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Ha AI,IccepraIIHoHHyro pa6ory COKOJIOBA Cepren HnanoBnqa <lnyruryrreB6yr
JIiBepHan o6pa6oma KBapqa Mfl pe3oHaropoB a Soroura6loHon cy6rvrr4KpoHHhrx
I4HTerparIbHbIX MI,I4pocxeM)), [peAcraBneHHyro Ha concKaHr{e yueuofi crerreHrd

KaHAI4Aara rexHI{tIecKHX HayK rlo crequarrbHocrn 05 .27 .06 - TexHorrorvrr vl
o6opy4oBaHlle AnA rIpoH3BoAcrBa rroJry[poBoAHr4KoB, Marepz€trroB urtpu6opoB

oneKTpoHuofi TexHr4Kr4

1. CoorBercrBlre coAepr(aHufl Anccepraqrltl 3aflBJreHnofi c[eunaJrbHocrrr
[| oTpacJrrr HayKrr

fuccepmaquoHHen pa6oma Ceprer ZsaHosvqa Corcorosa rocBflrrleHa
ycraHoBJIeHI{ro 3aKoHoMepHocrefi nasepHofi AByxJryqesofi o6pa6orKr4
KpI'ICT€IJIJII,IqeCKO|O KBapIIa V KBapI{eBOfO CTeKJra, KOTOpbre rrpr4MeH_flroTcr B
MI4KposneKTpoHI4Ke rtpu H3roroBJIeHIaI4 rIoAno)KeK Qoroura6roHos v KBapUeBhrx
pe3oHaropoB, a uuelrHo rlpoqeccoB na3epHoro repMopacKarrbr BaH;7tfl. yKasaHHbrx
MarepH€LIIoB, lasepHofi IlonupoBKn creKJra v oqr{crKrd or npuuecefi
MeJTKO3epHHCTO|O KBapr{a.

O6lacrr HccneAosaHnfi u pe3ynbrarbr Auccepraur,roHHofi pa6oru
coorBercrByror orpacJII,I (TexHp'IqecKI4e HayKH)). 3aAa.rn, coAep)KaHr4e, rroJryqeHHbre
pe3ynbTaThl cooTBeTcTByIoT nyHKTaM ((MoAennpoBaHvre, pac.rdr z [poeKTqpoBaHr,re
TexHoJloruqecKoro o6opy4oBaHl,It>>, <<o6opyAoBaHne Anfl ra3roroBJreHrafl r{ KoHTponfl
opHrHHEInoB TonoJIowIr4 rnep.UoreJlbHblx crpyKTyp, o6opy4oBaHqe Anfl,
QoronnrorpaSvnD, (TexHoJIorHfl npokt3BoAcrBa o6opy4 oBa]glvrfl, rnfl H3roroBJreHVt

npu6opon v. KoMrroHeHToB gneKTpousofi TexHr,rKr,r) pa3Aena III [ac[opra
creIII4EUIbHocrI{ 05.27 .06 rexHoJlort4t kr o6opyaoBaHr4e Anfl rpor{3BoAcrBa
ronylpoBoAHl{KoB, MarepuarroB u npw6opoB onercpoHsofi TexHLrKH.

2. Iilayquufi BKJTaA coucKareJrfl B perueHre HayqHofi raAaqrr H oqeHKa ero
3HAqHMOCTII

I4cro'IHuK:a na3epHoro u3nyqeHnfl, 3a AecflTnrrerkrfl, rrporxeArrrue [ocJre ux
CO3AaHHfl' HaIunH IIpHMeHeHIIe [paKTLIqeCKH BO BCeX O6IaCrqx qenoBe.IeCrOfi

AeflTenbHocrll. ElaroAapt xopotuo H3BecrHbIM [per{MyrrlecrBaM n€BepoB rrepeA
EUIbrepHarvBHbIIqI4 I{crorrHI,IKaMI{ TerIJIoBofo nos4efi crBnfl, I,IX HcfIoJIb3oBaHI,Ie [nfl
o6pa6orKH MaTepH€uIoB coBeplxeHHo o6ocHoBaHo. Hecnaorpf, Ha Breqarnqroque
AocrHlKeHHt raKoro npLIMeHeHVfl !^Irfl o6pa6orKn, B qacrHocr4, AprgneKTpgqecKr4x



HCTOTIHIIKOB, OTIIAqaIOII|I{XCfl UIV AJIHHOI{ BOJIHbI V3nyqeHhfl, ( I U,O MKM - UUz-JIa3ep

v 1,06 MKM - Jla3ep Ha Nd3*:Y3Al5Orz), vrv Sopvrofi pacrpeAeneHr{n oHeprrlu B
rrflTHax Hx u3nrreHvrfl, Ha odpa6arbrBaeMofi [oBepxHocrr4. [racceprarlr4oHHoe

MareplaarroB, ocraeTcr MHoro HepeueHHhIX 3aAaq. 3ro cBfl3aHo co cJrolr(Hocrbro
onucalJld's, [poqeccoB, rrpoHcxoArrrlutx B TaKHX MaTepH€IJrax rrpkt na3epHoM
nos4eficTBHH, MHofo[apaMerpr,rqecKofi 3aBucnMocrbro pe3ynbraroB, a raKxe
BbICOKI4MH KoHIIeHTpaIIa[MV 9HeprI4H LI CKOpocTtrMI,I [pOTeKaIOUI4X [poUecCOB.

Anrop Araccepra\Hvt rrocraBnJl rleJrbro pa6oru ycraHoBJreHr,re
3aKoHoMepHocrefi nogAeficrBvrfl, Ha KBaprleBbre Marepu€rrrbr AByx n€BepHbrx
HcrorrHrl Ko B, orrl{rr €uo u1laxct vffIvI Ar Iauo fi BoJIH bI freHl{fl ( 10,6 MKM - COz-JIa3ep

HccneAoBaHrre C.V. CorcoroBa HocHT rrpeuMyrrlecrBeHHo reopernrrecrcnit xapaKTep.
B nefi Ha ocHoBe reopur4 TepMoynpyrocrl{ r,r rerrJrorrpoBoAHocrr,r nyrerra upr.rMeHeHnfl,
KaK nonfreHHhrx aHaJrvrrr,rqecKn perueHufi, TaK u MeroAaMH qucJreHHoro

MoAeJrupoBaHlrr, ycraHoBJreH xapaKTep Blrvrflrrvrfl r4HTeHcHBHocrra u $oplau AByx
rrII{Hbr B TOHKOM KBapTIeBOM CTeKJre, a

vt rrpHHy.{HTeJrbHofo oxJraxq{eHvIfl
IIOBepXHOCTH MaTepHarA [OCJre nEBepH eosAeficrBnfl,. BurorHeHbr pacueru
TepMopacK€urbrBanr4fl, rrJracrnH Kpucr€r-[JlnqecKoro KBaprIa pa3nuqHofi Bbrpe3KH vrs
M O H O Kp I,I CT€LIJII4IIe C KO f O a. Irlsyueuu pe)KHMbr nonupoBKn u cBapKH
KBaprleBbrx cr€xor, a raKrKe orrucrKr,r or rrpr4Mecefi uerKo3epHracroro KBaprleBoro
floporuKa. Psl pac.rerHhrx pe3ynbraroB 6ur noATBeprqen B oKcrrepr,rMeHTax,
BblrroJrHeHHbrx aBTopoM.

3. KoHrcperHble HayrrHble pe3yJrbrarbl (c yI(a3aHIreM Hx HoBIr3HbI lr
npaKTrr.recrcofi 3HarrrrMocrn), 3a Koropbre corrcKareJrro Molrcer 6rtrr
rlpHcyxAeHa rrcKoMafl yqeHaq crereHb

OcHosHbre pe3yJrbrarbr Arlccepra\vM C.VI. CororoBa, 3a Koropbre Mox(er 6urr
lpucpKAeHa yreHar cTerreHb KaHAHAaT TexHvrrecKHX HayK, a TaKx(e noJrorKe[vtfl.)
BbIHocHMhIe Ha 3arrIVTy, tBJlf,rorcfl HoBbrMLr H opI,rfI4H€IJIbHbrnarE. Hau6oree Balr(Hbre
H3 HHX CneAyrouue:

1. Teoperr{qecKrd o6HappKeHo vr gKcrrepr{MeHT€LlbHo noATBepxAeHo, rrro

cyqecrByer rpr{ BaprlartTa Bbrpe3Kr{ Kpr{cr€IlJroB KBapua ronrrlnnofi 1,5 vrrvr, npu
Koropbrx B p$yJrbrare ABpsry.resofi nasepHofi o6pa6orKr{ ua6rrcAaercfl,
yBepeHHoe ynpaBnreMoe TepMopacKarrbrBaHHe rrpH cKopocTH nepeMerrleHl{fl
nyvefi oKoJro 6 uu/c, rtpu oroM pinpbrBarouee ycvnue p^Jrfl ort4x BapHaHroB
BbIpe3KH pa3IHrIaeTCfl, rIpaKTHrreCKV B ABa PA&, rrTO BalI(HO \nfl fIOBbIIrreHVIfl,

rrpo r43BoAHTeJrbHocTr{ u3 roTo BJreHlrr KBaprleBbrx pe3o HaTopo B.
2. VcrauoBJreHa 3aKoHoMepHocrb repMopacK€LrrhrBaHvrfl, KBaprleBoro creKJra,

3aKJrroqarcq€ucr B Jr€BepHoM HafpeBe u [ocneAyroueM [pHHy.u,rreJrbHoM
oxn€DKAeH:avt rro Irr4lnvwt Sopnrupyroqefics, TperqlrHbr, u gKc[epr4MeHTarlbHo

orrpeAeJreHa pa3Hocrb xoAa o6uxHoBeHHoro v seo6urHoBeHHoro nyrefi B
o6lacru Mr{Kporperrlr{Hbr A - 10-30 HM Anfl rronfreHvrs, ee rpe6yerraofi
ruy6nuu. 3ro [o3BoJrrer r,rcKrrorruTb pacrpecKr,rBaHr,re KpoMKH Soroua6roua
rrocJre o6pa6orKut 3a c.rer o6ecuerreHaf, ocraroqHbrx Harrprx(elnuit HH)Ke
lporrHocTH Ha pa3phrB.

Oupe4eJreHbr ra noATBep)KAeHbr 9Kc [epI,IMeHT€ur bHo 3 Haqe lnlafl, TexHoJro rr4rr e c KHX

nrrKoB na3epHofo r{3nrreHufl, Ha p€BBvtTvre Tperq
TaKlKe Brrvrfllnue 3apaHee uaHec€HHoro 4eSerm
IIOBEDXHOCTH MATCDHATA IIOCJIC JIA3EDHO|O BC
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rlapaMerpoB na3epHofi [onr4poBKr,r KBaprleBofo creKJra coz-nasepoM
(uureHclaBHocrn H3nf{eHufl, H cKopocrr4 o6pa6orKr{), rrpn Koropbrx Ha
rroBepxHocrn Aocruraercfl, TeMleparypa rrJraBJreHnfl, 2004K, rrro rro3BoJrrer
rlonl4poBaTb KBaprleBoe creKJro He Bbr3brBar rocneAyrouefo pa3pyrxeHnfl, efo
rloBepxHocTHoro cJror, frocKoJrbKy BHyTpeHHr4 e HarrpffKeHnfl. rrpLt 3ToM B
HecKonbKo pa3 MeHbrrre [porrHocTr4 Ha pa3pbrB AnA sTofo MaTepnuua
(300 MrIa).

4. VcrauoBJIeHo, rITo yqer 3aBvlcvMocrn renno$r43vrLrecKr4x ceoficrn KBaprleBoro
cTeKJIa OT TeMnepaTypbl lrpkl pacqeTe TexHoJrofHrrecKprx pe)r(r4MoB na3epHoH
cBapKI4 MaKcrrMaJrloHafl. TeMrreparypa B 3oHe o6pa6orKz s 1,5-l ,7 paza MeHbrrre,
qeM 6es frera raxofi 3aBvrcvIMocrl,r. TeoperzqecKr4 o6HapyxeHo, rrro

AByxnyqeBaf, cyneplo3lltrlr4oHHaq cBapKa [o3BorqeT yBenr,rqvTb rny6raHy
[polnaBJleHlrt Ha 25 % rro cpaBHeHr,rlo c oAHonyuenofi, a [apaflneJrbHafl

AByxnyr{eBat cBapKa rro3BoJrrer zg6exarr reperpeBa Marepn€uroB rolulnsofi

Ao 1,5 MM, tITo B cnyqae: gKcrlepl4MeHTarrbHoro noATBep)KAeHrlf, [o3BoJrHT
3aMerHo yny.Iuvrrb KaqecrBo cBapHbrx coeAkrHerruit Aeranefi v3 KBaprleBoro
CTEKJIA.

4. CoornercrBrre uayuHofi rcna.nnQnr(arluu concKareJrfl yueHofi cre[eHrr,
Ha KoTopyrc oH npeTeHAyeT

AHzutI4g coAeplxaHns, Auccepra\vv C.V. CororoBa rro3Bonrer cAenarb BbrBoA,
trro coucKareJlb o6naAaer seo6xoAr4MbrMr4 3HaHVrMt4 vr rroHr4Maer pa3Hoo6pasHbre
npoqeccbl, nporeKaloIr1ue rIpH na3epHofi o6pa6orxe Ar{3neKTpnr{ecKr,rx Marepr4€uroB.

Bce ocHoBHbIe pe3ynbrarbr, orrpeAenrrcrrlne HayrrHyro kr rrpaKTurrecKyro
3HaquMocrb pa6orqr, Teoperv qecKr4e pacr{erbr v t4 HTeplperaur4r [onyqeHHbrx
AaHHbIX, BbIfIOJIHeHbI aBTOpOM IUTTHO VUIId COBMeCTHO C HarrHbrMH pyKOBOAI,ITenrMH.

Pesynrrarbl AHccepraulaoHHoro I4ccneAoBaHzf, ony6nraKoBaHbr B r43BecrHbrx
oreqecrBeHHblx n poccuficrcux Haf{Hbrx xypHarax, cpeAr4 Koropbrx <Marepvarbr.
Texuororuu. I4ucrpyMeHrbr)), <<KpucrannorpaSur^>>, <flpo6neMbr $uzurcu,
MareMarI4KH r,I TexHHKH)), <<ZsBecrr4fl, ffy prvr. @. CrcopuHbr)), (AoKnaAbr BfyZP),
Koropble coorBercrByror rpe6onaHvlflM BAK Pecuy6Jrr{Ku Eenapycr Anfl
ny6n ux a\vrr4 p e3yn braro B Ar,r c c eprarlnoH Hbrx H c cn eA o saHra fi .

C yueroM Bbrrue yKa3aHHoro MoxHo 3aKJrroqtrrb, rrro HoyqHan xeatufiuKaqufl
C.n. Coxonoea coomnemcmryem ucxotvoil yadnoft cmeneHu xaududama
mexHwtecKux HayK.

5. 3apreqaHufl no Arrccepraurru

1. B frase 1 <Anarv3 HayqHo-TexHlrqecxofi nr4reparypbr rro reMe
Auccepralll4oHnofi pa6ore>> HeAocraroqHo BHHMaHHI yAeneHo aHarvr3y
6u1tuorpa$uuecKr,rx r4crorrHuKoB B o6racru rasepuofi o6pa6orKu KBaprleBbrx
MarepuanoB 3a nocJreAHue 10-15 ner. B nHeoAax no frase 1 QoprynnpoBKt4 Hocrr
pacrlnble.rarrrfi xapaKTep. llo rcarcofi-ro rlplatlr4He B BbrBoAax no fraee I npuneAeHbr
ccbrJrKu na pa6orbr aBTopa.

2. llpu ' orrprcaHnu o6opya oBaH:afl, kr MeroAr,rK rrpoBeAenkrfl,
gKcrlepuMeHTarrbHbrx r4ccneAoeaHrafi (fnana 2) ue yKiBaHa [orperrrHocrb H3Mepeuuit,



lonlqaeMbrx c r4x rrcrroJrb3oBaHtreM.
3. llpu orrrcaHuu oKcrrepr4MeHToB rro AByxBorHosofi orrncrKe KBapueBoro

cblpbt or KoMrroHeHToB c HelKeJrareJrbHblMr.r [pr4MecrMr{ 6ulo 6rr nole3Ho orleHr4Tb
BpeMeHHbIe H oHeprerurrecKrre 3arparbr trrrfl, Aocrlaxcenvfl, pe3ynbrara, o6revr cbrpbfl,
Koropbrfi uepepa6arusaercfl 3a oArdH TexHoJroruqecrufi qrrKn.

4. SrcnepIaMeHTiLIIbHbIe r4ccJleAoBaHar rrpoBeAeHbr He rro BceM 3ilrBJreHHbrM
cnoco6aM AByxryqeBofi rasepnofi o6pa6orKlr KBaprleBoro creKJra.

5. IlpucyrcrByror xaproHHhle 14 HeroqHhre Qpasu: Jra:|ep Ha Kpucrarne
Nd3*:YrAlsOrz Be3Ae rro reKcry Ha3hrBaercfl (YAG-Jra3ep) 6es y]KasaHr4fl, r{oHa-
aKrllBaropa; <<Nd-rasepbl LIMeror nusrcufi KIIA < 5oA>> (c. t2), xorr B Hacroflrrlee
BpeMfl IrrlapoKo r4crroJrb3yrorcr rn€pAoreJrbHbre Jra3epbr c AuoAuofi nara.rrcofi,
xapaKrepl43yroulldecfl cylqecrBeHHo 6omruuu IflIA; HeoAHoKparHo rro reKcry
o6rmnoeeHHsIfi u ueo6brKHoBeuusrfi ryqu Ha3brBarorcf, ((rrprMofi z npelonaleunufi>>
u Ap.

llpzne4eHHbre 3aMeqannfl, He 3arparl{Baror ocHoBHbrx rrono)Kelnuit 14 BbrBoAoB,
coAepxallll{xcfl B Al4ccepTarp4vr, ut He cHu}KaroT 3Haqr4MocTr{ ilonyqeHHhrx
pe3yJrbTaToB.

6. 3arc.nrcrleHne

[ucceprauuoHHas, pa6ora Coronosa Ceprex Irleanosulra <[nyxnyreB€ur
ninepHiul o6pa6orra KBaprIa Nrfl p$oHaropoB u Sororua6ronos cy6nrzxpoHHhrx
uHTefpiuIbHbIX MI{KpocxeM>> flBrrsercfl, caMocroflTeJrbHbrM rnanuSr4KarluoHHbrM
I4ccneAoBaHIdeM, coorBercrByer rpe6onaHurflv. BAK Pecuy6lrvrKr4 Eelapycr,
rIpeAbtBJI.fleMbIM K KaHArrAarcKr{M AncceprarlurrM B o6lacru rexHr{rrecKr.rx HayK,
coorBercrByer rr. 2I <<IIoroxeHufl o [pucy)KAeHuu y.reHbrx crerreHeitw flpr{cBoeHvru
yueurtx 3nauufi>>, coAeplKprr HoBbre Ha)nrHo o6ocuoBaHHhre pe3ynbrarbr,
coBoKyrlHocrb KoTopbrx BHocr{T BKJTaA B pit3Bt4Tue o6opyaoBaHr{fl u rexHolorufi p.nfl
o6pa6orKl4 ALIOneKTpuqecKHX MarepI{aJIoB c I,IcrroJrb3oBaHraeM Jra3epHoro H3JryrreHr4r.

Cozcrarelr CoKoJIoB Ceprefi I4saHosuq 3acflyx(nBaer nprlcy]K pLe:aufl, yuenofi
creneHl,I KaHAr4I.ara rexHr4qecKktx HayK rro c[equilJrbHocrr{ 05.27 .06 - rexHororra.fl r4
o6opygoBaHl{e !.rrfl npor43BoAcrBa rronyrpoBoAHr,rKoB, Marepn€uroB vt upz6opon
oneKTponuofi TexHr4Kvt, ga HoBbre HafrHo o6ocuoBaHHbre pe3ynbrarbr, BKJrroqarcuue:

paspa6oraunslfi MexaHr{3M MexaHr{qecKoro yAaneHr,rfl uprauecefi r{3
KBapIIeBoro cbrpb,rr rocne AByxJry.resofi o6pa6orKrr Jra3epaMn Ha COz H
Nd3*:Y:AlsOrz, rrro cHr{x(aer coAepx(aHue yKa3aHHbrx upuruecefi c (3-3,5).I0-4 %
Ao (1-L,5)'10-4 o/o u yMeHbrrraer 6paK KBapueBbrx Soroura6louoB Ha I2-I5 7o;

9Kcnepv MeHTULITbHO yCTaHOBJIeHHhIe peXHMbr yrrpaBn.fleMoro na3epHoro
TepMopacKuulblBalJvfl. frJracrr{H u3 Kpr4cr€urna KBapua, Bbrpe3aHHbrx B pa3nuqHbrx
HarrpaBJIeHI{tx orHocHTeJIbHo ero rJrasHofi orrrr.rqecrcofi ocn;

ycraH oBneHHyIo 3 aKoHo M ep HocTb TepMop ac Kilrrbr BaHIdfl, KB ap rle B of o cTe Kn a
Anfl Sororua6louon nyreu na3epHoro HarpeBa r{ rocneAyroqero rrpzHyAr4reJrbHoro
oxnaxAeHvrfl, qTo rIo3BoJIfleT r,rcKlroqr4Tb pacTpecKr{BaHr4e KpoMKH KBaprIeBOrO
Soroura6lona 3a cqer yMeHbIn eHvrfl, ocraroqHbrx Ha[prKeunfi Ao 3Ha.reHr,rfi Hr4]Ke
rpoqHocTr4 Ha pa3pbrB.
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OrsHs orrrloHr{py}ouefi oprauv3a\lzrvt' rroAroroBJreHHufi 3KcrreproM A.S.-vr.n.,
upoSeccopoM, tIJIeHoM-KoppecrroHAeHroM HAH Benapycur Ma-rrxpeBrrrreM A.M.,
Ha3HarreHHbIM npHKa3oM EHTy J\b 313 or 02.05.2023 (O noAroroBKe or3hrBa
orlnoHl4pytoqefi opraHz3arlru), paccMorpeH H yrBepx4eH Ha HayrrHoM co6pauuu
xa$e4p <JlasepHafl. TexHI4Ka vr rexHoJrorl4q) u <I4HSopMarIr4oHHo-r43Mepr4Te rrbHas.
TexHHKa H TeXHOJIO|HH) C nplrBnerreHr4eM CIreUH€LITI4CTOB fro HayrrHOMy

HarIpaBJIeHI,Iro Ar4cceprarJvrkr npra6opocrpor4reJrbHoro Saxynbrera (npororon JtJbl or
04.05 .2023), 

"a 
KoropoM col4cKareJrb Coxoros C.VI. Bbrcryrrr4rr c AoKnaAoM.

Ha sac e Aa:alavr rrpracyrcrB o B€Lrrr4 rrneHbr H afr Ho ro co6p anut :
Bcero - 15 rleroBeK, I43 HLIX - 1 4oxrop rexHprrrecKrrx HayK (A.X. XapzH), 3

AoKropa Qusuro-MareMarlrqecKr4x HayK (B.3.Kucem, A.M. ManflpeBul,
K.B. IOuauee), 7 rcangrrAaroB rexHr4rrecKrrx HayK (P.I,I. Bopo6efi, B.O. Kyaueuur,
H.C. MucrcreBLIrI, A.I4. Cnucryu, A.K. Tqsroncxufi, P.B. @eaopqee), 4 xanrkr4ara

$usuxo-MareMarkrrrecKlrx HayK (K.H. fop6au eHfl., B.B. Kpaconcrzfi,
K.JI. Tseroscxufi, A.C. -fuoxenzu):

Pesynrrarhl orKpblroro roJlocoBanvrfl rro or3hrBy orrrroHupyroqefi
opfaHH3aIJlII|I IIpI4CyTCTBOBaBIIIUX Ha 3aCeI.A}IIdI.4.. KOTOpbre r,rMeIOT yr{eHble CTerIeHr4:

((3a) - 15, ((rrporuB)) - Her, (Bo3AeplxaBrrrkrxcfl>> - Her.

flpegceAarenb HayqHoro co6p annfl,
KaHAI{AaT TeXHI4TIeCKT,IX HayK, AOIIeHT

Cerperapr co6panvrfl,
KaHAHAaT Sus.-Mar. HoyK, AorIeHr

Sxcnepr
qJreH-KoppecnoHAeHr HAH Eelapycu,
AoKrop sns.-rr,r aT. Hayx, nposeccop

P.V. Bopo6efi

A.C. -f,croreBr.rq

A.M. ManrpeBr,rq

Corer llo 3alqf,Te
AH eeepraqnf, npr BLYJ,IP
.-€-; tnqq' zo-23-r.
Bx. Jtl L)3.-U-1:


