUTH-
ra, yTKazuiraH TaAKUKOTJIAPHUHI MXKOOMI HaTWXalapyu Ba YJIAPHUHT KYpuO
yuKuaaéTran ¢aH coxXacuJard MabiyMoTiIap OujaH KUECHM TaxXJWiura kypa
M30XJIaHA]IH.

TagKUKOT HATHKAJIAPUHUHI WIMHHA Ba aMajJMi axaMUSATH. TagKuKOT
HATWKATAPUHUHT WIMHH aXaMUSITH TYpJId UKKAJIAMYW TOJAIM MaTepualapHU
MOJIEKYJISIP Ba MOJICKYJIAPYCTH TY3WJIMACHHUHI KOFO3HUHI XOccajapu Ba O0ocMma
cudartura TAbCUPUHHU OCNTHIIAII, OJIMHTAaH KOFO3HUHT (DM3MK-MEXaHUK Kypcat-
KUWIapyu Ba YHMHT OOocMa xoccaiapu ypTacuaa KOppessUsSHU aMmalira OIIUPHII,
KOFO3HU Tauépaii jkapaéHula YHUHT 00CMa XOCCaJIapuHU OOIIKAPHUIITHUHT aco-
CMHU aHUKJIa0 OepyBunM OYEK KaOyNnl KWIMIIMHU Oaxojall yCIyOWHU SIPATHIIL
OWJIaH M30XJIaHA/IH.

TagKUKOT HaTWXXKAJTAPUHUHT aMalldii aXxaMUSITH MaxauIMid HMKKUJIAM4H
XOMaIlIEaH TOJNIAJIM ~ MaTepuauiap OJMII  YCYJIMHHM, HIUIOB  OepuiraH
MaTepuaiiapJaH camapaiyd (QoigajaHuIl XHCOOMTa TaxTa Ba KU3WIMHUSA
[EJUTI0JIO3acH, MaxTa Ba OYFJIOM IEIUTI0N03ack KYIIUMO KOFO03 HIIad YMKapHUIIl
TEXHOJIOTUSCUHHU Ba 00cMa cu(aTHHU MPOTHO3IAIIHUHT «XOMAaIIE—KOFO3—HYyCXa»
TU3UMUHU SPATUII WYITAPUHU TakIud THUIIIAH HOOparT.

TaagKNKOT HATHKAJIADUHUHT KOPUN KMJIMHUIIM. Maxaumi MKKUJIaM4n
TOJIANIM pecypciapiaH ¢oiananraH Xojja SHCH TapKuOJard KOFO3  OJIMII
TEXHOJIOTHACH Ba OocMa cu(paTWHU MOpOrHo3nam Oyinya wunuiad 4YMKWIraH
HaTWXKalap acocuja:

KU3WIMHST YCUMIIMTU WJU3M YUKUHIWIApUIAH IEJUII0JI03a OJUII YCYIIH,
naxTa Ba KH3WIMHS LEJUTIOJI03AJapUHNA KYIHMO KOFO3 OJIMII TapKUOW Oyiinua
V36ekncton WHTemIEKTyan MyJIK areHTIMTHHUHT MKKHTa UXTHPOra IaTeHTIApU
onuaral («Llemtrono3a omumr ycymm» , Nel AP 04879-2014 i.; «Koro3 onum yuyH
TapkuO», NelAP 04981— 2014 ii.). Unmuit HaTwkanap Maxauiui xomami€é acocua
UMITOPT YPHUHHU OOCYBYHM SIHTU KOFO3 TYPUHU SPATUIII UMKOHUHH Oepras;

MaxaJUTMi UKKWJIAMYH TOJIAJIM MaTepuasuiapiaH (ponganaHrad Xomaa SsHTH
TapKUOJaru KOro3 OJIMII TEXHOJOTUsACH Ba O0cMa cu(paTUHU MPOTHO3IAI TU3UMU
EJUTI0JI03a-KOF03 UIUIa0 YMKapHIll KopxoHanapuaa, xymianad, «GIGRO FARM
TEXNO» MUK, «JUHAL QALIN-QOG’0OZ» XC MUX kopxoHanapuua
TACIAMKIAHIAH TEXHONOTMK PErNIAMEHT acocuia opuil Kumuran (Y30eKucToH
MaTOyoT Ba axOopoT areHTaMruHuHT 2015 #mn 18 nexabpmarm Ne06-2754-con
MabJyMOTHOMAcH). Jluccepramusi HaTHKaTapUHUHT aMaTUETra KOPUN KUJTUHUIIN
pecny0Onamkana KOoro3 WINiad yukapui XakMuHH 6-8% ra ommpaam Ba O6ocMma
cuaTUHU SXIIUIANITa UMKOH Oepajin.

TaagKuKOT HATHKAJAPUHUHI anpodauusicu. TagKUKOT HaTwkanapu 24
Ta WIMHH-aMaaui aHwKyMaHJapja, 1y Kymiajad 9 Ta xankapo: «3amMOHaBUM
Poccusina marGaaunnuk myammonapu OVitmda» (Poccusi deneparusicn, Owmck,
2001i1.), «Proceeding of joint scientific seminar of winners» (Xuro#, I[llanxai,
2005i1.), TykuMauWiavK, CHrWJI Ba Marb0aa TapMOKJIapud HWKTUCOAMETH Ba
MPOTPECCUB TEXHOJOTHsIapu Myammosiapu Oyiinua (Poccusi deneparusicy,
Cankr-IletepOypr, 2009, 2010, 2012i1i1.), «Achievement of high school — 2013»
(boarapus, Codwus, 2013i.) wiMuii-amanuii amkymaHaapaa xamaa Mocksa
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Hasnar Matbaa YHuBepcutetu «MaTepuaillyHOCIUK» KadeApacHHUHT KEHraii-
TUpHITaH uiaMuii cemunapiapuaa (Poccus @enepanusicu, Mocksa, 2012, 2014iiii.
MyXOKama KUJIMHTaH.

TaagKuKOT HATHKAJAPUHMHI IBJOH KMJIMHHIIM. JluccepTanus MaB3ycu
Oyitnua 71 Ta UMM Ui, )XKyMIIaJlad, WIMHAK XypHautapjaa 21 ta mMakoJianap 4ol
STHJITaH, IyHAaH | Ta MoHorpadus Ba Y30eKHCTOH PecryGnukacuHMHT 2 Ta
UXTUPO TATEHTH OJIMHTaH.

JluccepTaMSIHUHT TY3WJIMIIM Ba Xa)KMH. JluccepTanus KUPHII, ONTHUTA
000, Xxymnoca, doimananuiaran amaduér pyixatn Ba WIOBaIapJaH HOOpaT.
HuccepranussauaT yMymui Xakmu 200 OSTHU TamIKuiI STraH.
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JIACCEPTAIIUSIHUHI ACOCU MASMYHH

Kupum kucmuga auccepranus MaB3yCUHMHT JTOJI3apOJUTH Ba 3apypHsITH
acocllaHTaH, MakcaJid Ba Basudanapu, IIyHUTJIEK, TAAKUKOT OObEKTH Ba MPEIMETH
NIAK/UIAHTUPWITAH, TaIKUKOTHMHT  Y30ekucToH Pecry6imkacu  dad  Ba
TEXHOJIOTUSJIADHU ~ PUBOXJIAHTHUPUIIHUHT MYXUM HYHamunuiapura MOCIHTU
KEJITUPWITaH, TaJAKUKOTHUHT WIMHUM SIHTWIMTH Ba aMalluid HaTwxkanap OacH
OTWITAH, OJWHTAaH HATIKAJAPHUHT HWIIOHWIWIMTH aCOCJIAHTaH, TaJAKUKOT
HATWKATAPUHUHT WJIMHAKA Ba aMaldid axamMusaTd CEpUTWITAH, TaJAKUKOT
HATWKAApUHU aMaiauéTra KyJJIaHTaH Myaccacajap, YbJIOH KWJIMHTaH WIUIap Ba
JTUCCepTaIys TY3WINIIN OYirda MabIyMOT OCpUJITaH.

HuccepramustHuaTr «AKKWIAMYM ToJadd MaTepuad TY3UWJIMACUHUHIT
KOFO3HUHI X0ccajiapu Ba 6ocMa cudarura TabCUpu» 1e0 HOMIIaHTaH OMPUHYHN
000uaa amabuér MaHOadapUHUHT TaXJWIM, XyCycaH TOJalIM MaTepuaiapjaH
[EJUII0JIO3a  OJUIN  Ba  ylapJaH Typiaud KOFO3  XWUIApUHU  Taléprarn
TEXHOJIOTUsIIapU Ba  OOCMa-TEXHUK XYCYCHUATIAPUHM  sSXIIWiIami, OocMa
MaxCyJOTHUHT CU(pATUHU OJJIUHAAH NPOTHO3JAll WIMHUNW-TAIKUKOT HIIapy
YpraHuiras.

Koro3 wunwa6 uwkapum ydyH €EFo4Y acocuil xomam€ XucoOJaHaIu.
Kymuunuk naBnatiap/ia HOEFOU YCUMIMK EKM HMKKWJIAM4YW MaTepuauiapjaH
dbornananunaau. Macanan, AKlllna xoro3 canoatuga 25% wmakynatypajaaH,
Ucnanus, ®pannus, bytok bputanusga Oyraoil nosicuaan (CoMoHuAaH), XUTOW1a
[EJUTION03a MAaxCYJOTUHUHT y4JaH OWp KUCMHU Typyd Ba OYyFION MOXOJUAaH
Ta€paHaay.

VpMoH 3axupanapura sra GyiaMaraH Y30CKHCTOHHHHI Mar6aa 0030pH
WKKUJIAMYH TOJAJIM MaTepuaj — TaxTa JUHTUAAH TaucpiaHraH KOFo3 OwiaH
TabMUHJIAHTAH Ba YHUHT alipuM OocMa Xoccajapu CTaHIapT Tanabiapura >kaBo0
OepMmacnuru Mar0aa KoOpXoHaapuaa OocHIl >kapaéHuUga Xap Xuil cajaowuii
HYKCOHJIapra OJU0 KEeJWIIY aHWKJIaHTaH.

Xo3upru KyHaa pakobdardapaomnn 6ocMa MaxCyloTIapUHU UIUIA0 YUKAPHUIIT
y4yH MaTOaauyuInK KOpXOHAJIApUHU XaM OYVEKiap OmiaH, Xxam OYE€BuM mMomjaiap
OwiaH ¥3apo TabcHpIallia OJaJuraH, S5HU OJIIMHIAH Oepuiirad 6ocMa xoccara sra
KOF03 OMJIaH TabMUHJIAII KePAKIUTH aHUKIIAHTH.

ABBanru Oaxapwiran: Oepwiaran OocMa Xxoccanapra sra OYiaraH KOfo3
omumga UTM kymmO Talépnanran Koro3znapaa O0ocMa cudaTHHU MPOTHO3JAII
TU3UMHUHU UILTA0 YUKUTIITHUHT METOO0JOTHK Macalajlapy eTapinda KypuiaMara.

VTkaswiran Taxqwmap MIyHH KypcaTaguky, OepuiraH GocMa xoccaiapra
Ara KOFO3 OJIMII MyaMMOCHHHW XaJ KWJIWII TU3MMIM EHAAIyBAaH (poimamaHuII
Makcaara MyBo(huK 0ynu0, y WiIMUN TaaKUKOT Badu(alapUHUHT IAKIIAaHUIINIaH
KemnO 4YWKKaH XoJyija, yMyMHH cudaT KuxaTHAaH, OUp TOMOHAAH TOJIAIU
MaTepUAUIAPHUHT KOFO3 XOCWJI KWIHIN XYCYCHUSTIAPUHHU, WKKUHYM TOMOHIAH
O0ocma cudaTuHN aHUKJIOBYM OMUJLIAp OWJIaH OOFJIMKJIMK/Ia MaXaJlJIMi XxoMaIé1an
Tal€piiaHraH KOro3/1ap aCCOPTUMEHTUHH KEHTaUTUPUIITa UMKOH Oepaii.

PecniyOnukana mamxys OYyiraH MKKWIaMud XoMaménaH Oepwiran 6ocma
Xoccara sra KOFo3 OJIuII Ba 0ocma cu(aTUHU MPOTHO3JIAIT MyaMMOCH TIEJUTI0JI03a-
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KOFO3 Ba MaTOaayWIMK CaHOATH TEXHOJOTHSIapura naxyimop OymmO, roxopuaa
KSJITUPWITAH MYaMMOHHUHT TYJIMK €UYMMHUHU TOIMII 3apypUsITH YIIOY WIMHN
TaJIKUKOTHUHT J0J13ap0 Bazudanapaad oupu 0ynubd xucoOmaHa u.

HuccepranussHuHT «K0¥03 MILIad YMKApPUII TEXHOJOTHSACHHH SIPATHIID)
ne0 HoMJIaHTaH UKKMHYHM 000u1a 60ocMa cudaTUHU IPOTHO3JIAI TU3UMHUHH UIILTa0
YUKHIIT YIYH «XOMAaIIE—KOF03—HYyCcXa» KOHLEMIUSICUHUHT PUBOXKJIAHUIIN OYJraH
KYTI Jlapakajid TU3UM acoCHa Maxa/UIMi XOM alénaH TeXHOJIOTHK IIakia Oyinda
KOFO3JIap OJIMHTaH Ba TAAKUKOT HATIKAJapHW KEITHPWITAH. YIIOY TH3UM ¥3apo
OOFNMK dSJEMEHTIAPHUHT (IIEJUTF0JI03a OJIMI TEXHOJIOTHSUIApU Ba  yCYJUIApH,
KOMITO3HIIMSUIAP Ba KOFO3 MIIIA0 YHKAPHII ITapaMeTpiiapu) Mypakkad MaKMyHuIaH
ubopar Oynub, ©030p-UKTHCOAMI OMWJUIApHM XucoOra oiraH xoiga odcer
(KOHTaKTIM) Ba KOHTAaKTCHU3 OOCMa YCYJUIAPUHUHT CcH(AT KypCcaTKUYIapUHU
aHukmaau (1-pacm).

LlennknoaaHuHr xoccanapi
(a-Lennonosa ynyLwM, OKNWK gapakack, Nng )

Llennonosa onuL ycynu
Ba TEXHOMNOTMACH

ApP30HIUrn Ba

XOMALLE TEXaMIMANTIA

Kofos

KOMMO3ULUMACH )
Bo3op-HUKTUCOANIA

omunnap
TacBUpHU Ky4upuLL

. N
BOCKLU
HKAPAEHN
(odbceT Ba KOHTaKTCK3

apaéHu
Bocma ycynnapw)

Koro3 uwnad 4YvkapuLl napa-
MeTpnapu (Manganall xapa-
EHU, IPUTMA KOHUEHTpa-
LMACK, TEXHOMOTUK PEXNM)

Kofo3HWHr GocMa xoccanapm o
(FOBAKNWIKM, CUPT LUMMYBYEHMUII, 59_<_ZM61 OYEFH EKK
CUNMKKAUIK) 6y&sun Mognanap

1-pacm. «XoMamé—KoF03—HyCcXa» TU3UMHU JIEMEHTJIAPHUHUHT Y3apP0 aJT0KACH IIAKJIN

Numma6 yukwiran 6ocMa cudaTuHu MaKMyaBuid Oaxomani yciy0 Oyiinda (2-
pacM) — WTMHuMHr Ty3wiMacu, HIUIa0 YMKApUIl Kapa€HUAa KOFO3HHUHT
XoccajdapuHu OOLIKapHIL YUyH 3apyp OynaauraH MaTeMaTHK MOJEIHH OJHII Y4yH
TONAIM SIPUM MAaXCYJOTJIApHA OJUII Ba KalTa HIUIAIL PEXUMIAPU TaJIKUK
KWINHTaH.

NUTMHuUHT Ty3WIMacHMHU TAAKUK KWIMII LIYHU KYPCAaTAWKH, KHU3WJIMUS
uemmtono3acu (KI[) Ba xanon unemmono3zacu (KL)HMHT OKJIMK Japakacu KOFO03
Maccacura Kynmwirasga Oonuianfud maxta 1emwnonosacu  (IMI)auar onTuk
XoccajapyuHu EMOHIAIITUPMANIN. O-IETI0J03aHUHT KaM MUKAOpJa OYIuIlu
eHTu1 (UOPUIUIAaHMINTA Ba MyCTaXKaM KOFO3 OJIUINTa XU3Mat Kwiaau (3, a-pacm).

Tanna® onmuaran UTMHHMHT MycTaxKaMJIMTU KUMEBUW TabCUP HATHXKAcHIa
TOJIAHUHT ~ MUKPOTY3WIMACHHUHT  JeCTpyKuus  (Oy3wiMIinM)  JAapaskacUHU
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T
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T
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2-pacm. Bocma cudpaTnan MaxkMyaBuii 6axoJan ycayon mAaKJIu
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4500 y=792.39Ln(x}-1169.9

a-uem‘&on_osa VITYIIIH o 1000 - EIT KH R =0.9369
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2000 y=707.65Ln(x)-488.59
E 200 Kanor  p2=q g711
5 =901.32Ln(x)-2014.5
2 | y
o 2000 FZ=0.9867
E 1500 4
1000
apanammanap a =00
VITy I 11
1]

0 100 200 300 400

a KOBYLWOKNKK , cMa*c 6

ITI] — maxTa nemnono3acu, K1 — Ku3miaMust 11eJ1110J103acH,
BIl — 6yrnoit nemmono3acu, K1 — kaHom nemirono3acu
3-pacm. UTM xoccanapu KypcaTKHWIaApH Ba 3PUTMA KOBYIIOKJIUTHHUHT YHHHT MY-
CTAXKAMJIMK X0CCAJaApUra TabCHPH

TaakuKOoTIap HATHXKACKUIA OJIMHTAaH KOPPEJIALMOH OOFIUKIIMK JIabopaTopHsiia
IeJUTF0JI03a CH(ATHHU TE3KOp HA30paT KWIKII y4yH TaBcHs KWIMHIH (3, O-pacm).
K1 Ba BI[ yuyn «kputuk» xoBymokiauk kuiimatu 100 clla.c, KII yuyn kamunga
200 clla.c, KOBYHMIOKJIUKHUHT OyHJAH MACTPOK KUHMaTIapuja IEUIIOJIO3aHUHT
CE3WIApIN JIECTPYKIUSACH MYCTaXKAMIIMK XOCCajlapura TabCUP KypCaTUILIU
aHUKJIaHIU.

ITKKITTAMYH TOJTATH MATePHATTHH TaHépart
(To3aNmar, KHPKHILL, FOBHIM, CYBCHITAHTH]HIII)

‘ EafHaTHIN Ba oRapTHPHII IIaxTa MHHTH

I ¥
ITmaTerad HKKHTaMYH . N LETIOI03aCH
SPHTMAHH YTITTH2ALHA KIUTHIL aLaaman

I
Kowriosima Ty 3Hin
I
Emnmam Ba TVITIHPHII

WaccaH aky My TALIIATALLL
|

CYHUTTHPHII
|
Tosamarm
|
MaccaHH T¥Pra STHEAPHII
I
Kyt
I
TIpeccmam
I
Kypurmn
I
Upam

4-pacm. UTM kymm6é Koro3 Tailépiam TeXHOJIOTHK MIAKIH
Nmna6é yukuiaran 6ocma cudaTuHU MakMmyaBuid Oaxonam yciayO Oyiinua

NTM xyumnaran KOro3Jjiap TEXHOJOTUK Iaki (4-pacMm) OYitnua onuHau, Oy epla
nactiad Oounutanrny UTM  OeroHa MexaHUK apajamiManap, MOW MyMIIU
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KyIIUIMaJlapAaH TO3aJaHAM, KEMWH KaWHATUIL, OKApTUPHUII, Malaaianl
Kapa€Hapy amaira OIUPUIIIN.

Kusunmust wiamsu  unkuaawiapu (KMY) wnmioB  OepuiranaaH CyHT,
Bojopoa mepokcuna dputMmacuma oxaprupmiad  (IAP  04879). Ilepoxcummm
OKapTHPUII YHUHT IOKOpU CU(DATHHU TAbMHUHIIAINA Ba SKOJOTUATA HXKOOUN TabCup
KWIJIH.

TaxxpuOapuii HamyHanap (suaruityn (abpukacuaa MaxTa JMHTHIAH OJHMHIAH
100% Illmm; 20% TWUY kymmwmnran; KI[ Ba BIL[ HHHr Typinya MHKAOpPH
HucOatuma) «Maccposie-22,5» KypuiaMmacuaa MaWJalaHId Ba Bapak KyWHII
anmnapatuga « TormkeHTkoro3n» MUXKHHUHT TeXHONOTUK JadopaTopuscuia aMalra
OLLIPHUIIJIN.

AManra omMpuiITrad TaXpuOaBuil TAAKUKOTIAPHUHT HATHKAJIAPU KOFO3 YUYH
TapkuOHM Tannamra WMKOH Oepmau, y IIII, 10:2 nHmcOatma xymumua KILI,
eJMMIIOBYM MOjyia cudatuga KapOOKCUMETHIILEIUTI0N03a, TYIIUpyBUn cudaTtuia
kaonuH €ku 0ypra sra (IAP 04981).

NTMpa ruipoKcui TypyXJIapHUHT MaBXyJIJIUTH acOCaH YHUHT CyBra HucOa-
TaH COPOIMOH XYCYCHUSTIApUHU aHUKJIAWAWraH oMuil Oyica, KpUCTaJUTHIIUK
napaxkacu 3ca UTMuauHT Gu3uK Ty3uiaMacuHu udoaanad, copous — aecopOuus
YKapa€HJIApUHUHT KUHETUKACUTA TAbCUPUHU XapaKTepIanau.

HK-cnextpockonuk Taxjuia Oyinya Tannanran UTMnapHUHT MOJNEKYIspY-
CTU TY3WJIMAcH IEJUTIOJI03alId HaMyHaJlapra Xoc OYJraH IOTHIN ylKkagapura sra-
JIUTU aHUKJIAH]IH.

Pentrentysunmanu TaxJiMia IIyHU KypcaTauku, Oomnuianrud [ yuyn
kpuctauunuk napaxacu (KJII) 75% ra tenr, BI] yuyn aca 51% ra Ttenr. Illlra
20% BII xymmnranna KJ{ nacasau Ba 67% ra tenr 6ymnanu, 30% kymunranaa sca
60%. ®dubpwmiap wuugarud 3ud TaptubOnanrad Ty3mwiMa Kllra Ba Illra yxmram
oynran, TUY kymmnran nemirono3ara KpucTajuTHIIuK Oepaju.

[Mynnpaii kuau6, Illra KL, KI[ Ba THUY xymmm, bllman Tamkapu,
COpOITMOH XOCCAIApHU KaMAUTHP/IN, YyYHKH [EJUTIOJI03aHUHT KPUCTALTUINK KUCMH
FOBAKJIap Xa)XKMUHU Ba I03aHUHT PEAKIIMOH UMKOHUATHHU KaManuTupaiu.

Cumo0nm Ba KBapIyM TapO3WiId IOKOpH Bakymiu Mak-ban Kypuimacuaa
amMajira OIIMPWITaH COPOIMOH XYCYCHATIAp TaxwiM OVKKaH XoJjaTaaru
IEJUTIOJIO3aHMHT 032 Ty3WJIMAacHHU 0axoJialira UMKOH Oepau. XaBOHUHT HUCOUMN
Hamura 65% Oynranga 30% KL, KL, BL[ xymwiran wmamyHanap y4ayH, 20%
MUKJIOp/AA KYIIWITaH HaMyHajapra HucOaTtaH, cyB OyFjapu COpPOIMSCH OIUTraHU
aHUKJIAHIH.

Hemak, koro3 maccacura 20% NTM kymuim sHr MabKyJl, KEMMHYAIUK 3Ca
SHA KYIIMII COPOIMOH IMIMMYBYAHJIWTHUHU OIIMPUII XucoOura 0ocMa Xxoccalapu-
HUHT €MOHJalryBura onau6d kemanud. FOTunaguran HaMiIuK MUKAOPH (XaBOHUHT
HuCOMit Hamiuru 65% OYynranna) Ba peHTT€HOCKONHUS yciyOu OuilaH aHWKJIaHTaH
amop(d dpaxiys MUKIOpU YpTacuIard TYFPUAAH-TYFPU MyTaHOCUOJIMK aHUKJIAH-
T

HamyHnamapHUHT Kanwuigp-FOBAKIMK TY3WJIMAaCHHM XHUCOOJIAIl IITyHH
Kypcatnuku, X, Xy, Xg KOro3 HamyHanapu yuyH 20% wmukgopaga UTM
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Kymmnranga, K/IHUHr opTumm XxucoOura, MOHOKATJIiaM CHFUMUHUHI Ba CO-
JUIITAPMA FO3aHUHT KaMalMIIKUra 010 KeJau.

THUY kymwirasga KpUCTAUIMIIMKHAHT CE3UIAPCU3 KaMannIly 103a1a MoJie-
KyJaHUHT TYJAraH MOHOKaTJIamMHuaa ajacop0ar MUKJIOPMHUHT KaMaWHIIUra ojuio
kesu (5, a-pacm).

Copbuuns

— Y3Unuw y3yHnuru

T Kob6 (30) Gyiiuua

WNMWLL XYCYCHATH
Oxnuk gapaxach
[ — . ——  foeaknuk
" Fagup-Byaupnuk
. ByKUnULIra MycTaxKkamamk
0

KanunnspHuHr
YpT.paguycu

MoHokaTnam
CUFUMN

x
=
HUCO. Bupnuknap

=)
o]
&

FoBaKnapHuKr ComvwTtnpma oza ) ¢o:3nw H?‘:"Icﬁa:‘ra
YMYMURA XaXKmu 5
a
X —1II gan, Xp— B xymm6, Xy — TUY kymuo,
Xy — KL xym6, Xx — KL kymu6
S-pacm. UTM Kymm/ran KOFO3HMHI COPOLIMOH Ba 1032 XyCYCHUSITJIAPU YpTacuaaru
OorsimKIuMK Ba BII kyummiaran Xy KOFO3HHUHI X0CCAJTaApH

Bl kymmiaran KOFO3JAapPHUHI XOCCAJIAPUHM TAJKUK KWIMII [IyHU
kypcatauky, BI{HMHT copOLMOH Ba MyCTaxKaMJIMK XOccajapd KOMIIO3ULIMOH
tapkub Owmnan, apHu 20-30% Mmuknopaa BL[ kymub co3manumm MyMkuH (5, 0-
pacm).

Maitganam xapaéauHudar UTM xoccanapura TabCUPUHU TAAKUK KUJIWII
IIyHU KYPCaTAMKW, MaWJajaHuIl Japa)kacu 35% 1P (2 BapumanT) O¥ynran
mapoutaa ojauHrad 20-30% muxnopaa BII kymumiaranga TojJagapHUHT TUTHIUILINA
Ba (PUOPWLTAHUIIN TAbMUHJIAHUO, KOFO3HUHT MEXaHUK MycTaxkamiuruau (3500-
4000 m) Gapkapopaamtupau (6, a-pacm).

= 8000
= 7000
= 180
= 8000 2 BapuaHT a0
5000 '
& 3 BapuaHT 201
> 4000 S 100 1 86 75
= 80 1 67.7
s . 4 BapuaHT _ | 59
S woo{ T T—— e
40 4
2 o0 N BapuaHT , |
0 : : : : : ., 0
0 10 20 30 40 50 80 " 1BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
GyFooi Lennonosacuin Kywuw %u ofoBaknuk = KoB6 (30) Byimqa wWumMUW xycycHaTn
a) . 6)

a) Typau HUcOATIN X KOFO3UHUHT Y3WINII Y3YHJIUTUTA
6) 20% BLI kymmnran X5 KOFO3MHUHT Ty3UJIMacura
6-pacm. Kyiium pe;xuMHHHHT TabCHPH

Xap xun BapuaHTIapAa ojimHrad maccacura bl kymmnran koro3 Xg xocca-
JApWHY TaxXJIWJI KWK HaTwkacuaa (6, 6 -pacm): 2 Ba 3 BapuaHT/Iap/a 3UWIMK Ba
FOBAKJIUK KypcaTKuujiapu Oup Oynummra, 3 BapuaHTaa 3ca Oocma cudarura
TabCUP ATAIUTAH MIUMHUII XYCYCHITH aH4a rmact Oyauiy aHukiaanau (6,0 -pacwm).
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XKapa€H KeuMIMHUHT OKWJIOHA IIApOUTIAPUHHM Ba TOJUHOM KOd(pduIu-
CHTJIAPUHU aHUWKJAIl Y4yH UKKUHYM TapTUOIM  OPTOTrOHAJl  MapKas3uil-
KOMIIO3UIIMOH PeKaHMU KYJUlaraH XoJjja Kyl OMIJIIM peXajamTupuiaan doiaa-
nanunau, 0y epaa UTM kymunran KOro3 TaJIKUKOT 00BEKTH, OOCHUII yKapaéHU1a
KOFO3HMHT OVEK OMJIaH ajloKacura TabCUpP KYypcaTyBUM MyXUM OMUJIIapAaH Oupu
OYJraH IMMMUII XYCYCHSATH 3Ca ONTUMAJUIAIITUPUII ME30HHM XucoOyiaHaau. Aco-
cuii ommiuiap cudaryaa KOMIIO3UIIMOH TapKuO, MalIajJaHUIIl Tapa)kKacu Ba UIITKOP
KOHIEHTPALUSACHU OJIMHIU.

A

Y, =27.38-1.09X, - 0.35X, +0.02X; - 0.32X, X, —0.42X;X; +0.55X, X, + 24X +0.79X; +2.13X;

Mynnait kb, MaTeMaTHK MojenaaH Goiananud MIyHd alTHII MyMKHH-
KM, TaxTajau Koro3 Maccacura 26% wmmuknopaa bIl kymunranmga, bIlauar maiiga-
nanuu gapaxacu 44°1P Gyiranaa GyFIoil COMOHH TOJAMAPUHUHT OUPIAMYH [[e-
BOPUHM IOMILIATUII €KU YMKApUO Talulalira SpUIIAIAN, Oy TOJAJapHUHT SXIITN
GbubpUIIaHUIIINTa Ba F03ACUHUHT HIUMUII XYCYCUSITA MAaCAUTUPUIITaH KOFO3 OJIUIIT
uMKoHUHHU Oepau (6, 6-pacm).

TaakuKOT HaTHOXKAJIApUHU MAaTeMaTHK TaXJIWI KWL KOMIIO3UIIMOH TapKuO
Ba MalJaJlaHUIl JlapakKaCUHHU SHT axamMusTin 1e0 Tomau. OJIMHraH MaTeMaTHK
MOJIENb Kapa€H KEUUIIMHUHT ONTUMAJI MAPOUTIAPUHU aHUKJIa0 Oepau Ba KOFO3-
HU UIUIA0 YMKApHII Kapa€HUAAa YHUHT Oepuiran 0ocma XOCCAJIApUHU THU3UMIIA
OoLIKapuuia KyJJIaHUI UMKOHUHU Oep/iu.

HNucceprauussHuHr «KomMmo3unusi, TYIIUPYBUMJIAP Ba CHPTHAAH €JIMM-
Jam 0ocMa cu(aTura TabCHPUHU YpPraHumn» 1e0 HOMJIAHTaH ydyuH4Yu OoOunaa
0JIMO OOpWJITaH TAIKUKOTIAP HATHKAJIApHU TYPJIHU TYJIUPYBUMJIAp IIAPOMTHAA Ba
CUPTHUJIaH €JIMMJIAIIIaH KEWHWH KOMIIO3UIMOH TapkuOra OOFJIMK XOJjAa KOFo3
Xoccallapy mapaMeTpiapu TaIKUKOTH OEepHIIraH.

Monexynsapyctu Ty3wiMacuHUHT (KJI) y3rapumm roBakivk KuiimMaTiapuaa
HaMo€H Oynau. FoBaknukiap ypraya Ym4aMUHUHT XHCOOJAHTaH KuUHMaTiIapu
Oy¥in4a KOro3nap MHUKpOroBakid Tysuiamara sra (Iy,= 0,01-0,05 mxm na)muru
aAHUKJIAH]TH.

Xy, Ba Xy KOFO3JIApUHUHT Y3WIHII y3YHIUTH KuiimaTiapu 4384 nan 5430 m
raya JKaHJUIM  Oyilm4a YCUMIMK  TOJAJapUHUHI  MYCTaXKamMJIMTM — Ba
reTeporeHyIiuru Oyiinya OUIIBOCUTA XYJI0CA YMKAPHII MYMKHH, Oy KOMIO3ULUAIA
y3yH ToJlajap OujiaH Oup Kartopa sIXIIU KaiTa UIIAaHTaH KaJITa TOJAJIApHUHT XaM
MaBXyJJIUTd OwiaH TabMuHJIaHIUW. OuUOpWUIaHMINIA Ba JKyJa HWHTHUYKA
bulpuutapHUHT axpanbd YuKuiuaa Koro3 Maccacura Kl kuputuiaranaa 6ykkaH
ATWJTyBYAH ToOJIajap TAallKW FO3ACHMHUHI KaTTalalllyBU Ky3aTwiaau, Oy Xouar,
oomka WTMnapaan doiigananumra ©HucObataH, Ty3uiamManudr 10-11% ra
MycTaxKamiaHuIura oiaud keiau (7-pacwm).

X5 KOFO3H TIACT MEXaHWK MYCTaXKaMJIMTUHHUHT cababu KajiTa Tojanap smMac,
Oanky TojaNMM KaTakjaap OupiamMyu JI€BOpPUTA TabCUPHUHT €Tapjuda SMACIUTH
OwiaH OOFITHK.
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Koro3HUHT OKIUK Aapaxkacu ctannapt yerapacuaa (72 nan 91% rava), ynra
Kypa OYpiiaHrad KOFO3HUHT OKJIMIYA ONTUK OKAPTUPTUUCU3 KaMuaa 76% HU, ONTHUK
okapTupruy ounan 84% HU TaIKWIT KUJIaIH.

KeinHru TagkukoT/Iap KOFO3/1aH UKKU TOMOHJIama Oocmaia QoimanaHul
UMKOHUSITIIApUTa OarullIaHAN, OYHUHT YYYH OKJIUTH SHT IOKOpH KOFro3, sibHu K]
KYUIWITaH KOF03 TaHJAHAM Ba KYIIMJIWII HUCOATUHUHT KOFO3HUHI OocMma
XoccalapuHu aHuKj1ad OepyBum Homapdopiuk KuiMaTtura TabCUPU TaJIKUK
kumuaan.  Ulynpait  Xymoca YMKapuil MYMKHHKH, KOFO3 Kym  OYEKIu
MaxXCyJIOTJIapHU OMp TOMOHJIamMa OOCHUIII YUyH SPOKIH, 2 TOMOHIaMa OOCHII Y4yH,
OYEK KOFO3HMHI OpKa TOMOHMJIaH CE3WJIMACIUIH YYyH, KyIIMM4Ya eIuMJiaml €K
TYJIIAPYBUMHUHT TAPKUOW €K MUKIOPUHU Y3rapTUPHUI Tajaad KAITMHAIH.

Kanunnspau-roBakiu Ty3uinma Ba 6ocma cudartu ypracugaru OOFIUKINKHU
Oenruianm Makcaauaa KOFO3HUHT COPOIMOH XYCYyCHSITIApH TaJKUK KUIUHAN, yIap
LEJUTIOJIO3AHUHT KUMEBUN TaOuaTUAaH KeIud YUKUO, HEJUTI0JI03aHUHT 3JIEMEHTap
OYFuHIIapy CyB Ba OYEK OMIIaH TabCUpJIAIIyBra MO OVIraH ydrajiad THAPOKCUIT
rypyxJjapra sra Oyiau.

KOFO3HUHT CyBHU MIMMHUII XYCYCUSITUHU CUEXJIU-IITPUXIU YCIyOu Ba Oup
toMmoHsama Hamiam (Ko60) ycnyou (7-pacM) OnimaH TaakKWK KHIIUII HaTHOKATapH
IIYHU KYpcaTauku, Koro3 maccacura UTM KupUTHII HaMra 4yujjaMcu3 KOFo3 OJIH-
HUIIUTA 0JTHO KEJIIu.

Koro3z maccacura KII, KII Ba THUY xymwnmumm O6ocma xoccanapu Oup-
Oupura sSKWH KOFO3JIApHHM OJIMIITa MMKOH Oepam (7-pacm). Korosra BII xyrmm
YU4yH KOMIIO3MIMS €KUM TOJaIM MaTepUaUlapHU KalTa HIUIall PeXUMIApUHU
OoIIKaTAaH YpraHUIlHUA TaJlad KUJIJIN.

Opranuk >puTyBUM (KCUJION)HM KaOyn KWIHII KUHETUKACUHM YpraHUII
IIYHH KYpcaTankd, Maiimamanmm papaxacu 30°IIP (1 Bapuant) Gymran BI]
KyUnwiraijga muMuil BakTd 10 coHusiraua Oynaau, S’bHU KOFO3HUHT ITUMUII
XYCYCUATH IOKOpHU. MalganaHuil JapakaCHHU OLIUPHIN KOFO3HWHT KaIruJuIsp-
FOBAKJIMK TY3WJIMAaCUHU Y3TapTUPIM, YYHKH KCHJION TOMYHUCH SUITUPAIIMHUHT
CYHMIIIY y4yH KeTaaurad BakT 10 coHusian ommb KeTau.

FOBAKMME

FOBAKHUHT YpTada
ynyamm

XE

WML XYCYCHATH

XK

copBbuymoH
KyCYCHATNApH

QKWK Qapa#aci

7-pacm. UTM Kymmiaran KOFO3HMHI X0CCAJTAPHMHM KOMILIEKC 0axXoJ/1a1l
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I'OCT 24356 ra myBouK amanra omupwiran 6ocma OVExmapura HucOaTan
MU XYCYCUSITUHU TAJKUK KWJIMII ITYHU KYPCATAUKH, KAHOMHUHT MUKJI0pU 5%
oynranaa 6YEKHM KaOys KuiIui, Xyaau myHda mukaopaa THUY, KL 6ynrangarura
HucOaran 15,3% rokopu. 10-15% UTM xymmunrasga Ty3WJIMaHUHT 3UYJIAHUIIN
KOFO3HMHT IIUMHMIII XyCYCUSATHHH OapKapOpIaliTHPIN.

Komunpan koro3ra yTyBun OocMa OVEFM Ba3HW MHMKIOPUHUHT OPTHUILIU
yauHr TapkuoOuga THUY, KL MUKIOPUHUHT KYTaWMIIKM IIApOUTHIA Ky3aTHIIIH.
bynna nactnab Oy mapamertp Te3 ycaau, keiinH OVEKHUHT Korosra yTumu TUY Ba
KIl MHUKAOPWHUHT Kymalwuimyd OWJIaH CEKMHJAIaAW Ba KOFO3HUHT IMTUMUII
XYCYCHSTH Ty3WJIMAHHHT 3UWIAINHINN Tyaimu cycasau (8-pacm).

591 « XK (5430 m) XM y=-000751 +0.45x +48.938(R =099)
28 1 e XK 5 ——00105x" +0,54x +48,563(R = 098)
L
s~ A7 A .
g 56 - . XK
£ 551 Xu (4384 m)
E 54 ' XMHEBZW
| “T Xk |
3 53 e _ oo XK (4426 m)
% 52 - Xk
Yy ; X S -
K y=—00275x —L1x+63312(R =099
51 4 ,XH (4958 M} ) 02 73x Ax+,63,312( ki

50

0 5 10 15 20 25 30
E¥uomrdaiap %o
8-pacm. UTM kymmMyajapu TypJad4a MEUKIOpAA 0YJraH Korosjapaa 0yéx yrumm

KYPCATKHYJIAPH opacuaaru OOFJIMKJIUK rpadpukiapu Ba yJIapHUHT
perpeccusi TeHIJIaMaJapu

Vpranapunaru Kore3uoH TabCHpPIANIYB KyWIapH Y3WIAII Y3yHITHTH OpPKaIH
udogananra, sxmu GUOpUIUTAHTaH 1EJUTI0N03a ToJalapuIaH Tai€piaaHTraH KOFo3
I03aCUHUHT TYy3WJIMacu OYEKHMHT KOJUIJAH Koro3ra yTumuHu 53 nman 56% ra
OLLIMPUIITra UMKOH Oep/iu, SIbHU OOCHII KapaEHUHUHT Tanad KWIMHIaH [LIapOUTHUTra
spumiay (8-pacm).

NTM kyummiran KOFo3jap ONTHK 3UYIMK KuiiMatinapu Oyiinya, 1SO 12647-2
JEHCUTOMETPUK MebEpiapura MyBopUK, yecKkyHa cusumukiuruaara Nel, 2 Ba 3 tun
Koro3napra Ba Nel odcer koro3ura sikuH. by OOFIMKIMK caHOAT IIapouTiIapuja
NTM xymnaHnuiaranaa xucoOra OJIMHULIH JIO3UM.

Kor03 103aCHHUHT OJMHUIITAa YUJAMIMIUTH cudatiaum OocHll y4yyH, Xed
KaHJ1al MUKACTIAHUIICH3, SIPOKJIUTUHUA KYPCATIH.

bup tomonmpa Oocuiran MaTH Kapama-KapuiM TOMOHHUIAH CE3WJIUIIA Ba
HATHXaJa YKUITHUHT EMOHJIANTYBU XaB()UCHU3 UKKU TOMOHIama 6ocuil yuyH U'TM
KYITWITaH KoFro3napaad (ovnananui yuyH yHUHT Hommadgdobdauru 94% nan xkam
OyaMacnuru J103uM, OyHUHT YUyH TYpTTa TypJard TYJAUPYBUUHUHT KOFO3 XOCCa-
Japura TabCUPH Japa)kacl TaakuK KuHau (9, a-pacwm).

Hartmwxana mynn aituin MyMKUHKH, Tanbk TMK-28 kymumnran Koro3 3HT
IOKOpY OKJIMK Ba Homaddodiaukka sra, Oy TaJIbKHUHI OKJMK Japaxacu OOIIKa
TynaupyBuniapra HucOartan tokopuiaurn. MMCL 6ypunan Qoiinananunn Koro3
HaMYHACH CUJUTMKJIWTUHU ce3uapiu nacatupau, oy MMC1 6YpuHHMHT Ty3uIMa-
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cu Owunan Oorimk OYnmuO, YHMHT TapKuOWma Jaral JAUCTIEPCTu (Ppaxiusap
MaBKyJ, OOIIKa TYJIIUPYBUMUIIAD APOUTUIA — FAIUP-OYIUPIUK OEApIU OUp XHIL.
MMCI1 (2,8%) O6Ypu Ounan TYIAUpUITaH HAMyHaIap YY3WIUILAA SHT IOKOPH MY-
craxkamiankka sra, TMK-28 Tanbky Kymuiiranja 3ca SHT MacT 4y3WTyBUYAHIIMKKA
ATAJIMTU aHUKJIAHIH.

Hycxanap ontuk 3uWIMTMHUHT YpTaua KukiMatiapu Oyitmya (9, O6-pacm)
HIYHJal XyJlnoca YUKAPWIIUKH, TAIKUK KWIMHAETTaH X KOFO3U ONTHUK 3UYIMKIAP
kuiimaTtu Oyinmdaa, [ISO 12647-2 neHcuToMeTpuK MebEpiapura MyBO(HK, YCKyHA
CHJUTHKJIATUAATH KoFo3ra, Nel ocer 6ocma Koro3ura SKUHINTH aHUKJTaH]IH.

OKJIHK

o
_ 0O 14 TanbK
FanHp-0yIHPIHK : . . .
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1] [an’] Y 1
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=
'E 0,4
o
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¥ iPL".[HLH.H.aFH i 33T A o . . .
HYIHIIHII [ .
J KapIIHIHTH 0 20 60 80
KAOJIHH =i ’ 40
[ acnHycxagaru pacTp HyKTanapHUHr MailgoHu, %
¥ Z=- MX01 y pacTp HyKranap
QY3 KYIaHHIITH
a) 6)

a) X KOFO3MHUHT X0ccajapura; 0) HyCXalapHUHT ONTHK 3UYJINTHUTa
9-pacm. TYAAMpPyBYMIAPHUHT TabCUPH THATPAMMACH

Koro3ra kyuupunran OYE€K BasHMHUHI KoJMIJard OYEK BazHUTA HUCOATH
OwiaH aHUKJIAHTaH OYEK YTUIIM KuiMaTiapu Oyitnda kypuHuO TypuOauKu, Oapya
HaMmyHanap yuyH xosmummuan 50% OVEx yramu. TynnupyBum cudaTtuaa TambKaaH
doiinananunaTrad Koro3aa, 3u4 Ty3uiaMa Ty(]ailid, MMMUII XyCYCHUATH TAacT, IIy-
HUHT Y9yH OVEKHUHT yTuimm 51,5% au tamkwun kwiaa (10-pacm).

1.2 1

1] 778 4859 49,2% 51.5%

43,1%
0,8 A

0,6 1
360 378 355 m2
0.4 4

0,2 4

0

a 0 B r

a— MMCI 6¥pu, 6 — MXO01 6ypu, B — KAX kaonmunu, r — TMK-28 Tanbku
10-pacm. Fapup-0y upJuKHHHT 0YEK YTHIIMIa TAbCUPH

Munuman OVEK capduia HyCXalapHUHT HWHTEHCHBJIMIU KOFO3 Maccacura
KAoJuH €ku OYp KYmuO TabMUHIAHAIW, YYHKH YJIApHUHT 3appajlapu, KOFo3 Ba-
pParMHMHI FOBAaKJIIAPUHU TYJIJIHUPraH XOJAa, KOFO3 Ty3WIMAacUHU 3UWIAIITUPAN Ba
OYEkKa OyNTaH MUMHUII KOOWIHSITHHN KaMaWTUP/IH.
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Korozun NaKMI] Ba I[IBC »sputmanmapu OwnaH ro3acujgaH eIvMMIIaI,
[IBCpan Qoiinananmwirasia UIioB OEpyBUM IpUTMANIAp KOHILIEHTPALMACH KaH4a
IOKOpU O¥Jica, MyCTaxKamJIMK KYpCaTKUYJApUHUHT ILIyHJal IOKOpU Japakana
nouMui Yeumura o6 kenau (1-xaaBain).

1] acocumaru X KOoFo3ura cyB YTKa3MaciIUK XyCYCHUSATHHU OepuIl yuyH 1-
3% KOHUEHTpAUUSUIM AKPWIIUCIIEPCHUS €IMMHAA F03aCHJIaH eNuMIiall aMmalira
omupwiay, Oyaaa bepr yausepcureru (Bynneprans) gadopaTopusicu MIapouTHAA
Gockel &Co.GmbH (Munchen) xypunimacuman Ba Nel — 6 45 No2 — 12 45 Ne3 —

24 u pakennapuaas GpongamaHuIIH.

1-s;xkaaBaJ
TaxxpubaBuii KOFO3JIAPHUHT Y3HJIHII Y3YHJIUTH (M)
IO3acunan IO3acunan enumianiiad KeHuH
Koro3s Typ- | enumnamraya | NaKMI %-nm spurma IIBC %-1u1 sputma
napu 2 4 1 2
X 3384 4178 4578 4296 4444
Xy 4908 6500 6700 6800 6900
Xy 4562 6000 6600 6000 6700
Xy 4384 5400 5400 5400 5500
X 5430 7400 6900 7800 7600
Xk 4282 5500 5700 6750 6700
Xk 4426 5900 5600 6350 6200

BUpHUKTUpHIIT MyCTaXKaMJINTH CIIMMJIAIN IIApOUTHra OOFIMK OYIHO, Typin
MeXaHu3MJIap EplaMua aHMKJIAHWIIM MYMKUH. Macanad, l-BapuaHT Ba 3-
pakenna X' KOFO311a ONTHK 3UWIMKHUHT SHT SXIIH HaTHXKalapura SpUIImy (2-
JKaJIBaI).

2-KaaBaJj
HycanIapHHHr OIITUK 3UYJINTUHHU yﬂ‘laﬂl HaTHKaJapu
K¥pcaTkuu Paxens 1 Paxens 2 Paxens 3

By8K KaT/laM1 Ba3HH, I/M° 1.238* (1.012)** 1.225* (1.025)** | 1.101* (1.051)**
Ypraua ONTHK 3ULITHK 1.227* (1.117)** 1.253* (1.243)** | 1.551* (1.184)**
Yerapasuii papkiaHur 0.097* (0.101)** 0.061* (0.043)** | 0.041* (0.076)**
Min: 1.077* (0.986)** 1.157* (1.173)** | 1.486* (1.061)**
Max: 1.352* (1.304)** 1.341* (1.310)** | 1.618* (1.312)**

Ocmarma: * 1 Bapuantia; ** 2 papuanria

Koro3Hu ro3acupad enumianl KOFo3 TOMOHHUJAH OocMma OYEFMHUHT SIXIIN
KaOyJ1 KWIMHHUIINTA OJu0 Keyau, 0y Hycxana OVEK ONTUK 3UWIMTUHUHT SPULITUIIT
MYMKHH OYJTaH Makcumai KuimaTiapuia ¥3 akCMHU TONraH. 3-pakennas ¢oiiga-
JAHWITaHJAA JHT XU HATHXKajaap OJIMHIU.

bepr ynusepcutetn (Bynmeptanb, ['epmanms) mabGopaTopus mapouTuia
amaiira ommpwirad [ acocunarn X Koro3ura CMEX Ba CyB YTKa3MacClUK XyCYCH-
atuau O6epui yuyH doinananunrad [IBCHUHT cyBIu spuTMacu Ba akpwigucIep-
CUsiZIaH OJIMHTAH CMHTETHK eIuMa F03aCHIaH eIuMJIall KOF03 TOMOHHIaH O0ocMma
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OYEFMHUHT SXIK KaOyJl KWIMHHINWATA ONUO Kenaw, Oy HYCXaJapHUHT OITHK
3UWINTH KUMaTiIapuja Y3 akCMHU TOINaU, Oy KuiMatiap eiaumiiamirada Oyira
ONTUK 3UYIMKIAp KuiMatiapura Hucbaran yprada 25-30% ra omgu. by mry Ou-
JaH OOFJIMKKU, €TUMIIAHTaH KOFO3 I03acCUra CYIOKJIMK TE€KKaHJa Tojajaap OCOHJIUK
OWJiaH HaMJIaH]IK, ToJIajlapapo FOBAKIIMKIIAP KOFO3HUHT 103aCH Ba YHUHT KaJIUHIIU-
ru OViinad y €ku Oy mapakajia TapKaJIMIIUra TYCKUHINK KUJJIH.

HucceprauussHuar « KonrakTiaum 6ocma cuaTuHu Taxjaua KUaMmn aeo
HOMJIAaHTaH TYPTUHYH O000uaa oiaud OopwiraH TaIKUKOTIAp HATHXKalapu, SbHU
KOMITO3HUIIMSI TapKuOW Ba KOFO3 MIUIA0 YMKAPHUIIHUHT TEXHOJIOTMK Y3UIa XO-
CIIMKJIAPUHM XUCOOra OJIraH XOoJija Koro3napjaa OOCHiIraH Hycxajiapaa KOHTAKTIN
(odceT Ba «kypyk» ocer) 6ocMma cudaT KypcaTKUWIapH TaAKUK KHJTAHTaH.

NTM Ty3unmMacUHUHT KOFO3HHHT XOccajapura Ba 6ocMa cudaTura TabCupu
Japa)KaCMHU aHUKJIAIl Ba KOFO3HUHT OVEK OWIaH ¥3apo TabCHpJIAIIlyBU MEXaHU3-
MUHU Ypranum yuyH «Monogas reapaus» (MockBa) OGocmaxoHacuja CHHOB
HYCXaCUHHU OJIMII Jactroxujaa Ba bepr yHuBepcutetn (Bynmeprans) mapoutuaa
QM-DI 46-4 («xypyk» odcet) Bapakian odcer 6ocma yckyHacuua TYpT OYEKIH
Hycxanap OOCHIIIH.

NUTM kymumiarad Koros3jap o3acuja TYypTTa OYEKHUHT TaKCHMJIIAHUIIN
XaKuga oOBEKTHB axOOpOT OJIMII Y4yH 03aja OYEK KATJIaMUHUHT KaJWHJIUTUra
MOC KeJTyBYHM HYCXAHUHT ONTHK 3UYJIUTH KAAMATU YITYaHIU Ba YHUHT KUHMaTIapu
Oyiinua Tyc YCUIIM Ba rpajalys 3rpu YU3UKIapu Kypuiau (11-pacm).

Tyc yeumm srpu 4yn3HKIapuIaH KypuHUO TypuOauku, 6apua OVEkmap (Ko-
pajaH TallKapy) CTaHAAPT KypcaTKA4YIapy Yerapacumia.
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a) TYCJIM YCHIII ATPU YU3UFu; 0) 60CMa HYCXaCUHHUHT T'PaIalluOH ATPU YU3UFU
11-pacm. QM-DI 46-4 Bapaxiu odcer 6ocMa yckyHacu1a 00cHIIa 60CHI KaApAEHUHUHT
COJIMIITHPMA TAaBCH(PHOMACH

HycxanapuuHr rpagainoH TaBCU(HOMATAPUHU TaxJIWI KUIUO IIYHU alTHIL
MYMKHUHKHM, OOCHII Xapa€HHJa TpaJalusHd y3aTUII y4dTa paHr y4yH pactp
HyKTaJdapuHUHr Yypraya 15,7% wmuknopaa ys3rapumum OunaH TaBcudiaanagu. 4
TUNIArd OYypiaHMaraH KOFO3 Y4YyH JEHCUTOMETPUK MebEpiap Oyiinua aci
Hycxagaru 40% nu pacTp HYKTacu Y4YyH Hyn kyiwmica Oynaguran kuimar 22,
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SPHU YCHUII KUHAMATW CTAHAAPT KypcaTKU4WiIapu uerapacuaa (Kyid MHHHMAI
Oyinua yraau), Kopa OYEKIaH TallKapy Ba paHr (apKiaHuim MaBxkya smac (11-
pacm).

Tenr KOHTPAaCTJIN CIELab TU3UMUIA KYpHWIa€Tran paHr
KOOpJIMHATAJIApUHUHT YpTaya KuMMatiiapu Oyiuda paHrid TACBUPHUHT XOCHII
KWIMHUII JapakaCUHU MUKIOpUN OaxoJialra UMKOH OepaauraH paHT KaMpOBH
(12-pacm) KypuIan.

S~

20

-a a -a

-80 -60 20 50 80 -80 -60

-60

-b -60

b

a) sKCcIepuMeHTal Korosaa: 1 - odcer; 2 - «kypyk» odcerna; 3 - cranaapT 0yiinya;
0) «kypyk» odcerna: 1 - Xu; 2 — X; 3 - crangapt Oyitnua; 4 — ocer Koro3na
12-pacm. BocMa HycxaJlapUHHHT PaHT KaMpOBJIapu

AliHaH Oup xun Tpuaga OyEéxnapu OuiaH «Kypyk» odcer ycynuaa Oocuiran
HycXajapia KypwiraH paHr KaMpoBU Kyn OypuakiapuHu Takkociaam WTM
XOCCAJIApUHUHT YXIIANUIUTUHA Ba cudatu Oyitmua 4 Tumn craHgapt OypiiaHMara
Koro3naru Oocma cudartugan mact OyiamaraH Xojja XaM MaTHJIM, XaM pacMIIu
ax00opoTiIapHH «KYpYK» oceT ycynuaa 6ocuin yuyH GoiigaiaHuil UIMKOHUSTUHU
tacaukiaau (12, a-pacm).

WNkkura ycynnma Oocuiran Hycxajap/Aa ONTHK 3WWIMKIApW KUWMAaTiapu Ba
paHT KOOpJMHATaJapyuHU TaJAKWK Kuiuil Hatwkaigapu (12, 6-pacm) UTM
KYIIWITaH KOFo3yapaad odceT ycyauaa Ba «Kypyk» odceT yCynuaa XaMm MaTHIIH,
XaM pacmiia axoopotiapHu 6ocuraa GoiigaraHuI UMKOHUSTH UCOOTIaHIH.

Huccepranussaudr «KoHTakTen3 6ocMa cudaTuHu TaxXJauJad KHJIUAID 10
HOMJIAaHTaH OemuHYM 000MAa oaub OOpWITraH TAaAKUKOTIAp HATMXKAJIApU, SBHU
KOMITO3UIIMSI TapkuOW Ba KOFO3 HILIA0 YMKAPUIIHUHT TEXHOJOTHK Yy3Wra
XOCIIMKIIApUHU XHcoOra OJraH XoJjja Koro3jiapja OocuiraH Hycxaiapaa
KOHTAKTCU3 (dseKTporpaduk Ba MypKalLid ycyn) 0ocma cudatd KypcaTKudiapu
TaJIKUK KAJTUHTaH.

Canon CLC 1130 nycxa kyuumpuill amnmapatuja 3JjekTporpaduk Oocmana
KOFO3 Ba OYEKHUHI y3ap0O TabCUPJIAIIYBUHU TAIAKUK KUJIUII IIYHU KYpPCATAMKH,
TUY kymumnran X, KOFO3M Ba KaHOI KYIIWITaH X, KOFO3U axO0pOT Y3aTHILHUHT
rpauK aHUKJIUTUHU TAbMUHIIANIH.
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Tyc Ycumm srpu ym3uFu Ba OOocMa HycXacd Tpajars dTpU YU3UFHIA,
HycXajaru pactp Hykranapu Maigonu 40% Oynranma, xkupmuszu OVEK yuyyH
TyCHUHT Ycuiu 14,7% HU TalIKWI KWK, S’bHU cTanaapT meépua (13-pacm).

Xu, X Koro3uga Canon CLC 1130 ss1exkTporpagux 6ocma kapaénm Ba odeer 6ocMma
JKapaéHUHUHT TaBCH(PHOMACH
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a )
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13-pacM. TyCHI/lHF yCI/IIIII/I 3I'PA YM3UTH Ba oocMa HycxacHu
rpaganus 3rpu YM3uru
b b
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a) Canon CLC 1130 nma 6ocwiran: 1 — X; 2 — X,;; 3 — odeer,
6) DocuColor 250 na 1 — X; (75:25); 2 — X (90:10); 3 — odpeer
Pacm 14. TaaKuK KHJIHHAETTaH KOFO3 TYPHAArd HYCXAJIAPHUHT PAHT KAaMPOBJIapH
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Canon CLC 1130 ga Gocumga MUTM kymmnran KOro3iapaa paHTHU XOCHII
KWJIMIII JJapakacy KaTTa paHr KaMpoBu OuiaH TaBcudiaanau (14, a-pacm).

DocuColor 250 nma 6ocumma 10% BII kymmuiran koro3jga KUPMH3WIAH
XaBOpaHITauya OyiraH 30HaJa KaTTa pPaHr TaMMAacCHHU XOCWJ KWJIMHTAHJIUTU
anukaanau (14, 6-pacm).

Korozuuar 1 man 30 wmlla rava OynraH macT KOBYIIKOKIMK OuWJIaH
TaBcU(IaHaguran cuéxjiap OusiaH ¥3apo TabCUPJIAIIYB >KApa€HUHU TaJTKUK
KWIWIIHU JABOM STTUPHII IIyHU Kypcatauku, [P 4000 mypkanum npuHTepraa
KOF03 to3acuja OYEK KaT/iaMH KamwuIsap IMIMMIUIAIN HATWKACHUIa KOFO3HUHT 1032
KaTJlaMura CHUHIIYM Ba Kamwuspiaap JAeBopiapujia aAcopOUMsUIaHAM Xamja
PROGRAF W4800 mypkainum nOpuHTEpUaarura HUCOATaH TacBUpP  HYKTacH
JMaMETPUHUHT KYTIPOK Y3rapuimra oo ke (15-pacm).
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ac/IHyCxaIaTH pacTp HYKTaJIapHHHHT MaHIoHH, %o 6)

a)

a — PROGRAF W4800; 6 — IP 4000 kupmu3u OVEK yayH
15-pacm. X, KOFo3u/a 0JJMHraH 60cMa HYCXaCHHHMHT TPajauys 3TPU YM3UFH

NTM xymwmiran Koro3aa mypkanuid 6ocMazna OocuiiraH Hycxajiapja paHr
raMMacHHHU XOCHJI KWJIUII Japa)KaCHHHU TaXJWJI KWJIUII YJIApHUHT MaKpOFOBAKIIU
TYy3WJIMAacUHU TaBcu(IaHau, Oy Ty3wIMa KOBYIIKOKJIUTHA TacT OynaraH OVEKmaH
MUTMEHTHU abcopOrmsany. byEék Koro3ra OOIIKa MMMHJIMAAHM, YHUHT 03acujia
KaM KOJIM Ba IIyHTa MYBO(QHK axXOOpOTHUHT KaTTa KUCMHU HYKOTWIIH, SHHU
XOCHJI KumnHMan Kosau (16-pacm).

MaremaTuk cTaTUCTUKA YCIyOJiapu OWIaH HYCXaHUHT OINTHUK 3UWINIH Ba
ITUMUIIT XYCYCUATH YPTaCHIAard YU3UKIH OOFIUKIHK JapakaCHHHM aHUKJIAII IITyHH
Oenrunab OepaAuKH, arap MypKaiuiu 0ocMaza y3BUM IOKOpH Japaxkaiard TecKapu
YH3UKIN OOFIMKINK (Koppemsius koddduimenTu ry,=-0,615) ky3aTuiran 0yca,
pakamiau 6ocMmaaa HEucOaTaH ypraya OyiaraH TeCKapu OOFJIMKIMK Ky3aTHJIIH, YyH-
K Koppensmus kodddunuentu ry,=-0,367. by mynnan nanonat Oepaiauiku, IIH-
MUII XYCYCHUSTH MapaMETPUHUHT OPTUIIU OWJIaH MypKaluii 0ocMaaa HyCXaHWHT
ONTHK 3UWINTH KAHMATH KaMasiIu.
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‘I CTaHOapT KOFO3Kn

CTaHOapT KOfo3u by —— Xu XKk X
it i
| =111

el .
a) Canon image PROGRAF W4800 na; 6) Canon image IP 4000 na
16-pacm. Typau yckyHajgapaa 60CHJITaH KOFO3/1apaard HyCXaJapHUHT
PaHT KaMpPOBJIApH

Taxyua myHH KYpcaTnuKH, arap ONTHK 3UYIMK MypKallId OocMmana TaJaKuK
KWINHAETraH KOF03 F03aCHUHUHT IIMMUII XyCycusiTura OOFiuK Oyica, pakamuiu
06ocMajia Fanup-OyIupIIMKKa, KEMUH 3ca NIMMUII XYCYCUSITUTa OOFITHUK.

X Koro3uaa ogeer, «Kypyk» odcer Ba 3nekTporpadus ycyauaa OocuiaraH
HYCXaJIAPHU MUKPOCKOMHUK TAaXJIWJ KWIHII IIyHU KYpPCATIWUKHU, TAIKUK KAJIUHAET-
rad «KupKMay mpudriapra Taaulykiaud OyiraH, SbHU KepTUKIapra sra OyimaraH
E xapdu uxkkura 6ocma ycynuna 6upop-oup Maiija nerauiapHid HyKoTMara XoJ-
Ja aHWK KOHTypra sra 6ynau. Odceet 6ocma ycynmuaa X KOFo3uaa Tojanap 0yitnad
OVEKHUHT ce3wiapcu3 aapaxana €hunuimm Kys3aTwiaad. TpuxiapHUHT r03acu
XUpa, sUITUpaIl UK, ITpUXJIap Oup TeKuc OYsuiraH, HyKTaiu Ty3ujaMa Ky3aTHiMa-
.

Taakuk KWIMHAETTaH KOFO3 Typiapuia oceT, «Kypyk» Oo(ceT Ba 3IeKTpo-
rpaduk 60cMa ycysuiapuaa XaMm MaTHIIM, XaM Ky OYEKIM pacmiil axOopoTiiapHU
IOKOpY TpadUK aHUKIUKAA OOCHUIII MyMKHHIJIUTY AaHUKJIAH/H.

JucceprauussHuHr «Ko¥o3 Ba OYEKHHHI TAbCHPJIALIYBHHH YPraHMID)
e HOMJIaHTaH ONTHHYM 000uaa oaud OOpUIraH TaIKUKOTIIAp HATHXKATapHy, ShbHU
KOMITO3UIIMSIHUHT OVEKHUHT YTUIINTa TabCUPW JapakaCHHU Ha3apuil TYIIYHTH-
pUIl Y4yH KOFO3 Ba OYEKHUHT V3apo TabCUpJAllyBU KHHETHKACH TaJKUK
KuiauHraH. BYEKHUHT HycXajga MycTaXKaMJIaHUIIA MEXaHU3MHU Ba TE3JUTH KYTUI1a0
oMuutapra OofiMkK, JiekuH Oy umpa WUTM  kymuaumuHuHT OYEKHUHT MYy-
CTaxKaMJIaHUIII )Kapa€HUIa TAbCUPH TAIKUK KUJIMHTaH.

I'OCT 24356 «Koro3. bocma xoccaiapunu aHHWKJIAIl yCIIyOJiapu» CTaHIapT
ycnyousatu Oyinya kymmmuacu3 Nel — X (100% IT11) Ba TUY kymmnran Ne2 — X,
KOFO3UTa KOJMIAAH OVEKHUHT YTUIIMHU TAIKUK KWJIUII IIYHU KYPCATIUKH, KO-
mungard OVEK KaTJIaMUHUHT KaauHIuru 1,5 MKM rada Oyiranaa KOJIUIAaH KOFO3-
ra OYEKHUHT YTUIIN KyNasau, KaTUHIUKHUHT KeHUHYAIUK SHA KYNAWWIIM YTHIL
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(GOM3UMHUHT OpTUIIMTa OJIMO KenMmaiau, akcuH4a, OYEK YTHUIIWHUHT MacaluIIu
TenaeHuusAcu Ky3atwiaau. ynaail kunub, Komunaaru 0yE€K KaTJaMUHUHT UIITYU
KAJIMHIIUTH COXAcH TOMWJIIU Ba y OYiiMua KOFO3HUMHI OOcMa Xoccalapu TaJKUK
kuwinHay. Komunparm OVEK KaTIaMMHMHT KQJIMHIUTH Oup Xun  Oyndranja
HYCXaHMHT ONTHUK 3uuinry xap xui. Nel xorosuna (100% IILI) 1,5 ra tenr 6ynran
ONTHUK 3UWIMKKA OYEK KATIIAMUHUHT KaJUHIUTH 1,5 MKM OynraHaa spuIIdiIaiu,
Neo2 koro3u yuyH 3ca 1,0 MM OYnranna, spHu 6YEK capdu KaMpok OyiraHja xam
eTapjiMya ONTHUK 3UWIMKKa spummnand. by Omsnunr TUYHUHT Kanta Tonamapu
KaTJaMHUHT [akuiaHuimy skapaéauaa [IIHUHT y3yH Ba SruilyBYaH Tojajlapu
ypracuparu  OpaluKJIapHUA TYJIAUPAAU Ba KOFO3HMHI OWp TEKHC FOBAKJIMKAA
OyMMIIMHU Ba OYEKHUHI KOJIMIAH KOFO3ra eTapjiuya YTUIINra UMKOH OepyBYH
MIMMHII XYCYCUSTHHH TabMUHJIANAM, NEraH TacaBBYPJIIAPUMHU3HU TaCAUKIANIN
(17, a-pacm).

Koro3ga Oocumiian CYHr MabjiyM BakKT OpaNUFUAaH KEWUHH OJMHIaH
CypKQJIMII W3M ONTUK 3WWIMTHHUHT KuiMatu DoTtM. OYEKHUHT OupiamMyu
MyCTaxKaMJIaHHUIII TE3JIUTH, HycXaJa eTapid MYCTaxKamJIMKKa »dra Oyirax
Oapkapop TY3WIMaHHM OJUII >Kapa€HUHUHT MUKIOpHM TaBcudHOMacu OYauo
XU3MaT KUJIJIH.

17, 6-pacMaan KypuHUO TypuOIUKH, OYEKHUHT HycXaja MyCTaxKaMJIaHUIIIH
tesnmuru THUY kymunranna 6 coHusiraua kamaiau, Oy KOFOSHUHT MUTMEHTHHHT
WHTUYKAa FOBAKIMKIApPTa  YTUIIWTA TYCKUHIMK  KWIYBUYM  TY3WIMACHHU
TaBCU (I IH.
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Hycxagarn GYEK KaTnammn KanuHIUrm, MEm BYEKHHHI MyCTaXKaMNaHWW BaKTW, COHWA

Nel —IIIT (100%) acocumaru Koro3, Ne2 — THUY kymmiran Koro3
17-pacm. Hycxa onTHK 3HYJMTHHUHT KOFO31aru 0YEéK KaTJIaMMHUHT KAJUHIUTHTA
OOFJIMKJINIH (2) Ba KOFO3 YYYH 0YEK KaTJaMMHHUHT OMpJIaM4in
MYCTaXKaMJIAHWII KHHeTuKacH (0)

Hartwxana, OVEKHUHT KOFO3 r03acuia OupiiaM4u MyCTaxXxKaMJIAaHUIIM Ba Te-
TUIUIMYA [MAMUIIT KOOWJIUSITUTA 3Ta OYIUIIMHUHT MyXUM IIAPTH TAbMUHIaHIH.
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XyJioca

JuccepTanusiga Maxaiuii UKKHJIaM4d TOJaJId pecypciiapaan (oigananran
XOJila SIHTM TapKuOJaru KOF03 OJIMII TEXHOJOoruscu Ba OocMa cudaTtuHu
nporHosziam Oyiinya onaub OopuiraH TagKUKOTIAp HaTWXKacuja KyWuaaru
XyJjocanap TaKIUM ITHIIIN:

1. «XoMalé— Koro3 — HycXa» TU3UMJIM EHIAIYBUHU KYJUIAIlra acoClaHTaH,
UKKAJIaMYd TOJaIM MaTepuauiap KYIIWIraH KOFO3JIApHUHT Oepwiran OocMma
XOCCAJlapuHU TabMHUHJIOBUM OocMma cudaTHHU MaXMyaBUW Oaxojam yciayou
AIUTa0 YAKHJIIH.

2. Kusunmus YCuMnTu WiAu3d YUKAHIWIApUIAH EJIII0I03a OJUII YUyH
yCylIu HIUIa0 YUKWIAM, Oy KOFO3 CaHOATHMHM KyliuMuya Xomamé Owuiia
TabMUHJIANN.

3. KOFO3HHMHT XOCCaJIapuHM TaJKUK KWIHII HYIu OujlaH KOro3 Taiépiiari
yuyH Tapku0—traxta (80%) Ba kuszuamus (20%) nemtono3anapu Takiug KAIAHIH.

4. VkxkunamMuu TOJIAM MaTepUaliap XOCCAlapUHU TaxpuOaBUil TaJKUK
KWIKII acocujia lesutono3a cudaru Oyiinua Te3kop jJabopaTopus Ha30paTUHU
VTKa3uIl  y4yH  KOPPENSIIIMOH  OOFJIUKIMK  TaBCUS  KWIMHIU.  ODpUTMA
KOBYIIOKJIUTUHUHT “KPUTUK~ KUMUMATJIapu KU3WIMHS LEJUTI0I03acH  YUYH
100 cllac, KOBYHMIOKIMTMHHUHT MMACAMHIIN KOFOZHUHT MYyCTaXKaMJIMK XOoccalapura
TabCUP KUJIHIIHA aHUKTAH]IH.

5. Koro3 nnuiab yvkapuil xapa€Hujia YHUHT 00CMa XOcCajlapyuHU TU3UMITU
Oomkapunaa ¢oianaHul y4yH HWKKAHYM TapTUOJM OPTOrOHAI MapKa3uii-
KOMITO3HUIIMOH pPeKa acoCHJa OJIMHTaH MaTeMaTHK MOJCNb TaBCHUS KWJIMHIA Ba
Oepunran OocMa xoccara 3ra KOFO3 OJIMII Y4YyH 26% HKKWJIaM4d TOJIAJU
MaTepHaUIapHU KYIIIWII KePAKIUTH aHUKJIAHIH.

6. Hazapuit Ba TakpubaBHWii TaAKUKOTIAp acocuja MypKalnwu Oocma
yCyJUJa ONTUK 3UWIMK KOFO3 F03aCHHUHT NMIMMYBYAHJIUK XYCYCHUSATHUTA, PaKaMIIU
ObocManma nca  Fagup-OyIUpIMIUTa Ba NIMMYBYAHJIMK XYCYCHSTHTAa OOFIMKINK
KOHYHUSITIIaApU OJIUH/IH.

/. MUKpPOCKOIIUK Ba JEHCUTOMETPUK TaXJIUJ aCOCH]Ia UKKUJIAMYHU TOJIAIH
MaTepuaiap Kymmirad Korosznapaa muaumant mrpux (0,008 mm), nykra (0,8 Mm),
mpudT kernu (6 MyHKT) Oup XU aHUKIUK/IA YOI STUJITAHIIUTH TaCAUKJIaHAu Ba Oy
KOFO3J1ap «KypyK» o(ceT Ba anekTporpaduk 00cMa yuyH TaBCUS KUJIUH/IU.

8. TaakukoTmap acocuaa Iy Hapca OENTHIAHAWKH, KOFO3 Maccacura
UKKUJIAMYH TOJIAJI MaTepHaiiap KYIUl OYEKHUHT OMpJIaMYd MyCTaXKaMIJIAHHIII
TE3JIUTUHU OLIMPAU Xamjaa Oy KOFo3 ro3acuja OYEKHM MyCTaxKaMJIaHUIIUTa
XU3MaT KUJIaJIH.

9. uccepramms HATWKAJAPUHUHT  aMaluérra O KOPUH  KUJTUHUIIH
pecnyOnmKkana Koro3 unuiad yukapuin xakmuau 6-8% ra ommpanu, 1000 kr KoFo3
TapkuOura OyFoi 1esumono3acu Kynmwiranga 807 MUHT ¢yM Ba KU3WIMUS
LEJUTI0NI03aCH KYIIWIIrania 3ca 345 MUHT CYM UKTUCOJUN caMmapara SpUIIUIIN.
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BBEJEHMUE (anHOTAIMSI TOKTOPCKOM ANCCEPTAIINH)

AKTYaJIbHOCTh M BOCTPEOOBAHHOCTH TeMbI AuUccepTanuu. B mupe mpo-
u3Bonutcsa 403 muH. ToHH Oymaru, 71% KOTOpOro mpou3BOJUTCS U3 MEPBUYHOTO
BOJIOKHUCTOTO MaTepuana, T.e. u3 ApeBecuHbl. Ha cerogHsmHuii 1eHb OyMakHas
unayctpust CLIA, Ucnanuu, ®pannuu, Benukooputanuu, Kuras uz-3a neduiura
JIpeBECUHBI BbIpalOaThiBaeT oOKoyo 25% Oymarn  mnepepabOTKON BTOPUYHBIX
BOJIOKHUCTBIX MAaTEPUAJIOB, YTO OOBACHICTCS UX OyMarooOpa3yroImmrMi CBOKWCTBA-
MH, a TaK)K€ HAJIMYMEeM OOJIBIINX 3al1aCOB U HEBBICOKOW CTOUMOCTBIO CHIPHSI.

B V306ekucrane mo wutoram 2015 roma mo cpaBHenuto ¢ 2014 romom
UCIIONb30BaHue Oymaru yBenuumioch Ha 19%. 3a mocneanue roapl nonurpadude-
ckue npeanpuatus obecriedensl 10-12% mectHo#t Oymaroi, U3roTaBiInBacMon U3
XJIOIIKOBOTO JIMHTA, 00pa3yrolierocs npu nepepaboTke XJjomnka-ceipua. bymara Ha
OCHOBE IIEJUTIOJIO3bI U3 XJIOMKOBOTO JMHTA 00J1a/1aeT BICOKOW OENM3HOM, MPOYHO-
CTbIO M BBICOKOW BIIUTHIBAIOIIEH CHOCOOHOCTBIO, UTO HE JKEJIATENIbHO ISl Kaue-
CTBEHHOI0 Bocrnpou3BeaeHus. O0ecnedueHrne noaurpadpuyeckux npeanpusaTuii 0y-
Marou ¢ 3aJaHHBIMM II€YaTHBIMH CBOWCTBAMH, OJHOBPEMEHHO YBEJIMYMBAsI acCOP-
TUMEHT U 00BEM OyMa)kKHOH MPOJIYKUUHU 32 CUET HUCIIOJIb30BAHMSI HMEIOLIUXCS B
pecnyOinke B OONBIIOM KOJIMYECTBE BTOPUUHBIX BOJOKHHMCTBIX MaT€pUalOB, SB-
JsieTcst, 6€3yClIOBHO, aKTyaJIbHOM MpoOJIEeMOH.

Ceronns B mnonurpauyeckod MPOMBIIUIEHHOCTH 0C000 OCTPO CTOUT
npo0biema oOecrieueHHsl KauecTBa MeyaTH NP KOHTAKTHOW U OECKOHTAKTHOM TeX-
HOJIOTHSIX, B TOM YHCJIE JUIsl MPOTHO3UPOBAHUS KauyeCTBa KOTOPOro HEOOXOAMMO
NOJIYYUTh OyMary U3 BTOPUYHBIX BOJIOKHHUCTBIX MAaTEpHAJIOB, KOTOpask COOTBET-
CTBYIOT ITapaMeTpaM TEXHOJIOTHYECKOTO IMpoliecca NeYaTh, U YBEITUUEHUE CTENECHU
BHEJIPEHUS B MPOU3BOJICTBO, C YUETOM TpeOOBAHUU MOJUTPAPUUECKUX MPEATPHSI-
THM.

Pacmipenue TEXHOJOTMYECKMX BO3MOXKHOCTEH OymaronenaTeNbHBIX Ma-
IIMH 3a CYET COBEPILIECHCTBOBAHMS TEXHOJOTUHU MOJy4YeHHs OymMarn Ha OCHOBE
XJIOIIKOBOW LIEJIJTIOJI03bI 1 BTOPUYHBIX BOJIOKHUCTBIX MAaT€pUAJIOB, YBEJIIMYEHUE aC-
COPTUMEHTA BBIITYCKaeMOW OyMaru u JOBEICHHE UX CBOMCTB J0 TPEOOBAaHUIN MEXK-
JTYHAapOJHBIX CTAaHIAPTOB SBJISETCS AKTyalbHOW HAyYHO-IIPAKTHUECKOM MpoOJe-
MOM.

JlanHO€ nHccepTallMOHHOE UCCIIEIOBAHUE B ONPEACICHHON CTENEHU CITYKUT
BBINIOJIHEHUIO 33J]a4 NMPEAYyCMOTPEHHBIX B NocTaHoBleHUsX [Ipe3unenta Pecry0-
muku Y30ekuctan Ne TII1-117 ot 8 urong 2005 roga «O J1OMOJHUTENBHBIX MeEpax
10 Pa3BUTHIO MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil» u KaOuuera
MunuctpoB PecniyOnuku Y3o6ekuctad ot 22 utosisg 2010 roga Nel55 «O gonosHu-
TEJIBHBIX MEpax MO SKOHOMHUHU U PAIlMOHATILHOMY HMCHOJBb30BaHHIO OyMaru B pec-
nyOIHKe».

CooTBeTcTBHE MCCICAOBAHNUS C NIPHOPUTETHBIMM HANIPABJICHUSIMM Pa3-
BUTHUSI HAYKHM M TEXHOJIOTHM pecny0JauKHU. J[aHHOE MCCIEeI0BAHUE BBIITOJIHEHO B
COOTBETCTBUM C INPUOPUTETHBIM HAINPABICHUEM DPA3BUTHA HAYKH U TEXHOJIOTUH
pecnyonmuku |l. «DHepreTtuka, 3HEprus U pecypcocOepexeHuey» B paMmKax IMpo-
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rpammbl nipoekta HTII-3 - DHepreTtuka, 3HEpro- u pecypcocOepekeHrue, TpaHc-
opT, MAIMHO- U TPUOOPOCTPOCHHE.

0030p 3apy0eKHBIX HAYYHBIX HCCICAOBAHMN IO TeMe AMCCEPTALUM.
Hayunble uccienoBanusi B 00JaCTH TEXHOJOTHUU MOJYYEHUS LEUII0JIO3bl U3 BO-
JIOKHUCTBIX MaTepuajoB, U3YUEHUS] CTENECHU BIMSHUS UX CTPYKTYphI U MapaMeT-
POB TEXHOJIOTMYECKOTO MpOIlecca MPOU3BOJICTBA HA MPOYHOCTHBIE, COPOIIMOHHBIE,
ONTUYECKHE U TEeUaTHbIE CBOMCTBA OyMaru, OCyIIECTBISIOTCS B BEAYIIUX HAYYHBIX
IIEHTPaX M BBICIIUX O0OpPa30BATEIBHBIX YUPEKICHUAX MHUpPA, B ToM ducie New
Mexico State University, Chicago Polygraph Institute (CILIA), Heinbach,
Bergische University Wuppertal, Dortmund Technical University (I'epmanus),
Manchester University, University of Bizmingham (BemukoOpuranus), Shanghai
University (Kurait), Kawaguchi (SImonus).

B pe3ynbraTte ucciaeqoBaHuid, MPOBEICHHBIX B MUPE IO MPOU3BOJCTBY Oy-
Marv, COOTBETCTBYIOIIEH COBPEMEHHBIM TPEOOBAHMSIM, TOJYUEHBI Psii HAYYHBIX
pe3yibTaToOB, B TOM YHUCIE. pa3paboTaHbl aBTOMATU3UPOBAHHBIE CUCTEMbI COBME-
CTHMBIX TexHojoruueckux mporeccoB (Voith Paper, Metso, Andritz; I'epmanus,
OunistHIUsA, ABCTpHs); CO3IaHbl OymarojesiareibHbIC MAIIMHBI C MIHPOKUMH
TexHoJoruaeckuMu Bo3MoxkHocTssmMu (Thai Kraft Paper Industry; I'epmanus); pas-
paboTaHbl TEXHOJOTUU TOJIy4eHHUs OyMard Ha OCHOBE MPUMEHEHUS BTOPHUYHOTO
ceipbs (Voith C-bar; 'epmanus); peKkOMEHI0BaHbI TEXHOJOTHH MPOU3BOICTBA OY-
Maru peryisipaeiM criocobom (Stora Enso, International paper, Smurfit Newsprint,
Arctic paper, Thomas de la Rue, Chenmig; ®unnaugusa, CIIA, IIseuws,
®panrnus, Kuraii).

[Ipu u3roroBieHUM Oymaru AJjisi MOJUrpadUUIeCcKOd MPOMBIIUICHHOCTH 0
psy MPUOPUTETHBIX HAMPABICHUN MPOBOMSITCS UCCIEIOBAHUS, B TOM YHUCJIE: pa3-
paboTKa TEXHOJIOTUU MOJy4YeHUs OyMaru ¢ J100aBJI€HUEM MECTHBIX HATypaJIbHBIX
U CHHTETUYECKUX BOJIOKOH, YIIYYIIIEHHE CBOWCTB OyMaru 3a cueT IIeJIEBOrO HC-
MOJIb30BAaHUSI MECTHOTO ChIPbSl, PEKOMEHJAIMA CHUCTEMbI MPOTHO3UPOBAHUS TIE-
YaTHO-TEXHUYECKUX CBOWCTB Oymaru.

Crenenb M3y4YeHHOCTH MPoOJembl. 1 meuyatanus mnonurpaduyecKoin
MPOJYKIIMA OCHOBHBIM HCIIOJIB3YEMBIM MaTepuaoMm sBisieTcss Oymara. Hayunbie
WCCIICOBAHUS TI0 TMOJYYEHHIO IEJUII0JI03bI U3 BOJOKHUCTBIX MAaTEpPHAIOB U CO-
BEPIICHCTBOBAHUIO TEXHOJOTUM W3TOTOBJIEHUS ACCOPTUMEHTa OyMard W3 HHX,
CTPYKTYpE ChIpbsl U OyMaru, ucciieJoBaHuio (GU3NKO-MEXaHUYECKUX CBOUCTB pac-
CMOTpEHBI B paboTax Takux ydeHbIX, kak bapOam B., Bypacko A., Ky3nenos b.,
CwmupnoB B., AnumoBa X.A., Paxmon6epnues I'., [IpumkynoB M., Yemanos X.VY.,
MupkammiioB T.M., Haoues JI.C., HadueBa M.A., Li Van Chi, Kim Chum Kan,
Siegl Sven, Goyal S.K., Huang Guolin, Popescu l.u ap.

W3BecTHBl (QyHIaMeHTalbHbIE paOOThl B LEJUIIOJIO3HO-OYMaKHON U TOJIU-
rpadudeckoit TexHogorusx ydenoix Buczynski L., Varnel D.Felix, Shtreyt F.,
Deykun I.M., Smirh M.K., Jamstrom L. u ap. B 00;1acTH UCCIIEAOBAHMS BIIASHUS
CTPYKTYPBI BOJIOKHUCTBIX MAaTEPHAJIOB U CIOCOOOB MPOM3BOJICTBA Oymaru Ha e€
ceoiictBa; Jlepsarun b.B., Knumosa E.JI., JleontheB B.H., Ko3apoBuikuii JI.A.,
Kopte K., ®mare J[.M., I[laxkenbnsu b.H., bymanoB A.K., Em6aeBa VY.)XK.,
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bynanoB M.A., Ruder R., Rech H., Banencku B. B Teopuu B3ammoneicTBus
CUCTEMBI «KpacKa — 3areyaTblBa€Mblil MaTepuam.

Hano orMeruth, 4TO MPOBEJCHHBIE MCCICIOBAHUS OXBATBHIBAIOT TOJBKO
4acTh MPOOJIEM U HEAOCTATOUHO UCCIIEOBAHbBI BOMIPOCHI UCIIOIb30BAHUS MECTHBIX
BTOPUYHBIX BOJOKOH TIpM HU3TOTOBJICHUM OyMaru, BIHSHHUS CTPYKTYpHI
NEPBUYHOTO CHIPbS, KOMIIO3UIIMU, IMMApaMeTpOB OyMa)KHOTO MPOU3BOJACTBA Ha
KAaueCTBO IEYaTH, BBISBICHUS 3aKOHOMEPHOCTH B3aUMOCBSI3M MEXIY KaueCTBOM
oceTHoil meuyaTH, SIEKTpPOrpadUYecKO U CTPYHHOM TEXHOJOTHSIMH H
CBOMCTBAaMH CHIPhs M OyMard.

CBsi3b TeMbl JUCCEPTANMU C HAYYHO-HCCJIEA0BATEIbCKUMHI padoTamMu
BBINIOJIHEHHBII BbICIIEr0o 00pa3oBaTeIbHOIO yupe:kaeHus. /uccepranmoHHOe
UCCJICIOBAaHUE BBIMIOJHEHO B paMKax IUIaHA HAYYHO-UCCIIEOBATEIBCKUX pPaboT
MIPUKIIAIHBIX MPOEKTOB TalIKEHTCKOr0 MHCTUTYTa TEKCTUIBHOM W JIETKOW IIPO-
MBITIUIEHHOCTH T10 TeMe A-6-012 «MccnenoBanue u pazpadbotka 6ymaru ¢ s dek-
TUBHBIMU M€YATHO-TEXHUYECKUMH CBOMCTBAMHU Ha OCHOBE OTXOJI0OB HATypajbHBIX
U xuMuueckux BosiokoH» (2006-2008rr.); A-13-308 «CoBeplieHCTBOBAaHUE CH-
CTEMBI CTaHAAPTU3AIIMU U cepTU(UKAIUN 11 TledaTHO npoaykium» (2006—2008
rr.); HTII-3-08 «Pa3paboTka mosydenusi Oymaru u3 pa3jiudHbIX BHUAOB LIEIJLIHOJIO-
36l MECTHOTO TPOMCXOXKJICHUS JUISI 1EJUTIOJIO3HO-0yMaXkHOU U MoJurpaduyeckon
oTpaciu pecnyonuku Y3oekuctany (2012-2014rr.).

Leabio ucciieq0oBaHUS SBISETCS COBEPIICHCTBOBAHMWE TEXHOJIOTWH TOJTY-
YeHUs1 OyMaru HOBOTO COCTaBa C MCIOJIb30BAHUEM MECTHBIX BTOPHUYHBIX BOJIOKHH-
CTBIX MaTE€PHAJIOB M CHCTEMBI «ChIPhE—OyMara—0TTUCK» JJISI POTHO3UPOBAHUS Ka-
YecTBa MeYaTH.

Jlyis peanu3ani MOCTABICHHOM IIeNTM OMPE/ICIICHbI CIEAYIOIMNe 3a1a4M UC-
cJ1e/I0BAHUS

CO37IaHUE KOHIIEMITNH, MO3BOJIAIONICH pa3padoTaTh TEXHOJIOTHIO MOTYyUYCHUS
OyMaru c 3aJJaHHBIMH CBOMCTBaMU;

pa3paboTKa MeTOjJla KOMIUIEKCHOM OIICHKM KayecTBa MedaTth Ha Oymarax c
y4€TOM COCTaBa KOMITO3UIIMU U TEXHOJIOIMUYECKUX OCOOCHHOCTEH e€ Mpou3BO-
CTBa;

aHaJIN3 MOJICKYJISIPHOU U HAJMOJEKYJSIPHONW CTPYKTYPhl BTOPUYHBIX BOJIOK-
HUCTBIX MaTEpUAJIOB, CBOUCTB OyMaru C 1eIbI0 MOCTPOCHUSI MATEeMATHUYECKOW MO-
JIeNA 711 YIPaBJICHUS TIEYaTHBIMHU CBOMCTBaMH OyMaru B mporiecce e€ mpou3BO/-
CTBa;

BBISIBIICHHE 3aKOHOMEPHOCTH B3aMMOCBSI3U MEKTY CBOMCTBAMH CBHIPHS, KOM-
NO3ULKEN U IEeYaTHBIMU CBOWCTBaMH OyMaru;

W3YYCHUE BIMSHUS CTPYKTYPBI OyMard pa3jiuyHOro KOMITO3WIIMOHHOTO CO-
CTaBa Ha MOBE/ICHNE B TIEYaTHOM MPOIIECCE COBPEMEHHBIX CIIOCOOOB MeYaTaHus;

onpeseneHrue S3KOHOMUYECKON A((HEKTUBHOCTH OT MIPUMEHEHHUST BTOPUYHBIX
BOJIOKHUCTBIX MaTE€pHaJIOB B MPOU3ZBOJACTBE OyMaru sl TOJUTPAPUIECKOTO
HA3HAYCHMUS.

OO0beKTOM HCC/IEI0BAHUS SBISIIOTCS BTOPUYHBIC BOJOKHUCTBHIE MaTepua-
761, Oymaru ¢ 100aBJI€HNEM BTOPUYHBIX BOJOKHUCTHIX MAaTepUAIOB, HATIOJHUTEIH,
MIPOKJICUBAIOIIME BEIIECTBA, TapaMETPhl TEXHOJIOTHYECKOTO Tpoiiecca 0yMakHOTO
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MIPOU3BOJICTBA, MHOTOKPACOYHBIE OTTHUCKH, OTIEYATaHHBIE O(PCETHBIM, BJICKTPO-
rpaduYeCcKUM U CTPYUHOM MeYaTsIMHu.

IIpeamer uccieqoBaHusi — METOABI M CIIOCOOBI MOJTy4YeHUs: Oymaru ¢ Jo-
OaBJIeHHEM BTOPUYHBIX BOJOKHHUCTBIX MAaTE€pUaOB, OMNPENEICHUS B3aWMOCBS3U
MEXIy KaueCTBOM IeYaTH U CBOMCTBAMU ChIpbs U OyMaru.

Metoabl ucciienoBanusi. B nqucceprannm ucnonb30BaHa HOBAsE METOJ0JIO-
I'Usl CUCTEMHOTO T0JIX0/1a K TOJyYeHHIO0 OyMaru ¢ 3aJlaHHbIMU M€YaTHBIMH CBOM-
CTBaMHU M CTaHJAPTHBIE METOJbI UCIIBITAHUS KAYECTBEHHBIX IMOKA3aTEIeH BTOPUY-
HBIX BOJIOKHHCTBIX MaTE€pPHAIIOB M OyMarud ¢ MCIOJIb30BAaHUEM JICHCHTOMETpHUYC-
CKOM M MUKPOCKOIIMYECKON TEXHUKHU.

HayuyHasit HOBU3HA UCCJIEIOBAHMS 3aKII0YAETCS B CICAYIOLIEM:

pa3paboTaH METOJi KOMILJIEKCHOM OIIEHKHM KauecTBa IeyaThd Ha Oymarax ¢
N00aBJIEHUEM  BTOPUYHBIX  BOJOKHHUCTBIX  MaTEpPUAlIOB, OCHOBAHHBIM  Ha
MPUMEHEHUU CUCTEMHOTO TOJIX0/1a «ChIPhE — OymMara — OTTHCKY;

pa3paboTaH HOBBIM CIIOCOO MOMYUYEHHUS IEJUTIOJIO3bI U3 OTXOI0B COJIOIKOBO-
ro KOPHS ¥ MIIIEHUYHOU COJIOMBI;

ompesieseH ONTHUMAIbHBIA COCTaB JJIsi M3TOTOBJIEHUS OymMard Ha OCHOBE
XJIOIIKOBOM M COJIOJIKOBOM LIEJUTOJIO3bI;

ONpENIENICHbl ONTUMANIBHBIN COCTaB BTOPUYHBIX BOJIOKHUCTBIX MaTE€pUaJIOB,
CIIOCOOCTBYIONIUN  YBEJIMYCHHUIO CTEMEHH KPUCTAUIMYHOCTH, U  YXYIIICHHUE
MEYaTHBIX CBOMCTB 3a CYET YBEIMYEHUS COPOIIMOHHOW BIUTHIBAEMOCTH MpHU
MPEBBIIIEHUHN JIOJIM BTOPUYHBIX BOJIOKHUCTBIX MaTEPHUAJIOB;

pa3paboTaH METOJ YIIPaBJIEHUsI KAYECTBA M€YaTh C YYETOM COCTaBa OyMaK-
HOM KOMITO3MIIMH, CTPYKTYPhl BOJOKHUCTOIO Marepuaia U crocoda ero mnoiyde-
HUS TIPU UCIIOJIb30BAHUN OPTOTOHAIBHOTO IEHTPAITBHO-KOMIO3UIIMOHHOTO TIIaHA
BTOPOTO MOPSIAKA.

IIpakTU4yeckue pe3yibTaThbl HCCIAEA0BAHUS 3aKITOYAIOTCS B CIEAYIOLIEM:

pa3paboTaHbl HOPMATUBHO-TEXHUUYECKHE JOKYMEHTHI MO TOJYYECHUIO IIeI-
JIFOJI03BI U3 OTXOJIOB COJIOJIKOBOTO KOPHS IO Mpe/jiaraeMoMy HOBOMY CIIOCO0Y;

JUISL TIOJIy4eHHs Oymaru ¢ J00aBJICHHUEM COJIOJKOBOM IIEJUTIOIO3BI IO
CO3JaHHOMY HOBOMY KOMITO3UIIMOHHOMY COCTaBy pa3pa0OTaHbl HOPMATHUBHO-
TEXHUYECKUE JOKYMEHTHI;

YCTaHOBJIEHA PErPECCUOHHAS 3aBUCUMOCTh MEX/y CTPYKTYPOM M CBOWCTBA-
MU CBIPbs, PEKOMEHI0BaHbI MyTH YIIPABJICHUS NIE€YaTHBIMU CBOMCTBAMU,

MaTeMaTU4yecKasi MOJENb UCCIEAOBaHMs Mpolecca NepeHoca Kpacku Ha 0y-
Mary mO3BOJIMT MIPOTHO3UPOBATh KAYECTBO OTTUCKA IO MEYaTH, COKPATUT MATEPU-
aJlbHbIE M PHEPreTHUECKHUE 3aTpaThl HA AKCILTYyaTAIMIO0 MPOU3BOJICTBEHHOTO 000-
PYIOBaHUS U 0OECIIEUHUT SKOJOTUYECKYIO 0€30MaCHOCTh IPOU3BOICTBA;

npeayiokeHa MHQPOpPMAlMOHHAs CHCTEMa, BKJIOYarolas B ceOsl JTaHHbIE
CBOMCTB CBIpbS U OyMaru ¢ 100aBJICHUEM BTOPUYHBIX BOJIOKHUCTBIX MATEPHUAJIOB,
MO3BOJISIONIAS [IEJUTIOJI03HO-0YMaKHBIM TPEINPUATUHSIM BBIOPATh ONTHUMATbHBIN
cocTaB OyMa)XHOW KOMIO3HUITUU C YYETOM OCOOCHHOCTEH TEXHOJIOTHYECKOTO TPO-
1ecca nevyaTH Jijisl Ipor3BOICTBA OyMaru ¢ 3aJaHHBIMU IT€YATHBIMU CBOMCTBAMU.

JloCTOBEPHOCTD MOJYYEHHBIX Pe3yJabTATOB. [[0OCTOBEPHOCTH MOJTYYEHHBIX
pPEe3yJIbTATOB MOATBEPKAAETCA COMNIACOBAHHOCTHIO PE3YJIbTATOB TEOPETUUECKUX U
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HKCMEPUMEHTATIBHBIX UCCIEI0BAHUH, MTOJIOKUTEIbHBIMH PE3YJIbTaTaMu anpoOanuu
U BHEJPEHUS, a TaK)KE CPABHEHHMEM PE3yJIbTaTOB, X aJIEKBATHOCTHIO MO M3BECT-
HBIM KPUTEPUSIM OLIEHKH pacCMaTpUBaeMOM MpeIAMETHON 00J1acTH.

Teopernyeckasi 1 NpaKkTUYeCKAs 3HAYMMOCTb Pe3yJIbTATOB HCCJIE0BA-
Hus. TeopeTnyeckas 3HAYMMOCTh PE3YyJIbTATOB PabOThI COCTOUT B YCTAHOBJICHUU
BIIUSIHUS MOJICKYJIIPHON M HAJIMOJIEKYJIIPHON CTPYKTYPbI IEJUTIONIO3bI U3 pa3iny-
HBIX BTOPUYHBIX BOJIOKHUCTBIX MaTE€pHaJOB Ha CBOMCTBA OyMaru M KadecTBO Iie-
YaTH; MPOBEICHUU KOPPEISALUUU MEXAY (PU3HMKO-MEXAHUYECKUMH MOKa3aTeasiMu
MOJYYEHHOW OyMaru u e€ MnevyaTHbIMH CBOMCTBaAMHM; pa3paboTKe crocoda yrpas-
JICHHsI TIeYaTHBIMHU CBOMCTBaAMHU OyMaru B Impolecce e€ Mpou3BOACTBA AJI OLIEHKU
KpPaCKOBOCIIPUSATHS 3al1€4aThIBAEMOI0 MaTepuaia.

[IpakTryeckas 3HAUMMOCTh MPOBEAEHHOIO MCCIEAOBAHHS COCTOUT B PEKO-
MEHJAIMN Coco0a MOTYYSHHs] BOJIOKHUCTBIX MAaTE€pPHAIOB U3 MECTHOTO BTOPHY-
HOTO CBIPBS, 3P(HEKTUBHOM HCIOJIB30BAHUHN 00paOOTaHHBIX MaTEPHAJIOB B TEXHO-
JOTUM TOJIy4eHHUs OyMaru Ha OCHOBE XJIONKOBOM C JOOABJIEHHEM COJOIKOBOU
LEJUTIOJI03bI, XJIOMKOBOH € 100aBJI€HNEM MILIEHUYHOMN LIEJUTIOJIO3bl U CO3/IaHUE CH-
CTEMBI «CBIPbE — OyMara — OTTUCK» JIJIsi TPOTHO3UPOBAHUS KauecTBa MeYaTH.

Buenpenue pesyiabTaToB HcciaeaoBaHusi. Ha ocHoBe pa3paOoTaHHBIX pe-
3yJbTAaTOB IO MOJIy4eHHUs Oymard HOBOT'O COCTaBa C HMCIOJIb30BAaHHUEM MECTHBIX
BTOPUYHBIX PECYPCOB U TPOTHO3UPOBAHUIO KaueCTBA ME€YaTH:

Ha TOJyYE€HHUE LEJUII0JIO3bl U3 OTXOJI0OB COJIOJKOBOIO KOpHS, Ha COCTaB JJIs
NOJIy4eHHUs] OyMaru ¢ 100aBJIEHUEM XJIONIKOBOW M COJIOJKOBOM LIEJLTION03bI BbIIA-
HBI TIATEHTHl ATEHCTBA WHTEIUICKTYyallbHOW cOOCTBeHHOCTH Y30ekucrana («Crio-
co0 momydeHus nemutrono3sny, Nel AP 04879 — 2014 r.; «CocTtaB a1 H3rOTOBJICHUS
Ooymaru», NeIAP 04981 — 2014 r.). HayuHble pe3yabTaThl Jajdld BO3MOXKHOCTh pa3-
pabOTKK HOBOW MMIIOPTO3aMEHSIOLIENH OyMaru Ha OCHOBE MECTHOTO ChIPbS;

TEXHOJIOTHsSI TIOJy4eHUs] OyMaru HOBOrO COCTaBa C MCHOJb30BAaHUEM MECTHBIX
BTOPUYHBIX BOJIOKHHCTBIX MAaT€pPHAJIOB M CUCTEMA MMPOTHO3UPOBAHUS KAUECTBA Iie-
yaTu anpoOUpPOBaHBI HA MPEINPHUSATUSAX IEIUTI0I03HO-O0yMaXHOTO MPOU3BOJICTBA
000 «GIGRO FARM TEXNO», OO0 N1 «JUHAL QALIN-QOG’OZ» na oc-
HOBE YTBEPIKJICHHOTO TEXHOJIOTMYECKOT0 periiaMeHTa (akT ATeHTCTBA MO NIeYaTH U
UH(pOpPMAIIUK 0 BHEAPEHUHU B MPou3BoACTBO Ne06-2754 ot 18.12.20151.). BHeape-
HUE pe3yNbTaTOB AMCCEPTALMU B MPOU3BOJCTBO YBEIMUMBAET OOBEM MPOU3BOJ-
cTBa Oymaru B pecny0iivke Ha 6-8% U crocoOCTBYET YIyUYIIEHUIO KayecTBa reva-
TH.

AnpoOauuss Ppe3yabTaTOB MCCJIeI0BaHMs. Pe3ynbTaTel HCClenOBaHUs
JIOJIO’KEHBI HA 24 Hay4YHO-TEXHUYECKMX KOH(PEPEHIUAX, B TOM Yucie 9 MexmyHa-
poanwix: «llo mpobinemam monurpadguu B coBpemenHoit Poccum» (Poccuiickas
denepanmst, Omck, 20011.), «Proceeding of joint scientific seminar of winners»
(Kuraii, Illanxai#t, 2005r.), «[lo mpobsemMaM S5KOHOMHUKH W MPOTPECCHBHBIM
TEXHOJIOTUSIM TEKCTWJIHBHOM, JIETKOU M mosurpadudeckux orpacisx» (Poccuiickas
deneparus, C-TIlerepoypr, 2009, 2010, 2012rr.), «Achievement of high school -
2013» (boarapus, Codus, 2013r.), Ha pacHIMPEHHBIX HAYYHBIX CEMHHapax
kadenpsl «MartepuanoBeneHue» MOCKOBCKOTO rOCYAapCTBEHHOTO YHUBEPCHUTETA
neuatu (Poccuiickas ®eneparust, Mocksa, 2012, 2014rr.).
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Ony6JuKoBaAaHHOCTH pe3yabTaToB. [lo TeMe guccepramuu OmyO0IMKOBAaHbI
71 Hay4dHBIX TPYJIOB, B T.4. 21 )KypHajbHbIE CTaThH, U3 HUX 1 MoHOTpadus u 2 na-
TeHTa Ha n300peteHue PecnyOnuku V30ekucraH.

Crpykrypa m 00bém auccepraumu. Jluccepraiusi COCTOUT U3 BBEICHUS,
HIECTH TJIaB, 3aKJIFOUEHUS, CIIMCKA MCIIOJIb30BAHHON JUTEPATYphl U MPUIIOKEHUN.
O6weM auccepranuu coctaniseT 200 cTpaHuil.
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OCHOBHOE COIEP KXAHUE IUCCEPTALINU

Bo BBeeHHM OOOCHOBBIBA€TCSI AKTYaJbHOCTh U BOCTPEOOBAHHOCTH TEMBI
auccepTanu, (QOpMHUPYIOTCS Lenb M 3aJayd, a TakkKe OOBEKT U MpeIMeT
VCCJIEIOBAHMSI, IIPUBOJMTCS COOTBETCTBUE MCCIECAOBAaHUSA MPHUOPUTETHBIM
HAlpaBJICHUSIM pPa3BUTUS HaykKu U TexHosorun PecnyOnmuku VY30ekucraH,
U3JIaraloTCs Hay4yHas HOBH3HA M IIPAKTUYECKHE PE3YJbTAThl MCCIIEIOBaHUS,
O0OOCHOBBIBAETCSI  JJOCTOBEPHOCTh IMOJYUYEHHBIX pE3yJNbTaTOB, PAaCKPHIBACTCS
TEOPETUYECKAS U MPAKTUYECKAs 3HAYMMOCTD IMOJyYEHHBIX PE3YyJIbTATOB, IPUBEICH
CIIMCOK BHEIPEHUW B NPAKTUKY pPE3YJIbTATOB HWCCIENOBAHUSA, CBEACHUSA 10
OIMyOJMKOBAaHHBIM Pab0oTaM U CTPYKTYpE JUCCEPTAIUH.

B nepBoii riiaBe nuccepranuu « BiMsiHue CTPYKTYPbl BTOPUYHBIX BOJIOK-
HHUCTBIX MaTepuajioB (BBM) Ha cBoiicTBa OymMaru M KayecTBO Ie4aTw» Ipo-
aHAJIN3UPOBAH AHAIUTUYECKUN 0030p JUTEPAaTypHBIX HMCTOYHUKOB, B YAaCTHOCTHU
HAYYHO-UCCJIEIOBATENIbCKUX padOT MHOTMX YUYEHBIX, HAIIPABJIEHHBIX HA pa3paboT-
KY TEXHOJIOTUHU IOJIyYEHUs LEJUIKOJI03bl U3 BOJIOKHUCTBIX MATEPHUANIOB U Iepepa-
OOTKM MX B pa3jiMyHble BUABI Oymaru, MUCCIEAOBAHUSAM IO BIUSHHUIO CTPYKTYpPBI
BOJIOKHHUCTBIX MaTe€pHaloB U CIOCOOOB MPOU3BOJCTBAa Oymaru Ha €€ CBOMCTBA U
Ka4yeCTBO II€YaTH.

BrIsiBNIeHO, UTO paHee BBINOJIHEHHbBIE pa0OThI 110 MOJyYEHUI0 OyMaru C 3a/1aH-
HBIMU NEYATHBIMU CBOWCTBAMH, HE PACCMATPUBAIOT METOAOJOTUYECKHE BOIPOCHI
10 IPOTHO3UPOBAHUIO KAUECTBA MeyaTh Ha Oymarax ¢ qooasieHueM BBM.

B cBsi3u ¢ 3TUM aKTyJIbHOU 3a7aveil HacTosAlEH pabOThl SIBISETCS UCHOJIb-
30BaHUE JIJIs1 MPOTHO3UPOBAHUS KauecTBa MeyaTu Ha Oymarax ¢ jo0aBiieHrneM BBM
CUCTEMHOTO IMOAX0/a, MO3BOJIIONIET0 YBEIMYUTh ACCOPTUMEHT OymMaru U3 MecT-
HOTO CBIPBS C OTHOW CTOPOHBI, KAYECTBO MEYATH C APYTOM.

Bropas rnaBa «Pa3padoTKa TeXHOJIOTMH MOJYy4YeHUs] OyMaru» MocBslIeHA
pa3paboTKe TEXHOJOTWHU MojydeHus Oymaru ¢ gobasiennem BBM c 3amanHbiMu

NeYaTHBIMHU CBOMCTBAMH COTJIACHO CHCTEMBI IPOTHO3UPOBaHMS KadecTBa (puc.1).

CsoWcTBa Lenmnonosb
(MaccoBaga fona a-uennionosbl, cTenelb 6enusHbl, Cr)

KAYECTBO
MEYATU

TexHonorus u cnoco6
NOMyYEHNa Lennonosabl

JoCTynHOCTb,
3KOHOMUYHOCTb

Komnosuuumsa
Bymarn
- PBIHOYHO-3KOHOMUYECKIE

hakTophl
MapameTpbl NPOM3BOACTBA

6ymaru (npouecc pasmona
KOHLIEHTpaLMs Macchbl
TEXHONOTMYECKNIA PEXNM)

Mpouecc
nepeHoca
n3obpaxeHns

oceTHbIN U BECKOHTAKTHbIN
cnocoBbl neyaTn)

NEYATHBIN
NMPOLIECC

BYMATA

MeyvaTHble cBoWCTBa Bymaru
(nopucToCTb, NOBEPXHOCTHAA MeyaTHasa Kpacka unu
BMUTbIBAEMOCTb, MMaAKOCTb) Kpacalline BellecTsa

Puc.1. Cxema B3auMOCBSI3M 3JIeMeHTOB cucTeMbl «ChIpbé — Oymara — OTTHCK)
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CornacHo pa3pa00OTaHHOTO METOJa KOMIUIEKCHOW OIIEHKM KadyecTBa IMeyaTH
(puc.2) uccnenoana ctpykrypa BBM. Ycranosneno, uto no6aBieHun K OyMaxk-
HOM Macce BBM He yXyamuT ONnTHYECKHE CBOMCTBA MCXOAHOM XJIOIKOBOM LIEJ-




mrono3bl (XI11), Tak Kak cTerneHb OeaM3HbI COI0AK0BOM 11einTron03bl (CI) n keHad-
ol 1nemtrono3bl (K1) maentuuna XII. Mensbiee coaepkaHue o-1eJITH0I03b1 0Y-
JIeT CIIOCOOCTBOBATH JIETKOMY (PMOPHILIUPOBAHUIO M TIOJTYYEHUIO TPOYHOM Oymaru

(puc. 3,a).

B pesynbrare uccneaoBaHus BIMSHUS BS3KOCTH PACTBOPA LEJUTIOIO3bI, SIBIIS-
roueiicss mepo CII, Ha TPOYHOCTHBIE CBOMCTBA MOJYYEHBI KOPPEISILIUOHHBIE 3a-
BUcUMOCTHU (puc.3,0), KOTOpbIE PEKOMEHIYIOTCS JIJISl UCIOIb30BaHUS TIPU TIPOBE-
JIEHUHU J1a00PaTOPHOTO IKIPECC-KOHTPOJIS 3a KauecTBOM 1eutrono3. Jms CII u IT1]
3HaueHus «kputndecko» Bsizkoctu 100 clla.c, mma KL — ne menee 200 clla.c,
npu 0oJjiee HUZKUX 3HAYEHUSX BSI3KOCTH 3aMETHAas JECTPYKIIUS ILIEJUTIOJIO3bI TMO-
BIIMSIET HA IPOYHOCTHBIE XapAKTEPUCTUKH.
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Puc.3. [loka3zarenu cBoiictB BBM u Biiusinue BSI3KOCTH PacTBOPA HA €€ MPOYHOCT-

HbIEe CBONICTBa

MNoaroToBKa BTOPHYHOTO BONOKHUCTOMO Matepmrana
(ouncTka, peska, npomeleka, o0e3BoMHBAHNE)

OTeapka u oT0eNKa

YTUnusaunA oTpaboTaHHOo
BapOoYHOro pacTeopa

<

Pa3amon
I

Llennonosa ua
XNONKOBQIO NWHTA

CocTtaBneHne KomMnoznwmi

MpoKneka u HaNoNHeHe

AKKyMyNMpOBaHWe Macchl

Pazbaenenue

Ounctra

BhInyck MACChl Ha CeTKY

OTnUe

MpeccoeaHue

Cyuika

Hamotka

Puc. 4. TexHonoruyeckasi cxema U3roroBjieHusi Oymaru ¢ groo6asjieauem BBM
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CoriacHO CHCTEMHOTO MOAXO0AA, AJIs MOATBEPKIAEHUS BO3MOKHOCTH UCIOJIb-
30BaHMs UccienoBaHHbIX BBM B kaduecTBe 100aBKM B OYMa)KHYIO Maccy JUisl pe-
T'YJIMPOBAHMS U YIIPaBJICHUS MEYaTHBIMU CBOWCTBaMH, ObUIH MOJTy4YeHbI OyMaru c
uX J100aBJICHUEM 10 TEXHOJOTUYECKOU cxeme (puc.4) U u3yyeHbl X CBOMCTBA.

Hcxonusie BBM ounmany OT MOCTOPOHHUX MEXAHUYECKUX IIPUMECEU, KHU-
POBOCKOBBIX BKJIIOYEHUH, 3aT€M MPOUCXOAMII MPOILIECC OTBAPKH, OTOEIKH, pa3Mo-
na.

Crioco6 monydenwust neumoiio3sl u3 OCK (IAP 04879) ¢ nmpumeHeHueM Iie-
pOKCHa BOIOPOJa 00ECIIEUNBAET BHICOKYIO KaU€CTBEHHOCTh M 0JaroTBOPHO CKa-
3BIBAETCS HA 3KOJIOTHIO.

Ilepen cmenieHMEM HCXOJHBIE BOJOKHHUCTBIE MaTepuajbl (B COOTHOIICHHSX
100% XII Aurutonsckoit dhadpuku u3 XJI; ¢ 20%-apim nob6asnenunem OHII; KI11;
¢ pazimunbM conepxanuem CII u I11) pazmaneiBanu Ha «Maccpoine-22,5» B Bo-
JIe 10 OIpECICHHON CTENEHHU MoMOoJa, YTOObl B OyMakKHOM Macce HE OCTaBaJIMCh
IJIOTHBIE KOMKH, YXYAIIAIOIINE KAYeCTBO OyMaru.

OTnuB OyMaKHBIX MPOO OCYIIECTBISUIM Ha J1a0OpPATOPHOM JIUCTOOTIIMBHOM
anmnapare, CylIKy NPOBOJIWIM Ha JUCTOCYIIMJIBHOM allapaTe B TEXHOJIOTUYECKON
naboparopun OO0 «TalKkeHTKOT031.

Pe3ynbTaThl NpOBEAEHHBIX 3KCIEPUMEHTAIBHBIX HCCIECIOBAHUI TO3BOJIWIIU
BBIOpATh COCTAB JIJIs U3roTOBNIeHUs Oymaru, Bkimovaromuii X1 u CL] (IAP 04981).

Hccnenopana HaamoiekyisipHas crpykrypa BBM ¢ nmomompro UK-
CIIEKTPOCKONMU W METOJOM PEHTIE€HOCKONMWHU. Y CTaHOBIEHO, uTo BBM wumeror
MOJIOCHI TIOTJIOLEHUSI, XapaKTEepHbIEC ISl LEJUTIOIO3HBIX 00pa3loB, U J00aBICHHE
CL, KL u OHIII x Xx101MKOBO, MPUBOAUT K YMEHBIIEHUIO COPOLIMOHHBIX CBOMCTB,
kpome I1L, Tak kak KpucTauIMuecKas 4acTh LEUIIOJIO3bl YMEHBIIAET 00bEM MOP U
PEaKIMOHHYIO JOCTYITHOCTh MOBEPXHOCTH.

WccnenoBanusi moBepxXHOCTHOM CTPYKTYyphl BBM B HaOyxiieMm cocTOSIHUM
10 COPOIIMOHHBIM CBOMCTBaM, OTPEIEICHHBIX HA BHICOKOBAKYYMHOW YCTaHOBKE C
PTYTHBIMU 3aTBOpaMH U KBapiieBbiMU Becamu Mak — bana, BbisiBuiu, uto 30%-oe
no6asnenue K1, CLI, ITL] mpuBOAUT K YBETUYEHUIO COPOLIUU TTAPOB BOJIBI.

Ha ocHoBe pacuera xkanuuisspHO-TIOpUCTON CTPYKTYypsl BBM ycTaHoBi€eHoO,
4TO BBeJeHUE B OymMaxkHyiro maccy 20% BBM ontumansHo, ganbHeiiee 100aB-
JICHUE TIPUBOJIUT K YXYIIICHUIO TIEYaTHBIX CBOMCTB 3a CUET YBEIWYEHUSI COPOITH-
OHHOU BNUTHIBAEMOCTH. BhIsiBIIeHa TIpsiMasi TPOMOPIIUOHATIEHOCTD MEXIY KOJIude-
CTBOM IorJiomniaemMoin Biaru (mpu 65% OTHOCUTENIbHON BIIa’KHOCTH BO3]lyXa) U CO-
JepkaHueM aMophHOM (ppakuuu, ONPEAEICHHBIM METOJAOM PEHTTE€HOCKOIHH.

YMeHbllIeHne KPUCTANIMYHOCTH, BBIBICHHOE METOJIOM PEHTIE€HOCKOIUH,
npu godasinenun OHII npuBeno kK U3MEHEHUIO KOJIMYeCTBa ajfcopbaTta B 3amod-
HEHHOM MOHOCJIO€ MOJIEKYJIbl Ha IOBEPXHOCTH (pHUC.D, ).

Hccnenoanue coiictB Oymaru ¢ qobasienuem 11 mokasano, uto npu 20 -
30%-m noGaBnenuu 11 MOXXHO OTperynupoBaTh COPOIMOHHBIC M MPOYHOCTHBIC
coiictsa I1L] (puc.5, 0).
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Copbuus
1

Cpeq paavyc Kanunnap s EMKOCTE MOHOCTOS
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Puc.5. B3anmocBsizb MexK1y COPOLIMOHHBIMYI ¥ IOBEPXHOCTHBIMHU CBOHCTBAMH OyMaru ¢
nodasjenueM BBM u cBoiictBa Oymaru X, ¢ nooasjaenuem I111

= 8000 4
Iﬂ 7000
§ 160
E 6000 1 _2 BapuaHT 140
e 3 papuant  ®
m 4000 4 - 100
T o . 67.7 79
3_ 2000 -“‘“—-——-—_*___:__'____._:—isapuam 80
40
@ 1000 ™~ BapHaHT
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’ 0 10 20 30 40 50 60 1 BapHnaHT 2 BapMaHT 3 BapKWaHT 4 BapuaHT
% [06aBKK NWEHUYHOA Lennonoasbl = nopncmcw-snmusawmaﬂ cnocobHocTb no KobBa (30)
a) 6)

a) Ha pa3pbIBHYIO JUIMHY Oymaru X,; 0) Ha cTpyktypy Oymaru X, ¢ 20%-m 111
Puc.6. Biusinue pexxumMa o1/IMBa

UccnenoBanne BiMsHHSA Ipolecca pasMoia Ha coiictea BBM mokasano,
yTo Oymary ¢ Mexanndeckoi mpouHocThio 3500-4000 M MoKHO TOTyunTh mipu 20-
30%-om no6asernu I111 i mpu crenenn momorna 35° I1IP (2 BapuanT) (puc.6, a).

AHanu3 cBOMCTB Oymaru X, MOJYYEHHBIX MPU Pa3HbIX BapHaHTaX MOKa3al
(puc.6,06), yTO ecnaM 3HAYEHMS IUIOTHOCTH M TIOPUCTOCTH Tpu 2 W 3 BapHaHTax
UJCHTUYHBI, TO 3HAYEHUS BIUTHIBAIOMIEH CITOCOOHOCTH, KOTOpas BIMICT Ha IPO-
IIECC B3aUMOJICHCTBUSI OyMaru W Kpacku, 3HAUUTEIBHO HIDKE TpH 3 BapuaHTE
(puc.6,0).

J1J1st BBISIBIICHUSI ONTUMAIBHBIX YCJIOBUHM MPOTEKAHUS MPOIlecca U HaXOXKIe-
HUS KOA(DPUIIMEHTOB MOJIMHOMA HCIOIB30Bad MHOTO(AKTOPHOE IJIAHUPOBAHHE
IIPU MCTIOJIB30BAHUH OPTOTOHAIBHOTO IEHTPAIBHO-KOMITO3UIIMOHHOTO TIJIaHa BTO-
poro mopsiaka, rae 0ObEKTOM HCCIEOBaHUS CIyXWia Oymara ¢ ao0aBieHUEM
BBM, a kputepueM ONTUMM3AIMU - BIUTHIBAIONIAS CIIOCOOHOCTD, SIBIISIOIIASCS
OJIHUM U3 HamboJee 3HaYUMbIX (DAaKTOPOB, BIUSIONMINX HA B3aMMOJICHCTBHE OymMaru
C KpacKkoi B Tpoliecce mevyatu. B KauecTBe OCHOBHBIX (PaKTOPOB B3ATHI — KOMIIO-
3UIMOHHBIN COCTaB, CTETICHb TOMOJIA i KOHIIEHTPALIUS [ICJIOYH.

A

Y, =27.38-1.09X, - 0.35X, +0.02X; —0.32X, X, —0.42X,X; +0.55X, X, + 24X} +0.79X; +2.13X;

Wrak, ucmonb3ys MaTeMaTHYECKYI0 MOJICTIh MOXKHO CKasaTh, 4To Ipu 26%-
HoM noGasnennu I1L] mpu crenenn momona 44°1IP (puc.6, 6) yIaI0Cch pasMArduTh
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WU YJAJIUTh NEPBUYHYIO CTEHKY BOJIOKOH MIIIEHUYHOW COJIOMBI, YTO MO3BOJIKIIO
no0UThCst Xopouiero GuOpHUILIMPOBaHUSI BOJIOKOH U MOJTY4YeHUs: Oymaru ¢ yMeHb-
[IEHHOW BNUTHIBAIOIIECH MOBEPXHOCTHIO.

MareMaTuyeckuii aHaiuu3 Pe3yibTaTOB UCCICAOBAHUM BBISIBUI KOMIIO3UIIU-
OHHBIM COCTaB U CTENEHb MOMOJIa Hau0oJiee 3HAYUMBIMHU, MOJIEIb PEKOMEHIYETCS
JUTSL KCTIONIb30BaHUS B CUCTEMHOM YIIPABJICHUHU TI€YaTHBIMU CBOMCTBaAMU Oymaru B
npoiiecce €€ Mpou3BOACTBA.

B Tpetneii riiaBe «McesienoBanue BIAMSHUS KOMIIO3UIMU, HATIOJTHUTEJIS
U MOBEPXHOCTHOM MPOKJIEHKN HA KAYeCTBO MeYaTH» UCCIIEAOBAHbI MapaMeTphbl
CBOMCTB OymMaru B 3aBUCHMOCTH OT KOMIIO3UITMOHHOTO COCTaBa, MPHU Pa3TUIHBIX
HAMOJIHUTENSX U MOCIIE MOBEPXHOCTHOU MPOKJIEUKHU.

N3menenune HaamolekyapHor cTpykTypsl (CK) BeIpa3uinoch Ha 3HAYEHUAX
nopuctocT. [lo moACUNTaHHBIM 3HAYEHUSM CPEIHETO pa3Mepa Mmop MaToBbIe Oy-
Mard IMeT MUKPOIIOPUCTYIO CTPYKTYpY (1pH f,= 0,01-0,05 MxMm).

[To 3naueHusaM pa3pbiBHOW JIHHBI OT 4384 no 5430 M Oymaru X, um X
MOKHO CYJHMTh O TPOYHOCTH U FE€TEPOr€HHOCTU PACTUTENBHBIX BOJIOKOH, Oo0ecIie-

YEHHBIE COJIEPKAHUEM B KOMIIO3HUIIUU HAPSIY C JJIMHHBIMU BOJIOKHAMH XOPOIIIO
pa3pabOTaHHBIX MEJKUX. YBEIMUCHUE HAPYKHON MMOBEPXHOCTH HAOYXITUX THOKHUX
BOJIOKOH TIpH (pUOPMILIALIMKA U OTHIEIUICHUH TOHYAWIIKUX (UOpUIUT HAOMIOAaeTCs
Opu BBEIACHUM B cocTaB OyMaxxHoW macchl CLI, 4TO mpHBOIUT K YHPOYHEHMIO
crpykrypsl Ha 10-11%, yem nipu ucnonb3oBanuu npyrux BBM (puc.7).

NOPUCTOCTE

NOE epXHOCTHAA BNWTRIE 3E8M OCT B I Cp.paamep nop

XK

COpPGLMOHHEIE CB OACTE 3 : . _ MpazpkigHan onHa

GenuaHa

Puc.7. KomniexkcHas oneHnka cBoiicts Oymaru c 1o6asiaeauem BBM

[TpuurHOV MOHMKEHHON MEXaHUYECKOW MPOYHOCTH Oymaru X, SBISETCS HE
CTOJIbKO KOPOTKOE€ BOJIOKHO, CKOJILKO HEJOCTATOYHOE BO3CHCTBHUE HA MEPBUYHYIO
CTEHKY BOJIOKHUCTBIX KJIETOK.

benuzna 6ymaru B mpenenax cranaaprta (ot 72 1o 91%), no koTopbiM Oe-
JIM3HA MEJIOBaHHOM Oymaru 6€3 ONTHYECKOro OTOCNIMBATENSI COCTABIISICT HE MEHEE
76%, a ¢ ONITHYCCKUM OTOCIIMBaTeIeM — He MeHee 84%.

PesynbTaTel ucciaenoBanus BiausHus goOapieHuss BBM Ha 3HaueHus Hempo-
3pavyHOCTH, OMPENCISIONICH MeYaTHbIE CBOMCTBA OyMmaru, MOATBEPAUIU TPUTOI-
HOCTh OyMaru Jijisi OTHOCTOPOHHEH MeYaTh MHOTOKPACOYHOW MPOAYKITUH, IS 2-
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CTOpPOHHEH medyatu 0e3 MpPOCBEUMBAHMS-TIPOOMBAHUS M300pakeHUs HeoOxoauma
JOTIOJTHUTENbHAS MPOKJIeiiKa JIM00 M3MEHEHUE COCTaBa MJIM KOJIMYECTBA HAOJIHHU-
TeJsl.

[lo pe3ynbraram HcclieIOBaHUNA CIOCOOHOCTH Oymaru BOUTHIBaTh BOAY uep-
HWIBHO-IIITPUXOBBIM METOJIOM H IIPHU OJTHOCTOPOHHEM cMaunBaHuu (Meton KoooOa)
(puc.7) yctaHoBJIeHO, 4TO A0OaBieHrne BBM B OyMakHYIO Maccy CIIoCOOCTBOBAIIO
MOJIYYCHHUIO HEBJIArOCTOMKHUX OyMar.

N3yyeHne KMHETHKU BOCHPHSITHS OPraHMYECKOrO0 pPacTBOPUTEN (KCHIIOJNA)
nokasayio, uro npu mob6asieHuu III] co cremeHsio momosa 30°LIP (1 BApUAHT)
BpeMsl BOUTHIBaHHS 110 10 ¢, T.e. OyMaru ¢ BBICOKOW BIMTBIBAIOIIEH CIIOCOOHO-
CThIO. YBEIMYEHUE CTENEHU TOMOJIAa U3MEHWIO KalHJUISIPHO-TIOPUCTYIO CTPYKTYPY
OyMmaru, Tak KaKk BpeMsi, B TEUEHHE KOTOPOro ucye3 OJECK Karulk KCHII0JIa, PEBbI-
cuio 10 c.

WNnenTuynble 3HaYEHUs MOPUCTOCTH, OOECIIEUYEHHbIE 3a CUET J00aBlICHUSA
K1I, CLI u OHILI, xpowme IIIl, B Oymakuyto Maccy, XapakTepu3yloT YMEHbIIICHUE
o0beMa Mop U PEaKUOHHYIO TIOCTYIHOCTh MOBEPXHOCTH (puc./). Mcnonb3oBanue
I1L] B xauecTBe 100aBKU TpeOyeT TIIATEIBHOIO 110A00pa KOMIO3UIIMK UK BbIOOpa
ONTUMAJIBHBIX PEKUMOB JJI1 00paOOTKH BOJIOKHUCTOTO MaTepuara.

HccnenoBanue BOUTHIBAIOIIEH CHOCOOHOCTH MO OTHOUICHHIO K IMEYaTHBIM
KpackaMm, uccienoBanHbiM corsacHo 'OCT 24356, nokazanu npu 5%-HoM copep-
YKaHUM KeHada, KpacKoBOCIIpUsTHE BbilIe Ha 15,3%, yeM Ipu TOM Ke CoJIep>KaHuU
OHIII, CII. Ynnoraenue ctpyktypsl npu 10 — 15% no6asnennn BBM crabunu-
3UPYET BIHUTHIBAIOILYIO CITIOCOOHOCTH OyMaru (puc.8).
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Puc.8. I'padpuku 3aBHcUMOCTH MeKAY NOKa3aTeJsIMU KpacKonepexoaa Ha Oymarax
€ Pa3IMYHbIM KoJM4YecTBOM 100aBok BBM 1 nx ypaBHeHusl perpeccuu

VYBenuueHne KOJIMYeCTBa MACChl MEYATHON KPAaCKH, Mepexousiiei ¢ GopMsl

Ha Oymary, HaOJoqaeTcs pHu yBeInYeHUH coaepkanus B e€ cocrase OHIL, CLI.

[TpuueM cHayana 3TOT MapaMmeTp BO3pACTaeT OBICTPO, a 3aTEM MEPEX0] KPacku Ha

oymary ¢ poctom coaepkanusi OHII u CL] 3amensnsieTcss U BOUTHIBAIOIIAS CIIO-
COOHOCTh OyMaru ocialisieTcs u3-3a YIUIOTHEHHUS CTPYKTYPBHI.

CtpykTypa MOBEpPXHOCTH Oymaru u3 Xopoiro (puOpHLTMPOBAHHBIX IEIITIO-

JIO3HBIX BOJIOKOH, CHJIBI B3aMMOJICHCTBHS MEXKTy KOTOPBIMU BBIPAXEHBI Yepe3 pas-
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PBIBHYIO JITTUHY, TTO3BOJIJIA YBEIIMYUTh NIEPEX0 ] Kpacku ¢ hopMbl Ha Oymary ot 53
10 56% (puc. 8).

3HavyeHUs1 ONTUYECKUX IUIOTHOCTEH Ha OTTHCKaX, OTIEYaTaHHBIX Ha Oymarax
c no6asnenreM BBM, Onu3Ku K 3HaYEHUSIM ONTHUYECKHUX TUIOTHOCTEH Oymaru Ma-
muHHOM Thagakoctu, TUILNel, 2, 3 u odceTHoit Nel, cormacHo JeHCHTOMETpHUUE-
ckuM HopMmaMm |1SO 12647-2. Dta 3aBUCUMOCTD JOJIKHA YUYUTHIBATHCS MPU MIPUMeE-
HeHMr BBM B IpOMBINIIIEHHBIX YCIIOBUSAX.

AHanu3 CTOMKOCTH MOBEPXHOCTH OyMaru K BBIIIUIIBIBAHUIO BBISBUJI, YTO
HET HUKAKUX MOBPEKIACHUM, T.€. UX MOKHO HCIIOJIH30BATh ISl KAYECTBEHHOM Tie-
YaTHu.

Jliist Toro yToOBI KCIIONIB30BaTh OyMaru ¢ nodasienneM BBM mis nByxcro-
pOHHEH TeuyaTy 0e3 OmaceHus, YTO TEKCT, HalleYaTaHHbIM Ha OJJHOM CTOPOHE CTa-
HET MPOCBEUYMBATH HA MPOTUBOMOJIOKHYIO CTOPOHY, YTO 3aTPYAHSIET YTEHUE TEK-
cTa, HEOOXOIUMO, YTOOBI €€ HeMmpOo3pavyHOCTh OblIa He MeHee 94%, M 4ero uc-
CJIE/IOBAJIM CTETECHb BJIMSHUSA YETHIPEX BUJOB HAIMOJHUTENS Ha CBOMCTBAa Oymaru

(puc.9, a).

Oenu3Ha
18

+ .
a
149 TanbK
IIEPOXOBATOCT 4 f BEMPOSPATHOCTE - ' | ! KaonuH
5, men MX01
TAIbK 2 ve men MMC1
" '_ fL|
MMC1 —-. 8 06 ] men MIC1
| c
. . 041
<
YIUIHHEHHE : E"
o papBEe # COTIPOTHEIIEHHE 5 o : , :
N
p o “;]; '—\i\- pasnHpaHHIo 0 40 0 80 100
) \\\Q T OTHOCHTENBHAA MNOLAML PACTPOBOM TOUKN HA OpUTMHane, S op.
Ny—=-MXO1
paspyImaoniee yCUHe
a) 6)

a) Ha cBoiicTBa Oymaru X.; 0) Ha ONTHYECKYIO TUIOTHOCTh OTTUCKOB
Puc.9. luarpamMmma BJIMSIHUS HANIOJIHUTeJIeH

B pesynpTaTre MOXHO cCKa3zaTh, 4YTO 0pHU J00ABICHUM HANOJHUTEIS
HanOoJbIIeH OEMM3HOW W HEeMpO3pavyHOCThIO O0Jamaer Oymara ¢ J0OaBiICHUEM
tanbka TMK-28, crenens 6€MM3HbI KOTOPOTO BBIIIE, YEM Y APYTUX HAOTHUTEIICH.
Hcnons3oBanne menra MMC1 3HaUMTEILHO CHU3HWIIO TJIQJKOCTh 00pasiia Oymaru,
YTO CBSI3aHO CO CTpyKTypoil Mmena MMCI1, koTopasi UMEeT B CBOEM COCTaBe Ipy0o-
JTUCTIepCHBIC (PpaKIUK, MPU APYTUX HAMOJHUTENSIX - MPUOIU3UTEIBHO OJIMHAKOBAS
nepoxoBaTocTb. Haubompleit mpoYHOCThIO MPU PACTSHKEHUH 00J1a1at0T 00pasiibl
HarnosHeHHble Metiom MMCI1 (2,8%), HauMeHbIlIe pacTSKUMOCTBIO — TPHU HC-
noas3oBanuu Tanbka TMK-28 (2,4%).

[To cpenHuM 3HAYEHUSM ONTUYECKUX IJIOTHOCTEH OTTUCKOB (puc.9, 0) 3a-
KJIFOUMIIU, YTO uccienyemas Oymara X, ¢ 100aBJIE€HUEM TallbKa U KAOJIMHA OJIM3Ka
M0 3HAYEHUSIM ONTUYECKUX IJIOTHOCTEH K Oymare MallMHHOW IaJKocTH, odceT-
Hoii Oymare Nel, cormacHo aeHcutomeTpudeckuM Hopmam 1SO 12647-2.

[Io 3HaYeHUsIM KpacKOIEpeXoaa, OIPEAEIEHHbIM COOTHOLIEHHEM MacChl
KpacKu, MepeHeceHHONW Ha Oymary, K Macce Kpackud Ha (opme, BUIHO, YTO IS
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Bcex 00pasnoB ¢ ¢opmbl nepexoauT 10 50% kpacku. Y Oymaru, rjie B Ka4ecTBe
HATIOJIHUTEJIS. UCIOJIb30BAJICS TaJIbK, BIUTHIBAIOIIAS CHOCOOHOCTh MEHBIIC H3-3a
IUIOTHOM CTPYKTYpPBI, IOATOMY Kpackornepexo coctaBmi 51,5% (puc.10).
VHTEeHCUBHOCTh OTTUCKOB TP MUHMMAJIBHOM PacXojie Kpacku o0ecrieunBa-
eTcs pu 100aBJICHUU B OYMa)KHYIO MacCy KaoJiMHa WM MeJia, TaK KaK UX 4acTHY-
KM, 3aIll0JHUB TOPbI OYMa)XKHOTO JIMCTA, YIUIOTHUIIA CTPYKTYpPY OyMaru U yMCHb-
MMM BIIUTBHIBAOIIYO CITIOCOOHOCTD K KpacKe.
1.2

N LY 49,2% 21 5%

43,1%
0,8 1
0,6 1
360 378 355 m2
0.4 4

0,2 4

0

a 0 B r

a—wmen MMCI, 6 — men MXO01, B — xaonun KAX, r — tanek TMK-28
Puc. 10. Ba1usiHusi mepoxoBaTOCTH HA KPacKoNepexo/

[ToBepxHocTHas npokieiika 6ymaru pactBopamu NaKMII u [IBC npuBoaut
K TIOCTETIECHHOMY BO3pPaCTaHUIO IPOYHOCTHBIX MTOKa3aTesed B TOM OOJbLIEH cTere-

HH, Ye€M BBIIIEe KOHIEHTpAIUs 00pabaThIBAIOIIMX PACTBOPOB M IIPU HCIIOJIL30Ba-
Huu [1BC (Tadmn.1).

Tadoauuma 1
Pa3pbiBHast JyiMHA (M) IKCIIEPUMEHTAJIBHBIX Oymar
J1o moBepx- ITociie OBEpXHOCTHOW MPOKJIEUKHU
Bue HOCTHOM NaKMILI, %-nsrit pac- [1BC, %-nbr1it pacTBOp
bymaru MIPOKJIEUKH TBOD
2 4 1 2
X 3384 4178 4578 4296 4444
X 4908 6500 6700 6800 6900
X 4562 6000 6600 6000 6700
X 4384 5400 5400 5400 5500
X 5430 7400 6900 7800 7600
X 4282 5500 5700 6750 6700
X 4426 5900 5600 6350 6200

[ToBepxHOCcTHas mpokieiika Oymarn X Ha ocHoBe XL kiieeM W3 akpuiiauc-
nepcun ¢ KoHreHtpauuedr 1 — 3% c¢ nomomeio npubopa Gockel &Co.GmbH
(Munchen) u pakeneit Nol — 6 g ; No2 — 12 41 ; Ne3 — 24 1 B 1a00paTOPHBIX YCIOBH-
ax beprckoro ynusepcurera (Bynmneprans) BeIsIBUIIA, UTO NpU BapuaHte | u pake-
ne 3 (tabi.2) MoJy4eHbl HAMITYYIIUE PE3yIbTaThl ONTHYECKOW TUIOTHOCTH HA OT-
TUCKax Oymaru X'

Tadoauna 2
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Pe3yabTaTrhl H3MEpPEHU ONITHYECKON NJIOTHOCTH OTTHCKOB

[Tokazarens Pakens 1 Pakens 2 Paxens 3
Macca KpacodHOro CIIosi, I/M° 1.238* (1.012)** 1.225* (1.025)** | 1.101* (1.051)**
Cpennss onTrHuecKkas miotHocts | 1.227* (1.117)** 1.253* (1.243)** | 1.551* (1.184)**
[TpenensHOE OTKIOHEHHE 0.097* (0.101)** 0.061* (0.043)** | 0.041* (0.076)**
Min: 1.077* (0.986)** | 1.157* (1.173)** | 1.486* (L.061)**
Max: 1.352* (1.304)** 1.341* (1.310)** | 1.618* (1.312)**

IIpumeuanue: * nmpu Bapuanrte 1; ** mpu Bapranre 2

Me:XBOJIOKOHHBIE TTOPHI OyMaru mocje MOBEPXHOCTHOM MPOKICHKHU KJIeeM U3
AKPUIIIUCIIEPCUN TIPEMATCTBOBAIN PACTEKAHUIO CBSI3YIOLIETO KPACKH IO MOBEPX-
HOCTH OyMaru u MPOHUKHOBEHHUIO B €€ MOPBI U TEM CaMbIM 00€CIEeUnIIN J0CTaTOY-
HBII KPacKOIMEPEHOC U TONIINHY KPACOYHOTO CJOSI, YTO MOATBEPKAECHO 3HAUCHU -
MU ONTHUYECKOM MIIOTHOCTH, YBEIMYEHHBIMU B cpeHeM Ha 25 — 30% mno oTHo1e-
HUIO K ONITUYECKUM IUIOTHOCTSIM 1O MPOKJICHKH.

B uerBepTol riaBe «AHAJU3 KA4eCTBA KOHTAKTHOM MeYaTH» UCCIEA0BAIIN
MOKa3aTesld KauyecTBa MeyaTH Ha OTTHCKAaX, OTIEYATAHHBIX KOHTAKTHBIM: OdceT-
HBIM U «CyXHM» 0()CETOM.

KpuBbie TOHOBOTO mpupalnieHus: U rpajallioHHbIe, MOCTPOEHHBIE IO 3HAYe-
HUSIM ONTHUYECKOW TJIOTHOCTH YETHIPEXKPACOUHBIX OTTHUCKOB, OTHEYaTAHHBIX Ha
npobonevyarHoM ctanke [1110 B Tunorpadun «Mosoaas reapaus» (MockBa) U Ha
aucToBoi oceTHol nedatHor MamuHe QM-DI 46-4 («cyxoi» odceT) B yCIOBHIX
beprckoro ynuBepcutera (Bymnmeprainb), nainu MoJHYIO U OOBEKTHUBHYIO HHQOP-
MaIlMIO 0 B3aUMOJICHCTBUN Kpacku U Oymaru ¢ nobasinenneM BBM (puc.11).
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IITIOMIalb PacTPOBRIX TOYEK Ha OpPHIHHAIE, %0

a) KpuBas TOHOBOTO TIpHpaIeHust; 0) rpagaliioOHHasi KpUBas IEYaTHOTO OTTUCKA
Puc. 11. CpaBHuTe/IbHASI XapPAKTEPUCTHKA NMEYATHOT0 NMPoLecca MPU MeYaTH HA JUCTOBOM
odcerHoii neuarHoii mammue QM-DI 46-4

AHanu3upys rpaJallMOHHbIE XapaKTEPUCTUKH, MOXHO MOJlaraTh, 4To nepe-
Ja4ya rpajauui B NEYaTHOM IMPOLECCE XapaAKTEPHU3YETCS] U3MEHEHUEM pPa3MEpOB
pacTpoBBIX TOYEK I TPEX mBEeTOB B cpemneM 15,7% (puc.11). Torma kak s
HEMEJIOBAHHOW MaTOBOM THNA 4 10 AeHCUTOMETpUYECKUM HopMmaM 40%-Hoi pacT-
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POBOM TOYKHM HA OPUTHHAJIE BO3MOXKEH JOMYCK — 22, T.€. 3HAYEHUS] TOHOBOIO MPH-
palieHusi HaXoAATCs B Mpeesax cranaapTa (MpoXoAsT MO HUKHEH MUHUMATbHOU
JIMHUM), KpOME YEPHON KPAaCKU U HE UMEIOT I[BETOBOTO PA3IUYMS.

CpaBHUTENbHBI MUKPOCKOTIMYECKUIN aHAJIU3 PACTPOBBIX IMOJEH C OTHOCH-
tesnbHOM Tmomaaeio 40, 80 u 100% u TONIMIMHBI IITPUXOBBIX 3JIEMEHTOB YCTaHO-
BUJI, UTO UCCIIEAYEMbIE BUJIbI OyMaru MO>KHO UCTIOJIb30BATh MPH MEeYaTH Ha JUCTO-
Boi neyatHoi Mamuue QM-DI 46-4.

CormnocraBieHue MHOTOYTOJIbHUKOB I[BETOBOTO OXBaTa OTTUCKOB, TOCTPOECH-
HBIX TI0 CPEIHUM 3HAYCHHUSIM KOOPAMHAT IIBETA B PABHOKOHTPACTHON CHCTEME
CIELab, namo KoJIMYeCTBEHHYIO OIICHKY CTEIEHU BOCHPOM3BOIAMMOCTH IIBETHOTO
M300pKECHHST W TIOATBEPAUIIO MICHTUYHOCTh CBOMCTB BBM M BO3MOXKHOCTBH HMX
WCIIOJIB30BaHuUs JIsl IOJIydeHUs: Oymaru JJid redatd Kak TeKCTOBOM, TaK U WJUTIO-
CTpallMOHHOM MH(pOpMaIu «CcyXum» o(ceToM, He yCTymas Mo KauyecTBY IeYaTH
CTaHJapTHON HeMeJlIoBaHHOU Oymaru tuma 4 (puc.12,a).

-80 -60 -80 -60

-60

a) Ha Oymare X: 1 - opceTHbIM; 2 - «cyXuM» oceTom; 3 — [0 CTaHIAPTY;
0) «cyxum» opcerom: 1 — Xy;; 2 — X; 3 — mo crannapry; 4 — Ha opceTHoH
Puc. 12. [1BeToBbIE 0XBATHI MEYATHBIX OTTHCKOB

Pe3ynbraThl MccienoBaHUN IBETOBBIX KOOPAWHAT HA OTTHCKAaX, OTIECYaTaH-
HBIX IBYMs criocobamu (puc.12,0), 1oka3anu BO3MOKHOCTb UCIIOJIb30BAHUS OyMa-
ru ¢ nobasienreM BBM ju1s nmedatanusi kKak TEKCTOBOM, TaKk M WIUTIHOCTPALIMOHHON
uHpopMaIu 0CETHBIM CIIOCOOOM U «CYXUM» 0(CETOM.

B maroit rinaBe «AHaJH3 KauyecTBa 0ECKOHTAKTHOM Me4aTu» HCCIEA0BAIN
MOKa3aTesid KauecTBa MevaTu Ha OTTUCKAX, OTIEYaTaHHBIX OCCKOHTAKTHBIM: DJIEK-
TporpadudecKuM criocoOOM U CTPYHHOM MevaThbio.

HccnenoBanust mpoiiecca B3aUMOJCHCTBUS OyMard W KpacKu TPH DJIEKTPO-
rpadgudeckoil meyaTu Ha kormupoBaidbHOM ammapate Canon CLC 1130 mokazanu,
yto Oymaru X, ¢ gob6aBkamu OHIIl u X, ¢ mobGaBkamu keHada oOecreynBaroT
rpaguIEeCcKy0 TOUHOCTh Tiepeiadu HHPOPMAIIUH.

Kax BuAHO, MO KPUBBIM MPUPAIICHUAS TOHA W TPaJallMOHHON MMEYaTHOTO OT-
TUCKA JUIS IMyPIYPHON KpPacku, 00ECIeYeHO Ka4yeCTBO BOCIPOM3BEACHUS, TaK KaK
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3HAYCHHsT TOHOBOTO MpPHUpAIICHHsS B Mpeaenax HOPMbI W coctaBiser 14,7%
(puc.13).

XapakTepuCcTHKA NMEYaTHOI0 MPoIecca MPH JieKTporpagpuyeckoil ne4yaTu
Canon CLC 1130 na 6ymare X,,;, X u opceTHO#
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a—Xy; 6 - X; B - opceTHOU
Puc.13. KpuBasi npupamnieHusi TOHA ¥ TPAJANIMOHHAS MEYATHOT0 OTTHCKA

CreneHp BETOBOI'O BOCIPOM3BeeHUSI Ha Oymare X, mpu meyatd Ha Canon
CLC 1130 oxapakTepu3oBaHa O0JBIINM IIBETOBHIM OXBATOM OTHOCHTEJIBHO Oyma-
rm X (100% XII) u menbmmM, yem Oymara odceTHasi, B3ATas sl CpaBHEHUS
(puc.14, a).

Ho6asnenue 11 B coorromenuu (90:10) namo Bo3MOXXHOCTH Oymare mpH Tie-
yatu Ha DocuColor 250 BocmpousBecTr OOJBINYIO I[BETOBYIO TaMMY B 30HE OT
MypPIypHOTO K TOIyooMy, ueM nipu nodasnernn 25% 11, u MeHbIyto rammy, yem
y Oymaru oceTHOM, B3sTOM /1t cpaBHEHUs (puc. 14, 0).
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a) orrreyatanHbix Ha Canon CLC 1130: 1 - X; 2 — Xy;; 3 — odceTHO,
0) na DocuColor 250: 1 — X, (75:25); 2 — X (90:10); 3 — ocerHol
Puc.14. IIBeToBBIE 0XBATHI OTTHCKOB Ha MCCJIeyeMbIX BUIAX OyMaru

JlanpHeliee MccleIoBaHUe MpOollecca B3aUMOJICUCTBUS OyMaru ¢ 4YepHMIIa-
MH, XapaKTepu3yeMble HU3KOU BA3KOCTBIO — OT 1 mo 30 mlla, mokaszano, 4To Ha
crpyitaoM npuHTepe IP 4000 Ha moBepXHOCTH OyMaru KpacOYHBIN CIIOW B pPe3yiib-
TaTe KaMWUISIPHOTO BIUTHIBAHUS MPOHUK B IIIyOMHY MOBEPXHOCTHOTO Cllosi Oyma-
I'H U aIcCOpOMPOBAJICS HA CTEHKAX KaWJUISIPOB U MPUBET K O0JIbIIEMY U3MEHEHHIO
JMaMeTpa TOUKM M300pakeHusi, yeM Ha ctpyitHoM npuHTtepe PROGRAF WA4800 (puc.
15).
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a - PROGRAF W4800; 6 - IP 4000 anst — mypmypHO#l Kpacku
Puc. 15. I'pagannonHasi KpuBasi Ne4YaTHOI0 OTTHCKA HAa Oymare X,

AHalIM3 CTENEHU BOCIPOU3BEACHUS IIBETOBOM raMMbl Ha OTTHCKax, OTIEYa-
TaHHBIX CTPYHHOU IeuaThio Ha Oymare ¢ no6asieHrnemM BBM, xapakrepusoBan ux
MaKpOMIOPUCTYIO CTPYKTYPY, KOTOPBIN aOCOPOMPOBAIT MUTMEHT U3 KPaCKU C MaJIOi
BA3KOCThI0. Kpacka Oosbilie BuTanach B Oymary, Ha TOBEPXHOCTH €€ OCTaJIOCh
MEHBIIIE U, CJIEA0BATEIHbHO, 00JbIlle MHGOPMAIINKN 0KAa3aJI0Ch MOTEPSIHHOM, T.€. HE
BOCIIPOU3BeIcHHOM (pHcC.16).
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Euyr.;l.ara no cTaHaapTy

ornevaraHHbix: a) Ha Canon image PROGRAF W4800; 6) na Canon image IP 4000
Puc. 16. LIBeToBbIE 0XBATHI OTTUCKOB HA Oymarax

Bymara no ctaHgapTy
) Bymara Xw ik X

Omnpenenenue CTENEHU JUHEUHON CBA3M MEX]y ONITUYECKOM TNIOTHOCTBIO OT-
THUCKA M BIUTHIBAIOLIEH CIOCOOHOCTBIO METOJAaMU MaTEMaTUYECKOW CTaTUCTHUKU
YCTAaHOBWJIO YTO, €CJIM MPU CTPYHHOM medyaTu HaOJI0JaeTcsl TecHas BbICOKas 00-
paTHas JIMHEWHas! CBS3b (KOd(PGUIIMEHT Koppemsiuu Iy,=-0,615), a mpu uudposoii
neyaT — OTHOCUTEIBHO CPeHss 0OpaTHasi 3aBUCUMOCTb, TaK Kak KO3(PQPUIIUEHT
Koppessiuuu Iy,=-0,367. DTO TOBOPUT O TOM, YTO C YBEJIUYEHUEM TapameTpa BIIH-
TBHIBAIOIICH CITOCOOHOCTH YMEHBIIACTCS] 3HAYEHNUE ONTUYECKON MIOTHOCTH OTTHC-
Ka [P CTPYHMHOM ITE€YaTH.

AHanu3 mokasai, 4YTo €CJIM ONTUYECKAs IUNIOTHOCTh MPU CTPYWHOM IMeYaTH 3a-
BHCUT OT BIHTHIBAIOLIEH CIIOCOOHOCTH TIOBEPXHOCTH HCCIEAyeMOil OyMmaru, TO
npu nu(poBOIi MeyaTH — OT MIEPOXOBATOCTH, a 3aTEM — OT BIUTHIBAIOIIEH CIIOCOO-
HOCTH.

MUKpOCKOTTMYECKUI aHAIN3 HCCIIeIOBAHUN OTTUCKOB, OTII€YAaTaHHBIX OdCeT-
HBIM CIIOCOOOM, «CyXUM» 0(ceToM U dJeKTporpaduueckum crnocoooMm Ha Oymare
X mokazain, uto uccineayemas OykBa E, oTHocsmiascs k «pyOiaeHbIM» mmpudTam,
T.€. HE UMEIOIas 3aCeUKH, IPU ABYX Croco0ax mevatu UMeeT YETKUM KOHTYyp 0e3
MOTepb KaKUX-I100 MENKuX naeraned. HesHaunTeabHbIe pacIlyIbiBbl KPACKH BIOJIb
BOJIOKOH y Oymaru X Habmonaercs npu opcetHoM criocode neuatu. [ToBepxHOCTD
IITPUXOB MATOBasi, OJIECK OTCYTCTBYET, IITPUXU OKpAIICHbI PAaBHOMEPHO, TOYECY-
Has CTPYKTYypa He HabJro1aeTcs.

Bricokasi TOUHOCTh BOCHPOU3BEACHUS AJIEMEHTOB Ipudra 0e3 nedopmarm
(cpennuit koapduument — 0.12) Ha uccnegyemblx Oymarax HaOIIOJAETCs MPH
«cyxom» odcere.

Ha uccrnenyembix Bugax OyMaru MOKHO Ie4yaTaTh C BHICOKOUM rpaduyeckoin
TOYHOCTHIO KaK TEKCTOBYIO, TAK MU MHOTOKPACOYHYIO WUJUTFOCTPAIMOHHYIO WH(DOP-
Ml 0(hCETHBIM, «CYXUM» 0(CETOM U EKTPOTrpaduuecKoil meyaTolo.

B mecroii rnaBe «McesienoBaHusi mpouecca B3auMoJeiicTBUA Oymaru u
KPacKW» TPEJCTaBICHBI PE3YJIbTaThl MCCIEIOBAHUS MPOIECCa B3aUMOICHCTBUS
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OyMaru u Kpacku, HEOOXOAUMBIE JIJIST TEOPETUUECKOTO OOBSICHEHUS CTETICHH BIIHSI-
HUSI KOMITO3UIIUU Ha KpacKomepeHoc. MexXaHn3M M CKOPOCTh 3aKpeTJICHHs] KPaCK!
Ha OTTHUCKE 3aBUCAT OT MHOTHX (PaKTOpPOB, HO B TAaHHOH pabOTe MCCIeI0BaH BIU-
siHue no6asnenns BBM Ha mporiecc 3akperieHus KpacKH.

HccnenoBanue 3aBucuMoCTH Tiepexoaa kpacku ¢ ¢popmbl Ha Oymaru Nel - X
(100% X11) 6e3 nobaBnenus u No2 - X, ¢ no6asnenueM OHIII mo 'OCTy 24356
«bymara. Mertonpl ornpeieneHus] eYaTHBIX CBOMCTBY MMOKa3all0, YTO MOBBIIICHUE
IpOIEHTa Mepexo/ia Kpacku ¢ popMbl HAa Oymary HaOJIIOaeTCs 10 TOJIIMHBI Kpa-
couHoro cios Ha popme 1.5 MM, HanpHEWIIIee yBeTUIeHUE TOJITUHBI HE BBI3bIBA-
€T YBEJIMYCHHE MPOIICHTA Mepexoa, 1 Hao0opoT, HAOIIOAaeTCa TEHICHIIUS CHHU-
KEeHUs nepexoja kpacku. Takum oOpa3om, Obuta HaiijieHa 00sacTh pabouel TOJ-
IIMHBI KPACOYHOTO CJIOS Ha (popMe, TTPH KOTOPOI MPOBOIWIHCH JATBHEUIIINE HC-
MIBITAHMS TICYATHBIX CBOWCTB OyMarw.

Kopotkue Bosmoxkna OHIII B mponecce GpopmupoBaHusi OyMaKHOTO CJIOS 3a-
MOJIHWII TIPOMEXYTKH MEXIY JITUHHBIMU M THOKMMHU BosiokHamu X1, obecrnieun-
Bas PaBHOBECHYIO OpUCTOCTh Oymare Nel, BOUThIBaroIasi ClocOOHOCTh KOTOPOU
MO3BOJIMIIA TPU TOJIIMHE KpacouHoro ciost 1.0 MkM oOecrneduTh JOCTaTOYHBIN
nepexo Kpacku ¢ ¢opmbl Ha Oymary, T.e. ONTHYECKas IIIOTHOCTb, paBHas 1.5, To-
raa kak Ha Oymare Nel (XII 100%) sTa ske MIIOTHOCTb TOCTUTAETCS MIPU TOJIIMHE
KpacouyHoro ciost 1.5 MxMm (puc.17,a).
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TonwuHa KpacodyHoro cnNoA Ha OTTUCKE, MKM Bpema 3akpenneHua Kpacku, C

a
a) Nel — O6ymara Ha ocHoBe X1 (100%), Ne2 — 6ymara ¢ no6aBnenunem OHIII
Puc.17. 3apucumMocTb ONTHYECKOH MJIOTHOCTH OTTHCKA OT TOJIIHHBI KPACOYHOIO
¢J1051 HAa Oymare (a) 1 KHHETHKA MEPBUYHOIO0 3aKpeIJIeHUsI KPacoO4HOro ¢Jjiost Ha Oymare (0)

MeHblliee TPOHUKHOBEHUE MUTMEHTA B MOpbl Oymaru ¢ noodasnennem OHII
M3-3a IUIOTHOM CTPYKTYpPBI, YCKOPHJIA MPOLECC IMEPBUYHOTO 3aKPEIVIEHUS KPACKH,
KOJIMYECTBEHHOM XapaKTEPUCTUKONM KOTOPOTO MOCIYKHUJIO 3HAYEHUE BEIMYHUHBI
ONTUYECKON TUIOTHOCTHU cJjieia oTMapbiBaHus DotM., 1o 6 ¢ (puc. 17.0). B cBsizu ¢
TUM O0ECIEYEeHO BaXKHOE YCIIOBHE IMpOIEcca 3aKPEIICHUsI KPaCKU Ha MOBEPXHO-
cTH OyMaru c HaJjexailei BIUTHIBAIOIIEH CIIOCOOHOCTHIO.
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3akiIoueHue

B nmuccepranum mo pesyibTraraMm MPOBEACHHBIX HCCIEIOBAHUN MO MOTyYe-
HUIO OyMaru HOBOTO COCTaBa C UCMOJIb30BAHMEM MECTHBIX BTOPUYHBIX PECYPCOB U
MIPOTHO3MPOBAHUIO KaU€CTBA ME€YATH MPEACTABICHBI CIEYIONINE BEIBOMI:

1. Pa3zpaboTan MeTOJ; KOMIUIEKCHOM OIIEHKHM KauyecTBa Me4YaTH, OCHOBAHHBIM
Ha TMPUMEHEHUHM CUCTEMHOTO MOAXOJa «ChIpbE—OyMara—OTTUCK», O0ecreynBaro-
M 3a/IaHHbBIE TTIeYaTHBIC CBOMCTBA Oymaru ¢ J00OaBJICHUEM BTOPHYHBIX BOJIOKHH-
CTBIX MaTEPHAJIOB.

2. Pa3pabotan cnoco® MONy4eHHUs LEJUTION03bl U3 OTXOAOB COJIOJAKOBOTO
KOpPHS, 9TO 00eCIeyuT OyMaKHYIO TTPOMBITTUICHHOCTD JOTIOJTHUTEIBHBIM CHIPHEM.

3. Ha ocHoBe nccnenoBanuii CBOMCTB OyMaru peKOMEHI0BaH COCTaB ISl U3-
roToBJICHHS Oymarn Ha ocHoBe XJjonkoBod (80%) W COJIOAKOBOW IIEIUTIOJIO3BI
(20%).

4. Ha OoCHOBE SKCHEPUMEHTAIILHBIX HMCCIEJOBAaHUN CBONCTB BTOPUYHBIX BO-
JIOKHUCTBIX MaTEPHUAJIOB BBISIBIIEHA KOPPEISAIMOHHAS 3aBUCUMOCTD JJI MPOBEJIe-
HUS JIaOOpaTOPHOTO JKIIPECC-KOHTPOJIS 32 KauyeCTBOM IMEIJUII0I03. Y CTAaHOBJICHBI
«KPUTHYECKHE» 3HAUYCHHS BS3KOCTH PacTBOpa IS COJOJAKOBOM Iemnono3sl 100
clla‘'c, Hu3KKE 3HAYEHHSI BS3KOCTH MOBIUAIOT Ha MPOYHOCTHBIE XapaKTEPUCTUKH.

5. PexoMenjoBaHa MaremMaTruueckasi MOJIeJib, MOJy4YeHHass Ha OCHOBE OPTOTO-
HAJBHOTO IEHTPATHLHO-KOMIIO3UITMOHHOTO TIJIaHA BTOPOTO TOPSIKA, JJIS HCITOJh-
30BaHMs B CHCTEMHOM YITPaBJICHUU TEYaTHBIMH CBOMCTBAMH Oymarw B IpOIIECCe
e TIPOM3BOJICTBA M OMPEAEIICHO, YTO IS MOJIYYEHUS OymMaru ¢ 3aJaHHBIMH IIe-
YaTHBIMU CBOMCTBaMH HeoOXoauMo 26% m00aBieHUsT BTOPUYHBIX BOJIOKHUCTBIX
MaTepHaJoB.

6. Ha ocHOBE TEOpETHYECKUX U IKCIIEPUMEHTAIBHBIX UCCICIOBAHHUM BBISBIIC-
Ha 3aKOHOMEPHOCTH 3aBUCUMOCTH ONTUYECKON ITIOTHOCTHU MPHU CTPYHHOM criocobe
neyaTd OT BIUTHIBAIOIIEH CIIOCOOHOCTH OyMaru, mpu 1u@poBoi meyaT — OT IIie-
POXOBATOCTH, a 3aTEM — OT BIIUTHIBAIOIIEH CIIOCOOHOCTH.

7. Ha ocHOBE MHKPOCKOMHYECKOTO U JCHCUTOMETPUYECKOTO AHAIU30B OT-
THUCKOB Ha Oymarax ¢ J100aBJI€HHEM BTOPUYHBIX BOJIOKHHUCTHIX MaTepUaOB yCTa-
HOBJICHO, YTO BOCIPOM3BeAeHBI MUHUMAIBHBIN mTpux (0.008MM), Touka (0.8 Mm),
Keresb mpu@dra (6 MyHKTOB) C OJIMHAKOBOW TOYHOCTHIO, MOJTYTOHOBOE M300paxke-
HUE C JIMHEHMHOM Tepenadent rpaganuu. bymarn pekoMeHI0BaHbl I MeYaTH «Cy-
XUM» 0(hCeTOM U AIIEKTPOrpaPUUecKoi nevareu.

8. Ha ocHOBe mccienoBaHuii yCTaHOBIIEHO, YTO J00aBICHHE BTOPHUYHBIX Ma-
TEpUANOB B OYMa)KHYIO MAacCy YMEHBIIAET CKOPOCTh MEPBUYHOTO 3aKpPEILICHUS
KpacKH, 4TO 00ECIeYrBaeT yCIOBUE 3aKPETUICHUSI KPacKHd Ha MTOBEPXHOCTH OyMa-
TH.

9. Buenpenwne pe3ysibTaToB AUCCEPTAUU B TIPOU3BOJICTBO YBEIMYUBAET 00b-
€M mpou3BOCTBA OyMaru B pecmyOnnke Ha 6-8%. Oxonomuyeckuii 3PdekT co-
ctaBuT 807 ThIC. CyM TIpH A00ABIEHUY MINEHUYHOU MEIUTION03bI U 345 ThIC. CyMm
pu 100aBICHUH COJIOIKOBOM 11euTr0i036l HAa 1000 kr Oymaru.
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INTRODUCTION (annotation of doctoral dissertation)

Topicality and demand of the subject of dissertation. There 403 min. tons
of paper are produced in the world, 71% of it is produced from primary fibrous
material, especially timber. Nowadays because of the shortage of timber, the
USA, Spain, France, Great Britain, China produce 25% of paper from secondary
fibrous materials, that determined their paper-making peculiarities, and also big
stocks availability and low price of raw material.

Due to the results of 2015 in comparison with 2014 the usage of the paper
increased on 19%. For last years polygraph enterprises are provided 10-12% of
local paper produced from cotton’s lint, formed at processing of cotton-raw. The
paper on the basis of cellulose from cotton’s lint possesses a high whiteness, dura-
bility and high absorbing ability that is not desirable for qualitative production.
Maintenance of the polygraph enterprises with the paper with the set printing prop-
erties, simultaneously increasing of assortment and the volume of paper at the ex-
pense of using available in a considerable quantity of secondary fibrous materials
in the republic, certainly, is one of actual problems.

Today it sharply stands the problem of developing the quality of print on
contact and non-contact technologies in polygraph industry, as well as for fore-
casting the quality of which it is necessary to receive the paper from secondary fi-
brous material that corresponds parameters of technological process of print and
increasing the level of inculcating in industry with account of polygraph enterpris-
es requirements.

Increasing in assortment and forecasting of quality of the print, extending of
technological possibilities paper making machines at the expense of perfection of
technology of paper reception is the important scientifically-practical problem for
pulp-and-paper and polygraph manufacture.

The present dissertation in certain degree is focused on executing of the
problems followed from decisions of the President of Republic of Uzbekistan Ne
PD-117 from 8th of July, in 2005 «About additional measures on development of
information-communicational technologies» and the Cabinet of Ministers of the
Republic of Uzbekistan from 22th of July, in 2010 Nel55 «About additional
measures on economy and rational use of the paper in republicy.

Conformity research on priorities of development of science and tech-
nologies of the Republic of Uzbekistan. The dissertation is executed according to
priority directions of development of science and technology of Republic of Uz-
bekistan Il. «Energetics, energy and resource saving» STP-3 - Power, energy - and
resource saving, transport, machine - and instrument making.

Review of foreign scientific research on the theme of the dissertation.
Many foreign scientists and experts of the paper industry, centers of science, such
as New Mexico State University, Chicago Polygraph Institute (the USA), Hein-
bach, Bergische University Wuppertal, Dortmund Technical University
(Germany), Manchester University, University of Bizmingham (Great Britain),
Shanghai University (China), Kawaguchi (Japan) and other countries are conduct-
ed the research works in the field of technology of receiving of cellulose from fi-
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brous materials, studying the influence degree of their structure, parameters of
technological process of manufacturing on solid, sorbing, optical and printing
properties of a paper, are reached in a certain measure positive results.

There is a number of scientific achievements in the field of workings out on
receiving of the paper, corresponding to modern requirements, including devot-
ed:the working out of the automated systems (Voith Paper, Metso, Andritz; Ger-
many, Finland, Austria); paper making machines with wide technological possi-
bilities (Thai Kraft Paper Industry; Germany); technologies of paper reception on
the basis of application of secondary raw materials (Voith C-bar; Germany);
"know-how" of paper production in the regular way (Stora Enso, International
paper, Smurfit Newsprint, Arctic paper, Thomas de la Rue, Chenmig; Finland,
USA, Sweden, France, China).

At fabrication of the paper for polygraphic industry are research work on ef-
ficient use cheese in the following priority directions: development to technologies
of the reception of the paper with accompaniment local natural and syntetic fila-
ments, improvement characteristic papers to account of the efficient use local
cheese, recommendations of the system of the forecasting signet-technical charac-
teristic of the paper.

Degree of study of problem. For polygraph manufacture the basic material
is the paper. Problems of creation of scientific bases of technology of receiving of
cellulose from fibrous materials and its processing in various kinds of the paper are
considered in scientific-research works of such scientists, as Barbash V. A, Vuras-
ko A., Kuznesov B.I., Smimov V., Alimova H.A., Raxmonberdiev G., Primkulov M., Us-
manov X.U., Mirkamilov T.M., Nabiev D.S., Nabieva I.A., Li Van Chi, Kim
Chum Kan, Siegl Sven, Goyal S.K., Huang Guolin, Popescu I. and other.

Fundamental works of scientists Buczynski L.,Varnel Daniel Felix,
Shtreyt F., Deykun .M., Smirh M.K., Jamstrom L.,andetc., are well known in
the field of research the influence of structure of fibrous materials and ways of
manufacturing of the paper on its properties; Deryagin B., Klimova E., Leontev V,
Kozarovitskij L.A., Kourte K, Fljate D.M., Shahkeldjan B.N., Bulanov A.K,,
Eshbaeva U.J., Bulanov I.A., Ruder R., Rech H., Valenski V. in the theory of in-
teraction of system «the print - the sealed materialy.

It should be noticed, that the carried out researches cover only a part of the
problems and it is insufficiently considered the questions of influencing of
structure change of the paper composition, parameters of paper manufacture on
quality of the print, management of printing properties of a paper with possible
forecasting of print quality to the print.

Connection of dissertation with research works are carrying out in the
organization where dissertation performed. Connection of dissertational re-
search with scientific-research works of Tashkent institute of Textile and Light In-
dustryis reflected in projects: A-6-012 «Research and working out of the paper
with effective print-technical properties on the basis of waste natural and chemical
fibers» (2006-2008yy); A-13-308 «Perfection of standardization system and certi-
fication for printedproducts» (2006-2008yy); STP-3-08 «Working out of paper re-

56



ception from various kinds of cellulose of local origin for pulp-and-paper and pol-
ygraph industries of the republic of Uzbekistan» (2012-2014yy).

Purpose of the research. Improving the technology of the new composition
of the paper using local secondary fibrous materials, and «raw materials — the pa-
per — the print» of the system to predict the print quality.

Tasks of the research:

creation the concept, allowing to develop technology of paper reception with
the set properties;

working out of the method of quality complex estimation of the press on pa-
pers with the account of structure composition and technological features of its
manufacture;

research molecular and over molecular structures of secondary fibrous mate-
rials, paperpropertiesfor the purpose of reception of mathematical model for man-
agement of a paper’sprinting properties in the course of its manufacture;

revealing of law interrelation between properties of raw materials, composi-
tion and resolution of paper ability;

studying of influence of paper structure of various composite contenton be-
havior in printing process of modern ways of printing;

definition of economic efficiency from application of secondary fibrous ma-
terials in manufacture of the paper for polygraphic appointment.

Object of the research are secondary fibrous materials, papers with addi-
tion secondary fibrous materials, fillers, gluing substances, parameters of techno-
logical process of paper manufacture, the polychromatic prints, printed offset, elec-
trographic and jet seals.

Subject of the research - methods and means of technological preparation
secondary fibrous materials for reception of a paper with the set printing proper-
ties.

Methods of the research. In dissertational work it was used general meth-
odology of the system approach to reception of the paper with the set printing
properties, standard test methods of quality indicators secondary fibrous materials
and papers with densitometer and microscopic technics.

The scientific novelty of the research consists of the following:

for the first time it is developed the method of complex estimation of the
press quality on papers with addition secondary fibrous materials, based on
application of the system approach «raw materials - the paper - the print»;

it is developed the way of reception of cellulose from the waste licorice root
and a wheaten;

it is offered the structure for the paper manufacturing, including cotton and
licrorice cellulose;

it is identified rational structure secondary fibrous materials in paper weight,
it is proved, that the further addition promotesto deteriorate of printing properties
at the expense of increasing sorption absorbency;

it is received the mathematical model for estimation color perception of
sealed material with the account of structure of the paper composition, structure of
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a fibrous material and the method of its reception on the basis of the orthogonal
central-composite plan 2nd order.

Practical results of the research consist of the following:

there are developed normative - technical documents on reception of cellu-
lose from a waste licorice root on an offered new way;

there are developed normative - technical documents on reception of a paper
with addition licorice cellulose on an offered new way;

it is established the law of interrelation between structure and properties of
raw materials, composition and resolution of paper ability.

it is worked out mathematical model of the research the process of transfer-
ring the paint on the sealed material, allowing to exclude natural experiment with
considerable material and power expenses, including operation of the industrial
equipment and allowing to predict not only the indicators defining the quality of
the print to the press, but also ecological safety of manufacture;

it is offered the information system, including data of raw materials’ proper-
tiesand the paper with addition secondary fibrous materials, allowing the pulp-and-
paper enterprises the rational choice of paper composition structure with the ac-
count of features of technological process of the press for manufacturing of the pa-
per with the set printing properties.

Reliability of the obtained results. Reliability of the obtained results are
proved by coordination of results theoretical and experimental researches, positive
results of approbation and inculcation and also comparison of results, their adequa-
cy by known criteria of estimation considered subject domain.

Theoretical and practical significance of the research results. The theo-
retical importance of results of the research consists of establishing the influence
molecular and over molecular structures of cellulose from various secondary fi-
brous materials on paper’s properties and quality of the press; carrying out the cor-
relation between physic-mechanical indicators of the received paper and its print-
ing properties; reception of mathematical model for estimation color perception of
the sealed material, defining basic management of the paper printing properties in
the course of its manufacture.

The practical importance carried out research consists in possibility of direct
use of the offered way of the paper manufacture with additionlicrorice cellulose
that will solve raw-material problem in pulpandpaper manufacture in the republic.
It will expand the assortment of output paper, that will reduce outflow of currency
turn in the Republic, at improvement of quality of a printed goods, will reduce the
price of output products at the expense of recycling secondary fibrous materials.

Implementation of the research results. To the developed inventions of the
way of reception cellulose from waste licorice root and to the structure, including
cotton and licorice cellulose («The method of cellulose receptiony», Ne IAP 04879 -
2014; «Structure for paper manufacturing», NeIAP 04981 - 2014) are given out pa-
tents of Agency of intellectual property of Uzbekistan and it has given the chance
to workout new import replace assortment with using of local raw materials;

the results of dissertational work are approved at the enterprises of paper
manufacture of LTD «GIGROFARMTEXNOy», LTD Il «JUHALQALIN-
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QOG’OZ» on the basis of the confirmed production schedules (the Agency certifi-
cate on the press and information on inculcating to manufacture Ne06-2754 from
18.12.2015).

Approbation of research results. Results of the research are published at 24
scientific - technical conferences, including 9 international: «On problems of
polygraph in modern Russia» (the Russian Federation, Omsk, 2001y.),
«Proceeding of joint scientific seminar of winners» (China, Shanghai, 2005y), «On
problems of economy and progressive technologies of textile, light and polygraph
branches» (the Russian Federation, Saint-Petersburg, 2009, 2010, 2012yy),
«Achievement of high school - 2013» (Bulgaria, Sofia, 2013y), at the expanded
scientific seminars of the department "Studying of material science” of Moscow
State University of press (the Russian Federation, Moscow, 2012, 2014yy).

Publication of the results. The basic maintenance of dissertational work is
published in 71 scientific works, including 21 journal articles, from them a mono-
graph and 2 patents for invention in the Republic of Uzbekistan.

Structure and volume of dissertation. The dissertation consists of an in-
troduction, six chapters, conclusion, bibliography of titles and applications. The
total volume of the dissertation contains 200 text.
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MAIN CONTENTS OF DISSERTATION

In the introduction it is proved the urgency and demand of the dissertation
theme, there are formed the purpose and tasks, and also object and subjectof the
research, it is held conformity of the research to priority directions of development
of science and technology of the Republic of Uzbekistan, it is stated scientific
novelty and practical results of the research, it is proved reliability of the received
results, it is revealed the theoretical and practical importance of the received
results, it is given the list of inculcation in practice of research’s results, it is shown
data on the published works and the structure of dissertation.

Chapter | ""Influence of structure of secondary fibrous materials (SFM)
on properties of the paper and quality of the print" is devoted to analytical re-
view of literature references, in particular research works of many scientists di-
rected on working out of technology of reception cellulose from fibrous materials
and their processing in various kinds of the paper, researches on influence of struc-
ture the fibrous materials and ways of the paper manufacture on its properties and
quality of the print.

It is revealed, that earlier executed works on reception of the a paper with set
printing properties, aren’t considered methodological questions on forecasting of
the press quality on papers with addition SFM.

In this connection actuality of the problem of present work is to use for fore-
casting of the press quality for papers with addition SFM of the system approach,
allowing to increase assortment of the paper from local raw materials on the one
hand, quality of the press with another.

Chapter Il ""Working out of technology of the paper reception™ is devoted
to work out the technology of paper reception with addition SFM with the set

printing properties according to systems of forecasting the quality (fig. 1).
The peculiarities of cellulose
(weight share a-cellulose, the degree of bleaching, SP)

Accessibility,
economical efficiency

Technology and means
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MATERIAL

THE QUALITY
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transference
(offset and
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The process
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substances

Fig. 1. The scheme of interrelation of system elements
""Raw materials - a paper - a print"
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According to worked out method of complex estimation of the printquality is
researched (fig. 2) the structure SFM. It is established, that addition to paper
weight SFM will not worsen optical properties of initial cotton cellulose (CC) as




whiteness degree of licorice cellulose (LC) and kenaf cellulose (KC) is identical
CC. The smaller maintenance of a-cellulose will promote easy fibrillation and to
recept of durable paper (fig. 3, a). As a result of the research the influence of vis-
cosity of cellulose solution which is a measure of the TP, on durable properties are
received correlation dependences (fig. 3,b) which are recommended for using at
carrying out the laboratory express-control over quality of cellulose. For LC and
WC values of "critical™ viscosity 100 cPa.c, for KC - not less than 200 cPa.c, at

lower values of viscosity appreciable destruction of cellulose will effect on solid
characteristics.

4500 LC _ i
share -cellulose E :uzz ) WQ,, %i%?égggn(x} 1169.9
WC e LC oo A =707 65Ln(x)-488 59
humidity & "y Pegree of G ] Kenaf &0 oo
KC whiteness o 2000 - Y220 sg67 '
CC % 1500 :.l‘
share of o
admixuture SP s , | , ,
0 100 200 300 400
a viscosity, cPa*c b

CC - cotton cellulose, LC - licorice cellulose, WC - wheaten cellulose, KC - from kenaf
Fig. 3. Indicators of properties SFM and influence of viscosity solution on its solid
properties
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Fig. 4. The technological scheme of manufacturing of the paper with SFM
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According to the system of approach, for acknowledgement of possibility of
use investigated SFM as the additive in paper weight for regulation and manage-
ment of printing properties, have been received papers with their addition under the
technological scheme (fig. 4) and are studied their properties.

Initial SFM clearedfrom extraneous mechanical impurity, grease wax inclu-
sions, then there was the process of boiling, bleaching, grinding.

The way of cellulose reception from WLR (IAP 04879) with application of
peroxide hydrogen provides high quality and well effects on ecology.

Before mixture initial fibrous materials (in parities of 100% CC of Yangiyol
factory from CL; with 20%-s' addition natural silk waste (NSW); KC; with various
maintenance LC and WC) ground on «Macrolle-22,5» in water to certain degree of
grinding that in paper weight there was no dense lumps worsening of paper quality.

Outflow of paper tests carried out on laboratory sheet out flow device, drying
IS made on sheet drying device in technological laboratory of OOO "Tashkent
gogozi".

Results of the carried experimental researches have allowed to choose the
structure for the paper manufacturing, including CC and LC (IAP 04981).

It is researched over molecular structure SFM by means of IK-spectroscopy
and the method X-rays scope. It is established, that SFM have absorption strips,
characteristic for cellulose samples, and addition CC, KC and NSW to cotton,
leads to reduce sorption properties, except WC as the crystal part of cellulose re-
duces porosity volume and reaction availability of the surface.

Researches of superficial structure SFM in the bulked up condition on sorp-
tion properties, defined on high vacuum installation with mercury shutters and
quartz scales Mac- Ben, have revealed, that 30 %-s' addition KC, CC, WC leads to
increase sorption water steams.

On the basis of calculation of capillary-porous structure SFM it is estab-
lished, that introduction in paper weight of 20% SFM is optimum, the further addi-
tion leads to deterioration of printing properties at the expense of increase sorption
absorbency. It is revealed direct proportionality between quantity of absorbed
moisture (at 65% of relative air humidity) and the maintenance of the amorphous
fraction, a certain method of x-rays scope.

Reduction of crystallite, is revealed by a method of X-rays scope at addition
NSW has led to quantity change of adsorb in the filled monolayer molecule on the
surface (fig. 5,a).

Research of the paper properties with addition WC has shown, that at 20 -
30%-s' addition WC it is possible to adjust sorption and solid properties WC (fig.
5,b).

Research of influence of grinding process on properties SFM has shown,
that the paper with mechanical durability can be received of 3500-4000 m at 20-
30 %-s' addition WC and at degree of grinding 35°ShR (2 variant) (fig. 6,a).

The analysis of properties of paper X, received at different variants has
shown (fig. 6,a), that if values of density and porosity at 2 and 3 variants are iden-
tical, values of absorbing ability which influences process of interaction of a paper
and a paint, much more low at variant 3 (fig. 6,b).
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For revealing the optimum conditions of course process and finding of fac-
tors of a polynome used multifactorial planning at use of the orthogonal central-
composite plan of the second order whereas object of research the paper with addi-
tion SFM served, and criteria of optimization - the absorbing ability which is one
of the most significant factors, influencing interaction of a paper with a paint in the
process of print. As the main factors are taken - composite structure, degree of
grinding and concentration of alkali.

A

Y, =27.38-1.09X, —0.35X, +0.02X; —0.32X, X, —0.42X,X; +0.55X, X; + 2.4X] +0.79X; +2.13X

Thus, using mathematical model it would be told, that at 26%-s' addition WC
at grinding degree 44°ShR (fig. 6,b) was possible to soften or remove a primary
wall of fibers of wheaten straw that has allowed to achieve good fibrillate fibers
and reception of a paper with the reduced absorbing surface.

The mathematical analysis of results of researches has revealed composite
structure and degree of grindingis the most significant, the model is recommended
for using in management system of printing properties of a paper in the course of
its manufacture.
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Chapter 111 ""Research of influence of composition, filler and superficial
glue off on quality of the press' are researched theparametersof paper’s feature
depending on composite structure, at various fillers and after superficial glue off.

Change over molecular structures (SK) was expressed on values of porosity.
On the counted values the average size of porous matte papers have micro porous
structure (at r.,= 0,01-0,05 mcm).

On values of breaking length from 4384 to 5430 m of paper X, and X, it is
possible to judge about durability and the heterogeneities of the vegetative fibers
provided with the maintenance in a composition along with long fibers of well-
developedsmall ones. Increasing of an external surface of the bulked up flexible
fibers at fibrillation and splitting off the thinnest fibril is observed at introducing in
structure of paper weight LC that leads to structure hardening on 10-11%, than at
use of others SFM (fig. 7).

The reason of the lowered mechanical durability of paper X, is not so
shorterfiber, as insufficient influence on primary wall of fibrous cell.

Whiteness of a paper within the standard (from 72 to 91%) on which the
whiteness of artpaper without optical bleach makes papers not less than 76%, and
with optical bleach - not less than 84%.

Results of the research of influence addition SFM on values of the opacity de-
fining printing properties of a paper, have confirmed suitability of a paper for the
unilateral press of polychromatic production, for the 2-side press without be trans-
lucent-punching of the image it is necessary additional glue off or changing the
content , quantity of a filler.

porosity
1

X

superficial Xf;—

Orous size
absorbence g P

Xk X‘ﬁr’
sorptional
fetrl?r os / . breaking

whiteness

Fig. 7.Complex estimation of paper properties with addition SFM

Due to the results of researches the ability of paper to absorb water byink-
stroke method and at unilateral wetting (Kobb method) (fig. 7) it is established,
that addition SFM in paper weight promoted to receipt un moisture resistant pa-
pers.

Studying kinetics (xylol) has shown perceptions of organic solvent, that at ad-
dition WC with grinding degree 30°ShR (1 variant) time of absorbing till 10 c, i.e.
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papers with high absorbing ability. The increase in degree of grinding has changed
capillary-porous structure of a paper so as, during in which has disappeared the
shine of a xyloldrop , is exceeded 10 c.

The identical values of porosity provided at the expense of addition KC, LC
and NSW, except WC, in paper weight, characterize reduction of volume of a po-
rosity and reactionary availability of the surface (fig. 7). Using WC as the additive
demands careful selection of composition or choice of optimum modes for pro-
cessing of fibrous material.

The research of absorbing ability in relation to the printing paints investigat-
ed according to GOST 24356, have shown at 5%-s' maintenance of kenaf, colour
perception above on 15,3%, than at same maintenance NSW, LC. Structure consol-
idation at 10 - 15% addition SFM stabilizes the paper absorbing ability (fig. 8).

The increase in quantity of weight of the printing paint passing from the
form on a paper, is observed at increasing maintenance in its structure NSW, WC.
Thus,first of all thisparameter increases quickly, and then paint transition to a pa-
per with growth of maintenance NSW and LC is slowed down and absorbing abil-
ity of a paper is weakened because of structure consolidation.

Structure of a paper surface from good fibril cellulose fibers, forces of interac-
tion between which are expressed through breaking length, has allowed to increase
transition of a paint from the form to a paper from 53 to 56% (fig. 8).
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Fig.8. Graphs of dependence between indicators paint transition on papers with various
guantity of additives SFM and their regress equations

Values of optical density on the prints printed on papers with addition SFM,
are close to values of optical density of a paper of machine smoothness, type. Ne 1,
2, 3 and offset Nel, according to densitometer norms 1SO 12647-2. This depend-
ence should be considered at application SFM in industrial conditions.
The analysis of firmness of a papersurface to plucking out has revealed, that
there is no damage, i.e. they can be used for a quality printing.
To use papers with addition SFM for the bilateral press without fear, that the
text printed on one side begins to appear through on an opposite side that compli-
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cates text reading, it is necessary, that its opacity was not less than 94% for that
was investigated degree of influence of four kinds of fillers on paper properties
(fig. 9,a).
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Fig. 9. The diagram of influence of the fillers

As a result it is possible to say, that at addition of a filler the greatest white-
ness and opacity is the paper with addition of talc TMK-28, which degree of a
whiteness above, than otherfillers prossess. Using of chalk MMCL1 has considera-
bly lowered smoothness of the sample of a paper that is connected with structure of
chalk MMC1 which has in the structure rough disperse fractions, at others fillers -
approximately identical roughness. The greatest durability at a stretching samples
filled with chalk are MMC1 (2,8%), the least extensibility - at using the talc TMK-
28 (2,4%).

On average values of optical density of prints (fig. 9,b) have concluded, that
investigated paper X, with addition of talc and kaolin it is close on values of opti-
cal density to a paper of machine smoothness, an offset paper Nel, due to densi-
tometer norms 1SO 12647-2.
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Fig. 10.Influenceof roughnesson paint transition

On values of paint transition, a certain parity of weight of the paint, trans-
ferred on a paper, to weight of a paint on the form, it is visible, that for all samples
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from the form passes to 50% of a paint. At a paper where in quality of filler the talc
was used, absorbing ability is less because of dense structure, therefore paint tran-
sition has made 51,5% (fig. 10).

Intensity of prints at the minimum expense of a paint is provided at addition
in paper weight kaolin or a chalk as their parts, having filled a standard paper sheet
porosity, have condensed a paper structure and have reduced absorbing ability to a
paint.

Superficial glue offthe papers bysolutions NAKMC and PVS leads to gradu-
al increase of solid indicators in that most degree, than above concentration of pro-
cessing solutions and at using PVC (tab. 1).

Table 1
Breaking length (m) experimental papers

Type of To superficial After superficial glue off
papers glue off NAKMC, % th solution PVC, % th solution
2% 4% 1% 2%

X 3384 4178 4578 4296 4444
X 4908 6500 6700 6800 6900
X 4562 6000 6600 6000 6700
X 4384 5400 5400 5400 5500
Xy 5430 7400 6900 7800 7600
Xy 4282 5500 5700 6750 6700
X 4426 5900 5600 6350 6200

Superficial paper’s glue off X on the basis of CC glue from acryl disperse
with concentration 1 - 3% by means of device Gockel&Co. GmbH (Munchen) and
rackels Nel - 64 ; No2 - 12#; Ne3 - 24 #in laboratory conditions of BergUniversity
(Wuppertal) has revealed, that at a variant 1 and rackel 3 (tab. 2) are received the
best results of optical density on paper prints X'.

Table 2
Results of measurements of optical density of prints

Indicator Rackel 1 Rackel 2 Rackel 3

Weight of a paint layer, g/m* 1.238* (1.012) ** 1.225* (1.025) ** | 1.101* (1.051) **
Average of opticaldensity 1.227* (L.117) ** | 1.253* (1.243) ** | 1.551* (1.184) **
Deviation limit 0.097* (0.101) ** | 0.061* (0.043) ** | 0.041* (0.076) **
Min: 1.077* (0.986) ** 1.157* (1.173) ** | 1.486* (1.061) **
Max: 1.352* (1.304) ** | 1.341* (1.310) ** | 1.618* (1.312) **

The note: * at a variant 1; ** at a variant 2

Interfiber porous of a paper after superficial glue off the glue from acryl dis-

perse interfered to spread over of binding paints on a paper surface and penetration
into its porous and by that has provided sufficient paint transition and a thickness
of a paint layer that is confirmed by the values of optical density increased on the
average on 25 - 30% in relation to optical density to glue off.
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Chapter 1V "The analysis of quality of the contact press' areinvestigated
indicators of quality of the press on the prints printed by the contact: offset and
"dry" offset.

Curve tone increments and graded, constructed on values of optical density
four-painted prints, printed on test-printed machine PPO in printing house **Mo-
lodaya gvardiya™ (Moscow) and on sheet offset printing machine QM-DI 46-4
("dry" offset) in the conditions of Berg University (Wuppertal), gave the full and
objective information on interaction of a paint and a paper with addition SFM (fig.
11).

Analyzing graded characteristics, it is possible to believe, that transfer of
gradation to printing process is characterized by changing of the sizes of raster
points for three colors on the a verage 15,7% (fig. 11). Whereas for non-chalk
matte type 4 on densitometer norms 40%-s' raster points on the original the admis-
sion - 22 is possible, i.e. values tone increments are in standard limits (pass on the
bottom minimum line), except a black paint and has no color distinction.
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Fig. 11. The comparative characteristic of printing process at the press on sheet of offset
printing machine QM-DI 46-4

The comparative microscopic analysis of raster fields with the relative area
40, and thickness of shaped elements has established 80 and 100%, that investigat-
ed kinds of a paper can be used at the press on sheet printing machineQM-DI 46-4.

Comparison of polygons of color coverage of the prints constructed on aver-
age values of co-ordinates of color in equal contrast system CIELab, has stated
quantitative estimation degree of reproducibility of the color image and has con-
firmed identity of properties SFM and possibility of their using for reception of a
printing paper both text, and the illustrative information with "dry" ofset, not con-
ceding on quality of the press standard non-chalk paperstype 4 (fig. 12, a).
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Fig. 12. Color coverage of printing prints

The results of color co-ordinates researches on the prints, printed in two ways
(fig. 12,b), have proved possibility of usingthe paper with addition SFM for print-
ing both text, and the illustrative information in the offset way and "dry" offset.

Chapter V "The analysis of quality of the contactless press™ are re-
searched the indicators of quality of the press printed by the contactless prints: in
the electrographic way and an ink- jet printing.

Research of the process of interaction of a paper and a paint at the electro-
graphic press on photocopier Canon CLC 1130 have shown, that papers X with
additives NSW and X, with additives of kenaf provide graphic accuracy on trans-
ferring information.

Apparently, on curves increment of tone and graded printing print for a purple
paint, is provided quality of reproduction, as values of tone increments within the
norm and are made by 14,7% (fig. 13).

Degree of color reproduction on paper X at the press on CanonCLC 1130 is
characterized by the big color coverage concerning paper X (100% CC) and small-
er, than an offset paper, taken for comparison (fig. 14, a).

Addition WC in the ratio (90:10) has given the chance to a paper at the press
on DocuColor 250 to reproduce the big color scale in a zone from purple to blue,
than at addition of 25% WC, and smaller scale, than a paper offset, taken for com-
parison (fig. 14,b).

The characteristic of printing process at electrographic press Canon CLC
1130 on paper X, X and offset
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The further research of process of interaction of a paper with the ink, charac-
terized by low viscosity - from 1 to 30 mPa, has shown, that on jet printer IP 4000
on a surface of a paper the paint layer as a result of capillary absorbing penetrate
into depth of surface layer of a paper and was adsorbed on walls of capillaries and
has led to great change of diameter of the image point, than on jet printer PROGRAF
W4800 (fig. 15).
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The analysis of degree of reproduction of color scale on the prints printed by
an ink jet printing on a paper with addition SFM, characterized their macro-porous
structure which absorbed a pigment from paint with small viscosity. The paint was
more absorbed in a paper, on its surface remains less and, hence, more information
has lost, i.e. not reproduced (fig. 16).

g
Paper due to standart

Paper due to standart Paper Xs, Xk, X

— PaEer Xs

on Canon image PROGRAF W4800;b) on Canon image IP 4000
Fig. 16.Color coverage of prints on the papers, printed
Definition the degree of linear communication between optical density of a
print and absorbing ability methods of mathematical statistics has established that,
if at an ink jet printing is high close return linear link (correlation factor r,,=-0,615)
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IS observed, and at the digital press - rather average inverse relationship as correla-
tion factor r,,=-0,367. It means that with increasing inparameter of absorbing abil-
ity decreases the value of optical density of a print at an ink jet printing.

The analysis has shown, that if the optical density at an ink jet printing de-
pends on absorbing ability of a surface of an searched paper, at the digital press -
from a roughness, and then - from absorbing ability.

The microscopic analysis of researches of the prints, printed by the offset
way, "dry" offset and electrographic way on paper X has shown, that the re-
searched letter E concerning to «cutting» fonts, i.e. not having a notch, at two ways
of the press has an accurate contour lost-free of any small details. Insignificant blur
paints along fibers at paper X it is observed at an offset way of the press. The sur-
face of strokes is matte, shine is absent, strokes are even painted , the dot structure
IS not observed.

High accuracy of reproduction of elements of a font without deformation (av-
erage factor - 0.12) on researched papers is observed at "dry" offset.

On researched kinds of a paper it is possible to print with high graphic accu-
racy both text, and the polychromatic illustrative information offset, "dry" offset
and the electrographic press.

Chapter VI ""Researches of process of interaction of the paper and the
paint'* are presentedthe results of research of interaction process of a paper and the
paints necessary for a theoretical explanation of influence degree of a composition
on paint transition. The mechanism and speed of fastening of a paint on a print de-
pend on many factors, but in the given work it is investigated influence of addition
SFM on process of fastening of a paint.

The research of dependence of transition of a paint from the form on papers
Nel - X (100% CC) without addition and Ne2 —X; with addition NSW on GOST
24356 "The Paper. Methods of definition of printing properties” has shown, that
increase of percent of transition of a paint from the form on a paper is observed till
a thickness of a paint layer on the form 1.5 microns, the further increase in a thick-
ness does not cause increase in percent of transition and on the contrary, the ten-
dency of decrease in transition of a paint is observed. Thus, it has been found the
area of working thickness of a paint layer on the form at which there were con-
ducted the further tests of printing properties of a paper.

Short fibers NSW in the course of formation of a paper layer have filled inter-
vals between long and flexible fibers CC, providing equilibrium porosity to a paper
Nel, absorbing which ability has allowed to provide at a thickness of a paint layer
1.0 mem sufficient transition of a paint from the form on a paper, i.e. the optical
density is equal 1.5, whereas on a paper Nel (CC 100%) the same density is
reached at a thickness of a paint layer 1.5 mcm (fig. 17, a).
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Smaller penetration of a pigment into porous of a paper with addition NSW
because of dense structure, has accelerated the process of primary fastening of the
paint of quantitative characteristic which servesthe size of optical density of a
scribble trace Dotm., to 6 with (fig. 17.6). In this connection it is provided the im-
portant condition of process of fastening of a paint on surface of a paper with ap-
propriate absorbing ability.

Inculcating to recommended technology of paperreception with addition SFM
will increase a share of production of the enterprises of the paper industry of the
republic from 10-12% to 18% at output on the averagekg 1000 of a paper a year,
will provide the polygraph enterprises with a paper with the set properties, will
lead to economy of the taken out state budget on 807 thousand sum at addition WC
an 345 thousand sum at addition LC.
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Conclusion

In dissertation due to the results of the carried out researches on reception
of paper of new composition with using  secondary local resource and fore-
casting of print quality are presented the following conclusions:

1. It is worked out the method of a complex estimation of quality of the
press, based on application of the system approach "raw materials - a paper - a
print”, providing set printing property of paper with addition of secondary fibrous
materials.

2. Itis worked out the way of reception of cellulose from waste licorice root,
that provides with additional raw material of paper manufacture

3. On the base of research of paper peculiarities it is recommended the
composition for paper manufacture on the base of cotton (80%) and licorice cel-
lulose(20%).

4. On the basis of experimental researches of properties of secondary fibrous
materials is revealed the correlation dependence for carrying out the laboratory ex-
press-control for quality of cellulose. It is established "critical” values of viscosity
of a solution for licorice cellulose - 100 cPac, low values of viscosity will effect on
solid characteristics.

5. Itis offered the mathematical model which received on the basis of the or-
thogonal central-composite plan of the 2nd order, for using in system management
of printing properties of a paper in the process of its manufacture and is defined,
that for a paper reception with set printing properties it is necessary 26% addition
secondary fibrous materials.

6. On the basis of theoretical and experimental researches are revealed the
law, the dependence of the optical density at an ink jet printing depends on ab-
sorbing ability of surface of researched paper, at the digital press - from roughness,
and then - from absorbing ability.

7. On the basis of microscopic and densitometer analyses of prints on papers
with addition of secondary fibrous materials it is established, that reproduced the
minimum stroke (0.008 mm), the point (0.8 mm), point type font (6 points) with
identical accuracy and a half-tone picture with linear transfer of gradation. There-
fore papers with addition of secondary fibrous materials are recommended for the
press by "dry" offset and electrographic seals.

8. On the basis of researches it is established, that addition of secondary fi-
brous materials in paper mass reduces speed of primary fastening of the paint, in
this connection it is provided the important condition of a paint fastening on sur-
face of a paper with appropriate absorbing ability.

9. Inculcating results of dissertation, will increase the volume of produc-
tion of the paper in the republic on 6-8%. Economic efficiency makes 807 thou-
sand sums at addition of wheaten cellulose and 345 thousand sums at addition of
licorice cellulose on 1000 kg of paper.
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