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KopbIThIHABI

Makamnazia MapiipyTH3aTopJ/iap apackiHaFbl akayFa Te3imai batimaHbicTap/ bl OaKbuIay YIIIiH
Zabbix >xyiieciHe Heri3zie/irTeH MOHUTODHUHI o/iCcTeMeci 93ipsieHim, TaXipubesik Typze icke
achIpblIZbl. ¥ ChIHBLIFAH TICI JICTYPJIi, OKIlIay MeTpUKasaapra CyleHeTiH MOHUTOPHUHT 3/liCTepiHeH
epekiieneHesi. On Tpaduk, uHTepdelic KaTenepi >KoHe ecenTey >KYKTeMeci cCekiiZi e3apa
GalinaHbICTEI TIapaMeTp/ep/i KelleHJi TypJe Tanjay apKbUIbl jKeJlifieri OKuranapbl TepeHipek
WHTepIpeTalysiiayFa MyMKiHziK Oepesi. Toxxipube HaTVOKeepi MHTerpaLUsiiaHFaH TPUTTEPJIep MeH
@3apa Taye//ii MeTpyKasaap Heri3iHze »KeliliK UHLUAEHTTep/i 9/ 9pi yaKThLIbl TipKeyre, KaafaH
iCKe KOCBITy/Iap/{bIH a/lJibIH a/lyFa >koHe JUarHOCTUKA CeHiMi/IITiH apTThIpyFa O0/1aThIHBIH KOPCETTi.
HambopaTap MeH yakbITTHIK 1LIKasIaiap Heri3iHeri Bu3yanu3aius xeJti KyhiH xe/en 6aranayra >Koi
allblll, UHXKeHepIliK-TeXHUKa/bIK KbI3MeTKepJIep/iH opeKeT eTy TUIM/I/IITH apTThIpajbl.

KopblTa Kene, YCbIHBUIFAH 9fjiCTeMe Te/leKOMMYHUKALUSUIBIK,  WMH(PaKYpPbUIBIMHBIH,
TYPAKTBUIBIFBIH apTTHIPyFa ’KoHe JepeKTep JKOFalTy/bl a3aiTyra OarbITTajFaH WHTE/UIEeKTYaslzbl
MOHMUTOPUHT T1aTdhopMasaphbl YIiliH Heri3 6osia anazibl. Bosariakra 6ys1 Tacini Kypemipek ek
TOTOJIOTHSI/IApFa MaciuTabTayFa, aBTOMAaTTaHABLIPBIIFAH 9pPEKeT eTy JKyiesepiMeH TOJIBIKTBIPYFa
)KoHe MHLMJeHTTepAi Oackapy ruiatdopmanapbiMeH HWHTerpalusiiayra Oomafpl. Byn skenmimik
VH(PaKypPBUILIMHBIH arlaTka Te3iM/iiK AeHreiiH ojaH api keTepe/.

KonpanbuiraH apeduerrep Tizimi
1. Anppea [Hanne Bakke Zabbix. [Tpaktrueckoe pykoBocTBO, 2017.
2. Peixian C., Shenghua B., Hongliang Z., Baoyu T. Research on Cluster Monitoring and Prediction
Platform based on Zabbix Technology //IOP Conference Series: Earth and Environmental Science,
2020. - T. 512. - C. 012155.
3. E. Katonova, J. Dzubak, P. Fecilak Automated Monitoring of Network Infrastructures Based on the
Zabbix Solution //Conference: 2023 21st International Conference on Emerging eLearning
Technologies and Applications (ICETA), October 2023.
4. Jani B., Jain K., Vishwakarma N. Network Monitoring Tools and Technologies //International
Journal of Creative Research Thoughts, 2018. — T. 6. — Ne 2.
5. Horozov, A., & Bowers, D. Comparative analysis of open-source network monitoring tools
//Journal of Computer Networks, 2019.
6. Bepewjaruna E.A., Pysanuenko A.K. AHamu3 CyLeCTBYIOLIUX CPE/CTB IO PeLUeHUI0 3aJayu
MOHUTODPHHIA CeTeBOM MH(PPACTPYKTYpbl npenpusTyst //VIHxeHepHbI BecTHUK [JoHa, 2023. — Nel.
7. https://www.zabbix.com/manuals (gaTa obpamjerus: 20.03.2025)
8. https://integrus.ru/otkazoustojchivost/nastrojka-zabbix.html (#aTa obpatenus: 20.03.2025)
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Oxkcug meau (CuO) - 9T0 MOTyPOBOJHUKOBBIM OKCH/I, KOTOPBIN MCII0/Ib3YeTCs B KaTasu3e,
CEHCOpHKe, OMNTO3/eKTPOHUKE W CHUCTeMax XpaHeHHsl SHeprud Osarofapsi CBOMM YHHKA/IbHBIM
3/1eKTPUYECKMM, MarHUTHbIM U ONTHYeCKUM cBoiicTtBaM [1-7]. Ha nanoypoBHe CuO mnposiBiser
0CcOOEeHHO WHTepecHble CBOMCTBA, BK/IIOYAs ITUPOKWM [Wara30H 30HHOW LIUPWHBI U BBICOKYHO
XUMHYECKY0 aKTUBHOCTh [2]. B rocnieiHee BpeMms fi/1s1 cuHTe3a HaHOCTPYKTYp CuO c yrpaBsieMoit
MopdoJ/Iorrell UCTOMb3YOTCS pa3IMuHble MeTo/bI [8-15].

B panHOM paboTe paccmaTpuBaeTcsi OAMH W3 Haubosee 3((EKTUBHBIX U LIMPOKO
MIPUMeHsIEMBIX MeTo/la CHHTe3a HaHOKpHUCTa/ioB CuO - 1m1abyioHHBINA CHHTE3, OCHOBAHHBIA Ha
3/1eKTPOXMMHUYECKOM OCKJEHUU. JTOT METO[, OT/IMYAeTCs] HU3KOW CTOMMOCTBIO, SKOJOTMUeCcKOr
0e30MacHOCTBI0 U pacCMaTPUBAETCS KakK IMePCHeKTHBHAs TEXHOJIOTHS /IS MaCCOBOTO TIOMyUeHHUs
(hyHKL[MOHA/IbHBIX HAHOCTPYKTYD.

B pmanHO# paboTe mpuBeseH OAWH W3 HanbOosiee paCIPOCTPAHEHHBIX MeTOJ0B CHHTE3a
HAaHOKPUCTa/UIoB — cuHTe3 Temruiedita. Ctpykrypa SiO,/Si  Oblia mosiyueHa TepMUYeCKUM
OKHC/IeHHeM KpeMHHEeBOW TO/JI0KKA BO BJIaKHOM KHUC/IOPOAHOM aTtMmocdepe TpU TeMmIiiepaType
900°C. O6pa3ipl SiO»/Si 6bU MpeBapUTENBHO 00/yueHbl KCEeHOBBLIMU MOHAMH C 3Hepruei 200
M5B Ha yckoputesnie [I11 — 60 (Acrana, Kasaxcran) 0 diroeHca voHa 10° cM™. DiekTpo ocaxieHue
MPOBOAU/IOCH MOTEHLMOCTaTUUeckoM pexxume mipy 1.75 B, 2 B, 2.5 B npu pH = 10. CocraB
snekTposmta 611 cregyrommM: CuSO4-5H,0 - 5 r/n; KNaCsH4O6'4H,0 - 18 r/n, NaOH - 7 r/m;
¢dhopmanbaerus — 0.4 M. Bpems ocaxkzieHrsi Ipy KOMHaTHOW Temneparype JTo 3aHsio 10-30 MUHYT
(18°C).

[Tocne cyHTe3a MOBEPXHOCTh M3yyasach M0/, CKaHUPYIOIIUM 3/IEKTPOHHBIM MUKPOCKOIIOM
QUANTA 3D 200i(COM). Anann3 nu300pakeHH# TOKa3a, YTo MOJyYeHHBIX HAaHOTIOPBI COCTABUI
muametp ot 383 o 400 M (puc. 1), a pasmepsl kpucTtawioB rpu U = 2.5 B u3MeHsieTcs B jyanasoHe
~1.3 MKM.

@a30BbI COCTaB U TMapaMeTpbl KPUCTA/I/TMUeCKOW pelleTKH CUHTe3MPOBaHHbLIX 00pasljoB
WCC/Ie[loBad  METOJOM — DEHTTeHOBCKOM  AW(pakTOMeTpUM C TOMOLIbH)  PeHTTeHOBCKOrO
mudpakromerpa Rigaku miniflex 600. Pentrenodasossiii aHanu3 (Rigaku miniflex 600) mokasar,
YTO TIO/yyeHHbIe 00pasijbl KPUCTA/UTM30BaHbI B MOHOKIMHHOW (haze CuO (mpocTpaHCTBEHHas
rpyrnna (C2/c¢(15)) 4yTo mNoOATBepK/aeT BBICOKYIO UHCTOTY U CTPYKTYPHYIO YIOPSZIOU€HHOCTb
obpasioB. Ha pucyHke 2 mokasaH Au¢paKL[MOHHbIM aHa/lW3 PEHTTeHOBCKUX JIyyel H3yueHHBIX
00pa3rios.

mag C vV |————————— 4 um
1m

Pucynok 1 COM H306p€HI/Ie noBepxHocTy obpastia CuO / SiO, / Si mocsie 371eKTPOXUMHUECKOTO
OCaK/ieHHsl NP HarpsukeHuu 2.5 B

B  oOpa3max, pacCuMTaHHbIX [0  JaHHBIM  PEHTTeHOCTPYKTYPHOTO  aHaiu3a
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KpucTasuiorpadryeckrie lapaMmeTpbl HAHOCTPYKTYP TIpHBeZieHbI B Tabsurle 1.
Tabsurja 1

Kpucrannorpagryeckre napameTpbl HAHOKPUCTAIOB.

daza ITpocTpaHCcTBeHHas 20 d A hkl Krnetka
rpymma rapaMeTphl
CuO MOoHOK/IMHHAas 32.90 2.720 110 a=4.7162
C2/c(15) 35.70 2.513 002 b= 3.3582
35.79 2.507 111 c=5.1126
1 2.318 200
38.81

PuicyHok 2 PeHTreHoBcKul AudpakiioHHbii aHainu3 CuO, ocaXkAeHHbIN B TeMIuTe a-Si0,/Si-n
100
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2Theta
TIpY HarpspbKeHUH 3eKkTpoga 2.5 B.

TakuMm obpas3om, myTeM cuHTe3a TeMIlleliTa ObLIM MosyueHbl HAHOCTPYKTypel CuO B
MaTpHlie TeMIUIeHTa TpeKa ¥ U3y4eHbl UX CBOWCTBA.
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Frutbivu >ketexitrici — laypeHbekos [1.X.

Kipicne

KostionaTs! >kapThiail OTKI3Trill HaHOMaTepuanZap e3/epiHiH Oiperell ONTHKABIK >kKoHE
3JIeKTPOH/IBIK, KacHheTTepiHe Oali/laHbICTBI YJIKeH KbI3bIFYLIBIIBIK TyAbIpaZbl. OmnapAplH, imiHzae
KBa3u-eki ememzi kagmuii cenenujiineH (CdSe) >kacanraH HaHoriactuHKanap (NPLs) el ken
3epTTe/ireH JK9He aTOM/BIK J9//IKIeH asblHAThIH Ka/lbIHABIFBIMEH >KoHe YiKeH Oyipiik
emeMaepiMeH kesre Tycedi. Byn onapzabl HenAik esiemi KBaHTTHIK HYKTesepzeH >KoHe Oip
eJilIeM/li HaHOe3eKTepZAeH ablpatajbl. KBa3su-eki esemzii KypbUIbIM HaHOIUIACTUHKA/IAP/bIH,
abcopOIMs >k9He JIFOMUHECIIEHIUSI CUTaTTaMaslapbiH >KakcapTazbl. COHBIH, illiHZe eHi eTe KbICKA
tdhoTtomomuHeceHys (PL) criekTp/iepi kaHe y/IKeH OCLMIATOP KYLLi, 0Jlap/bl ONTO3/1eKTPOHUKAaa
nepcrekTUBTI etefi. frHM, (oTomerekTopnap, LED KypbiaFbliap >koHe Ja3epsiepze KeHiHeH
KOJIZIaHbLTYbl MYMKiH. [1]

CdSe xypbUIbIMBIH K60iHece eKi KpucTasiblk Topra 6esneni. Osap rekcaroHanb/bl BIOPLUT
)KoHe KyOThIK LIMHKTHIK caneput. Kasipri yakpirra CdSe HaHOTUIaCTUHKA/IapbIH CUHTE3 TeXHUKAChI
TOMBIKTaW 3epTTe/IN KaHa KoMMal ecy MexaHu3M/Zepi >Koraphel geHreize 3epptenfi. 2008 >KblLibl
anrai pet Dubertret ToObI HaHOTIACTUHKAIAPABI KOJVIOUTHI CUHTE3 apKbLIbl ’Kaca/bl. Opi Kapai
Buhro, Norris, Heyon, Saxs £buiblMy TONTapbl HAaHOIUIACTUHKA/IApblH, CUHTE3IH XKeTingipyre yakeH
y/eciH KOCThl. [2]

JKymbicTeiH, MakKcaThl. CdSe HaHOTUIACTMHKAMAPLIH KOJIOUTHIK, CUHTE3 J/liciMeH apKbL/bl
ecipy >XoHe ONTHKAJbIK KacueTTepiH 3epTTey. Bysn makcaTKa >keTy YILUiH Kefeciled MiHZAeTTep
KOWBL/I/IbIL:

1. 160°C - 210°C TemniepaTypaga CdSe HaHOM/IaCTUHKAIapPbIH CUHTE3/IEY;
2. CuHTe3 HITWXKeCiHJe ajbIHFaH HAHOIUIACTMHKAIApP/bIH, >KYThUTY K9He (OTOTHOMUHECIeH-LIYs
CTIeKTpJIePiH 6Jillley apKbLIbl ONTHKAbIK KACeTTepiH 3epTTey >KoHe MOHOKA0ATThI aHBIKTay;

Marepuanpap >xaHe dfficrep
Xumusinblk peareHTTep. Kagamuii auterarsl aurugpaTtel (Cd(CH3COO)2-2H20), oseuH
KbILKbUIBI (OA, Sigma-Aldrich, 90%, Cent-Jlyuc, AKIL), cenen yHrarbl (Se, Sigma-Aldrich,
99.99%, Tokwuo, XKamnonus), Tpuoktunpochun (TOP, Sigma-Aldrich, 90%, Tokuo, XKanouus), 1-
okTafereH (ODE, Sigma-Aldrich, 90%, [oxa, KaTap), rekcaH, alieToH.
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