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Qunuan Boennozo yuebno-nayunozo yenmpa Boenno-6030yuinuix cun « Boenno-6030yunas
axaodemust umenu npogpeccopa H.E. JKykosckozo u FO.A. I'acapunay (2. Yensnbunck, Poccus)

BeposiTHOCTHBIE MO/Ie/IH € 32 IaHHBIMU (PU3NKO-XUMUYECKUMU
CBOICTBAMM, HCIIOJIb3YyeMble JIs1 Pa3pa0d0TKM HOBBIX TE€XHOJIOTI M
U3rOTOBJIEHHS CTEKO0J B ABHALIMU

Ilpusedenvr  sHepeemuyeckue pacuemsl N0 CMPOCHUIO  NOBEPXHOCHIHO-
NOMEHYUALHOU dHEP2UL, KOMOpble YKA3bIGAIOm HA CO2NACO8aHUe ¢ meopuell nepe-
cmpotiky 0 cmpykmypsl cmekon. Ilpusedenvt Oanmvie N0 AGHUOHHOMY CHIPOEHUIO
PACNIAB08, NOLYYEHHBIE 8 MOOETbHOM IKCHEPUMEHMe, OCHOBAHHOM HA NOLYIMAUPU-
yeckux u Heamnupuyeckux paciemax. Ommeuenvl OIU30CMb PE3YIbIMAMOS, NOLYYEH-
HbIX O/s1 08YX MOOeJell, U UX KAYeCMBEHHOe U KOIUYECMEEHHOEe COOMBENCMEUe IKC-
nepumenmanvhvim Oannvim. TIokazana 603MoACHOCIb NOCMPOEHUST 6EPOSIMHOCHIHBIX
Mooerell ¢ yuemom 0cobeHHOCmell CmpYKmypooodpaz08aHust OKCUOHBIX CUCEM C 3a-
OaHHBIMU PUUKO-XUMUYECKUMU CEOLICMBAMU, UCTONIb3YEMbIX OJIsL PA3pabOmKU HOBbIX
MEXHONI02UL U320MOGIEHUs] OCMEKIEHUsI KAOUH B0CHHbIX U 2PANCOAHCKUX CAMOLEMO8
U WITIOMUHAMOPOS O OPOUMANLHOU KOCMUYECKOU CIMAHYUU NOCPeOCMEOM MOOeb-
HO20 dKCnepumenma.

KioueBble ciioBa: pacniasvl, MOOUUKAMOpsL, KEAHMOBOXUMUYECKUE pacHe-
Mbl; KOMIJLEKC; CIMPYKMYPHble pacmenmol,; CMeKia, peuemoynas MoOelb;, MOOelb-
HbLU DKCHEPUMEHT.

BBenenne

CoBpeMEeHHOE aBHAIIMOHHOE MaTepHAIIOBEACHHE, TIPH BCEM €ro pasHOOOpas3uH,
K COBPEMEHHOMY CTEKJIy MPEAbABIICT HECKOIBKO KIFOUEBBIX TpeOoBaHui. Cpemu
HUX, KPOME BBICOKOH IMPOYHOCTH, — ONTHYECKAs MMPO3PAuHOCTh, BHICOKOE CBETO-
MIPOITyCKaHWEe, YBEITMYMBAIOIIUE IANa30H BU3MPOBAHMS, aHTHOIMKOBEIC CBOMCTBA,
3alllATa OT BO3ACHCTBHSI COTHEUHOW paMallii U JAPYrHX U3ITydeHWd, aHTHoOIee-
HUTEIILHBIC CBOMCTBA, O0OCCIICUMBAOIIIE PABHOMEPHOES YIIENbHOE COMPOTUBIICHHE
3NIEKTPOOOOrpeBa. ITOT HAOOP CBOKMCTB MTO3BOJISIET TOBOPHTH O CTEKJIE KaK O CIIOXK-
HOH ONTHYECKOW CUCTEME, a Oaromaps BRICOKAM IPOYHOCTHBIM KadeCcTBaM CTEKIIa,
COCTaBJISIIOIETO YaCTh KaOWHBI CaMoJieTa, OblIa CO3J]aHa HOBas 00JIacTh HAYKH U
TEXHHKH, BBEJICH TCPMHH «H3ICITHSI KOHCTPYKIIHOHHOM OIITHKI.

CunkaTHOE CTEKIIO — MaTeprall ¢ yHHKalIbHbIMA cBocTBamu [ 1]. [Ipo3pay-
HOCTb, TEIJIOCTOHKOCTb, ITPOYHOCTh, BO3MOKHOCTh HCIIOJIL30BAHUS Pa3IMUHBIX
MTOKPBITHH JETa0T €ro He3aMEHHMBIM JUIS OCTCKIICHUS JIeTaTelIbHBIX ammapa-
ToB. [locienHue pa3pabOTKH MaTepHAIOBEIOB IMO3BOJWIH KapIUHAIBLHO H3Me-
HUTb MPEICTABIICHUE O CHITMKATHOM CTEKJIE KaK O XpYIIKOM MaTepHalle.
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CoBpeMeHHBIE METONIBI YIIPOYHEHHsSI MO3BOJSIOT MPHIOATH OCTEKICHHIO CO-
BPEMEHHBIX OOEBBIX CAMOJIICTOB MPOYHOCTH, JOCTATOYHYIO, YTOOBI BBIIEPKATH
yJIap MTHIBI BECOM OKOJIO JIBYX KHJIOrpaMM IpH ckopocTd 900 km/4. Kommanus
«Cyxoii» BIEpBBIC B MUPE W3TOTOBIIIA U3 CHIIMKATHOT'O CTEKJIa JJOOOBYIO M OT-
KHIIHYIO JacTh (hoHaps camonera T-50 B ¢popmarte 3D. JlocTHTHYTBIE pe3yiibTa-
THI AW TOMYOK K OCHAIIEHUIO MOJOOHBIM OCTEKICHHEM CAaMOJIETOB APYTHX
3aBONIOB W KOHCTPYKTOPCKHX Oropo. Cpa3y e MOSBHIIACH HEOOXOIUMOCTH B
MOJICPHH3ALINH, 3aMCHE OPTaHUIECKOTO OCTCKIICHHSI Ha CHIIMKATHOE, HAIIPAMEp
Ha camonerax fk-130, Cy-35, Mul-31, Mul'-35. Ilocne Takoii 3ameHsI (T.e.
VIIYYIICHHsI MPOYHOCTHBIX XapaKTEPUCTHK ocTekieHus) Mul'-35, k mpumepy,
BIIEPBBIC Pa3BUII CKOPOCTH A0 2 000 KM/4, T.e. CMOT JIETETh ObICTpPEE B CPEIHEM
Ha 40%, yem 1000 Ipyroi caMoJeT B MHPE.

B mocnenHue necsaTrieTrs CTEKIo00pasyIoie HEOpraHUIeCKHe CHCTEMbI Ha
OCHOBE TPaJMITUOHHBIX (OKCHIOB KpeMHMsI, Oopa, hochopa) U HOBBIX CTEKIO00pa-
3YIOIINX COSANHEHUH CTAIH MIPEeIMETOM ITOBEIIICHHOTO BHIMAHUS YICHBIX U IIPaK-
THKOB. OKCHIHBIE MaTepuabl, coAepKaIe oKkcua Gocdopa, SBITIOTCS MepCiek-
THUBHBIMH TSI CAMOTO Pa3HOOO0pa3HOro MPUMEHEHHS B IPOMBIIIICHHOCTH, B CO3/Ia-
HUUW COBPEMEHHBIX HAYKOEMKHX IPOM3BOJICTB, HAYYHBIX MCCIIEIOBAHUSX [2].

Yeunminock yrimyOlieHHOE SKCIEPUMEHTATBHO-TEOPETHICCKOS H3yUICHHE 3aBH-
CHMOCTH CBOWCTB M Ka4€CTB CTEKJIa OT €T0 XUMHIECKOTO COCTaBa, YTO OYCHD BAXKHO
TSI TIOMCKA YCIIOBUI CHHTE3a HOBBIX MaTEePHAaJIOB C 3aJAHHBIMU CBOWCTBAMH.

[leneHamnpaBiieHHBI CHHTE3 MAaTEPHAIOB C 33JaHHBIMH CBOWCTBAMH MOXXET
3¢ PEKTUBHO OCYMIECTBIATHCS JIUIIb HA OCHOBE 3HAHMSI IIPOLECCa UX CTPYKTY-
pooOpa3oBaHHs, a TakKXKe CBS3M CTPYKTYpbl MaTepuajoB C HX (DHU3HUKO-
XAUMUYECKIMH CBoOMcCTBaMu. [Ipn mcciiemoBaHnM OKCHIHBIX CHCTEM B PEIICHHH
9TOH 3aJaddl HapsOy C PEaNbHBIM JKCIEPHMEHTOM H TCOPETUUIECKUMH pa3pa-
00TKaMH YCIIEIITHO MPHUMEHICTCSI KOMIBIOTEPHOE MOIETHPOBAHUE — €T0 YHH-
KaJbHOW OCOOCHHOCTBIO SIBJISIETCS BOBMOKHOCTB ITPOTHO3UPOBAHUS M TIOCTPOE-
HUS BEPOSTHOCTHON MOJEITH.

Inpokoe mpuMeHEHNE HAIUTH MOJEKYJSIPHO-CTATHCTHYECKHE MOJEINH, OC-
HOBaHHBIE Ha Meronmax Monte-Kaprmo u monexymsapHod nuHamuku. [[aHHBIE
MOJICTIH yCIIEITHO IPHUMEHSUIACH P M3YYEHHUH OTHOCHTENIHFHO IIPOCTHIX IO CO-
CTaBY pacILIaBOB.

Bo MHOTHX OITyOIMKOBaHHBIX paboTax Mo MOJCITHPOBAHHIO [3, 4] B OCHOBHOM
WCIIONB30BAH SMIHMPUYCCKINA ITONXOI K ONMCAHHI0O MEXATOMHOTO B3aWMOZCH-
ctBus. [IpuMmeHeHne aHAMTHYECKOW (OpMBI pacuera SHEPTUH M ONMpPEACICHHUS
MapaMeTpPoOB IIPOBOIMTCS IOBEPXHOCTHO, IPHYEM IapaMeTphl, IONyYCHHBIC B
Pa3MIYHBIX paboTax, OTIMYAIOTCS BEChbMa 3HAYMTENFHO, HEBO3MOKHO IPHIATH
UM OIpENIeNIeHHBIN (PU3MIECKU CMBICH, T.€. MOJACNH SIBIISIOTCS IO CYIIECTBY HWH-
TEPHOJAIMOHHBIMA. B HIX mMoTeHIanpHbe (PYHKINH UTPAlOT Poib KOPPEKTOpa
I TIEpeXofie OT 3aJaHHOTO PACIIONOKEHHUS YaCTUI] CHCTEMBI K IPYTHM COCTOSI-
HUSIM, TIOy9aeMbIM IyTEM H3MEHEHHS TepMOIMHAMHYCCKHX IapamerpoB. [lo-
IOOHBIH IMOIX 0 NPUHIUITHATBEHO HE TIPHMEHNAM IS TPOTHO3UPOBAHIIL.

JIJ11 TIpOTHO3UPYIOMIET0 MOACITHPOBAHIS aKTyalbHa 3a1ada pa3paboTKe Ta-
KOT'0 CHCTEMHOT0 ITOIX0/1a, B KOTOPOM SHEPrUH MEKaTOMHOTO B3aUMOACHCTBUS

16



Bepoamnuocmmnuvie mooenu, ¢ 3a0anHbIiMU GUIUKO-XUMUYUECKUMU CEOUCHEAMU

OIIPENETSIIOTCS A0 CTATHCTHYSCKOTO WIIM JHHAMHYECKOTO MOIEIHPOBAaHUS H
SIBIISTIOTCS. HE3aBUCHMBIMH «BXOIHBIMI» TapamerpaMu. CTONb TIIATETBHBIN
aHaJM3 PHEPrHid MEXAaTOMHOTO B3aWMOJACHCTBHUS CBS3aH C TEM, YTO B HHX 3a-
KIIFOYeHA Bcs MH(pOpMAIHs, ONpenelsomas crnenuGuKy (MHIABUAYATEHOCTD)
MTOBEICHUS aTOMOB B MOJICIIH.

Jl0CTOBEPHOCTH IIPOTHO3UPOBAHUS CTPYKTYPHI M CBOMCTB IIPH MOIEIHPOBa-
HUH OIPEeNeTCss KOPPEKTHOCTHIO OIIEHKU YHEPIHi B3aNMOJCHCTBHSI aTOMOB B
HCCIeTyeMoi cucTeMe. B Monmensx HpaKTHYeCKH OTCYTCTBYET BO3MOXKHOCTH
OLICHKH IIOTPEITHOCTH PACCUUTHIBAEMBIX CBOWCTB, T.€. C HCIIONB30BAHHBIMHU B
pacueTax HpUOIHMKEHUSIMH, TTOA00pOM OOBEKTOB W CBOWCTB, JIJIS ONPEISIICHUS
mapaMeTpoB.

AKTyanbHOCTBIO Pa3pabOTKH CHCTEMHOTO MOAXO0Ja K aHAIN3Y MEKJACTHU-
HOTO B3aWMOJCHCTBHS B MOJEKYISPHO-CTATHCTUYCCKUX MOJICTSIX OKCHIHBIX
CHCTEM MOYKHO CUHTATh METOJ], OCHOBAaHHEIH Ha KJIACTEPHBIX KBAHTOBOXHMUYIC-
CKHX pacuerax.

[IpemtoxkxeHHbIH 1 000CHOBAHHEIN B paboTe [5] Moax o/ SBISETCS TOCTATOY-
HO OOIIMM M MOKET MPUMEHSATHCS B HCCIICIOBAHNHN JTIOOBIX O0OBEKTOB C HOHHO-
KOBAJICHTHBIM XapaKTepPOM CBS3EH.

OnTuManbHBIA COCTaB OKCHIHBIX KOMITO3WIIMN IS YKa3aHHBIX HIKE MPHU-
MEHEHUH OIpenersuics, Kak CIIeAyeT U3 aHaIN3a paHee OmyOINKOBaHHBIX padoT
[1, 2], B OCHOBHOM ITyTeM MOIO0pa. DTO OOBICHIETCSA TEM, YTO B CBSI3H C TPY/I-
HOCTSIMH OCYIIECTBIICHHUS CTPYKTYPHBIX HCCIEIOBAaHUN OKCHAHBIX MaTEpHAIIOB
B 00JIaCTH BBICOKMX TEMIIEPATyp HEIOCTATOYHO YCTAHOBJICHHI B3aWMOCBSI3H B
[ETIOYKEe COCTAB — CTPYKTYpa — CBOICTBA.

O PeKTHBHOCTE COBPEMEHHBIX HAYUHBIX MCCIICIIOBAHUN 00YCIOBJICHA KOM-
TUIEKCHBIM MTPUMEHEHHEM TEOPETHYECKUX Pa3padOTOK, HATYPHOTO AKCIIEPUMEH-
Ta W YHCICHHBIM MoJnempoBaHnneM Ha DBM. CTOHT OTMETUTh, UYTO B 00IacTH
BBICOKOTEMITEPATYPHBIX UCCIEIOBAHUI OpraHU3alus HATypHOTO SKCIIEPHMEHTA
BECbMa CIIOXKHA, a TaK)Ke HUMEIOTCS CIIEU(PHUSCKAE CIOKHOCTH M B OpraHu3a-
IIUH MOIENBHOr0 dKcrepuMenTa. OHAKO €CIIH yIAeTCsl IIOCTPOUTH aJeKBATHYIO
BEPOSITHOCTHYIO MOJIEIb, TOSBISIETCS BO3MOXKHOCTH OoJiee HAJEKHOW HHTEp-
MPEeTalliy ONBITHBIX MAHHBIX, IONyYeHHE IOMONHUTEIBHBIX, OOllee cHcTeMa-
TUYHBIX PE3YIIBTATOB U O0Jiee AETATFHOIO OMHCAHMSI 00bEKTa HCCIIEIOBAHNS.

B nmanHOW M paHee onmyOJIMKOBAaHHBIX paboTax [6, 7] 3HAUMTENBHOE BHHUMA-
HUE yIETICHO U3YICHUIO B3aMMOCBSI3H COCTaBa M MEXaHHM3Ma CTPYKTypooOpazo-
BaHUS B HEYMOPSIOYCHHBIX KOMITO3UIIUAX, COACpKAamUX okcun pocdopa P,Os.
B cootBeTcTBHU C 3TOH LENBIO0 PEMIANUCH CICAYIOIINE 3aJaud: ONpEIeiiCHHe
0o0IIMX 3aKOHOMEPHOCTEH B CTPOCHHH CTPYKTYPHBIX (PparMEeHTOB CETKOOOpa-
3YIOIIUX OKCHIOB IO pPe3ylbTaTaM KBaHTOBOXMMHYECKUX PAacUeTOB W BEISIBIIC-
HUE CTATHCTHYECKHX 3aKOHOMEPHOCTEH B aHHOHHOM COCTaBE CHJIMKATHBIX H
¢dropdochaTHBIX paciaBoB ¢ 100aBKaMu OKcHIa (Gocdopa ¢ HCIOIb30BAHUEM
merona MorTte-Kapno. beutn BeIHECEHBI TPEAON0KEHHUS, KOTOPBIE HAIILUTA CBOE
OTpa)XCHHUE B CICAYIONINX 3a7a4ax:

1. doxka3zatp, uro mus okcuaa (ochopa MOJIEKYISIPHBIC MOIEIH, TOCTPOCH-
HbIe 13 TeTpasapo PO4’, XOPOIIO BOCIIPOH3BOISAT SKCTICPHUMEHTABHBIC 3HAYC-

17



H.A. Babuna

HUS TEOMETPUIECKIX ITapaMeTpOB OJIKHETO TOPSAKAa U OCHOBHEIE XapaKTepH-
CTHKH DIIEKTPOHHOH CTPYKTYPHI.

2. YTBEpIUTh MPEIIONOKEHHUE, UYTO, C TOYKH 3PCHHST KBAHTOBOXUMUIECKIX
pacderoB, OOIIUMH LIS ATUX, & TAKXKe MOJEKYISIPHBIX MOIENCH OKCHIA KpeM-
HUS 1 OOpa SBILTIOTCS CTaOMIBFHOCTh 3HAUCHUHN IUTMH U TOPSIIKOB CBS3EH, OIIH-
HaKOBOCTh CBOMCTB X—Oy-CBsI3€ii ¢ OOIIMM aTOMOM MOCTHKOBOTO KHCIIOpPOJa.
BBuny mocrosHCTBa 3apsgoB aTOMOB X W MOCTHKOBOTO KHCIIOpPOZIA SHEPrus
STHX MOJIEIICH C BRICOKOH TOUHOCTBHIO MOXKET OBITH IPE/ICTAaBIICHA B aIHTHBHOM
MPHOITHKEHIH.

3. BeIsICHATE, BO3MOXKHEI JIM Pa3IHYHBIE MEXaHU3MBI CTPYKTYPHBIX U3MEHe-
HUH, BBI3BaHHBIC 100aBKaMu OKcHzia (ochopa B CHIIMKATHBIC PACIUIaBbI, KOTO-
pBIE OMpPEACTIOTCS OKCHOOM-MOmuduKaTopoM. B pesymbrare Qopmupyercs
MO0 MUKPOHEOTHOPOIHAS CTPYKTYpa U3 CHIIMKATHBIX M (ochaTHBIX obnacTen
(s OKCHIIA JTUTHS, HATPHSI, KAIBIHNA), THOO TPOUCXOIUT PACTBOPCHHUE aTOMOB
¢dochopa B cuMKaTHON ceTKe (11 OKCHIa MAarHWS).

4. Yoemutbes, 9to Ha npuMepe GTopdochaTHBIX paciiiaBoB BO3MOXHO T10-
CTPOCHHE HEIMITUPHIECKON MOJENH, KOTOpas CMOXKET NaBaTh TaKylO K€ HH-
¢dopmMaruio 00 aHHOHHOM CTPOEHHH, KaK M MPEIN3NOHHBIN HATYPHBIH SKCIIEPH-
MeHT. [Ipr 3TOM Ui BEICOKOMOJNEKYISIPHBIX WOHOB MOJENBHBIA SKCIHEPHMEHT
MOXET JaTh Ooliee NEeTanbHOE ONMMCAHWE, YeM HATYPHBIA, M ITOCIOCOOCTBYET
HWHTEPIIPETAINH TTOTyICHHBIX OIBITHBIX JaHHBIX.

B naTepaTypHBIX 0030pax paHee ONMyOJMKOBAaHHBIX PabOT OBUIM TpPEICTaB-
JIeHBI 0COOCHHOCTH CTPOSHHS M (DU3MKO-XMMHUYECKHX CBOMCTB (pocdopconep-
KAIIX CTEKON M PAacIUIaBOB M yKa3aHBI MIEPCIEKTUBHBIC HATIPABICHUS IS pa3-
paboTKK HOBBIX (ocdhaTHBIX MaTepuaioB. [IpoBeneHHBIH aHAIN3 METOIOB MO-
JETHHOTO WCCIENOBAaHUS TOKA3all, YTO U PEIICHHs ITOCTABICHHBIX 3a/1ad, C
YYEeTOM CHEHH(HKN BBHIOPAHHBIX OOBEKTOB, HAaMOOJIee aJIEKBATHBIM SBIISIETCS
meron Monte-Kapno B codeTaHWM C pEmIETOYHOM MOENBI0, CTPYKTYPHBIC
(parMeHTHl KOTOpOH aHANM3UPYIOTCS METOJAMH KBAaHTOBOH XUMHUH.

JKcnepuMeHTATbHAS YaCTh

B knacrepHOM HpHOMIKEHUN TONXYIMIHPHISCKAM U HEOMIIIPHUECKUM Me-
TOJAaMH KBaHTOBOW XMMHUH OBIIM PaCCUNTAHBI T€OMETPUUCCKUEC XapaKTePUCTH-
KM, pacrpeeseHne IeKTPOHHOH IIOTHOCTH M (POpMHUPOBaHIE YHEPTETHICCKIX
AJIEKTPOHHBIX 30H JJIs CTPYKTYPHBIX (hparMeHTOB OKCHIOB (ocdopa, KpeMHUS
u O6opa. 1 ycraHOBIIEHO, UTO, TaK XKe KaK I OKCHIOB OOpa W KpeMHUSI, TNHEH-
HBIE MOJETH OKcHna ¢ochopa ¢ rpaHUYHBIME aTOMaMH BOAOPOIA XapaKTepH-
3yIOTCSl JOCTATOYHO CTAOWJIBHBIMH 3HAYCHUSMH JUIMH W TIOPSIKOB CBSI3eH, a
TaxKe MepepacnpeneycHnuemM 3apsiaa B nemnouke P-O—P.

B kauectBe nmpumepa B Tabi. 1 MpHUBENEHB XapaKTEPUCTUKU JIMHEHHBIX MO-
neneid okcuma (ocdopa ¢ TpaHWYHBIMA aTOMaMH BOAOpona. BumHo, 4Tto B
TpyIIIe JUHSHHBIX MOJIENICH, cofepKamuX oT 2 10 8 atoMoB (ocdopa, mpakTH-
YeCKH HEe MEHSIOTCS CPeHSS JUIMHA U cpeanuid mopsaaok P—Oy—(P) cBszeit. O1o
e KacaeTcs 3apsiioB aTOMOB (Gocopa ¥ MOCTHKOBOTO kuciopona. P—O ces3u ¢
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OOIIMM MOCTHKOBBIM KHCIIOPOJIOM OJWHAKOBBI KaK 110 JJTUHE, TaK U IO MOPAAKY
cBsi3u. [TomHas sHeprus 3Tux Mojuened ¢ oTkioHeHneM He Oonee 0,0023% wmo-
JKeT OBITh MPENICTABICHA B QJITATHBHOM MTPHOJIMKESHHH.

Taonuma 1
XapakTepuCTHKH Mo/eJieil JJUHEHHbIX CTPYKTYPHBIX (PparMeHToB-1Ienouex
okcuaa gpocdopa ¢ rpaHMUHBIMU ATOMAMH BOJI0POA

3apsapl aTOMOB
[orpem- C .| Makcu-
Yucno _13 | HOCTB anu- | <[> PEHII| - tbHas
ATOMOB B E10 UTHBHOTO B R R P
x| & A P (P) p Oy Oy
MOJIeIH pacuera p_0, _(p) | P JUTHH /
Y% 107 " HOPSLIKOB
1 215,832 —
1,001
2 379,58 0,16 1,659 | 0,591 0.01 2,27 | -1,072 |-0,861
3 543,34 0,13 1,666 | 0,581 %’% 2,30 | -1,092 |-0,857
4 707,12 0,015 1,665 | 0,582 %’% 2,33 | 1,092 | -0,86
5 870,88 0,17 1,663 | 0,584 %’% 2,34 | 1,091 |-0,863
6 1034,67 0,015 1,664 | 0,586 %’% 2,35 | 1,088 |-0,872
1,023
7 1198,47 0,23 1,662 | 0,585 1149 2,36 | 1,091 |-0,872
8 1362,2 0,12 1,662 | 0,585 %’% 2,33 | 1,092 |-0,873

3aMeHa TPaHWYHBIX aTOMOB BOIOPOJA HA aTOMBI JIUTHS MPUBOOHUT K PSAY
3aMeTHBIX n3MeHeHui. JmHa csisu P—-O—(P) Bospacret, pasdpoc ee 3HaUeHUI
yBemmuntes: L = 1,71540,009. CoOTBETCTBEHHO CpEIHUI TOPAIOK CBSI3U
YMEHBILAETCS, @ €0 Pa30dpocC CyLIECTBEHHO yBelnnuuBaercs: <Pyg> = 0,56+0,01.

B xome uccnenoBaHus OBUTO YCTAHOBIICHO, YTO M3MEHSETCS M IepepacIipe-
IIeTICHHE AJIEKTPOHHON TIOTHOCTH MEXKIY aTOMaMH: 3apsy Ha aTomax dochopa
B CpemHeM Bo3pacrtaeT u cocraBisier 2,27+0,05; 3apsa HA MOCTUKOBOM aTOME
KHCIIOpoAa YOBIBACT: (o = —0,986+0,009; qo; = 0,846+0,01 Taxxke yObIBaer.
HaunGoiee 3aMeTHBI H3MEHEHUS, CBA3aHHBIC C CHMMETPHEH CoCeTHUX (¢ 0OITIM
Ow) cBsi3eid. Kputepuit aciMMeTprYHOCTH TI0 JUTHHE CBS3HM Bo3pacrtaeT 10 1,17,
a TIO TOPAIOKaM CBs3el (Ha)ke eClii He YUHWTHIBATH CBSI3M Ha KOHIIAX I[ETIOYEK)
nocruraet 1,43. CormocraBiieHUe JaHHBIX JIJIS JTUHEHHBIX (parMeHTOB TpeX OK-
CHJIOB KpeMHHsI, Oopa, pocdopa MoKa3pIBaET, YTO B TAHHOM DSy JJIMHA CBSI3EH
BO3pPACTaeT, a ee MOPSIOK, COOTBETCTBEHHO, YOBIBaeT. B aTOM ke psmy yBemu-
YUBAETCS TIepepacipe/ieieHne 3apsaaa B rnenodke X—O—X, T.e. BO3pacTaeT BKIIa
MOHHOW COCTAaBIISIONICH B SHEPTUIO CBS3U. ACHMMETpPHUSI JUIMH U TIOPSIKOB CBSI-
3eid ¢ obmrum Oy Bo3pacTaeT B psIy OKCHJIOB KpeMHHsI, Oopa, dpochopa. Takum
00pa3oM, ceTkooOpa3yromias CIIOCOOHOCTh OKCHAa (ocdopa Mo BCEM 3TUM Xa-
PaKTEepUCTHKAM JOJDKHA OBITH MEHBIIE, YeM TSI OKCHAa KpeMHUS 1 6opa.
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JIOTIOTHUTEHHO K 3TOMY OBIITH HCCIIEIOBaHbI MOJIEKYIIAPHBIE MoJenu (par-
MEHTOB, 00pa30BaHHBIX COBMeCTHO cBs3simu Si—O-Si, Si—-O—P, P-O-P. B pe-
3yJIbTATe YCTAaHOBJICHBI CIIEIYIONINE 3aKOHOMEPHOCTH: 3apsii Ha MOCTHKOBOM
aToMme kuciopona B nenodyke P—Oy—Si paBeH cpeHeMy 3HAYCHHUIO 3apsoB MO-
CTHKOBBIX aTOMOB 13 11ernouek Si—Opy—Si 1 P-Oy—P. To ke BBITOMHSETCS U IS
CYMMBI TIOPSIIKOB COMPSKEHHBIX CBsi3eil. IIpu 3TOM MPOMCXOMUT «CMEIICHHE)
MOCTHKOBOI'0O aToOMa KHCJIOpoJaa B CTOpOHY atoma (ochopa (JuimHA CBSI3H Si—
On—(P) Bo3pacTaer, a ymHa cBsizu P-Oy—(Si) yObiBaer).

JIJIs HouTroCTpaIui CMENIaHHOM IIeTToYKH, 00pa3oBaHHON aToMamu Si u P, Ha

puc. 1 mpuBeneH KOHKPETHBIN IpUMEP — ATO CLIMBAHUE CBA3BIO JIBYX IIETIOYEK
Si—O-P u3 Si—O-Si u P-O-P.

0,513 -0,735 -0?;88
O [
176 1,686
6 1,399
’ L8282 \ 0,639 0,208
- o
=1 F o

Puc. 1. XapakTepucTHKI KaPKACHBIX CBA3€H MOJENHU COCTaBa (PO),Si, (0O Li),

[IpoBeneHa sHepreTudecKas OeHKa IMPOIECCOB CTPYKTYPOOOPa30BaHMUS B OK-
cHIax, cogepikammx okcun pocdopa. OHa mOKa3aia, YTO HA TOBEPXHOCTSX II0-
TEHIUAJIBHBIX HEPTUil UMEIOTCS TOCTATOYHO BBHIPa’KEHHBIC MHHUMYMEI, OTBEYa-
OIIYE THHEHHBIM IIETTOYKaM, COAEPKAIINM CIIeAyIonme (pparMeHThI:

] kA
b o= N O OMe
' ' I |
_[||:'-|:|-::'] - [Eii-El-Sli] —_— (P.0-5i
[ |
Ok
OMe OMa Okde = - OkMe ords

rae Me = Li, Na, H.

[omydeHHBIE B 9THX pacdeTax 3HAUCHHUS MTOTHOH SHEPTHHU MO3BOJIIOT COMO-
CTaBUThH TIIyOMHY MHHUMYMOB IUIS IEMOYEK Pa3NAIHOW JUIMHBI U Pa3IAIHOTO
cocTaBa.

B kadecTBe «HYyJEBOH» OIICHKH OTHOCHTEIHHOH CTaOMIIBHOCTH CTPYKTYP
PacCUUTHIBAINCH PA3HOCTH TIIyOMH MUHUMYMOB IUIS THIIOTETHYCCKUAX PEAKIUit
CTPYKTYpOOOPa30BaHUA, B Pe3yIbTaTe KOTOPBHIX IIPOMCXOIUT 00pa30BaHUE MO-
CTHKOBBIX CBS3€H M B IIOCIEHYIONMIEM YBEIHMUMNBACTCS JIMHA Iernodku. [lomoo-
HBIE PEaKIMU paccMaTpUBAIACh Takxke st P-O-P memodek m mnst muHEHHBIX
CTpyKTYp, coxepkammx (parmentel P-O—P, Si—O-Si, Si—-O-P. Pacuer coor-
BerctByer T =0 K.

Peaxnuu mepBoro Tuma MOAETHPYIOT MEPBHIN dTAIl MOTMMEpU3aIuH — oOpa-
30BaHHe AUMepoB. [t Mozmenelt ¢ rpaHMYHBIME aTOMaM{ BOIOPOJA, YIACTBY-

20
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IOMUX B 3TUX PEAKIHUAX, ObUIH TPOBEIeHBI pacdeThl (ab-initio) ¢ Gasucamu
STO-3G u pacueTs nonys>Mnupuaeckum MerogoM PM3. PesynpraTh! 3THX pac-
4eToB 00001IeHb! B Ta0II. 2.

TaGnuna 2
JHepreruueckuii 3gppext (AE, Kxan/moip) odpazoBaHusi MOCTUKOBBIX cBf3eil
B MOJeJIIX ¢ TPAHMYHBIMM aToMaMu Boaopona (Me = H)

Meron pacuera 3naueHue sHeprerudeckoro dhdekra (AE, Kxa/monb)
PM3 ab-initio (STO-3G)
Si-O-Si 5,99 5,36
P-O-P 6,04 17,78
P-O-Si 7,14 18,62

OTtMeTuM, YTO B TIOATBEPKACHHE TOJNOKEHHI TEOPHH IEpPEeCcTpoiiku BaH-
Besepa sHeprernueckuii 3P QPeKT, pacCUNTAHHBIA JBYMS CIIOCOOAMH, OKAa3aJiCs
HeOompmuM. KpoMe Toro, B 3aBICHMOCTH OT poja OKCHIA MOOH(HUKATOPA, CO-
OTHOIIIEHHUE B dHEPreTHIeCKuX 3 dexTax odpazoBanus cesaseir P-O—P, Si—O-Si,
Si—O—P MOxeT H3MEHSTHCS PA3TUIHBIM 00pa3oM.

B comocraBneHnn paccMOTpeHB! (HOPMHUPOBAHHE DIIEKTPOHHOH CTPYKTYPHI
IUTSL MTHIUBHTYaIBHBIX OKCHIOB (hochopa B KpeMHUS, a TaKkKe U3MEHEHHE YHEp-
TeTHYECKOTO CIIEKTpa Ipu uX cMerieHun. [ okcuna gocdopa u kpeMHHS 00-
JIACTU PACIIONIOKEHUS BAICHTHBIX 30H OJNM3KH M BUJ KPUBOU IIOTHOCTEH COCTO-
stHEs (prc. 2, 3) cXojeH.

[Ipu oOpa3oBaHWH COBMECTHBIX (ParMEHTOB CTPYKTYpHI H3 TeTpadapa
Si(OH)4 u PO(OH); npoucxomut dopmupoBaHue oOIIeld BaJCHTHOW 30HBI, OJI-
HaKO IIPH 3TOM HE 00pa3yrOTCs CBA3BIBAIOIINE MOJICKYJISIPHBIE OpOWTANH, 00-
e 11 Bcer nermouku X—O—X-cBs3eit.

25
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Puc. 2. I'ucrorpaMMsl IIOTHOCTU COCTOSHUM B BaJIGHTHOW KBa3U30HE JIMHEHHBIX
¢dparmMenToB cTPYKTYPBI Si,03,41Hopiy (MMHHS TpeHIa — HOTHMHOM 7-H CTETICHN)
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Puc. 3. T'ucTorpaMmel IIIOTHOCTH COCTOSHMIA B RATIEHTHOH KRA3M30HE
JTUHEHHBIX (pparMeHToB cTpyKTyphl P,Os ¢ cembio atoMamu docdopa
(JTUHUMS TPeHIa — TTOJIMHOM 7- CTETIeHN)

Bruto uccnenorano BimsHUE 100aBOK OKCHIa Gocdopa Ha CTPYKTYPY CHIIH-
KaTHBIX paciuiaBoB Si0,—P,0s—Me,X B perierounoid Monenu. B ¢Bsi3u ¢ BayKHO-
CTBIO KOPPEKTHOM OIEHKW MOTHOW DHEPTHH PEIIETOYHON MOJENH B Hadaje MO-
JETMPOBAHUS TPOBECHA Oollee NeTajabHAas MpopadOTKa aJJUTHBHOTO METOHAa
pacdera.

OOBeKToM IyIsi KBAHTOBOXHMHYECKHAX PACUeTOB B KIACTEPHOM MPHOMKEHUN
SIBJIICTCS MOJIEKYIISIpHAs MOJIENb (hparMeHTa CTPYKTYpPBI HCCIEAYEMOTO BEIIeCTBa.
Takast MOZETb MOXKET CONEPXKATh IO COTEH aTOMOB. [ mccremoBaHMs 3aKOHO-
MEpHOCTEH CTPYKTYpOOOpa30BaHMS B CHCTEMaX Ha OCHOBE OKCHIOB CETKOOOpa3o-
BaTeNeil okcuaa KpeMHus B Gochopa nzydeHo nopsaka 100 MonekyIsapHbIX Moje-
neid ¢ kapkacoM u3 Si—O—Si, P-O—P, Si—~O—P cBsizeii.

Ha »>mux mogmensix ompenensuiack TOYHOCTh aJMUTHBHOTO pacdeTa ITOIHOM
SHEPruu pemeTouHor monenu. [lomaramock, 9To mMoaHAs YHEPTHUS KaKIOW MO-
JIeTT MOKET OBITP IPE/ICTaBIICHA B BHJIE

k
Fn = Z Cingi >
i=1

rnen=1,2 ... N (N — obmee uncino mozenei); i = 1, 2 ... k (kK — uyucmo Bo3-
MOJKHBIX BHJIOB CBSI3€H); € — SHEPI s, COOTBETCTBYIOIIASI CBSA3H C HOMEPOM.

JIis HaXOXKICHHSI YUCIICHHBIX 3HAYCHHHU €; MO pe3yJhbTaTaM KBAaHTOBOXHMH-
YECKHX pacueTOB HCIIOJIb30Bajach CIICAYIOIIAsl ONTUMH3AIMOHHAS MPOIeIypa.
Beuta cocrapiieHa meneBas GyHKIMsA Y B BHJIE Pa3HHUIBI MEXKIY dHEprusmMu E,,
MTOJTyYCHHBIMU B HE3aBHCHMOM KBaHTOBOXMMHUYECKOM pacyeTe IS KaXKI0W MO-
JIeTT, ¥ 3HEPrUsMH, MPEICTaBICHHBIMU B BUIEC CyMMBI BKJIAJIOB, COOTBETCTBY-
FOIUX ONPENIEICHHBIM THIIAM CBS3CH:

Y= (Fe)-E)

Jlasiee ObUT HalileH MUHUMYM LIEIEBOM (DYHKITUH TPH 33JJaHHBIX HaYaJIbHBIX
3HaueHusIX €(0) ¥ 3aJaHHBIX WHTEpBANAaX MX BapbupoBaHus. [1o 3aBepireHUN
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pacyeToB Ha MeYaTh OBIJIM BBIBEIACHBI ONITUMH3UPOBAHHBIC 3HAUCHHS €;, IeNIeBas
¢byHKIMSA Y, a TaKke aOCONIOTHBIE M OTHOCHTEIbHBIC ITOTPEITHOCTH aTATHBHO-
ro pacuera Y, I KaXa0i 13 MOJIeTIeH.

B mpoBeneHHOM HCCIICIOBAaHUM MPOBEPSIIOCH BIMSIHHE Ha TOYHOCTH aJJId-
THBHOTO MPHOIKEHUS CIEIYIONNX (haKTOPOB: HAaYalbHBIE 3HAYCHUS W TPaHH-
bl TIOWCKA; 00IIee Yuciao Mozeneil (N) mpu 3alaHHOM XHMHUYECKOM COCTAaBE;
THIT CBSI3€H, KOTOPBHIM IPHITHCHIBAINACH (PUKCHPOBAHHBIC 3HAUCHHS €; BHIOOD
KBaHTOBOXMMHYECKOT'O METOZA pacyeTa, XMMUIECKOTO COCTaBa MOJCIHPYEMOM
CHCTEMBI.

Pe3yabTarhl 1 uxX 00CyKaeHHNE

JocTtaTouHO IBYX-TpEeX IOCIENOBATENHFHBIX YTOYHEHWH HaYaJ bHBIX 3HAYe-
HUH ¥ TPaHUI] TIOMCKA, YTOOBI IPH HEU3MEHHBIX JaHHBIX, UCIIOIB30BAHHBIX IS
ONTUMU3ALNHY, TPUNUTH K OTHO3HAYHOMY PE3YJIbTATy MO 3HAYCHUSIM €;, ¥, 11 Y.

[Ipu 3amaHHOM XHMHYECKOM COCTAaBE PE3yJAbTATHl ONTHMHU3AIIMOHHOW IIpO-
[eIypHI 3aBUCAT OT TOTO, KaKUE MOJEIH U KaKoe UX YnciIo N HCIIONB3yeTCs U
HaxOXIIEHUH k-3HadeHUH &;. HeoOXommumoe dnciio Mojenei onpenensiioch clie-
IyromuM oOpa3zoM: N; Mopeneil BKITI04aaoch B ONTUMH3AIOHHYIO MPOLEAYPY.
JUIs HEX OINpEeNesINCh OTHOCUTENbHBIC MOTrpentHocTH, ¥, (n =1, 2 ... Nj) u
otHomeHue Yi/N;. [IpoBepka mokasaina, 94To CyNnIeCTBEHHOE MPEBBIIICHUE KaKO-
ro-mnbo 3HaYeHus Y, HaJ OCTAIBHBEIMU CBHIETEIBCTBYET O TOM, UTO IPH KBaH-
TOBOXMMHYECKOM pacueTe Uil MOJIENed ¢ HOMEpoM m He OBLI JOCTHTHYT
HauOosee Tyookmid MuHUMYM [II13. J{ns Takux Mojened MpoBOAMIUCH TIO-
BTOPHBIE KBAHTOBOXHMUYECKUE PACICTHI.

Jaiee 1Mo moydeHHBIM 3HAUYCHUSIM €; HAXOIWINCh OTHOCHTENIBHBIE TIOTPEITHO-
CTh Y, U1 HECKOJIBKUX (=5) Mojeliei, He 3a7eCTBOBAHHBIX B ONTUMH3AI[HOHHON
nporexype. Eciu 3Hauenus Y, cyIecTBEHHO IMPEBHIMIAIA HaHOOMbIIee U3 3HAUe-
HUH Y, TO pasMep 6a3bl MoJieNelt Il ONTHMU3AIMU yBeTUIuBaiics 10 N,. BHOBB
OIPEACISIIACH 3HaueHus Yo/N, m Y, (n=1,2 ... N,) u T.1. YBenuuenue 6a3bl Mojie-
JIe TIPEKPaIaIoch P TOCTIKEHUH YCIIOBHA

Yo _ Yoy max?, (v=1, 2 ...N,) oqHoro nmopska ¢ max Y.
N N

v v-1

Pacuersl mokasanu, 94To JUIS TPEXKOMITOHEHTHBIX cucTeM Thma Pr0s—SiO,—
Na,O u P,05-SiO,—Li,0 st morydeHus: ONTHMH3HPOBAHHBIX TPEXIIEHTPOBBIX
BKJIAJIOB B TIOJTHYIO SHEPrHi0 HeoOxomumo Obuto ~ 16 Mmoneneid. [1pu 3Trom mak-
cHUMalbHas morpemHocTh cocraBisieT (Y, = 0,07%).

OObenuHEeHNE yKa3aHHBIX Mojelied B oAHy 0asy, Koropas OyneT mpe-
CTaBJISTh YETHIPEXKOMIIOHEHTHYI0 cucteMy (Hampumep, P,Os—Si0O,—Na,O—
Li,O), mpuBonut k Bo3pacTanuio nenesoi pyukmun Ha 13%. Kak cnenyer u3
AHHBIX, IPUBEACHHBIX B Ta0J. 3, N3MEHEHHE BEIHMINHBI CAMHUX dHEPreTuye-
CKHMX BKJIaJIOB IPY U3MEHEHUH cocTaBa cucTteMbl He npesbimaet 0,1%.
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Tabnuma 3
Suepreruueckne BKaaabi & 107" [, cooTBeTCTBYIOLINE TPEXUEHTPOBBIM CBA3SIM
(pacuer metogom PM-3)

e Chsian Mopenupyemasi cuctema Cpennee
3 P,05—Si0,~Na,0|P,05-Si0,—Li,0 |P,0s—Si0,~Na,0O-Li,O| 3HaueHue
1 Si—-O—Na 51,262 — 51,270 51,266
2 P-O—Na 70,674 — 76,680 70,677
3 Si—-O-P 72,691 72,756 72,705 72,717
4 P-O-P 91,941 91,882 91,920 91,894
5 Si—O-Si 53,682 53,576 53,632 53,630
6 Si—O-Li — 51,293 51,290 51,291
7 P-O-Li — 70,642 70,628 70,635

Takum 00pa3oM, IpH YCIOKHEHHH COCTaBa MOAETHUPYEeMOi cucTeMbl SiOy—
P,05—Na,O To9HOCTh MPEeIIoKEHHOTO aITOPUTMA pacdeTa SHEPTUH HECKOIBKO
YMEHBIIIAeTCsl, HO B TO JK€ BPEMs OCTAETCsl JOCTATOYHO BBICOKOHM ISl BEIOpaH-
HBIX 00BEKTOB HCCIICIOBAHUSI.

CormocraBiieHIEM YCTAaHOBIICHO, YTO MIPECTABICHUE TIOHOM SHEPIUU OJHUX
U TEX JK€ MOZeNel B BUIE CyMMBI SHEPTeTHICCKUX BKIIAI0B, COOTBETCTBYIOIIIX
TPEXIICHTPOBBIM cBs3siM THa Si—O—Si, Na—O—Na, P-O-Si, Bcerma Ha mopsiok
TOYHEE, YeM aHaJOTHIHOE CYMMHPOBAHHUE II0 ABYXIICHTPOBEIM CBSI3SIM THTA Si—
0O, P-O, P=0O u np.

[Ipn monmenmpoBannn meronom MK paHee ycTaHOBJIEHO, YTO BBEIECHUE HE-
OOJIBIIIOr0 KOJIMYecTBa OKcHIa (ochopa CYIIECTBEHHO H3MEHSCT CTPYKTYPY
pacmiaBoB cucteMbl SiO,—MgO. Jlns mpoBepkd OOIIHOCTH ITaHHOTO (akTa
HaMH H3Yy4eHO BiHsHHE H00aBOoK okcuma Qocdopa (mo x = 15 mom %) Ha
cTpykrypy SiO»-Li,O, Si0,—-Na,0, Si0,—MgO, SiO,—CaO.

3akiroueHne

Takum 00pa3oM, OBIIM yYTOYHEHBI 3aKOHOMEPHOCTH (hOPMHPOBAHHS DIICK-
TPOHHOTO SHEPreTHUECKOTO CIIEKTPa IS JIMHEHHBIX MOJIEKYJISIPHBIX MOJEINEH,
oGpasoBannbix cBszsimu X—O-X' (X, X' = Si, P). YcTaHOBIICH MEXaHU3M BIIHS-
HUS OKCHJIa-MOJU(HKATOPa Ha CHTYalMI0 CTPYKTYypOoOOpa3oBaHMs MpU M00aB-
JMeHnu OKcunma ¢ocopa B CHIMKATHBIE PAaCIUIaBhl. A 3HAYHT, ITOKa3aHa BO3-
MOXXHOCTh TIOCTPOCHHSI BEPOSTHBIX AalCKBATHBIX HEIMIMPUICCKUX Mozeiei
CTPYKTYPHI PACIIaBOB, C JKCIEPHMEHTAIFHON TOYHOCTBHIO BOCIIPOM3BOIISIINX
AQHMOHHBIN COCTaB.
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Probabilistic models with desired physical and chemical properties used
to develop new technologies for glass production in aviation

The article shows the energy calculations on the structure of the potential surface
energy (PES), which indicate agreement with the theory of restructuring for the struc-
ture of glass. Data is given on the anion structure of melts in the modeling experi-
ment, based on semi-empirical and ab initio calculations. It notes the closeness of the
results obtained for the two models and their qualitative and quantitative agreement
with experimental data. By means of a model experiment, the possibility is shown of
constructing probabilistic models, taking into account particularities of structure
formation of oxide systems with given physical-chemical properties used for the de-
velopment of new production technologies of glass cockpits of civil and military air-
craft and illuminators for orbital space stations.

Keywords: Melt modifiers, quantum chemical calculations, complex, structural
fragments, glass, lattice model systems, model experiment.

References

1. Shelby, John. Structure, properties, and technology of glass. M.: Mir, 2006; P.288.

2. Alekseev N.E., Gapontsev V.P., Jabotinsky M.E. Laser phosphate glass. M.: Nauka, 1980;
P.352.

3. Bukhtoyarov O.I. Study of oxide melts by Monte Carlo simulation. Proceedings of the
USSR Academy of Sciences. Metals.1991;4:124—129.

4. Semi-empirical methods of calculation of the electronic structure. V.1; TRANS. with eng.
M.: Mir, 1980; P.345.

5. Borgianni G., Grannati P. Monte-Karlo calculation of ionic structure in silicate and alumi-
no-silicate melts. Met. Trans.B. 1979;108(1):21-25.

25



H.A. Babuna

6. Babina [.A., Vorontsov B.S. Energy evaluation of the processes of structure formation in
oxides containing. Journal Scientific review. 2005;6:47-53.

7. Babina I.A., Vorontsov B.S. Energy evaluation of the processes of structure formation in
oxides containing. Journal Scientific review. 2005;6:47-53.

8. Babina LA., Vorontsov B.S. The Algorithm of calculation of energy for simulations using
the Monte-Carlo oxides on the basis of. VI international conference "Computer simula-
tion of 2005". 2005;189-202.

Information about the author:
Babina Inga A., Candidate of the Physico-Mathematical Sciences Department of Mathematics and Natu-
ral Sciences (Chelyabinsk, Russian Federation). E-mail: babina_inga@mail.ru

26



	001-005Титул и оборот
	1 Король
	2 Бабина
	3 Суровая
	4 Чикунова
	5 Отмахов
	6 Верзидадзе
	7 Демент
	8 Мещеряков
	9 Сапкисов


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Eurostandard \050Coated\051, 25%, GCR, Medium \050UCA 36%\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




