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AHAJII3 POBOYHUX ITIOTOKIB
B JIABOPATOPIi CUHTE3Y OKCUJHUX HAHOMATEPIAJIIB

I'op6anb A.C., acnipanTt, lloJi0710 C.A., K.T.H., I0HEHT
JoHenbkuii HAIOHATLHUI TEXHIYHUH YHIBEpPCUTET

Ineomoris Smart Lab 3aiimae mpoBigHE MicClle y Cy4acHOMY HAyKOBOMY
ciniBroBapuctsi [1], sk 1 IoT y »xwuTTi cyudacHoro cycminberBa [2]. Iloerannuii
pO3BUTOK KOHIeNIii Smart Lab moBuHEH OpieHTYyBaTUCS HA OCOOJIMBOCTI HAYKOBOI
TSTTFHOCTI TIEBHMX Jiabopatopiil. B cydacHOMy Martepiano3HaBCTBI JOCTIIKCHHS Y
chepl OKCUHUX HaHOMATEepialdiB MOTPeOYIOTh MIBUAKOTO BIATYKY Ha WOTO MOTPEOH.
[le Beme M0 HEOOXIMHOCTI MIBUIKOTO BapilOBaHHS PEXHUMIB CHHTE3Y, XIMIYHHMX Ta
(da3oBUX CKJIAJIB MarepiaiiB, 110 CHUHTE3YIOThCSA, Ta BHUCYBAa€ CYBOpPl BHUMOTH J10
MIBUAKOCTI TUIaHYBaHHA Ta KOHTPOJIO JabopaTopHoro exkcrnepumeHty. Jlis
[IJIECTIPSIMOBAHOI OMTHMI3allli BJIACTUBOCTEH HaHOMAaTepiadiB, iX CHHTE3 MOBUHEH
CIUPATHUCS HA 3HAHHS MI0JI0 B3a€EMO3B’ 3Ky MK XapaKTEPUCTHKAMU CTPYKTYPH Ta
c[)yHKuiOHaanHMH BJIACTUBOCTSIMH MaTepiaiy. Ha puc. 1 HaBeeHO cXxeMy OCHOBHMX
OJIOKIB Ta poanozuny OCHOBHUX p060qnx MOTOKIB B J1a00OpaTopii CUHTE3y OKCHIHUX
HaHOMAaTepiajiB, BU3HAUYCHUX HA OCHOBI aHANi3y poOoTH jJabopaTtopii TaKOTO THITY
Honernpkoro ¢izuko-rexHigynoro inctutyty HAH Ykpainu.

[Tpu 1mbOMy HEOOXITHO 3a3HAYWTH, IO KOMIT FOTepU3allis Takoi jJabopatopii
MOBMHHA MepedayaT MOBHMII CYNPOBLJ yCi MpolecaMn — HEOOXiHI PO3paxyHKH,
pobory i3 HAKOMHUYYBaTbHOIO 0a3010 JaHUX, Bi3yali3allilo, 3aco0W aHam3y,
KepYBaHHs 1 KOHTPONIb XiMIYHOTO HpOIECY, 30KpeMa iX aBTOMATH3allisl, OCHAIICHHS
JaTHHKAMH Ta CEHCOpPaMH I XapaKTepusallil MaTepialiB, Ta TAKOXK i UL CTBOPCHHS
IIIBUIKOTO 3BOPOTHOTO 3B’S3KY MiXK ITUMH TIPOIECAMHU.

3riIHO HaBeJCHUX JaHUX, TOJOBHI poOOYl MOTOKU B JTaOOpaTOPIi CKIATAIOTHCS
3 IUIaHYBaHHS EKCIEPUMEHTY, MpOBeAeHHS (a00 BIAMpAIOBaHHSA IapaMETpPIB)
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XIMIYHOTO CHHTE3y, Ta TIOCJIiIOBHA xapaKTepnsaun OTPUMAHOTO MaTepiany 3a
CTPYKTYPHHMH  XapaKTePUCTHUKAMHA 1  JOCHIJDKEHHS  iX (1)YHKIJ;10HaJII>HI/IX
BJIACTUBOCTEN. Po3moain pobouux MOTOKIB B jJabopaTopii MICTUTH SK BHYTPILIHIN
3aMKHYTHM KOHTYp MIXK OCHOBHMUMH OJIOKaMH, TaK 1 BKIJIIOYAa€ TOTOKH, IO
CIpSIMOBaHI Ha 3B'SI30K 31 30BHIMIHIMA JabopatopisiMu, 6a3amMu TaHUX Ta BIIKPUTUM
HAayKOBHM IIPOCTOPOM (J1aH1 KOH(EPEHIIii, CTAaTTI Ta 1HIIE).

AHauti3 BI1acHHUX 3HaHb, { Anai3
CTarTi, KOH(pepeHIIii 30BHIIIHIX 3HAHb

3aka3 MeBHOTO MaTepiary 4 _ . . P Biiok pociipKkeH s
»| Biok 30epiranus Tta anHaizy T —

— JTaHUX J1abopaTopii i i
i BIIACTUBOCTEH
\ 30BHIIITHIX JaHUX

L
bnox manyBanus W ( brok xapakrepuzanii

CKCIIEPUMEHTY CHHTE3yEMOTO MaTCpiaJIy

CHHTE3y Marepiairy I ‘ =

E— »

[TocTayanus
‘ Mmarepiaiy y iHIi jgadoparopii
»

biok mportiecy xiMigHOTO J»

Puc.1. - Cxema po3noaity 0CHOBHUX P0o0O4YHX MOTOKIB B JIa00OpaTopii CHHTE3Y
oxkcuIHUX HaHoMaTepiagiB JJoHDTI

[lenTpasibHuM  OnokoM  JabopaTopii HaHOMaTepiamiB € OJIOK Tmporecy
XIMIYHOrO cHUHTe3y Marepiamy. Lleil Onok micTuTh ABI miacucremu: 1) amapartHa
miJicucTeMa. 2) mporpaMHa miJicucTemMa.

AmapaTHa YaCTHHA OXOIUTIOE CKIAHY aBTOMATHYHY CHCTEMY IOB’SI3aHHX MiXk
co0010 peaKToplB MIPHUKIB, HAaCOCIB, cmeprBanLHOFO oOJaJiHaHHS, TIeYeH, p13H1/1x
JATYHKIB, IO KOHTPOJIIOKOTh pi3Hi ctanii cuaTe3y( maTunku pH, piBH, KOHueHTpauu
TOWO). B HasBHIi 1abopaTopii HE BeCh MPOLEC € aBTOMATHYHHM 1 Il IIiJCHCTEMA
MICTUTh OKpEMI YaCTHHH, IO 3aIyCKAlOThCAd OKPEMHUMH MpPOTpaMaMu 3 MPOrpaMHOI
i JICUCTEMHU:

1) XiMiYHUI CUHTE3 METOJIOM OCAKCHHS;

2) npyra yacThHa — (QuIbTpalls ocagy Ta TPETS YacTHHA 1€ TepMiuHa 00poOKa

ocanuy.

Ko’kHa yacThHa MICTUTH CBOIO aBTOMATUKY Ta THI JATYUKIB, YEpe3 Kl BOHA
CIIBBITHOCUTBHCS 3 MPOTPAMHOIO IMIJICHCTEMOI0, KOTpa Ha OCHOBI iX JaHUX BijJae
CUTHAJIH, 1110 KEPYIOTh MPOIleCOM ab0 CUTHAJI3YIOTh ONepaTopy Ipo mpodiemu abo
3aBepIIEHHS MEBHOTO Mpollecy. BXimHUMU MaHUMU JUIsi IPOTPaMHOI Ta amapaTHOI
YACTHHHM 1IHOTO OJIOKY € BUXI1JIHI JJaH1 3 OJIOKY TUTAaHYBaHHS €KCIIEPUMEHTY.

Jlexommo3uilis OJIOKY TUIaHYBaHHSI EKCHEPUMEHTY IIOKa3zye, IO BIH TEX
CKJIAJa€Tbcs 3 JBOX YAaCTHH. BXIIHUMH JaHUMU [ OJOKY TIJIaHyBaHHS
EKCIIEPUMEHTY € BHYTPILIHI 0a3u TaHUX HAYKOBOI Jabopatopii abo 30BHILIHIN 3aKas3.
brox mnnaHyBaHHS BH3HAYa€ Marepiai, pEXUMU CHUHTE3y Ta MOCIHIIOBHICTh
NOAQIBIINX I 3 NPOJYKTOM CHHTE3y Ta JIaHHI SIK1 MOTIM OyJyTh 3aHeceHl y 0azy
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JaHux Jiabopatopli. BuximHumu naHuMu OJOKY TUJIaHYBAaHHS € BXIAHI JaHi JIst
amapaTHOi 4YacTWUHMW (JMaTYMKH, aBTOMAaTWKA CHUHTETHYHOTO OOJIaTHAHHS) Ta
IPOrpPAMHOI MIJCUCTEMHU OJIOKY XIMIYHOTO CHUHTE3y — aHaI3 JIAaHUX JaTYUKIB Ta
KEepyo4l CHUTHAJIM I TPUIIMHEHHS ICHYIOYOro abo 3amycKy HACTYIHOTO eTaly
CHUHTE3Y.

[Ticns cuHTE3y MPOAYKT MePeXOuTh 110 OokiB  xapaktepusauii Ta
JTOCITITKEHHS q)yHKuloHam,HI/Ix BiactuBoctei. Lli Onokum € OKPEMHUMHU 1 B HHUX
BXOJUTh JOCTiAHUIIbKE oOJamHaHHS Jaboparopii abo 30BHINIHIX yCTaHOB. Y
OUIBIIOCTI 00JMIaTHAHHS I[LOTO OJIOKY € aBTOMAaTU30BaHUM, TOMY TOJIOBHHUM B IIbOMY
OJIOIIl € CTBOpEHHs €IMHOI 0a3u AaHuX, OpMyBaHHS MOTOKIB AaHUX 3 OaraThbox
MPUIJIAJIB, YIPABIIHHA iMH [IPU BHECEHH1 JAHUX Y €JUHY 0a3y JaHUX.

Takum ynHOM, y poOOTI MpoaHaai3oBaHa CTPYKTypa, BU3HAYEHO PoOOUYl OJIOKH
Ta PO3MOJIT pobouyMx TMOTOKIB B Jsaboparopii HanomarepiamiB Jou®TI HAH
Vkpainu. [loganbma poboTta Oyae cnpsMoBaHa Ha OUIBLI JIETaNbHY JIEKOMIIO3UIIIIO
yCiX BU3HAYCHUX OJIOKIB.
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