
oQzquanrHoro orr[oHeHTa Ha
A64ytco4upa Cagyl.noeBurra,

OT3hIB
AHCceprarlu oHrryrc

BbrnoirHeHnyrc
pa6ory HaspynloeBa

<<Brz.sHraereMy:
HaHocrpyKTypHhrx avrQorepnrtx oKcI4,{oB Mer€LrrJroB Ha Qrsuro-xrzM}rqecKr4e
csoftcrea rr4Apa3r4Hrw4para>>, [peAcraBneHHyro Ha corrcKanne y.reuofi cre[eHr4
KaHAI4Aara rexHI,IqecKpIX HayK rro cfleqfiarrbHocrr4 05. 02. 0 1 - naareprl€rrroBeAeHv e
(e xurranuecrofi npoMbrruneuuocru).

Arcrya.rrrnocrb nsdpannofi repmr Arrcceprarlu[
f u4pasraurr4Apar ucnolrb3yercr :
-AIrr yAnrrervrfl. Kr4cnopoAa rrpr4 o6pa6orrce BoAbr;
-Alrfl 3aIrII4TbI OT KOppO3I4I4 BOATHbTX Lr [apoBbrx rlr4pKyrrrquoHHhrx

rpy6onpoBoAoB (a I4MeHHo: naporeHeparopoB, cr,rcreM oxJralKAeHVr, cr4creM
oronreuttx);

-Ant KoHcepBaIIurI BbIBeAeHHoro I43 gKcnrryararluu o6opyAoBaHr4r r4 KaK
foproqee B TolJrr4BHbrx 3JreMeHTax;

-An-fl noJryaleHvt rr3 vrx oKct4AoB u corefi qr{crbrx MerarrJroB (Cu, Ni r{ Ap.);
-B TorrJrr,rBHbrx 3JIeMeHTaX KaK foproqee;
-rrp14 uporr3BoAcTBe napoo6parosarerefi (a I4MEHHO:

6eHsolcym$oHunrnApazuga), r4HceKTr4rIprAoB, acrponr4ra, yAo6peuuft [nA
pacreHuff (rIa4pasIz4a MiIJIeI4Hoeofi rzcrorrr), Arrfl MeAr4KaMeHroB (ru4pasra4a
r43onr,rKornHoeofi rucloru) ;

-B KarlecrBe peaKTl{na (4nx o6HapyNeuIax rap6oHr4JrbHbrx rpy[n, xnopr4roB
ra xnoparor);

- rrpr4 rr onyq eur4rz Kp acrrreJr eft u np orra e)KyrorrHhrx rrp oAyKToB ;
-xarc 4o6aBKa B creKJloMaccy (npra JrlaKBrrAar{r4r{ TycKrrocrr{ creKorr) rz lp.

' O6nacrs [puMeHeHLIe rvApa3l,IHn4Apar B conpenaenuofi TexHr4Ke oqeHb
pacflpocrpaHeH. trlccle4onaH:,ire reuroSrasr4qecKr4x, . TepMoAlrHaMr4qecKr4x Lr
auQ$yszoHHbIX cnoficrs r?IApa3I4HrI4Apara Aaer Bo3Mo)rmocrb o[peAenr4rb
paql4oHaJlbHoe efo I4cnoJI63oBaHI4e Bo MHOrr{X OTpacnrx [poMbrrrrneHHocTl4.

B cB.fl3r,r c grr{M Anr pn3Br4Tufl 14 6olee my6ororo r43yrreHr4.[ $vrsrzrol
xlrAKoro cocro.aHl4.a BeIIIecrn neo6xo4raua rau$opMarlr4-fl o6 elexrpoQueuvecrux,
reuno$rasuqecKnx I4 TepMoAHHaMI4tIecKIax ceoficrBax rnApa3r.rHrurApara. Srra
AaHHbIe ueo6xo4uMbl Ant flonyqeHl,I-fi qerKofi Kaprr,rHbr crpyKTypHrrx uo4eleft
pacrBopoB, MexaHLI3Ma B3aI4MoAeitctsun MexAy MoJreKyJraMr4, rrpoqeccoB
cMeIrrI,IBaeMocrI,I u pacrBopl4Mocrl4, o6pasoeaHr4fi, Lr paspylueur4r MoJreKynrpHbrx
KOMfTJTeKCOB r{ Ap.

lauuaa pa6ora nocB{IrleHa orrpeAeneHzro r:enlo$usr4rrecKr4x,
TepMoAt4HaMI,IqecKI4x I{ 3JreKTpoSras[uecKzx ceoficrB cr{creMbr rr,rApa3r4Hr[Apar +
HaHocrpyKrypHbre anrQorepHEre oKcktAbr MeT€LrrJron (A12O3, Fe2O3, TiO2 ra ap.).

,{ uccepmaUuoHH an p a6omo BbI[oJIHeHa no rrJraHy KoopApr :r'a\uv HayqHo -

I4ccneAoBareilbcKl4x pa6orrr s o6racru ecrecrBeHHbrx r{ o6rqecrneHHbrx nayr AH
Pecny6nrarz TaAxunr4cral wa 2005-2015 roAbr rro reMe: <Tenno$z3r.rqecKr4e
ceofic:rea BerrlecrB) (J\r rocperr,rcrparlr4r,r 81081L75) u (llb 01.86.0103274) no
npo6rerue |.9.7. Teuno$uerara.
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O6rqne npnHrlrnbr rrocrpoeuufl H crpyKTypa padorrr

{Hccepmlll4oHHa.f, pa6ora cocrol,IT rr3 BBeAeHu.{, qerbrpex HraB, BbrBoAoB,
c[I'IcKa lrcnoJlb3oeaHHoft n[Teparypbl Ir [punoxeHr,rr. Pa6ora rl3Jroxega sa 191
crpaHrrrle KoMrrbrorepHofo ua6opa. oua co4epxlrr 3g pucyurcon, 27 .ra6tw6,27g
H ar.rM eHoB attmir tr croqHr,r Ko B nrrreparypbr u 29 ctp aHHu nplln o]KeHr,rf .

Bo eeedenuu I43Jrox{eHbI npeArrochrnKr4 14 ocHoBHbre npo6re1arr
I'rccJreAoBalf:vfl, o6ocnoeaHa aKTytulbHocrr pa6orrr, npvBeAeHa npaKTlrqecKat
3Haqr{Mocrb u HayqHa_f, HoBt43ua pa6orrr.

B nepeoil eilane rrpeAcraBJleH o6:op nr4TeparypHbrx AaHHrrx 11o reMe
AUCCepTaTIUI/I.

Bo emopoil znone npI4BeAeHbI ofir4caur,r]o [pr,rHrlr4rrr4 zrJrrHhrx cxeM
I4cnoJrb3oBaHHbIX oKc[epI,IMeHT€LJrbHbrx ycraHoBoK 14 MeroAr4KaM r4x pa6or gl;1x
I4ccJIeAoB aHr4fl Te[JIo- 14 gneKTpoQusnuecrux ceoft crB pacrBopoB B 3aBr,rcr4Mocrr.r
oT TeMlepaTypbr 14 AaBneHI,,'fl.

Tpemun ?nq60 AV cceprarlHonuofi pa6orrr IIocB.,r[IeHa
gKC[epI4MeHT€LnbHOMy I4CCJIeAOBaHUK) tro refrJroeMKocrll, 3JreKTpO- U
renJro[poBoAHocrr..l clrcreMbr rrrAp€L3r.rHrr.,rApar + HaHocrpyKTypHrre alaQorepuue
oKcr4Abr MeruurJroB (Al2O3, Fe2O3, TiO2, dcp:30, 50,70,90 Hu) c KoHqeH:rpa\weit
0,1; 0,15;0,2;0,25 u 0,3 r. B pacrBopax, a raKxe repMoAr4HaMr4rrecK[x csoficre e
3aBr,rcr4Mocrr4 or reMneparypu (298-673)K u AaBrreHrl.f, (0,101-49,01) MfIa.

B vemeepmofi utone 4Iabcepraquu [peAcraBJreHhr pe3yJrbrarhr
sKclepI,IMeHTElJIbHoro ficcJreAoBaHr4r uo reuno$r43r4qecKr,rM, TepMoAHHaMr,rqecKr4M
14 eneKTpoQzsnuecrraNa csoficrBaM cl4creMbr rr4ApurclrHrrzApar * HaHocrpyKTypHbre
auSotepubre oKcr4Abr MerzlrrJron (Al2o3, Fe2o3, Tio2, d.o:30, s0, 70,90 lru) c
KoHrleHrpaqnefi 0,1; 0,15; 0,2; 0,25 u 0,3 r. llonyueurr arrpoKcnMarluoHHrre
3aBI4CI4MOCTI4 nO TenJIOlpoBoAHOCTtr, nJIorTIOCTt4, TeIIJIOeMKOCTI,I V
olerrpoQt43l,IqecKr4e ceoftcrea I4ccneAyeMbrx o6pasqon B 3aBr,rcr4Mocrr4 or
TeMneparypbl, AaBIreIJVrfl Lr KOHIIeHTpAT\VLI, a raKxe pe3yJrbTarbr pacqeTa vx
TepMurrecKr4x Ir KtLlop[qecKVX csofi cre.

.{raccepralllaoHHat pa6ora 3aBepllaerc.fl o6rqnnrn BbrBoAaMr4. crrr4cKoM
r4 crr oJrb3 oe aHH ofi Jrr4Tep aryp br 14 rrpv n oxeHr4 eM.

Crenenr o6ocHonaHHocrrr I{ AocroBepHocrlr ocHoBHbrx pe3yJrbraroB r{
p e K o M e HA aquit, c S o p *ry.n lr p o B a H H br x B A rr c c e pr a rI H r.r

' BuBoAbI Iz noJrox(euvIfl., cQopuynupoBaHHbre corrcKareJreM, o6ocnonanrr
TeopeTI4qecKI4MI,I BbIKnaAKaMZ U nOlyqeHHBrMr4 npaKTr,IqecKI4Mr4 pe3ynbTaTaMr4
rIpoBeAeHHbIX KoM[JIeKca cllcreMarl4rrecKr4x sKcnepr4MeHTarlbHbrx trccJleAoea]f.uir.

O6ecne.renlae AOCTOBepHOCTT4 TIOJTYqCHH6IX pe3ynbTaToB
sKcnepI4MeHTiUIBHbIX Iasuepeuuff AocTt4IHyTo nyTeM rrpr4MeHer1r4-rr
anpo6upoBaHHblx Lr tlporecrl4poBaHHbrx r{3Mepr4TeJrbHbrx ycrpoficrn, a raKxe
BOC[pOI43BOAI4MOCT6IO 14 yAOBnerBOpI,rreJIbHhrM corJlacr4eM 3KC[epr4MeHTaJrbHbrx
AaHHbrx c pacqeTHbrMr,r AaHHbrMtr.

, ' IIayuruufl HoBrr3Ho pa6omu:
-Ha MOAepHr43t4pOBaHHhrX ycraHoBKax BrrepBhre [onyqeHbr

SKcnepIzMeHTaJrbHr;Ie AaHHhIe no reuoQus[qecKvM v repMoArrHaMr,rqecKr{M



cBofi crBaM cl4creMhl r'IApasuuTfpr *- uauocrpyKTypH're oKcr4Ahr ueramon (4o0'3 r' Al2o3, Ftrgr:^Tio2, dro:30, 50,7l,lonni; B r4HrepB€Lrre reMneparyp (2gg_548)K rr AaBrreHr4fi (0,1 Ot--+g-,0t)ilfll; 
' v) 'v"LvL,

-BIIepBble npv rIoMoIqIr AaHHBrx [o TerIJIoeMKocrI4 z rtilorHocrH oorerroeI4ccJIeAoBaHI'It 6rrnu paccrrlrraHhl TepMoAt4HaMr4qecKr4e ceoftcrsa AaHHhrxBelqecrB (euralrnzt, sHTpo[]L', BrryrpeHH.fl.f, gHepn4r, gHeprr4, rn66ca,3'eprr4,fenruronrqa) czcreM'I rl4.qp*T:3jp ara u anasorepH.rx HaHoKcr4AoB MerarrJroB(n rzHrepn'Ure reMnep aryp eig-673)Kuou"rrr""? (0,10r-49.01) MfIa);-Ha ocHoBe IlofiyqeHHhrx AaHHbIX IIo TepMoAI4HaMI4qecKr4Nr csoficrBaM, T.e.IJIOTHOCTTT zccneAyeMhlx cllcreM cocraBJreHo ypaBHeHI4e cocrorHl4.fl, a Anflrenlo$asvqeHcKMx ceoftcrn (reunonpoBoAHocrr, Te[JroeMKocrr prTeMneparyponpoBoAHocrr) pflA annpoKcl4Mar{kroHHhrx gasuczr4ocrefi B3aBI'I CI'IMOCTI4 OT TeMneparyphr, AaBJI.H ufl u MAgChI HaHoqacrIzII;-no nolyqeHHhrM 3KCnepzMeHT€rrIbHBrM t4 pacqerHblM AaHHhrM cocraBJreHhra'afiorl4rrHrre ra6nI4IIEr' KaK [o renno0trs""aant'* TaK LI no repMoAr,rHaMI4qecKVMcsoficrear4 I4ccJIeAoBaHHbIX pacrBopoB B Ar4ana3oHe AaBneH uir (0,101-4g,01)MrlaI4 reMneparyp (293'673)K c yrreroM I43MeHeHr4r KoHrIeHrp arrr4nHaHoqacrnq or 0,1 4o 0, 3%o, xoroprre 4o6annxrorc, B 3Tr4 pacrBoprr.
IIp axm uv e c Ko,n 3 H oq tau o c mb :
-npoBeAeH aHaurLr3 npoqecca renirollepeHoca B Cr4CTeMax rLrApa:un rurApara+ HaHocrpyKTypHbix arra$orep.brx oKcr4Ao"';;;;on (Ar2o3, Fe2o3, Tio2, d,o:30, 50, 70,90 Hu, 0,1; O,i5; 0^2;0,25 u 0,3r.) ;
-IPC,{CTABJIEH HOB'Ift NOAXOA r O6O6rqCH}Irc 3KCIIEPIIMEHT€UI'H'IX AAHH'IXIIo TerIJIoeMKocrI4, 3neKTpolpoBolHocrI4 u TerrJronpoBo..Hocrr4 cr4creM6rr'Apa:zHn4Apar + HasocrpyKrypHTl a^asorepnbre oKcr4Ahr MerarrJroB (41203,Fe2o3, Tio2, d"o:30, 50,76,g}'nr,r, 0,r; 0,is; \i;-L,zsn 0,3r.);-pa:pa6oraHrr gKcnepr4MeHTaJrrHrre ycraHoBKr.r Arrfi. cKopocrHoroonpeAeireHzt reMrleparyponpoBoAHocrLr o6rexron n na6oparopH'rx ycnoBr4.,rxr4ucruryra upoMbIIrrJIeHHocrI4 MraHucrepcrBa-npor"r-neHHocrt4 

Lr HoB'rxrexnorrorzft pT rz IITV zna. C. Aftuu;
_Ao[ojrHeH 6aHr renno0zsagecKr4x, TepMoAI4HaMr4qecKr4x rrerexrpo$r,r3rrqecKr{x csoficre cr4creM6r rprApaszHrr4Apar + HaHocrpyKTypHhreau{orepHbre oKcr4Abr MerarrJroB (Al2O3, errOr, iiO2, d.o:30, 50,70,90 nna, 0,1;

i;tt;*]: 
0'25 u 0,3r') 

"o""'*" 
raHHBrMI4, Heo6xo4r4M6rMrz .qrr.,r rrH*eHepHhrx

Pezynomomot uccn edoe aH u,fl enedleruu :-ycraHoBKrl' Korophre 6run MoAepHV3I{poBaHBr 14 co3AaHBr AJrr t43Mep e'vrflreunoszu4qecKrrx ceoftcrs BelqecrB' I4cnonb3yrorcr KaK npeloAaBare[,rM rr, TaK Hacrr{paHraMu v cryAeHraMr,r B Ta4xzrcro*,.*"";.d;' 
rr"*pcr4rere r'M.aKaAeMr4Ka M'c' Oczuz B HayqHo-y.re.Hrrx na60palopnrx ra*egpu<< TenlorexHr4Ka 14 TelJrorexnr4qe cKo e o6opy4oBaHLr e) ;-COCTABJIEHH'IC rA6NHqrT fIO TOC U TX KOJIJIOI4AH'IX NU4r<OCrCfi BrrHrepB€rrre reMneparyp (2gs-673)K u 4aereHaft (0,101 -4g,'r)Mrra usMn'puqecKLre ypaBHeHUr MOryT Uaftru csoe npr4MeHeHrre B rpoeKTHO-[poI'I3BoAcrBeHHbrx opraHI43aII Lrflx Bpa3rllqHhrx .TexHoJron4qecKI4x npoqeccax.



flo pesynbraraM pa6oru ony6nraroBaHo 43 qarsw (zs Hrax 7 crarrefi n
PEIICH3HPYCMbIX X(YPH€LIIAX: PEKOMCHAOBAHHbIX BAK NPI4 IIPCSZ4EHTE
Pecny6nraxu Ta4xzKrrcraH u 36 rezucoB AoKJraAon) rz oAHa naoHorpaQrar.

fiwccepraqun Haspynnoeea A.c. coorBercrByer nocnopmy
cnequanbHocmu 05.02.01 - Marepr.r€rJroBeAeHr4e (n xznanqecroff
rrp oMbrruJreHuo cru) (rexuzue cKlre H ayKV ) u O cne4yrorrtrkr M [yHKTaM :

-Bbr'fiBJIeH MeXaHV3M nepeHoca renJra B CLTCTeMe fr{ApEI3ZHr-r4Apar +
HaHOCrpyKTypHbre anaQorepHhre oKct4Abr MerarrJroe (41203, Fe203, Tio2, d"o:30,
50, 70,90 Hla,  0,1 ;  0,1 5;  0,2;  0,25 u 0,3r.) ;

-ycraH oBJreH a 3 aBr,I crrM ocrb QzsHxo _xr4 Mt4 qecKr.rx
ceoftcre cucreMrr rr4Apasr4Hrv$para + 0,1; 0,15; 0,2;0,25
T\Or, d.o:30, 50, 70,90 uu) or reMrreparyphr, AaBrelwfi.
o6rerron;

r4 TepMoAuHaMrzqecKr4x
u 0,3 r; (Al2O3, Fe2O3,
r4 Maccbr t4ccJreAyeMhlx

-ycraHoBJIeHa 83aI4MocBfl3b tenloSn:uqecKl4x vr repMoAr,rHaMl4qecKr4x
ceoftcre l4ccneAyerurrx o6reKToB B 3aBl4cr4Mocrrr or reMneparypbr r4 AaBJreHr{.,r.

3alreqaHr.rrr rro AlrcceprarlnoHnoft padore

1'Anropona BbIIBJIeHBI p.uA 3aKoHoMepHocreft npu r43yreHpre reuoQzsusecKr4x,
erexrpootrsu.recKuft cnoficrsax cr4creMbr (r"aparr,rHrr4Apar +
HaHocrpyKTypHble anasorepHble oKcIzAbI MerairJroe) (Hanp"r.p' upvr sa4aHHofi
reM[eparype c pocroM AaBJIeH]1.fr rr}creAyeMhrx clrcreM Te[JrolpoBoAHocrb,
sneKTpo[poBoAHocr6 yBenuqvBalorc.fl . C pocrovr reMneparyphr rrpr4 3aAaHHoM
AaBIreHIlu yMeHblrraerct, a re[JloeMKocrb - yBeruqnnaercx), oAHaKo He
o6l.scn-flercr qeM oHr,r B6r3BaHEr.

2'vreepNgeH'Ie aBTopa o roM, qro c pocroM KoJrr,rqecrBa HaHocrpyKTypHbrx
oKcIz'4oB MerarlJroB TIpLIBOAI4T K rr3MeHeHr4ro renloozsr4qecKr4x,
TepMoAI4HaMkIqecKI4x u elerrpoSl43l4qecKl4x ceoficrs rvg1pa3u1rv1para
(Hanpurr,rep: [prz T:298K, p:0,101 MlIa yBenvqeHr4e Maccbr HaHocrpyKrypHoro
oKcr4Aa Fe203, d:50 HM Ha 0,3 f. TenJro[poBoAHOCTb ft4ApE13r4HpVrApAr
yMeHbrrraerc.fi Ha - 77,80 , a npv T:349K, p:0,101 MlIa ,roi 

".reHeHVeAoxoAlrr go - 90,2Yo), rpe6ye:r 6onee AeraJrbHoro onr4caHur MexaHr43Ma raKoro
BTII4flIJIdfl,.

3.B pa6ore HerrerKo yKrBaHa pr,rcyHoK 2.7-2.11u Qopvryn a2.10.
4:B [pI4noxeHI,ItI AI4ccepraIrHI4 ]KenareJrbHo 6rrro 6u npeAcraBr{Tb aKTbr

BHeApeHut ycraHoBKI4, Koropble 6irllr MoAepHl,r3r4poBaHbr Lr co3,4aHbr Arrfl
r43MepeHr4r :reulo Qu3r4 qecKr{x ceoft cre BerqecrB.

5.B anrope0epare vr Anccep'ra\vrr lzMerorcr crr4Jrrzcr?rqecKue ra op4orpa6zvecxrae
oun6xz.

orueqenurre HeAocrarKI,I He cHnlKaror o6ulero IroJroxvreJlEHoro
BIIeqarJreHI{t or pa6orrt B IIeJIoM, He yMaJrrlor KaqecrBo npone4eHurrx
I4ccJleAoBaurtit, v He BJII4tIor Ha ulaBHbre reoperr4qecKr,Ie v npaKTl4qecKue
p e3ynbTaTbr Arr ccepT a\uhr.



Snlt.rtm{*u*t*

fi*r**epru*Ho*H* pa$*re A-e"Hei*pynxoea* H& rsnryr c<F;rnxmmsffier{ocrp}'Krypl{blx an'r$*repl*nrx sro}'tACIB Msr*fiJlCIs Hs 6mrnno-xx.[,[ffiqe*K],ee*ofict'a rHffFsslll{rm.fiFarss, flsnssrss $exos$s}{fiCIfi nayxnoj,tc*;;;;-sre"n*e*ofi
p*Sar*fi,

ITy$nNm*.ry.rm asr*Se ExxcJrne orpex{flr*T ss,il€p5{el{Ks .t{I{c0epraqgoxnofr
Fasot*', Irsrsp'Ie *nysnrmnsfiHbl F sflyrlg{x Heyq}*hr}J peue-n*r{pyehdbr}i
lr{ryr{srrfix' Aurop*SsFer sfir'*asyefes * *ssrsh* Jtrxflssspr*$m*"

J{n**eprrum*s$&s p*som A. e,Ha*pyiur$sns cCIsrsnreTsyer rpe6on*rNxnr<<ITitno Herlrul o flopafire npl*cy$#l&Hufi }rrrenbrx etEnEseElr, yrg*pixflsuj{srs
;Tn*mn*nneHHeM llp**u'rexrretss Perny6nHxlr TsAlKr.rfHsrsffi or 36,11.?0ts r..li&s05 ffps&itsBJl.fish{bxh{ K A*eoeprftIlr{snor i{* Es}xfiK&Hr{s yuenofi *Ter,s'r}r
I{&.Hg}r"qar{l ir*yK.

A*rop g*$(:$preqnonnoff pa6*rnr H*rpyxn*en Affryles.fr$np eecy,rnoe*Hrr *
secJtylrtugesr trplrcy)gAeil*rs ftcxostsfr p?sffel{n{ iffit{fl}iga.s rexrrl[rtsfrr{Ex Hsy$ no*frsgr{fl.rxb*$frr}{ 0s'02'0r h{erepffifln0se&s}rue {n xr$4r"rr{se}csffi
IIF*hf htrlrJ:lexnoerlr ).

OSour*,,tbnhrff onrroHcHTr
ftrssnuff *ayr**rfi esTFyJffir$f;x sl*nlrann Arenxetna no rgep*ofi
li Fsnnauuorlsofi 6es*nncxocrm AH Fe*nySnxxx TnffxmxmcT&H"
.qofi ?sF TexHfi-qeeffIrx Hey*, npns encop, s3, 0*, CI4, - $xertxesKflx x.Hh4Htr

# XW.qE* Ha:apox Xaxrrypw Mapunosn.*

.ddBes;?3573$, Tafix$rtr${*T&}ilr carfil,rff,;xsx ffsRaers, r. Hy*ton, yr.s*nerutymn, Ias}trtHrut flrefrre?aa 
Tti{epHCIfi u peisuaHuoum*fi seB$rT**No*ru {#A.ftpF} AH pr

#-mar* holn:uroell f;r$mnil rr 
-

Twxgr,x; +Sgt pl8 62 S4 44 {reo$,}
tfi 34 5l) 5-lg-Sl {pa$.}

JT*frmmer fi.r.H., nBo$euecBu H*r*apoxa X"lt{,
ffmpemop fflunxa*a Aresrerna no xflepngft I
$e':rnncm*erm Affi Feenyffnxmu Tnfixlr H, Xaxlrpr,og


