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3a koH(epeHUMATa ca JEMOo3UpaHH H MPHETH OT NMPOrpaMHUs KOMHTeT 72 jokiaza ot 114
aBTopa, paboTely B o61acTTa Ha ABTOMATU3ALIUATA HA JUCKPETHUTE MPOU3BOJCTBEHH NPOLIECH.

IpencTasennTe JOKNAIM ca B ACBET HAYYHW HANPaBACHNS KaKTO Cle/iBa:

I. Teopernuny npobieMy Ha aBTOMaTH3AIMATA Ha JHCKPETHOTO
TIPOU3BOJACTBO — 5 6p.

2. TexHONOrHM ¥ MAIUMHHU 33 ABTOMATH3UPAHOTO AMCKPETHO

TPOM3BOJCTBO — 14 6p.

ABTOMaTH3MpaHe OTOKA Ha JeTaiiaure — 4 6p.

Mpomumiens poGoTH U poGOTH3KH Pt KOMILTEKCH — 8 Gp.

ABToMaTH3atus Ha MOHTaxa — 7 Gp.

MexarpoHuka — 9 6p.

CuicTeMHn 3a yrpaBJieHHe B JUCKPETHOTO IPOH3BOACTBO — 9 6p.

HHoBanuu 1 MHKEHEPUHT HA aBTOMATH3UPAHOTO JUCKPETHO

MPOM3BOACTBO — 9 Gp.

9. CAD/CAM/CAE cHcTeMH H BUPTYaTHO HHKEHepeTBO — 7 6p.

NS YW

OpraHu3aidOHHHAT KOMMTET Onarofapd Ha BCHUKHM YYacTHHUM B KoHQepeHImsATa 3a
CBOCBPEMEHHOTO JICHO3MPaHe Ha HayuHUTE JOKIAAY U CIIa3BAHETO HA U3UCKBAHUATA 38 TAXHOTO
odopmsne.

OpraauzanoHHUAT Komuter Onarogapu Ha HUC ua TY-Codus u va dupmute “FESTO”
EOON -~ Cotwms, “BAHUKO” OOJ], — Bnaroesrpaz, “JIOTUCODT” EOOJ — Codus u “KMC
WHXEHEPUHIT OOJ” - IlnoBavB 3a (UHAHCOBOTO NOANIOMAaraHe MpOBEKAAHETO Ha
koH(epeHLmsTa.

Myatumenuiinuar auck 1 WEB npunoxenuero ¢ joknagute ot XX VI MHTK “Asromarusanus
Ha JMCKpeTHoTO mpou3soacteo” (AJIIT 2017) e obpaGoTeH W mOATOTBEH OT JoH. A-p umx. [laHdo
TomoB, kaTo OpraHu3alOHHMA KOMUTET My Garojapu.

3a 3abenexKy ¥ IPENOPBKY ce oTHacsiTE KbM Kateapa AT na M® nipu TY — Codwus, Gya.
“Ki. Oxpuacku” Ne8, ten.: (02) 965-27-55, 0895 590 330, e-mail: adp-konf@tu-sofia.bg
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HU3CIHEABAHE HA ®U3UKOMEXAHUYHHU CBQﬁCTBA
HA HAHOKOMIIO3UTHU OT CHJIUIIUA

T'. l{geranos, M. Henuena, I1. Paues

Pesiome: B nacmoswyama cmamus e 0ad0eHO  u3cned8awe HA - CHPYKMYPHUME,
Mopgonozuneckume u enekmpo@usuvecKume CeoUCMEa HA eOHO- U MHOZOCIOUHU CUNUYUESU
Mampuyu, 4 maxa couyo — U HAHOKOMUOIUMHY CINDYKIYPY, POPMUPAHY HA AXHA OCHO8A.

KmouoBn gymu: GOTOBONTAHYHY CUCTEMMU, CHITULMH, HAHOKOMHO3UTH.

1. Beeegenue

B uayusata myOnukanus "HaHOKOMIIO3MTHH Hayka u Texuosorms" (Wiley-VCH, 2003) ce
Ofpenens Karo MHOTOKOMIIOHEHTEH HaHOKOMIMO3WTHHM TBBpPJA Matepual, MpU KOETO eAuH OT
KOMMOHEHTHTE B €IHa, JBE WK TP W3MEpeHus e ¢ pasMmep He noeede or 100 naHomerpa. Ilox
TEPMUHA ,,HAHOKOMIIO3UTH” ce pa3bupar ChHIO CTPYKTYPH, CBCTOSLIM CE OT MHOXECTBO OT
MOBTapAIlA Ce KOMITIOHEHTH - croeBe ((hasu), pasCTOSHMETO MEXIY KOHTO CE M3MEPBa B JECETKU
HaHomeTpa [1,2].

Bompekn, ue TO31 TePMHH DOHAKOra Ce H3MON3Ba 38 0603HAYABAHE Ha KOJOWIH, TEI0BE WIH
CBITOJIAMEDPH, NPear BCHYKO TPsAOBA a ce KOpeaupa ¢ KJiac Ha TBBPAH MaTepUali, ChCTOSIA CE OT
OCHOBHM MATPHYHH ¥ HAaHO KOMIIOHEHTH, DasnuvaBaly ce U0 CTPYKTYPHHTE TapameTpu H
XUMHYHN CBOHCTBA.

Cnopen tepmuHosorusra, npueta or JUPAC (MexXIyHapoaeH ChIO3 3a 9MCTa M NPHIOKHA
XUMHS1), HRHOYACTHLY - pasMep Ha YaCTHUMTE, KOsATO He Haapumasa 100 naHoMmerpa. Hanouactuuy
- OOMKHOBEHO CE CYMTAT KOHIJIOMEPAT YACTHIUTE UITU arperar (KIbeTep), CHCTOSHIA CE OT XUIISN
aTOMM, U € 9acT OT HACHITHUSA MaTepuall.

B 3aBucHMOCT OT BMIA Ha OCHOBHAaTa Marpuua, KOSTO 3aeMa [ojisiMa 4acT oT ofema Ha
HaHOKOMTIO3UTHH MArepHall, HAaHOKOMIIO3HTH, MOJOOHO Ha KOHBEHIHMOHANHHMTE CMECH MOrat jga
ObIat pasjieNleHH B TPH KATETOPUH:

. HaHOKOMIO3KUTH BbPXY KEpaMH4Ha MATPHLA, T€ MOZOOPABAT ONMTUYHU U EMeKTPUYECKH

CBOWCTBA HA U3XOAHUS MATEpHAN (KepPaMHYHOTO ChEIWHEHHETO, CHCTOAIIA CE OT CMEC
OT OKCHIM, HUTPMH, CHIMLWAN, U T.H.);

. HaHOKOMIO3MTH 0a3WpaHd MeTanHa MaTpulia KaTo MOACHIBAIl €NTEMEHT ChIbPKAT
BBIJIEPO/IHY HAHOTPLOH, YBE/IHUABAHE HA CHJIATA M €EKTPUYECKA IPOBONMMOCT;

. TIOJIMMEPHH HAHOKOMIIO3UTH ChIBPKAT MMOJHMEPHA MAaTpULia ¢ PAas3TIpeleNeHd B TAX
HAaHOYACTHLM MIM HaHODMITPH, KOMTO MoraT jAa OmfiaT chepHuHH, TIOCKH HIH
CTPYKTYPHHU BHAKHA.

TNonvMepHH HAHOKOMIIO3WTH ca 0coDEHO THPCEHM Tpe3 TIOCNEHUTE TOIWHM, Taka 4e TOBa
Gellie MpeiOXKeHa HA MHOTO Pa3fiMYHKM BMXOBE HAHOQUITPY, MOAOOpSABAaHE W MPOMSHA HA
CBOWCTBATA HA W3XOAHHUTE NOTMMEPH.

Karo matpuna B TasM (opma HAHOKOMIIOZTH WM3MON3BAT MOJMIIPOMUIEH, MOTUCTAPEH,
MONMAMHU MM HAMIOH, 1 HAHOKOMIIOHEHTH MMa YacTHLM OT alyMHHHEB OKHC WIIH THTAHOB WITH
CHIIMLMEBH HJIM BBLIJIEPOJHW HAaHOTPHOM M BiakHa. HaHokomMmosuty 6a3aTa Ha HOMUMEpH ce
pasnuyaBar OT KOHBEHIMOHATHUTE MONMMEPHH KOMITO3MTH MaJKH CHelHdHYHO TErNo, NO-roaMa
YCTOH4YMBOCT Ha y#ap M M3HOCOYCTONUMBOCT, KakTO M A06pa YCTOMYMBOCT HA XHUMMYECKO
BB3IeHCTBIE.

Llen Ha cratuaTa e nomy4aBaHe M W3CACABAaHE HA CTPYKTYPHHUTE, MOPQHONOTMHECKUTE H
€NEeKTPOQU3UIECKHTE CBOMCTBA HA €HO- M MHOTOCHOWHH CHIMIMEBH MATPHIM, & TaKa ChIIO — U
HaHOKOMIIO3UTHH CTPYKTYPH, (OpMUpaHH HA TAXHA OCHOBA, MPU Ch3JABAHETO Ha ©(EKTHUBHH
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(bOTOl'lpCOﬁpiByBaTCIIM, CITbHYCBM  KJICTKH, MHKPOTOTUTMHHHM CJIEMEHTH 3a TopTatuBHaTa
MHUKPOCTIEKTPOHHKA, 3apsaiHu yCTpoﬁcma Ha €HEPrus TUIT CYHEePKOHACH3ATOPH.

2. Metoan 3a noJy4yaBane Ha aMophen cHIMIMH

Bobhopeks MOpoCcTHAT METOX 3a MoOMyvaBaHe Ha TOpecT, amopdeH CHIMIMH, B HEro
CBLUIECTBYBAT MHOXECTBO TEXHOJOTHYHH 3aJayd, Karto XBJAGOKO €UBaHE ChC ChXpaHeHWe
MOCTOAHCTBOTO Ha POPMUPaHaTa CTPYKTYPa UM KOeUIMEHTET HA elBaHe, METO/IM 3a MPOSIBIBaHE
Ha o6pasuy n-TUN NPH JBYCTPAHHO eliBaHe, METOOM 3a CTAOMJIM3ALMA CBOMCTBATA HA CHIHO
HOpecTH cjoese, cnabaTta BE3NMPOM3BOAMMOCT, 3aBHCMMOCTTA Ha CBOWCTBATZ Ha CHJIHLMS OT
CBOMCTBATA HA M3XOJHWTC MOHOKPHCTAIHM IVMCKOBE, OTCBCTBHETO Ha OGOOHIEHH CBeNEHUA 3a
MeXaHU3MHTE, MaTepHAIUTe U PAa3TBOPUTE Ha elBaHEe B PA3THYHH ycaoBus. ELBaly pasTBopy, npu
KOMTO OTIpejeNsill cTaauii € XUMUYHaTa peaKLMs ¢ NMOBBPXHOCTTA HA MOMNOKKATA, C& HApU4YaT
cenexmugny. TIpy TSX eHepruUATa HA AKTHBALMA Ha XMMHYHaTa peakuus AE, e Ha mopamek no-
BHCOKa OT EHEeprHsATa, Onpe/iendila CKOpocTTa Ha Audy3Hs Ha peareHTa KbM MOBBPXHOCTTA:

VaVpeae = (No) . (Np)".exp(-AEL/RT®), m

KbaeT0 Na, Npca KOHLEHTpaLMUTE Ha pearupalliiTe BEMECTBa; a u b - MoKasarenu, paBHU Ha
Koe(UIIMEHTHTe B ypaBHEHHATa HA XMMHUHKTE peakiui; R e yHuBepcamHaTa rasoBa KOHCTAHTE;
Vjeax- CKOPOCTTa HA XMMHYHATA PEAKUHA.

Eneprusta Ha aKTWBAaliMid HAa XHMHYHATA peakiua AE,3aBMCH OT HEENHOPOJHOCTTA Ha
MOBBLPXHOCTTa HAa TNOMNOXKATA, T. €. CKOpocTTa V ce ompedens ¥ OT ChCTOSHWETO Ha
HOBBPXHOCTTA. PasnuvHuTe Kpucranorpadcki HampasieHuss B cuiumuus (Si) uMar pasiduna
eHeprust AE;nopagu amopdHocTTa Ha MaTepuana, T. €. CKOPOCTTa Ha €lBaHe IE 3aBUCH H OT
KpucTanorpagckata OPHUEHTALMs HA MOMIOKKATA, a CBIIO Taka W OT Temmeparypata T°. Upes
noa0op Ha elBauiMs PasTBOpP, HErOBaTa KOHUEHTPaLHs, TEMIEpaTypa H NMPONbIDKHTENHOCT Ha
eL[BAHETO MOJKE MHOTO TOYHO Ja ce perymipa febelnHaTa Ha oTcTpaHaBanus croii. Kato ocHosHU
CENEKTUBHH €LBalll pa3TBOPH 3a Si-MOANOKKYM Ce H3MON3BAT BOJHM PasTBOPU Ha ocHoBM (KOH,
NaOH).CerexTuBHOTO €uBaHe Cce M3M0/3Ba OCHOBHO 3a JokanHata oOpaboTka Ha
TMOJIYTIPOBOHHKOBH TOMIOKKH. B Tabnuuma 1. ca rokasaHd (H3MKO-ENEKTPOMEXaHHYHHUTE
CBOMCTBA Ha pa3MYHY MATEPUAIIH U OCHOBHO 33 CUIMLUI B MEKPO- H HAHOTEXHHKATA.

3. IlapameTpu Ha e(HO- H MHOTOCIORHM CHAHIAEBH MATPHAIHN

H3yuaBaHeTro Ha CBOMCTBaTa Ha MOPECTHSA CHIMLMA M CTPYKTYpHTE Ha HEroea OCHOBA
MOHACTOSAIEM Ce $BSBa BayKHA 3aJaua BBB (PM3MKATA HA HHUCKOPA3MEPHHUTE CHCTEMU U
NPEACTABNSBA 3HAYUTEICH MHTEPEC 3a Pa3paboTYMLUTE HA MOJYNPOBOJHHMKOBH YCTPOHCTBA M
MexaTpoHuKata. OT apropure ce paspaboTBaT METOJM 3a TNOJyYaBaHE HA HAHOpPa3MEPHM
CHIHLMEBH  XETEPOCTPYKTYPH C  HM3MOJ3BAaHETO Ha TEXHONOTHA 33  EJIEKTPOXMMHYHO,
€JISKTPOEpPO3UiiHO  (hopMHUpaHe HA CWIMLIMEA, XUMHYHO, €IEKTPOXMMHYHO, a TaKa Chllo
Pa3paGoOTEHOTO OT PYCKHTE KONEerH N0 MpPOeKTa eKCTPAKLUMOHHO-TIMPONIHTHYEH METOd 34
bopMHUpaHeTo Ha MPOBOAAINM, AWENEKTPHYHN THHKH CJOSBE W HAHOYACTHUM B CTIPYKTypa OT
nopect cusiumid. Ch3JaBaHETO U H3CNEABAHETO HA MOJYHNPOBOJHUKOBH HAHO-XETEPOCTPYKTYPH ILC
TMO3BONH JIa CE PEAH3UPAT HOBH (M3MYHM MPHUHLMOH, CBHP3aHH ¢ KBAHTOBO-PasMEPHA €QeKTH U
MoaudUKaLKs Ha 30HHATA CTPYKTYpa Ha MOJYNPOBOJHUKOBY MaTepuany. M3mnonssane-1o UMEHHO
Ha eKCTPaKLMOHHO-THPONUTHYHNS METOA 1€ OCHIYPH BB3MOXKHOCTTA 34 YIpaBleHHE Ha
MoposnoruunuTte, kKpuctanorpadckute U GU3ULMHN CBONHCTBA Ha aHcaMOBI OT HAHOOOEKTH.

3a nocTuraHe Ha ykasaHara ilesl ce peiaBar cleHUTeE 3afadn:
1. TexHonorus Ha nonyyaBaHe
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VepBbpileHCTBaHe HA TEXHONOFMATAa 32 TONyYaBaHe Ha aMOP(HHMA cUIHUMH U
HAHOKOMIIO3WUTH Ha HETOBa OCHOBA € €IHO OT HANPABJICHWATA BBB (DH3HKO-XMMUATA HA TBBPROTO
TS10. B OCHOBata Ha pellleHHEeTo Ha Tas3H 3a7aua ce nocraps 06paboTKaTa IO HAKOJKO TEXHOJOTHA
ypes:

. TlonyyaBane Ha amMOpdHU CHIMLMEBM MATPULM [0  ERAEKTPOXHMHYECKH H

€JIeKTPOEPO3MOHHH METOAM;
. Brenpssave B aMopdHaTa CHIMUMEBa CTPYKTYpa Ha NPOCTM M CIOXHH BENIECTBA, B
YAaCTHOCT METalM, MPOBOASINY U TIONYHPOBOAHHKOBHM OKHCH MO €IeKTPOXMMMYHH,
XUMHYHU M METOJIU ¥pe3 pa3TBapsHe;

. Tlosny4aBane Ha eNEKTPONPOBOIAUIH, HOTOAKTUBHH U CETHETOENEKTPUUIECKH CIIOEBE TI0
FOBBPXHOCTTA Ha aMOpdheH CHITHUNH W CHITHLMEBH HAHOKOMITO3UTH C €JIEKTPOXHUMHUYHH
U PasTBOPUMH METOIM.

2. Enextpodusnyecku u3caeaBatus

B Ta3zu yacT OCHOBHOTO BHMMaHHe lie OBbJE HACOYEHO KbM H3YYaBAHETO W CPABHUTE/HUA
aHaM3 Ha MEXaHM3MHTE Ha elBaHe Ha CHUIMUMHA B pasiM4HM  YCJOBHMSA, M3CICABAHE Ha
CTPYKTYPHUTE 1apamerpy (IOPHCTOCT, FOJIEMHHA HA MaMETPUTE Ha NOPUTE, TAXHATA AbDKKHA H
MOPGOIOTHYHH 0COGEHOCTH, Pa3MEPHOCT Ha PasNpeicieHeTo UM N0 NIOBBPXHOCTTA, PA3KOCT Ha
rpaHMLKTE Ha eLBaHe B XBI00YHHA HA MATpULaTa), GyHaaMeHTATHH XapakTepUCTUKY (IIMpyHa Ha
3a0paHeHara 30Ha, IUTBTHOCT HAa CIOEBETe B CTPYKTYPHTE), CNEKTPUYECKHM CBOHCTBA
(cwnporueieHue, GOTONMPOBOAMMOCT, AHEIESKTPHUECKA MPOHULAEMOCT, KamalUTEeT), XMMHUECKH
CBCTaB, CIIEKTPATHU XapaKTEPUCTUKK BB BUAKMATA 00NaCT.

W3yuaBaHeTO Ha eNEKTPONPOBOAVMHUTE CBOKWCTBA € OPHEHTHPaHO KbM pelllaBaHe Ha
(hyHIAMEHTAHH APOOTEMH, CBLP3aHU C €IEKTPOHHATZ CTPYKTYpPa Ha MHOFOCIOHHM CHCTEMH H
B3AVMOBPB3KHTE ¢ EISKTPHYECKH W CTPYKTYPHH cBoiicTBa. UscnensaneTo Ha HHTepdeiica KakTo B
JIBYCIIONHH, T2Ka ¥ MHOTOCJIOMHHU CTPYKTYpU (CHCTeMU) ILE Ob/Ie OTACNEHO ABbDKMMOTO BHUMAHHUE,
HanpuMep TpH M3YBaHe Ha eNeKTpoonTHuHuTe cBojictBa. Ille ce M3cnempar WM eHepruiHUTE
JMarpaMu Ha CTPYKTYPUTE. §

3.TIpnioKHM U METOAMYHH acleKTH

WmMaiiky mpeBuj, 4e KpaiiHaTa el Ha U3CIICABAHETO CE ABABA CB3JaBaHETO HA NOJNyHeHUTE
HaHOKOMIIO3UTHH CHJIMLIMEBH CTPYKTYpH 3a (oTonpeobpasyBaTe/lHi yCTPOUCTBA, MUKPOTOMTNHHH
€IIEMEHTH W CYHepPKOH/ICH3aTOPH MPe/CTaBIIABa HHTEPEC ThPCEHETO HA HOBH €EKTH B JaJEHUTE
ycrpoiicta. Ilpeanonara ce Ch3JaBaHETO Ha MAKETH HA YCTPOHCTBaTa M M3CNIECABAHE Ha TAXHATA
paborocnocobHocT. B MeToAMUYEH TUIaH e ce YChBBPLICHCTBA €KCTIEPUMEHTANIHATA METO/IMKA 38
H3CNeJBaHe Ha CACKTPOMPOBOAMMOCTTA, AHEICKTPUUYECKUTE XapaKTEPHCTHKH, HEPaspylMMUTE
METOAM 32 KOHTPOJ Ha CTPYKTYPHHTE XapaKTEPUCTWKH Ha IOPECTHTE Marpulu M Taxsoro 3D-
MOJenMpaHe.

TlonyueHuTte CTPYKTYpH Lie BONPEHECaT 3a NOA0KUTENeH eeKT B CIBHYEBATA U BOJOPOAHA
eHepreTuka. YCHIBaHeTo Ha (OTOaKTHBHOCTTA Ha GoTonpeobpasyBaTendTe ce CBbP3Ba ¢ NOKPUTHE
Ha NOBBPXHOCTTA HA TIOPUTE B HAHOPA3MEPHATA CHMLMEBA MATPHUL@ ¢ THHKH CJIOEBE TUTAHOB
neyokuc TiO,. Veemwuenwero Ha KIIJI Ha cibHYEBHTE KIETKH € BBIMOXKHO 32 CMETKa
H3MON3BAHETO HA MNPOTHBOOTPA3sBAIlMCIOSBE HaHOeNMa3. MOHONMTHATA KOHCTPYKUHMS Ha
ENeKTPOAHHA ONOK Ha BB3AYIIHO-BOZOPOAHMS MuxpoTonsiuHeH enemeHT (MTE) BbB BHI Ha
TPUCIONHA HAHOKOMIIO3UTHA CTPYKTYpa, 3aeMalia 1ianara AebenyHa Ha CHIHUMEeBaTa IIacTHHA, e
no3Bonu nopumaBavero Ha KIIJ[ My, MexaHW4Hara SIKOCT ¥ IIE ONPOCTH TEXHONOrWsATa 3a
usrotesare Ha MTE. C BhBEKJAHETO HA CErHETOSNEKTPHK B HaHOMOPHCTATa CHILMEBA MAaTpHLE
(opMUpaHEeTO HA NONyYCHaTa CIPYKTYpa upe3 eXeKTPOIH Ce JOCTHUra ChLIECTBEHO yBEIUYeHHe Ha
KanalHTera Ha CTPYKTYpaTa ¢ pasiiMpeHHe Ha TeMmeparypHata obnacT Ha ChIUECTBYBaHE Ha
CerHeTOeNeKTpyHeckaTa dasa.
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KPHCTaIIHI/ITC TeJIa ce xapax‘repmnpaT ¢ TOYHO onpeneneﬂa HEpP[OLll/I'-{HOCT OTJAJICYCH
NOPAABK Ha TIOAPEXKIAHE HA rpajMBHUTE yacTHiw. TOBa OIpe/ens # MMKpOCKomH4HaTa uM gopma.
Wpeanuuar Kpuctai mnpeacTasnssa Oe3kpaliHO [OBTapgllla C¢. B MPOCTPAHCTBOTO €AHAKBA
cTpyKkTypHa KieTka. Tasu KneTka ce HapHua efieMeHTapHa KpHcraiHa pemetka. B waii-npoctute
kpuctamy oT Cu, Ag, Au eneMeHTapHuTe KPUCTAIHH PEIETKH ChIbPXKAT N0 eauH artoM. B Haji-
CJIOHUTE HEOPraHWYHH BellecTBa (Haif-4ecTo MHTEpMeTalHHChEAuHeHus) Opost Ha aToMuTe B
elHa KpUCTATTHA pemieTka Moxe Aa Obje HaxonkocTothuy. 3a NaCd, enemenrapHara pemierTka
ceabpka 1192 aroma. Jlockopo ce cMATamie, Y€ KPUCTanHata CTPyKTypa € 3aib/DKHTeNHa 32
MeTanuTe. TUMHYHO CBOMCTBO 33 KPUCTATHUTE BEIIECTBA € TAXHATAAHH3 0 TpPpoNHOCT. Ha
dur.1 “a” cxeMaTHUHO € [I0Ka3aHa KpUCTallHa CTPYKTypa Ha Si.

YPa HA CHJTHIIHEL:
“g™ — KPUCTAITHO CHCTOAHNE, ¥6” — amopdiHO CheTOsHMe

AmopdHuTe METaNM W MaTepuall NPUTEKaBaT MHOIO BHCOKA TBBPAOCT H MOYTH HICaIHA
KOPO30YCTOHUHMBOCT. AMOpdHHUTE [ONYNPOBOIHMLM CE OKa3BaT MPEKpPacHH MaTephaii 3a
CHBPEMEHHUTE MUKPOECIEKTPOHHU eneMeHTH. [loBeyeTo aMopdHu CTpYKTypH ce Ch3aaBar

. UBKYCTBEHO.

CBpBXpEIETKUTE €A M3LUANO M3KYCTBEHO Chb3JajeHH CTIPYKTypH. HesaBucuMo de ca
Apeanoxenn ome npes 1962 r. or pyckus gusuk axaza. JI. B. Kenaum, nonmygaBaHeto UM CTaHa
BB3MOXKHO TOCTeIHUTE [Be AeceTreThs.CBPLXPEeTKITE ¢a HOB BHJI MATCPHAIIH, IONYHEHH YPE3
MHOTOKDATHO pefyBaHe Ha THHKM CHOGBE OT DAasivYHM XWMHUHH Cchemuaenus.Ha  dur.
2.cXeMaTH4HO € OKa3aHa CTPYKTYpa Ha CBPBXpeIleTKa.
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@ur. 2.CxeMa Ha Bb3MOXKHA CTPYKTYPa HA CBPBXPElIETKA, ChCTaBeHA
OT XBA BHIA rPATHBHM YACTHIM (d - KOHCTAHTA HA KPHCTAIHATA PelleTka,
D - KOHETaHTa HA CBPLXPEHICTKATA)
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Ta3u pmombiHMTENHA (M3KYCTBEHa) IPOCTPAaHCTBEHA MEPHOAMYHOCT BOAM 1O DPajMKalHH
NpPOMEHM KAKTO B ENEKTPHYECKHTE, TaKa W B TOILIMHHUTE M MEXaHWYHHTE CBOWCTBA Ha
ce3ganenute nokputua. Kato ce sapupa ¢ feGeniHaTa Ha CloeBeTe OT CBPBXPENIETKATA, TEXHUST
Opoii M M3MON3BAaHWUTE MAaTepHaT, MOXE LEJEHACOUEHO Ja Ce M3MEHAT CBONCTBAaTA Ha
NOTyYaBaHMTE MATEPHAIH.

Pa3paboTBaHeTo Ha MaTepuanu Ha 0a3aTa Ha CBPBXPEIIETKH MOXE [a Ce pasrjiexia Kato
HOBO HalpaBleHME B MATEPUANO3HAHMETO - KPUCTANTHO MHKEHEPCTBO. To BOAM O HamupaHe Ha
HOBY (JM3MYHM CBOWCTBA M JO Pa3KPHBAHE HA IIMPOKM BB3MOXKHOCTH 33 NPUIIOKEHHE.

4. MzBoan
. H3sicHenn ca MeToauTe 3a MoTydaBase Ha aMopdeH CHITHIKMH 32 HAHOKOMIIO3UTH
. [Ipeacraeenu ca ChBpEMEHHHUTE TEHACHLUM 33 pasriexkiaHe Ha aMOpdHHTe MaTEPHAIN

4pe3 KPUCTaTHATA CTPYKTYpa Ha BELIECTBOTO.
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Abstract: In this paper we study the structural, morphological and electrophysical properties
of single and multilayer silicon matrices as well as nanocomposite structures formed on their basis.
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