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1. IIEJIb OCBOEHVIfl IIICIINilNI,IHbI

Ife.rrrro ocBoeHllt [ua]LrrrJrLrntrr "Axrr4BHbre cpeAbr rBepAoreJrbHhrx rasepon"

-fiBrlfierct o3HaKoMJIeHI4e c Su:zvecrzlrvr npr4lrqr4rlaMn, TexHoJIorvrflNtu

Ir3foroBneHI4{ vr [pI4MeHer{r4ll cotspeMeHHbrx aKTr4Blttbrx cp€71 T,BepAorenbHb,Dt

na3epoB.

3aAaqu AHcunrrJrr{Hbr :

o [onyqeHrre zlr'a:nuit B o6racru Snszuecrzx [pt4.HrrurroB, Jrexaruvx B

ocHoBe olrr4qecKoft rcepauuru;

O 3HAKOMCTBO C TCXHOJIOfIdflMI4 I43I'OTO]BJ]CHI4Ifl AK'TI4BI{EIX

TBepAOTeJrbHbrx na3epoB;

cpeA

o npuo6pereHl4e ynrenzfi no npoeKTrzpoBaHr4ro y3noB r,r or.eMeHroe la:epnofir

TOXHI'IKI4, QyHnqzoHI4pyIouIID( o I4crroJrb3oBaHHeM TBep/loreJrblrbrx alKTr{tsHblx

3JIEMEHTOB.

2. MECTO Ar4cqr4flJrr{Hbt B cTpyKTypE OIIOTI BC)

lzcqulluna "AKtasusle cpeAbr rBepAoreJrbHbrx rIa3€f)o,B" o'rHocr4Tcq K

AvrarJvrnnr4H aM rr o nu 6 opy B apvurLrBn o fi .r acru OIIO|I.

wyueuue Arrcqznnr,rHbr rrpeAnonaraer H,AJrv[rlre y cryAeHToB

SyH4anreHT€uIbHbIX suauuir B <t6tacrn o6rqefi Szszxu, orrrn.K.Lr, KnaHr,osofi

sJreKTpOHr4Kkr, Jr epuofr TexHrdKr4, znsopuarurcn, :SneKTporrr,nKl4 lr

MrrKpolpoUeccopHofr rexnuru.

3uauur', [onyr{eHHble B paMKax u3yrreHu.fl AauHojh nvrelli\krrurvrr{bn, Mofyr 6u6
npI4MeHeHbI npz I{:tyqeHl4v Apyfr{x cnerlkr€rJrbErbrx lu{crln4nnHfr Iro

TO,IIIOTOBKX4.

npoQznro

3. KOMIIETEH,\NV O EYTIAIO IIIEI'O C^fl ., O OPMU PYEIVTbIE B

P E 3 I/JTb TAT E O C B O E H VIfl I.VICUI4rI JltI,IItbI

B trpoqecce ocBoeHr4.rr 4anuoit Ar4 ur,nnnr{Hbr cryAeHT,

AeMoHCrpr4pyer cneAyrcque npo s e QcHoHa^rrbHbre KoMrrereHur4kr :

Sopvrapyer )n



1) crroco6Hocrbro K ananvrcy, pacqery, llpoeKTr4poBaHr4ro 14

KOHCTpyI4pOBaHI4TO B COOTBeTCTI}W C TeXHr{r{eCKHM 3a,AaHl4ervl TttrIrOBr,rX Cr4CTeM,

nprzSopon, 4eranefi u y:rJIoB Ha cxeMorexHr4qecKoM rr o.rreMerrlHoM ypclBHxx (lIK-

5\.-.t,

2) cuoco6nocrbro K oIIeHKe rexHoJrorrrrlHcfcrl/I vr re)tHoJlofuuecr<ovty

KoHrpoJiro rpocrblx kr cpe4uefi cJromHocrr4 KoHcrpyKropoKr4x pertreuziii,

pa:pa6orr<e rI4rroBbIX npoqeccoB KoHTpoJrr flapaMerpoB trrexauuupcKrlx,

ortrr4qecKr4x r4 onrrzKo-oneKrpoHFrbrx 4eranefi r{ y3JroB (llK-5).

B pe3ynb'rare ocBoeHr4s Ar4cr{vnnrzHbr o6yvarorq witcs Agnx{eFr

AeMoHcrprrpoB arb cneAyroq r{e p e3y.rirbrarbr o6pas onarrvrr :

1) 3uaru: ocHoBHbIe 3aKorIbI ecrecrBeHuoFlayrlHbrx Ar4al1vflJrllH, Jrexallr4e B

o cHoB e p asp a6orKz aKTr4BHbnx cpeA TBepAoreJrbHbrx na3 ep oB ;,

2) Vrueru: cocraBJltrb otfirganufl r{ccJreAoBauwit w pespa6arbruaeMr,iK

npoeKToB n odnacrz rBepAoreJrbrrbrx Jra3epHbrx czcreM;

3) BlaAerr: HaBbIKaMLI uo pa:paSorxe y3noB v 3Jrerv{eHTOB rizuiepHofi

TexHIrKr{, SyHrqzoHI4pyIotIU4x c I4orroJlb3oBaHr4eM TBellAOTeJrbHbrx axriasHl,rx

SJIEMEHTOB.

4. CTpyKTypA U COAEPX{AFTUE Ar4CrIr4frJrUHbr
O6ruag rpyAoeMKocrb Al4crll4nrrr4Hbr cocraBr-f,el 4 saqerrrbrx

qaQa.

EAHHZU ,, l,+4

Oopvsl r',pryruero
KOHTpOnT yCFeEaeMO3Ttl

(no rrc()e.u.tt
cetecntpa),

(lopva nporrertyrorrroX
atTec raur{H

(no ceilcQnlpa.M)

Peiluur-
xronrpols Ne1

Pefirpur-
r J\g2i

Pefirunr-
xourpopr No3,

Bnasr yre6Hoi pa6orlr, lrurcral
caMocrofiTelrbHy]o pa6o ry crygeuroe

H TpyaoeMKocTb (B cacax.)
O6serr yre6uoft

pa6orrr,
c npilNtetseHtell
flHTepilKTt{BHblx

rIe'ro,rloB
(s ncax lVo)

@H:uxo-xprnrA qegKr4e

nprzHrlr.rnbr pa6orsr
TBepAOTenbHbrx aKTnBHbrx
3JIEMEHTOB

Axrvnuas na3epHa.s

AHa-[us ceoficre z
IIpHMeHeHT{e TBepAoTeJrbHbrx
AKTHBHI;IX 3JIEMEHTOB

3rcsanou (21l)



TB MbI, PA3AEIbI AI,I C Ur4[IJILIHbI :

rEKrIUr4

Pasge"rl 1. @usuKo-xI{MI{rIecKue rrpr{HrIr.rrrbr pa6oru'rBepAoreJJbrrbrX

AKTIIBHbIX SJIEMEHTOB.

1.1. Bne4euIae. ArrznzpoBaHHbIe MoHoKpuicraJrJrbr, orirl{r{ecKa.tt KeppMr4](a,

crdr<la -- ocHoBHbre Malepfia:rr:';r A3 rnep4oreJrr,Hbrx na3epoB"

1.2. 3uepreruqecKue ypoBHr{ P3 uouoe r{ rroHOB flepexoAHbrx orreMeHToB B

Jra3 epHbrx MaTepzaJrax.

1.3. n-Ipoqeccnr rpaHcSopMarlur{ oHeprr,rrl B na3epubrx MarepuaJrax.

I . 4 . Orag ur<o-xr4Mr4r{ecKr4 e rrap aMerpbr na3 epHbrx Marepr4 aJroB.

1"5. Tunrr na3epHblx cpeA (o6sop ocHoBHbrx Jrerr4pyrorqzx r4oHoB a Marpl{q).

PasAer 2. ArcrusHaq ra3epuafl KepaMrrKa.

2.1" AKrznna.s na3epHat KepaMuKa. Ee rraecro cpeAlr npoqr4x.rranepHbr)( cpeA.

2.2. Cunres acxoAHbIX npoAyKron (noporuxon) AJrrr Jra3epn<lii rcepaMr,rKr,r.

2.3. Ocuoeurre 'rexHoJIorI{rI KoM[aKTzponau;unhrpeccc)Bauz.s/cnor a:nwtr

na3epHor{ KepaMr4KLr.

Pa:ge,r 3. Auarlrs csoficrn v [prrMeHeHr.re rB plloleJrbrrbrx aKTHBHr,rx

SJIEMEHTOB.

3.1. Mero4u nocrpoeHl4q MouIHbIX u cBepxMorrlHbrx rBepAoTeJrbHbrx na3epHr,rK

c14CTeM.

3 "2. Mero4rr I4ccJIeIoBauvrs. otrrl4qecKux csozfcrB na3eprrbrx rv{arepr4ilnoB;

fIPAI(TPIT{E CKI4E 3|AHqTU'I

TEMA 1 . Ar<rrlszpoBaHHble MoHoKpl4craJrJrb], onrr{qecKarT K:eF}aMxTKa,

o cHoBHbre Marepr4 aJmr A3 TB epAoTeJrbHbrx na3 epoB,

TEMA 2. 3HepreruqecKue ypoBHrr P3 uoHOB 14 HO.FroB

3JTeMeHTOB B na3epHbrx MaTe pwanax.

crprrra--

IIepexOAFII,IX

TEMA 3. llpoqeccbr rpar{cSopnraql4r4 oHeprvt;Lr B rra3i,epFrbrx Marepr4a.nax.

TEMA 4 . Quzurco-xr4MrrqecKr4 e nap aMerpbr na3 epr{brx Marepr4ilJr oB,



TEMA 5. T'unrt na3epHblx cpe.q (o6sop ocHor3Hbrx JrerrzpyrcurrK aoHoB r4

rvtarpuq)"

TEMA 6" Ar<rusHa.u na3epna-u KepaMI{Ka. Ee ir,rec'ro cpeAr4 npoqr4x Jra3epHbrx

cper.

TEMA 7. Cranles I4cxoAHbIX npoAyKron (no6roumon) Arr-f, nar3epnofi xepautrK"r4,

TEMA 8. OcuonHble rexHoJIolIrI4 KoMraKTzponauv.xl ilpeccorBaHzs/ cuor<aHLrn

ra:epuofi KepaMr4Kr4.

TEMA 9. Mero4bl nocrpoe:nLrfl. Morr{Hbrx u cBepxMorrlHbrx rBepAoreJrbFrr,rX

JIa3epHbIX Cr{CTeM.

TEMA 10. Melo4u I4ccJIeAoBaH:afl orrrzqecKr4x c:noiicrs Jra3epHr,rx

MaTeprranoB.

5. OEPA3OBATBIbHbIE TEXHOJIOII4M

AKrHsHrre u uHTepaKTr{Brrue {oprurr o6yueuun

C qenrro SoprtrapoBa:aufl u pa3BrTvr.a npo$eccuoHaJrbHbrx FrilBbrKoB cryAeHToB

B yueOnorra rlpoqecae Izcnonb3yroro.fi aKTr.rBHbre vr r4rrrepaK:rr4BHbre $optrr,r

lpoBeAeHl4t saErnrvft B cor{era.Fll,In o BHeayArrropuofi per6rtr:c,fi; (xoHrponbHr,re

ayAr{ropHrre p a6orbn, r4HAr4BrrAyanbHbre loMarxnue paSot u).

CaruocrorrreJrbHafl pa6ora cryAerrroB

Calulocro-flTeJlbHat (rrneayAuropuar) paSota cryAeuloB BKJnror{aer

3aKpenneHl4e reoperI4rIecKOfo Marepr4arra nplr IroAloroBKe t( nnllolfieuuro

Lr[nLrBu[yalruofi Aouaruuefi paSoru. Ocsona caMocrorrelrnofi paSorrr

u3yrreHl4e nrrTeparypbl flo peI(oMeHAoBaHHbIM I4CltOr{HI4KaM U MerOAIrqeCKrIlv{

yKa3aHurM An.f, caMocTo-sreffiHofi pa6oTbr, perxeHl4e l:rbrAaHHbrx: ilpenclAaBareJroM

npaKTr4Krr 3aAaq.

My.u rrn rr,r e4 r.r fi rr r,r e rexH oJr o ru u o 6yu e H un

Heroropue I,I3 neKIII4oHHbIrK rr npaKTr{qecKr{x 3et:nqrlu;,ir rrpoBoAf,Tcrr B Br4,qe

upeseuraqufi B Mynbrr.rMe4r.rfiuofi aytrvrropuvr (uarrpzrvlep, aya,. 430t3) o

ur crroJrb3 o BaHr4eM KoMrbroTepHof () rrpo eKTopa.

Jlercquu rlp H rJr a IueHHr,Ix crr eqrraJr r{croB



lln auupyrorcr Jr e Krlr{u np r{rJrarxeHH brx cn e qrr aJrv cro B.

6. OTIEHOT{HbrE CPEACTBA [Ifl TEKyUIUI-O l{OHTpOJIf
ycfIEBAEMOCTU, IIpOMEItyTOrIHOr.l AT]IEC'IAIII4Id ftO
I4TOfAM OCBOEI|I,I.fl AI4CIIr4frJItIHbM yTIEEI-IO-

METOAI4IIECKOE OEBCIIEIIEHPIE CAMC)CTO'ITtr]JIbHOIZ

PAEOTbT CTI/AEHTOB

a) SrcsaMeuaquoHHrre sonpocr,r u gaAaqu

1 . AKruer4poBaHnbre MoHoKpr4craJrJrbr.

2. Ocuonnrte Marepzanbl aKTI4BI{brx oJreMeHToB TBepAOTeJrbHbD( na3epoB.

3. 3ueprerurrecKrre ypoBHr{ P3 uouos B na3epHbrx Marepr4aJtux.

4. SuepreruqecKr{e ypoBHI4 n4oHon nepexoAHbrx gJreMeHTolr B Jra3epHbrx

MaTepr4anax.

5. flpoqeccrr rpaucSopMarlr4r4 oHeprr4r4 B Jra3epHbrx Ma.repr4 arra'x.

6. @zsuKo-xrrMrrqecKr4e napaMe'rpbl na3epHbrx MarepaaJroB.

7. OcnonHrre Jrerupyroqr{e r4oHbr rr ar,oMbr na3epribrx cpeA.

8. Ar<rusHa;r na3epHa.rr KepaMr4Kur.

9. CzHres r4cxoAHbrx npoAyKToB AJrr lasepuofi KepaMr4KZ.

l 0. O cnoeHble rexHoJlo rI4I{ KoMIr€rKT'rrp oB aHr4fl nas epn clff r(ep aM r4rdur.

1 1 . OcnosHbre rexHoJrorrrr4 rrp ecc oB aHr4.rr na3 ep uofi rep a NnuKu 
"

I 2. O cuoeHbre rexHoJrortrrl crr eKarrr4"rr na: epuofi Ke p aMraKr4.

I 3,Moqubre 14 cBepxMorrlHbre rBeprorenbHbre na3epHbre cr4creM,br.

14,Mero4bl I,IccneAoBaHr4fl ollTr4r{ecKnx ceoficrB na3epHbrx Marepr4r}JroB,

6) Bonpocur pefirurrr-rcorrrDollr

Pefiruur-rcourponn Nb 1

1. Cnepxnz3Kl4 e rorepu. (-4onefi aBu/r<rvr) BoJr.orcor{Hbrx oBeloBoAoB

ooycnoBJreHbr:

- npex{Ae Bcefo BbIAep)KKofr ro.{urrx coorHol;.euu7t pir3M(lpoB cBe'roBe4yulefi

cepAueBr{Hbr r{ o6orour<n;

- yAaIIeHI4eM I43 CTeKJIa B IrepByIO OqepeAb rprrMecea flepexcrAHlrx Me'rarrJror],



KOTOpbre r4 ooycnaBnr4BaroT 3ulyxaHvre B BonoKHe;

HaHeceHrreM Tpe6yeMbrx 3arrlr4THbrx o6oro.rerc, ilpe,4orBpaxlarc[(r4x

FIerarI{BIIoe BJrrl.[FII,Ie QarropoB ]rHelxuefi cpe4br Ha paclpocrpa]reFule o[T]rr{ecKoro

LI3nyqeHufl B BoJroKHe.

2. HanveHblrlue ilorepl{ rnapqenrre ofrrrrrrecKkre BoJroKr{a hMeror Ha AJrr4rre

BOJIHbI:

- L37 MKM, u5o ua erofi AnIrHe BoJrHbr o'rcyrcrrlyer nx:naA B nolJrorqeHae,

BHo crlMbrfi ru4p o rccr{nbHbrMr4 rpynn avrz -OH ;

- Ha AnI4He BoJrHbI -850 uM, u5o zMeHHo e sroft o[eKrpaJnuofr aiStac::rw

pa6oraror uaz6olee pacrpocrpauennlre [onyrpoBoAH,aKoBbro na3epbi 6n4xuelo

VK-guana3oHa;

- Ha AnI{He BoJrHbI 1.55 lrr<rrt, u6o I4MeHHo e erofi orreKrpanlnofi oSlaola

MI4HI4MII3I{pyIoTcfl cyMMapHble ltoTepl4 OT psneeBcKorfo pagcegHqLfl 14 ;Iofnqlqe1utr

paar4:rranaraz -OH.

3. Crdr<la, He3artl4cl{Mo or vrx xr4Mr4r{ecKofo coclaBa, xapaK,repr43yrolcr{

cneAyroqnNrz ceofi crBaMV :

- B crpyKType cleKJIa [pacyrcrByer roJrbKo 6lu>xu:uit ]_ropsAoK aroMoB r4

orcyrcrByer AanbHr4fi , xap arrepHufi An_s Kpr4 crarr.rrr4qecKrrx ts em,e crB ;

KaxAa-fl MapKa creKJIa xapaKrepr43yerc)r olpe4elduuoil Ter{[eparypoit

IIJIaBIeHI4.rI;

- Ses4eSeKTHbIe, oAHopoAHbIe Iro cocraBy u cnro6o4,Hbre or MexaHr{nrecKax

Hanpf, xeHrafi crerla orrr4qecKrr r.t3 orp onHbr ;

- Se4eSeKTHbIe, oAHopon,Hble IIo cocraBy z cnoSopHr,re or MexaHr4rxecK.ax

Halp.rrxeHufi crerla orraqecKr4 a Hrz3 orp onHbr ;

4. fitn SopnarzpoBaH:ztt cBe'roBeAyrlefi cepAr{eBr4Hbr B KalrecrBe Jrerr{p),1rcq]zx

4o6anox, IIOBbIIIraroqI4x noKa3areJlb rrpeloMreHzn, qau]e Bcelo I4clroJrF,:iyrorc.f,:

- $ropcoAeplKaulr4e Beqec.rBal

- ToJrbKo GeO2 utruP2O5.

- ruo6rre nerkrpyroulrre oKcuAri, xporue B2O3 z F.

5. I\nx 3aIqI4:tbI onruqecKolo BoJroKHa B npouecce Bbr:r-g)KKr4 H€IHocrzr,c:f,



- TOJTbKO nOJrr4MepHbrM, z6o nolzMep MrfoK, JrefKo 4ecpopnrnpyerc.fl v He

cos4aer MexaHraqecKrrx Harrp,rDreHzfi n nonorHe ;

ToJIbKo MeraJIJII4r{ecKrIM, u1o ocraJrbr{bre rr4rbl uoxpurufi flBl-srorot

3 alqrrrHo -ynporrHfl rorqe e no Kpbrrr4e. llorprrru e Molr(er 6r,rrr :

Bnaf onpoHr{rIaeMbrMr4 ;

- TOJTbKO yfJrepoAHbrM, HaHocr4MbrM nyrev nr4ponz3a;

ruo6rru v3 nepeq[cneHr{brx Bbrrrre. Brr6op rroKpbrl]r4t o6yc6onrrern

ycnoBrrrMr4 sKcnnyuT ar\uv BoJroKHa.

6. Mero4 MCVD xopotu reM, rITo Bce npoqeccbr ooax,qer{n.s rerr4pyron,r4x

npzuecefr BbrrofiH.sforcs :

Ha BHy'rpeHHroro noBepxHocrb rpy6u-:aroroBKr{. 3)ro odecuelrznaer

I43O[-{III4IO or no:geftcrnua sHe[]Hefi cpeAbr u y[po4aer rexHoJrofuqecxu;fr

npoqecc;

- Ha cnel{I4anbsufi ruraSurc us nopr4croro creKrra, uol,lerqaelrtrfi BHyrprr

rpy6rr-saroroBKr{;

- Ha BHeITIHIoIo [oBepxHocrr rpy6sr, u6o u'Ha,ae flpollyKTr,i oKrzcJr elrr4tt

rlrAponla3a xJIoprrAOB He MorJrrr 6w ygatxrbc.f, r43 3oHbr xr4Mr4qecKofr peaxquu

HeAonycruMbrM oSpa^:ol,r 3acop-rrJrrz 6rr ee.

7. flttx oSecleqeHl{fl BblcoKoro KaqecrBa 3a]toroBr(H MOToII OVD rpeSygr:

cyIrIKI4, ttocKonbKy Ilpoqecc fr,rApoJrr{3a B rrJraMeHr4 Kr{cnopoAHo-

no4opo4ttofi ropenKl4 npI{BoAI,IT I( Bbrcor{oMy coAepxaHzrc B 3afproB6:e

a4copdnpoBaHHbrx napoB H2O u OH-rpyuu;

corJracoBaHLrfl lzuefiuoro paclxl4peHH-s r\{arepza.rroB cepAUeer4Hrr LI

o0OiIor{KI4;

- BblcoKofi .rl4ororbr rexHoJrot-zqe cKofi s oHLL

Pefirunr-rcourponr N 2

l. B cpanneHr4rl c MeroAou MCVD MeroA C)VD oSecne.rlrsaer

- cyqeorBeHHo 6olee BbrcoKyro cKopocrb oca)K,4eHr4rr;

- nerpedoBareJreH K rlr4crore rexHoJlofuqecrcofi 3ol{br;

LI

I43-3a r:alrv'tvt; IleHTpanbHofo orBepcrafl B 3aroronKr: oSecnel{HBaer



Hal4nyquee pacnpe,{eneHIre npo$r4n.[ rroKa3arens npenoM.Jrer{ur B BoJroKHe rooJre

BbIT{XKT4;

orcyTcTBlre B TexHoJIofzrIeaKoM npoqecce AopofocT()r:u{I4x KBapueBbrx

rpy6.

2. llpeuruyrqecrBa Mero,{a VAD B cpaBHeFrr4r{ c llpyrr{Mr4 MeroAaMr{

[apoQ€r3Hofo ocartaeHufl cocTo_rrT B ToM, qTo:

- I4MeeTC.[ npIIHU;UlWIaJIbHafl BO3MO]KHOCTn I43I-OTOBJIeHL{I 3IaTOTOBOK nrOCiOfi

AnHHbr;

- MeroA TexHI4qecKIz rrpocro peanr43yerafl. nn ue rpe6yer KoHTpomr Sonrruoro

KOJII4IIECTBA TCXHOJIO|I4I{ECKUX II{IPAMETPOB;

- orcyrcrByer UeHrpanbuuft npoBaJI B npoQune noKa3a:ren.rr rpenoignerrur

r(aK 3afoToBKI{, TaK n4 |OTOBOfO OIITHT{eCKO|O BOJTOKHa.

3 . ntar<er up oBaHr4e 3 aroro B o K - TexH o Jr o rr{Lr e cK ufi npuew, rro3 B o Jrsro ult t fi :

-I'Jlfl npoqecca MCVD yBeJII{qI{rb e$QexrzBHocrb oca)KAeHr{r xnopr4Aa

KpeMHr{r c 50-600/o rrorrrr4 ao 100%;

loBbrcrrrb cKopoclb ocax{AeHr4-s oKr4c)JIoB rrpv zcrrr)ltb3oBtrHzrkr O\/D

TexHoJrof vrr4 vr erqe 6 one e uoAH-srr oSrqyro np or43BoAr4TenbHOCTb ;

- IIoBbrcI4Tb rlpolr3BoAareJrbrlocrb npoqeccia N{CVD Lr y+en:,vqnm ra6apzrr,r

lonyqaeMofr :arorosru"

4.lIpu npoI,I3BoAcrBe aKTnBHbrx onrrzr{ecKr.rx BoJroKoH n coorar} cepAueBznbr

ueo6xo4rzMo BBoAr4rr uo4zcprrKaropbr (A12O3 vlruP2C\),un" ror-o, ..{rodbr:

- rIoHI43I4Tb COAepXaHtre fl4ApoKcr4JrbHbrx fpyIIII n Marepr4ane cepAuenlzHr,r:

cKoMfleHcrrpoBarb Ir3MeHeHIre rroKa3areJlf [peJroMreHr.rq cepArIeBHr]br,

Bbr3B aHHO e BB eAeHI4eM r4 OHOB- aK:fI4B aTOp OB ;

loBbIcI4Tb rlpeAenbl Aotlycrl4Mbrx KoHUeB:Tpa\ufr, t4oHa-ar(TrrBarlopa B

cepAlleBr4ne 6eg pa3AeneHun Sas Ao ypoBHs -IYo;

rIoHa3I4Tb Bo3HI4Karo[]Ire vr33a nerr{poBanrr4rr rzoHaMrr P33 nafuaquw,

loKa3aTen.s IIpeJIoMJleHrz_s IIo AJIIZ He 3 afoTOBKr4.

5. Ha npune4euuofi ruraxpoSclrorpaSun r,rso6paxeuo

Ml4KpocrpyKrypI4poBaHHoe BoJToKHO rvrra holey fiber ranzr photonic band gap fiber?
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6. 3olt-rerm re.KHoJroru{lo clrH're3a crdr(oJr. al(Tl4gI4poBerHHhrx. 14oHaM14

p eAKo3eMeJIbHbIX MeTaJIJIOB, OTJIl4rIaeT :

B6ICOKa"q qI4 C'rOTa

MaTepuanoB;

cTeKJra:) oa3upyrcruaqcj{ Ha r:Il4CTOTe CblllLeBblX

-BbrcoKaq TeMnep aTypa nonyqeHr4t MOHOIIPTTHO|O CTCKJIA,

rroBbIIIIeHHOe COAep)llaHr{e

cooTBeTcTBeHHO, B IIOJIOKI-Ie;

fr4ApoKcr4Jrbr{brx fpy|trr CT'EKJIC ':4,

- MaJroe BpeMtr, 3a.Tpaqr4BaeMoe Ha npoqecc;

- cJrO)KHo cT6 acrroJrb3 yeMc)f o o 6 opy4on aHvrfl .

t. Ha npr{BeAe)HHofi MHKpoq)O:rorpa.0 at4 l/t3o6llaXer{o

Ml4KpocrpyKrypl,IpolBalrHoe IloJIoI(Ho rl4rla holey fiber a.rru phol.orric band gap liber

PefirHur-xorrlpols Nb 3

1" Kepervuxa -- oro;

- HeMerarIJII4rrecKue HeopfaHHrr(3cl{ue Marepl aJrbl Era. ocHoBe Kpl4c]i?nJrzi{ecKax

coeAI4HeIlHfi HeMe'raJIJIoB a lMeraJIJIoB, KorfconlrArrpoEiarftrJbre) E t43AeJrzlx rpedyelaorz

Sopl,mr;

.a.trl,t.r :;ijliri:;: . ''
:r:.;rlo:. 1i i:r
:r-i*r-'a. 'a ',e.,.- --_;r$:r;.:r:f:.:.1i;iiii!;i;l;ill t r iliilil:i i: I ri:;
"iji;i:;t;:;:i:i ti\ii;li-f i'jiii${{ilr?-{ir:i!;?i?i?.!;:; ,?.*:i:t?.'l;lij+ii

- HeopraHurrecKue [opolrrKoBrJe MaTepkranbr c A06aBr(:a]\4r4 Opra.slaqecr(:lr,K Berrlecl'B-



[nacTI4QI4KaTOpOB, CnpeCCOBaH]lbrq O nprrMeHeHr4et\{ pa3JrurrHbrx Tex.HoJrofr4fr B

vrcAe nLrfl rpe 5ye\4ofi $ opnmr ;

- HeopfaHl4qecKue MaTepr{aJIbI, I4Merorqze KpzcTaJrJrrzqecr{yrcr crpyxr;l,py, Lr

xapaKTepu3ylolquec-t Halropa3MeprrbrM riaacruraSoH,l cocraBJrflrorur4x r4x

Kpl4crannr4ToB. llpoz:no4 trrcfl r43 rroporxKoB MeroIoM cileKaHHJ{,

2. PeaxrusHrtft MeroA nonyrleHl{.f, arcrasuofi rpa.narc,nofi KepaMrz.F:rI

rroApa3yMeBaer:

- [onyqeHHe IropoluKa coc:fo-su[efo r43 MoHoAr{cnepcHr,Ix rfa.Froqacrrrrd. r4Melom,rzrx

xl4MlrrlecKuir coctaB, rroJlHocrblor coorBercrBylonlzfi c<lcraBy KOHeqHofo [poAyKTa,

V nocneAyroqyrc ero KoHcoJILIAaIlurc B roiloBo,e prcUe.;tne IIo raxofr-lz6o

TexHoJIorI4H rtpecc<>vauunl crleKaHllff 5eg nponeAetflrrr KaKr{x 6rr ro Ht{ Sruo

xr4Mr4qecKkrx p e aKurru ;

- nonyqeHHe rlopoulKoB, cocToflIllr4x x43 MoHoAr{O[epcHbrx Ha.I]c)qiIcTL{u,, I4Meroul4x

pa:luuur'Ifr xutuuqecrzfi cocraB, Bcrynarcrlr4x B peaKqaro, o6ecneqr4Barorq./lo

lonyr{eHue KaK rpe6yeuoro xl4MlrqecKoro cocrana KCrHo.tHorfo rrpoAyt(Ta, TaI( n ofo

3 aAaHHyro re oMerpr4rrecKyro S opry Ha gTarre ciler(aHaia;

- rIoMoJI B IrrapoBblx MeJIbHr4rIaX T4CXOAHOfO MOHOKpVCTaLIJTWTeOKO|O CUptr 4O

rpeSyeuoro HaHopa3MepHoto rlpaHyrroMerpr4r{ecKoro cocraBa, f()MoreHrr34r\trfl v

MexaHlzrleaKafl aKTLrBarJLrfl TaKoro [oporxKa c locneAyroqeil ero KoHco.uraAauzeii n

roroBo e I43neJIz e no raxofi - ttu6 o reXHoJI orr4 r{ npe cc onauwnl arreKaHr4fl;

- napo$asnrrfi MCVD npoqecc, o6ecreqr4Baroulzfi ncuyr{eH e Mouo4acrrepcHCrro

nopolxKa Y2Al5Ol2, I{ rtocJleAyuqyrc ero KoHcc)JIIIAaI{HIo B IOTOBo e aUJaTI71g 11o

xarofr-lu6o rexnoJloruz npeccoBauun;l cnercanLrfl 6e: npone)Aelrr4fl KaKr4K 6ri ro nrz

6uro xr4Mr{rrecKux pearqufi .

3. TpeSonauue neSolr'ruofi [II4pI,IHrI $oHoHuoro c[eKTpa Arrr r]eex r\4arepnanoR

Marpr4rl TB ep.qoreJrrHbrx Jra3 ep o B o6ycnoue Hbr :

- rpeSonaHrreM errcoKofi TennonpoBoAHocrr4;

- TP E6 ON AHI4EM BbICOKOf O KBAHTOBO|O BbIXOAA JIIOMI4HE CI(EHIII4I4 ;

- rpe6onaHrreM MarIOcrI4 cBe:ropac ceflrrkrfl Ha Inr4He Bo,rrHrrr le)Hepaq.au;

- rpe6onarfrreM o6ecueqeuur- 6orilrroro trorJrorueHH[ Ha nrvrHe) r]oJrHbr IIiTKAIIKI4



4. crerra, KaK Marepuan Marpr4r{br rBepAoreJrbHoro Jra3epa:

- rlpeBocxoA-flT MOHOKpHCTaJUII4T{eCKr{e v KepaMr4r{ecK[e MaTeprralrFr r]o

coBoKynHOcrr4 reuoSz:uqecKrrx ceoricrn;

- oSecue'Il4Baror nonyr{eHl4e aKTHBHbrx gJreMeHToB nai}epoB cylxecrBeHHo 6Otrr,ruax

feoMerpl{qecKl4x pa3MepoB B CpaBHeHr4r4 C MOHOr(pr4CTannr4rrecKnMI4 14

Kep aMLIqe cKlrMI4 Marepl4an alrilu' lpv Qyr]lecrB eHHo MeFt bruefr cro aMo crr4 I

- IpOBOCXOAST MOIIOKpI4CTaIIILIeCKI4O I4 KepaMIIrIeCKI4e Iv{aTtSpI4aJILI IIO 'raKo]My

BaxHoMy rrapaMeTpy Kar( ceqeHr4e BErHyxAeHHofo nepexoAa.

5. Ee:pearctzeHrrfi MeroA noJlyrreHr4rr orrrr4rrecxofi KepaMr4Kr,r [oApa3yMeBaer:

- nonyqeHl4e rloporrlKa cocro.f,qero r43 MoHoAr4clepoHbrx HaHor{acrz,rl, uvdrcqnx
xl4Ml4rlecKvrfr coctaB, rloJrHocrblo coorBercrByroulzfi coc'raBy Kolire,qrrofo tIpoAyKTa,

14 rlocneAyroqyo ero KoHconzAarlarc B roloBoe r43AeJrze ilo raxoft-nn6o

TeXHoJIoTI{rr IlpeccoBanuxl cileKaHl4.s 5es npoBeAeFII,It K€tKr4]i 5rr To Hu 6rr.no

xl{Ml4rrecKnx pe aKrII4I4 ;

- nonyr{eHze nopouKoB, cocrotllll4x H3 MOHOAZCIepOHbIX I.IaHOrIaCTrIr_1, I4MOIOTU]4X

paslzvnr,tfi xzNru'{ecxuft cocraB, Bcrynarcrqux B peaKqr,tlo, <l6ecueqriBaloq}To

[onyrreHze KaK rpeSyevrofo xuM]zqecKofo cocraBa KoHeqHofo rF)o,AyKTa, ,raK u efo

3aAaHHyro reoMerparrecKyro $op*y lra 3Tare crreKaHurr;

- noMoJI B IUapOBbIX Menblll4l{ax zcxoAHofo MOHOKpVATanJr"UqeQKot-o crrp,r,x ;1(]

rpe6yenaoro HaHopa3Mepltolo rpaHynoMerprzqecr(oro cocraBa, roMoferl{r4 3aL\r4tr 14

MexaHllrlecKa-f, aKThRar\vfl TaKoro noporxKa c [ocneAyrcrqefi ero KOHco ru1a\uei4 u

roroBoe rr3Aenl4e lo raxofi-nz6o lexHoJlorr4r{ npecc oriaHLrfl.l cilel(aHu.f,;

- napo$a:Hlrfi Irpoqecc c npI{MeHeHrreM MzKpessl,nouofi rrJra3Mbr.

o5ecne'rznaroulufi nonyLreHr4e Mor{oAr4cnepcHoro [oporx.Ka y.2A1:o12 , 14

nocneAyloqyrc ero Kollconu[arJrrro B roroBoe r{3Aenue no xeLxori-tn;tt6o rexHofrorr,rz

npeccoBauvsl cIIeKaHrI.f, 5eg npoBeAeHr4.rr KaKr4x. 5rr ro HLr 5.srno xrrMr4lrecKr,rx

peaKrlr4r4.

6. llolrol [opouKoB, cocraBnf,roq[x epaMr.rKy, Hy]KeH lln.q:

- I43MeJrbqeHufl I{cxoAlrofo IIOpoIxKOBOfO Marepuana Ao HaHOCKOIIUT{9CKr,rx

pa3eMpoB (-1 00-200 Hrr,r);



- MexaHoxl4Ml4rlecKoft aKT]/^Barryv rloBepxHocrr,r Ha.Hoqac'ruq v ycrpaHerlus vrx

afnoMepa\vv;

- paBHoMepHofo nepeMelxvBaHa;,fl. noporxKoB pa3nuqHofo >(zMzqecKofo cooTaBa B

MeTOAe SeSpeaxu{BHofo cr{HTe3a KepaMr{Kr4.

7. Mero4rt z3ocrarl4rlecKol-o npeccoBaHr4r. B cpaBHeHr4rr c oAHqocFrbrM

Harpyx(eHuelr o 5 ecleqraBa.ror :

- cyqecrBeHHoe yflpoqeHl{e rrpnMeHseN{ofr TexHoJrorz"recKofi ocHaelmn z odrqee

yAelxeBrreHr{e TexHonof ur{;

- ropa3Ao nyquryrc oAHopoAHoorb rrpeccyeMoro v34en;,Ltfl sa c.rdr paBHoMepuoro

H€IJTOX{eHrI fl I\ABneHIdfl:

- cyulecrBeHHo rryqrrryro ror{Hocrb pa3MepoB rrpeocyeMrrx z:4euzir.

8. B npoqecce cfreKaHnfl trpovrcxoArrr:

- yMeHbIrreHI{e nopl4crocrz upeQopMbr, BrrJrorb Ao ee rroJrHofo r4crre3[roBetr4tt;

- yMeHbrxeHHe rlnorlaAr{ KoHTaKTa Me}KAy OTAenb Hr,rMrr KpHc'r aJrrrvT al/rui

- yBenr4LreHze pa3MepoB sepeu c lr3MeHeHZeM ux $opvrr,r;

- yMeHbrrreHr{e pa3MepoB 3epeH 6es zsNaeHeH:zfl zx Soprr,rr,r

9. Onru'Iecras KepaMI4Ka rep.rler cBoro npo3parrHocrb, ecJrr4 noprlcroorr)

o6pa":qa cocraBJrrer:

- He rrpeBocxoAr4T 0.I%;

- I%n 6onee;

- 3HarIeHI4e npo3par{Hocrl4 He MO)Ker Orrrr oxapaKTep[3onilHo oAHI4M r{?IcJreHHr,IM

[apaMerpoM noprrcrocrl4. CnenolpoilyoKaHl4e 3aBnar4t or MHorr4K cpartropon;

MarepuaJla o6pa:qa, xapaKTepHhIX pa3MepoB nop u lKpr,rcranJrlrlotB, n,r[Frbr Bo.]rrnr

cB eTa, Arrr KoTopof o onp eAerrt eTo_f, r{ponycKaHrd e v ilfr . ;

- 6oree 2.5%.

10.Kepaur4Ka Ha ocHoBe ronyropHbrx oKcHAc,e (Me3*2C)3) npenocxoAr{r YAG-

KepaMr4Ky rro:

- rro reflJlonpoBoAHocrrr (Ha 40-50%o s sasucr{Moc'rr4 or KoHKperHor-o voHaM.'*);

- IIO MaKoI4MaJILHO AOCTIIII{I4MbIM reoMeTpIIqeCKI4M pa3MepaM IIpeCCyeMLIX

3afoToBoK:



- no Sonee [pr{eMneMbrM TeMneparypr{brM pe}Kr4MaM enena:autt, (il)
- ro cyqecrBeHHo 6olee npocrofi TexHorrorr4?r MexaFrzr{ecxoir o6

(urnu$ or aHr4e r4 rroJrrap o nauue. )

l l "Ornzqvreltnofi oco6euHocrblo LuAG (Lu3A15O12) reparurvrKr4 flBrrflercrr:

- sKCTp eMaJrbHO BbrOOKa.ri Te.finon p oB oAHo cTb ;

- cuocodHocrb npl4HlrMarb BbIcoKI4e (- l0%) KoHrIeHrpar\r4vr Holra-aKTr4rlaropa Yb3*

5es :a\,{erHofo yxyAlrreHItr teuroSl,I3r4rrecKr4x r4 reHepaur4oHHr,rx xapaKTepr4crr4K:;

- BbrcoKarr rnep4ocrr (-8.7 ilo rxKaJre Mooca)

12. @ropv[Hatr a:riTuBtrafl KepaMr4Ka rrpeBocxoArtT olHozlaeHnrre firopz4ur,re

MOHO KpII CTaJTJIbI fro :

-. MaKCI4MaJTE,HO AOtryCTi,IMbIM f eOMeTp r4rIecKI4M p a3Mep aM ;

- yBenr4LreHHbrM BpeMeHeM )r<r43Hld BgpXHefO na3epHofo ypoBH_s;

- nyqIxI4MLI MexaHur{ecKI,IMr4 xapaKTeppraruKirMr4, oco6enno croitnoc,mrc K

repMoyAapy;

- Soree srrcoKofi npo3parrHocrbro.

s) Bonpocrr rc caMocroqrerr,nofi pa6ore cryAerrra

1. Hasonure cneqzSuqecKr4e Br4Abr creKo_rr, Koropbre)

KprrcrannoB rr )Kr4Ar<ocreft .

2. Hewry paBeH IloKa3arenb npenoMJreHr4f rrrrcrolo KBapr{eBoro

KoMHarHofi relruep aryp e?

3. r{ro raKoe repMarrecKoe paquzpeHrze crexla?

4.Hasoeure I{cxoAHbIe Marep+tam,tAnf, rronyqerrr4fl. r(BaprleBolo crer(Jra.

5. B qeM 3arsroqaerc-s rperrMyrqecrBo napo@a:rubrx MeroAoB noJryLreHvrg

KBaprleBbrx 3aroroeorc OB?

6. llepeuzcJrr{Te ocHoBHbre gTarrbr 14 HeAocrarKlt lrpouecca MCVD,

7. r{ro o3Haqaer aSSpenuarypa OVD?

8. B qevr cyrb npoqecca "I(aKorr{poBaHtrfl"?

9. 9ro BKrloqaer s ce5s. ycraHoBr(a [nfl Bbrr.rr]KK:r4 oilTlrrrecKux eoronon?

10. Karze [oKpbITZtI orITI4yecKIrx BoJroKoH HorroJrb3'yror rrpr4 xecrKr4x

p Sorrz

OTTI4IIArcT IIX OT

cTeKrrIa npu

ycn oBr4.sx 3 Kcrrnyar aquu?



11. KarcUe OITI4T{eCKI4e BOJIOI(Ha npI4MeHqIOTCf, B TeJIeKOMM"/HI4tKaIIVtnx?

I 2 . OnetllstlTe cTpyKTypl{p oB aHHbIe onTI4lIe cKI4 e B oJI oKH a'

7. )ruIEEHO-METOAUTIECKOE vl

oBE CTIETTEHUE AIICqIIIJII4HbI

Bc-f, rllreparypa HaxoArrrc s' s 6r46nuoreKe Bln'V'

OcnoeHaq rureparypa:

I4HOO]PMAUIIOHHOII

1. JlerocraeB H.C. Tnep4oreJrbHa-rr oneKrpoHl4Ka f3nerrporilrufi peoypc l:

Mero,qr4rrecKpre yKa3a111fl. 11o n{3yqeHr4ro AI,IoTII4TIJII{.I{sI/ Jlerocraen FJ[.C., r{ernepron

K.B.- 3nexrpou. TeKcroBbre AaHHbre.- Totuor:Toucrufi ro(lyAapcrseHHrrft

yHr4BepcuTeT crrcTeM yrrpaBneHr{.f v pallr4ouleKTpoHl,lt<2, 3ln Kc,ttteu.t, 2012.- 52

2. Illarunon, A. B. OcHosEr cBe'rorexHllKll fSnerrponsr,rfi pecypcl : yuo6uzr.

Anq By3oB / A. E. Illarunos . - I4za. 2ie, aot.14 nepepa6. -- M' : Jl,oloc, 20t2.'- 255

c. - (Hoeat yHI4BepclI- rercKas.6v6ttuorer<a). - ISBN 978-5-987Ct4-:;86-2

3. BeeAeHr4e B Seuronano$oronrary: Syu4aMoHTa.JIr'HbIe o()FIoBbI lI ila3epHble

MeToAbI ynpaBnseMofo nonyqeHu4 vI ALIafHocTI4KI4 HaI{ocr]py]K,IypU'poBaHHbIX

MaTepr{aJroB : y.re6Hoe [oco6r4e llo HarIpaBJIeHI4flM IToAIol]ortKIr 6axalalPl1,.T.d

200400 (200200) "OnrorexHr4Ka", 200500 "Jl.asepHar rexl{uKa u JIa:}epHbIe

rexHororqu", 200700 (200600) "@oronura r4;. onroaucpopMarl4K?" 14

creUuiurbHocrf,M 2A0200 "OnrotoxHI,IKa" vr ')002A1 "Jlasepuar rexHI4Ka 14

na3epHble rexHoJIorLIu" lC. M. Aparen.an [z An.l ; noA o6ul. pea. C" M' ApaneI-fl]{a

.- Mocrea: Jloroc,2AI5 .- 743 c.'. vn., radr. t 1 oletcrpoH. orlf" Alfrc4 (CD-

ROM) (211 M6) .- Bu6ttuorp.B KoHIIe q. 
- C. M. Aparelru, A. O. Ky'repzr<, B'

f. ftrpor<orleB, B. f. Pay, A. I-. CepreeB - nperoAaBa'rerln IhfV .-- ISBN 978-5-

98704-812-2.



fouo.rtuurerbHaq JrI{Teparypa :

1. Peyron A"'T" @usuxa na3epoB. I{acrr 2' OcHosnt reoputt nil3ePOB

f3ler<rponurtfi pecypc]: yue6uoe noco6ue/ Peyron A.T"- 3:retcrpoH' leKcroBble

.rIaHHbIe.- M.: Poccrzficnrafi yHgBepcurer Apyx6u uapogon, 2011'-- 96 c'

2. EaxraHos E.B. OcHoenr naaepuofi Su:uxu / Xiar<nanonE.ts. - F{orlpcz6.:

Hn-Ty, 20lL - 13 1 c.: ISBN 978-5-7V82-1606-8

3" "3lempoHlrKa f3lercrpoHnufi pecypc] : vrre5" flocodue I A.C. Cnrog, B.14.

He$e4on, A.A. IIIyrca; Ilol pel. A.C. Curona. - M' : A6prac, 2012'"

IlporpauMHoe o6ecneqeHue u I4nrepuer-pecypcbl:

1 . <KsaHr oBafl.3neKrpoHuKa) - ne4;irUzit poccuit crcvir' nayuuufi

exeMec-lqnrrfi NypHaJI B o6nacru naSepoB 14 I4X llpfl4Meneuzfr:

http ://www. quantumelectron.m/pa.phtml?page:geninfo

2 . Hay tuo-rexHr4rr e crcnfi. myp H an < @ oro suKa)) - http : //www. photoni c s . su/

3 . Ouruq ecxuft xrypHan - h{p-l9B1tqi-qU14. i fmo. rul

8. MATEPI4AJIbHO.TEXHUIIECKOE

AI4CIIUfIJII4HbI

MarepraanbHo-Texnl4qecKoe o6ecneqer l{e AI4cIII4IJIZI{bI BKJIroqaeT:

1 ra3oprBepAorenrsrrfi BoJIoKoHHT'iit JIC-02;

o KoMrrJler<cnaSoparopnrrfi <Ouera'TK>;

o rIJII4raollrl,rqecKaqIHTIO-20-20;

o KoMTIJIeKc orlTl4Ko-SusnuecKl,rx u:uepeHIafr;

o KaOeAparIbHbIe Mynbrl4MeAufinue cpeAcrBa (ayA" a30-3);

. 3JreKTpoHHbIe 3ailvrcuneruIraii"

OI;EC--IIEIIBHTTE



Pa6o';as. [porpaMMa ALIcIII4rInI4FIbr cocraBJreHa B coorBercrBr.rr4 c rpe6oaaHvtrMu

no HarrpaBJreHr4ro 12.03.05 "JlasepHas reiuura z lasepurre rexHolornu,'

Pa6ouyro nporpaMMy cocraBr4rra Ioq. r<aQr OrzlIM C.B, KyrpoBcKat

PeueuseHr (npe4cranurelr pa6 oro4arel_a)

(ueg'ro pa6otu, AoJrr(Ho016, cDIrIO, noanucs)

llporpanrnra paccMorpenarr o4o6peua Ha 3aceAaHrzz rcaQe4pu OnIIM

llporoxol J\b or

3ane4yrorqraft ra(f e4pofi

Pa6o.ratl nporpaMMa paccMorpeH1 u o4o6peua Ha 3ace1a1rkrkr y.re6no-vrero4guecrcofi

KoMIzcct4I'I HanpaBneHux 12.03,05 "Jlaseplias rexuuKa ra ra3epHbre rexHoloru4l

ofoc BO

flp e4c e4 areJrs KoMr.rccrzr4 C.M, ApaxennH

(or4o, rIoAIIr4c]j)



JII4 CT TIB P E YTB E P xtAE IJldJI
pABorrnfr upolpAMMbrZ.vcr\rrflJrrrHbl(Mon/rq)

Pa6o'aax nporpaMMa o4odpeHa ua 're6urrfi ro4

flporor<on 3acep.anvrx r<a$e4prr N
3ane4yrorqzfi rca$e4pofi

Pa6o.ra.fl rporpaMMa o4odpena ua yuedurrfi ro4

llpororor 3aceAanr4x xa$e4prr lVs / foAa

3 an e4yrou1zfi r<aQ e4pofi

PaSo'aas [porpaMMa o4oSpena na

flpororcol 3aceqa:anx rcaSe4prr }lb

{8-.1q yuedurrft ro4

3 an e4yrorqufi rca$ e4p ofi

4q-2 0 rre0Hbrr{ foAFa6oqas rpolpaMMa o4o6peHa Ha

llpororon 3aceAaHzr raQe4pu J\!

3aee4yroqufi raQe4pofi

Pa6oqas nporpaMMa o4o6peHa lra

flpororon sace4aHr4r rcaQe4pu JYs

roAa

yre6nnrfi ro4

3ane4yrorquft ra$e4pofi

OT foAa


