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EdekTuBHICTb iHXeHepHMX piweHb Yy npunagobyaysaHHi [TekcT] : matep. Xl mikHap. Hayk.-npakT. KOH.
cTya., acn. Ta monoaux syeHux, M. Knis, 12 kBitHa 2017 poky. — K. : KTl im. Cikopcekoro, 2017.- 36 c.

[Jo wmartepianie Xlll mixxHapogHOi HaykoBO-NPaKTU4YHOI KOoHdepeHUii «EdeKTUBHICTbL iHXeHepHux
piweHb y npunagobyayBaHHi» yBIiAWNKM Te3n ponoBigerM 3a TakKMMM HanpsimaMmyu AoChnigKeHb:
eKOHOMika Ta e(eKTUBHICTb BWKOPUCTAHHA HaBirauiMHMx npunagiB i cucTteM; eKOHOMikKa
BUPOOGHMLITBA i BUKOPUCTAHHSA ONTUYHMUX Ta ONTUKO-eNEKTPOHHUX NpunagiB i cuctem; echeKTUBHICTb
iHpopMaUiMHUX TEXHONOriN NPU NPOEKTYBaHHi CUCTEM BUMIPHOBaHHA MeXaHiYHMX BEeNIMYUH; TEXHIKO-
€KOHOMIiYHi XapaKTepuCTUKU MIKpPO- i HaHOMPUCTPOIB; EKOHOMIYHIi acneKkTu aHaniTM4Horo Ta
eKonoriyHoro npunanobyayBaHHA; eKOHOMIYHA e(PEeKTUBHICTb BUKOPUCTaHHA cucTem GiomeanyHoro
npunagodbynyBaHHA Ta TeXHONOriN; e(PeKTUBHICTL HEPYWUHIBHOro KOHTPOMI, TeXHiYHa Ta MeauyHa
AiarHocTuKa; MiXkHapoaHe HayKOBO-TeXHiYHe CNiBpOGITHULTBO B NpunagaobyayBaHHi.

PekomeHgosaHo go nybnikauii Ha 3acigaHHi OpraHisauinHoro komiTeTy KOHgepeHuii Ta BYeHoi paau b
KII im. Cikopcekoro npotokon Ne 2/17 Big 15.03.2017 p.).

NMPOrPAMHUA KOMITET KOH®EPEHLIII:

Tumuumk Mpuropin CemeHoBUY,
OOKT. TEXH. HayK, npodbecop, AekaH Nbd
FaBpuw Oner AHaToninoBuy,
OOKT. TEXH. HayK, npodecop, aekaH PMM
Kono6popnoe BaneHTuH NeoprinoBuy,
AOKT. TeXH. HaykK, npod., 3aBigyBay kadeapu OOET
bypay Hapis IBaHiBHa,
AOKT. TEXH. HayK, npod., 3aBigyBay kadeapu NCOH
Fepaimuyk Muxanno dem'siHoBuUY,
OOKT. TeXH. Hayk, npod., 3asigysay kadpegpu NTM
MpoTtacos AHaTonin NeoprinoBuy,
OOK. nefjaror. Hayk, gou., 3asigysad kacbegpu NCHK
Mopes Bonogumup AHapinoBuy,
OOKT. TeXH. Hayk, npod., 3asigysay kacdpeapn HAETC
BownTtko Ceprin BacunboBuy,
AOKT. €KOH. HayK, npod., 3asigyBay kadegpw MixkHapogHoi ekoHomikn OMM
CaBueHko Ceprin MukonanoBuu,
KaHA. eKOH. HayK, AoUeHT kadeapu MixHapogHOi ekoHomikn MM

OPrAHI3AUIMHUA KOMITET
ABpenoHok IpuHa IropiBHa
ctypeHTtka rpynu MI-51-2, unen HTCA KTl im |. Cikopcbkoro
BopTHik BiTanin AHaTtoninoBuy
ctyneHt rpynu M0-41, unen HTCA KTl im |. Cikopcbkoro
KoctenbHsik KatepnHa OneriBHa
ctyaeHTka rpynum M0O-41, uneH HTCA KTl im |. Cikopcbkoro
NicHak KapuHa CepriiBHa
ctyaeHTka rpynum M0O-42, uneH HTCA KTl im |. Cikopcbkoro
LWkap6aH OneHa BagumiBHa
ctynenTtka rpynu MO-42, unen HTCA KTl im I. Cikopcbkoro

Marepian nogaeTbcA B aBTOPCLKin pepakuil,
3a BUKOpPUCTaHHA 3ano3vM4eHuX MaTtepianiB BignoBigae aBTop
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LLlaHOBHi y4acHUKMU
XIII HaykoBO-NpaKTU4YHOI KOHd)epeHLUiT
“EPeKTUBHICTb iHXeHepHUX piweHb y npunagobyaysaHHi — 20177

Bxe TpaguuiiHo gpyre gecatuniTTa npunagobyaiBHuin akynbteT i hakynbTeT
MEHEKMEHTY Ta MapKETUHry OpraHi3oBye Ta MNPOBOAWUTL CiflbHY MiXKaKynbTeTCbKY
HayKOBO-MpaKTU4Hy KoHdepeHuito. Llinamu Takoro 3axoay, OKpiM HAyKOBOI CKIadoBol, € 1
NOEAHAHHA TEOPEeTUYHUX | MPAKTUYHUX IHXKEHEePHUX Ta EKOHOMIYHUX 3HaHb CTYOEHTIB,
acnipaHTiB i MOnogux BYeHUX. 3a3HavyeHe MOE€AHAHHSA HaJa€e MOXIUBICTb CbOrOAHILLHIM
MOMOAMM i NepcrnekTMBHMM, a, 3rogoMm, MambyTHIM BUCOKOKBanidikoBaHUM paxiBusiM
npornoHyBaTn ifdei cTapTanis, YCniWHO KoMepuianidyBaTu Ui igel Ha BITYM3HAHOMY Ta
30BHILUHBbOMY PUHKaxX BUCOKOTEXHOMOIMYHOI NPOAYKLIT.

EkoHomivHa nigrotoBka 3gincHioeTbesa Y KIlI 3 1937 poky, BXe mMae cBoi Tpaguuii.
30Kpema, BaXNMBUM € Te, WO Crneundiko BUKNAZ4AHHS EKOHOMIYHMX AucuunniH B
YHiBEpPCUTETI € CNPAMOBAaHICTb Ha NOTPebU came iHXeHepiB, amKe IHXeHepia BBaXXaeTbCs
OHIE 3 OCHOB YCHILLIHOIO PO3BUTKY HOBUX iHAYCTpiaribHUX KpaiH, PO3BUHYTUX KpaiH, Ta 1
HWWX KpaiH Ha cy4acHOMY eTarni €KOHOMIKM 3HaHb i Moxe O6yTu TUM Baxenem, Lo
CNpUATUME PO3BUTKY CoLianbHO-eKOHOMIYHOI cuctemu YkpaiHu. Tak, came npaus
iHKeHepa, OTpMMaHi Mig 4Yac HaB4YaHHS 3HaHHS, BMiHHS, HaBWYKM Ta KOMMETeHLil
CTBOPIOKOTL iHHOBALUIl, SKi NpY X KOMEPUiNHIN peanisauii Ha PUHKY CTBOPHOBATUMYTb HOBI
poboui micug. MNpunagobyayesaHHsA, 9K ogHa 3 nigrany3en mawuHoOyayBaHHS, Bigirpae
BM3HAYHY pOSib Yy PO3BMUTKY HaLiOHanNbHOI €KOHOMIKW, MiABULLIEHHSA 11 PIBHA KOHKYPEHTO-
CMPOMOXHOCTI.

Hekinbka cniB nNpo uen 3axig. 3anodyatkyBana Ul cepilo KoHdepeHuin JleBuubka
TetaHa BonogumupiBHa, cTapwun Buknagad kadeapu MiKHaApOLHOI €KOHOMIKW, sika
3Ha4YHUKM BIOTUMHOK Yacy BUKNagana gucumnnivy « EkoHomika Ta opraHisauis BUpobHULTBa»
Ha npunagobyaiBHOMY (hakyrnbTeTi Ta KOHCyrnbTyBana ctyaeHTiB. 3 2005 poky, BNpoJoBX
BCbOrO 4acy KOH(epeHuis nigTPMMYeETbCA AekaHamu akynbTeTy MeEHEeKMEeHTY Ta
MapKeTUHry Ta npunagobyaiBHoro gakynbTeTy. bepyTb akTUBHY yyYacTb Ta 34INCHIOTb
opraHiszauiviHy poboTy, 3aBigyBadi kaep, Buknagadi Ta ctygeHtTn ob6ox dakynbTeTiB.

Osakyto Bam.

3 nosaroto,
Ceprin Bacunbosuy BonTtko,
AOKTOP €KOHOMIYHUX HaYK,
npodecop, 3aBigyBay kadeapu mixkHapoaHoi ekoHomiku Kl im. |. Cikopcbkoro
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YOK 67.017
Ab6yrpe Camioensb, ctyaeHT (Pecnybnika MaHa), BanaxoHoBa H. O., K.¢p.-M.H., cTapwunii Buknagay
HauioHanbHUM TEXHIYHWUIA yHIBEpCUTET YKpaiHu
«KWiBCbKMIM NONITEXHIYHUIA IHCTUTYT iMeHi Iropst Cikopcbkoro»

Development database
for the laser processing and electro-spark alloying

In terms of manufacturing technology, exist the question the feasibility of using of a
high-energy treatment [1]. It are advisable to choose reasonable parameters and based
not only on the ability of the equipment, but also other characteristics- such as quality
surface finish, processing time, the ability to use in tight spaces and other. For it need to
know the parameters of processes, equipment parameters, parameters of the samples
and processing modes. In some cases, appropriate use of high-energy combined methods
of surface treatment of parts, so the combination in the single database of information on
electro-spark alloying and laser processing will facilitate the selection of optimal treatment
plan and provide comprehensive information for mathematical modeling of these
processes. Databases can contain thousands of records that store a set of interrelated
information.

The transition to automated database maintenance ensures a quick search of
necessary information and presenting it in the right form. The creation of a database is
quite relevant and contributes to a more efficient selection of parameters of the laser
processing and parameters of the electro-spark alloying.

The database made in Access 2013. Information took from four articles, one of
which [2]. To create the tables in Access we used designer table. In database are the
following dates:

. The bibliography of the articles.

. The composition of the material surface before is processing.

. The size of the cylindrical or prismatic samples and their weight before is processing.
. Determination of objectives of the investigation.

. The microhardness phases to the surface treatment, the surface composition;

. The type of atmosphere (air, propane, butane, nitrogen, argon, etc.).

. The name of the equipment used for processing, its technical parameters and modes
used.

8. The result of the strengthening of the surface.

9. X-ray diffraction data.

10. The micrograph of the machined surface.

11 The order of priority of the types high-energy processing.

NOoO O, WN -
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ABpenoHok . |., cTyaeHTka, kaHA. TexH. Hayk, aoueHT TpackoBcbkum B. B.
HauioHanbHW TEXHIYHMI YHIBEPCUTET YKpaiHm
«KniBCbKMI NOMITEXHIYHWUI IHCTUTYT iMeHi Irops Cikopcbkoro»

BUMIPIOBAJIbHA CUCTEMA AnA AOCNIAXEHHA TEXHONOINM4YHUX
®AKTOPIB NMPOLECY ®JIOTALII

EdekTMBHICTE ouMlleHHs BOAM MeToaoM donioTauil 3anexmTb Bid OEKiNbKoX
dakTopiB. Hanbinbw Baxxnuemi gakTop — Le po3mip bynbbawok nosiTps, 3a 4OMNOMOro
SAKUX 30IMCHIOETBCA O4YNCTKA BOAM.

Y uin poboTi npeactaBneHa BUMIpHOBaNbHa CcUCTeEMa, 3a [OOMOMOrOK  SAKOi
AOCNIoKYETCA  BNNMB PO3MipiB (a came: cepefHin papgiyc) G6ynbbawok nosiTps, LWO
YTBOPIOKOTLCA B npoueci noTtauii, Ha BenuuuMHy edekTy posginy emynscii. [Ons
BM3HAYeHHA Karnenb emynbcil Ta poaginy 6ynbbawok nosiTps, Bukopuctanu [13C-
Bigjeocuctemy, i npunagum Ta MeTOAUKKW, OnucaHi B nonepegHin poboti asTopis [1].
KoHCTpyKuis donoTauinHol yctaHoBkM Oyna moaudikoBaHa BUKOPUCTAHHSM 3MIHHOMO
aepartopa, KoakCianbHO pO3MilleHOro B aepoTeHke Tpybku B JiameTpi 4*10™" wm.
KaninsipHumm otBopamu nepdipoBana 4*10, 1*10° | 510 m BignosigHo. [JaHHa 3MiHa
KOHCTpPYKLiS oBymoBuna popMyBaHHA NOTOKY Bynbballok NoBiTps po3MipaMmu BignoBigHO
4*10*...2*10° m, 3*10°...4*103m i 7*10°...1*102 m. BipgnaneHictb aepaTopa Big gHuLa
aepooTeHKa cKkragano 51072 m. MoBiTps B aepaTop nigsogunock nig tuckom 0,5 MMMa.

Mpn  ekcnepumMeHTanbHIM  anpobauil  onMcaHoli  BUMIpIOBANbHOI  CUCTEMMU
BCTaAHOBIIEHA YMCESIbHA 3aNeXHICTb BENUYNHN e(heKTy po3ainy Big cepeaHboro giameTpa
Kanenb emynbCii Npu pisHMX po3mipax Oynbbalwok noBiTps. A came, e(eKTUBHICTb
OYULEHHs BoaW Big rigpodobHux 3abpygHioBadiB (HaTONPOAYKT) Npu  po3mipax
Oynbballok 4*10* ...2*10° m pgewo nigsvwyBanacb Ans Manux po3MipiB 4aCTUHOK
3abpyaHioBaHHs (0o 1*10° M) M gewo 3MeHwunack y BUNaaky 6ynb6allok po3mipom
3*10°...4*10° wm. VY BUNagKy Oynbballok nosiTpss po3mMipom 7107 ...1*102 ™
e(EKTUBHICTb OYULLIEHHSA Ha TOHKIN eMynbripoBaHHIA dasi NpakTUYHO He Bigpi3HAnach Bif,
6a30Boi, Tofdi SK MpWU Po3Mipax YaCTUHOK 3abpyaHIOBaHHS, nepesuLLylounx 2*10° M,
nomiTHo 36inbwysanack (4o 10%).

NitepaTtypa:

1. Tpackoscbkun B. B. Tapa6GopkiH JI. A. OcobeHHOCTM MCnonb3oBaHUA
Koanecuupyowmx ¢unbTpoB B cuctemax dnotauum // Bogoounctka — M: U3g.aom
«lMaHopamax».- 2010 - Ne10 — C.49-52.
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Binoson A. O., ctyaeHT PMM, rp. YC-51, CkopoboraTtoBa H. €., 0oUeHT, KaHAO. TEXH. HayK
HauioHanbHUM TEeXHIYHWUIA yHIBEpCUTET YKpaiHu
«KniBCbKUIM NONITEXHIYHUIA IHCTUTYT iM.. Irops CikopcbKkoro»

HANPAMMW NIABULWEHHSA IHBECTULINHOI NPUBABJIMBOCTI
BITYHASHAHOIO NPUNAOOBYAYBAHHA

MNeBHi ranysi He MarOTb NPSAMOro BMAMBY HA EKOHOMIYHE CTaHOBULLE KpaiHK, ane
npy LbOMY 3HAYHO CrPOLLYIOTh i CNPUSOTbL BUPOBHMLTBY B iHWKX rany3sax. OgHieto 3
OCHOBHMX Takux ranysen € npunagobyayBaHHSA, OCKINIbKM came CyyYacHi BUMIpOBarbHi
npunagu, 3acobw asTomaTU3alii Ta CUCTeMM YMpaBriHHA MPUCKOPIOTL  HAYKOBI
AOCNIMKEHHS, NIABULLYIOTb SIKICTb NPOAYKLIT Y TOYHUX ranys3six, 0COBNMBO Yy aBiauiinHiin
NMPOMMUCNOBOCTI, PaKETHO-KOCMIiYHIN ranysi Ta B TOMHOMY MaluMHOOyayBaHHi. Ane npu
LUbOMY BENWKY 4YacTuUHY Npogykuil ranysi YkpaiHa iMnoptye 3 iHWWMX KpaiH. Tomy
BPaxoBylO4M Mepesary, WO Hagae po3BUHeHe npuragobydyBaHHA ypsn Mae HeraviHe
noyaTm MOANINWIEHHS IHBECTULIMHOIO Krimaty B ranysi gnsi CTBOPEHHS BflaCHUX
NOTY>XHOCTEN Ta MiABULLEHHS] KOHKYPEHTOCNPOMOXHOCTI MiANPUEMCTB i€l chepw.

B pesynbrati gocnimkeHb BUAINEHi Taki npobnemun npunanobynysaHHs:

1) cnag y HauioHanbHiM eKoHOMIL — 06carn BUPOBHMLTBA BINbLIOCTI NPOoAYKLUIT y
npvnagobyayBaHHi Bnanu B 2-5 pas 3a 3 poku;

2) eKOHOMIYHa Ta (biHaHCOBa Kpu3a y BUCOKOTEXHOSOMYHMX ranyssax — vepes
nogii 2013-2014 pp. cyTTeBO MocTpaxkaany BMUCOKOTEexHororivHi ranysi (BTI), cepen
AKX | npoaykuis npunagobydyBaHHA. AK  Npuknag, PakeTHO-KOCMIMHWMA - riraHT
«[MiBgeHMaLu» 3HaxoanTbes y Boprax i nvie gepxasa 3anuiiae 1oro Ha nnaey;,

3) 3MEeHLUEHHA OloMKETHOro (piHaHCYBaHHA Haykm — noudvHaroum 3 1990 p.
3MEHLLYIOTLCA AepXKaBHI BUTPaTK Ha HayKy Ta OCBITY. BoaHOYaC CKOPOYEHHS NOMUTY Ha
pes3ynbsTaTu OisnbHOCTI HAYKOBO-OCBITHIX OpraHi3aLlii CyTTEBO NO3HAYMIIOCH Ha ranysi;

4) BIACYTHICTb HamneXHOoI OepXXaBHOI MIATPUMKU ranysi — MNpPOTArOM OCTaHHIX
TPUAUATM POKIB MpunagobyaysaHHIO He Npuainanack OOCTaTHA yBara, B TOW 4ac sk
ypag npuaings yeary AlK Ta lMNEK, a B octaHHi poku we n BIIK, npunapobynysaHHA
3aHenagano;

5) TexXHomnoriYHe BiACTaBaHHA BITYM3HAHOMO npunagobydysaHHA — 3a dacu
He3aneXxHoCTi BUpobu yKpalHCLKOro npunaaobyayBaHHA CYTTEBO BiACTanNM no siKOCTi Bif
3axigHMX aHamnoriB, WO O3HA4Ya€ iX HU3bKY KOHKYPEHTOCMPOMOXHICTb, OCOONMBO Ha
IHO3EMHMX PUHKaX.

3 METOI MiABULLIEHHSI PIBHA KOHKYPEHTOCMPOMOXXHOCTI BITYM3HAHOMO Mmpunago-
OyaoyBaHHS Ta MOKPALLEHHSI IHBECTULIMHOrO KriMaTty B ranysi 3anpornoHOBaHO Taki
3axoau:

1) nokpawmTK Ta cTabinidyBat eKOHOMIYHY CUTYaLLII0 B KPaiHi LLNSAXOM PO3pOobKM
cTpareril cTanoro po3BUTKY KpaiHu, WO CNPUATUME EKOHOMIYHOMY MigNOMY Ta pasom i3
IHLUMMW rany3siMy NOYHETLCA 3POCTaHHS | B NpuiagodynyBaHHi;

2) nodatn rnobanbHy MOAepHi3auilo TEXHOMOrYHOI Ba3nM HayKoBUX Ta OCBITHIX
opraHisauii. HuHi BoHa cyTTeBO 3acTapina, 6arato npunagis He OHOBMOBANUCH LiEe 3
1960-mx pokiB, a mMaclTabHi 3aMOBMEHHs Bif, YKPAIHCLKOrO ypsiay 3MOXKYTb BOMXHYTY
HOBE XWUTTS B YKpaiHCbke NpunagobyayBaHHSA, CIPUYUHMBLLN CYTTEBUI NIAMOM B ranysi;

3) Jornomora B NepeopieHTyBaHHI Ha 3axigHi puHkK nignpyemcteam BT, ockinbku
Ui nignpuemcTBa CyTTEBO MNOCTpaXganu Big BTPaATUM POCIMCLKOrO PUHKY, Oep)XaBHe
BTPYYaHHS 3MOXeEe BMBECTU NPOAYKLUI0 LUMX KpalH Ha EBPOMNENCHKI PUHKW, @ 3HAYUTb —
nigsuwmTn nonut cepen BTI Ha npoaykuito npunagobyayBaHHs;

4) HagaTu nodaTKoBI MiNbrM Ta AoTauil NigNpUMEMCTBaM ranysi, a TakoX noyartu
ariTauinHy KamnaHito cepef NOTEeHUiMHUX iHBECTOPIB,;

5) nigBuLWMTK B3aeMOgito NiANPUEMCTB rany3i Ta HayKOBUX OpraHisauin 3 MeTo
MoAepHiI3aLil BUpobHMLUTBA Ta NPoAYyKLiT NpunagooyayBaHHs.

OTxe, AnNa  MNOKpalleHHs1  iHBECTUUIMHOrO  KniMaty Ta  MiaBULLEHHS
KOHKYPEHTOCMPOMOXHOCTI YKpalHCbKOro npunagobyaysaHHs Tpeba nodvatv He Tinbku
nonynapusauito ranysi cepef iHBECTOpiB Ta MONIMLWYBaTK 3ararnibHy €eKOHOMIYHY
cuTyauito, a | npuainuTM  BenuKy YyBary CTBOPEHHIO MOMUTY Ha MNpPOAYKLI0
npunagobyayBaHHA cepen HayKOBO-OCBITHIX OpraHi3auin Ta TOYHUX ranysen.
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Bora4oB €. B. marictpaHT, LleBYeHko B. B. K.T.H., AOUEHT
HauioHanbHUM TEeXHIYHWUIA yHIBEpCUTET YKpaiHu
“KuiBCcbkuin NoniTexHivHMM iHCTUTYT iMeHi Iropst Cikopcbkoro”

EceKkTUBHICTb AiarHOCTUKM HaAiNHOCTI PiXKy4oro iHCTPyMeHTY B yMOBaXx
“©e3nogHOro BUpooGHMUTBa”

[na BuNycky SKiCHOI npoaykuii Ha Oyab-skoMy BUMPOOGHWMUTBI  HeobxigHO
34iNCHIOBATWN NOCTINHUIA KOHTPOSb T8 MOHITOPUHT TEXHOJSTOrNYHOro npouecy. BurotosneHHs
BENMKOI KiNbKOCTi ©pakoBaHOi NpoayKuil HeraTMBHO BigoOpaXkaeTbCsl Ha OTPUMAaHHI
3annaHoBaHoro npubyTKy, a TaKkoX He 3ad0BOSfibHAE noTpeb 3amMoBHMKA. Tomy Ha
BUPOBHMLTBaX 3aKkynsisioTb CUCTEMM [LiarHOCTUKKM, SKi KOHTPOSOKTL npouec 0bpobku
aeTani, Ta CnigkytoTb 3a 3HOLUEHHAM IHCTPYMEHTY.

OpHieto 3 HaMBaXNUBILLMX XapaKTEPUCTUK TEXHOJSOrNYHOro NpoLecy € HaginHICTb
TEeXHIYHUX 3acobiB, 3anyyeHuMx OO Hboro. HaginHicTb - uUe 3gaTHicTb 30epiraTu CBOI
KINOYOBI 3HAYEHHS B MeXax MeBHOro Aornycky. ToMy B aBTOMaTM30BaHOMY BUPOOHULTBI
HeobXiAHO NpUAINUTM MUMbHY YyBary fAiarHocTuui piKy4yoro iHCTPYMEHTY, sika 3Beje
MOXIMBICTb nosiBu GpakoBaHOi NpoAyKuil 40 MiHIMYMY, a TakoX A03BOSNIUTb PErynoBaTtu
PeXMMU pi3aHHA B 3anexHOCTi Bif MOro 3Hocy. TakoX AiarHOCTMKa npoLuecy pidaHHs
[O03BOJSIUTb CTEXNUTU 3a PKYYUM IHCTPYMEHTOM B AMHaMILi pi3aHHS | B4AaCHO 3aMiHATWN MOro
abo Moro pixkydy YacTuHY B pasi BU3HAYEHHS MOro HenpuaaTHoCTi [3].

Hanbinbw edgekTnBHMMM MeTogamMu AiarHOCTUKM € EneKTpU4YHi  meTtoan, 3a
AOMOMOIOK SIKMX MOXHa BIiACTEXyBaTW reoMeTpito pisud i CTyniHb 3HOCY NOro pixXy4mx
NOBEPXOHb, @ TaKOX 3ansraHHs AedekTiB, Aki MOXyTb Npu3BecTM 40 3600 BCiEl cnctemm
TOC [1].

3 OaHMMM 3aBOaHHAMM CNpaBnSETbCA CUCTEMA AiarHOCTUKW, sika 3aCHOBaHa Ha
dikcauil curHany akyCTM4HOI eMicil, curHany 3 gaTyuka, KW BU3HaAYae CUMy pidaHHs i
KPYTUITIbHUA MOMEHT, CUrHan pAaTydnka BUMIPIOBAHHSA MOTY)XXHOCTI pi3aHHA, a TaKoxX
iHopmauito Big cucTeMM BUMIpIOBaAHHA po3mipiB  getani. Bca ua  iHdopmauia
BiANpaBNAeTbCA B aganTMBHY CUCTEMY, sika 3a gornomorow 6a3 gaHux aHanisye BCHo
BXiOHY iHpopMaLito | KopuUrye cknagoBi CUnn pidaHHs 3a AONOMOIOK KEPYKYUX curHanis,
SKi HAaNpaBNATLCA B Nporpamy o6pobku [2].

TakmMm 4uHOM, [aHa cucTtema [AiarHOCTyBaHHA BWU3HA4Yae HaAiMHICTb PiXKydoro
IHCTPYMEHTY i [O3BONSE 3aMiHUTK MOro. Lle go3sBonde 3BeCTu 40 MiHIMyMY BUIOTOBIIEHHS
OpakoBaHOI NPOAYKUIT Ta He AacTb 3a3HaTN piHaHCOBUX 30UTKIB Y pe3ynbTarTi Lboro. Tomy
ue € NepcrnekTUBHMM BKIageHHAaM 3apaan epekTMBHOro BUpobHnuTBa B ManbyTHbOMY.

JlitepaTtypa:

1. WeByeHko B. B. Cucrtema giarHOCTMKKM pi3anbHOro iHCTpyMeHTy npu obpobui
petanen Ha BepctaTtax 3 UMK / B. B. Wes4yeHko, |I. B. KaniHoc, [J. O. N'paboscbknin. //
Mpobnemu nerkoi i TeKCTUNbHOI NpoMucnoBocTi YkpaiHn. — 2011. — Ne1. — C. 203-206.

2. lWes4yeHko B. B. Cuctema koHTponto npouecy obpobku feTtanen B ymoBax
'GeantogHoi  TexHonorii' / B. B. LesuyeHnko, |. B. KaniHoc, [. O. [pa6oscbkun. //
MporpecusHi TexHonorii Ta npunagu. Jlyusk. — 2011.

3. Wapabypa C. H. Cuctema aganTmBHOro ynpasrieHUsi npoueccom obpaboTkm
aeTanen Ha ctaHkax ¢ Yy [EnektpoHHun pecypc] / C. H. Wapabypa, B. B. LLleB4eHko //
CoBpeMeHHbIe Hay4Hble uccrnegoBaHna u umHHoBaumn. — 2014. — Pexum goctyny Ao
pecypcy: http://web.snauka.ru/issues/2014/06/34729
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YOK 621.384.3

BopTHik B. A. CtyaeHT; Bontko C. B. npodecop, a.e.H.
HauioHanbHUM TEeXHIYHWUIA yHIBEpCUTET YKpaiHu
«KniBCbKUI NORNITEXHIYHMI IHCTUTYT iM. Iropsa CikopcbKoro»

E®PEKTUBHICTb 3ACTOCYBAHHA PILLEHb HA BA3I MALLMHHOIO 30PY Y
NMPUNAOOBYAYBAHHI

MalwunHH1A 3ip — ULe 3acToCyBaHHSA KOMM'IOTEPHOrO 30py B MPOMWUCIOBOCTI Ta
BUpobHMUTBI [1]. Komn'toTepHuii 3ip Bkntovae B cebe Habip meToaiB i anroputmi, SKi
HagawTb 3Mory MawmHam 6auMtv 1M aHanisyBatu 30poBy iHopmauito. Ha npaktuui
MalUMHHUA 3ip 3aCTOCOBYETbCSH B CUCTEMax LWTYYHOrO iHTEneKkTy, WO aHanidywTb i
NPUMMaloTb PILLEHHSA BIANOBIAHO OO0 3MIHW BXiAHUX AaHUX. Y MPOMUCAOBOCTI PillEeHHS Ha
6a3i MaWWHHOrO 30py BMKOPUCTOBYETHCA AN aBTOMaTu3auii Ta KOHTPOMK npouecy
BMPOOHMUTBA. 3aBOAKN LM PilLEHHS MOXITMBO €(PEKTMBHO BUKOHYBATW HACTYMHI 3agavi:

- lpeHTudikadis i posnisHaHHA 06pasiB;

- KoHTpornb B3aeMHOro po3rtallyBaHHsi O0’eKTIB;

- BwusHadeHHA po3mipiB i BigcTaHen;

- KoHTpornb TemnepaTypHUX NOKa3HUKIB;

- KoHTponb sKkocTi npoayKuir;

[Ona npuknagy, 3aBOskM BUKOPUCTAHHIKO iH(ppayepBOHUX Kamep 3 anroputmamm
MaLLMHHOIO 30pY, BOAETLCSA 3 BUCOKOK TOYHICTIO KOHTPOSIKOBATK TeMnepaTypHi NOKa3HUKN
ob’ektiB. OfHi€0 i3 OCHOBHMX 3aJad nNig Yac BapkuM CKkna € OOTPUMaHHA TEenmoBuX
pexumis. BMKOPMUCTOBYHOUM Ui TEXHOMOrIT BAANOCh NIABULWMTU SKICTb BUPOBEHOro ckna
Ha 2-4 % [2].

AnropMTMn MalIMHHOIO 30pYy HaZaKTb 3MOry COpTyBaTU Ta pPO3NoaiNAaTy NPOAYKLIi0 Ha
KOHBeepHin niHil 3i weuakictio 100-200 oguvHMub 3a CekyHAy, WO nNiaBULLYE piBeHb
edeKTUBHICTb pOBOTH iHil.

3aBasiku CMCTEMaM MaLUMHHOMO 30pY MOXIMBO KOHTPOSOBATKM SAKICTb BUFOTOBIEHOI
NPOAYKUil 3 BWCOKOK TOYHICTIO. 3a paxyHOK BUMIpPY PpO3MipiB AeTasi Ta KOHTPOo
BiANOBIAHOCTI WAabnoHy cTae MOXIMBMM BigbpakyBaHHA aeTani Ha noyaTkoBy eTani. Lo, B
CBOIO Yepry, 3MeHLUY€E MMOBIPHICTb NOSIOMKM Npunagy Yepes HesiKiCHy aeTanb.

OnTnyHe po3ni3HaHHA CUMBOSIB BUKOPUCTOBYETLCS AN 34YMTYBaAHHSA MOKA3HWUKIB i3
umdgpoBux nNpunagis. Y CBOK 4epry, Le Hagae MOXNUBICTb MalUWHI  aHanidyBaTtu i
pearyBaTM Ha 3MiHY MOKa3HUKIB MYNbTUMETPIB | I[HWKUX Npunagis nns  KOHTPOSHO
BMPOBHMUTBA, LLO NigBULLYE piBeHb €PEKTUBHOCTI NPOLIECY BUrOTOBIEHHS.

3Baxalun Ha e, Ta Ha [OCBIg CBITOBMX MiANPUEMCTB MOXHA 3pOOUTM BMCHOBKM, LLIO
3aCTOCYBaHHA MAaLUMHHOMO 30py Ha MigNpUEMCTBI Hagjae 3Mory nigBuULMTU piBEHb
edEeKTUBHOCTI pobGOTM LbOro NignNnpuUemMCTBa.

JlitepaTtypa:
1. MawmHHWI 3ip [ENEKTPOHHUIN pecypc] - pexum aocTtyny:
http://www.turkaramamotoru.com/uk/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0
%BD%D0%B8%D0%B9-%D0%B7%D1%96%D1%80-20013.html (naTa 3BEPHEHHS:
28.02.17). — Hassa 3 ekpaHa.
2. bobposcknn C. Korga mawwmHbl npospetot/ C. bobposckun ; XXypHan PC Week. —
Mocksa : 2004.. — EnexktpoH. aHanor Apyk. BUA.. PeXuM  OOCTymy:
https://www.pcweek.ru/themes/detail.php?ID=66663 (gata 3BepHeHHA 28.02.2017 p). —
HasBa 3 ekpaHa.
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YOK 338.054.23

FanysiHcbkun O. M., ctyaeHT, Nepaimuyk M. 1., 4.T.H., npodecop
HauioHanbHUM TeXHIYHWUIA yHIBEpCUTET YKpaiHu
«KniBCbKMI NOMITEXHIYHWUI IHCTUTYT iMeHi Irops Cikopcbkoro»

BukopucTaHHA TepMoperynaTopiB 3 MeTOK €eKOHOMII onsaTtu 3a onaneHHs

Ha cborogHilwHin geHb roctpo noctae NUTaHHA €KOHOMII onnaTty 3a KOMYHaslbHi
nocriyru, a came 3a OCHOBHOW CTaTTel BUTPAT — OMNasfieHHsM, TOMY BaXIMBO 3HaWTU
onTUMarsbHe pilleHHs AN KOXHOT OMIBKU, W00 MaTKU MOXMIMBICTb EKOHOMUTN.

OaHum i3 MOXNMBMX pilleHb Uiel npobnemn Moxe cTaTu BCTAHOBIIEHHS
TEPMOPErynaTopis — NPUCTPOIB, L0 pPerynioTb TeMnepaTypy B KiMHaTtax abo B Uifiomy B
npuMilLeHHi. Tepmoperynatop mae BOyaoBaHui abo BUHOCHUA TepMOOaTyMK, SIKUN
PO3MILLYETLCSA Y BiflbHIN Bi4 NPSIMOro BNSMBY onasntoBanbHUX MpunagiB 30HI | nepenae
TepMoperynaTopy iHopmauito Npo Temnepartypy MOBITPS B 30HI po3TallyBaHHSA CaMoOro
TepMmogatymka. Ha OCHOBI uUMX JaHWX TepMOoperynatop ynpasnse onanoBanbHUMU
npunagamu (BoasaHi 6atapei, iHdppadepBoHi 0birpiBayi, cuCTemoro Tennoi nignoru Towo) B
npumilleHHi. OCHOBHOK QYHKUIED TepmoperynaTopa, nepw 3a Bce, Le € niaTpumka
KOMJOPTHOI TemnepaTtypy B MNPUMILLLEHHI, WO OBUPaETbCA KOPUCTyBayeM, ane sKuwo
npaBunbHO obpaTy Ta HanawTyBaTh pPexuMMm noro poboTtu, To B Byab-aKoMy BUMNAAKY Le
HagacTb MOXMMBICTb €KOHOMM KOLUTK 3a ONasneHHs.

EKoHOMIA cnoxuBaHHA BigOyBaeTbCs  3a paxyHOK TOro, WO TEepMOperynatop
BMUKa€E onantoBanbHUM Npunag TiNbku B TOMY BUMNAaAKy, KONW 3afaHi yMOBM TemnepaTypu
HWXYi, HX OIMCHI Ta BUMUKAE NOro Npu AOCATHEHHI NoTpibHOT TemnepaTtypu. [dyxe yacTo
He 3BepTaeMo yBary Ha TemnepaTypy B Takux NPUMILLEHHAX, Hanpuknag, KiMHaTax, Lo
3HaAxXoOATbCSA HAa COHSAYHIA CTOPOHI abo XX Ha KyXHi, A€ Linuin AeHb Npauoe KyXoHHa nnuTa,
TO NPV BBIMKHEHOMY OManeHHi B UMX KiMHaTax Temnepartypa nosiTpsa MigHIMEeTbCs, LWo
O3Haya€e KoOWTW 3a onaneHHa OyayTb HeedEeKTMBHO BUTPA4eHi. |HWMM Bunagkom €
cuTyauis konu, 3anuwatroym 6ygmMHOK Ha BeCb AeHb, OnaneHHs NPOAOBXYE npavoBaTn Ta
niaTpyumyBat KOMGOPTHY ANA NoauHK Temnepatypy (npubnunsHo 22°C), TakKMm YMHOM
Tenmno BUKOPUCTOBYETLCS HE pauioHanbHO. TOMy 3 METOK €KOHOMIT MOTPIOHO 3HWXKYBaTU
TemnepaTtypy go 15-17°C, konu BigCyTHI BAOMA, a TakoX nig 4Yac cHy go 17-19°C. Takum
YMHOM TaKi 3axoam AaayTb 3Mory 3aowwaantn kowTtn 0o 30%.

Ha puHKy iCHye Ha CbOroAHilWHIM OeHb MNeBHa KiflbKiCTb TepMOpernaTopiB Big
3BUYANHUX MeXaHIYHUX [0 €eNneKTPOHHWX nporpamoBaHux. Ona Kpalol ekoHowmil crig
HagaTu nepesary OCTaHHbOMY BUAY TepmMmoperynatopa. Taki nporpamoBaHi perynstopu €
Habarato edqeKTUBHIWI, OCKINbKA 3a [OOMNOMOroK HUX MOXHA [OTPUMYBaTUCH BCiX
HeobXiaHMX YMOB eKOHOMIi, siki 6yno Bka3aHo BuLLe. BigperyntoBasLum iX TinNbku pas, BOHU
OyayTb AOTpMMyBaTUCA HEOOXIAHOrO pexumy, TakuM YUMHOM He OOTsKyBaTUMYTb
BNACHWUKIB JOMIBOK MOCTIIHUM PErynioBaHHs ix poboTu.
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YOK 338.242.2

FpuHok . M., acnipaHT kadeapu o6niky i ayauty
Opnoga B. K., k.e.H., npod., npodecop kacdeapw obniky i ayauty
«IBaHO-®PpaHKIBCbKMNIA HaLiOHANbHUI TEXHIYHWUIA YHIBEPCUTET HaddTH i rasy»
3arpo3 HeehpeKTUBHOIO ynpaBsiHHA CKIlagoBMMU 0GOPOTHOrO Kanitany

YnpaeniHHA 3anacamu, OebiTopcbkol 3aboproBaHiCTiO, FPOLLIOBUMU KOLUTAMM i
mxepenamm ix piHaHCyBaHHS NOBUHHO BYTW NOCAILOBHMM, BCEOCS)KHUM i CMiB 3aneXHUM
(puc 1), B iHWOMY BUNagKy Ans KOMNaHii MOXYTb BUHUKATW iHLLI 3arpo3u:

— HaAULWOK OOHUX | HeCcTaya iHLWKX BUAIB 3anacis;

— HaaTo HM3bKWMI piBeHb AebiTopcbkoi 3aboproBaHoCTi, 06MexXeHHst npoaaxy abo
HaLTO BMCOKWUI piBEHb NPOCTPOYEHOI AebiTOpCLKOT 3aboproBaHoOCTi;

— BTparta nikeBigHOCTI abo HagNMLIKOBA NiKBIAHICTb;

— BWCOKi BUTPATK Ha YTPMMaHHS OKpEMUX enemMeHTiB 060pPOTHOro Kanitany;

— NigBULLEHHS BUTPAT 3a paxyHOK BTPaYeHnX MOXIMBOCTEN.

YnpaBniHHA
nebitopcbKoto
3aboproBaHicTio

A

YnpasniHHA 3anacamu

A 4 A 4

YnpasniHHA YnpasniHHA
axxepenamm L rPOLIOBUMM KOLUTaMM

diHaHcyBaHHA J

PucyHok 1 — B3aemMo3anexHiCTb Mk KOMMOHEHTaMn O0B6OPOTHUX aKTUBIB i Jxepenamum ix
hbiHaHCyBaHHS.

A
A 4

ﬂ)Kepeno: cucmemMamu3o08aHo aemopom

Baxnueum 3 TOYKM 30py ynpasniHHA 06OPOTHMMWU aKTMBaMW € CMOCTEPEXEHHA Y.
Kima [1], 3rigHO 3 9knM po3mMip 3anacis i A4ebiTopcbkol 3aboproBaHOCTI 3pOCTaE, Konu picT
npubyTKy, SKMA MOXe OyTM OoTpuMaHuin Big onepauivHoi  AisnbHOCTI  KOMMaHIeo,
nepesuwye pict npubyTky Big @iHAHCOBOI [AiAnbHOCTI. Lle TBEepoKEHHA BipHE B
nepcrnekTuei TpmBanoro 4acy. B KOPOTKOCTPOKOBOMY nepiofi 4Yacy MOXYTb BUHMKATU
cuTyauii, konu poamip 3anacis i gebiTopcbkol 3aboproBaHocTi byae 30inblyBaTUCE NPU
3HWKEHHI pOoCTy npubyTKYy Big oOnepauiviHOi AianbHOCTI B MOPIBHSAHHI i3 (diHAHCOBOK
pisnbHicTio. Cnig 3asHaunTy, WO 4YuMm Oinbwa 4Yactka 3anaciB Ta AebiTopcbKol
3aboproBaHoCTi B 0ODOpPOTHMX akTuBax MigNPMEMCTBA, TMM MEHLUa 4acTka rpoLloBUX
KOLITIB Ta IX eKBiBaneHTiB, NpoTe B pa3i HecTayi rpoLLOBMX KOLUTIB MOXHA Ferko i geLeBo
NOMOBHUTM X KifIbKICTb CAMOCTINHO.

Mepenik BUKOPUCTaAHUX axXepen:

1. Kim C., Mauer D. C., Sherman A. E., The determinants of Corporate Liquidity:
Theory and Evidence. «Journal of Financial and Quantitative Analysis» 1998, Vol. 33, nr.
3.
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YOK 530.145:531

Konun . B., ctygeHT, BanaxoHoBa H. O., k.cp.-M.H., cTapwwuii Buknagay
HauioHanbHUN TEXHIYHWUIA yHIBEpCUTET YKpaiHu
«KWIBCbKMI NONITEXHIYHUIA IHCTUTYT iMeHi Iropst Cikopcbkoro»

MeToa dyHKUiOHana WinbHOCTI
ANA po3paxyHKy eHeprii TBepAauXx Tin

Bce 6Ginbluoro 3Ha4yeHHss B CydacHOMY MaTepiano3HaBcTBi HabyBae MoLentoBaHHSA
CTPYKTYp, IX BNacCTMBOCTEN, NpoueciB i npunagis. KpucraniyHa CTpykTypa He po3nageTbCs
B TOMY BMMNAAKy, SKLLIO po3TallyBaHHsS aToMiB (iOHIB) B Hiv BignoBigae miHimymy eHeprii. B
AaHUA 4Yac Hanbinbll BiOOMMMW MeTOA4aMWM PO3paxyHKy €Heprii TBepaux Tin € meToa
MONeKynspHoi AauHamikn, MoHTe-Kapno, ab initio. OcTtaHHin MeTog 3acHoBaHW Ha
po3B’aA3aHHi piBHAHHA LpegiHrepa ana geskoro 4ucna dactuHoK. OpgHak,  SKLWo
pPO3paxyHOK HaMMpOCTIWMX cuctem (4na BoLOpPOAONoAibHMX aTOMIB) BOAETLCA MPOBECTH
LWAAXOM TO4YHOro abo HabnukeHoro po3e’a3ky piBHAHHA LpepgiHrepa, TO onuc
OaraToenekTPoHHUX CUCTEM BUKIIMKAB CEPWO3HIi TPYAHOLLi, $Ki He nogonaHo Ao
TenepiwHboro yacy. Cytb npobnemn nonsrae B TOMy, WO 6araToenekTpOHHI CUCTEMMU
MaloTb BENNKE YMCIO CTyneHiB cBo6oan, TOMy B 3araribHOMY BUMaAKy A515 HAX BUSIBUITOCh
HEMOXITMBMM npoiHTerpyBatn piBHAHHA LpeaiHrepa. B iHWMX Bunagkax po3paxyHOK
KpUCTaniYHMX CTPYKTYP MOXHa BMKOHATW TiflbKN 3 BUKOPUCTAHHAM HabNmKeHuX MeTofis.
OagHum 3 nigxoais, AKM 403BONUB NogonaTu Ui TpyaHoLi, € meTtod XapTpi-doka. Y ubomy
niaxodi XxBurboBa (PYHKUIA NpeacTaBnsieTbCa Y BUMMSAi aHTUCUMETPI3OBAHOrO O00YTKY
OAHOENEKTPOHHUX (DYHKLUINA, ANA SKMX MOXHa OTpuMaTW CUCTEMY 3B'SI3aHUX PIiBHSHb,
PO3B’A30K SKOI OTPUMYIOTb 4uCenbHUMKW MeTodamu. OfHak 4ucenbHi MeToan He
A03BOSIAITL ONUCYBaTU CUCTEMU, Y HAKUX YMCIIO CTYMNeHiB cBoboan Benuke (Nopsiaky
1000). Npn BENNKOMY YMCIIi YaCTOK BUHUKAKOTb ABi Ao4aTKOBI Npobrnemu, Bnactusi came
DOaraTtoenekTpoHHUM piBHSAHHAM LLpeaiHrepa: npobnema He OpTOroHanbHOCTI (Tak 3BaHa
katactpoda BaH dneka) i npobnema komn'toTePHOro NPeacTaBfEHHS XBUITbOBOI PYHKLI.
[aHi npobnemu He MOXyTb BYTU BUpILLEHI WNASXOM 36inbLUEHHS] TOYHOCTI po3paxyHKy abo
PO3LUMPEHHAM MaM'aATi, TaKk 9K B I1X OCHOBiI 3aKnaZeHOo eKCMNOHeHLUianbHe 3POCTaHHSA
NnoMunokK, abo ekcnoHeHuianbHe 3pocTaHHA HeobxigHoro obcary nam'ati. 3asHayeHi
TpyaHowi 6ynu nogonaHi B poboTtax KoHa i XoeHbGepr i KoHa i Lema [1,2], B gkux 6yno
Breplwe Moka3aHo, WO 3aMiCTb XBWUIbLOBOI (YHKUiT ANA pPO3paxyHKy OCHOBHUX
XapaKTepUCTUK KpUCTaniyHOI CTPYKTYPU MOXXHa BUKOPUCTOBYBATWU €NEKTPOHHY LLiSTbHICTb.
Takun nigxig, HasBaHU MeToAOM (OyHKLiOHana LWinbHOCTI, Ha AaHUW MOMEHT aKTUBHO
3aCTOCOBYETbLCA ANdA 6araTbox 3agay maTepiano3HascTea [3].

Jlitepatypa:
1. Hohnberg P., Kohn W. Inhomogeneous Electron Gas // Phys. Rev. A. — 1964. V. —
136 B — P. 864-871.
2. Kohn W., Sham L. J. Self-Consistent Equations Including Exchange and Correlation
Effects // Phys. Rev A.— 1965. - V. 140 — P. 1133-1138.
3. CatanunH A.M. BeegeHne B Teoputo (PyHKLMOHANa nioTHOCTU. YYebHO-MmeTogmMyeckoe
nocobwue. HmwkHuin Hoeropoa, 2009, 64 c.

11



EdekTuBHICTb iHXeHepHUX pileHb y npunagobyaysaHHi-2017

YK 621.336.2

Kopo6uoB E. U. marnctpaHT, LLleB4yeHko B. B. K.T.H., JOLEHT
HaunoHanbHbIA TEXHUYECKUI YHUBEPCUTET YKpauHbI
«KneBckuii NONUTEXHUYECKUIA MHCTUTYT UMeHn Urops Cukopckoro»

Cnoco6 onTnummsaumm npouecca o6paboTku getanen NnpubopoB 3a cyeTt
ONTUMM3aLMU NpoLiecca pe3aHusi

[aHHbn  cnoco® onTummsauum npouecca ob6paboTkm agetane npuboposB
npegHasHayeH AN WCMNONb30BaHUA MNpW aBTOMATUYECKOM YyrpaBreHuu npoleccamm
0bpaboTkn getanen ToOMeHMEM B pPasfnUYHbIX OTpacnsx npmbopocTpoeHuns. SToT crnocob
ONTUMM3ALMM YIYYLINT Ka4deCTBO BbiMycka NpoaykuMm Ha noboM npousBOACTBeE, rae
HY>XHO OCYLLIECTBIISATb NOCTOSIHHbIA KOHTPOSb 06paboTkn geTanen npudopos.

OTO  TEexXHU4eckoe pelleHne  crnocobCTByeT  MOBLIWEHUD  TOYHOCTU U
apeKkTnBHOCTM 06paboTkK, YyMeHblleHne rnyoduHbl OedOPMUPOBAHHOIO CIos U
OCTaTOYHbIX MOBEPXHOCTHbIX HaNPs>KeHUN, YTO YMEHbLUUT WU3roToBreHMe OpakoBaHHOM
npoaykuun n yaoBneTBOpUT MNOTPEBHOCTU 3aka3uMka, Tak Kak rfaBHbIMU (hbakTopamu
nboro cnocoba ecTb ero 3pPeKTUBHOCTb N IKOHOMUYECKAdA LeriecoobpasHOCTb.

OCHOBHbIM ~ OWArHOCTUYECKMM MpU3HakoMm crnocoba onTuMmMsaumMm SABNSETCH
YyHKUMOHaNbHas CBA3b KPYTALWEro MOMEHTa rMaBHOro npuBoga ABWMXXEHWSI 3arOTOBKN U
BbIXOZHOro curHana c npeobpasoatens 3C, ycTaHOBMEHHOrO B HanpaBneHnn 4encTeus
coctaensowen Fp mnn Ff cunbl pesaHns, MUHUManbHbIA KPYTALWMA MOMEHT Bbi3blBaeT
MakcumanbeHbii curHan SOC [1]. 3ToT cnocob onTMmu3daumm GasmpyeTcsi Ha MU3y4YeHUN
AVNHAMUKN NpoLecca pe3aHusi Ha OCHOBE aHanu3a CrnekTpa Cui U ABMXEHUSI B LUMPOKOM
YaCTOTHOM AuanasoHe. Takke BKIHOYaeT perncTpaumio USMEHEHUS CUMbl pe3aHnd, B TOM
yucne peructpaumsi oTbopa akTMBHOM COCTaBASOLWEN MOLLHOCTM 3nekTponpmeBoaa
rMaBHOrO [ABWXEHMS W pPerncTpaumio BCNOMOratesnbHbiX U3NYECKUX NapaMeTpos,
HecyLwmx MHdopmaumio 06 ycrnoBusax paspylleHus maTepuana, B YCrnOBUSAX MIOCKOCTU
"ckona" 30Hbl CTpYXKoObpasoBaHus [2].

MpeanoXxeHHbIn cnocob Ans onpeaeneHns OonTUManbHOWM CKOPOCTU pe3aHus
No3BONSET NOBbICUTL NPON3BOAUTENBHOCTb U HAOEXHOCTb npouecca obpaboTku getanu,
3a cYeT ynydleHus Kad4ecTBa MOBEPXHOCTHbIX XapakTepUCTUK AeTanen, YTo no3BonseT
YMEHbLUNTb KONMUYECTBO W3roTOBNEeHMst GpakoBaHHOW NPOAYKUMM W, COOTBETCTBEHHO,
PUHAHCOBbIX YObITKOB.

Takum o06pas3om ucnonb3oBaHWe AaHHOro cnocoba onTumusauun npuBedeT K
BbICOKOM 3EKTMBHOCTM U SKOHOMMYHOCTM, TOYHOCTM M KayecTBa npubopos, WU
MOBbILLUEHWIO MPOAYKTUBHOCTM NPOU3BOACTBA.

Jlnteparypa:

1. LWesueHko B. B., Ckopoxog A. A. MNateHT UA Ne94951 Cnoci® Bn3HA4YEeHHS
ONTUManbHOI WBMAKOCTI pidaHHsA B npoueci 06pobkn 3arotoskn, MINK B23B
B1/00, ot 10.12.2014.

2. OctacbeB B. A., Toimunk . C., WesyeHko B. B. AgantmBHas cuctema
ynpasneHus. — MexaHusauus n aBTomaTtusauunsa ynpaesneHmsa. — Kues, Ne1t,
1983. — c¢. 18-20.
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EbekTnBHICTb iHXeHepHUX piweHb y NnpunagobynysaHHi-2017

YOK 517.977

Koconanosa T. B. 6akanasp rp.M1-31, Kupuuyk 0. B. o.7.H.,000,.
HauioHanbHW TEXHIYHMI YHIBEPCUTET YKpaiHm
«KniBCcbKkui noniTexHivHMM iIHCTUTYT iMeHi Iropst Cikopcbkoro»

POBOT-BAJIAHCUP

B naHum yac noguHa He Moxe obinTucs 6e3 BMCOKOTEXHOMOrYHOro obnagHaHHs.
OcTaHHE [ecATUnITTS Big3HayeHe pi3KMM 3pOCTaHHSM iHTepecy OO0 HOBOro ciMencTBea
ABOKOJICHUX TPaHCMNOPTHUX 3acobiB, WO MICTATb OAHY KOMICHY napy i3 3akpinneHum Ha
HbOMY kopnycoM. Lli 3acobu BMHMKAM sK BigMOBiAb Ha BUMOIMM PO3POBKM MaHEBPEHMX
TPaHCMOPTHUX 3acobiB, WO BUKOPUCTOBYKOTLCS ANA BUPILEHHA psgy MNPOMUCOBMX
3aBaHb, CTBOPEHHS pO3BaXkarbHUX MPUCTPOIB, AOrNA4Y 3a XBopuMM, 06CryroByBaHHA Ta
iHLLI.

Y pob6orTi-6anaHcupi Bnepwe nobygoBaHa MateMaTtuyHa MOAENb PYyXY CriBBICHOMO
ABOKONICHOro anapary, KOpryc siKOro € JOBINbHUM TBEPAUM TifIOM, LWAPHIPHO 3aKpinieHnm
Ha oci KosiicHOI napw. JliHINHO-KBagpaTUYHUK PerynaTop pospaxoBye KoediuieHTn ons
ONTUMAsbHOIO YrpasniHHA CUCTEMOIO.

3aBagkn iHTepdency TWI MIKpOKOHTponep aBTOMATUYHO ONUTYE ripockon i
akcenepomMmeTp, SKUA BU3HAYaE KyT BiOXUMNEHHA pobota no oci x. Ona uiei meTtu
BUKOPUCTOBYETLCS CUCTEMA TiPOCKOMIYHMX AaTuuKiB Haxuny. IX curHanu HagxoasTb Ha
MIKPOKOHTpoOsSiep, Skuh kepye asuryHamun. KoxxHe koneco pobota npuBoaUTbCA B
obepTaHHA CBOIM €NEKTPOABUTYHOM.

Mpu HaTUCKaHHI KHOMKK "Bnepen" Ha BXi4 MIKPOKOHTpoOMepa HaaxoauTb CUrHan, Lo
npuBoanTb A0  0bepTaHHA [OBUryHa, i pobOT pyxaeTbCa Yy BKasaHOMYy HanpsiMky.
OpHo4vacHo 3 uieto gieto BiabyBaeTbCa ONUTYBaAHHA SAaTUYMKIB ripockona i akcenepomeTpa,
AKi BIOCTEXYIOTb KyT Haxuny poboTta-6anaHcmpa, KOpUrye Moro nosfioKEHHS 3a paxyHOK
nogadi curHanis Ha obMoTkM ABuryHa. [onoxeHHs BMIiBO i BNpaBO BiAnpaubOBYETLCS 3a
paxyHOK MEepeKritioYeHHss OOMOTOK MPOTUNEXHO OAWH OAHOMYy, TO6TO ofHe Komneco
NoBEPTAETbCHA B OAHY CTOPOHY iHWe B iHWY. [MonoXeHHA Ha3ag NPOTUMEXHO MOSTOXKEHHO
Bnepes.

OTpuMaHi pe3ynbTat MOXYyTb BYTW 3aCTOCOBaHI NPU CTBOPEHHI MOBinbHUX poboTiB
i TpaHCNOpPTHMX 3acobiB, £Ki BUKOPUCTOBYIOTb KIHEMATUYHY CXEMY MEpPEBEPHYTOro

di3NYHOro MasiTHMKa Ha KOMICHIN napi.
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EdekTnBHICTb iHXeHepHUX piweHb Yy npunagobynysaHHi-2017

YK 628.316

KoctenbHsk K. O., cTygeHTKa; kaHA. TeXH. Hayk, aoueHT TpackoBcbkum B. B.;
HauioHanbHW TEXHIYHMI YHIBEpPCUTET YKpaiHu
"KniBCcbKUIA NONITEXHIYHUI IHCTUTYT iMeHi Iropst Cikopcbkoro"

CUCTEMA BU3HAYEHHSA NAPAMETPIB PYXOMUX YACTUHOK NPU
®JIOTAUIMHOMY OYULWLEHHI HA®TOBMICTHUX BO[A

EdekTnBHe ounweHHs Boaun Big 3abpygHtoBadiB 3 rigpoobHMMN BNacTUBOCTAMM
MeToAoM cprnoTauil MOXNuBe nuvLle 3a YMOBM XXOPCTKOrO KOHTPOS PO3MIpIB i LWBUAKOCTI
PyXy 4acTUHOK-3abpygHtoBadiB. Takmi KOHTPOMb [J03BONSAE TEXHiYHMMM 3acobamu
dopmyBaTK NoTik BynbbaLLoK NOBITPs 3 HEOBXIAHUMYK PO3MipaMM | LUBUAKICTIO CNIIMBAHHS.

Y paHin poboTi npeacrtaeneHa po3pobneHa aBTtopamu "Cuctema BM3HAYEHHS
napamMmeTpiB pyxOMUX YaCTUHOK npu droTauiiHOMy OYMLLEHHI HadTOBMICHMX BOoA" (dani
ana ctucnocti - Cuctema). OCHOBHUMM KOMMOHEHTaMU CUCTEMM € Bigeokamepa Ha 6asi
npunagy 3 3apsigoBum 3B'a3kom (M33) i 6nok 0bpobku iHdopmauii. MpuHUun poboTtu
cucteMm nonsarae B 06pobLi 4BOX pO3HECEHMX MK CODO Biaeo3o0paxeHb, OTPUMaHMX 3a
ponomoroto N33 patumkiB 306pakeHHss B pexuMi peanbHoro vacy. OTpumaHi BigeonaHi
34NTYIOTBCA METOLOM BigeonepeHoca, SkMi 3abesnevye BUCOKY YYTNUBICTb CUCTEMM.
OcTtaTo4Ha o6pobka BigeogaHux noknageHo Ha mikponpouecop ADSP-BF561 (po3pobka
komnaHin Analog Devices i Intel, CLUA). KOHCTpPyKTMBHO cucTemMa po3MilleHa Ha
aepoTeHKax hfioTauinHol YCTaHOBKM NepneHauKyNapHO 4O LeHTpanbHoI OCi aepaTtopa.

3a ponomoroto CuCTeMM BWMKOHAHI €KCNepUMEHTarnbHi AOCHIMKEHHA po3noainy
aepoBaHux 6ynbballok MOoBITPA B 3aneXxHocTi Big po3mipiB. [JocnigxeHun obcar pianHn
cknagae 1 am®, a piameTp oTBopiB aepatopa - 4 * 107 M. XapakTepuUCTUKM iHLLMX
TEXHOSOorYHMX NapamMeTpiB HaBeLeHI B nonepeHii poboTi asTopis [1].

3anponoHoBaHa cucteMa 3abesneyye 3AIMCHEHHA KOHTPOM 3a po3Mipamu i
LWBMAKICTIO chnuBaHHA Oynbbaliok noBiTps npu dnoTtauil HagTOBMICHUX BOA, LWO
A03BOMSIE KOPUTYyBaTU TEXHOMONIYHI PEXMMN 3 METO NiABULLEHHSA ePEKTUBHOCTI Npouecy
OYUCTKM BOAM Bif rigpodobHmx 3abpygHoBaviB.

Jlitepartypa:

1. Tpackosckun B. B., TapabopkuH JI. A. OcobeHHOCTU UnCMONb30BaHWUS
Koanecuupywwmx GunbtpoB B cuctemax dnotauum \\ Bopgoounctka.-M: W3g.oom
"MaHopama”.-2010.-Ne10.-C.49-52.
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EdekTuBHICTb iHXeHepHUX pileHb y npunagobyaysaHHi-2017

YOK 620.1.08

KoctenbHsk K. O., cTygeHTKa; kaHg. TEXH. HayK, aoueHT TpackoBcbkui B. B.;
HauioHanbHUM TEXHIYHWUIA yHIBEpCUTET YKpaiHu
"KWiBCbKUIM NONITEXHIYHUI iIHCTUTYT iMeHi Iropsi Cikopcbkoro”

BUMIPIOBAJIbHA KOMIPKA AUNTATOMETPA

CborogHi OJHieto 3 HaMBaXNMBILLMX  eKcnsyaTauinHnx BNacTuBoOCTeNn
KOHCTPYKLINHMX MaTepianiB € TepMiYHUIN KoediliEHT NiHINHOMO PO3LLUMPEHHS.

MeToo paHoi poboTn Oyna po3pobka KOHCTPYKUiT BMMIpOBanNbHOI KOMIPKM
avnaTtomeTpa, Ang NiaBULLEHHS TOYHOCTI BUMiptoBaHHs TKIIP.

Pospobka npoBogunacb Ha  6asi  icHylo4oro  gunatomeTpa,  KOTpuUK
BUKOPUCTOBYBABCH Yy AOCHIMLKEHHAX paHiwe [1]. Bynu npoBeaeHi AOCNIAKEHHSA rpagieHTy
TemnepaTypy MO BCi [OOBXWHI BUMIpIOBANbHOI KOMIpKW. TemnepaTtypHa AJiarpama
3HiManacb 3 JonomMoro 8 TepMmonap XpoMifb-asntoMinb, Wo Oynu MiHIMHO po3TalloBaHi y
poboyomy o6'emi BuMiptoBanbHOI KOMipku 3 iHTepBanom 10 wmm. EkcnnyaTadia
TemnepaTypu, 3a KOXHUM 3HA4YeHHsM, ckragae 5 XBUNuUH. BumipoBaHHSA npoBOAUSIUCH
npu Temnepatypax Big 100 go 1000°C. 3a pesynbTaTtamu oTpumManu, wo poboya
TemnepaTypa B 30Hax ONTUYHMX BIKOH BUMIpIOBanNbHOI KOMipkM Ha 3-9°C MeHwa
3ararnbHol.

3a OyMKoOK aBTOpiB, MPUYMHOK TaKOi HEPIBHOMIPHOCTI CTana TennoBa KOHBEKLIS.
[Ona MmiHimisauii gaHoro siBUWA OO0 KaHany OMTMYHMX BiKOH Oyno BCTAHOBMEHO MO Tpu
AonaTtkoBi ekpaHu 3 iHTepBanomM 40 Mm. 30BHI ONTUYHI KaHanu, 3 peakuiiHO CnevYeHoro
matepiany Al,Os, 6ynu obnagHaHi OAATKOBMMUM TEMMOBUMUN KOHTYpamMu, BUrOTOBAEHUMMU
3 HIXPOMOBOTO APOTY, 3 30BHILUHIM giaMmeTpoMm — 7,5 MM Ta BHYTPILHIM — 5 MM.

TemnepatypHi giarpamu, OTpUMaHi B pesynbTaTi, NOKasanu, Wo rpagieHT
TemnepaTyp, N0 JOBXWHI BUMipOBaHOT KOMipku cknagae 0-4°C.

Taknum YMHOM, 3anNPONOHOBAHI KOHCTPYKLINHI AooNpaLoBaHHS BUMIPOBAHOI KOMIpKU
A03BOSIAKTL  MiHiMi3yBaTU MOXMOKY Big HEPIBHOMIPHOCTI TemnepaTypHOro nosns, Lo
3abesnevye NiaBMLLEHHS TOYHOCTI BMMIPIOBaHHA TemMnepaTypHoro koediuieHTa niHinHoro
PO3LUMPEHHS.

JlitepaTtypa:

1. BoosnH P. M., Tpackosckun B. B. [NpubopocTpoeHue: BECTHUMK
Kunesckun [lNonutexHuyecknin mHctutyt.  Boin.15 \\ pen. kon. A.. TpyGeHok
(otB.pea.) n gp. M.: Beicwas wkona,1985:-62 c.
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YOK 615.831.7
KpaBueHko A. H0. acnipaHT, M. ®. TepeLLieHKO K.T.H., JOLEHT
HauioHanbHUM TeXHIYHWUIA yHIBEpCUTET YKpaiHu
«KWiBCbKMI NONITEXHIYHUIA IHCTUTYT iMeHi Iropsi CikopcbKkoro»

E®EKTUBHICTb AANTUBHOIO KEPYBAHHA AMNMAPATOM
YNbTPA3BYKOBOI TEPARNII

Ha cborogHilWwHin OeHb anapatv yrbTpasBYKOBOI Tepanii Habynu LWMPOKOro
3aCToCyBaHHA Yy idioTepaneBTUYHIN NpakTULi Npu nikyBaHHI ynbTpa3sBykoM. lNpoTe, B iX
pobOTi He BpPaxoBYKTbLCS NapameTpu, WO XapakTepusyloTb 3aranbHU CTaH opraHiamy
nauieHTa, SK OO NpPOBeAeHHA npoueaypu, Tak i nig vac il nposefeHHs[1]. BpaxyBaHHSA
CTaHy nauieHTa mMoxe OyTu HeobXiAHVMM Yy TUX BUMNAZKaXx, KoM NOro cTaH MoXe panToBO
NOripLUINTUCh Yepes HasiBHICTb CYMYyTHIX 3aXBOPIOBaHb.

Hamun 3anponoHoBaHO MeToa afanTUMBHOIMO KepyBaHHSA anapaToM yrbTpas3ByKOBOI
Tepanii (Y3T), nig 4ac poboTM SKOro BpPaxoOBYETbCHA CTaH MauieHTa, Ha OCHOBI CUCTEM
MOHITOPUHIY CTaHy opraHiamy. AganTuBHe KepyBaHHA nonsarae y 3MiHi napameTpis BNMBYy
ynbTpa3Byky Big anapaty Y3T, sK Hacnigok CrnocTepeXeHHA 3a CTaHOM nauieHTa i
06pobkn NnoTo4vHOI iHbopmaLii Tak, abn aganTMBHa cuctema B nepiog npoueaypu gocarna
ONTUMAarbHOrO (3a NEBHUM KpUTEPIEM) CTaHy Npu NOYaTKoBIA HEBU3HAYEHOCTI i 3MiH YMOB
30BHILLHIX BNNUBIB Ta CTabinbHOI EKOHOMIYHOI €(PEKTUBHOCTI.

Puc. 1. CTpykTypHa cxema aganTMBHOIO KepyBaHHA anapatom Y3T.

Ha puc.1 B anapati Y3T yHKuito GAOKYy aganTMBHOIO KepyBaHHS BUKOHYE
nepcoHanbHun komm’totep (MK) 3a pgonomorow  cneuianisaoBaHOro  NPOrpamMHoro
3abesneyveHHs. KepyBaHHs anapatoM Y3T BUKOHYETbCHA Yepes3 Y3roKyuun Onok.
BinbyBaeTbca kepyBaHHA yNbTPa3ByKOBUM BUMNPOMIHIOBAYeEM CMIBBIOHOLUEHHAM iMMNYyrbC-
naysa (Pulse ratio), wo Hanpsimy BAnBae Ha A03yBaHHSA yrbTpa3sByKy And 6ionoriyHoro
ob’ekta (BO). IHdopmauin Big BO oTpumyeTbCa HacTynHa: micuesa Temnepartypa (t_m),
BUMIptOBaHa Ha MOBEPXHi LUKIpM Yy 30Hi BNMMBY; 3aranbHa TemnepaTtypa Tina (t_3),
BMMIpIOBaHa Yy MNignaxBeHHI sIMUi; 3HAYEHHs 4YacTOTM cepueBux ckopoyeHb (PS) Ta
catypauii kncHem kposi (SpOy).

TakvMm 4MHOM, 3acCTOCyBaHHA afanTMBHOIO KepyBaHHS anapaToM YnbTpa3ByKOBOI
Tepanii nokpailye He TiflbkKW KOHTPOfb 3a CTaHOM nNauieHTa, a CyTTeEBO nNiABULLYE
€KOHOMIYHY ePEeKTUBHICTb Npu NpoBeAeHHi doizionpoLenypu.

NitepaTtypa.
1. KpaByeHko A. (O. [MpyHUMMbI MNOCTPOEHUS aBTOMATU3UPOBAHbIX YNbTPAa3BYKOBMUX
TepaneBTnyecknx cuctem/ A. HO. KpasueHko, H. ®. TepeweHko // HoBble HanpasneHus
pa3sutus npubopocTtpoeHns. Matepuanel 7 MexgyHapoaHOW CTYAEHY.  Hay4vyHO-
TeXHU4ecKkon KoHgepeHumn. MuHck, BHTY.- 2014, C. 120.
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EdekTuBHICTb iHXeHepHUX pileHb y npunagobyaysaHHi-2017

YK 338.43 (681.3)
Kyrin A. A. ctygeHTka ®MM, YC-31
HauioHanbHUM TeXHIYHWUIA yHIBEpCUTET YKpaiHu
«KWiBCbKMI NONITEXHIYHUIA IHCTUTYT iMeHi Iropsi CikopcbKkoro»

Pe3ynbTaTMBHICTb BUKOPUCTaHHA HaBirauinHux npunagise i cuctem B AlNK
YKpaiHu

€sponencbka cuctema po3sutky AlNK nepegbavae BUKOPUCTaHHS CUCTEMM TOYHOTO
3emnepobctBa AndA 306iNblUEHHA NPOAYKTMBHOCTI BUKOpUCTaHHS 3emenb. OcobnuBicTb
nonsdrae y TOMy, WO BUKOPUCTOBYBaTU OOMEXeHi 3eMernbHi pecypcu 3 HanbinbLiow
edpekTUBHICTIO. [OnNa  NOPIBHAHHA, Yy  Oeskux KpaiHax €ponu  3emni  nig
cinbcbKorocnogapceki yrinaa cknagattb: Hadia 26,10 Tuc km? (62 % Big 3aranbHoI
TepuTopii), HimeuunHa 167,25 tuc km? (47,9 % ), Hinepnanan 18,39 tuc km? (54,6 %),
®paHuis 287,70 TUM kM? (52,5 %), Yexist 42,16 Tvc kM? (54,6 %), YkpaiHa 412,72 TC KM?
(71,2 %) [1]. Mpn ybomy 3pollyBaHe 3eMrepobCTBO B YKpaiHi 3aCTOCOBYETLCA fMLLE Ha
0,8 % Big 3aranbHUX CiNbCbLKOrOCNO4apPCbKMX Yrigb, ToAi AK Yy nonepegHix KpalHax
CTaHOBUTL 2,2% - 9,3 %. Mpu cniBcTaBneHHi BUPOBITKY Y rPOLIOBOMY BUpa3i Ha 1 TUC KM?,
6aymmo, wo y [aHil BiH ctaHoBUTL 166,87 mMnH gon, y ®paHuii 142,53 mnH gon CWA, a B
Ykpaini 39,06 mnH gon.

lMoKpalLeHHAM NPOLYKTUBHOIO BUKOPUCTAHHA 3eMerlb Cryrye nepenHAaTTsS cucTtemMmum
TOYHOro 3emnepobceTBa, WO BKNtoYae y cebe cuctemy CynyTHUKOBOrO MOHITOPUHTY CTaHy
nocieiB, cuUCTeMy napanenbHOro BOAiHHA, wWo obnagHaHe GPS Hasirauieio, ans
BU3HAYEHHA MOTOYHOrO MOSOXEHHS CiflbCbKOrocnogapcbkoi TexHikn. Y cuctemi ERP
(Enterprise Resource Planning) BUMKOHYIOTb Taki CKNagoBi: TOYHE KepyBaHHS TEXHIKOH0;
aHania Ta ynpaeniHHA hakTopamMu, WO BMAMBAKOTb Ha POAKYICTb IPYHTY; NNaHyBaHHSA,
KOHTPOSb Ta aHaniTuka. TexHika ckaHep Veris, BUKOPUCTOBYETLCS ONs1 OPYrol CKNagoBol
AaHol cuctemn. BiH BUMIpOE OCHOBHI NnapamMeTpu FPyHTY: eneKTPOnpOoBIOHICTb, OpraHiyHy
pedoBuHy, pH. Cuctema cynyTHMKOBOro MoOHiTOpuHry Fieldlook nogjae wWoOTWMXHEBY
iHbopMaLito 3a TakuMu NnapameTpamun: Npupict Biomacwu, iHAeKC NMMCTOBOI NOBEPXHI, iIHOEKC
BereTauil, piBeHb NPUAHATUX ONaAiB, KOHUEHTpaUis a3oTy B POCIIMHAX.

"onosHi nepesarn npu BukopuctanHi GPS Hasirauil y Takux rpynax: €eKOHOMIYHi
(ekoHOMIst nanmBa, 3HWXKEHHS cobiBapTocTi, 06pobka HagirauiHUX OaHUX), TEXHOMOriYHI
(NpoBeaeHHs aHanidy rpyHTy, 36inbleHHs KoedilieHTY 3aBaHTaXXEHHS TEXHIKKM), couianbHi
(komdpopT pobBOTK), €KOMOriYHI (3MEHLIEHHA HaBaHTAXEHHS Ha [PYyHTU, BIAHOBMEHHS
poatoyocTi). Jligepy arponpoMuCrioBMx NignpueMcTs YKpaiHu 3a nokasHukom EBITDA Ha
rektap gon CLUA BukopucToBYyHOTb MOAIOHI cuctemn: Csapor BecT [pyn — TOYHe
3emniepobetBo (700 gon/ra), Grain Alliance — cuctema MiHiManbHOro obpobiTKy rpyHTY
(560 pon/ra), wWo BKasye Ha Te, WO BUKOPUCTAHHA €qEKTUBHOIO TEXHOMOMYHOro
3emnepobcTBa e Mae Micue Ha TepeHax YkpaiHu.

1. OdiyinHnin cant CsitoBoro 6aHky [EnektpoHHun pecypc]. Pexum goctyny:
http://databank.worldbank.org/data/reports.aspx?source=2&country=ECS#
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EbekTnBHICTb iHXeHepHUX piweHb y NnpunagobynysaHHi-2017

YK 620.178.152:669-1
Ky3bmeHko O. B., ctyaeHT, BanaxoHoBa H. O., k.d.-M.H., cTapLwimin Buknagau

HauioHanbHUM TEXHIYHWUIA yHIBEpCUTET YKpaiHu
YkpaiHu « KniBCbkuii NOMITEXHIYHWIA IHCTUTYT iMeHi Iropst Cikopcbkoro»

Oco6nMBOCTI CTPYKTYpPM Ta MOXITUBI 3aCTOCYBaHHA BaKyyMHUX MNOKPUTTIB i3
BUCOKoeHTponinHux cnnaesis (BECiB)

BucokoeHTponiviHi cnnasn (BECu), wo cknagatotbca 3 5 i 6inbwe metanis y
cniBBigHOLWEHHI, 6rM3bkoMy 40 ekBiaTOMHOro (Hanpuknag, cnnasu cuctemmn Al-Fe-Cu-Ni-
Co-Cr, Ti-Cr-V-Nb-Mo Ta iH.), XxapakTepu3yloTbCa BUCOKOK TBEPAICTIO, XXapPOCTINKICTIO,
XXapOMILHICTIO, BUCOKOK KOPO3INHOK 1M MeXaHI4YHOK CTIMKICTIO Ta rapHOK 3BapoBaHICTHO
(o 3yMOBnNeEHO pi3HOPIAHICTIO MeTaniB y iX cknagi). Lle nos’da3aHo 3 TuM, WO B TakuxX
cnfiaBax CroOCTepIraeTbCs CyTTEBE 3POCTaHHA €eHTponil, WO cnpuse ¢OoOpPMyBaHHIO
HEeBMNOPAOKOBAHUX TBEPAUX PO3YMHIB 3amiweHHs. OCTaHHE Mpu3BOAUTL OO0 CUNBHOTO
CNOTBOPEHHA KpUCTasnivyHOI rpaTkn, BUKITMKAHE PISHULIEID aTOMHUX PO3MIPIB PO3YNMHEHUX
eneMeHTIB i, BIigMNOBIgHO, OO 3pPOCTaHHA TBEPAOCTI Ta IHWWMX MEXaHIYHUX Ta TEeXHIYHUX
xapaktepuctuk. Ocobnusoctamn BEC €, no-nepwe, Te, WO ANDY3is KOMMOHEHTIB €
NOMIPHOH, OCKINbKN BakaHCIl, SKi NOB’si3aHi 3 aTOMaMu PO34YMHEHNX €NEMEHTIB, (OPMYHOTb
CTiMKi KOMNIEKCU «aTOM-BakaHcis». No-gpyre, cnoctepiraeTbCs Tak 3BaHUN «KOKTENSbHUN
edeKkT», KU nondrae B Tomy, wWo BractusocTi BEC He € pesynbTtatom ycepeaHeHHs

B1TACTMBOCTEN €fIEMEHTIB, WO iX YyTBOpHOOTL [1].

Tak BEC - Fe-Ni-Co-Cr-Cu Ta Al-Fe-Ni-Co-Cr-Cu, L0 MalTb BUCOKY XapOMILHICTb,
NPOMOHYETLCA BWKOPUCTOBYBATM AN CTBOPEHHSA NErkux Tenmo3axMCHUX CTiNIbHUKOBUX
naHernemn, aki MOXyTb ePeKTUBHO BUPILLMTM NPOBeMn 3axXMCTy KOHCTPYKUINHUX efleMEHTIB
AEepOKOCMIYHOI TEXHIKM Big posirpiBy npu ix B3aemogii 3 atmocgepoto. CTBOPEHHS TaKNX

mMarepianiB eKOHOMIYHO BinbLl BUrigHO, HixX iCHYOYi Ha gaHun momeHT BEC.

JlitepaTtypa:

1. Cantor B. Multicomponent and high entropy alloys// Entropy. — 2014. V. 16
(9) — P.4749-4768. http [EnektpoHHun pecypc] // Pexum poctyny Ha 30.2017:
http://www.mdpi.com/1099-4300/16/9/4749.
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ETanu po3BUTKY pUHKY iHOopMaLinHUX TexXHosorin B YKpaiHi

MeTolo JaHOro OOChigKEHHS € BUAINEHHA eTaniB po3BUTKY pUHKY IT-B YKpaiHi Ta
BUSBITIEHHSA OCOONMBOCTEN KOXKHOIO 3 LiMX eTanis.

OTxe, AKWO NOAMBUTUCS HA AMHAMIKY 3MiHM obcsriB IT-puHKy YKpaiHM npoTarom
2004 — 2016 pp., MOXXHa YMOBHO BUOKPEMUTU TPU eTann Noro po3BuUTKY.

27 3 M a9

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

4 34 35

Puc. 1. uHamika obcary IT-puHky Ykpainm y 2004-2016 pokax, mnpa. 4on.

Mepwun etan MOXHaA YMOBHO HasBaTW eTanom asTomaTusauii. Llen nepiog
npogosxyBascss A0 2008 poky. [poTAroM HbLOrO XapakTepHoOK € iHTerpauida
iHpopMaLinHnX TexHonorin y 6isHec cepepoBuLle. 3aBepLUEHHSA LbOro etany npuvnagae
Ha noYaToK (piHaHCOBOI KpM3K B YKpaiHi.

Opyruin etan npogoexysascst 3 2009 go 2014 poky. Lle etan paujoHanisauii. Moro
nosiea noe’sizaHa i3 "BiabyaoBOK" HaUiOHaNbHOI €KOHOMIKM Y MNiCNs Kpu3n. IHdopMauinHi
TEeXHosorii 4O3BONMNKM pauioHanidyBaty Ta aBToMatuayBaT BUPOOHMYI npouecn. OCTaHHi
AOCNIKEeHHSA BKa3ylTb Ha Te, WO KOHKYPEHTOCMPOMOXHICTb HaLiOHaNIbHOI €KOHOMIKM Ta
piBeHb po3BUTKY |T cekTopy MnoB’A3aHi: Yim Bulle po3BuHeHa cdepa IT, Tum 6Ginbw
KOHKYPEHTOCMPOMOXHOIO € KpaiHa.

Y 2015 poui noyaBca TpeTin eTan, SKMW TpuBa€E A0 CbOroAHi. [Ana uboro etany
xapakTtepHa BcebiyHa iHTerpauist iHpopmMauinHux TexHonorin y 6isHec npouecu. Lle MmoxHa
nobauntn no 3miHi TpeHay obcsary puHky. 3 2015 poky Bigbyscs nepexig go dasm
3pocTtaHHs. Came y 2015 poui 36inbwmBCA piBeHb iHTerpauii ykpaiHCbKoro IT-puHky vy
ceiToBe rocrnogapcteo. 3 2015 poky BiabyBaeTbCA 3pOCTaHHA ekcnopTy IT-nocnyr.

BpaxoBytoun 4acoBun iHTepBan MK nepiogamu, MOXHa AiUTM BUCHOBKY, LLUO
npubnmaHo y 2020 poui iCHye iIMOBIPHICTb BWHUKHEHHSI NpobnemMu pecTpyKkTypuaauis
HauioHanbHOT eKOHOMIKM B iHGhopMauiiHy ekoHoMiky. LLlo6 pecTpykTypusauia Bigdynacsa
ycniwHo, HeobXxigHO nigBULLYBaTK pPiBEHb iIHHOBALUINHOI AiANbHOCTI, PO3BMBATU MEPEXEBY
iHpacTpyKTypy Ta MNoKpallyBaTM 3aKOHOL4ABCTBO Yy cdiepi iHTeneKTyarbHOI BIAaCHOCTI.
[na nonepemkeHHA BMNAMBY HeraTMBHUX Hacnigkie, HeobXigHO npoBecTM [AeTanbHe
AOCnNigXEeHHA TeXHOMNOrYHOro 6e3pobiTTs, XxapakTepHoro Ang iHpopMaLiHUX EKOHOMIK.

CnnCcoK BUKOPUCTaHUX axXepen

1. BabiniH O. C. Cratuctuka po3sutky IT-puHky B CLUA, Ykpaini n csiti / O. C.
Bab6iHiH. // CtaTuctuka Ykpainn. — 2013. — Ne1. — C. 22-28.

2. TepHoBa |.A. Ponb IT-cektopy YkpaiHM Yy pO3BUTKY 30BHILLUHBOEKOHOMIYHOI
aisnbHocTi / |. A. TepHoBa // CouianbHa ekoHomika. — 2016. — Ne1. — C. 69-76.

3. Cokon K.M. CsitoBui puHOK iHpopmauiiHux TexHonorin / K.M. Cokon //
CouianbHa ekoHomika. — 2015. — Ne3. C. 78-83.
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Bumoru no TeneBi3intHUX BUMipoBanbHMX CUCTEM ANSA BUMiIPHOBaHHA BUCOKUX
TeMmnepartyp

TenesisinHi  BumiptoBanbHi  cuctemmn (TBC) npusHayeHi gns AucTaHUinHoOro
aBTOMATUYHOrO KOHTPOMK 3a CTAHOM MNPOCTOPY Yy MNONi 30py TEenesBi3inHOro naT4yuka,
BUMIPIOBaHHSI BMCOX Temnepatyp B yCbOMY CreKTpanbHOMY pianasoHi. Lle possonsie
BigHecTn o TBC wmpokwid knac npwunafis i MPUCTPOIB, WO BUKOPUCTOBYIOTLCS B
NpuKNagHoMy Ta npomucrioBoMy TenebadeHHi ana 36opy Ta o6pobkM pisHOMAHITHOI
iHbopMaLil, a TakoX AN KOHTPOSIO | yrnpaBniHHA TEXHOSOMNYHUMK npoLlecamu B cknagi
POBOTOTEXHIYHNUX KOMMSIEKCIB.

TBC pinatbCca Ha HaniBaBTOMAaTW4HI, B SKMX HeobXxigHa HasiBHICTb onepaTtopa Ans
pobOTM cUCTEMMU, | MOBHICTIO aBTOMATUYHI — (DYHKLIOHYIOTb 6€e3 yyacTi onepartopa.

Mpn cknagaHHi TEXHIYHOro 3aBAaHHSA Ha po3pobky Byab-akol TBC, a TakoxX TeXHIYHMX
YyMOB 1 3acTocyBaHHs HeobXxigHO cdopmyntoBaTy psag  rofioBHUX NapamMeTpiB i
XapaKTepUCTUK, OO YMcra SKMX HanexaTb Taki:

TO4YHiCHi nNapamMeTpy Ta XapakTepUCTUKN (XapakTEPUCTUKN BUMIPY, BUSIBNEHHS,
po3anisHaBaHHs1). CTOCOBHO A0 BUMIpHOBanbHUX CUCTEM 3a3Buyan TyT 6epyTb A0 yBaru
cepegHboOKBagpaTUYHi abo rpaHuYHi MNOXMOKM BUMIpPY, NPO HE3MIHHICTb METPOSIOriYHmUX
napameTpiB. CtocosHo go TBC, siki BMpiWyOTb 3aBOaHHS nonepeaHboro BUsiBrieHHst abo
po3nisaHaBaHHs 00'ekTiB, 3a3BMyan BKa3ylTbCA Taki napameTpu, €K gonycrtuma
MMOBIPHICTb NMOMUNKOBOrO BUSIBMIEHHS  (MOMWIKOBOI igeHTudiKkauii) i , HaBnakwm,
MMOBIPHICTb NponycKky (He po3ni3HaBaHHsS) 00'ekTiB 3a yMOBU Noro nepebyBaHHA B 30Hi
crnocTepexeHHs. B AKOCTi xapakTepuCTUK BUSIBMEHHS (PO3ni3HaBaHHS) BUKOPUCTOBYIOTHLCS,
Hanpuknag, 3anexHiCTb nNpaBuUfbHOrO BUSBIEHHS (pPO3Mi3HaBaHHS) Bi4 CTaBrEHHSA
curHan/wym  (Npu  IKCOBaHUX 3HAYEHHSX AOMYyCTUMOI  MMOBIPHOCTI  MOMWIIKOBOIo
BUSIBNEHHS, NOMUIKOBOI igeHTudikauii).

®yHKUiOHanbHI napameTpu. Yucno i Bug BUMIpIOBaHUX BenuuuH (abo 06'ekTy
CMOCTEPEXEHHS), Aiana3oH BMMIPOBAHUX BENIMYMH, Yac BUMIPOBaHHS (BUABMNEHHA abo
PO3pi3HEHHA 00'eKTy), rOTOBHICTb 4O POBOTWU MiCNA BKIKOYEHHS, CTyrMiHb aBToMaTm3ail
KOHTPOSIO BUXIOHUX BENNYWH i iH.

EKcnnyaTau,ithi napamMmeTpu: TeMmnepaTypHuUmn giana3oH, A0NyCTUMUINA PiBEHb MEXaHIYHNX
BMMMBIB (y,qaplB Bi6paui17|) HafivHICTb cucTemMu, MOXNMBICTb 1T aganTtaudii abo
camoaganTauii Npy 3MiHi yMOB CNoCcTepexXeHHs, rabaputn, maca, CroXxvsBaHa NOTYXHICTb.

EKOHOMIYHI noka3HuKW. BapTicTb OKpEMUX KOMMOHEHTIB i CUCTEMW 3ararioMm, CTYMiHb iX
yHidpikauii.

Mig napameTpoM po3yMilOTb 4UCESbHE 3HAYEHHS SKOI-HEDYAb BENMYUHK, Lo
BigOOpaxa€e KOHKPETHY $SKiCTb cuctemMu (Hanpuknag, cepefHbOoKBagpaTuyHa noxubka
BMMIPIOBaHHSA); XapakTepucTuka saBnse coboto 3anexHiCTb TOro Ym iHWOro napamMeTpa Big,

3MiHM OOHOro i3 30BHILWHIX hakTopiB (Hanpuknag, 3anexHiCTb cepeHbOKBaLpaTUYHOI
noxubku Big TemnepaTypm).

Otxe, ons po3pobu 6yab-akoi TBC gns BMMiptOBaHHS BUCOKMX TemnepaTyp HeobxiaHo
AOTPUMYBaTUCb BCiX BULLE cCKasaHWX BuMOr, TOBTO HeobxigHO ccopmyrnioBatn psag
rONOBHUX NapaMeTpiB i XapakTePUCTUK.
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NIABULLEHHA E®EKTUBHOCTI NPUITAAOBYAIBHOINO BUPOBHULITBA LLNAXOM
IMITALIMHOIO MOAENIOBAHHA

B npunagobyayBaHHi OOCUTb BaXNUBUM € SIKICHA MiAroTOBKA Ta HanaroKEeHHS
npouecy BUrOTOBMNEHHS HeoOXigHOro npoaykTy. HesikicHe BWKOHaHHA BKasaHuWx pobiT
npussege 00 3Ha4YHMX BUTpAT PiIHAHCOBUX PECYPCIB i Yacy, WO € BaXNUBUM (pakTopom,
KNI HEraTMBHO BNSIMHE B NOA4ANbLIOMY Ha 4O BCbOro BUPOOGHNYOro npouecy.

Ha cborogHi aktyanbHOW € 3ajaya BUrOTOBSIEHHA CKMagHUMX npunagis
Pi3HOMaHITHOro NPU3HaYeHHS. CyuvacHi TexHonoril BMPOOHMUTBA NOCTINHO
BOOCKOHAamNKTLCA, WO € PYLUIMHOK CUMOK, SiIka HaZae MOXIUBICTb CTBOPKOBATU HOBITHI
BUPOOM ANA BUPILLEHHS MHOXWHW CKMNagHUX 3adad eKOHOMIKM i NPOMUCAOBOCTI. |CHye
notpeba NPUCKOPEHHA CTPOKIB MPOEKTYBAHHA i BUrOTOBMEHHS BUPOOIB, SIKUX HaranbHO
noTpebye NPOMMUCIIOBICTb KpaiHW. BaxnmBum € 30inblIeHHA 00’eMiB BUrOTOBMEHHA LMX
BNPOGIB, 3MEHLUEHHS TX COBIBapTOCTi Ta MiOBULLEHHSA SKOCTI, WO [03BOMAUTb YCHILIHO
BMKOHATW NOCTaBMeHi 3aBgaHHs 3 NiATPUMKM MPOMUCIOBOIO PO3BUTKY B YKpaiHi.

Tomy AOns BUpILLEHHA HaBedeHMX 3agad npu po3pobui Ta BUPOOHMUTBI HOBUX
CKnagHux BUMpoObiB NPOMOHYETLCS BUKOPUCTOBYBATM METOAM iMITaLiMHOMO MOAENOBaHHS.
AHani3 cyyacHux 3acobiB iMiTauiiHOro MoAentoBaHHA NMokasas, WO ANS LbOro AouifnibHO
3acTocoByBatn  OaraTodyHKUiOHanbHe cepefoBuwe  iMiTauiHOrO  MogentoBaHHSA
AnyLogic. 3a gonomorow gaHoi CUCTEMM € MOXIMBICTb nobyayBatm mogeni AinbHWLb
BUrOTOBMEHHS AeTanen Ta niHin CKnagaHHs cknagHux BUPOBIB LWIMAAXOM imiTauil BCix
€MNeMEHTIB TEXHOMONYHNX MPOLECIB e OO Mo4vaTKy 3anycKy iX peanbHOro BMpoOHMUTBA.
lMepeBaramu nporpamHoro 3acoby AnylLogic € Te, WO uUe cepenoBule MOOENOBaAHHSA
NigTPMMYE MPOEKTYBaHHA, PO3pobKy Ta AOKYMEHTYBaHHSA Mofeni, AO03BOMSE BUKOHATU
KOMM'IOTEPHI eKCNepUMEHTM 3 MOAEN 0, BKIKYAaKYKM Pi3Hi BUAW aHanisy — Big aHanisy
YyTNMBOCTI NapameTpiB MoAeni 4o iX oNTUMI3aUil Wwoao BUOpaHOro Kputepito.

Micna cTBOpeHHs iMiTauinHOT Mogeni AinbHULI BUTOTOBIIEHHA Ta CKNagaHHsS BUPOBy
PO3MOYMHAETLCA (pas3a NPOEKTYBaHHS, WO MNOB'A3aHa 3 MNPOBELAEHHSM EKCNepUMEHTIB.
TakuM YMHOM € MOXIMBICTb TeCTyBaHHS BaraTbOx napameTpiB BUPOOHUYOro npouecy 3
METOHK BMU3HAYEHHS ONTUManbHUX pileHb. Mpu yubomy nporpama AnyLogic BUKOPUCTOBYE
BCi BUXiOHI AaHi (3Ha4YeHHs1 NapaMeTpiB, KOHirypauii nnaHyBaHHs TOLWO) Ta iMiTye poboTy
AiNbHULUI BUTOTOBINEHHS AeTanen Ta cknagaHHs Bupoby B peanbHOMY macLutabi yacy.

[MpoBeOeHHs eKcnepuMeHTYy 3 BMKOPUCTaHHAM iMiTauiiHOl mogeni BUpOBHWYOro
npouecy OO3BONUTb BU3HAYNTU HANKpaLLMIA TN BUPOBHMYOT MiHii B LiNIOMY 3 OTPUMaHHAM
ONTUMasibHUX MOKa3HUKIB BUPOBY. TakoX € MOXMUBICTb BUKOHATU TECTYBaHHS MHOXWUHU
napameTpis BMPOOHMUTBA, BKOYAKYM MPOMYCKHY 34aTHICTb MOTOKY Ta  KinbKiCTb
HeoOXxigHOro obrnagHaHHA, ONS BU3HAYEHHST TOrO Tuny BUPOOHMUTBA, WO 6yae HanbinbL
edeKTMBHUM ON1s1 BUTOTOBIIEHHSA BUPODBY, a TakoX BM3HAYUTK haKkTopu, AKi BNANMBaKOTb Ha
KiHLLeBi MOKa3HMKM SIKOCTi CTBOPIHOBAHOMO NMPOOYKTY.

Pesynbtatom iMmiTauiHOro MopfentoBaHHA Ta MNPOBEOEHHS eKCNepuMEHTIB 3
3aCTOCYBaHHAM OTpMMaHOI Mogeni € nNiaBULLEHHA edEKTUBHOCTI  BUKOPUCTAHHS
obnagHaHHsA, ONTMMI3auis BMPOOHMUTBA, CKOPOYEHHA Yacy BMPOOHMYOrO  LMKIY,
30inbLeHHA 06’eMiB BUPOBHMLUTBA Ta NOKPAaLLEHHS SSIKOCTi FOTOBOIO BUPOOY.
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EcpekTUBHICTb BUKOPUCTAHHSA aBTOMaTU30BaHOro KOHTPOJO npouecy
c¢dpe3epyBaHHA Ha BepcTaTax 3 YIMY B ymoBax «6e3nogHOI TeXHonorii»

Ha cborogHilWwHin geHb rofIoOBHUM YMHHUKOM BNPOBaMKEHHS Oyab SIKOI CMCTEMM € 1T
e(EeKTUBHICTb Ta EKOHOMIYHA [OUiSbHICTb, Ui ABa dakTopu SABNAKTLCA OCHOBHUMMU
YMHHUKaAMW, Ha SKi BApTO 3BepTaTu yBary npu po3pobui 6yab SKnx cuctem.

KoHTponb npofgykuii h TexHiyHa fgiarHocTuka 06'eKTiB A403BOMAKTb OUIHUTU SKICTb
BMPOBRIEHOT npoayKLii, ogepxatn 06'eKTUBHY iHpOpMaLilo NPO peanbHUA TEXHIYHUI CTaH
06'eKkTiB, WO GaraTto B YOMY CTUMYJIHOE PO3BUTOK TEXHOSMOTMYHUX MpPOLECiB BUPOBHULTBA,
aonomarae BMbpatu npaBUiibHUIN PEXUM eKcnyaTtauii, OLiHUTY eKOHOMIYHY eDEKTUBHICTb
i ekonoriyHy 6esneky CUCTeM.

Ha cyyacHomy eTani po3BuTKy npunagobyayBaHHA ANA BUFOTOBIIEHHSA CKNagHWUX
aeTanen BUKOPUCTOBYETBLCA (Ppe3epHi BepcTaTn 3 YACTIOBUM MPOrpamMHUM yrnpassliHHAM -
Urly. BoHwu BOMOAiIIOTL BENbMU BEMUKMMU MOXIMBOCTAMM MO 0b6pobui cknagHux no
KOHCTPYKLUiI AeTanen 3 BUMKOPUCTaAHHAM 6GaraToi HOMEHKNaTypu piKy4mx iHCTPYMEHTIB B
aBTOMaTUYHOMY pexumi 6e3 BTpy4yaHHs pobiTHuKiB [1].

Cuctemn giarHOCTyBaHHA MOXYTb OyTM  MOXYyTb OyTM aBTOHOMHUMKM abo
CKNaZloBOK CUCTEMOKO aBTOMATUYHOIO YNpaBmiHHA TOYHICTIO. Taki CUCTEMM MOXYTb
AiarHocTtysaTu: 1)3HOLLEHHA pi3anbHOro IHCTPYMEHTY; 2) CTaH npouecy pidaHHA; 3) TOYHI
BiAMoBW; 4) pyHKUiOHanNbHI BiaMoBM [2].

Mpn MexaHivHin 06pobui HanyacTiwow NpobnemMoro cTae BigMOBa IHCTPYMEHTAa, L0
B noganbluoMy MOXe Mpu3BECTM [0 HenepeabadvyBaHmx Hacnigkis. 3 ycix meToais
AiarHoCTyBaHHSA cnig BUAINUTY Ti, Wo 6a3yoTbCa Ha cunoBux napametpax, tTepmo — EPC
Ta aKyCTUYHIN eMicil.

Cuctema aBTOMaTM30BaHOrO KOHTPOMO npouecy dpesepyBaHHS,BUKOPUCTOBYE
aKyCTUYHYy  eMiCito, CunoBMMA napameTp, EnekTPUMYHUK curHan Ta  Bibpaduito.
[MpoaHanizyBaBLUM Ui napameTpun 3a SOMOMOrol HeMpoMepexXi MOXXHa OTpUMaTh MPOrHo3
CTaHY iHCTPYMEHTY.

TakmM YUMHOM,BUKOPUCTAHHA CUCTEMW aBTOMATU30BAHOIO KOHTPOSIKO MOKa3ye
BUCOKY €(EeKTUBHICTb,003BOMAE MIABULLMTU MPOAYKTUBHICTL BMPOOHULTBA, TOYHICTb Ta
AKICTb BUPOGIB.

JlitepaTtypa:

1. OctacbbeB B. A., Teimumk . C., LlleBuyeHko B. B. ApgantuBHas cucrtema
ynpasneHus. — MexaHusauunsa n astomatmnsauma ynpasnenus. — Kues, Ne1, 1983. —
c.18 - 20.

2. Ckopoxog A. A., lesuyeHko B. B. Cwucrema pguarHoctukum paboTocnocobHOCTM
PeXyLero MHCTPYMEHTa B YCIOBMSIX aBTOMaTU3MpOBaHHOro npowussoacrtea //
CoBpeMeHHble Hay4Hble uccnegoBaHna u uHHoBaumn. 2014. Ne 4 [ONeKTPOHHbIN
pecypc]. URL: http://web.snauka.ru/issues/2014/04/33014

3. WeByeHko B. B. Cuctema KoHTpomno npouecy oO6pobku petanen B ymoBax
"OesntogHoi TexHonorii" / B. B. WeBueHko, |. B. KaniHoc, . O. 'paboBcbkun //
MepcnekTuBHi TexHonorii Ta npunagn. - 2011. - Bun. 1. - C. 223-231. - Pexum
poctyny: http://nbuv.gov.ua/UJRN/ptp_2011_1_26
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BO3MOXHOCTU KOONEPAUUU N CNELUMATIU3ALIUN YKPAUHCKOIO
OMNTUYECKOIo NPON3BOACTBA B MUPOBYIO 3KOHOMUKY

OnTuka 3aHMMaeT Begylee MecTo B MWPOBOM MNpoum3BoAcTBe, 0cobeHHO B cdepe
npubopocTpoeHusi, onst bonee geTanbHOro aHanua3a paccMoTpum obliee 3HavyeHuMe nokasartens
BHYyTpeHHero Banosoro npoaykra (BBI1, aurn. GDP) B pamkax Bcex cTpaH 3a 2015 rog, KoTopbii
coctaensiet 74,15 TpnH gonnapoB. AHanornyHbiM nokasatenem GDP gns YkpauHbl 3a 2015 rog
aBnsaeTcsa cymma B pasmepe 90,62 mnpg gonnapos. Mcnonb3ysa 3Tu 3HaYeHWsi, MOXXEM BbIYMCINTD,
YTO B MPOLIEHTOM COOTHOLIEeHUN forns YkpanHbel B MuposoM GDP coctaengaeT Bcero 0,12 % [1].

lMpoBoasa uccnegoBaHue, KacaroLeeca onTUYeCKoro NponsBoAcTBa MMeeM AaHHble, YTO 3a
2015 rog MnpoBoW pbIHOK ONTUKM COCTaBNSET 24 mnpg gonnapos [2].

Hangém pacuétHyto BennumHy GDP, kotopasa OygoeT ocHoBaHa Ha MOJSTYYEHHOM paHee
NPOLIEHTOM 3Ha4YeHUN JONU YKpanHbl B MUPOBOM BHYTPEHHEM BarioBOM MPOAYKTE.

Takum o6pasom, BUAMM, YTO NOTEHUManbHO YKparHa B cchepe onTU4EeCcKoro npomsBoacTea
MOXET NpeTeHaoBaTb Ha 00BHEMBI, paBHbIE NPUMEPHO 28,8 MnH 4ONNapoB.

CpaBHUM nonydYeHHoOe 3HayeHne C pearnbHbiIM OOBLEMOM YKPAMHCKOrO pbIHKA OMTUYECKOM
npoaykumm 3a 2015 rog, KOTOpbIA MO OLEHKaM ero y4acTHMKOB COCTaBnseT B panoHe 6-8 MIH
ponnapos [3].

Conocraensasa pacyéTHoe u hakTU4ecKoe 3HaveHusl, a uMeHHo 28,8 MnH gonnapoB ¢ 6-8
MITH 4ONnnapoB No gakTy BUAMM, 4YTO YKpavHa B cdhepe onTUYecKoro NponM3BOACTBa TEPSIET OKOMO
20 MMNIMOHOB AONNAPOB, YTO ABMNSETCS HEYA0BNETBOPUTENBbHbLIM NOKa3aTenem.

Ha paHHbI MOMEHT YKPaWHCKMIA PbIHOK MpeacTaBnsAlT Takue Beaylume npousBoAnUTEnu
onTtudeckon npogykumm: KM CIr1C "Apcenan”, I'T1 "M3tomcknin npubopocTtpoutensHbii 3asog”, OAO
"BMHHMLKMIA OMNTUKO-MEXaHNYECKMIA 3aBO4", KOTOpble COCpedoToumnm B cebe 3HauyuTerbHble
TeopeTnyeckne HapaboTKM U NPON3BOACTBEHHbIN NOTEHUMan.

Mcxoga w3 aToro, cnegyet, YTO nNpeanpusaTud, cneuynanusvpyrowmecss B cdepe
Npon3BOACTBA ONTUYECKMX MaTepnanoB MMEKT BCE BO3MOXHOCTM YBENUYEHNS 06 bEMOB NpoAaxX.

OgHMM 13 LenecoobpasHbiX peLleHnn MOXeT CcTaTb Koonepauus C  KpynHemwumMmm
MUPOBbIMW MPOU3BOAUTENSMU B U3roTaBNMBaeMon NPOAYKUUW KOTOPbIX OyayT MCNOSib30BaHbI
nepeaoBble OTeYEeCTBEHHbIE pa3paboTKu.

[na pocTukeHus cOTpygHMYecTBa C BedyLUMU NpeanpusTUSMU CTOUT COCPeaoTOuUTb
YyCUNUA Ha cneayroLlem:

- NOBbILLEHNE YPOBHSA KBanNuukaLmm nepcoHana;

- BHEAPEHME W UCNONb30OBaHWE MepeaoBbiX TEXHONMOrMM U  AOCTMXKEHUMW HayyHO-
TEeXHMUYEeCKOro nporpecca;

- W3roTOBIIEHME KOHKYPEHTOCMOCOOHOM npoayKuun, yaoBreTBopstowen notpebHocTam
HOBEMLLMX CTaHOAPTOB AN1S 9KCNopTa Ha MUPOBOW PbIHOK;

- 00beavHeHne WHTEeNneKkTyanbHOro noTeHumana B cdepe COBMECTHOM pa3paboTku
WHHOBALMOHHbIX pPELLUEeHNA N CO30aHUSA YHUKANbHON KOHKYPEHTOCNOCOOHOM BbICOKOTEXHOMOMMYHOM
COBPEMEHHOM NPOaYKLUN.

OTmeTuMm, 4TO YKpanHa He TONbKO MMEET rMnoTeTUYeckne BO3MOXHOCTU PasBUTUSA, HO U
obnagjaeTr peanbHbIMW pecypcamu, Kak WHTEnnekTyanbHbIMU U TEXHOMOrMYECKUMU, TakK W
CbIPbEBbIMM.

MoaBogs MTOr, O4YEBUOHO, YTO ONTUYECKas NMPOMbILLNIEHHOCTb YKpauHbl LOMKHa BblibpaTb
KypC Ha Koonmepauui nNpPenmyLlecTBEHHO C MMPOBbIMM  MOHOMOMMCTaMW, COBMECTHOE
NPOM3BOACTBO C KOTOPbIMM [AacT CYyLWeECTBEHHbIA MPUPOCT K OOBLEMY pblHKA YKPaAWHCKOW
ONTUYECKOWN nMpoaykuuun. A Takke, BO3MOXHa crneumanmsaumsa B Takux cepax, Kak 3rotoBneHune
ONTOBOJSIOKOHHOM MPOAYKLMM, BbICOKOTOYHbIX ONTUYECKUX ISNEMEHTOB ANSA WUCNONb30BaHWUS B
N3MepuUTENbHON TEXHUKE, B TOM YUCHEe, B KOCMUYECKOW N BOEHHOM oTpacnsax [4].

HMTepaTBpa:

1. World DataBank [EnekTpoHHUI pecypc] - Pexxum goctyna K pecypcy:
httﬁ/i//databank.worldbank.or

2. Mintel International Group [EnekTpoHHuIA pecypc] - Pexnm goctyna K pecypcy:
http://www.mintel.com

3. CyyacHi TeHaeHuii Ta npobnemwn pO3BUTKY ONTUYHOIO PUHKY B YKpaiHi Ta 3a KOpAOHOM
[EnekTpoHHuin pecypc] - Pexum goctyna k pecypcey: http://probl-economy.kpi.ua/pdf/2014-40.pdf
4. [opiH H. O. MixxHapogHe HayKOBO-TEXHIYHE CMIBPOBITHULTBO SK YNHHUK MOAEPHI3aL,ii EKOHOMIKN
/ H. O. lopin // Haykosi 3anucku. — 2012. — Ne3 (405). —C. 30-35.
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MpucTpin ana niaBuweHHA ecpeKTUBHOCTI peabiniTauii rominkoBocTonHoro cyrno6y

MpryunH BTpaTU pyxnMBOCTI KiHUIBOK Ayxe 6arato. OgHMMK 3 HaWMOLUMPEHIWnX €
TpaBMU BINCbKOBUX, LLO NPU3BOASATb OO HEPYXOMOCTI KiHUiBOK, TpaBMU, OTPUMYyBaHi nig
vyac O TI1, cnopTuBHi TpaBMM 0COBNNBO TOHKMX KICTOK FOMIfIKM, Ha SKi npunagae Bcs onopa
i Bara opraHiamy. Peabinitauia rominkoBoctonHoro cyrnoba 6e3nocepeaHbo 3anexuTb Big
BUOYy TpaBMK, naToreHedy 3axBOPHOBaHHSA. TepMiH BIiOHOBMEHHA 3anexuTb Big
iHOMBIAyanbHUX 0COBNMBOCTEN KOXHOI NIOAMHK (BiK, CTaTb, CTYNiHb MNOLUKOAXXEHHS 3B'I30K
- pO3TArHeHHA abo nepenom, Metoguka fikyBaHHa i 7.4.) Ona nigBuweHHs edeKTUBHOCTI
AyXe BaXnMBO noyaTtu peabinitauito NpoTaromMm 28 AHiB nicnga TpasMu. AKLWO X Yy nauieHTa
noBHa iMMob6ini3auia To Len 4Yac MoXxe 3Ha4YHO KONnMBaTUCA.

Takox [0 BTpaTU PYyXMBOCTI KiHLIBOK MPU3BOAATb IHCYNbTU — BUNAAKM FOCTPOro
NopYyLLEHHS MO3KOBOIO KpOBOOBIry, WO MOXe TArHyTM 3a coboto napaniy m’asis. B YkpaiHi
LLIOPOKY peecTpyeTbea binble 111Tuc. iHcynbTiB. Y GinblocTi BUNagKiB yHKUil opraHiamy
MOXHa BIAHOBUTU MPWU NPaBUSIbHO NPU3HAYEHOMY KypcCy MiKyBaHHSI i BYACHOMY mno4vaTky
peabiniTauii.

B ycix o3HavyeHnx Bunagkax nutaHHs peabinitauil iMMo6inisoBaHMX KiHLIBOK CTOITb
Ayxe roctpo. ToMy HeobBXigHICTb CTBOPEHHS MEXaHI4YHOro TpeHaxepy AN BiOHOBIIEHHS
OYHKUIN € Ha CbOroAHI akTyanbHOW 3agadveto. B 3anexHocTi Big cknagHoCTi TpaBMU Taki
NPUCTPOT  KNacudpikyloTb Ha ABa TUNW: ANS  akTUBHOI i nacuBHOI  pO3pobkm
roMifIKOBOCTOMHOro cyrrnoba.

3 MeToK niaBuLLEHHSA edeKTMBHOCTI peabinitauil NpOnoHyeETbLCSA MeXaHiYHU1
TpeHaxep, wWo Oyae BigTBOPKOBATUM PyXM B FOMISIKOBOCTOMHOMY cyrfiobi 3a 4OMOMOrow
eneKTpOMeXaHiYHOro ABuryHa. TakoX HUM MOXHa 3ajaBaTu KyT 3rMHAHHSA\PO3rMHaHHS
cTonn B 3anexHocTi Big eTtany peabinitauil. We ogHum 3acobom nigBULLEHHS
eeKTUBHOCTI € OfHOYacHe BWKOPUCTAHHA akynyHKTypu Ons ctumynsauii 6ionoriyHo
aKTUBHUX TOYOK Ha CTOMi JIIOOAUHMN.

Po3pobnsaeTbcsl enekTpoHHa 4YacTMHa AaHoro mogyns, wo 6yae cknagatucs 3
Onoky ob6pobku iHopMauii (KOHTPOMb CUNKU MNPUTUCKAHHS, Yacy KOHTakTy Touwo), Ta
pPO3pOOKM 3pYYHOro Ta NPOCTOr0 Yy BUMKOPUCTAHHI iHTepdency kopuctysada. Lle opgHieto
nepesarold Ma€e CTaTuM LUiHa 3a paxyHOK MOLWYKY i BUKOPUCTaHHA Oinblw geleBunx
KOMMAEKTYOUNX, OCKIfIbKM aHanoriyHi npucTpol 3akopAOHHUX BUPOOHUKIB € AOCTaTHbO
aopornmu, a B YkpaiHi Bupobu gaHoro npoquinto He BUroTOBNSKOTLCA.

[MoegHaHHA BNMMBY MeXaHIYHUX PyXiB | akynyHKTYpU Mae iCTOTHO nNiaBULLMUTU
edeKTUBHICTb peabiniTauii roMifIkoBOCTOMHOro cyrrnoba.
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EdeKkTUBHICTL BUKOPUCTAHHA MaHinynAaTopiB NPy KOHTPOsi 06’€KTiB CKnagHoi
reomeTpuyHoil dopmu

Kpim npobnemn HasBHOCTI AedekTiB iCHye LWe OAHa He MeHLW BaxnMBa — Ue
Nponyckn AedekTiB Mnig 4Yac KOHTPONbHUX ornepadin. CymniHHe BUKOHaHHS NepcoHasiom
cBoei poboTM Ta KMoro Keanigikauis € OCHOBHUMM pakTopamu, WO BMAMBaKOTb Ha
nponyckn paedekTiB. FAK BBaXalTb creuianictm B 00nacTi KepyBaHHA SKiCTIO, B
cepegHboMy 95 % npobnem opraHisauii B ranysi kocTi B KIHLUEBOMY BUMNaAKy MOB’s3aHi 3
nepcoHanomM, #noro ncuxoqisyHMM CTaHOM B MOMEHT BWKOHAHHS  KOHTPOSIO.
EdekTnBHicTb BUPOBOHMUTBA BU3HAYAETLCA TUM, $SK J00Ope HaBYEeHUW, NpPaBUSIbHO
OpraHi3oBaHWn Ta BMOTMBOBaHWM nepcoHan. Lle os3Hadvae, wo HenpasurbHa o06pobka
pes3ynbTaTiB KOHTPOMKO (HedocTaTHs Ksasnidikauisi, xanaTHe BiAHOLWIEHHS), a TaKOoX
NPUCYTHICTb CYH’€EKTUBHOIO doakTopy Nif Yac BUKOHAHHS KOHTPOSIKO BPYYHY MPU3BOAUTL He
TiNbKM 0O NponyckiB gedekTiB ane n 4o nepedbpakoBkn. SMEHLWNTN CyD’ EKTUBHI MOXUOKM
Ta MigBUWKMTM TOYHICTb KOHTPOMKO MOXHAa 3a [AOMNOMOrow asToMaTu3auii npouecy
KOHTPOSO i, 30KpeMa, 3acTocyBaHHAM B cuctemax HK nporpamoBaHux maHinynsitopis.
IcHye MOXNUBICTb HaBITb MiKBigaUil gedekTiB, Hanpuknag, HenpoBapu B 3BapHUX LUBaXx,
LUNAXOM 3anamM’siTOBYBaHHS | MOBTOPKOBAHOCTI pyXiB 3axonfioBaya MaHinynatopa 3
yTpUMyBaHUM 3BaptoBasibHUM efeKTPoA0M 3aMiCTb MEPBMHHOIO NepeTBopoBaYa.

BaraTto Bnpo6iB MatoTb cknagHy opmMmy i IX KOHTPONbOBAHI NOBEPXHI KPUBOMIHINHI:
npodinboBaHi 3a BfacHMM aepoguMHaMmiyHUM npodhiiemMm nonaTku fonaTteBux MalluuH
(BiTpogBUryHiB, TypOiH), Kpuna niTanbHUX anapaTtiB, pobodi npocini 3ybyacTmx Konic
Towo. EdeKkTMBHICTb 3acToCyBaHHS MaHinynaTtopiB B aBTomMatusoBaHux cuctemax HK
3anexuTb We W Big rpamMOTHO HamMCaHOro MPOrpamMHOro KoAdy ASis KepyBaHHS PYyXOM
NaHOK ANns SKICHOro NOBTOPEHHS KPUBOMIHIMHOCTI KOHTPOMNbOBaHMX MOBEPXOHb. [TONOBHUM
KpUTEPIEM MOXIMBOCTI HaNMMCaHHS Takoro Koy Ta 34INCHEHHS KepyBaHHA € CTBOPEHHS
MaTeMaTUYHOIO ONUCY KOHTPOJTbOBAHOI KPUBOSIIHIMHOI NOBEPXHi 06’€KTa KOHTPOSHO.

3a 4ONOMOro 3MiHW AaTUYMKIB MOXXHa KOHTPOSOBATW Pi3HOTUMHI NOBEPXHI 06’EKTIB i
3MiHIOBaTU CTUNb AiarHOCTMKN B 3ane)HOCTi Big noctaBneHol 3agadi. LLnaxom 3miHu
KOHCTPYKLUIT i KINbKOCTI CepBONpPMBOAIB A0 MaHinynatopa MoXHa 36inbluyBaTh KifbKiCTb
CTEneHiB BIifIbHOCTI, WO MOXe ICTOTHO PO3LUMPIOBATU KOO OO’EKTIB KOHTPOMIO CKMagHoI
reomeTpuyHol opmu. TMMigBUWNTM €(EKTUBHICTL BUKOPUCTAHHA MaHIiNynsiTopiB MOXHa
TaKOX CMPOCTUBLUMN OMUC KPUBOMIHIMHOT NOBEPXHi, Hanpuknag, 34NTYyHUN TPAEKTOPID pPyxy
3 KOMM'IOTEPHOI Nporpamu, B sikin amogenboaHa 3D mogens OK, abo BMKOPUCTOBYHOUM
Kamepy, po3TalloBaHy Ha 3axonsioBadi.
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3ABE3IMNEYEHHA KOMEPUIMHOIO YCIHIXY MNOBYTOBUX CBITIIOAIOAHUX
nPUNAALIB HA MIKPONMOPOLIECOPHOMY KEPYBAHHI

Y TenepewmHin _4ac CBITNOAIOAN  BUKOPUCTOBYIOTbCA  AK  MNEPCNeKTUBHE  Keperno
BUMPOMIHIOBaHHA. BOHM  3aCTOCOBYIOTLCA  Bif, OCBITNEHHSA MPUMILLEHb 00  CKnagHuX
OCBITIIOBaNbHMUX YCTAHOBOK, B SIKMX HEOBXIOQHO MaTu pO3CisiHe CBITNO 3 peryribOBaHOK SCKPaBICTHO.
3 MEeTo OTpMMaHHA BCbOro CMNEeKTpy CBiTNa [Ansi OCBITNIEHHS pobounx Micub paHiwe
BMKOPWUCTOBYBAITMCS Namnn po3XaprloBaHHS, Mi3Hille — NIOMIHECLLEHTHI namnu, JoHeaaBHa — Tpuy
pi3HMX cBiTnogioan (4epBOHWUN, 3€NEHUN, CUHIN). 3 METO LWBWUAKOI 3MIHK KONbOPY i OTPUMAaHHS
BCbOIO CMEKTPY BWUMNPOMIHIOBAHHA [OOLINbHO BUKOPUCTOBYBaTWM CBITNOAIOAN, SKi KepyrTbCs
LUMPOTHO-IMMNYNbCHOK Moaynsuieto. Ha cborogHi Bxe € csitnogiogn 3 B6yaoBaHWM ApanBEPOM i
Kpuctanamu TpbOX KONbOPIB B OAHOMY KOPMYCI.

[ponoHyeTLCA BUKOPUCTOBYBAaTM NMOBYTOBI CBITNOAIOAM B AKOCTI OCBITNIOBaNbHUX NpUNaais ans
npumilleHb. 3. MeTOl  MOPIBHAHHA  €HEeprocrnoXuBaHHA  CBITNOAIOAIB  PO3paxyemMo
eHeproedeKT1BHICTb NaMmn Po3KapeHHs Ta NMIOMIHECLEHTHUX namn.

» [obyToBi ceiTnogioan: ana npuknagy obpaHo niHivky 3 30 ceiTnogiodis, cymapHa
NOTYXXHiCTb Akoi 9 BT1. CBITNoBui NoTik (OCBITNEHICTb ab0 SACKPABICTb) ANsl TAKOl MOTYXKHOCTI
npubnusHo gopisHioe 1000 JIm. 3pocTtae BiH NiHINHO i3 36iNbLIEHHAM KiNbKOCTI CBiTNOAIOAIB |,
BIQNOBIAHO, NOTY>XHOCTI. TO6TO npwu BapTocTi 1 KBT enektpoeHeprii 0,72 rpH Ta NPU BUKOPUCTaHHI
CBiTJ‘IO,El,iO}aiB 5 rognH Ha geHb, 30 OHIB KOPUCTYBAHHA HAMKM 06iNOYyTLCA NPUGN3HO:

9 BTt * 5 roguH * 30 aHie = 1,35 kBT *rop;

1,35 kBT*rog * 0,72 rpH = 0,97 rpH = 1 rpH 3a 1 micAub.

»  Jlamna po3xaploBaHHSA: Ans npuknagy obpaHo nammny MOTYXHICTIO (€HEProcnoXmnBaHHAM)
75 BT1. CeiTnoBun notik gns Takoi namnu gopieHioe 935 JIm  (npu Takin 3HauYHIA pisHMUI B
MOTY>KHOCTI, CBITAOBWI NOTIK Aewo MeHwui). [Mpn Tux xe ymoBax 1 Micsiub BUKOPUCTaAHHA Takol
namnu obinaeTbCca CNoXnBaYeEBI:

75 BT*5 roaunH * 30 gHiB = 11,25 kBT *rop;

11,25 kBT*rog * 0,72 rpH = 8,1 rpH = 8 rpH 3a 1 micaub.

> JllomiHecueHTHa namna noTyxHicTio 20 BT. CeiTnoBun NoTiK ANdA Takoi Namnu OOPiBHIOE
980 JIm. Po3paxyemo Ansa uiei namnm eHeprocrnoXXnBaHHs:

20 BT *5 roauH * 30 gHiB = 3 kBT *rog

3 kBT * 0,72 rpH = 2,16 rpH = 2 rpH 3a 1 micAuUb.

[lMopiBHAHO i3 cBiTNodiogaMu pisHULA NpakTUYHO y 2 pasu. lNpu BukopucTaHi = nobyToBMX
CBITNOAIOAIB B YCiX KiMHaTax KBapTMpW, Pi3HMUS BUMAE CYTTEBOK. TakoX OKpeMmi pisHOBMAM
JNIOMIHECLEHTHMX JlamMn MalTb Taki HeJosnikM, $K: MEpPEXTiHHSA, HeOoOXiaHICTb [0AaTKOBOro
obnagHaHHA Ang 3anycky namnu, BENUKi po3mipu.

PisHnus B eHeprocnoxusaHHi o4eBuaHa. Pospaxyemo cobiBapTicTb BCiei yctaHoBku. [Ins
NoBHOLHHOT poboT nobyTtosux ceiTnodioais WS2812B HeobxigHi: cami csiTnogiogn Ta
MiKpOKOHTponep. B YkpaiHi X He BUpob6nsioTb, TOMy UiHM B6yayTb BKkasaHi B gonapax CLUA.

B AKOCTi MIKpOKOHTpONepa MNpOMOHY BUKOPWCTOBYBaTM KOHTporep dipmu  Microchip
PIC10F320, ToMy WO BiH Manux pPo3mipiB (4O BaXNIWBO), BiOHOCHO [OeLlleBUrd Ta NiagTpUmye
LUNPOTHO-iMynbCcHY moaynsauito (LUIM), 3a fonomoroto sikol cBiTrnogioan kepytoTees. 'ypToBa UiHa y
odiuinHoro BupobHuka — 0,36 $ 3a WwTyky npu 3amoenexHi Big 5000 wrT.

B skocTi cBiTnogiogiB gouinbHo BuKkopuctoByBatu giogn Tuny WS2812B. [MponoHyeTbca
BuKopucTatn aiogn Big Adafruit, ockinbkM BOHM €OWHI Ha PWHKY MNPOMOHYIOTb Taki Aioau, He
BpaxoBYOUM KMTanCbKi aHanoru. N'ypToea uiHa ans Hux cknagae 3,60 $ 3a 10 wrT. (0,36 $ 3a wrT.)
npu 3amoBsrieHHi Big 1000 wr.

Tob6To cobiBapTictb 30 cBiTnogioais Ta koHTponepa 6yame cknagatm 11,2 $. Takox 6yayTtb
He3HauyHi BMTpaATM Ha OpOTM Ta pagio KOMMOHEHTM (pe3ncTop, KoHaeHcaTtop). [lponoHyto
nporpamyBaHHsi KOHTporepa nif KOXHOro KOpWUCTyBaya Ta MOCTayaHHs WOMY BXE€ rOTOBOrO
OCBITNeHHA. [Ina BneBHEHOro crtapTy Ta Tpusanoi poboTU BBaXXAEMO 3a HeobXiaHe MpusHaunTy
BapTICTb AJaHOro kommnnekty (BiH MiHiManbHWi) B po3mipi 15$ (6e3 BpaxyBaHHs modaTkiB npu
peanisauil) Ta KinbKiCTb He MeHwe 3 TUC. WT KoHTponepiB Ta 20 Tuc. wT ceiTnogioais. Npu
36inbLUEHHS KiNbKOCTI AioAaiB LiHa 3MiHIOETLCA MiHINHO.

3 TakUMM LLIHOBMMY KaTeropisiMm, 3ainmMemMo Ha PUHKY Hillly MK HUXKHBOKO Ta CEPeiHbOI0 MEXEI.
HxkHIO MexXy 3abe3nevytoTb KUTanCbKi aHanorn He BUCOKOI SAKOCTI.
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EKOHOMIYHA E®PEKTUBHICTb BUKOPUCTAHHA DFM B NMPUNTAOOBYAYBAHHI

Cy4yacHe npunagobyayBaHHs noTpebye 3HMXKEHHS BUTpaT pecypciB BMpoOiIB.
[OCTpa KOHKypeHUisi MK BUPOOHMKaMn Npu3BOAUTb OO0 3POCTAHHA  3HAYEHHS
BMCOKOTEXHOMONYHMX KOHCTPYKLIM Ta iHXEHEepHUX pilleHb Y BMpobax, WO iHTerpyTb B
cobi koHUenuilo noganbLloro po3suTKy. EdekTuBHa ouiHKa TeXHONoriYHocTi BMpoOy cTae
KNKOYOBOK A4S AOCATHEHHS i NIATPUMKN KOHKYPEHTHUX nepeBar nianpuemMcTBa 3a paxyHoK
NiABULWEHHS  AKOCTI,  (PYHKUIOHaNbHOCTI, E€KOHOMIYHOCTI  NPOAYKLUil, BUKOPUCTAHHA
BHYTPILLUHIX pe3epBiB i MOXIMBOCTEN NPOEKTHO-BUPOBHNYOro cepepoBuwa. EdekTmBHUM
pilLEHHAM € npoeKkTyBaHHA 3a npuHumnom DFM (design for manufacturing) - ue
NPOEeKTYBaHHS, 3as3ganeriib BpPaxoBYE TEXHOMOrYHI BUMOrM BUPOOHMUTBA, TOBTO
3abe3neyye TEXHOMOrYHICTb BMPOOY i 3acTOCyBaHHS OAHOr0 MeTody AO03BONUTb 3HAYHO
CKOPOTUTW MaTepiarbHi BUTPATU i Yac Ha NPOEKTYBAHHS i OCBOEHHS BUPOODY.

B paHum 4ac npoekTHi nigpo3ainu Ha nignpuemcteax npunagodyayBaHHSA
OpraHi3yloTb CBOK PoBOTY 3 TEXHIYHOT NIArOTOBKM BMPOOHWUUTBA B MOCMIOBHOMY LMKII.
KOHCTpYKTOpM ChifibHO 3 TexHoSsioraMmu NpoBOAATb MePEBIPKY OOKYMeHTauil Ha piBeHb
TEXHOJIOrYHOCTI BUPODBY i BignpaBnsaTb NOTIM HA HOPMOKOHTPOSb. Heaonikn Takoi cxemu

B3aEMOfil  KOHCTPYKTOPCbKO-TEXHOMOMYHOI  NiArOTOBKM  BUPOOHMUTBA Taki: - He
BPaxoBYIOTbCA IHTepecu crnoxuBada, ocobnuBo, SKWO npoaykuia ApibHocepinHa i
OOMHMYHA; - HeMae TICHOI B3aeMoil KOHCTPYKTOPIB | TexHOsoriB And BUPILLEHHSA

BUHMKAIOYMX Ha CTUKY Npobrem i 3aBAaHb; - MOMUIIKK, WO BMHUKAKTb B KOHCTPYKTOPCHKIN
AOKyMEHTaUii BHACnigoK Hey3rogkeHoCTi poboTu Bigainis, NpM3BoasaTb A0 HEOOXiAHOCTI
AoonpauoBaHHs OnokiB, 0(POPMMEHHA Ta BHECEHHS BIiAMNOBIOHMX 3MiH OO0 KpPeCreHHs i
cneundikauii, a 3HayuMTb, BTpaTy 4acy, 30iNblUEHHS TEepMiHYy BUIOTOBMNEHHS BUPOODY.
MpuvHuunu DFM noBuHHI BpaxoByBaTUCA PO3pOBHMKAMM B HACTYNHUX HanpsiMkax pooiT: -
BMKOPUCTaHHSA B HOBUX BMPOBax AK KOHCTPYKTMBHUX, TaK i TEXHOMOrMYHMX 0COBNMBOCTEN,
YHidpikauil cknagoBuX YacTuH, cTaHaapTu3auil.

PeanbHu piBeHb TEXHOMOMYHOCTI KOHCTPYKUIT 3aBXOuM € KOMMNPOMICOM MiX
OakaHUM i MOXNMBUM, TOMY 3aBOaHHA (POPMYBaHHS TEXHOJSOMNYHOrO BUPOOY Moxe ByTu
BUpilLEHE 3@ YMOBM MaKCUMasnbHOro HabMWXEHHS MPOMNOHOBAHUX KOHCTPYKTOPCLKO-
TEXHOSIOrYHMX pilleHb A0 HOPM i NPUHUMNIB BUPOBHULTBA, 40 HAsiBHOT BUPOOHMYOI 6a3n 3
ypaxyBaHHAM MNepcrnekTuB pPo3BUTKY. TEexXHOMOriYHiCTb 0Ge3nocepedHbO BNMBAE Ha
oyHKUIOHaNbHICTb BUPOOY, MOro ekcnnyaTauilHi XapakTepUCTUKN, PEMOHTONPUAATHICTD i
MOKasHMKM  HaginHocTi. HeobxigHO  nNpoBOAUTM  MOAENOBAHHA  3B'A3KIB  MiX
PYHKUIOHANBbHUMWN XapaKTepuUcTUKaMu npunagy i BuTpatamum Ha Moro BUMPOOHWULUTBO; -
obnik TepMiHiB po3pobKM Ta OCBOEHHS BUPODY, iX MiHiMi3auis gns 3anobiraHHs
MOpanbHOro ctTapiHHA abo He3aTpebyBaHOCTI Ha PUHKY.

3anponoHoBaHi HanpaMmku peanisaudii  npuHumny OPM  mMoXyTb AOMOMOrTH
nignpyemcteam npunagobyayBaHHA MNOMINWMWMTUA  SKICTb NMPURHATUX  KOHCTPYKTOPCBKO-
TEXHOMOIMYHMX pilleHb, NIABULLNTU TEXHOMOTIYHICTb NPOEKTOBAHNX i OCBOOBaHMX BUPOGIB,
3HU3UTM MaTepianbHi | TUMYacoBi BUTpPaATW, MNIOBULLMTN  KOHKYPEHTOCMNPOMOXHICTb
nNpPoAyKLiT.
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OPTICAL, STRUCTURAL AND MAGNETIC PROPERTIES
OF (Ga,Mn)As MBE LAYERS

Nataliya Tataryn'", Oksana Yastrubchak?®

) National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
College of Instrument Design and Engineering, 37 Pr. Peremogy, Kyiv 03056, Ukraine, E-
mail: natalko1996@gmail.com

2 \/. Lashkaryov Institute of Semiconductor Physics at the National academy of science of
Ukraine, 45 Pr. Nauky, Kyiv 03028, Ukraine

The GaAs-based ferromagnetic semiconductor alloys doped with Mn, In or Bi
emerged as potential candidates for novel microelectronic and spintronic applications. Two
main band structure models of zinc blende (Ga,Mn)As were developed to understand their
ferromagnetic interactions.

In this work, the structural, optical and magnetic properties of (Ga,Mn)As epi-layers
grown by low-temperature (230°C) molecular beam epitaxy on semi-insulating (001) GaAs
substrates were studied using high resolution X-ray diffraction (XRD), in-situ Reflection
High Energy Electron Diffraction (RHEED), Transmission electron microscopy (TEM) as
well as photo-reflectance (PR) and pu-Raman spectroscopies. The magnetic properties of
the epi-layers were studied using the superconducting quantum interference device
(SQUID) magnetometry. The in-situ UV Angle Resolved Photoemission Spectroscopy
(ARPES) was used for the band structure analysis of the epitaxial layers.

High-quality of the epi-layers was confirmed by TEM observation. Based on the PR
measurements, the band gap (EO0) and spin-orbit split-off (ESO) band to conduction band
optical transitions were determined. The p-Raman spectroscopy confirmed p-type
character of some films by the observation of the Coupled Plasmon-LO Phonon Mode
(CPPM). Promised magnetic properties of the epi-layers offer their future successful
application.

The authors would like to thank Dr. J.Z. Domagata, Dr. M. Sawicki and Dr. J.
Sadowski from Institute of Physics (Warsaw, Poland), Dr. . Gluba, Prof. T. Wosinski and
Dr. Jerzy Zuk from Maria Curie-Sktodowska University of Lublin (Lublin, Poland) and MAX-
Lab of Lund University (Lund, Sweden) for their help with the experiments.

Keywords: ferromagnetic semiconductor compound, X-ray diffractometry,
(Ga,Mn)As epitaxial layers.
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ExoHOMi4YHa eheKTUBHICTb BUKOPUCTaHHA MaTepianiB 3 KBa3inepiogu4Hoo
KpPUCTaniyHoOK CTPYKTYpPOIO

Pospobka HoBux GiocymicHix maTtepianis 3 edektom nam’ati cdopmun (EMNP) €
AOUINbHOK 3aBASKM LLUMPOKOMY BUKOPUCTaHHKO Y MeauuuHi. Hanpuknag 3acTtocyBaHHS
CcnnaBy HiTiNeHy ANA CTBOPEHHS WTYYHOro CEpLEBOro KranaHy Ta MeToAiB BBEAEeHHS NOro
y poboye cepLe Ha AaHWU MOMEHT akTUBHO BUKOpucToBytoTb y CLUA.

HanedekTtmnBHilwmm gincHmum 3paskom 3 EN®, po3pobneHmm y HimeyuuHi, € cnnas,
UiHa $KOro - Aekinbka gecaTkiB TMcAY gonapis. ToMy nowyk Oinbl gelwesBnx cnrasiB 3
edekToM nam’sati popmm 3 BinbLl BUCOKMM TEPMIHOM BUKOPUCTAHHSA € NEPCNEKTUBHNM.

Edekt nam’ati dopmu peanisyloTbcs y cnnaeax, ge npu MeBHUX BiJHOLUEHHAX
KOMMOHEHTIB B HEOOXigHWX TeMnepaTypHUX iHTepBanax MOXNuMBa 3MiHa cTabinbHOI Ta
mMeTacTabinbHol dasun.

B ocHoBi ElN® nexuTb nepeTBOpeHHA 3 ayCTeHiTHOI (ha3M B MapTEHCUTHY, Ta
3BOPOTHE MNEepeTBOpPeHHs. 3aBAdKM LIbOMY CTBOPKOKOTLCA HaMNPYXeHHs Yy Micui 3rnHy
3paska, sIki noBepTaloTb rpaTKy y NoYaTKOBUIM CTaH.

3a Tunom 3actocyBaHHs EMN® cnnaeu ginatbeca Ha ogHopasosi Ta 6aratopasosi. Y
HeiHBa3MBHIN Xipyprii BUKOPUCTOBYIOTb MaTepiann 3 04HOpa3oBUM edekTOM naM’aTi
dopMn, SKi NOBWHHI CnpauboByBaTU B iHTepBanax TemnepaTtyp, O6nu3bknx nogcbkoMy
Tiny.

Ha paHui MOMEHT 1hge nowyk chnnasiB Ha kKadegpi disvkn metanis 3 6inbLu

AelweBnx KOMMNOHEHTIB.

Jlimepamypa:

1. L. G. Machado and M. A. Savi, “Medical applications of shape memory alloys,”
Brazilian Journal of Medical and Biological Research, vol. 36, no. 6, pp. 681-697, 2003.
View at Google Scholar - View at Scopus

2. L. Torrisi, “The NiTi superelastic alloy application to the dentistry field,” Bio-
Medical Materials and Engineering, vol. 9, no. 1, 1999. View at Google Scholar - View at

Scopus

29



EbekTnBHICTb iHXeHepHUX piweHb y NnpunagobynysaHHi-2017

YAK 621.785;539.2

YpnoBeHko E. C., ctyaeHT; lemyeHko J1.[0.,K.T.H., AOLIEHT
HauioHanbHW TEXHIYHMI YHIBEPCUTET YKpaiHu
«KWiBCbKMI NONITEXHIYHUIA IHCTUTYT iMeHi Iropsi Cikopcbkoro»

ExoHoMi4Ha echeKkTUBHICTb BiocyMicHix MaTepianiB 3 ecpekTom nam’aTi hopmu

Pospobka HoBux OiocymicHix maTtepianis 3 edektom nam’ati cdopmun (EMNP) €
OOUINbHOI 3aBASAKM LLUMPOKOMY BUKOPUCTAHHIO Yy MeauuuHi. Hanpuknag 3acTtocyBaHHSA
CcnnaBy HiTiNeHy ANA CTBOPEHHS LUTYYHOro CepLeBOro KranaHy Ta MeToAiB BBeeHHS NOro
y poboye cepue Ha JaHU MOMEHT akKTUBHO BUKOpUCTOBYHOTL Y CLLA.

HanedektmnaHiwmm gincHmum 3paskom 3 EMN®, po3pobneHnm y HimevumHi, € cnnas,
LUiHa $KOro - Aekinibka AecaTkiB TMcaY gonapis. Tomy nowyk Ginblw gelweBmx cnnaeiB 3
edekToM nam’sati popmm 3 BinlbLl BUCOKMM TEPMIHOM BUKOPUCTAHHSA € NEPCNEKTUBHNM.

Edekt nam’ati dopmm peanisytoTbcs y cnnaeax, Ae Npwu MEBHUX BiAHOLUEHHAX
KOMMOHEHTIB B HEOOXiAHMX TemMnepaTypHMX iHTepBanax MOXNMBa 3MiHa cTabinbHOI Ta
MeTacTabinbHoI dasu.

B ocHoBi ElN® nexutb nepeTBOpeHHA 3 ayCTeHiTHOI (pa3M B MapTEHCUTHY, Ta
3BOPOTHE NEpPeTBOPEHHA. 3aBAsiKU LbOMY CTBOPKITBCH HAaMNPYXXEHHS Yy Micui 3rnHy
3paska, ki noBepTaloTb rpaTKy y No4aTKOBUI CTaH.

3a Tunom 3actocyBaHHs EMN® cnnaeu ginatbca Ha ogHopa3sosi Ta 6aratopasosi. Y
HeiHBa3MBHIN Xipyprii BUKOPUCTOBYIOTb MaTepiann 3 0OHOpa3oBUM edeKTOM naM’aTi
dopMn, SKi NOBWHHI CnpauboByBaTU B iHTepBanax TemnepaTtyp, Onuabkux nogcbkomy
Tiny.

Ha paHuMi MOMEHT 1ge nowyk chnnasiB Ha kKadpegpi disvknm metanis 3 GinbLu
AeweBnx KOMMOHEHTIB.

Jlimepamypa:

1. L. G. Machado and M. A. Savi, “Medical applications of shape memory alloys,”
Brazilian Journal of Medical and Biological Research, vol. 36, no. 6, pp. 681-697, 2003.
View at Google Scholar - View at Scopus

2. L. Torrisi, “The NiTi superelastic alloy application to the dentistry field,” Bio-
Medical Materials and Engineering, vol. 9, no. 1, 1999. View at Google Scholar - View at
Scopus
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AHANI3 KOHKYPEHTOCIMPOMOXHOCTI BITHASHAHOIO
ClIbCbKOIoCrnogAPCbKOro MALLMHOBYNYBAHHA

AHania TexHIYHOro pIiBHA W MOKa3HUKIB HAKOCTI CifllbCbKOrocrnogapCbKol TEeXHIKU
BITYN3HAHOIO BMPOOHMUTBA Ta TeHAEHUil X 3MiHW, cBig4aTb MNPO 3HA4yHy nepesary
IMNOPTHUX MaLUMH. Ha TenepiwHin Yyac HeCNpPUATNMBI €KOHOMIYHI YMOBU (DYHKLIOHYBaHHSA
arponpoMUCIIOBOrO KOMIMMEKCY B PUHKOBUX yMOBax Mpu3Benu [0 ocnabneHHs 1horo
TEeXHIYHOI 6a3un, 3HMKEHHSA PiBHS Ta AKOCTI HAAIMHOCTI CiflbCbKOroCnoAapCbKOi TEXHIKM.

BiTunsHaHi nignpuemcTBa CinbCbKOrocnogapCbkoro MalumMHobyayBaHHsa OyayTb
3aiMaTy aKTMBHY MO3MLII0 HA KOHKYPEHTHOMY PUHKY NuLie 3a YMOBW 3abeaneyeHHs ix
30aTHOCTI ajanTtyeaTtucs Ao 30BHILLHBOIO cepefosuila Ta 3AiICHEHHA CBOEI AiANbHOCTI,
BMXOASAYM 3 CUTYaUINHOI cneundiki puHKY, NoB’si3aHOl 3 MIHMMBICTIO Ta AudepeHLiallieo
nepe.ar Cnoxveadis. BumyLleHicTb yHKLiOHYBaHHA NiANpUEMCTB C/I MalLUMHOOYAyBaHHS
B YMOBax CKMagHOro MOMiTMYHOrO Ta EKOHOMIYHOro CTaHoBULA B YKpaiHW Haknano
BIAOWTOK Ha 1X AisnbHiCTb. [lpobrnema ynpaeniHHS KOHKYPEHTOCMPOMOXHICTIO NpoAyKuii
c/r MawunHOByayBaHHS BaXnMBa, OCKIfbKW [O3BOAUTL  MNiATPUMATU  YKPAIHCBKOro
BUPOBHMKA Yy ranysi c/r MamMH06y,u,yBaHHﬂ Ta HApPOCTUTU 1X KOHKYPEHTHUIW NOTeHLian.

PiBeHb KOHKYPEHTOCMNPOMOXHOCTI NiANPUEMCTBA [JOCAraeTbCA 3a [OMOMOror
3HMKEHHS LiHM Ha npoAaykuito abo 3a paxyHOK HagaHHs Oinbloi KiNbKOCTI BUFigHUX
NPono3nLin crnoXxunesayam, AKki MOXYTb KOMMEHCYBATU BULLI LiHW Ha npoaykuito. Ane npwu
LiIHOYTBOPEHHI, BUPOOHWMKN C/I TEXHIKM MOBMHHI BCTAHOBUTU TaKU pPiBEHb LiHW, SKUIA
3aBOMOBYBaB OM NEBHUI CETMEHT PUHKY, peanidyBaB NpoAYKLito ANs OTPMMaHHSA NpubyTKy
Ta CBO€EYaCHO pearyBaB Ha 3MiHM MOonNUTy Ta nponosuuil. Takox Ans nigBulleHHs
KOHKYPEHTOCMPOMOXXHOCTI C/T TEXHIKM BITYM3HAHMM BUPOOHMKaM HEOOXigHO NigBULLNTK iX
aKicTb. CynepeyHoCcTi MiX BMMOramum BMpPOOHMKA M cnoxuBada npoaykuil nignpuemcTts
CiNIbCbKOroCrno4apCbkoro  MaliMHOOYAyBaHHSA  MOBMHHI  KOperyBaTUCs  PUHKOBUM
MEXaHi3MOM TakMM YMHOM, W6 npouec BMpobHMLUTBA Ta peanisauii gaHol npoaykKuii mas
B3aEMOBUIHUN Xapakrtep. MpuxmnneHIiCTb crnoxusada no BUPOBHMKIB
CiNTbCbKOrocnoapChbKol TEXHIKM TaKOX 3aeXuTb Big, KOMMMEKCY CynyTHIX NOCNYr Takux, siK
AOCTaBKa Ta rapaHTinHO-cepBiCHe 06cnyroByBaHHs. TakuMm YMHOM, BpaxyBaHHs iHTEpeciB
CNOXuBa4iB TEXHIYHMX 3acobiB AN  arponpoMMUCIIOBOrO KOMMIIEKCY €  3arnopyKoto
3aknagaHHsa nigBanvH KOHKYPEHTHOIO PO3BUTKY BITYM3HAHUX BUPOOHUKIB C/I TEXHIKM Ta 1X
NPOoAYKLUil HaBiTb B YMOBaX MiXXHApO4HOI Ta rnobanbHOT KOHKypeHLUii. YcniwHa gisnbHICTb
NiaNPUEMCTBA Ha PUHKY TaKOX 3anexuTb Big KOHKYPEHTHOI cTpaTeril Ta BMinoi Ii
peanisauii. Boano pospobneHa cTparteria ynpaeniHHA [03BONUTb  3aWHATU  CUIbHY
No3uLit0 Ha PUHKY W BOAnNO KOHKYpyBaTW 3a HaWkpawi puHKM 30yTy npoaykuii. Konu
KOHKYPEHTOCMNPOMOXHICTb  MigNnpMeEMCTBaA MNOYMHAE cnagatM BUPOOHWMKY  npoaykuii
HeobOXiAHO LWBMAKO pearyBaTV TakMM YMHOM, LWOO He BTPATUTUM PUHKM 30YyTYy npopyKuii.
ToBTO MOXHa MogepHI3yBaTU NPOAYKLi Y4 CTBOPUTU HOBUKN NPOAYKT.

B cyvacHnx ymoBax rocnofaptoBaHHsi NOCTIAHWI BUMYCK SIKICHOT NpoAyKLUiT o3Ha4ae
ANs BUPOOHMKIB (hOPMYBAHHS IMIZPKY, BUXiA HA BHYTPILLHIN | 30BHILLHIA PUHKW, OAepXKaHHs
MakcuManbHOro npubyTKy, Ta B NiACYMKY, KOHKYPEHTHOI nepesaru.

OTxe, npoBefeHM aHarsi3 KOHKYPEHTHOro PUHKY CiNlbCbKOroCNoAapCbKol TEXHIKN,
A03BONNB 3pOOUTM BUCHOBOK MPO MOrO 3anexHiCTb Big ChoXuMBada Ta €KOHOMIYHOro
CTaHOBMLLA B KpaiHi.

31



EbekTnBHICTb iHXeHepHUX piweHb y NnpunagobynysaHHi-2017

YOK 338.49

XaszaHoBuu HO. 1O. cTygeHT,
Fepaimuyk M. . 3ad. kad., A-p TEXH. HayK, npodecop

HauioHanbHun TexHiuHMI YHiBepcuTeT YkpaiHu

«KWUiBCbKMI NONITEXHIYHWUIN IHCTUTYT iMeHi Irops CikopcbKoro»
M. KniB YkpaiHa

BVIKOpVICTaHHﬂ KBAHTOBUX TOYHYOK Yy COHAYHUX NaHenAX
[ocnTb NoNynsipHUM NUTAHHAM €: «AK 3pobuTn Kpawle?» [eski BUHaxigHMKM MatoTb 3a
meTy nokpawmt KK coHAYHMX NaHenen 3a paxyHOK BUKOPUCTAHHA KBAHTOBUX TOYOK.
BueHi 3 HauioHanbHOi nabopatopii BigHoBnoBaHux mkepen eHeprii NREL, CLUA
(National Renewable Energy Laboratory) npoaemoHcTpyBanu BUCOKY edeKTUBHICTb
COHSAYHMX NaHenen Ha KBaHTOBMX TOYKaX.

3BMYariHi HaniBNPOBIAHWKOBI COHAYHI MaHesi BUPOONsOTb OANH ENEKTPOH Bif, KOXHOIO
dOTOHa, a eHepris, WO 3anuaeTbCs POo3CIlOETLCA Y BUrNaai tenna. BueHi 3actocysanu
rofIoBHY OCOONMBICTb KBAHTOBMX TOYOK i Yac CTBOPEHHS COHAYHOI naHeni —
MIKPOCKOMNIYHUM PO3MIp, WO OBMEXYe pyX efieKTPOHiB, BOHW LOOCArN TOro, WO KOXHUM
CUHIN POTOH MOrMAMHYTOro cBiTNa Moxe reHepyBatM Ha 30% Oinblie enekTpukn, LWo
[03BOJISIE MaKCUMaribHO BUKOPUCTOBYBATU eHeprito poToHiB[1].

[HWW Nigxig 0O CTBOPEHHA COHAYHMX MaHenen MakwTb AOCMIOHMKM 3 YHIBEpCUTETY i3
TopoHTO. BoOHWM cTBOpMNKM  OBOLIAPOBUA  COHSAYHUA  €NEMEHT i3 MNOrnnHaruYmnx
HaHOYaCTUHOK, sIKi OiNbLU BiAOMI, 9K KBAHTOBI TOYKM.

"onoBHOMW igeto € Te, WO MNOrMUHAETbCA BUAMME | He BUAUME JIHOACLKOMY OKY CBITIIO,
3aBAsiKM OBOM LLapaM KBaHTOBMX TOYOK, MepLni NMorivHae BUMOAUMUA CNEKTP CBiTNa, a
apyrmi — iHdpadepBoHm cnekTp. OCKiNbkM COHSYHA NaHenb € ABOLIAapOBO, TO €
noTpibHo Byno 6opoTuch i3 Npobnemoro 0O6MeEXEHHST ePEKTUBHOCTI €fleMeHTa 3a paxyHOK
BENIMKOro Onopy Mixx wapamu. PiweHHs uiei npobnemn 6yno HactynHum: Mix wapamm
KBAQHTOBMX TOYOK po3TallyBanu nepexigHun wap, SKMi CKnagaeTbCsa i3 CyMilli okcuAais
MeTanis.

Lled wap, 5K Kaxe KepigHUK OO0CriOXeHHs rpoghecop eriekmpoHiku Ted Capdxem,
cripusimume 2apHil enneKmpuyHil rnpoeidHocmi Mixx dgoma wapamu, a onxe i HU3bKOMY
esleKmpu4yHomy oropy|[2].

Cnncok BUKOPUCTaHOI niTepaTtypu:

[1] http://www.i-mash.ru/news/zarub_sobytiya/27529-solnechnye-paneli-na-kvantovykh-
tochkakh.html

[2] http://econet.ru/articles/133641-solnechnaya-batareya-na-kvantovyh-tochkah-
luchshe-i-deshevle-kremnievoy
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WNAXU NIABULWWEHHA E®QEKTUBHOCTI TEXHOJIOINYHOIO NPOEKTYBAHHA

Hunsbka edekTUBHICTb TpaguuinHMX MeToAdiB aBToOMaTu3auil MPOEKTyBaHHSA, SKi
06pobnsaoTb iHpopmauilo 3a paHiwe BigoMMMKM MeTogamu, WO 6asylTbCA Ha
BUKOPUCTaHHI CKNagHWX MaTeMaTU4YHUX Moene BuMarae 3acTOCYBaHHS Cy4aCHUX
ekcnepTHux cuctem (EC). Li cuctemmn Oo3BonsioTb BUpilyBaTW Pi3HOMaHITHI 3agadi 3
BpaxyBaHHSIM 3HaHb, SIKi 3aknageHi B BignoBigHy 6a3y, Lo nobyaoBaHa Ha BMKOPUCTAHHI
A0CBigy ekcnepTa Ta YMiHb NPOEKTyBarbHWKa.

Y poboTi po3rnagaTbCa NMTaHHSA CTBOPEHHA EC ana NpoeKkTyBaHHSA TEXHOMOMNYHNX
npoueciB MexaHiyHoI obpobkun getanen B npunagobyayBaHHi. Ha puc. 1 HaBegeHa
CTPYKTYypHa CxemMa €KCMepTHOI CUCTEMM, WO CKNagaetbca 3. 6asn 3HaHb, MexaHi3amy
NOriYHOro BUBEAEHHS, MOaynsa BUOOPY 3HAHb | CUCTEMM MOSICHEHD.

Kopueryray Ekcriept
[HTeNeKTYanbHHI CucreMa Momyns
inTepdeiic MOSICHEeHHS BHOODY
® 3HaHb
MexaHizm
BMBeEHHA

b baza 3xans

Ekc IIePTHA CHCTEMA

Puc. 1. CTpykTypHa cxema ekcnepTHOI CUCTEMU.

AHaniz icHyluMx MeTodiB NpeacTaBfneHHs 3HaHb MokasaB, WO HanbinbL
ePeKTUBHUM OS5 NOAAHHA KOHCTPYKTOPCBLKO-TEXHOSMOMYHOI iHopMaLii € BUKOPUCTaHHS
npoaykuinHoi moaeni. Ha ocHoBi uiei moaeni ctBopeHo 6a3y 3HaHb, sika pearni3oBaHa 3a
AOMNOMOrOK NPOrPamMHOro iHCTPYMEHTapito — MOBM MPOrpaMyBaHHA LUTYYHOrO iHTENEKTY
Prolog. onosHMMK nepeBaramu BUKOpUCTaHHA MoBK Prolog € il 3gaTHICTb 40 NOPIBHAHHA
BMpaasiB (3icTaBNeHHs akTiB) Ta HAsIBHICTb BHYTPILIHBOT pensuinHoi 6a3n aaHux.

BignoBigHO 00 anropytMy nNPOEKTyBaHHS TEXHOSMOril 3a AONOMOrow CTBOPEHOI
CUCTEMW IHXEHEP-NMPOEKTYBAsNbHUK OMUCYE XapaKTePUCTUKM AeTani i TUNu 1l NOBEPXOHb,
BMKOPUCTOBYKOUMN CYKYMHOCTI AaHuX i npaBun, Wo 3HaxogaTbca B 6asi 3HaHb. [aHi 6a3u
3HaHb BM3Ha4alTb OO6'EKTU, TX XapaKTEPUCTUKM i 3HAYEHHS, LLO 3aCTOCOBYKOTHCHA MNpU
NMPOEKTYBaHHI TexHomoriYHmMx npouecis. [NpaBuna 6a3n 3HaHb BU3HAYaKTb CMNOCOOU
MaHinynBaHHA AaHUMW, SKi XapaKTepHi 4ng BignoBigHOT npegMeTHOT obnacTi.

BukopuctaHHs ctBopeHoi EC npu TexXHOMNOriYHOMY MpPOEKTYBaHHI pearni3oBaHO B
BUrNAAI Aianory KopucTyBaya 3 CUCTEMOLO SIK B XOAi BMPILLEHHSA NOCTaBNeHux 3agad, Tak i
B Npoueci HabyTTa 3HaHb M NOSCHEHHSA OTPUMAHNX PillEeHb.

3anponoHoBaHa EC npoekTyBaHHSA TEXHOMOrMYHUX NPOLECiB AO3BONSE MOCTINHO
HakonNu4yBaTW 3HAHHSA Ta MNOMOBHIOBATU HUMM 6asy 3HaHb, NIABUWMTU e(EKTUBHICTb
aBTOMaTm3auil TEeXHONOrYHOro MnPOEKTYBaHHA Ta HAKICTb OTPUMAaHUX TEXHOSOMYHUX
pilweHb. 3aBasikm BUCOKOI THydkocTi EC € moxnueicTe 1 aganTyBaTu [[O YMOB
Pi3HOMaHITHUX BUPOBHMLTB.
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