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Jmutpies B.C., acmipanr, IlIBenus €.51., npod., K.T.H. — HAYKOBUH KEPiBHUK

JOCJII)KEHHS BILUIUBY PIBHS IHXKEKIII HEOCHOBHUX HOCIIB 3APSITY
Y KOHTAKTAX METAJI-HATIIBITPOBI/IHUK HA ITAPAMETPHU HAIIIBITPOBI/THU-
KOBHUX ITPUJIAAIB HBY AIAITA30HY

3anopizvra oepacasna indcenepua akademis, kageopa MEIC

SIButne 1HXKeKIlii HEOCHOBHHUX HOCIIB 3apsily Mae BaXKJIMBE 3HAUEHHS SIK JUISI POOOTH BHIIPSI-
MJIIFOUMX TIEPEXOJIiB Ta MPHJIAIIiB HA 1X OCHOBI, TaK i JJIs1 HEBHIIPSMIISTIOUMX KOHTAKTIB JIO HAITiB-
MPOBITHUKOBUX MPUIaAiB. Y 0araTh0oX BHIAIKAX 1HXKEKI(is 13 KOHTAKTiB € HEMPHUITYCTUMOIO i MOXKe
MIPUBECTH 10 CHOTBOPEHHS TaKMX XapaKTEPUCTHK MpUJIaLy SIK CTPyM HAcWYeHHs, Mudy3iliHa €M-
HICTh, YaCTOTHA 3aJIe)KHICTh EMHOCTI, IPSIMHIA OTIip 10Ty Ta iHIIE.

VY pob6orti [1] mociikeHO BILUIMB 1HKEKTOBAHWX HEOCHOBHHUX HOCIIB 3apsy Ha HapameTpu
npmiafiB 3 6ap’epom lloTku. BeraHoBIeHO 3aIekKHICTh Koe(illieHTa 1HXKEKINT Y BiJl CTpyMY A10Ty
JUTSI KOHTAKTIB 3 Pi3HOIO BHCOTOIO ITOTESHINIHOTO O6ap’epy.

BceranoBieHo 3anexHicTh KoegillieHTa iHXeKIii y BiJl IIIBHOCTI CTPYMY JUJIsl 3pa3KiB pi3HOI
TOBIMMHH. BcTaHOBIICHO 3a1eXKHICTh onopy gioay IIIoTku Bix HAMpyTrH, Y4aCTOTH Ta aMILTITYH CHT-
Hay mpu BUcoTi 6ap epy 0.8 eB. Pesynpratu MoemoBanHs MOKa3aId, 0 IPH BUKOPUCTAHHI 3BU-
YaifHOrO PIIeHHS CHUCTEMH PiBHSHB JUUIS HAIIBIPOBITHUKIB, BHECOK HEOCHOBHHX I1H)KEKTOBAHUX
HOCIiB Y HOBHUH 3apsi/l y HAIBIPOBIIHUKY 31 3pOCTAHHSIM PIBHS 1HXKEKIIil Iparue 70 JIesKOro Mak-
CUMYMY, BEJIMYMHA SKOTO BU3HAYAETHCS MEXaHI3MOM PO3CiIOBaHHS €JIEKTPOHIB Y HAITiBIIPOBITHHKY,
IpH [IbOMY MaJOCUTHaNbHUU iMmmenaHnc OimpimocTi mioAiB [lloTku Mae iHIYKTUBHUN XapakTep.
YpaxyBaHHS BIUIMBY HEOCHOBHHX HOCIIB B 00JIaCTi TPOCTOPOBOTO 3apsity Y KOHTaKTy mioxy [lloTkm
MPUBOJIUTE JIO TOSIBU 3QJIKHOCTI POOOUYMX XapaKTEPUCTUK IOy BiJl CTPYMY iHXKEKIIil, HAaKOIH-
YEeHHS 3apsily Ta CIIOTBOPEHHS TOJIS Y MPUKOHTAKTHIHM 00JIacTi.

VY ManocurHaIbHOMY PEKUMI JUIS PO3PaxyHKY cxemHu 3amimieHHs mioniB [loTku MOXIHUBO
BUKOPHUCTOBYBATH MOJIENb p-n mepexoy. [Ipu mpoMy HEoOXiHO HEXTYBAaTH 3MIHOIO BHCOTH TIOTE-
HI[IHHOTO Oap e€py 3a paXyHOK HAKOIMYEHHS HEOCHOBHHX HOCITB 3apsay Y MPUKOHTAKTHIN 00macTi.
[{ro 0O6cTaBUHY MOTPIOHO BpaxOBYBAaTH, KOJU KOHIICHTPAIlisI HEOCHOBHHMX HOCIIB cTa€e OJIM3BKOIO JI0
KOHI[EHTpAIlii JIeTYI040i JOMIIIKA y IO

Jlitepatypa

1. Texuomoriunai ocodmuBocti BurotopiienHs HBY marumka / €.5.11Isens, B.C./Imutpies//
Marepianu Mi>kHapOJHOT HayKOBO-NIPaKTHUHOI KoH(pepeHIil «EBponpunan-2012»: TenaeHnii pos-
BHUTKY Ta nepcnekTuBy. - 2012. - Jlynpk.-JIHTY, .- c. 287-292.
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[IIBens €.41., mpod., kK.T.H. — HayKoBU# KepiBHUK, JIMuTpieB B.C., acmipanT

AHAJII3 OCHOBHUX PO3PAXYHKOBHX CHIBBIIHOLIEHD JJIs] OIUCY PI3HUX
BUIB THKEKIII|

3anopizvra oepocasna indcenepua akademis, kageopa MEIC

Hocnimxeno [1] BIIMB 1HXKEKIii HEOCHOBHHMX HOCIIB 3apsay y KOHTaKTax MeTall-
HaIBIIPOBIIHUK Ha OCHOBHI XapaktepucTukd HBY miofiB Ta Ha SKiCTh OMIYHHX KOHTAaKTIB.7

Jlnist aHauizy po3paxyHKOBUX CIIBBIIHOIIEHB ISl ONIUCY PI3HUX BUAIB 1HXKEKIT pO3TIISIHYTO
HAHTIPOCTIIT JTIOHI CTPYKTYPH, 3a JOIIOMOTOO SKMX MOXe OyTH 3/iliCHeHa KJJacCHYHa Ta I0JIBiifHA
iHXKeKIis. JIocHiKeHO CTPYKTYpY, L0 Ma€ JiBa aKTUBHUX 1H)KEKTYIOUMX MEPEXO0J]Id Ta OMIUHI KOH-
TaKTH JI0 HI3bKOOMHMX obnacteit (puc.1).

[Ipu nocmiKeHHI CTPYKTYpU BUKOPUCTAHI HACTYIIHI allPOKCUMAIlii:

1. IlpumymeHo, MmO MOXJIUBO PO3JIIJICHHS PO3MISIHYTOI CTPYKTYPH Ha BiJIHOCHO IMHPOKI
KBa3iHeUTpalbHi 005acTi 1 By3bKi (Y HOPIBHSIHHI 3 JU(Y31HHOIO JTOBXHUHOIO) IIapH 00 €MHOTO 3a-
psiIy p'-n Tan-n' mepexosiB i MPUKOHTAKTHHX 00acTeil.

2. Jlnst kBaziHeHTpaIbHUX 00J1acTel BUKOPUCTOBYETHCS HAOIMKEHHST MaJIoro abo BUCOKOTO
piBHS iHXeKITii. Po3101i1 HOCI1B BU3HAYAETHCS 3 IpeiihoBOro abo quQy3iHHOT0 piBHIHHS.

3. Ilpunyctumo, 1m0 y KBa3iHEeHTpalbHUX 00JacTAX Mae Miclle piBHOMIPHMHA PO3IMOALT Jie-
T'YIOUHX JIOMIIIIOK, a y IIapax 00 €MHOT0 3apsTy IMepeXo/IiB - CTYIMIHIATHI a00 JTHIHHUH.
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Pucynok 1. — Cxema R-p"-n(p)-n"-R cTpyxrypu

VYci MmaremaTuyHi BEKIJIAIKH, [0 XapaKTEepHi IS aHATI30BaHUX TIOJHUX CTPYKTYP MOXYTh
OyTH BUKOPHCTaHI1 JIJIs1 pO3paxXyHKY OJIBII CKIIAJHUX CTPYKTYD.

Jlitepatypa

1. JImutpueB B.C. OcoOeHHOCTH TEXHOJOTHH M3TOTOBJICHUS MHUKPOAJICKTPOHHOTO JaTYHKA
[Texer]// B.C. Imutpues, E.A. IlIsen /Matepuanst 15 HO6uneitnoro MexayHapoaHOTO MOJIoje-
)Horo ¢popyma «PannosnekTpoHrka U MoIoiekb B X XI Beke».- Tom 1.- XaprkoB, XHYPD.-2011.
—C.46-47.
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[Taranaxa K.C., ct. rp. ®BME-14wMm, KicensoB €.M., mo11., K.T.H.

TOCJIKEHHS BE3IPOTOBOIO JATYMKA TUCKY

3anopizvra Oepoicasna inoicenepra akademis, kagpeopa PHEME

3 MeTOI0 BpaxyBaHHS BIUIMBY 3MiHM THUCKY I'a30BOi CyMiIlli Ha TOYHICTh BU3HAYECHHS KOHIICH-
Tpamii MOHOKCHJYy BYIJIEIf0, Oylo po3po0sieHO Oe3IpOTOBHI JaT4YMK THUCKY, IO MICTHTH
II’€30pE3ECTUBHUN YyTIMBUN €JIEMEHT, CXeMy YNPaBJiHHS YyTIMBAMH €JIEMEHTOM, IiJICHIIOBAY,
NepEeTBOPIOBAY MIOCTIHHOTO CTPYMY B 3MiHHUIA, TIepeaBay.

JlocnimkeHHsT po3po0IeHOr0 JaTYNKa MPOBOJMIOCH HISIXOM HOTO MOJIETIOBAHHS 32 OCHOB-
HUMH OJIOKaMH CTPYKTYpHOI cxeMu y cepenoBuiax PSpice 1 Electronics Workbench.

JlocmipkeHHS TiICHITIOBaYa ToKa3ad, o oro AUX xapakrepu3yeTbest Koe(ilieHTOM ITifI-
cwieHHs 231b, yacrororo 3pizy 2 MI'n. Ilpn nbomy HopMoBaHU KOe(DillIEHT MiACUIICHHS JOCsTra-
€ThCS TIpH Hanpy3i xxuBjaeHHs 7B. IlincumoBad 30epirae ctabiIbHICTh (DYHKITIOHYBAHHS Y Jiama3o-
Hi Temneparyp Bix 0xo 350°C.

BcTanosneno, mo pobounii fianma3oH BXiAHOI HANIPYTH IIePEeTBOPIOBaYa JJaTIYMKa 3HAXOIUTHCS
B Mekax BiJl -1 10 3 B (puc. 1) npu yacroti Buxingnoro curnaiy 27 kl'.
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Pucynok 1 — 3ayie)xHIiCTh aMIUTITYAM BUX1IHAX CUTHAJIIB ITIEPETBOPIOBaYa BiJl HAIIPYTH Ha Ho-
ro BXOl

[IpoBeneHi nociakeHHs] BUCOKOYACTOTHOT YaCTUHU JITaTUMKA TUCKY JO3BOJIIIIO ONTHUMIi3yBa-
TH YaCTOTY HECYUOl CHUTHAIIY JI0 CTaHAApTy pamio3B’si3ky 65-75 MI'm. Ilpu npoMmy mMomymroBaHHS
YacTOTH BiIOYBaeThCs B Mexkax BiJ 62,9-65,9 Ml mpu 3MiHi BXiZJHOT HaIpyTW Ha HiJCKIIIOBadl y
niammazoni 0 - 80MB.

Takox, oTpuMaHO aHATITHYHY 3aJI€KHICTh YaCTOTH BHXIJHOTO CUTHAIY JJaTYMKa BiJ HAIPYTH
Ha BUXOJi CXeMH HOpMaJIi3allii ceHcopa TUCKY Y BHIJISTY IMOJIHOMY JPYTOTO CTYIECHS 3 MOXHUOKOIO
ontumizarii 0,24%. [lomanpie qocmiKeHHS TaTYMKa TUCKY OB’ S3aHO 3 a/IalTaIli€lo HOro eleme-
HTHOI 0a3d JI0 MUPOKO30HHUX HAITIBIPOBITHHKOBUX MTPHIIAIIB.
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Martycesuu C.E., ct. rp ®EME-14 -1¢3, IOnaues A.B., cT. npenogasateins
IIYTU YCOBEPIIEHCTBOBAHUSA ®OTOKOJIOPUMETPA K®K-2

3anopooicckas cocyoapemeennas undicenepras akademus, kageopa MOHC

Jliis momydenust uHopMai 00 o0IEeM COCTOSIHUU MAallMeHTa M OTJICNbHBIX €r0 BHYTpPEH-
HUX OpraHax B HACTOSAIIEEe BPEMS B IPAKTHUECKONH MEIUIIMHE MPUMEHSIIOTCS pa3indHble TPUOOpHI.
Pabora ojHO#i u3 rpynm npuOOpoB, KOTOpBIE CIy)KaT Ui MPOBEACHUS KIMHUYECKUX AHAIM30B
po0 B3ATHIX U3 OpraHM3Ma IMalueHTa, 0a3upyercs Ha ONTHYECKHX MeTojax u3MmepeHuil. K takum
npubopam otHOcHUTCs (hoTokonopumeTp KOK-2 mmpoko mpuMeHSIOIMUNCS B HacTosIee BpeMs B
MeaunuHe. B GoToKoIOpUMETpHN N3MEPSIOT HHTEHCHBHOCTH CBETOBOTO TTOTOKA, IPOIIE/IIIEro ye-
pe3 okpaieHHbIH pacTBop. C IeNbl0 MOTyYeHHs] MaKCUMAJIbHO TOYHBIX PE3yJbTaTOB M3MEpPEHUS
[[BET ONTUYECKOT0 U3IYUYEHUS JOJKEH OBITh MaKCUMaIbHO OJM3KUM K JOMOJIHUTEIBHOMY I[BETY
uccieayeMoro pactsopa (oopasua). Jiast JocTHKeHHs] OCIEHEr0 B COCTaB MITATHOTO MCTOYHUKA
ONITUYECKOTO HM3IyYeHHUS BXOMAT MEXaHWYECKH CMEHSEMBIE ONTHYECKHE (IIBTPHI B KOJHYECTBE
8mr. B xadectBe ncrounuka csera B ¢orokoiopumerpe KOK-2 mpumMeHeHa rajnoreHHas jamia
KI'MH 12-30-1. JlanHas mamMiia ©MeeT Maliblii cpok cirykObI (50 9acoB), U 3HAUMTEIIBHOE BpEeMs
HEO0OXO0JIMMOE Ha €€ MpeIBapUTeNbHbBIN pa3orpeB (15 MUH.) U BBICOKYIO pabodyi0 TemImepaTypy.
Kpome Toro Takoif HCTOUHMK He J1aBajl BO3MOKHOCTH TOYHO MOJ00paTh LBET ONTHYECKOIO U3Iy-
YEeHHUsI B CBS3M C HEOOJBIIUM KOJMYECTBOM CMEHHBIX (PUIBTPOB Ui BBIZACICHHUS HEOOXOAUMOTO
1BeTa u3 0esnoro 1Bera rajoreHHou namnel. C 1ebio YBEIUUEHUs HAJeKHOCTH U YBEIMUEHUS YKC-
Ja I[BETOB ONTHYECKOT0 W3IyYeHUs HpelaraeTcsl 3aMEHUTh UCTOYHHUK ONTUYECKOTO M3JIyYeHHs U
MPUMEHUTDH aJIUTUBHBIA METOJI CHHTe3upoBaHus 1BeTa [1]. B kauecTBe MCTOUHMKA ONTUYECKOTO
U3JIy4eHUs MpeJyiaraeTcs UCIoJIb30BaTh MOJHOUBETHRIM cBeToano tumna PFON-9LFE [2] coBme-
CTHO C KOJUTMMATOPHOW JWH30U. BrIeyka3aHHBI CBETOIMO TMPEACTABISET COO0N MaTpHIly W3
TPEX CBEPXSAPKUX CBETOMO0B OCHOBHBIX I[BETOB, UTO ITO3BOJISIET pealn30BaTh aJINTUBHBINA METO/
CHUHTE3UPOBAHHUS I[BETOB, UMEET 3HAUUTEIHLHO MEHBIIYI0 MOIHOCTh MOTPEOIECHUSI U Majoe TeIlio-
BBIJICTICHHE.

brnarogaps anauTUBHOMY METOJy CHHTE3a I[BETOBOW ramMmsl [1] ecTh BO3MOKHOCTH HOJY-
yeHus: 6osiee 16MITH. IIBETOB ONTHYECKOTO U3JIyYEHHs, YTO JaeT BO3MOKHOCTh MAaKCUMAJIbHO TOYHO
10100paTh IIBET KCTOYHKKA, KOTOPBIH SIBJISIETCS JOMOJHUTEIBHBIM K I[BETY HCCIIEAyeMOro oopasia.
Jlis peanu3zanyiu aTATHBHOTO METOJ1a CHHTE3UPOBAHUS IIBETOB HEOOXOJMMO U3MEHSTh HHTEHCHB-
HOCTh UCTOYHUKOB (CBETOJMOJOB) OCHOBHBIX IIBETOB. J[JIs1 3TOr0 HE0OXO0IMMO U3MEHSITh JUIUTENb-
HOCTh MMITYJIbCOB TOKa Yepe3 CBETOJIMOJIbI OCHOBHBIX I[BETOB, YTO JACT BO3MOKHOCTh CHHTE3UPO-
BaTh MOJHOIBETHYIO TAMMY ONITUYECKOTO U3JTyUEHHUS.

ITockoJIBKY CBETOMOAHBIE U3IyYaTeId UMEIOT HU3KOE BBIJIEJIEHUE TEIUIA, U3 COCTaBa ONTH-
YECKOM CXeMBI €CTh BO3MOKHOCTh HUCKIIFOUUTH TEIIOBYIO 3aIllUTy HUCCiIeTyeMoro odpasia.

bnaronaps BblIenepeyrCcIeHHBIM YCOBEPIIEHCTBOBAHUSAM MOSBUIACH BO3MOXKHOCTD T1OJTY-
YUTh YCTPOMCTBO ¢ 00JIee MMMPOKIUMHU BO3MOYKHOCTSMH CHHTE3a IBETOB, 00JIee HU3KOH MmoTpedise-
MO MOIITHOCTBIO U ¢ OOJIBIINM pecypcoM paboyero BpeMEHH.

Jluteparypa

1. KysmuueB B.E. 3akonsr u popmyinsl pusuku [Tekct]: CnpaBounuk K.:HaykoBa mymka,
1989 — 862 c.

2. Odpunmanbubiii caiiT pupmbl Prolight [DnekTponHBIi pecypc]: callT COAEPKUT TeXHHUYE-
CKHe JaHHbIE W CBEJCHUS O IIeHAaX Ha JJIEKTPOHHBIE KOMIIOHEHTHI MPOW3BOIUMBIE (PHPMOI.-
Onextpon.nan.—2006—Pexum  moctyma:  http://www.prolightopto.com/productsinfo-1011-1035-
en.html, cBoOOTHBIN.—3arI. ¢ 9KkpaHa.— S13. aHTI.
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[Tocnenos JI.1O., ct. rp. ®BME-14-1c3, FOnauos A.B., cT. BUKIL
JOCJIIZKEHHSA HJISIXIB IMIJIBULIEHHSA SIKOCTI PAJIOT'PA®IYHOI'O
KOHTPOJIIO
3anopizvra oepacasna indcenepua akaoemis, kageopa MEIC

besneuna poboTa 00aHAHHS Ha TAMPUEMCTBAX IO CTAHOBIISATH 3arpO3y TEXHOTEHHHUX Ka-
TacTpo( (XiMiUHa, eHepreTuyHa, MeTalypriiiHa) 3aJ1eXHUTh BiJ] SKICHOTO KOHTPOJIIO OKpPEMHUX HOro
YaCTHUH Ta CBOEYACHOTO 3HAXOJDKEHHS HeOe3neuHuX Ae(eKTiB sKi MOXKYTh MPHBECTH JI0 BUXOIY 3
naxy HeOe3NeyHoro 06aHaHHs Ta 3a0py/THEHHIO HAaBKOJIMIITHHOTO CePEIOBHIIA.

3 METOI0 OTpUMATH HAJICKHUHN piBEHb HAIWHOCTI Ta 0€3BIIMOBHOCTI TaKOTO O0JIaTHAHHS B
IPOIIeCi BUTOTOBJICHHS, PEMOHTY Ta €KCIUTyaTallii OKpeMi HOoro 4acTHHU (HalpUKJIa]] 3BaprOBalIbHi
IIIBH TPYOOTIPOBO/IIB) MiUIATAIOTH KOHTPOJIO HEe PYyHHYIOUMMH MeTo1amu [1].

OnuH 3 TaKUX METOIB HE PYHHYIOUOTO KOHTPOIIIO € paaiorpadiqHuil KOHTPOJIb KU BUKO-
PUCTOBYETHCS JIJISL TIOITYKY Je(EKTIB SIK y MPOMMCIOBOCTI Tak i y mexunuHi [2]. Pagiorpadis 3a-
CHOBaHA Ha B3a€MOJIii MIPOHUKAIOYMX BUIIPOMIHIOBAaHb (EIEKTPOMArHITHUX 1 KOPIYCKYJSIPHHX) 3
00'€eKTOM KOHTPOITIO Ta PEECTPAIIIEIO PE3YIITATIB ITi€T B3aEMO/III.

Jlns mepeTBOpeHHsT PO3MOALTY IHTEHCHBHOCTI BHIIPOMIHIOBaHHS B BHIMME 300pa)KeHHS
CITyXaTh CIeIiaIbHi iHIUKaTOph: (OTOILUTIBKA, PATiONIOMIHICIICHTHI €KpaHH, Kcepo3paaiorpadivi
IUTACTUHM, €JIEKTPOHHO-OIITHYHI IepeTBOPIOBaYi, PeHTIeHOBI1iIKOHU. DOTOIITIBKA € YHIBEpCATbHUM
IHMKATOPOM, BUKOPUCTOBYBAHUM B IMAPOKOMY CIEKTPi BHIPOMiHIOBaHb [5]. CBITIOUYYyT/IMBE pe-
yoBHHA (OpoMuCTe cpibIi0), HAHECEHE Ha MPO30py OCHOBY ILIIBKH PO3KIATA€THCS FraMMa-KBaHTaMH,
TaKk caMmo, SIK 1 BUAMNMHM CBiTJIOM. BuOGip pamiorpadivHoi IIiBKH 3JIIHCHIOETHCS 3@ TOBITUHOIO 1
IIUTBHICTIO MaTepialy 00'ekTa KOHTPOJIIO, a TaKOXK 3a HEOOXiTHO MPOAYKTUBHICTIO 1 HEOOXiqHiH
Yy TIUBOCTI KOHTPOJTIO. J[JIsl OTpUMaHHS MOXKJIMBOCTI SIKICHUX Pe3yJIbTATiB IPH aHai31 00pobIeHol
(GOTOTUTIBKY MicTs eKCIO3UIlil HeOOXiTHO 100 OCTaHHS Malla CEPETHIO CTYIeHh TOYOPHIHHS Ta JI0-
CTaTHIO KOHTpacTHiICTh. CTyIeHb MOYOpHIHHS (DOTOILIIBKA IpOMoOpIliiiHa TOOYTKY iHTEHCHUBHOCTI
1aJIAF0Y0r0 BUIPOMIHIOBaHHS Ha Yac (BEJIMYMHA MAIAaF040r0 TIOTOKY ).

SIKI0 BUMIPSITH PiBeHb OCTATOYHOTO pajialliifHOr0 BHIIPOMIHIOBAHHS € MOXJIMBICTh po3pa-
XYBaTH Yac €KCIO3ullii (POTOITIBKY JUIsl OTPUMAHHS SIKICHOTO 300paxKeHHs Ae(eKTiB 00 €KTy KOHT-
poiro.Ha miyicTaBi BHKIIQJIEHOTO MOYHA CTBEPKYBATH IO JUISI OTPUMAHHS SIKICHUX pe3yJbTaTiB
IpU IPOBEAEHH] paaiorpadiuHOro KOHTPOJIIO OCOOIMBO Ba)KIMBO MPAaBHIIBHO BUOPATH 4Yac €KCIIO-
3WIii iHAMKaIiiftHol GoTorutiBky. [le mae MOXKIHMBICTE 32 OJMH ITUKI KOHTPOJIIO OTPUMATH SKiCHE
300pakeHHs Ha (DOTOIUTIBII IPU BUKOHAHHI OOCTEXKEHHS 00’ €KTYy KOHTPOJIIO 32 MiHIMaJIbHUHA TIpo-
MIJKOK Jacy.

Jlitepatypa

1. TOCT 18353-79. Koutpons Hepazpymraromuii. Kiaccudukanus BHIOB U METOJIOB
[Tekct]. — BBen. 1980-07-01. — M. : CrannapThl Ha TepMUHBI 1 onipeAenenus, 1980. — 12 c.

2. TOCT 7512-82. Kontponbs nepazpymatonmii. COEJIMHEHWSA CBAPHBIE PAJIAOT -
PAGUYECKHI METOJ] [Tekcr]. — Bpex. 1984-01-01. — M.: ®I'VII «CrannapTuadopm,
1984. — 19 c.



VK 618.1 BBK 57.1 B76
JleBontok B.B., ct. rp. ®BME-14-1c¢3 JImutpieBa JI.b., go1., K.T.H. - HayKOBUI KepiBHUK

PO3POBKA TA JOCIZKEHHSI ABTOMATHU30BAHHOI'O ITIPUCTPOIO HEIHBA-
3UBHOI JIATHOCTHUKHU CTAHRHY IUIOAY Y JOPOJOBUMU ITEPIO/

3anopizvra depocasna indicenepna akademis,kageopa MEIC

Kapmiorokorpadis - e mpuiay, 3a JOIOMOTOIO SIKAX IIPOBOJISTH JTaHe JTociipkeHHs. Kap-
JIOTOKOTPaMOIO Ha3UBAETHCS OJHOYACHUH 3alMC YaCTOTH CEPLEOUTTS II0Ja i CKOPOTIUBOI JislTb-
HOCTI MaTKH. [30J1b0BaHa 3amyC 4acTOTHU CcepIeOUTTS IJI0Ja HA3UBAETHCS KapAloTaxorpaMoro (Ta-
XOrpamMoit), CKOPOTIMBOI AISITBHOCTI MAaTKU - TOKOrpama (ricreporpamoii), a pyxiB IIojia - aKTor-
pamoii. J{s peectpariii miotoBuX pyxiB (akrorpamu) .KapmioTokorpadis 3ade3medyroThes creria-
JHHUMH aKkTorpadiuHuMu OJI0KaMH TOKOTpaMma 3a3BUYail Hece B co0l eJIeMeHTH aKTOrpamH, aje 3a-
MIHHTH 11 HEe MOXe, TaK K Ha MEepIIii Bi3HAYAIOTHCS TUTHKU HAWOUTBIN CHJIBHI BOPYIIHHS IUIO/A.
B nanuit yac BUITycKalOThCs amaparti, siki, MOps[ 13 3a3HaU€HUMH MO>KIMBOCTSIMH, JI0JIATKOBO BH-
MIPIOIOTh HANPYTy KUCHIO B TKaHWHAX T1oAa. [Ipw oIiHIi cTaHy 1utoa OCHOBHUM iH(pOpMaiiHAM
KaHaJIoM KapaioTokorpadii € kapaioraxorpadpiuyauit Metost . Toko- i akrorpadiydi KaHaIu po3rJs-
JTAIOTHCS SIK JIOMTOMDXKHI, 10 3a0€3MeUy0Th YMOBH JUIsl aJIeKBaTHOTO aHaJli3y Taxorpamu. IlopiBHs-
JTHHUN aHaJi3 ICHYIOUMX METOMIB JIarHOCTHUKHU cepleBoi MisutbHOCTI Mona. [Ipu kapraioroxorpadii
ceplieBa JISIBHICTh IUIOAA 3a3BUYAll peecTpyeThCs 3a JOIMOMOIOK YJIbTPa3BYKy IO YAaCTOTHOMY
3pYIIEHHIO BIIOUTOI BiJl MyJIbCYyIOUOTro cepils XBuii (edekt Jlomepa).

Jliteparypa

1.Bockpecenckuii C.JI. Onenka coctosuus rona. Kapauorokorpadus. JJonmnepomerpus. buogu-
suueckuit mpoduitb. — [ISBN 985-428-754-8 nzn. — Munck: Kawxknsiii nom, 2004. — 304 c.

YK 621.38.061
®inicroBud B.C., ct. rp. ®EME-14-1c¢3, Konomoens I'.I'"., mo1r., k.¢.-M.H.
AESAKI ACITEKTH PO3POBKU NPUJIAIIB JIVISI KOHTPOJIIO BAT'ATOXUWJIbHUX
KABEJIIB
3anopizvra deporcasna inocenepna axkademis, kagpeopa MEIC

JIJIst KOHTPOJIFO OaraToXMJIBHAX KaOelliB 3a3BHYall BUKOPHCTOBYIOTH CITCIiaIbHU IPUCTPOT,
Tak 3BaHi kaOenbHI MPOOHWKHU. 3a3BUYaAll JaHI MPOOHUKH OyIYIOTHCS 32 MPUHIIUAIIOM: TepeaBad-
npuiiMad, Ipu 4OMy Iepearoda YacTUHAa MOBHHHA OyTH aBTOMATH30BaHOIO, Ui 3MEHIIEHHS 00-
CIIYTOBYIOUHX IIeit pHUCTpiit mojeit 10 1 ocoOu. 1leit 1 omepaTop MOBHHEH JIAIIE T KIFOYUTH TIe-
penarody 4acTHHHU MpUiiaay A0 MepeBipsSeMOro Kabelto 3 0JJHOI CTOPOHU 1 MepeBipsATH Kademb 3 iH-
1101 CTOPOHHM 3a JIOTIOMOTOF0 TPUHMAr0odoi YaCTHHHM, Ha SKil peajlizoBaHa iHaMKaris. Takox JIoIi-
JHHUM € BUKOPHCTAHHS aBTOHOMHHUX JIXKepes KUBJICHHs JIsl 000X 4acTHH KaOeIhbHOro MpOOHH-
ka.[1]. Ilpu po3poOi11i cxem B HaII Yac, KON MIKPOKOHTPOJIEPHI CXEMH JIOCUTh IITUPOKO MOITHUPEH] B
paslioeNeKTPOHHMIIL, 1 € 6araTo TEOPETUYHHUX MaTepialliB B IIUPOKOMY JOCTYII MO IX BUKOPUCTAHHIO
- IOIIUTBHAM € BUKOPHCTAHHS iX 1 JUIS MOOYAOBH KaOeTbHUX MPOOHUKIB. AJie Y MIKpOKOHTPOJIEP-
HUX CXEM € 1 CBOi HEJOJIKH, HacaMIepe I HeJIOCTaTHS MOTY>KHICTh BUXiIHUX CUTHAJIB 1 moTpeda B
3axuCTi Bif 3aBaj. ToMy HalfKpaluM BapiaHTOM CXEMU € CIIOJTYYeHHS aHAJTOTOBHUX METOIB KOHT-
poITio 3 U POBUM KEPYBAHHSIM 3a JOMOMOTOI0 MiKPOKOHTPOJIEPiB.

Jlitepatypa

1. Usmeputenbubie mpobuuku. Coct. A.A. XanosH. - M.: UIT PaguoCodt, 3A0 "XypHan
"Pammo", 2003. - 244 c.: un. - (Pagnodudamoreuka. Beimt. 20)



VK 681.118.5
I'opait B.B., ct. rp. ®BME-14 c3., Konomoens I'.I'. nom., x.¢. - M.H.
AHAJII3 TAVUMEPIB J1JIs1 KEPYBAHHSI HABAHTAKEHHSIM
3anopizvka oeporcasna akademis, kagheopa MEIC

AKTyaJIbHICTh ITPOTPaMOBAHUX TaiiMepiB YIPABIIHHSIM HaBaHTAKCHHSM Jy’K€ BEJIUKa B CY-
yacHu#l vac. Timbku ysBiTH €001, IO JOCHTIJDKEHHS B LIl 00jacTi MOXyTh Ham jaatu?. Pozymuuit
OymuHOK Bxe He "I paany" 1 He "¢hinocosckozo kamins" K TyMaroTh Jesiki. MOXKIHBOCTI MiKpPOKOH-
TPOJIEPIB HACTUIBKM BEJIHKI, IO TaKa CTYMiHb K TaiiMep yHpaBIiHHS HaBaHTAXXEHHSM B)Ke Ha Ja-
HUW MOXe 3JIMICHIOBATH: YIPABIiHHS OCBITJICHHSIM, MiKPOKJIIMATOM, OXOPOHHO-TIOXKEKHOI CHCTe-
MOI0. YTIpaBIliHHS OCBITJICHHSIM. 3 JaTYMKIB OCBITJICHHs 3HIMA€EThCS iHpOpMALlis PO PiBEHb OCBIT-
JICHOCTI 1 TTOJTA€THCS HA MIKPOKOHTpoJiep. MiKpOKOHTPOJIEp IMOPIBHIOE BEIMUNHY CHTHAITY 3 3aJia-
HUM piBHEM OCBITJIEHOCTI 1 P JIOCATHEHHI I[bOTO PiBHS BHUJA€ CUTHAJI HAa BUKOHABUMU MPUCTPIH
JUTSL BITKITFOYCHHS OCBITJICHHS. SIK ITiJICHITFOBAIBHOTO MTPUCTPOIO MOYKHA BUKOPHUCTOBYBATH pPeJICiHI
IIPUCTPOL.

PobGota cucremu moctymy. 3 gaT4MKa JOCTYIY 3HIMAEThCS CUTHAN MPO T€, SIKUH KITI0Y OYyB
3acTOCOBaHUU. MIKpOKOHTpOJIEp MOPIBHIOE OTPUMaHI JlaHi 3 JaHUMH, sIKi 3aKJIaJeHl B mam'sTi 1a-
HUX. SIKIO KJTF0Y BipHUM, BUBOJUTH CUTHAJ HA BIIKPHUTTS €IEKTPUYHOTO 3aMKa.

PoGota oxopoHHO-1OkeXHOI curHaiizaiii. KoHTponep mociiIoBHO OMHUTY€E JAaTYUKUA OXO-
POHM TPUMIIICHHS, JaTYMKH JAAMY, JaTYMKH KOHTPOJIIO TpaHWYHOI Temmeparypu. OTpumani pe-
3yJIbTATH HOPIBHIOIOTHCS 3 KOHTPOJBHOIO 1H(GOPMAIIIEI0 B aM'sITi MIKpOKOHTpoJiepa. SIKIo € po3-
O1KHOCTI (TIOPYIICHUH HOPMAJTLHUHN PEKUM JATUYUKIB), i BOHH TIOBTOPIOIOTHCS OUIBIN HiXK TPH pasH,
TO (OPMYETHCSI CUTHAJ MOBIJIOMJIEHHS MPO MOPYIIEHHS, BKJIIOYAETHCS TPUBOKHA CUTHAI3AIlS 1
nepenae mosigomireHHs Ha GSM-kaHam 11 iHGOpMYBaHHS BJIACHHKY.

[IpoanamnizyBaBiu BCi JAaHi, 1 psJ JaHUX OTPUMAHUX 3 PI3HUX JKEpe, Ha po3risiy Oyia 00-
paHa I po3poOku cxema-Taiimep Ha PIC xonTposepi. bo BoHn 00'elHaM BCi TIepeBaru apxiTek-
Typu MikpokoHTposepiB Flash-mam'sti. IIpn HuU3bKiH 1iHI 1 MaTUX po3Mipax HOBI KOHTPOJIEpH 3a-
0e3medyIoTh (PYHKIIOHATBHICTD 1 3pYYHICTh BAKOPHCTAHHS, K1 OyJiM HeocTymHi panime. OCHOBHI
ocobmuBocTi koHTpoJiepiB cepil PIC - ne gianazon xuBnsyux Hampyr Bix 2 g0 5,5 B, takroBa uac-
tora 10 20 MI'1, MOXIJIHBICTh BKITIOUCHHS KajiOpoBaHoro BHYTpimHbOro RC-reHepatopa Ha 4
MI'n, BHyTpinHs nam'ste 1anux EEPROM, ananoroBuii kommaparop i JUKepesio OopHO1 HallpyTH,
1o 4 xanaiiB 10-po3psytaoro ALIIT i 1o 6 moptiB BBoay-BuBOAY. HasBHicTh Flash-mam'sti mporpam
1 BiZIMiHHI 3aco0u po3poOKH, BKIIOYAIOUN BHyTpucxeMHUH Bijutaquuk [CD-2, a Takox miaTpuMKa
MoBHU C+ J103BOJIsIE B HANKOPOTII TEPMiHM CTBOPIOBATH MPOTPAMHU i pOOUTH I1i KOHTPOJIEPH iealTb-
HUMH JIUIS 3aCTOCYBAHHS B 0araTboX 3aBIaHHSIX.

Jliteparypa

1. benos A.B. CamoyuuTenb pazpaboTunka yCcTpoicTB Ha MUKpoKoHTposuiepax. C-116.- “Hayka
v TexHuka”. - 2008.- 544c.



VIIK 669.712

Pynenko B.b., c1. rp. ®BME-14-1¢, Konomoens I'.I"., mo1r., k..-M.H.
HIOA0 ITPOI'PAMYBAHHS PIC-MIKPOKOHTPOJIEPIB CEPEJJHbOI'O PIBHSI

3anopizvra oeporcasna inocenepna akademis, kagpeopa MEIC

MIiKpOKOHTPOJIEPH SBIISIOTH COO00 MU(POBI MPHUCTPOT, TOOYI0BaHI 32 00pa3oM i MO 10000
EOM, mo 36epirae mporpamy Ta 00’€HaHI pa3oM 3 JOMOMIXKHUMH BY3JIaMH, IaM SITTIO Pi3HOTO
TUITY 1 OJIOKaMU CHOJydeHHS B MiKpocxeMaX HaJBUCOKOTO CTYIICHS IHTerpaIlii.

VY wmikpokonTposepax PIC peamizoBana rapBapjachbka apxiTeKTypa 3 il po3JAUTEHUMHU MOJY-
JIIMU T1aM’SITi TIpoTpaM 1 JaHWX, B SKill mepudepiifai mpucTpoi BiToOpakeHi Ha aJIpeCHUM POCTIp
nam’sTi JaHWX. 3 TOYKH 30py MPOrpaMyBaHHS BCi MPUCTPOI 3 OJHUM i TUM e SJIPOM MOBHICTIO
ineHTHYHi. BTk Toro, BCi s/ipa, BAKOPHCTOBYBaHI B MikpokoHTpoJiepax PIC maroTe Jyxe Oarato
CIiTBHOTO. 3 anapaTHOi TOYKH 30py OJOKM BHOIPKHM i BHKOHAHHS HE3HAYHO BiJPI3HSIIOTHCS, 30Kpe-
Ma, MiITPUMYBaHUM 00’ €MOM ITaM’sITi 1 MoOyI0BOIO cxeM cKuaaHHsS. OKpeMi MpeCTaBHUKHU CiMeH-
CTBa MAlOTh CXOKUH 0a30BHI HaOip MOPTIB 1 MOIYJIB NepUQepiitHINX TPUCTPOIB, IPOTE BiIPi3HI-
FOThCSI B YaCTHHI JIOJATKOBHX MOXKITUBOCTEH BBeJICHHs/BUBeIeHHS. [IpoTe icHye 0e3I1id iIeHTHIHNX
MOJIYJTiB B MOJICTISIX CEPETHBOTO PiBHSL.

B mikpokonTposepax PIC siupo cepenHboOro piBHS Mae BChOTro 33 KOMaHIHU IUTIOC JIBI 3acTa-
plli KOMaH/y, IO JICTAlUCS B CHAJOK BiJ Mosoamioro cimeiicrsa. Koxkna komaHzia mpescTaBisie
co0o0ro0 14-6iTOBe CIIOBO, B SIKOMY MICTHUTBCS BJIaCHE KOJI oTepallii, aapeca abo 3HaAUYECHHS OlepaH/a,
a TakoX OIT ajpecara pe3ynbTary omeparii. [lepeBaxkHa OUTBIIICTE KOMaHJ ONEpy€e JaHUMH, IO
3HaXO0JAThes abo y BHyTpimHIX perictpax LI, abo mo3a Hboro (B mam’srti JaHWX a0bo0 Iam’sTi
nporpam). Tak mo B 14-GiTHOMY CJIOBi KOMaHA¥ MOBUHHO OYTH MoJe, 1Mo iHpopMmye nermmdparop
KOMaH/[ IIpo Te, Jie po3TalloBaHi I1i JIaHi. BUHATOK i3 3a3HA4YeHOTO MpaBUIa CTAHOBJIATH KiJIbKa KO-
MaH]I 3 aJIpecalfi€ro KoJoM caMmoi KOMaHIH, Taki K nop (Hemae KOMaH/M) i return (MOBEpHEHHS 3
mporpamu). Bei KoMaH 1 MOKHA PO3JILUTATH 110 BUKOPHCTOBYBAHOMY CIOCO0Y aapecartii. OCBOEHHS
MikpokoHTposiepiB PIC monermryeTscsi HeBEIMKUM HAOOPOM KOMaHJ 1 BIIHOCHO MPOCTOIO Tepejio-
BOIO apXiTeKTyporo. KpiM BUKOpHCTAaHHS B IIPOMHCIIOBOCTI 1 OCBITHBOMY TPOIIECi, MIKPOKOHTpPOJIE-
pu cimeiictBa PIC® 3acToCOBYIOThCS B OLIBIIOCTI aMaTOPCHKUX MPUCTPOIB, B YOMY MOXKHA Iepe-
KOHATHCS, BIIKPUBIIH OYAb-SIKHUI )KypHAI, TIPUCBIYCHUHN paioaMaTopCTRy.

Jlitepatypa

1. Cun Kanren. PIC-mukpokonTposniepsl. Bee, uro Bam HeoOxoaumo 3Hath / Cujt KarreH ;
[mep. ¢ anrn. A.B. EBctudeena], — M.: Jlomaka-XXI, 2008. — 656 ¢. — (Cepus «IIporpammupyemsbie
CHUCTEMBI»).
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YJIK 669.712
I'opb6ayos O.B., ct.rp. DEME-14-1c, ImutpieBa JL.b., no., k.T.H.
8- 132 - PO3PSIJIHI MIKPOKOHTPOJIEPU ATMEL AVR

3anopizvra oepacasna indcenepua akaoemis, kageopa MEIC

3aB/sSIKM POCTOTI BUKOPUCTAHHSI, HU3bKOMY €HEPrOCIIOKUBAHHIO i BUCOKOTO CTYIICHS iHTe-
rparii 8- i 32- po3psaHi MiKpoKoHTposiepru Atmel® AVR® ycHilmHO JOMOBHIOIOTH MiKPOKOHTPO-
nepu Ta Mikporporiecopu ARM® ninitiku Atmel | SMART, 3a6e3nedyroun yHikalbHE TO€THAHHS
MIPOYKTHBHOCTI, €HEeproe()eKTUBHOCTI Ta THYYKOCTI MpoekTyBaHHs. L[i mpucTpoi omrmMmizoBaHi
JUIL CKOPOYEHHS IIMKIY PO3pPOOKH 1 BOJOIIIOTh Halle()eKTUBHIIIOW B raiy3l apXiTeKTyporo s
nporpamyBanHs MoBoro C i acemOrepi.

Hisiki iHIII MIKpOKOHTpOJIEpU HE MOXYTh 3a0e3MeUnTH OUIbILYy OOYMCIIOBAIBHY MOTYX-
HICTh TIPH MEHIIIOMY €HeprociokuBaHHI. HalimepeoBimm iHCTpYMEHTH PO3pOoOKH i 3acoOu Tif-
TPUMKH MTPOEKTYBAaHHS 3a0€3MeUyI0Th MiHIMAIbHUN TEPMiH BUBEJICHHS TOTOBOTO BUPOOY Ha PHHOK.
[Tpu IbOMY BEJTMKHUEH aCOPTUMEHT MiKPOKOHTpOJIepiB ciMelicTBa AVR 103BOJIsIE TOBTOPHO BUKOPH-
CTOBYBaTH HAKOIMYECHUH JOCBIJ MPH JOOMPAIOBaHHI MPOJIYKIlii Ta OCBOEHHI HOBUX PHHKIB - a IIe
CIPOIIy€ BUPOOHHIITBO 1 3HUIKYE HOTO BapTICTh.

Jlitepatypa

1. http://www.atmel.com/ru/ru/products/microcontrollers/avr/default.aspx

VK 621.389
babak O.0., ct. rp. ®EME 14 1 ¢3, Koiomoens I'.I'., mom. k.¢.- M.H.

JUKEPEJIO TOYHOI'O YHACY 3 CUHXPOHI3ALICIO BIJA GPS

3anopizvra deparcasna inocenepna akademis, kagpeopa MEIC

Y Oaratbox paJioTEeXHIYHUX MPHCTPOSX IOTPiOHE JKepeno TOoYHOro dacy. OmwH i3
CTaHJapTHUX BapiaHTiB — BUKOPUCTOBYBATH Y SIKOCTI €JIEMEHTY, SIKHH 3a/lae 4yac - KBapIIOBHIA
pe3oHaTOp 1 BECTH BiUTIK dYacy 3a JOIMOMOIOI0 CIHEIiali30BaHOi MIiKpocXeMmH, abo IUIIXOM
oprasizarii mporpamHoro Taiimepa. [Ipy BUKOpHCTaHHI SKICHOTO KBapily JaHUN METOH J03BOJISE
JIOCSITTH TOYHOCTI IOpsIKY 2—8c¢ Ha 1100y .

VY cucremax, siki He 00CIyroByIOTh, BiAXiJ yacy Ha §c Ha 100y HABOJUTH /IO MOTPIIIHOCTI
0 48 XB. Ha piK, O B OUTBINOCTI BHIAJKIB HEJAOMYyCTHMO. B IEHTpi YHpaBIiHHS CHUCTEMOIO
cynytHukiB ' JIOHACC i1 GPS 3acTocoByeTbcsi BUCOKOTOUHHMA reHepaTog HIKaJIM Yacy Ha OCHOBI
BOJIHEBOTO CTaHAApTy. Moro HecTaGiIbHICTh JyKe Mana, MPHOIA3HO 107, BuxopuctoBytoun mis
CHHXPOHI3aIlii Yacy CUTHAIIM CYIyTHUKOBUX HAaBIralifHUX CHCTEM, MOKHA 3a0€3MEeYUTH TOYHICTh
BMOHTOBAHOTO TOJMHHWKA HE TipIle 3a JecATh HAHOCEKYH]] Ha OyAb-IKOMY IPOMIXKY dacy.
CurHanu TOYHOTO Hacy TMepefaroThcsi oOoMa CYMYyTHHKOBUMHU YIPYIYBaHHSMH, IO MJIFOTh Ha
ceoroauimHil xeHb, — ['JIOHACC i GPS. binbmiicts npuiiMadiB MaroTh Buxij curaany 1PPS, Ha
SIKOMY KOXHY CEKYHJy 3'SIBJISIETbCS. KOPOTKHUH IMITYJIbC, CHHXPOHI30BaHUH 3 MIKAIOI BCECBITHHOTO
koopauaoBaHoro yacy (UTC). He nuBnsuucek Ha Te, 10 TOYHUH Yac 3JaTHUI BUJIaBaTH OY/Ib-SKHUi
GPS-npuiimMau, iCHYIOTh 1 cHeliadbHI pIIIEHHS, IO BiJPI3HAIOTHCS MiJBUIICHOIO TOYHICTIO 1
OpIEHTOBaHI caMe Ha 3aBJaHHS CHHXPOHI3aIlil Jacy.

Jlitepatypa

1. Onyan K., I'mHo Bb. Usmepenue Bpemenu. OcuoBbl GPS Mocksa: TexHocdepa, 2002. - 400 c.
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VK 621.389
Cusonan P.O., ct. rp. ®BME 14 1 ¢3, Konomoens I'.I"., mor. k.d.- M.H.

JOTTYHUI AHAJI3ATOP JIJISI IEPEBIPKU ITU®POBUX CUTHAJIIB

3anopizvka oeparcasna inocenepna akademis, kagpeopa MEIC

[Iupoke MOLMPEeHHS pafioeNeKTPOHHUX MPUCTPOIB i3 3aCTOCYBaHHAM LdpoBoi 0OpoOKH cUr-
HaJliB 00yCJIOBIIOE MiABUIIEHUH iHTEpeC 10 MUTaHb 1iarHOCTYBaHHS 1X TEXHIYHOTO CTaHy.

OnHUM 3 pi3HOBUJIB JiarHOCTYBaHHS LM(POBUX BY3JiB i OJOKIB € TECTOBE AiarHOCTYBaHHS,
BXKMBaHHS SIKOTO Ha eTarli MPOeKTYBaHHS i BUTOTOBJICHHS LIM(POBUX BY3JIB JI03BOJISIE BU3HAYUTH Tpa-
BUWJIBHICTD X (DYHKIIOHYBaHHS i 3[IHCHUTH MPOLEAYpY MOUIYKY HecripaBHocTel. [Ipu po3polii Tecto-
BOT JIIarHOCTUKY BUHHMKA€E CKJIAIHICTh y BU3HAUYEHHI €TaJOHHUX peakiliid MpW TEeCTyBaHHI ICHYIOUMX
CXEM, Y BU3HA4YEHHI ONTHUMAaJbHOTO YMCJIa KOHTPOJbHUX TOYOK ISl 3HATTS BUXIJAHOT peakiii udposoi
CXeMH, 10 AiarHocTyeTbes. Lle MoxkHa 3poOuTH a0 CTBOPIOIOYM MPOTOTHI IUPPOBOTO MPUCTPOIO, III0
PpO3pOOIISETHCS, 1 TPOBOASYN MOTO J1IarHOCTHKY arnapaTypHUMU MeToJamu, abo 3iHCHIOIYN MO/IeTHO-
BaHHS Ha EOM sk umgpoBoro npuctpotro, Tak i npouecy AiarHocTuku. Halibinbi paljioHaabHUM € apy-
rMid miaxia, sikuid nepeadayae CTBOPEHHS aBTOMAaTH30BAHUX CHUCTEM JIiarHOCTUKH [1], 10 103BOJISIIOTH
BUKOHYBATH JialrHOCTUKY LIM(PPOBUX CXEM Ha CTajii MPOEKTYBaHHS i 3JaTHUX BUPILYBaTH HACTYIHI
3aBJaHHS.

1. BukoHyBaTu NnoriuHe MoJeNoBaHHs LUPPOBUX cXeM 3a gonomororo EOM. Mera noriuHoro
MOJICJIIOBaHHs MOJIArae B TOMy, aOM BUKOHATH (DYHKLiIO MpoeKToBaHOT cxeMu 6e3 i (iznuHoi peasniza-
uii. [lepeBipka Ha MpaBUIIBHICTb MOJEIIFOBAHHSI MOXe OyTH PI3HOKO 3aJIEKHO BiJl PIBHS MPEICTABICHHS
uu¢posoi cxemu B EOM. SIkio, Hanpukiaj, 3AiHCHIOETbCS epeBipKa JULLIE 3HaUeHb JOriYHOT pyHKLT
Ha BUXOJi CXeMHU, TO JIOCUTh MPEACTABUTH CXEMY Ha PiBHi JOTIYHUX eyieMeHTiB. [ Toro, mo0b nepesi-
PUTH TIOJISITAHHSL CUTHAJTIB B CXeMi, HeOOXiJTHO TOYHO OTMCATH 3aTPUMKH CTpallbOBYBaHHS BCiX eemMe-
HTIB B YMOBaX CHHXpOHi3allil.

2. MoenoBaHHs HECTIPABHOCTEN. 3aBJaHHs BUSBIEHHS HECTPABHOCTEN B LM(POBUX CXEMAxX
noJisirae B TOMy, abM BU3HAYMTH, UM BOJIOJIi€ M(ppoBa cxeMa HeoOXiTHOO MoBeiHKO. JIJ1s BUpilIeH-
HS 1ILOTO 3aBJaHHS HEOOXIiHO, TIepIl 3a Bce, BCTAHOBUTH MOJIENb IIUPPOBOT CXeMHU K 00'€KTY KOHTPO-
JI10, TIOTIM METOJ BUSIBJICHHSI HECTIPABHOCTEH 1, HAPENITi, MOJIENIb HECTIPABHOCTEH. 3 TOUKHM 30py 0CO0-
JMBOCTEH TOBEIHKA UPPOBUX CXeM 1X MOYKHA PO3AIIMTH Ha KOMOiHAIiiHI i ocaeniqoBHicTHI. Bin-
HOCHO BUSIBJICHHSI HECTIPaBHOCTEM KOMOiHALliliHI cXeMU € TIOPiBHAHO MpocToro Moaesto. [locneninos-
HICTHI CXEMH BIJHOCHO MOBEAIHKM XapaKTEpPU3YIOThCSl HAsBHICTIO BHYTPILIHIX KOHTYPIB 3BOPOTHOTO
3B'SI3KY, TOMY BUSIBJICHHS] HECTIPAaBHOCTEl B HUX B 3arajbHOMY BUMaJAKY HaJA3BUYaHO YTPYJHEHE.

3. MojenmoBaHHs NPOLECY TECTOBOT iarHOCTHKH.

Knacuuna ctpaTerist TecTyBaHHS LM(POBHUX CXeM 3aCHOBaHa Ha (OPMYyBaHHI TECTOBHMX MOCIIi-
JIOBHOCTEH, LI0 JT03BOJISIIOTH BUSBIISITH 3a/laHy Oe3iniu iX HecrnpaBHocTel. [y peanizauii reHepatopa
TECTOBOT MOCiJJOBHOCTI 6a)KaHO BUKOPUCTOBYBATH MPOCTI METOMM, 110 A03BOJSIOTH YHUKHYTH CKJaj-
HOT MpoueaypH iX cuHTe3y. Jlo HUX BiTHOCSTHCS HACTYIHI aJrOPUTMHU:

1) popmyBaHHS BCIJSIKMX BXiJHUX TECTOBUX HaOOpiB, TOOTO MOBHOTO Mepedopy NBIMKOBUX KOM-
OiHauiii. B pe3ysnbrari BXMBaHHs MOAIOHOTO aqrOPUTMY F€HEPYIOThCS JiYMIBHUKOBI MOCIIIOB-
HOCTI;

2) popmyBaHHS BUIAJIKOBHUX TECTOBHX HAOOpIB 3 HEOOXITHOIO BIPOTiTHICTIO OJUHUYHOIO i
HYJIEOBOTO CHMBOJIIB TI0 KOXXHOMY BXOY ITU(POBOI CXEMH;

3) ¢popmyBaHHS M1CEBIOBUIAAKOBUX TECTOBUX MOCIITOBHOCTEH.

JliTeparypa

1. OcHOBH CXEMOTEXHIKH eJIeKTPOHHUX cucTeM: niapy4nuk / [boiiko B.1., ['ypxiit A.M.,

Kytikos B. 4. ta in.]. — K.: Buma k., 2004. — 527 c.: in.
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YJIK 621.38
Marmum M.A., ctynent rp..MH-12-11, Ctpoitenesa H.1., mor., k.. — M.H.

MOJEPHIBAIIA CUCTEMU YIIPABJIIHHA YCTAHOBKU «I'TAPOIIPEC JA5-30»

3anopizvra depacasna inocenepna axkademis, kagpeopa MEIC

MexaHi3arlist i aBToMaTH3aIlisl Pi3HUX TalTy3e IPOMHUCIIOBOTO BUPOOHUIITBA € CyJaCHUM 3a-
cOOOM MiJIBUIIEHHS TPOAYKTUBHOCTI Mpalli Ta SKocTi BUpooOiB. I1i yac mpoxo1KeHHs TeXHOIOT14-
Hol mpaktuku Ha mignpueMcTBi TOB «BCMIIO Tutan - Vkpainma» (M.Hikomons) s mpwuiimMaB
y4acTb B MOjepHizalii aBTomMaTu3oBanoi cuctemu ynpasiiHHs (ACY) yctanoBkoro «I'impompec
J15-30». YcraHoBKa MpeacTaBiisse OO0 KOMIUICKC MPHIIAIIB, SKi CITy)KaTh JUIsl aBTOMATH30BaHOT
MIEPEBIPKHU SIKOCTI BUTOTOBJIEHHS OE3IIOBHUX Ta 3BApHUX TUTaHOBUX TpyO. Ll ycraHoBka Mae BH-
cokopo3suHeHy ACY. MojepHi3allis CHCTEMH YIPaBIiHHS BKJIIOYaJIa BJIOCKOHAJICHHS pelIleiHO-
KOHTAKTHOT CXeMH, 1110 3B’s3y€ MK c000I0 nepeTBoproBaui yactoT «Danfoss» ta «Deltay.

3acTocyBaHHS TIEPETBOPIOBAYIB €HEPTil B €JICKTPOIIPHUBOJIi 0OYMOBJICHE B OCHOBHOMY HE00-
X1IHICTIO pEryJlOBaHHS IIBUAKOCTI OOEpTaHHS €NEKTPOABHUIYHIB. 3MiHa IIBUAKOCTI OOepTaHHS
JIBUTYHA TOCTIHHOTO CTPYMY 3BUYAaliHO 3/IHCHIOETHCS IIISIXOM 3MIiHH PiBHSI HAIPYTH, IO TTIOJA€Th-
csl 10 OOMOTKH sIKOpsL. JJIst I[bOT0 MOMIXK ABUTYHOM Ta KHUBHIJIBHOIO MEPEKEI0 BMUKAIOTh CIellialb-
HUI TIepeTBOPIOBAY €IEKTPUYHOI eHeprii — KepoBaHui BUMpswIsd. [Ipu 3acTocyBaHHI JBHTYHIB
3MIHHOTO CTPYMY 3 TI€IO K METOI0 BUKOPHCTOBYIOTH II€peTBOPIOBaYi yacToTu. IlepeTBoproBau yac-
TOTH — TI€ TIPUCTPIH, IO TEPETBOPIOE BXiIHY CHHYCOIaIbHY HAIPYTy (piKCOBAHOT YaCTOTH Ta aM-
IUTTYAW y BUXIAHY IMIYJIbCHY HAMpYry 3MIHHOT YaCTOTH Ta aMILTITY U 3a jgornomororo LM (rmm-
POTHO - IMITYJIbCHOT MOJIYJIAIIIT), sika popMye B 0OOMOTKaX JIBHT'YHA CHHYcCOITampHu# cTpyM [1]. bi-
JBIICTh CYYaCHUX MEPEeTBOPIOBAYIB YACTOTH MAOTh J[Ba KacKaJW MEPEeTBOPEHHS €Heprii Ta ckia-
JAIOTHCS 3 BHIPSAMIISYA, 3TJIaJDKYBaIbHOTO (iTbTpa Ta iHBepTopa [2]. Bumpsmisd mepeTBoproe
€Hepriio 3MiHHOTO CTPYMY Ha €HEprilo MOCTIHHOrO CTpyMy, (GUIbTp 3rIIaKye Iysbcallii BUXiTHOT
HaIPYTH BUIPSIMIITYA, a iIHBEPTOP 3AIMCHIOE 3BOPOTHE TIEPETBOPEHHS, IEPETBOPIOIOYN €HEPTIIO IT0-
CTIMHOTO CTPyMY Ha €HEprilo 3MiHHOTO CTPyMY, IPOTe 3 peryJibOBAaHUMHU PiBHEM HANpyrH Ta HOro
gacToToro. J{J1st 3’ € THaHHS JIBOX TEpETBOPIOBadiB yacToTh B euHy ACY Yy MOHTaKHIN CXeMi BHKO-
PHUCTOBYBAJIMCH YUCIIEHHI pelie, eNeKTPOHHI KJII04l, [Ba CEPBOJABUTYHU Ta €JIEKTPOHHI JTATUUKU TH-
CKY.

Po3pobnena cxema migxitoueHHs nepeTBoproBayiB yactotu 10 ACY ycranoBkoro «l'igpo-
npec J[5-30» mo3Bouia CIpoOCTUTH TpoIlec BUMPOOYBaHh HA TEPMETHYHICTh Ta CKOPOTUTH Hac iX
MIPOBEJICHHSI, MiIBUINNJIA HAIIWHICTh POOOTH YCTAaHOBKHU B IIiJIoMYy. BIIpoBa/pkeHHS MPOrpEeCHBHUX
3ac00iB aBTOMATH3allil TPYAOMICTKAX TEXHOJIOTIUHUX IPOILECIB Ha BHPOOHHUIITBI CTBOPIOE OCHOBY
MIOTAJIBIIIOTO 301IBIIEHHS TEMITIB TEXHIYHOTO MPOTrpecy, 30UIBINYe MPOYKTUBHICTD Tpalli 1 MOJIiN-
Y€ TEXHIKO-CKOHOMIYHI XapaKTePUCTUKUA BUPOOHUUOTO MPOIIECY.

Jliteparypa:

1. Manmziit b. A. OcHoBH Teopii curHamiB. - JIbBiB: Bumaanuwmii gim "[HirmiaTisa",
2008. 240 c.

2. Tumomenko C.I1. [leperBoproBadi wactot / Parymuuit B.B., Tumomenko C.I. - Ku-

iB: HaykoBa gymka, 2005. — 100 c.
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VJK 621.383.51
KpaBumna B.B, ., go1r., k.1.H., Ceunn A.C., IpOBiTHH iHXKEHED

AHAJII3 OCOBJIMBOCTEN ®OPMYBAHHSI IOBYTOBUX BATEPEN ®OTOEJIEK-
TPOHHUX IEPETBOPIOBAYIB

3anopizvka Oeporcasna inoicenepua akademis, kageopa MEIC

AKTyanbHICTb pO3pOOKM MOSICHIOETHCS BIACYTHICTIO Ha PUHKY BITUM3HSIHHUX MajorabapuTHHX
noOyroBux @EIL. B 3B’513Ky 3 UMM i po3risgaeTbcsi KOHCTPYKIIisSl Ta TEXHOJIOTIS BUTOTOBJIEHHSI MaJjiora-
6apurHux nodyrosux ®EI, onTumanbHuX 3a PyHKIIOHAIBHICTIO Ta 3aCTOCYBaHHSM.

s dopmysanus @OEIT BukopucTOBYBanMcs MIACTMHU KPEMHIIO p- Ta N—THUIY TPOBITHOCTI.
BuxkopuctoByBanucs minactunu L1100, siki Oynu 3a6pakoBaHi Ha KpucTanbHOMY BUpOOHUITBI. Tomy Ha
MOYaTKy TEXHOJIOTIYHOTO IUKITY MPOBOAMIOCS TPaBJIEHHS MOBEPXHI 3 OJJHOYACHUM (OPMYBaHHIM MiK-
popenbedy, KUl TPUBOAMB 10 301MbIICHHS KOe(]illieHTY MOTJIMHAHHS COHSYHOIO BHUIPOMiHIOBAHHS.
Ha npyromy etani npoBoausiocst popMyBaHHSI TEPMIUHOTO OKHCILY, MO SIKOMY MpoBoAuacs (oToiTor-
padist Ta popmyBanHs 3arnubneHoro audysiitHoro mapy. ns nnactun KJIb10 npoBoaunacs audysis
docdopy 3 BukopuctanHam PCI3. Ina nnactun KE® nposoaunacs i audysis gomiku 6opy. 'nmiubuna
wapy ckiaazgana 0,7 mxm. Ha HacTynHOMY eTani npoBouiaocst (opMyBaHHs JTUCTOBOTO TOHKOTO Au¢y-
3ittHoro mapy rauouHoro B 0,3 Mxwm. Jlnsg mmactun KJIB10 npoBoaunacs nudysis docdopy 3 BuKopuc-
toByBaHHsM PCl;, ne mosepxHesuii omip ckinaaas 0,3 Om/oO. [licas mporo mpoBogwmiocs: GopMyBaHHS
MeTanizanii, ska cymimanacs i3 penbedom 3arnubiaeHoro audysiitHoro mapy. Bignan miuiBku criaBy
amoMiHito nipoBoauBes nipu temrieparypi 490 eC na npots3si 30 xB. [licas dopmyBanHs mMertanizanii 1-
ro piBHS NPOBOAUIIOCS (GOPMYBaHHS TUCTOBOTO TOHKOTO OKUCIY KPEMHIIO MPOCBITIIOIOUOTO Iapy TO-
BuirHoto 0,09 MkM Ha nasmoximiuHiid yeranosui IIXO100T-006.

Ha 3aBepruanbHOMy eTamni MpOBOAMJIOCS TpaBlieHHS (acKu IUIACTHH, CKpaiOyBaHHS Ta GopMmy-
BaHHS HabopiB uuniB Ayis 36upanHs G6arapei @EIL [Ipu 36upanni 6arapei @EII BinOysanocs dpopmy-
BaHHS MeTaizalil Apyroro piBHs 3 (oJabru amoMiHito ToBKHOKW 40-50 MKM 3a paxyHok ii 6aratorou-
KOBOTO yJIbTPa3BYKOBOTO 3BaplOBaHHS 3 IUIiBKOKO MeTali3alii 1-ro piBHs 3 yepeayBaHHSAM MOBEPXOHb
TUIacTHH Si.

Icniut mapametpis @EIT 9 ta 12 B, motyxHicTio 2 BT nokasaB 10BrocTpOKOBY HaJliiiHICTh KOH-
TaKTiB, BUCOKY MPOBIIHICTh MeTami3alil, o HapsIy 3 XapaKTepUCTUKAMH IHIIMX TEXHOJOTIYHHUX Orle-
pauiii 3a6e3neunsio HeoOXinHI mapameTpu, a came Hanpyry Uy, Ha piBHi 10 0,6 B, ctpym Ii; Ha piBHi
0,18 MA/cMm* Ta KoeditieHT KopucHoi aif ®EIT Ha piBHi 11 - 14 %. Posrasgaioun napaMeTpudHi xapak-
TEPUCTUKU TEXHOJOTIYHUX MpoLeciB (JOpMyBaHHs HaIliBOPOBIJHUKOBUX CTPYKTYp, came siki 3abe3rne-
YUJIM BIAMOBIJHI NMapamMeTpu MpUIaiiB, B MEpUly 4epry HEOoOXiJHO BIAMITUTU BUCOKI KOHLEHTpaLiiiHI
XapaKTepUCTHKH eMITEpHHX LIAapiB Ta XapaKTEPUCTUKU PYXJIMBOCTI HOCITB 3apsily B eMiTepHUX Ta Oa30-
BUX 00JacTsX, K JOCATaIMCS 32 paXyHOK ONTHUMI3aLlii TEXHOJOTIYHUX MPOLIECIB JeryBaHHs 32 MaKCH-
MYMOM KOHLIEHTpaLil eMITepHOT JOMILIKK Ta NOBEPXHEBOI Ta 00’ €MHOT PyXJMBOCTI HOCIiB 3apsay. Ba-
IJIMBUM € TaKOX po3poOKa TeXHOJIOTIT MOeAHaHHS MeTaii3allii Jpyroro piBHS 3 (OJIEIH aNOMiHIIO 3
TUTIBKOKO MeTadi3alii 1-ro piBHS 3a JOTIOMOTOIO YJIbTPa3BYKOBOTO 3BaploBaHHsS 0Oe3 MPOBENEHHS MiX
onepatiiiHoi ¢orositorpadii «KoHTakTH» Mo MBI MOKPUTTS MpocBiTieHHS. B oMy pa3si BinOysa-
IOThCS TIPOIIECH TIEPEeMIlllyBaHHSI 4aCcTOK MPOCBITIIIOIOYOT TOHKOT uTiBku SiO2 3 mapamu MeTamizarii
nepioro Ta Apyroro piBHiB. Tak aedopmailiiiHe ropu3oHTanbHe Ta 00’ €MHE YJIbTPa3BYKOBE 3MIIIICHHS
B 00J1aCTI 1IApIB AIFOMIHIIO KOHTAKTYy CKJaJa€ AECATKU MIKpOHiB, mo s miiBku SiO2 ToBuiuHow0 0,1
MKM O3Haya€ MOBHY BTpaTy Ai€JeKTPUYHMX BIACTHUBOCTEH MAcKyBaHHs, LIO i COCTEPIraiocs B eKCIepH-
MEHTi JOBrOCTPOKOBOIO KOHTPOJIKO OMOPY 3’€IHAHHS LIapiB MeTali3awil Ta 3HAMIIO BIPOBAPKEHHS B PO3-
pobneHiii TexHonorii BurotosnieHHs Ocarapeii EIT.
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VYIK 621.396

Hecrepenko T., marictpant rp. ®EME-14-1M, Beproskin JLJIL., go1., K.T.H.,
Ceitanpko M.B., jo11. K.-M.H.

ICUXOPI3NYHA OLHIHKA PIBHA CTOMJVIEHOCTI JIIOAUHU

3anopizvka Oepoicasna inocenepra akademis, kagpeopa PHEME

OynukmionansHui cTad (OC) JTIOAWHEA CITY)KATHh XapaKTEPHCTHKOIO PE3ePBHUX MOMKIIABOC-
Teil opraHizMmy i gKocTi iX perymoBanHs. [HTepec 10 mpodaemu PC moauHu 00yMOBICHUN THM,
mo HecnpuaTIHBl @C 301IBIIYIOTH MIHY TPYJIOBOI JiSUTBHOCTI, 3HIKYIOTh SKICTH POOOTH, 0OMe-
KYIOTh JOCSITHEHHS CIIOPTCMEHIB, CTBOPIOIOTH 3arpo3y 3/J0POB'I0, a TaKOXX MOXXYTh MaTH PsJl He-
MPUHHITHUX COIIaIbHO-€KOHOMIYHHMX HACHIAKIB. BUX0s4M 3 TOMiHYIOUO1 poJIi, IPH JTOCIiHKeHH]
@C nmroauHM B HepIry yepry HeoOXiJTHO KOHTPOJIIOBATH IeHTpalibHy HepBoBY cuctemy (LIHC).

O06'extuBHI MeTomu nociimkenHs [[THC, 3acHoBaHi Ha peecrparlii exeKTpodi3ioIoriIHIX
CUTHAJIIB, MAJIONIPHUJIATHI B YMOBaxX BUPOOHMYOI AiSTIBHOCTI, MPHU 3aHATTSAX (I3UUHOIO KYJIBTYPOIO 1
CIIOPTOM, TP MACOBUX OOCTEKEHB. Y IHUX IUISIX BHKOPHUCTOBYIOTHCS ICHXO(]I310JIOTIUHI METOIH
OIIIHKHK XapaKTEePUCTUK 30pOBOro aHaiizatopa (3A), OCKUTFKH B 30pOBOMY aKTi Oepe ydacTh OifibIie
HOJIOBUHH KOPH T'OJIOBHOTO MO3KY.

EdexTuBHICTh T0CHTIIKEHb 30pOBOT0 aHaJi3aToOpa B 3HAUHIM Mipi 3aJIe)KUTh BiJ] BHKOPUCTO-
ByBaHOTO MeTofy. [IIMpoKO BHKOPHCTOBYBAHOIO YAaCOBOIO XapaKTEPUCTUKOIO 30pOBOTO aHAJIi3aTo-
pa (UX3A) € kputnuna gactora 37auTTss MUTTIHb (KU3M), sika 3acTOCOBYETHCS B OPTAIEMOJIOTIT
JUISL TIarHOCTHKH Pi3HUX 3aXBOPIOBaHb, B OPTAIEMOCPIOHOMIIl — JUIS TpodeciitHoro BiadOpy 1o
30py 1 JIarHOCTHII 30pOBOrO CTOMJICHHS, y (i31010Tii 1 TirieHi mpari i cnopTy — JJIsi KOHTPOJIIO
CTOMJICHHS 1 BU3HA4YCHHS Tpare3aatHocTi. OcoommBicTio Metoy KU3M € marna 9y TiauBiCTh JI0 30-
BHIIIHIX JIi{f, BeJIMKa BapiaOebHICTh 3HAYECHb 1, IK HACTI 0K, HU3bKa TOYHICTH OI[IHKH.

[TpoGieMa ImiIBHINEHHS TOYHOCTI OIIHFOBAHHS BHUKIJIMKA€ HEOOXITHICTH PO3pOOKH METOIIB
ominky iHIMX YX3A: yacy BiIHOBJIEHHS, Yacy 30pOBOI0 CHPUNHSATTS, Yacy BIAUYTTs, TudepeHIiia-
JHHOT YyTJIMBOCTI IO YaCTOTH 3JMTTS MUTTiHB. Po3po0ka nux mMeToniB mepeadadae po3poOKy Mo-
Jeneit, TecToBoi JIii 1 crmocoOy ympaBliHHS HOro mapaMerpaMu, KpUTEpiiB OI[IHKH JOCIiIKYyBaHUX
XapaKTEePHUCTHK.

Peanizanis MeToniB moB'si3aHa 3 HEOOXIAHICTIO PO3POOKU AITOPHUTMIYHOIO i MPOTpaMHO-
TEXHIYHOTO 3a0e3rmeueHHs ominkn YX3A, mo mependadae BUPIMCHHS HA3KA TEXHIYHHUX 3aITUTAHb:
(dbopMyBaHHS CTUMYJI-peaKiliif, o 3ade3nedyroTh omiHKy UX3A, X METpoJIOTiYHUIi KOHTPOJIb; PO-
3po0Ka METOJIUK peecTpallii peakiiii BUIIPOOOBYBAHOTO MPH 0OCTEKEHHI; po3poOKa METOJIUK 00-
CTEeXKEHHsI, 110 MepeadavyaroTh MeBHY MOCHiIOBHICTh Ail mpu omiHmi UX3A. Takum ynHOM, CTBO-
pPEeHHS IHCTpYMEHTaIBHHUX 3ac00iB OIiHKA YX3A 00yMOBIIIOE HEOOXIAHICTH PO3POOKH B3aEMO3B'S-
3aHUX 1H(OPMAIIIHOTO, AITOPUTMIYHOTO 1 MPOTrPaMHO-TEXHIYHOTO 3a0€31eUEHb.

Jlitepatypa

1. Beppenbckas B.M., JlebenkoBa O.A. OcoOeHHOCTH YaCTOTHO-KPUTHYECKONH M YaCTOTHO-
KOHTPACTHOM YyBCTBUTEJBHOCTHU IJIa3a Ha I[BETa NMPHU aTpopuu 3pUTEIILHOTO HEepBa. AKTyallbHbIE
BOIIPOCHI CONMMAITbHOM odTanbMotoruu. Bem. 2. M.: 1988, c. 43-47.

2. MlammuuoBa A.M., Bonkos B.B., «®yHK1MOHaTBEHBIE METOIBI HCCIIEIOBAHUS B O(TAIIb-
mozorumy. — M., 1998 ¢. 33-35; 187-190.
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YK 621.396
Kamapnos ILIL., ct. rp. ®EME-14Mm, Hikonosa A.O., fo11., K.T.H — HAYKOBUH KEePIBHUK

JTOCJIIKEHHA METOIY EJJEKTPOMIOI'PA®II ITPH BUSHAYEHHI ®YHKIIO-
HAJIBHOCTI M’S130BO-PYXATEJIBHOI CUCTEMH

3anopizvka oeporcasna inocenepna axkademis, kageopa MEIC

B cydacHiif MeUIMHI IMAPOKO BUKOPHCTOBYETHCS METOJT BUMIPIOBaHHS (DYHKITIOHAITBHOTO
CTaHy CKEJICTHHX M's3iB, 3aCHOBAHMU Ha PEECTpaIliil eJCKTPUYHHUX TOTESHIIATIB, 0 BUHUKAIOTH B
HUX. 3a JIOIOMOTOI0 TIPHJIAIY - eJeKTpoMiorpada BUBYAOTECS PedICKTOPHI peakilii pyXOBUX CHUC-
TEM OpraHizmMy, nepudepruaHOoro HeHPOMOTOPHOTO anapary, a TAaKOXK MPOBOIUTHCS PYHKITIOHATHHA
JIlarHOCTUKA NIepr()EepUIHIX HEPBIB 1 M'S31B.

OctaHHIM YacoM BiJI3HA4Ya€eThcs 3HaYHM Tporpec EMIT y TeopeTuuHOoMy i amapatypHO-
TEXHIYHOMY HalpsiMKax. 3aBSIKA PO3IMUPEHHIO METOJMYHUX IMPUHOMIB CTAI0 MOYKJIMBAM BHBUCH-
HS BCIX JIAaHOK NepudepruuHOro HeWpPOMOTOPHOTO arapary: MOTOHEUPOHIB, iXHIX aKCOHIB (BKJIFO-
YarOYM PyXOBi 1 YYTTEBI BOJOKHA), HEPBOBO-M'SI30BHX CHHAIICIB 1 CTaHy M'S30BHX BOJIOKOH, YOTO
HEMOXIIUBO JIOCATTH 3a JIOTIOMOTOIO 1HIITMX METO/IiB.

OcHoBHi 3aBnanasa EMI:

1) omiHKa cTaHy M’SI30BOi CUCTEMH;

2) aHaumi3 QyHKIIii HEpBOBOTO arapary;

3) BUsIBNIEHHS 3MiH Ha PiBHI HEPBOBO-M sI30BO1 Mepeayi.

[TpuHIMIH TeXHIKKM BijxBeaeHHS 1 peectpamii EMI He BiIpi3HAIOTHCS BiJl TEXHIKH €JIEKTPO-
ennedaorpadii, enexrpokapaiorpadii Ta iHIHX eaeKTporpadiuHux MeToAiB. CUCTEMa CKIIaIa€Th-
CA 3 €JICKTPOJIIB, IO BIABOJATH IMOTEHITIANIM M'sI3a, MiJCHIIFOBAYA X IMOTSHITIANIB 1 MPUCTPOIO, IO
peectpye. CydacHi anapatu, po3poOieHi Ha 0a3i KOMIT'IOTEpiB, MAIOTh MIKPOIPOIIECOPH, 3a JOTO-
MOTOIO SIKMX 3/IIICHIOETHCSI KepyBaHHS BCiMa MapaMeTpaMu i peskuMaM# poOOTH.

OCHOBHUM HEJIOJIIKOM JIaHOT CUCTEMHU € BILIUB Pi3HUX BHUJIIB IIyMiB Ha CTaH BUXIJTHOTO CHUT-
Hary. CaMe BHpileHHS TpoOJIeMH IIYMO3aXHUIIEHOCTI € OCHOBHOIO METOIO y PO3BUTKY CYYacHHX
3aco6iB EMI-nocnimxenp.

AKTyaJIbHICTD JTaHOT TEMH IOJISITAE Y BJIOCKOHAJICHHI TEXHIYHUX 3aC00IB METOJy €JIEKTPO-
Miorpadii IUIIXOM 3MEHINEHHS BIUTMBY OCHOBHUX HEJIOJIKIB HA TOYHICTh OTPUMAHUX JTAHUX.

Metoro poOOTH € JOCIiPKEHHS! KOHCTPYKIIT Ta MPUHITUITY POOOTH aBTOMATH30BaHOI CHCTe-
MU JIOCITI/DKEHHS eJIeKTpoMiorpadiuHuX CUTHATIB Ta BIOCKOHATICHHS HAsIBHUX TEXHIYHUX 3aC00iB.
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YK 621.396
Onedipenko O.B., ct. rp. ®BME-14-1c¢, Hikonora A.O., f1o11.., K.T.H. — HAQyKOBUH KEePIBHUK
MATHITHO-PE3OHAHCHA TOMOTI'PA®IS B CYYACHIN MEJIUITAHI

3anopizvra oepacasna indcenepua akademis, kageopa MEIC

MarnitHo-pe3oHancHa Tomorpadist (MPT) € cyyacHUM 1 epcrieKTUBHUM METOJIOM MEIU4-
HOT Bi3yaizailii HapiBHI 3 pEHTIeHIBCHKOK KOMITIOTepHOIO ToMorpadiero ta Y3/I. MPT nmae Mox-
JIMBICTH OUTBII TOYHO BU3HAYUTH XapaKTep YpakeHb OPraHiB, a TAK caMO TOIOJIOTIF0 OHKOJIOTiYHO-
ro 3axXBOprOBaHHsA. Ha BiMiHY BijJl peHTTeHa Ta peHTIeHIBChKOT KOMITFOTepHOT ToMorpadii, MPT He
POOHTH 10HI3YIOUOTO BIUTMBY Ha OpraHi3M, TOMY il pO3BHTKY MPH/IISIOTH BEIUKE 3HAUCHHSI.
biemocti MPT-ckaHepiB TaHOTO KJTacy MpUTaMaHHI Taki HEeTOIKH:
- TPUBAJIMI Yac CKaHyBAaHHS Ta HE3aIOBUILHHUMN CITiBBiTHOIICHHS CUTHAI / TIIyM MIPH JOCIIiKSH-
Hi 3 BAKOPHUCTAHHSIM IIBUIKUX IMITYJIbCHAX TOCIIOBHOCTEH CITUIBHO 3 aITOPUTMaMHU PEKOHCTPYK-
1ii 300paKeHb 32 HEIIOBHUMH BHUXIJHUMU JIAHUMH,
- 3aCTOCYBaHHS MPUAMAILHAX CHCTEM 300py JIaHWX 3 MaJUM YUCIIoM KaHamiB (1-4), mo oome-
KY€ MOXITUBICTh BAKOPHCTAHHS aJITOPUTMIB TTapajieIbHOT peKOHCTPYKILiT 300pakeHb.
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|
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A A
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Pucynok 1 - Cxema MPT 3 nmoctiliHUM MarHitom

CyuacHi KOMIIOHEHTH aHAJIOTOBO-IIU(POBOI €IEKTPOHIKH JO3BOJISIIOTH OYIyBaTH TPakT 00-
pobku MPT-curnaniB Ha HOBOMY piBHi, OiIBII SKICHOMY, Hi)K IIe OyJI0 MOXJIMBO, Hampukiad, 10
POKIB TOMY. Y TOM ke yac MOsiBa MOTYXXHUX I'padidHUX MPOIECOPiB JIO3BOJSE HA CHOTOJHIIIHIN
JICHb pealli3oByBaTH CKJIA/IHI MapaielibHi alTOPUTMHA 00pOOKH JaHUX B pealbHOMY MacmTadi Jacy,
peamizanisi sSKuxX pasime Oyia HemoxuBa. OTXKe, MUTaHHS JOCSTHEHHS MOTEHLIHHO MOKJIUBUX
xapaktepuctuk MPT Bumarae, mo-miepine, BIOCKOHaJIEHHS aTOPUTMIB 00pOOKH JaHUX, MO-IpyTe,
MPaKTUYHOI peaiizallii po3podiaeHnx MeToiB 00poOku nannx MPT Ha OCHOBI cydacHOI eleMeHT-
HOT 0a3u.
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YK 621.396
Crapoay6ens €.M., cT. rp. ®DEME-14-¢3, Hikonosa A.O. f011., K.T.H. — HAYyKOBHI KEPiBHUK

JAOCJIJIZKEHHSA JETEKTOPA PYXY HA OCHOBI JATYUKA
IHOPAYEPBOHOT'O BUTTPOMIHIOBAHHSA

3anopizvka deparcasna inocenepna akademis, kagpeopa MEIC

JlaTauku pyxy - 1€ TPOCTUH Ta 3PYIHHIA CIOCIO BHPIMEHHS MPOOJIeM MOB'SI3aHUX 3 0XOPO-
HOIO Ta OCBITJICHHSIM, & TAKOX 1HIIAMU 3aBJaHHSIMH SKi BUMaraloTb O€3KOHTaKTHOTO BILTUBY. bynb
KUY eNeKTPUYHUN TpUiIal MOKHA 3MYCHTH pearyBaTH Ha TOSIBY JIFOJMHH B 30HI OXOILICHHS J1aT-
YHKa 1 TAKOXXK 3MYCHTH MIPUITUHATH POOOTY IPH HOTO 3HUKHEHHI.

Kpim cBoiX 0XOpoHHUX (DYHKIIIH JaTUMK TakoX Hece 1 BeMUKY eKOHOMiuHy ¢yHKuito. Ha-
MIPHUKJIAJI, OCBITIICHHS OyJie TUTBKH TOJIi, KOJIM BaM Iie MMOTPiOHO, CBITIIO He OyJie OibIle ropiTa Ja-
pemuo. Kamepu BigeocmnocTepekeHHs OyayTh 3HIMATH TiJIBKU MIPH MOSBI B 30HI IaTYHMKA JIFOJIUHU, a
IIe 03Havae, Mo JapeMHO Kamepa OibIle 3arucyBaTH He Oy/e.
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Pucynok 1 — IlipoenexTpuyuHuii JaT4uK

JlaTumky, 10 pearyioTh Ha iH(padepBOHE OCBITIEHHS MalOTh Ha3BYy HipoenekTpuyHi. Oc-
HOBOIO TPOENEKTPUYHOTO JATUMKy € (oToeleMeHT, uyTimBuid a0 IK BHIpoOMiHIOBaHHS, SKHI
CTBOPIOE EJIEKTPUYHUI CHTHAJ MPOIOPIIHHUA 10 BETMYUHA BHIIPOMiHIOBAaHHS. JIJIs y3ro KEeHHSI
doroenemMeHTa 31 CXeMOIO Ta MiJCHIIOBAYa CHTHAY BHUKOPHUCTOBYETHCS MOJIBOBHU TPAH3UCTOP.
SIkmo gaTyvk NoOyAyBaTH BChOTO HAa OJHOMY (POTOENEMEHTI, TO BiH OyJie CpalboBYBaTH HE Tib-
KH B1JI pyXOMHX IIPEJIMETIB, @ TAKOXK BiJl 30BHIITHKOI TEMIIEPATypH, COHSYHUX IIPOMEHIB, Bij pajia-
TOpIB Ta BiJl 3MiHU TEMIIEPATypH caMoro Aatuuky. To6To, 11 Toro, mod mo30yTUCs MEePerKo/ aa-
TYAKH BUPOOJISIOTH Ha 0a3i IBOX (POTOENEMEHTIB BKIFOYEHUX HA3yCTpid, IO JI03BOJISIE KOMIICHCY-
BaTH MIKiUTABI pakTopH.

Jlo HeOMiKIB JAaTUYUKY MOYKHA BITHECTH Te, IO BiH YyTIUBUU JIAIIE JUIS IEPEMIIEeHb IO~
nepeK, To0To 3 OJHOro OTOCIIEMEHTY JIO iHIMOoro. ToMy IIpH BCTAaHOBJICHHI TaKMX JATYHKIB X ITO-
TPiOHO OpIEHTYBATU BiAMOBITHUM YHHOM.

Jliist mo30aBIIeHHST HEJIOMIKY TIOTPIOHO pO3pOOUTH JaTYUK Ha OCHOBI YOTHPHOX (hoToeIeme-
HTiB. Takuif qaT4uK yCcKIaIHIOE cXeMy MiIKIIOUSHHS 1 YIpaBIiHHS TOMY HOTpedye aHami3 Ta po3-
POOKY BiJIOBITHOT (YHKITIOHATEHOT CXEMH.
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VK 621.382
[Tatanaxa K.C., mar. ®bME-14m, KicensoB €.M., j1o11., K.T.H. — HAYKOBHI KEPiBHUK

BE3JIPOTOBMIT JATYMK TUCKY JJISI CACTEMHU KOHTPOJTIO
MOHOKCHIY BYTJIEIIO

3anopizvra oepocasna indicenepua akaoemis, kagpeopa OHEME

VY (1) mokazaHo,Imo Ha MOXHOKY BHU3HaYeHHs KoHIeHTpallii CO BIIMBAE THCK 1 TeMIepa-
Typa razoBoi cyMmimi. ToMy akTyaJbHUM € po3poOKa 0e3pOTOBOrO JaT4WKa THUCKY JJISI CUCTEMU
KOHTPOJIFO MOHOKCHTy BYTJIEIf0. Byio BCTaHOBIEHO, IO ST pO3POOITIOBATBHOTO JIaTYAKA paIlio-
HaJIbHO BUKOPUCTAHHS I €30PE3UCTUBHOTO CEHCOPA TaK SIK:

- Ha CHOTOJTHIIIHIN JICHb iCHY€e 0arato 3pa3KiB JIATYHMKIB THCKY 3 pOOOYOI0 TeMITepaTyporo JI0
500°C Ha OCHOBI I1’€30pE3UCTHBHOTO BUMIpIOBAJIHHOIO MEPETBOPIOBAYA, IO IOKA3ye JOCTATHIH
CTYITiIHb OIPAIIOBAaHHS TAKKX CEHCOPIB;

- I1’€30pPE3UCTUBHI CEHCOPHU € JOCUTh YyTIMBUMU JI0 BIUIUBY THCKY i BUMAararoTh JOCUTh IpPO-
CTUX CXeM ]IS 0OpOoOKH 1X BUXIMHHX curHamiB. Lle € miMiTyrounM (akTopoM JuIsi CTBOPEHHS JaT-
YHKiB, TOMY IO CKJIaJHI cXeMHU 0OpOOKH CHUTHAJIB XapaKTepU3yIOThCs CKJIQIHICTIO Y peami3allii Ta
HaJIAIITyBaHHS TEMIIEPaTyp.

Ha 6a3i 1’ €30pe3ucTUBHOrO CeHCOopa TUCKY OyJI0 po3po0IeHO CTPYKTYpy Oe3ApoTOBOrO JaT-

YHKa TUCKY,IO TIOKa3aHa Ha puc. 1.

Cxema [leperroproray
YyraueHii VIPaRJTiHHA . nocTiiHOrD
iy yop —» [izcunmosay [lepenasay
eJIEMEHT UYTIHBHM CTPYMY B
eJ1EMENTOM IMiNNHH

Pucynok 1 - CtpykTypa 06€31p0oTOBOTO 1aTUlKa TUCKY

Jlo Hei BXOAWTH BUMIipPIOBAILHUN MEPETBOPIOBAY HA OCHOBI I’ €30pPE3UCTHUBHOTO €lIEMEHTA,
cXeMa YIpaBIIiHHS YyTJIUBUM €IIEMEHTOM, ITiJICHITIOBAY BHXIJJHOIO CHTHAITy CEHCOpa, MePEeTBOPIO-
Bay MOCTIHHOTO CTPYMY B 3MIHHUHU, paIiouacTOTHUH TiepeaBay.

Jlnst moOynoBu natumka THCKY Oyia oOpaHa 9acTOTHA MOMIYJISINIS, TaK sIK BOHA MEpPEBEpIIye
AM 3a piBHeM HrymiB i MeHIn ckiagHa Hixk @M. T. 4., nepegaBay MicTUTh T€HEPATOP, IO KEPYETh-
Csl HAIPYTOIO, PU3HAYEHUH ISl CHHTE3Y HECYYOro CUTHATY i OJJHOYAaCHO BHKOHYE (DyHKIIiT acTo-
THOTO MopyisTopa. [loTiM oTpuMaHuii CUTHAN MOJAETHCS HA BXiJ IMiJCHIIIOBa4Ya MOTYXHOCTI. B
SIKOCTI 0230BOTO €JIEMEHTY CXEMHOI pealtizalii JaTunka OyJI0 BUKOPUCTAHO N-KaHAJTLHUN BepTHKA-
JHHO IHTETPOBAHUM MOJTHOBUN TPAH3UCTOP 3 KEPYIOUUM pP-N MEPEXOJ0M Ha OCHOBI KapOimay Kpem-
Hito. Takuii TpaH3UCTOP JOAATKOBO OYJIO ONTHMI30BaHO JJIsi poOOTH MPH BHCOKIM TeMIeparypi,
BUCOKIH 4acTOTi CUTHAY, IPH MaJii CHOKHUBAHOT MMOTYKHOCTI.

[TomaneIm JTOCTIHKEHHS TaTYMKa CIIPSIMOBaHI Ha pO3poOKYy MPHUMATBLHOI YaCTHHH CHCTEMHU
KOHTPOJIIO MOHOKCHUY BYTJIELIIO.

Jliteparypa

1. ITaranaxa, A. C. Po3poOka Mozesi aqanTUBHOT KOPEKIIil CHCTeMH BU3HAYeHHS KOHIIEHTpaLlii MOHO-
keuny Byriaeuto [Texcet] / A. C. Ilatanaxa, €. M. Kicenbos // Marepianu XVIII HaykoBO — TeXHIUHOI KOH-
(bepeHlii cTyJeHTiB, MaricTpaHTiB, actipanTiB i Bukianavie 3/IIA. EnekTpoHika, aBToMaTu30BaHi CUCTEMHU
Ta cydacHi iHdopmariiini Texnomnorii. Tom 11, 15-19 keitHs 2013 p. — 3anopixoks: 3/IA, - 2013. — C. 22.
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VK 004.4°6:004.42
Krivuliak V. V., instructor

PARALLEL PROGRAMMING APPROACHES: TASK VS THREAD
Zaporizhzhya State Engineering Academy, department SoAS

A fundamental difference between thread-based and task-based programming is the higher level
of abstraction that task-based embodies. It frees you from the details of thread management, an observa-
tion that reminds the need to summarize the three meanings of “thread” in concurrent software:

e Hardware threads are the threads that actually perform computation. It is very generic term
that refers to multithreading achieved mostly by duplicating thread state and sharing most every-
thing else in a processing core. Multithreading achieved by duplicating most everything, the
whole “core”, is what multicore and many-core designs are all about. Processors and coproces-
sor can have both “hardware threads” and lots of cores [1].

e Software threads (also known as OS threads or system threads) are the threads that the operat-
ing systeml manages across all processes and schedules for execution on hardware threads. It’s
typically possible to create more software threads than hardware threads, because when a soft-
ware thread is blocked (e.g., on I/O or condition variable), throughput can be improved by exe-
cuting other, unblocked, threads.

e Threads (C++11 std::thread, Thread in java or C#) are objects in process that act as
handles to underlying software threads. Some of these objects represent “null” handles, i.e., cor-
respond to no software thread, because they’re in a default-constructed state (hence have no
function to execute), have been joined (the function they were to run has finished), or have been
detached (the connection between them and their underlying software thread has been severed).

Software threads are a limited resource. If you try to create more than the system can pro-
vide, a corresponding exception (std: : system error in C++) is thrown. Well-written software
must somehow deal with this possibility, but how? One approach is to run doAsyncWork on the
current thread, but that could lead to unbalanced loads and, if the current thread is a GUI thread, re-
sponsiveness issues. Another option is to wait for some existing software threads to complete and
then try to create a new thread again, but it’s possible that the existing threads are waiting for an ac-
tion that doAsyncWork is supposed to perform (e.g., produce a result or notify a condition vari-
able).

Even if you don’t run out of threads, you can have trouble with oversubscription. That’s
when there are more ready-to-run (i.e., unblocked) software threads than hardware threads. When
that happens, the thread scheduler (typically part of the OS) time-slices the software threads on the
hardware. When one thread’s time-slice is finished and another’s begins, a context switch is per-
formed. Such context switches increase the overall thread management overhead of the system, and
they can be particularly costly when the hardware thread on which a software thread is scheduled is
on a different core than was the case for the software thread during its last time-slice. In that case,
(1) the CPU caches are typically cold for that software thread (i.e., they contain little data and few
instructions useful to it) and (2) the running of the “new” software thread on that core “pollutes” the
CPU caches for “old” threads that had been running on that core and are likely to be scheduled to
run there again.

Avoiding oversubscription is difficult, because the optimal ratio of software to hardware
threads depends on how often the software threads are runnable, and that can change dynamically,
e.g., when a program goes from an I/O-heavy region to a computation-heavy region. The best ratio
of software to hardware threads is also dependent on the cost of context switches and how effec-
tively the software threads use the CPU caches. Furthermore, the number of hardware threads and
the details of the CPU caches (e.g., how large they are and their relative speeds) depend on the ma-
chine architecture, so even if you tune your application to avoid oversubscription (while still keep-

20



ing the hardware busy) on one platform, there’s no guarantee that your solution will work well on
other kinds of machines [2].

Life will be easier if you dump these problems on somebody else and use asynchronous ap-
proach for example C++’s std: :async or Java’s Executor: : execute. This shifts the thread
management responsibility to the implementer of the library. The likelihood of receiving an out-of-
threads exception is significantly reduced, because it doesn’t guarantee that it will create a new
software thread. It is more likely to use an existing worker thread to run the function, or to place it in
a queue to wait for a worker thread to become available [3]. When it comes to load balancing, how-
ever, the runtime scheduler is likely to have a more comprehensive picture of what’s happening on
the machine than you do, because it manages the threads from all processes, not just the one your
code is running in. State-of-the-art thread schedulers employ system-wide thread pools to avoid
oversubscription, and they improve load balancing across hardware cores through work-stealing al-
gorithms. The C++ Standard does not require the use of thread pools or work-stealing, and, to be
honest, there are some technical aspects of the C++11 concurrency specification that make it more
difficult to employ them. The boost: :thread group can address this problem, but it creates
dependency on Boost library. C# NET has ThreadPool — the wrapper around a pool of threads
maintained by the CLR. ThreadPool gives you no control at all; you can submit work to execute
at some point, and you can control the size of the pool, but you can’t set anything else. You cannot
even tell when the pool will start running the work you submit to it. Using ThreadPool avoids the
overhead of creating too many threads. However, if you submit too many long-running tasks to the
thread-pool, it can get full, and later work that you submit can end up waiting for the earlier long-
running items to finish. In addition, the ThreadPool offers no way to find out when a work item
has been completed (unlike Thread. Join () ), nor a way to get the result [4].

Compared to thread-based programming, a task-based design spares you the travails of man-
ual thread management, and it provides a natural way to examine the results of asynchronously exe-
cuted functions (i.e., return values or exceptions). .NET Task class from the TPL offers the best of
both worlds. Like the ThreadPool, a task does not create its own OS thread. Instead, tasks are ex-
ecuted by a TaskScheduler; by default it simply runs on the ThreadPool. Unlike the
ThreadPool, Task also allows you to find out when it finishes, and (via the generic Task<T>) to
return a result. You can call ContinueWith () on an existing Task to make it run more code
once the task finishes (if it's already finished, it will run the call-back immediately).

Conclusions:
e The thread API offers no direct way to get return values from asynchronously run functions, and if
those functions throw, the program is terminated.
e Thread-based programming calls for manual management of thread exhaustion, oversubscription,
load balancing, and adaptation to new platforms.
Thread-pool is best used for short operations where the caller does not need the result.
e Task-based programming via asynchronous functions handles most of these issues for you.
Sources:
1. Forums > Intel MIC Architecture [Web — resource], what is the relation between “hardware thread”
and “hyperthread”? — access https://software.intel.com/en-us/forums/topic/515522 open access.
2. Scott Meyers, Effective Modern C++, O’REILLY Media, Canada, 2015.
Concurrency: Executor interfaces [Web — resource], Oracle Documentation — The Java™ Tutorials —
access https://docs.oracle.com/javase/tutorial/essential/concurrency/exinter.html open access.
4. Threads vs. Tasks [Web - resource] Slacks.Blog 11 Oct. 2013 — access http://blog.slaks.net/2013-10-
11/threads-vs-tasks/ — open access.

(98]
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AbGpamog J[.A., marictpanT, Jlumapenko 10.0., mo1r.., K.T.H., HAYKOBHI KePIBHUK

JOCIIKEHHSA TA PEAJIIBAIIIS METO/IB BI3YAJI3AIIL KOJIIPHUX
XAPAKTEPUCTHUK BIJIEOCUTHAJIY
3anopizvra depoicasna indicenepua akademis, kageopa I113AC

Bizeo KOHTEHT BHKOPUCTOBYETHCS MPAKTHYHO y BCIX 00JACTSIX HA CHOTOMHIIIHIA JIEHB.
Panime Bifeo3ammcy, sk i B3aram Oyab-sKi MYJIbTHMEIiiHI MaTepiaidi BUKOPHUCTOBYBAIHCS JTUIIIC
Ha TeneOaveHHi, MPOTe MIBUAKKHA PO3BUTOK iHPOPMAIIHHUAX Ta €NEKTPOHHUX TEXHOJOTIH 3poOuIIo
BiJIeO KOHTEHT JIy’>Ke JIOCTYITHHMHU B Hall Yac. Y CHpaBXHi JTHI MyJIbTHMEIiiHI MaTepiaid 0TOdy-
I0Th HAC MPAKTHYHO CKpi3b: TenebaueHHs, (piIbMHU, IHTEPHET-CEPBICH, 1O J03BOJISIIOTH MEperiisa-
TH 1 po3MIIlyBaTH Bijieo (youtube) Ta iHIIE.

Panimie cTBOpeHHSIM BiJieo 3aiiManiucs Juiie npoecioHan, a mpsMi TpaHCIAIil iCHyBalIu
IepeBaKHO Ha TeneOadyeHHi. OJHAK y HAIl 9ac 3alliCyBaTH BiJIeO MOXE IMPAKTHIHO OY/Ib-sIKa JIF0-
JIMHA, 10 Ma€ MOOUTbHUN TenedoH, OCKUIBKH TEXHOJIOTII, IO JO3BOJSIOTH POOUTH 3aXOIJICHHS
BiJICO, CTATH JyXe JOCTYITHUMH Ha CHOTOJHIIMHIN JeHB 1 MPUCYTHI MPAKTUIHO CKPi3h, TOYNHAIOYH
BiJlT MOOLTBHUX TesIe(OHIB 1 BiJleOpeecTpaTopiB, 3aKiHUYIOUN MpoQecifHUMU BileokaMmepaMy, II0
BUKOPUCTOBYIOTHCS Ha TeJIeOavYeHHI 1 B Pi3HUX KIHOKOMITaHIsSX. SIK HACJIIIOK YChOTO BHIIEOIHCA-
HOT0, 3'SIBHJIAcCS MOXITMBICTh TOTOKOBOT'O MOBJICHHSI BiJIeO B peXXuMi peanbHOro dacy. [lonioHi Tex-
HOJIOTIi MpuitHATO HazmBath broadcasting, video-broadcasting, streaming (Bijn stream - moTik). IH-
MY CJIOBaMU Te, IO paHillle poOWIN JTUIIe Ha TelebaueHHi, Tenep JOCTYMHO KoKHOMY. J[7s To-
ro, o0 MPOCTO BIIMIATH B MEPEXKy (BIIIATH MOXKHA KYJHM 3aBrOJIHO, HE OOOB'SI3KOBO B iHTEPHET),
JFOJIVHI JJOCTaTHRO MaTH SKECh 3aXOILTIOI0YE Biieo MPUCTPiid (cMapTHoH 3 BOYJTOBAHOIO KaMepolo,
BiJIeOKamepa, peectparop, Oyab-sKe iHIIe MPUCTPi, MO Mae HeoOXimHW# iHTepdeiic), a TaKoX
creniaibHe MporpaMHe 3a0e3MedYeHHs], IKe 3MOXKe Iel CHTHAJ IPUAMATH 1 BiIIIPaBIISTH B iHTEPHET.
[ JTFO/TM (KOPUCTYBAdi) aBTOMATHYHO OTPUMYIOTH MOJKJIMBICTh TIEPETJISIaTH BIIATH BiJIcO KOH-
TEHT.

VY cepenosuiti mpodecciHoaTBHAX BiJICO-TTPOIOCEPIB Ta OTIEPATOPIB BUHUKAE MATAHHS PO
SIKiCTh 300pakKeHHsI IMiJl 4ac MOBJIeHHs. [[pobneMa mossirae B ToMy, IO BCi BiJleOKaMepH JTOCUTH
Pi3HI 1 JArOTh Pi3HOTO pojy 300paxkeHHs. Ha mpodeciifHux MaitaHdukax, ITiJ] 9ac 3aIrmciB i MOB-
JICHHSI BEJIMKHMX 3aXOJliB, KUIBKICTh KaMep MOKE BHSIBUTHCS JOCUTH 3HAYHUM, 3 KOXKHOIO 3 Kamep
MOK€ HAJIXOJIUTH 300paXCHHS Pi3HOI AKOCTI 1 MICTHTh Pi3HY KUIBKICTh iH(popMarii. Takum drHOM,
NepeMUKaHHs MK Pi3HEMHU KaMepaMu MOKe CTBOPIOBATH JIOCUTh TIOMITHI €(DeKTH, 10 BIUIUBAIOThH
Ha CIPUUHATTSA 300pakKeHHs, y 3B'I3Ky 3 YAM KaMepH 3a3BHYail KamiOpyroTh, OCKIJIBKHA KaMepH,
po3TaIoBaHi B pi3HUX KIHISIX CIICHH MOXYTh JIaBaTH pi3He 300paxkeHHs. Ha 300pakeHHs, 0JIepKy-
BaHE 3 KaMEPH, MOXKYTh BIUIMBATH Pi3HI YAHHUKU:

e BiacHi XapaKTepHCTHKH Bi/Ie0-KaMepH.
e PiBeHb OCBITJIEHHS Ha PI3HUX AUISHKAX 1 HAPSIMOK CBIiTJIA.
e Pi3Hi 30BHIiIIHI ()aKTOPH HABKOJIMIIHBOTO CepeIoBHINA (environment).

V 3B'13Ky 3 UM yCciM BUHHUKAE MpobiieMa KaniopyBaHHS BiJleoKaMep MixK co0010, 3 Ti€0 Me-
TOFO, TI00 300pakeHHsI, OJICPXKYBaHE 3 PI3HUX Kamep, OyJI0 HalOLIbII HAOMKEHE J0 MPUPOIHOI
00CTaHOBI (SIK SIKIIO O JTIoKMHA caM OyB NMPHUCYTHIM Ha Micli Kamepu). AJITOPUTMU KalliOpyBaHHS
ICHYIOTP pi3Hi, YaCTO BOHH 3aCHOBaHI Ha KaJiOpyBaHHIO 3 SKOIiCh "abcomoTHOI" (IpHOIM3HO T00pe
HaJIAIITOBaHO1) Kamepi, mpobiieMa KaliOpyBaHHsI KaMep OJIMH 3 OJHHM, B IIJIOMY, HE € TIOBHICTIO
BupimeHoro. OTHaK He3aJIeKHO BiJl TOTO, pyYHa YM BUKOPUCTOBYETHCS KaliOpyBaHHS abo aBTOMa-
THYHA, HEOOXiTHO MaTH JeKy iH(OpMAIito TIpo 300pakeHHs], a TAKOK HOTO XapaKTEPUCTHKAX.
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SIKIO y3araJlbHATH BHINECKa3aHe, KOPUCTYBAUYEBI (KO KaTiOpyBaHHS MIPOBOJAUTHCS BPYY-
HYy) a00 po3poOHUKY (MPUKIATHOMY MPOTPAMICTY, IO PO3pOOIIsiE alropuT™M KamiOpyBaHHS) HE0O-
XIJTHO MaTH TIeBHY 1H(POPMAIIiFO TIPO MOTOYHHUM CTaH BiJICOCHTHATY, 100 OAYMTH SK Ti UM iHII Ha-
CTPOMKM MOXXYTh BIUIMBATH Ha OJIEP)KyBaHy KapTHHKY. B IilloMy MO>KHA BUJIIJTMTH J[BA OCHOBHUX
KaTeropii XapakKTepUCTHK BiJ€0-CHTHAITY:
. Sckpasicth (luminance).
. Komnip (chrominance).
V naniit poGoTi CTaBUTHCS MeTa po3poOKa TaKUX KOMIIOHEHTIB, sIKi JO3BOJIMIN O OTpUMYBa-
TH 1H(pOPMAITiFo PO BiJlcoCHTHAII \ 300paXkeHHi 1 BijioOpaxarH ii pi3HIMHU CIIOCOOAMH: K Y TCK-
CTOBOMY (SIKiCh CTATHUCTHYHI JaHi 300pakeHHs], 3HAYCHHS SIKUX-HeOyIb mapaMeTpiB), TaK i B
rpadigaoMy (Bi3yautizarlis X KOJMIPHUX 1 ICKPABOCTI XapaKTepHUCTHK). J01aTKOBOIO YMOBOIO €
JOCJTIJDKEHHST MOXKITMBOCTEH ONTUMI3AIlil JAHUX METOJIiB 3 METOIO IIPUCTOCYBAHHS X JI0 peabHUX
YMOB, IPUJIATHAM JIJIsI TPAKTUYHOTO BUKOPUCTAHHS (OMKcaHa BHUIIE Bi3yasizallis He TOBUHHA T'pa-
HUYHO 3aBaHTaxXyBaTH CPU 1 moBHHHA MpaIfoBaT ONTUMAIIBHO).
[1ig gac goCiKEHb MOXIJIMBAX TaKAX METO/IiB, MHOO OYJI0 3'SCOBAHO, IO OCHOBHUMH Me-
TOJIaMU OIIIHKH SIKOCTi 300paKeHHS, 110 JTI03BOJISIIOTH Bi3yalli3yBaTh pe3yJabTaTH poOOTH, €:
. Waveform
. Vectoroscope
[lepmmii € crrocoOoM Bizyaitizaiii iHpopMariii mpo sICKpaBicTh 300pakeHHs. J[pyruii xe €
eMYJISIIEI0 peabHOro ocImuiorpada A OTpUMaHHs XapaKTePUCTUK OCTYIaeMOT0 CUTHATTY.
B pe3ynbrati MoKHA BUIAUIATH HACTYITHI OCHOBHI MOJTYJTi CHCTEMH:
. Moayne 3aXOIUIeHHS BXOJSATHh KajpiB, SKHH MOXKE MaTH KiJlbKa pPEXUMIB
poOOTH: 3aXOIJICHHS OJHOTO 300pakeHHS (KApTHHKHW), BUTAT KaJpiB 3 BiJeo-KOHTEHHEepa
(avi, mp4 i1 T.11.), 3aXOIUICHHS BiJIeO 3 BiJlcOKaMepH.

. Monynb aHamizy oep)KyBaHUX KaJapiB, 3aBJaHHS SKOTO MOJISITAE Y BUTSITAHHI
HEOOXITHUX XapaKTEPUCTHUK.

o Monynb kommonernTa Waveform.

. Monynb koMIIOHEHTa Vectorscope.

Po3rnsiHyTa B po0OTI MporpaMHa cuctemMa JO3BOJISTUME OTPUMYBATH XapaKTEPUCTUKH BXO-
JIATH KaJIpiB, aHATI3yBATH 1X KOJIPHI 1 ICKPaBICTh XapaKTEPUCTUKH, a IIOTIM Bi3yalli3yBaTH iX i BU-
BOJIUTH 1X XapaKTEPUCTUKU HA €KPaH.
BucnoBkn:
IPOBEICHO JOCIIKEHHS IpeaMeTHOT o0acTi;
e BUBYEHI Pi3HI NOMYJISIPHI KOJIPHI IPOCTOPU;
BUBYECHI OCHOBHI XapaKTEPUCTHUKH BIJJEOCHUTHAIYy 1 CHOCOOM iX
aHamizy;
® BHBYCHI METOJIM POOOTH JICKOJIEPIB Ta iX BUKOPUCTAHHS;
® JOCIIKEHO MOKJIMBOCTI Bi3yai3allil OTpUMaHUX XapaKTePUCTHUK.
Jliteparypa
Tektronix - Television Measurements: NTSC Systems
http://en.wikipedia.org/wiki/Vectorscope
Danny Greer - Video Essentials: How to Read a Vectoroscope and Waveform Monitor
NewTek Discussion Forums - Vectoroscope Related Topics
MontiVision Imaging Technologies - MV Smart ActiveX Control: DirectShow Applications
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ABTOMATHU30BAHA CUCTEMA POCIHI3HABAHHSA MOBMU )KECTIB HA OCHOBI
TEXHOJIOI'Ti OPENCV
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Texuiunuit mporpec He cToiTh Ha Micli. KoXKHOTO JTHS 3’ SIBIISIIOTHCS. HOBI TEXHOJIOTI, sIK1 I11e
BUYOpa MOTJIH 3/1aBaTHUCS TITbKKA (PAHTACTHKOIO. I, K MpaBWIIO, 3aiiMarOTh CBOT Hillli B pi3HOMAHIT-
HUX ramy3sx. OJiHa 3 caMUX BaKJIMBUX raiys3eil — MenuiHa, 3apa3 3aBasku [T HaOyBae HOBUX pHC.
[HHOBAIIHI TEXHOJIOTIT JOMTOMAararoTh JIIKapsM IPOBOJIUTH 00’ €KTUBHY JIIarHOCTUKY 3aXBOPIOBAHb,
HAKONHUYYBaTH ¥ e(peKTUBHO BUKOPUCTOBYBATU OTpUMaHy iH(pOpMaIlilo Ha BCIX CTAIisX JIKyBalb-
HOTO TIPOIIECy i, IO HaWBAXITUBIIIIE JJI1 METMYHOT HAYKH, € HEOI[IHEHHUMH y HayKOBOMY ITi3HAHHI.

OpHiero 3 TakUX 1HHOBAIIIMHUX TEXHOJIOTIH, sIKA, XOU 1 BBAXKAETHCSI MOPIBHSIHO MOJOIOO,
ajie JIy’Ke MePCIeKTHBHOI0, € KOMIT FoTepHUH 3ip. KoM’ FoTepHuUit 3ip akTHBHO BUKOPHUCTOBYETHCS B
aHaJIi31 BiJI€OJIaHMX, SIKI OTPUMYIOTH 3a JIOIIOMOTO0 MiKPOCKOIIii, peHTreHorpadii, yaIbTpa3ByKOBHX
JocITipkeHb Ta ToMorpadii. [Ipukiamom iHpopMariii, sska Moke OyTH OTpUMaHa 3 TaKHX BiJeoja-
HUX € BUSIBJICHHS ITYXJIMH, aTePOCKIICPO3Yy YH IHIIUX 3JTOSKICHUX 3MiH.

B nam yac, He 3BaKaroud Ha BUAMMUN HAyKOBUHU MPOTPEC Ta BEIMYE3HI JOCSITHEHHS B Me-
JMIMHI, 3aJTUIIAETHCS BIAKPUTOIO MpobiaeMa (pi3uduHo oOMeKeHHUX JIF0JIel, a caMe IIyXOHIMUX JIFo-
JIeH Ta JTFo/IeH ¢ oTaHuM ciyXoM. JIikyBaHHSI TaKWX HEIYTiB B HAIIl Yac Maike HEMOXKITHBO, 1 TOMY
JTIO/ISIM € IIMM 3aJMIIaeThest TUTbKH XKUTH. | X0u B XVII cromiTri ppanny3 Hlapas ne Jlinu crBopus
SI3WK 3HAKIB, SIKUM KapIWHAIGHO 3MIHUB XHTTS TIyXOHIMHUX JIFOJIEHl B Kpally CTOPOHY, BCE-OJTHO
npobieMa KOMYHIKaIrii 3 IHIIMMHU JIOJbMH, SIKI HE MOTEpHAIOTh BiJl TaKUX HEAYTiB, Mae OyTH
BupinieHa. Ile macTe 3MOry 3MEHIIUTH MPIPBY HEPO3YMIHHS MiX TaKMMH Tpynamu Jonei. [Ipu-
KJIJIOM MOJKE CTaTH BHUIAJ0K, KOJIM IIyXOHIMa JIFOJMHA, Oy Iy4YH BiJBiJyBadeM JIiKapHi, HE 3MOXKe
MOSICHUTH aITeKapro, SIKi JIKH 1 B SIKil KUTBKOCTI Ti MOTpiOHI.

PimennsaM Ttakoi mpoOjeMu MOKe CTaTH CHCTeMa JUIsl PO3Mi3HAaBaHHS MOBU 3HAKIB TITy-
XOHIMHX JIFOJICH Ta KOHBepTaIlii X 3HAKiB B CJIOBA Ta CJIOBOCIIOJIYYCHHS, SIKi 3MOXE 3PO3yMITH
3BUYaHUN YoJoBiK. Tak, 3a JOMOMOro TiTBKM BiJIe0 3aMUCYIOUOTO MPUCTPOIO (BeO-Kamepa,
cMapTdoH 1 T.JI.), HAIPABIICHOI HA JIFOJWHY, SIKa PO3MOBJISIE MOBOKO JKECTIB, Ta ITiIKIIFOUEHOI JI0
KOMII‘FOTEpY 3 CUCTEMOIO PO3Mi3HABAHHSI JKECTIB, ICHYE€ MOKJIMBICTD, 110 TaKi JABI IPyIH JIIOJEH mo-
po3yMiroThest [1-3]. Ockinbku B Haml 4ac BeO-KaMepH BXe HE TaKe Jopore 3aJ0BOJICHHS, a
KOMIT FOTePH HACTUIBKM PO3IMOBCIO/DKEHHI, IO 1X BiJICYTHICTh CHPUAMAETHCS SK JAMKYHCTBO Ta
BUKITUKAE 3IMBYBAHHS, TO MPOOJIEM 3 TEXHIKOIO Mali)Ke He BHHHUKHE.

OTxe, B poOOTi ONMUCYETHCS CTBOPESHHS CHCTEMH PO3Ii3HABAHHS MOBH JKECTIB, 0a3yHO4HCh
Ha BXiJTHOMY BiJIe0 TIOTOIli 3 JaHUMH 13 30BHIIIHBOTO JKepena. Cuctema, aHai3ylOud KOXKEeH KaJp
MIOTOKY, 3a joromororo 6iomoteku OpenCV (Open Source Computer Vision Library — 6i0nioTeka
KOMIT FOTEPHOTO 30pY 3 BIAKPUTHUM BHUXIJHUM KOJOM) pO3IMi3HAE kKecT K KOMOIHAIliIO MiKCeiB,
BIJICIFOFOUM HE MOTpIOHWI myM Ta 3amHid ¢oH. Jlami, 3a JOMOMOror HEWPOHHOI Mepexi,
po3mizHaHe 300paKeHHS CIPOINYEThCS, MAIOYM 3MOTY IIBUIIE 1IeHTU(]IKYBATH JKECT Ta 3HAUTH
BIJIIIOBITHUI HOMY CHMBOJI, CJIOBO a00 cloBOCTOdy4eHHs. [lix crpoieHHsM MaeThcs Ha yBasi
3BEJICHHSI OTPUMAHOTO BiI(IIIBTPOBAHOTO KaJIpy J10 HAOOPY 0a30BUX TOYOK.

[TigBoTHIMH KaMEHSIMH TIPH CTBOPEHHI JIAaHOT CHCTEMH € Te, o B "amMcieH3i" (iHIma Ha3Ba
MOBH JKECTiB) € cJioBa (200 CIOBOCHOIYUYEHHS), IKI MOYKHA TIOKA3aTH TUTHKA KOMOIHAIII€IO0 KECTiB.
ToMy cucTema MOBHHHA MaTH 3MOTY 1ICHTH(DIKYBaTH SIK i OKpeMi JKECTH, IO MOXYTh O3HAYaTH OYy-
KBH, TaK 1 [iJ1i KOMOiHAIIT KecTiB(MacHUBHU 3 KaJpiB), 1[0 MOXKYTh O3HAYATH I[iJTi CIIOBOCIIOTYYEHHS.
OpHEM 3 pillieHb Takoi MPOOJeMH € 0COOJIMBa CTPYKTYpa Oa3d JKECTiB, IO AKIA MPOBOIUTHCS TI0O-
IIyK Ta iAeHTU(IKaIlis XKecTy, e 1HIEKCOM € Mepiuil «mimpkecT» KomOiHarii. J[pyroro mpobdiemoro
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€ Te, MO Ha (GoHI y 300pakeHHsT MOKe OyTH IIyM, SKHi Oyje TUTBKW 3aBaKaTH PO3ITi3HABAHHIO.
PimeHHs — BUKOpUCTaHHS BiZIeO MPUCTPOIB 3 OLIBII BUCOKOIO SIKICTIO 3HOMKHU.

B pe3ynbrari, MOXKHA BUIUTATH TaKi OCHOBHI MOJTYJIi CHCTEMH:

e 3axBar BiJIeO 3 IPHCTPOIO — MOJIYJIb CUCTEMH, KU Oe3MOCcCepeTHhO 3aKCy€ Bieo 3
30BHIITHHOTO MPUCTPOIO Ta PO3ALISLE HA KAIPH.

e [lomepenHe BifCiFOBaHHS KaJpiB — MOAYJIb CUCTEMH, SIKHI BiJICIFO€ 3aifBi KaJpH, K-
IO HACTYITHHUH KaJIp Maike He BiJPi3HAETHCS BiJl MONEPETHHOTO, THM CaMHUM 301JTh-
LIYIOYM HIBUJIKICTh 1A€HTH(IKAIT )KECTy.

e Amnai3 KajpiB — aHaJIi3 OTPUMAHUX KaJIpiB HA HASIBHICTH JIEIKOTO KECTY.

e CrpomeHHs XecTy — (DUTBTpYBaHHS 300pa)KCHHS BiJI 3alfBOTO IIyMY i OTPHUMAaHHS
0a30BOro HabOPY TOYOK IS TOITYKY 10 0a3i KeCTiB

e baza xecTiB — 0co0IMBa CTPYKTYpa JaHUX, siKa 30epirae HaOip JKeCTiB

e [nmeHTH}IKAINS XECTY — MOJIYJIb JUI TOIIYKY HAaOOpy 0a30BMX TOYOK B 0a3i KeCTiB
Ta OTPUMAaHHSI BUXiTHOT OYKBH, CJIOBa a00 CIIOBOCIIONYYCHHSI.

OTxe, po3risiHyTa B poOOTi MporpaMHa CUCTEMA, JIa€ 3MOTY 3pO3yMITH MOBY XECTiB 3BH-
YaifHAM JIFOJISIM, SIKi JIO I[hOTO HIKOJIM He Mayid 3MorH i1 BuB4YHTH [4]. Lle 3MeHImye npipBy Hemopo-
3YMIHHSI MK TJTyXOHIMHUMH JIIOJIBMU Ta JI0pMH Oe3 BaJ . B MaiilOyTHbOMY, KOJIM Taki MPOTOTUIIH,
K Hanpukian, okyisipu Google Glass, siki BMIIIYIOTE B cO0i SIK KOMIT FOTep, TaK i Kamepy, CTaHyTh
MOBCSIKJCHHOIO PIYYI0, CHCTEMH TaKOTo piBHsI OyIyTh J0OIMOMAaraTtd B CIUIKYBaHHI i 3HUIIATH Oy/Tb-
SIKi MOBHI Oap’epH.

BucnoBku:

® TMIPOBEACHO s JOCIIDKEHh Yy Tally3i 3acTOCYBaHHS KOMIT IOTEPHOTO 30py B
MIPOMHUCJIOBOCTI Ta M IMIIHHI;
BUBYEHO 1CTOPIIO CTBOPEHHSI MOBHU XKECTIB;
BUBYEHO 0a30Bi KECTH MOBH TITyXOHIMUX;
IPOBEICHO JOCIIJKEHHS B pO3Mi3HAaBaHHI OKpeMuX 00pa3iB B BiI€OMOTOLI1;
JIOCTTI/DKEHO TepeBaru Ta HeJOJIKH, a TaAKOXK MOXIIUBOCTI, SKi Hajgae 6i0mioTexka
OpenCV;

® pPO3po0JIEHO aBTOMATH30BaHY CHCTEMY JUIS PO3Ii3HABAaHHS MOBH JKECTIiB 3a JI0-

nomoroto 0i6mortexku OpenCV.
Jlitepatypa

1. AbaxymoB B.I'. MnTepnpeTanus ABMKEHUN PYK paclIupsieT BO3MOYKHOCTH UHTEPAKTUBHOTO
yIIpaBJIcHUS] B MHTEJUIEKTyallbHBIX cuctemMax/ B.I'. Adakymos, E.1O. Jlomakuna// ITpupon-
HBIE ¥ UHTEJUIeKTyallbHbIe pecypcsl Cubupu. — 2009. — C.199-202

2. Lomakina O.Y. Gestures Recognition as a New Information Input Device for Automatic
System Control / O.Y. Lomakina // «Modern Problems of Radio Engineering, Telecommu-
nications, and Computer Science» : Proceedings of X-th International Conference
TCSET’2010. — Lviv-Slavske, 2010. — P. 100-103.

3. Hand tracking and gesture recognition for human-computer interaction / [C. Manresa et al.]
/l Electronic Letters on Computer Vision and Image Analysis. —2005. — Ne5(3). — P. 96-104

4. AbGakymoB B.I'. 3acTocyBaHHS JKeCTiB pyK IpH JIFOJWHO-MAIMUHHOMY iHTepdeiici/ B.I.
Abakymos, O.10. Jlomakina, O.b. fpoBenko// DAeKTpOHUKA U CBS3b. — TeMaTHUeCKUid BbI-
MyCK: DJIEKTPOHHUKA U HaHOTeXHOIOoTHH. — 2011
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JOCIIIKEHHSA CUCTEM MOJIEJIFOBAHHS ITPOLECY HABUYAHHS 3
BUKOPUCTAHHSM IHTEJIEKTYAJIBHUX ATEHTHUX CEPE/IOBUII]
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

CTpiMKHif pO3BUTOK TEXHOJIOTIH CIIOHYKA€E JI0 3MiH MPAKTUYHO B YCIX Taly3sX CYCHiIbCTBA.
Cepen HUX 1 OCBITHS Tally3b, sIKa OCTAHHIM YacOM IPOXOJIUTh HEMPOCTUH Tepioa TpaHchHOopMaIIiii.
Ha namwmx odax BiOyBaeThCsi OYypXJIMBHEM PO3BUTOK 1 TEPINi KPOKH MPAKTUUYHOTO 3aCTOCYBAaHHS
JIUCTAHINIHOI oCBiTH B YKpaiHi. Ha chorojHi icHye Iekiibka Kiaacudikarlii cucTeM HaBYaHHS.
3aco0u HaBUaHHS 3 €JeMEHTAaMH ILITYYHOTO IHTEJIEKTY CKJIAQJaloTh 3HAYHUN Kiac MpPOrpaMHUX
3aco0iB  [2]. T'0lOBHOIO BIAMIHHICTIO JaHOI TpymH 3aco0iB € BUKOPHCTAHHS KOHIICTIIIIH
MO/JICTIOBaHHS 1HTEJIEKTYaJIbHOI JisUTbHOCTI YUHSI sIK Takoi. KpiM Toro, 3aco0u MTYy4yHOTO iHTENEKTY
JIO3BOJISIFOTH CTBOPIOBATH CHCTEMH HaBYaHHS, SKi HE MOTPEeOYIOTh (Pi3MIHOI MPUCYTHOCTI BUUTEIIS
MiJ 9yac HaBYaHHS — HOro fii iMiTye cucrema. [loemHaHHS 1HTENEKTYalbHUX CHCTEM 3 HOBHUMH
TEXHOJIOTISIMH J]a€ 3MOT'Y BHBECTH HaBYAJIHHHI TPOIIEC HA IHIHHA piBeHb, OCHOBHI TIEpEBard sIKOTO
BiIOOpaXatoThesl B HACTYMHUX (POPMYJTIOBAHHSX: «OCBiTa 0€3 MeX», «OCBITa Kpi3b yce KHUTTSY,
«OCBITa 32 MEHIITY BapTicThy [1].

[Ipote y minomy Bci Iii cUCTEMH HaBYaHHS, OKPIM CBOiX Ie€peBar, MarOTh Psiji HEJOJIKiB.
Yacto Taki CHCTEMH CTBOpPEHI JUIs TEBHOI IUTbOBOI ayauTopii. Hampukian s KOHKpETHOTO
BUIIOTO HABYAJIBHOTO 3aKJamy, JIsi mikoiu Toumo. lle Hakiamae oOMe)keHHs HAa BUKOPUCTAHHS
Takux cucteM. Jlo Toro x, Xo4 B JaHiil 00acTi i BeyThCs MOCTIHHI JOCTIDKEHHS, TaKi CHCTEMH
HABYAHHS JIOCI HE JIOCSITIIM TOTO PiBHSI BUKJIAIAHHS, SKHii 3a0€31eUyI0Th HaM «pealibHi» BHKJIaJaui.

BitbIm akTya pbHOIO MPOOIEMOI0 € HEMOXKIIUBICTH IIBHJIKO TIEPEBIPUTH e()EKTHBHICTH
CHUCTEMHU HABYAHHS Ha TPAKTHUIl. BIpoBaJKeHHS HOBOI CHCTEMHU HABYAHHS y TOMY X BHUIIOMY
HaBYAJIHHOMY 3aKJaji — II€ BEJMKUH pHU3HK. Pe3ynbTaTé TakuX 3MiH TPOSIBISTHCS JIUIIE depes
KiJIbKa pokiB. J[y)ke Ba)xko mepen0auuTH YCHiX YW HeBJady. Y BHIAJKY, SKIIO HOBAa CHUCTEMa
BumnpaBaae cebe, BH3 BumycTuTh BHCOKOKBaTi(hiKOBaHHMX CIEIiadicTiB. IHakmme >k, piBEeHb
HABYAHHS CTYJICHTIB MOX€E CHJIbHO 3HU3HUTHUCH.

Bunukna morpeba CTBOpeHHS Takoi CHCTEMH, sika O MOJeTIoBaia IMpolec HaBYaHHS i
poOMIa BHCHOBOK TIPO MPHIATHICTH 3aCTOCOBAHOTO METOJy HaBUaHHS Ha NOpakTuli. B maHiit
CUCTEeMI BIpTyaJbHI yYHI HABYAIOTHCS 32 3aJaHOI0 MPOTPaMOIO Y BIpTyaJlbHUX BHKIamadviB. [licis
3aKiHYCHHsSI HaBYaHHS CHCTeMa BHJAae rpadik YCHINMIHOCTI Ta 3a MEBHUMHU KPUTEPISIMH OIIIIO€
3aCTOCOBAHUU METOJ.

Jlns  cTBOpeHHsS Takoi cucTeMH Oyllo BHKOPHCTAHO OaraToareHTHE iHTENeKTyalbHe
cepenoBuine. bararoarentna cuctema (poc. MAC, anrn. Multi-agent system) [4] — 1ie cuctema,
YTBOpEHA JIEKIIbKOMA B3a€MO/IIFOYMMH 1HTEJICKTyJIbHUMHU areHTaMH.

bararoareHTHI cHCTeMH MOXYTh OyTH BHKOPHCTaHI JUIsl PO3B'S3aHHS TaKUX MPOOJeM, SIKi
CKJIAHO a00 HEMOJKJIMBO BHPIMIATHA 3a JOTIOMOTOIO OJHOTO0 areHta abo MOHOJITHOI CHCTeMH
(anrmn.). IlpukiagaMu TakuxX 3aBllaHb € OHJIAHH-TOPTIBIIS, JIIKBiAAIlis HaJ3BHUYAlHUX CHUTYalii,
MOJICJTFOBAHHS COIIATbHAX CTPYKTYP TOIIO.

Buxonsun 3 xapaktepuctuk MynbTHareHTHUX cepenoBul] (MAC), BoHM HaHOLIbII
I TXOMTH 1 JUTS MOJICITFOBAHHS ITPOIIECy HaBYaHHS.

VY GararoareHTHIl CHCTEMi areHTH MarOTh KiJIbKa BXKITUBUX XapaKTCPUCTHK:

e ABTOHOMHICTB: are€HTH, X04a O YaCTKOBO, HE3AJIEKHI]

o OOMEXEHICTh YSIBJICHHS: Y )KOJHOTO 3 areHTiB HEMa€ ySBICHHsI PO BCIO CUCTEMY,
abo cucrema 3aHaJITO CKJIa/IHA, 100 3HAHHS MPO HEl MaJIo MPaKTHYHE 3aCTOCYBAHHS
JUTS areHTa.
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o JlereHTpatizamis: HEMae areHTiB, 10 KePYIOTh YCIEI0 CHCTEMOTO

MAC mnHamexare 70 CHCTEM, IO CAMOOPTaHIi3yIOThCS, TOMY IO B HHX IIYKAETHCS
ONTHMAJIbHE PO3B'sI3aHHS 3ajavi 0e3 30BHINIHBOrO BTpy4yaHHS. [li1 onTUMalbHUM PO3B'SI3aHHIM
PO3YMI€ThCS PO3B'sI3aHHS, Ha sSKe BHTpadeHe HalilMEHINa KUIbKICTh €Heprii B yMOBax OOMEKEHHUX
pecypciB. T'omoBHa mepeBara MAC — 1me rHyukicTh. bararoareHTHa cucreMa MoOXe OyTH
JIOTIOBHEHA ¥ Moju(ikoBaHa Oe3 TepenrucyBaHHS 3HAYHOI YaCTHHU MPOrpaMu. Takox Ili CUCTEMH
MaloTh 3JIaTHICTH JO CAMOBITHOBJICHHS ¥ MAIOTh CTIUKICTh J0 300iB, 3aBISKU TOCTATHHOMY 3amacy
KOMITOHEHTIB 1 caMOOpraHizariii.

Icaye 6arato cepemoBut po3pooku MAC. J[ist mocTaBieHo1 1Tl OLBIN 32 BCE MiIXOTUTh
OJIHA 3 TaKHUX CHCTeM, a cama Java Agent Development Framework [3].

JADE - mporpaMHe cepeloBUIlE pPO3POOKHM MyJIBTHAr€HTHHX CUCTEM Ta Iporpam, IIo
nigrpumye FIPA - crammapte s inTenekryanbHux areHTiB. The Foundation for Intelligent
Physical Agents (FIPA) - € opranoM 3 po3poOKd Ta BCTAHOBJIEHHS CTaHAAPTIB Ha MpOrpamHe
3a0e3MeueHHs I TeTEPOTCHHMX 1 B3a€MOJIIFOUMX arcHTIB Ta areHTHUX CUCTEM Ha X OCHOBI.

JADE Bxitouae B cebe:

o CepetoBUIlle BAKOHAHHS areHTIB. ATCHTH PEECTPYIOTHCS 1 IMPAIFOIOTH i
YIIPaBITiHHSM CEpPEIOBHINA;

 0i0J1I0TEKY KJIACiB, sIKi BUKOPUCTOBYIOTHCS JJIsl PO3POOKH areHTHUX CHCTEM;

e Ha0ip rpadiyHUX YTUIIT JUIS aAMIHICTPYBaHHSI Ta CIIOCTEPEKEHHS 3a
KATTEISITLHICTIO aKTUBHUX areHTIB.

[Iporpamue cepenopuine Jade migKiIrO9aeThes 0 OyIb-IKOMY MpoeKTy Ha MoBi Java. e
JTy>Ke 3py4YHO, OCKITBKH MOBOIO PO3pOOKH crcTeMu Oyina oOpaHa came Java.

Java — o00'exkTHO-OpieHTOBaHa MOBa WpPOTpaMyBaHHS, BHITyIIeHa KOMIAHI€l0 Sun
Microsystems y 1995 pomi sik ocHOBHMI KOMIOHEHT Iardopmu Java. 3apa3 MOBOIO 3aliMaeThCs
kommanis Oracle, sska mpuadana Sun Microsystems y 2009 pori. CHHTaKCHC MOBH 0araTo B 4OMY
cxoxuit Ha C Ta C++. ¥V odimiiiniit peamizamnii, Java nmporpaMu KOMILTIOIOTECS y OalT-KOA, KU
NP BHKOHAHHI IHTEPIPETYETHCS BIPTYaIbHOIO MAIIMHOK JUII KOHKPETHOI IUTaT()OpMH.
Po3pobneny Ha 1ilf MOBI cuCTeMY MOJIETIOBaHHS IPOIleCy HaBUaHHS, B MEPCIIEKTUBI MOXHA JIETKO
nepeHecTr Ha Oy/Ib-SIKy TUIaTPOpMY.

BucnoBku:

- TIPOBEJICHO PSIJT JIOCHIJDKEHB y Tally3i 3aCTOCYBAaHHS INTYYHOTO IHTEJICKTY y HaBYAIBHIN
CHCTEMi; BUBYEHO iCTOPIIO PO3BUTKY HAaBUAIHHUX CHCTEM Ta OCHOBHY KJIaCH(IKAIliIO THUIIB CHCTEM
HaBYaHHS;

- TOCJ1JIKEHO 3aCTOCYBaHHS 0araToareHTHUX CUCTEM ISl MOJEIOBAaHHS ITPOLEeCY HaBUaHHS

- BHBYEHO IMpPOTpaMHE CEpeJOBHINE pO3pOoOKH MYyIbTHAareHTHHX cucTeM Java Agent
Development Framework

- po3po0JIeHO cCHCTEMY MOJICIIOBAHHS MTPOIeCy HABUAHHS 3 BUKOPUCTAHHSM OararoareHTHOT
CHUCTEMHU

Jlireparypa

1. I'puuenko B.M. JlucranimoHHoe oOydeHue: Teopus W npaktuka/ [punenko B.H.,
Kynpssuesa C.I1., Konoc B.B., Bepenuu E.B. — Kues: Haykosa mymka, 2004. — 375 c.

2. KomnbtoTepHas TexHonorus odyuenus. CrnoBapb-cnpaBounuk. / [lox pea. B.U. I'puuenko, A.M.
Hosrsmmo. — Kues: HaykoBa mymka, 1992. — 650 c.

3. OcHoBM HOBHX iH(opManiiiHux TexHousoriii HaBuaHHs/ 3a pen. lO.1. Mam6uus. — K.: I3MH,
1997. - 264 c.
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PO3POBKA HITYYHOI'O IHTEJIEKTY IS ITPOBUX 3ACTOCYHKIB 3 BUKOPH-
CTAHHSIM HITYYHUX HEMPOHHUX MEPEK TA TEHETUYHUX AJITOPUTMIB
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Heiiponni mMepexi - 11e OJJUH 3 HANPSMKIB JOCIKEHb B Taly3i IITYYHOTO iHTENEKTY, 3a-
CHOBaHWI Ha crpobax BiATBOPUTH HEPBOBY CHCTEMY JIIOJMHH. A caMe: 371aTHICTh HEPBOBOI CHCTe-
MU HaBYATHUCS 1 BUIIPABJIATH MIOMIJIKH, 110 Ma€ JO3BOJIUTH 3MOJICIIIOBATH, X04a 1 JIOCUTh TPy0o, po-
00Ty JFOJICHKOTO MO3KY.

IcropuyHo, IITYyYHI HEHPOHHI MEpEXkKi 3a CBOIO BXKE OLIBII HIXK MIBCTOJITHIO ICTOPIIO BiAUy-
BaJIM SIK IEPioJIA CTPIMKHUX 3JIETIB 1 ITIBUINEHOI YBaru CyCHiIbCTBA, TAaK 1 3MIHIOBAIM iX TEpioaH
CKeICHCy 1 6aiiTyKocCTi.

VY Hamii JHI HeHpOHHI Mepexi 3HOBY B 3€HITI CIIaBU 3aBISKHA BHHAXOJY METOJY IpeTHaB-
yaHHS «0e3 BuUuTeNs» Ha ocHOBI OOMexeHmX OonblMaHiBchbkux Marmmua (Restricted Bolzmann
Machines, RBM), 110 /103B0oJIsle HaBYaTH MIHOOKI HEMPOHHI Mepexki (TOOTO 3 eKCTpa-BeIMKUM, T10-
PSIKY AECSATKIB TUCSY, KIJIBKICTIO HEMPOHIB) 1 ycIiXxaM IITMOOKUX HEHPOHHUX MEpeX B MPAKTUUHUX
3aBJIaHHSX PO3ITi3HABAHHS YCHOT'O MOBJICHHS 1 300paKeHb.

HaiimikaBimmM € mpUKIaqHUA aclieKT HeWpoMepexk, IX 37aTHICTh HaBYATHCS Ha 310paHUX
JIaHUX 1 BUPIIIYBAaTH 3aj7adi po3Mi3HaBaHHS. 3 OaraThbMa MPAaKTHYHUMH 3aBJIaHHAMHU KiacuQikarii
Ta MPOTHO3YBAHHS YYyJIOBO CIIPABIISIOTHCS J00pe OMpariboBaHi, BiTHOCHO HEBEJIMKI MoJieni Oarato-
mapoBux mepcentporoB (Multilayer Perceptron, MLP) ta Mepexi pamiaabHuX 0a3ucHUX (PYHKIIIH
(Radial Basis Function network, RBF).

AJe 10 AK BIAIATH BiJl HAMOLIBI PO3MOBCIOPKEHUX IIUIAX1B BUKOPUCTAHHS HEHPOHHHUX Me-
peX Ta BUKOPUCTATH iX YHIKaIbHI OCOOIUBOCTI JTsl MOJEIIOBAHHS MOBEIIHKH MEPCOHAXKIB Y KOM-
MBIOTepHUX irpax? TpaauiiitHi METOIM CTPBOPEHHS INTYYHOTO IHTEJICKTY B irpax J03BOJISIOTH JI0-
CHUTh YCIIIIIHO, ajie JIEIIOo KOPCTKO OMKCYBATH MOBEIIHKY MepCOHaXIB. Takuil MmiIxia He BKIIIOYAE B
cebe JIOCUTh BaXIIMBHHA (aKTOp — pI3HOMAHITHI CTHII Ta MaHEepW I'pH pi3HHUX JroAeH. [IITydnrmii
IHTEJIEKT Ha OCHOBI HEHPOHHUX Mepexk, abo Horo riOpuIHMI BapiaHT (BUKOPUCTAHS HEHPOHHUX
MEpeX y THX MOJIYJISIX, JIe BaXJIMBA THyYKa Ta IMBUJKA aJlalTallis 0 pa3HUX IrPOBUX CHUTYaIliil)
3aTHUN MPHCTOCOBYBATUCH JIO YHIKAJIbHHX OCOOJHMBOCTEH BEICHHS TPH PI3HUMH JIIOJIBMH Ta
IIIBUIKO aJalTyBaTH CTPATETIIO T Pi3HI IrpoBi curyarlii. Takuii IMTydHUH IHTEJICKT 3/1aTeH MOJIe-
JFOBATH TOBEJIHKY OL7BIN CXOXY Ha MOBEIIHKY JIIOJIMHU, HDK IIe MOYKHA JOCATHYTI TUIBKH Tpa-
JUIIIAHAMYA METOIaMH, TOMY iTPOBI cecii 3 TAKUM OITOHEHTOM Habararto IiKaBillli Ta JHHAMIYHIIII.

IlepeBarn BUKOpucTAHHS HEHPOHHHX MeEPeEXK:

e Aoanmayis 00 3MiH HABKOJIUUHBO20 CepedosULYd.

Heiiponni Mepexi MaloTh 3/IaTHICTh AJaNTyBAaTUCS J0 3MiH HABKOJMIIHBOIO CEpeOBHUIIA.
3o0kpema, HeHpOHHI Mepeki, HaBYCHI JTISITH B IIEBHOMY CEPEIOBHII, MOXYTh OYTH JIETKO ITePEBUH-
TH JUIsI pOOOTH B yMOBaxX HE3HAYHUX KOJHMBAaHb apaMeTpiB cepenoBuina. binbin Toro, 1is podoTu B
HECTAI[IOHAPHOI CEepPEeJIOBHINI (/e CTATUCTHKA 3MIHIOETBCS 3 YacoOM) MOXYTh OYTH CTBOpEHI
HEHPOHHI Mepexi, MepeHaBUYaTUCs B peallbHOMY dYaci. UuM BUIIE adanTHBHI 3i0HOCTI CHCTEMH,
TAM OUTBIN CTiiiKOIO Oyje 11 poOoTa B HecTarioHapHOI cepefoBHINi. [Ipu MbOMY CITiJT 3ayBaXKHUTH,
110 a/IalITUBHICTh HE 3aBXK/IM BeJle JI0 CTIMKOCTI; 1HO/1 BOHA MPU3BOAUTE J0 aOCOIIOTHO MPOTHIIEK-
HOTO pe3yibTary. Hampukiiaa, agantuBHa cucTeMa 3 HapamMeTpaMmHu, IIBHIKO 3MIHIOIOTHCS B Haci,
MO’K€ TaKOX IIBHJIKO pearyBaTd 1 Ha CTOPOHHI 30Y/DKEHHS, 10 BUKJIMYE BTPATy MPOAYKTUBHOCTI.
Jlyist Toro mo6 BUKOPUCTOBYBATH BCI TIepeBary aJalTHBHOCTI, OCHOBHI apaMeTpH CHCTEMH ITOBUH-
Hi OyTH JOCUTH CTabIIFHUMH, 100 MOKHA OYyJI0O HE BPAaxXOBYBATH 30BHIIIHI HEpPEIIKOAM, 1 JOCUTH

THYYKHAMHU, 1100 3a0€3IeYnTH peakilito Ha iCTOTHI 3MiHH CepeIOBHIIA.
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o [lomenyilino HA0BUCOKA ULBUOKOOISL.

Heiiponni Mepexi MaiOTh TMOTEHIIIHO HAIBHCOKY IIBHIKOIIO 32 PaXyHOK BHUKOPHUCTAHHS
MacoBOT0 MapaenizMy o0poOku iHpopmartii.

OnHaK, 0 CTOCYETHCS 3arallbHOTO MiX0Ty BUKOPUCTAHHS HEHPOHHUX MEPEK Ha MPaKTHIII,
BiH KapAWHAIBGHO BiJPI3HAETHCSA BiJ] 3BUYAMHOTO JETEPMIHOBAHOTO MIAXOAY «3alporpaMyBaB,
TIPAIIfoe - 3HAYNTD, IPAIOE 3aBXIm». HelipoHHI Mepeki 3a CBOEIO IPUPOJIOI0 € IMOBIpHICHUMH MO-
JeJISIMU, 1 MIX1]] 10 HUX TOBUHEH OyTH 30BCIM 1HIIHMM.

IcHye BenWKa KiJTBKICTh QITOPUTMIB HaBYaHHS HEUPOHHUX Mepex (/lesenbepea-
Mapkseapoma, BFGS, Conjugate Gradients, ... ). JInsg ontuMmizaiii HaBUYaHHS HEHPOHHUX MEPEK
IIIUPOKO BHUKOPUCTOBYIOTHCS TCHETHYHI alTOPUTMH. | CHETHYHHH aITOpHUTM € ITepalliifHuM i Jae
nuine HaOJMKeHe PILIeHHs, [0 KOMIIEHCYEThCsl 00JacTIO MOT0 3aCTOCYBAaHHS Ta MIBHJKICTIO 00-
YUCJICHh TIPH OOMEXEHHMX OOUYMCITIOBAIBHMX pecypcax. BiH MoXe 3acTocoByBaTHCS IS
HiJCTPOIOBAHHS Bar IMPUXOBAaHMUX 1 BUXIJHUX IIapiB Ipu (pikcoBaHOMY HaOOpi 3B'SI3KIB 1 HIMPOKO
BUKOPHCTOBYETHCS B 3a/1a4ax ONTHMI3allil Ta HABYaHHS HEHPOHHUX MEPEK.

VY paMkax po3poOKH MITyYHOTO 1HTEJIEKTY JJIsl irPOBOTO 3aCTOCYHKY 3 BUKOPUCTAHHSIM HeM-
POHHUX MepeX MO)XKHA BUJIUTUTH 2 OCHOBHUX KOMIIOHeHTH: CHCTeMy HaBUaHHS Ta JOHABUYAHHS
HEHPOHHUX Mepex Ta caM irpoBuii 3acTocyHoK. Lli 2 kommoHeHTH OyyTh 3B'sI3aHI KaHAJIOM IIepe-
Jlavi JTAaHWUX 10 TKOoMY Oyjie TmepeaBaTHCh HEHpOHHA Maperka BiJl irpOBOTO 3aCTOCYHKY JI0 CHCTEMH
HaBYaHHS (JUIs1 JIOHABYAHHS) Ta Y 3BOPOTHHOMY HANPSIMKY(JUIs1 O€3MocepeTHOr0 BUKOPHCTAHHS).

BucnoBkmn:

— TIPOBENEHO PpsAA JOCHIDKEHb y Taly3l 3acTOCYBaHHS HEHPOHHMX MeEpex Ta
TEHEeTHYHHUX AQITOPUTMIB Ui PO3POOKH INTYYHOTO IHTENEKTY B IrPOBHX
3aCTOCYHKaX.

— BHUBYEHO ICTOPIIO PO3BUTKY HEHPOHHHMX MEpeX, OCHOBHY KiacHu(ikallifo THUIIB Ta
TOTIOJIOTI!f HEHPOHHHUX MEPEeXK.

—  JIOCIIKEHO 3ac00M po3poOKH KpocCIUIaT(POPMEHHUX IrPOBUX 3aCTOCYHKIB.

— JlocaipkeHo MeTo | YHi(iKaIil miaxoay 1o mepeaadi JaHuX MidK 3aCTOCYHKaMH, 10
3amymieHi Ha Pi3HUX almapaTHo — MPOrpaMHUX MaTGopMmax.

Jlirepatypa

1. Hinton G., Deng L., Yu D., Dahl G., Mohamed A., Jaitly N., Senior A., Vanhoucke V.,
Nguyen P., Sainath T. and Kingsbury B. Deep Neural Networks for Acoustic Modeling in
Speech Recognition, IEEE Signal Processing Magazine, Vol. 29, No. 6, 2012, pp. 82 — 97.

2. Ciresan D., Meier U., Masci J and Schmidhuber J. Multi-column Deep Neural Network for
Traffic Sign Classification. Neural Networks, Vol. 34, August 2012, pp. 333 — 338

3. C. OcoBckwuii. HeliponHble ceTH I 00pabOTKH WH(OPMAIMKA — TIEp. C MOJIbCKOro. M.:
®dunance! u cratuctuka,2002.-344c.

4. Bishop C.M. Pattern Recognition and Machine Learning. Springer, 2006 — 738 p.

5. C. Xaiikun. Heliponnsle cetu: nosHblil Kypc. Bubsmvce, 2006.
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['mymeBcbkuit A.B., Marictpant, [1astox FO.M., mo1., K.T.H. - HAYKOBHH KepiBHUK
JAOCIIIIZKEHHSA TA CTBOPEHHSI ABTOMATU30BAHUX CUCTEM
YHPABJIIHHSA HABYAJIBHUM ITPOIIECOM BUIIIUX HABYAJIBHUX 3AKJIAIIB
3anopizvka Oeporcasna inoicenepua akademis, kageopa [134C

HaBuanus icHye 3 camoro mouatky ictopii moacTta. Ille y cTapomgaBHBOMY CBITI JIHOJH
CTBOPIOBAJIM TPHUMITUBHI TYPTKH, /¢ TepeaaBalid 3HAHHS 3 TOKOJIHHS B MOKOMiHHS. OCBITHS
rajy3b pPO3BHBANAcCS pa3oM i3 JIFOACTBOM, OCKUIBKM 3HAHHS Ta JIOCBIJ HAaKONMAYYBAIUCS Y
TreOMEeTPUYHIN Tporpecii, Mo MPU3BOJAUIO JO CTBOPEHHS OLIBII JOCKOHATMX METOJIB HABYAHHSI.
Takwuii 3picT 3HAHB Ta YYHIB IPHU3BIB IO CTBOPCHHS IIJIMX HABYAIBHHUX 3aKJIAJIB, SIKi BUKOHYBAJIH
00‘eHyIOUl Ta Kepyrodi QyHKII.

VY Hamr yac Taki HaBYaJIbHI 3aKJIaJd MAlOTh CKJIQJIHI CTPYKTYpH 3 OaraTbMma ITiIpo3aiiaMH i
CTa€ JIOCUTh CKIAJHO KepyBaTH HaBYAIBLHUM MporiecoM. [HopmariiiiHa 6a3a BUIMX HaBYATHHUX
3aKJIa/IiB, 3a3BHYAil, € HEJOCTATHHRO CTPYKTYPOBAHOIO Ta HEIEHTpasi3oBaHOK. Takox, Taki 0azn
3a3BUYaiil 30epiratoThCsl y ManepoBOMY BUTIISII, 10, HAXallb, € JIy’)Ke HE 3pYYHUM Ta HEHAIIHHUM
IIPH TaKoMy 00Cs31 JaHuX. ToMy cTae Bce ORI aKTyaJbHIIIOK i7ies] CTBOPEHHS IICHTPATi30BaHOL
aBTOMATH30BAHOI CHCTEMH YIPABIiHHS HAaBUATHHUM MPOIECOM, sika O J03BOJWIA CTPYKTYpPYBaTH
JIaH1 HaBYAJILHOTO 3aKJIaly Ta CIIPOCTHTH POOOTY 3 HAMH.

OTmxe, aBTOMaTH30BaHa cuctemMa ynpasiiHHs (ACY) HavalbHUM MPOLIECOM BHUIIMX HaBYAJIbHUX
3aKiajiB — e iHCTpyMeHT abo Habip iHCTPYMEHTIB JIsl KOMIUIEKCHOI a00 4acTKOBOT aBTOMAaTH3allil
nporieciB kepyBanHs BH3.

Ha cboroani Bke icHye meBHa KiJIbKICTh TAaKUX CUCTEM. AJie, Ha)Kajb, IOCUTh YacTO MOTpeOHn
OKpeMHX HaBUQJIBHUX 3aKJaJiB HE MOXYTh OYTH Yy3arajbHeHi, IO YHEMOKJIMBIIOE CTBOPEHHSI
YHIBEpCaJIbHOT CUCTEMH, siKa O 3a70BOJIbHUIIA yCiM BUMoraMm. Ciiij] 3a3HaUUTH, L0 BCE JK TAKU ICHYIOTh
3arajibHi CUCTEMHU, Ki MOXKYTh OyTH aJJanToBaHi Mif OLIbIIICTh HABYAJIbHUX 3aKJIa/iB.

Po3pobka ACY mepenbadae CTBOPEHHS IIEHTPATI30BaHOI 0a3u JaHUX Ta OKPEMHUX JIOTTYHHUX
MOJTyJIiB JuIsl poOOTH 31 cTBOpeHOIo 6a3010. Posrisinemo ctpyktypy ACY BH3 Ha mpuxiazi neskux
ICHYIOUHX PIIICHb.

ACY "BH3"
s cuctema € HaitbimbIN BitoMOIO B YKpaiHi, sika miarpumyetbes 3 2000 poky. Jlo ckmamy
i€l cucTeMH BXOIATH TaKli KOMIIOHEHTH SIK:
e AC «lIpuitmanbHa KoMicis» — aBTOMaTH3y€e poOOTy MpuitMaibHOI KoMicii Ta 3abe3me-
qye 30epiraHHs 0COOMCTUX CIIpaB abiTypieHTIB Ta iH(pOpMAIlii TPO pe3yIbTaTH BCTYITY
JUIS. BUKOPUCTAHHS B MiAPO3/1ijIax YCTaHOBH;
o AC «Jlekanat» — ocHoBHa dacTuHa cuctemMu ACY «BH3», sika BUKOHYE TOJIOBHI
(GYHKIT 3 aBTOMaTH3AIli1 aIMIHICTPAaTHBHUX Ta HABYATHHO-METOIUIHHX ITPOIIECIB;
e AC «CrynmicTeuko» — aBTOMATU3YEThCS JISUIBHICTD TUPEKIi CTYIEHTCHKOTO MicTeu-
Ka HaBYAJILHOTO 3aKJaJly, CIIPOLIYEThCS Ta BJIOCKOHAIIOETHCS JTIOKYMEHTOOOIT, ITi/IBU-
IYETHCS ONEPATHBHICTD, Y3TODKCHICTD 1 JJOCTOBIPHICTH JTAaHUX.
KoskeH 3 IMX KOMIIOHEHTIB B CBOIO UEpPry TaKOX MOJALISEThCS Ha OubI apiGHI Moaydi. 11lo
3a0e3reuye THYUYKICTh I cucTeMi. AJie, OCKUIBKH IIs1 CHCTeMa OpIEHTOBaHA Ha Oarary KUTbKiCTh
HaBYAJIbHUX 3aKJIa/IiB, BOHA € JJOCUTh I'POMI3JIKOIO Ta 3a3BHUail moTpedye J0JaTKOBOTO CYIIPOBOY.
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ACY "Vuisepcurer"

Jlana cucreMa € MEHII y3araJlbHEHOIO Ta opieHToBaHa BUKI0YHO Ha BH3 III Ta IV piBHS
aKpeTaIlii.

CkJ1a1aeThest 3 OKPEMUX MOJTYJIiB:

Crpykrypa BH3 — € ocHoBHUM MoynieM. Monemtoe ctpykTypy BH3;

WEB - caiit BH3 — najiae Web-iaTepdetic;

HaBuanpHa yacTHHA — MOJYJb JUTS KEPYBaHHS HABYAIILHUM IIPOIECOM;

Kadenpa — mMomynp kepyBaHHS JaHWUMH PO CIIBpOOITHHKIB, BKIIIOUAIOYHil B cebe
0COOOBI CIpaBH, PO3MOJIiT HABYATHLHOTO HABAHTAKEHHS Ta CTABOK, a TAKOXX aHAJI3 Ta
3BITYBaHHSI OB’ SI3aHUX MPOIIECIB;

HaBuanbHwmii po3kiiag — MOJIyJIb, SKAW BiIOBiAae 32 (POpMyBaHHS HABYAILHOTO PO3-
KJIa/ly Ta 3py4Hi 3aco0M KOHBepTalii y noumpeHi ¢aiiiaosi popmaru;

AOGITYpiEHT — MOJYJIb, IKHI aBTOMATH3y€e yci HapsaMKua podotu IlpuiitMaasHOT KOMi-
cii.

HaBeneni nmpukiaay € He €IMHAMHA Y CBOEMY pojii. OKpiM IUX pillleHb iCHye Oarato iHIuBi-
nyansHuX ACY 111 pi3HUX HaBYATBHUX 3aKJIaIiB.

He3Bakarouun Ha Te, 0 JIaHi CHCTEMH iCHYIOTH O1TbIT Hixk 10 pokiB, BerKa KibkicTh BH3
JIOCI He MAalOTh HAaBITh YaCTKOBOI iHTErpallil TAKAUX aBTOMATU30BaHUX CHUCTEM, IT[0 3HAYHO YIOBiJIb-
HIOE Ta YCKJIAIHIOE iX poOOTY.

BucHoBxku:

ACY BHUIIKX HaBYAIHHUX 3aKJaJiB Ma€ JOCUTH CKIAJHY CTPYKTYpy Ta, 3a3BUYAi, €
TPOMI3JIKOIO;

Po3pobka Takoi ACY moTpeOye 3HAYHHMX 3YCHJIb, OCKUIBKH OXOIUTIOE Iy’K€ BEIUKY
KUTBKICTh JTaHUX, ajie, Ha IacTs, T0Ope CTPYKTYPOBAHMX;

binbmricte ACY y3aranbHeHi Ta TOTpeOYIOTh CYIIPOBO/TY;

ACY, sk npaBuio, MarOTh MOJYJIBHY CTPYKTYPY, IO TO3BOJISIE TPOBOJIUTH TOCTYTIOBY
IHTerpanio.

Jlirepatypa

[Ipo cuctemy | ACY «BH3». [EnexTponnutit pecypc|. — http://vuz.osvita.net/

ACY «BH3». [Enextpornuii pecype]. — http://uk.wikipedia.org/wiki/ACY _«BH3».
ABTOMAaTH30BaHa CHCTE€Ma YIPABIiHHS BHUIMUM HaB4YajdbHUM 3akiagoMm III - IV piBua
akpenutartii. [Enexrponnuii pecypc]. — http://www.unitex.com.ua
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CEMAHTHWYHE MOPIBHSIHHA TEKCTOBOI IH®OPMAIIII
3ACOBAMM TEXT MINING
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Brnepme «pyuni» Texniku Text Mining 3'ssBunucs B cepeauni 1980-x, a B HacTynHe JecSITHITITTS
PO3BUTOK TEXHOJIOTI JO3BOJMIO 3HAYHO iX BAOCKOHANIUTH. Y MbKIMCUMIUTIHApHOMY ceHci Text
Mining nexxuth Ha CTUKY Moimyky iHopmariii, Data Mining, MalmMHHOTO caMOHaBYaHHsI, CTATUCTUKH
Ta KOMIT'IOTEPHOT JIIHTBiCTUKH.

B nmanmii yac Garato mpoBiAHMX BUPOOHHUKIB MPOrpamMHOro 3abe3meyeHHs MPOMOHYIOTh CBOT
NPOAYKTH Ta pilieHHs B obnacti Text mining. HaiiGinei nomitHi cepen Hux ue: Intelligent Miner for
Text (IBM), TextAnalyst, WebAnalyst, Oracle Text, Text Miner, Ta iHwmi. Sk npaBuno - ue
MaciuTaOoBaHI CUCTEMM, B SIKMX peaji3oBaHi pi3HI MaTeMaTW4Hi Ta JIHIBICTUYHI alrOPpUTMHU aHaizy
TEKCTOBMX JaHMX. BoHM MaioTh po3BuHEHi rpadiuni iHTepdeiicu, GaraTi MOXKIMBOCTI Bi3yanizauil Ta
MaHIiIyJFOBaHHS 3 AaHUMHU, HAJAIOTh JOCTYI JI0 Pi3HUX JKEpes JaHuX, PyHKIIOHYIOTh B apXiTeKTypi
KJIIEHT-CEpBEP.

Texnomnoris Text Mining siBisie co6or0 0HYy 3 pi3HOBHUIB MeToiB Data Mining i Mae Ha yBas3i
MPOIIECH BUITyUEHHSI BUCOKOSIKICHOT iH(opmallii 3 TeKCTOBUX MacuBiB. SK i OiNbIIICTh KOTHITUBHUX
TexHonorii, Text Mining - 11e anropuTMidHe BUSBJICHHS paHillle He BiJIOMUX 3B'SI3KiB 1 KOpEsIiil y Bixke
HasiBHUX TEKCTOBMX MaHMX. Sk mpasuio, Text Mining Mae Ha yBa3i nmpoliec CTPYKTypyBaHHSI BBIIHUX
TEKCTOBMX JaHUX, BHUTAT IAOJOHIB 3 YK€ CTPYKTYpOBaHUX JaHMX, 1 (piHaJbHY OLIHKY Ta
iHTeprpeTauito OTpUMaHUX pe3yiabTaTiB. [lo cyrti, ananmiz TekctiB i Text Mining - ue HaOip
JIHTBICTUYHUX, CTAaTUCTUYHMX TEXHIK, a TaKOX TEXHIK MallMHHOrO CaMOHABYaHHs, sKi 37aTHi
MOJIETIOBAaTH 1 CTPYKTypyBaTH iH(popmauiiiHuii koHTeHT. TumoBi crtanii i 3aBmaHHs Text Mining
BKJIFOYAIOTh B cebe:

1. [Momyk indopMmalii i BUSABIEHHS BUXiIHUX JAHUX - 1€ MiATOTOBYMHA KPOK, SIKWH BKIFOYAE B
cebe 30ip abo BUsBICHHA HAOOPY TEKCTOBHUX MaTepiaiiB JIJIs aHAJi3y.

2. BukopucTaHHs CTATUCTUYHUX METO/IiB aHali3y, a TaKoX MpoleciB 00poOKH MPUPOTHOT MOBH
i 3ac00iB JIHTBICTUYHOTO aHai3y.

3. BusiBleHHs CMHCIIB - BUKOPUCTAHHS CTAaTHMCTUUHUX Ta IHIIWX TEXHIK JJsl BUSIBICHHS
NOMMEHOBaHUX O3HAK TEKCTY — 3raJlyBaHb JIIOACH, opraHizauii, Miclib, CAMBOJIiB, aOpeBiaTyp i Tak Jaai.
KoHTekeT nonomarae BU3HAYHUTH, IO caMe TI03HAYAE T€ Y iHILE CJIOBO B KOHKPETHOMY BXOJPKEHHSI.

4. BusinenHs maOJoHiB

5. BusBneHHs mepexpecHUX TMOCHIaHb - BUSIBJICHHS BW3HAuY€Hb Ta IHUOIMX O3HAK, SKi
BITHOCATHCS OO0 OIHUX 1 THX e 00'€KTiB.

6. BusBneHHs B3aeMo3B's3KiB, (aKTiB i MOMIHA - TOIMIYK 3B'SI3KIB MK PI3HUMH CMHUCJIAMH,
YKJIaJICHUMU B TEKCTOBOI iH(popMmarlii.

7. 3MICTOBHMI aHaji3 - po3Mi3HaBaHHS CyO'eKTMBHOTO (a He (haKTMUHOro) MaTepiamy i
BUSIBJICHHsI pi3HUX (OpPM OIIHOYHOT iHopMalii - CMHCIIB, TYMOK, HAacTpoiB, emoiiid. TexHomorii
aHaJi3y J03BOJISIFOTh BUBYATH CMUC/IM Ha PiBHI T€M, KOHLIETTIB.

8. KinpkicHuii aHanmi3 TEKCTy - BUKOPHUCTaHHS HaOOpy TEXHiK, 3aMO3MYEHHUX IX COLialbHUX
HayK, sIKi MOJIAral0Th B TOMY, 11O JIIOJIMHA a00 KOMIT'IOTEp BUTATYE CEMaHTUYHI a00 rpaMaTHyHi 3B'sI3KU
MiXK OKPEeMHMH CJIOBaMHU, 10O 3pPO3YMITH CEHC CTUJIICTUYHUX MIA0JIOHIB, MPOBECTH MCUXOJOTIUHE
npo¢iatoBaHHs i Tak Aadi.

Baxnuee 3aBmanns Texnosorii Text Mining moB's3aHa 3 BWUTATaHHIM 3 TEKCTYy KHOTO
XapaKTepHUX €JIeMEHTIB a0 BIaCTUBOCTEH, SIKi MOKYTh BUKOPHUCTOBYBATHCS K MeTaJaHi TOKYMEHTa,
KJIFOYOBMX CJIiB, aHOTaliil. [HIe BakjiiBe 3aBOaHHS TOJIATAE y BiJHECEHHI JOKyMEHTa 10 AESKHX
Kateropiii i3 3amaHoi cxemu iX cucremartusanii. Text Mining Takoxx 3a0e3rneuye HOBHWiIl piBEHb
CEMaHTHUYHOTO TIOIIYKY MJOKYMEHTiB. MOXIMBOCTI cy4acHUX cucteM Text Mining MOXyTb
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3aCTOCOBYBATHMCS MPU YIpaBiliHHI 3HAHHSIMM JJIs1 BUSABJIEHHS A0JOHIB B TEKCTi, AJi1 aBTOMATUYHOTO
«BULITOBXYBaHHs» ab0 po3MilleHHs iHdopMallii Mo LiKaBIsSTh KOPUCTYBaUiB MpoQiisM, CTBOPIOBATH
ornsau nokyMeHTiB. OcHoBHI enemeHTu Text Mining BianosinHo 10 Bxke copMoBaHOT METOAOOTIEO
J10 ocHOBHHUX ejieMeHTiB Text Mining BiiHOCSThCS:

» xnacudikauis (classification) [lpu knacudikanii TeKCTiB BUKOPUCTOBYIOTBCS CTATHCTHUYHI
KOpeJsiil 1yt ToOY0BH TPaBUJI PO3MIIIIEHHS JOKYMEHTIB B TIEBHI Kateropii. 3aBnaHHs kiacudikarii -
e KJacW4Ha 3ajavy po3IMi3HaBaHHS, Jie 3a JIESAKOK KOHTPOJILHOT BHMOIpII CHCTeMa BiIHOCUTH HOBHIA
o0'ekT o Tiel um iHmoOT Kateropii. OcobnuBicTe cuctem Text Mining mosisrae B TOMy, IO KiJbKICTb
00'ekTiB Ta iX aTpuOyTIiB MOXKe OyTH IIy’Ke BEJIMKOIO, TOMY MOBUHHI OyTH TiependaueHi iHTeIeKTyalbHi
MeXaHi3MHU ONTHMi3allii npoiiecy kiacudikatriii.

» kuactepusauist (clustering) Knacrepusauis 0a3yeTbcss Ha O3HaKax JOKYMEHTIB, sKi
BUKOPUCTOBYE JIIHTBICTUYHI Ta MaTeMaTU4HI METOAM O€3 BUKOPUCTaHHS MEBHUX KaTeropiii. Pesynbrar -
TakcOHOMist a0o BizyasnbHa KapTa, sika 3a0e3rneuye epeKTHBHMN OXOIMJIEHHs BEJIMKUX OOCATIB JaHMX.
Knacrepusauiss B Text Mining po3risaaeTbes sK MpoLec BUAUIEHHS KOMMAKTHUX MiArpyn o0'eKTiB 3
OMM3bKMMU BIacTUBOCTSAMHU. CucTeMa MOBMHHA CaMOCTIMHO 3HAWTH O3HAKW 1 PO3MiAUTH 00'€KTH IO
niarpynax. Knacrepusaiis, sk npaBuio, nepeaye kinacudikaiii, OCKIIbKA J03BOJISIE BU3HAYUTH TPYTH
o0'ekTiB. Po3pi3HAIOTE [Ba OCHOBHMX THIMU KiacTepu3ailii - iepapxiuHy i OiHapHy. Knactepuzariis
3aCTOCOBYETHCS MPH pedepyBaHHS BENMKUX JOKYMEHTAJIbHUX MAacUBIB, BU3HAUYEHHS B3a€MOIIOB'SI3aHUX
rpyM TOKYMEHTIB, CIIPOIIEHHS TPOIeCy MEPerysiay MpH MOIIyKy HeoOXinaHoT iHdopMallii, 3HaX0KESHHS
YHIKQJIBHUX JOKYMEHTIB 3 KOJEKLii, BHsBIEHHA AyOjikaTiB abo ayxe OJM3BKMX 3a 3MICTOM
JIOKYMEHTIB.

* noOyJaoBa ceMaHTHUHUX Mepexx [loOymoBa ceMaHTHMYHMX Mepex abo aHaji3 3B'S3KiB, sKi
BU3HAYaIOTh MOSIBY JECKPUNTOPIB (KIOYOBUX (pa3) y JOKYMEHTI 171 3a0e3NeueHHs HaBirauii.

* BuTAr (akriB, NoHsTh (feature extraction) OpepikaHHs AesKMX (DAKTIB 3 TEKCTY 3 METOHO
TIOJIITMIIIeHHs Kiacudikallii, TOUIyKy Ta KjiacTepu3ariii.

* cymMMmapizarlis (summarization),

* BiMOBib HA 3amMuTH (question answering),

* TeMaTHU4HE iHAEeKCyBaHHA (thematic indexing),

* monIyk 3a KiodoBuMHu cioBamu (keyword searching).

* 3acO00M MiATPUMKH Ta CTBOPEHHs TakcoHOMIi (oftaxonomies) i Te3aypycis (thesauri).

BucHoBku:

— TMpOBEACHO PAd JOCHIDKEHb Yy Taldy3l 3acTOCYBaHHs ILUTYYHOTO IHTENEKTY Yy

CEMaHTUYHOMY aHaJli3i TeKCTIB

—  JIOCJiJKEHO NepeayMOBH MOSIBU MOJIOHMX cUCTEM 1 00J1acTi iX 3aCTOCYBaHHS

—  JIOCHIJIKEHO BXkKe po3pobiieHi cucTeMH Ta pileHHs B o0acti Text mining

—  JIOCHIJIPKEHO MOKJIMBOCTI Ta allTOPUTMHU SIKi BiTHOCAThes 10 Text mining

—  po3po0sieHO MPOTpaMHy CUCTEMY CEMaHTUYHOTO TIOPIBHSHHS TEKCTiB

Jlirepatypa

1. IleckoBa O.B. AnropuTtmbl kiaccrduKaluK MOJHOTEKCTOBBIX JOKYMEHTOB // ABTOMaTu4eckas o0paboTka
TEKCTOB Ha €CTECTBEHHOM S3bIK€ M KOMIMbIOTepHas JHUHrBucThka. — M.: MUOM (MockoBckuit
roCy/1apCTBeHHBII MHCTUTYT JIEKTPOHUKHK B MaTematukn), 2011. — C. 212.
2. I'myOuHHBIA aHamU3 TeKCTOB. TexHosorus 3(QeKTHMBHOro aHalu3a TEKCTOBBIX NaHHbIX. / JIMuTpuit
Jlanpe. — CHIP Ukraine 10 - 2003.
3. [Enektponnwuii pecypc|] / Text Mining B cucTeMe ynpaBlieHHs 3HaHUSIMH. — PeXUM JIOCTYIy:
http://www.smart-edu.com/text-mining-v-sisteme-upravleniya-znaniyami.html/, BinbHui.
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YJIK 004.42
3apsieB J[.B., 3apsesa J[.M., Jlexman P.B., bauzntok C.1., ctynenrtu,
bessepxuii A. 1., 1o11eHT, HAYKOBHI KEpiBHUK

PO3POBKA 3ACTOCYHKY JIJISI TIPHMMAJIBHOI KOMICIi BH3
3anopizvka Oeporcasna inoicenepua akademis, kageopa [134C

OpnauMm 3 miapo3ALTiB 3amopi3bKoi AepkaBHOI 1HKeHepHOoi akaaemil (Haxami 3/{1A) e npuii-
MaJlbHa KOMICisl, IO BIJIMOBI/IAa€ 3a MPUHOM abiTYpi€HTIB, MOJOJIIINX CIICIIANICTIB, OaKagaBpiB Ha
pizHi kypeu 3/IIA nenHoi Ta 3a04HOi (hopM HaBYAHHSI, TOHOBIICHHS CTY/ICHTIB, NIEPEBEICHHS 3 iH-
mmx BH3, TectyBanHs 3HaHB CTYJIEHTIB Ta TeHeparlii qokymeHTarlii. Cucrema CKiIamgaeTbes 3 3-X
KOMMOHEeHTiB — “Matriculant”, “Test system™ ta “Card builder”.

ApXITEKTypa CUCTEMHU Ma€ BUTIIS:

Matriculant

]

|

i

|

]

Baza gaHux

Test system Card builder

Eaza JaHux THMYacoBa Gaza JaHKx

Puc. 1. ApxiTekTypa cCUCTEMHU.

JlokanpHa YacTHHA CUCTEMH pO3TaIllOBaHA Ha TBOX CepBepax:
1. “Matriculant”, “Card builder” Ta ixui 0a3u JaHHX 3HAXOISATHCS HA OJHOMY
ceprepi.
2. “Test system” Ta BianmoBiHa 0a3a JAaHUX 3HAXOJATHCS HA IHIIOMY CepBepi.

[Ipu3HaueHHS CUCTEMHU:
1. “Matriculant”

o OOJIIK BCTYIHHUKIB;

. reHeparist JOKyMeHTaIli1;
° cunxponizaiis 3 €JIEBO;
o pelnaryBaHHsI JaHHX.

2. “Test system”
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. TECTYBaHHS BCTYITHHKIB;
. JIOJIaBaHHS Ta peJaryBaHHs JTAHUX;
o TeHeparlis JOKyMeHTaIlii.
3. “Card builder”
. cunxposizaiis 3 €/IEBO;
. reHeparlis JoOKyMeHTaIlii.

Bynu crimaHoBaHi HACTYITHI BAMOTH JI0 MaifOyTHHOTO 3aCTOCYHKY:
e BHCOKa HAJIHHICTE;
3aJI0BiTbHA IMBUJIKICTH POOOTH;
3pYYHICTB;
ONITHMAJIBHICTH 1HTEep(EHcCy;
KOpeKTHa 00poOKa IMOMHUJIOK Oe3 BTpaTH BBeICHOT iH(popMaIlii;
KoMOIHaIT KJIaBiIII,
€CTETUYHUHN BHUTJISIT 3aCTOCYHKY;
BUKOPHCTAHHS BUTLHOTO IIPOTPAMHOTO 3a0e3IeUeHHS.

3riJIHO 3 BUMOTAMH JI0 3aCTOCYHKY OYyJIM 0OpaHi HACTYITHI 3aCO0M pearizariii:
e peaizallisi KJIIEHTCHKOTO 3aCTOCYHKY Ha cepBepHiil miardopmi Node.js, 110
BUKOPUCTOBYE MOBY IporpamyBanHs JavaScript;
e BuKopucTaHHs JavaScript-ppeiiMBopka AngularJS;
® BHKOPUCTaHHS BUIBHOI 00’ €KTHO-PEIIAIINHOT CHCTEMH YIpaBIiHHS OazaMu
nanux PostgreSQL.

BucnoBkn:

. CropoekToBaHa Ta po3po0JieHa apXiTeKTypa 3aCTOCYHKY, Io 3ale3rnedye iH-
dopMartiiny mITpuMKy npuitMabHo1 komiranii BH3.

o CTBOpeHe mporpaMHe 3a0e3MeyeHHs], 0 peatidye 0a30Bi €NeMEHTH 3acTo-
CYHKY.

. HanarokeHi 3BS3KH MK OKPEMHMH ITiJICACTEMaMH 3aCTOCYHKY Ta CHH-
xpomizaris 3 €J[EBO.

. Cuctemy Oyno HpOTECTOBAaHO MPOTAroM BcTymHoi kommadii 2014 poky.

3Hali/IeHo Ta BUIIPABJICHO HE3HAYHI JIeeKTH apXiTeKTypHu Ta 3aCTOCYHKIB.

Jlitrepatypa

1. Enexrponnwmii pecypc: http://angularjs.org
2. Enextponnwuii pecypc: http://nodejs.org
3. EnextpoHHHUil pecypc: http://getbootstrap.com
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VYJIK 004.89
KoBamsoB A.O., marictpant, 3asi B.1., o1, K.T.H. - HAYyKOBHI KEPiBHUK

CHUCTEMA NIJITPUMKHU NPUMHSATTS PIIIEHD JUIS OITYKY ONITUMAJIBHOT O
MICIISI TAPKYBAHHS
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Cucrema miarpumku npuidHarTs pimens (CIIIP; anrn. Decision Support System, DSS) —
KOMITTOTEpH30BaHa CHCTEMA, SKa MUIIXOM 300py Ta aHai3y BEJIMKOI KITBKOCTI iH(popMaIlii Moxe
BIUIMBATH Ha MPOIIEC MPUUHATTS YIPABIIHCHKUX PIIICHb.

CIIIIP — me iHTepaKTHBHA KOMITTOTEpHA CHCTEMa, sika TIpU3HaYeHa JUIS I ATPAMKH Pi3HUX
BUJIB JSUTBHOCTI HpHU HPUNHATTI pIlIEHb 13 CIa0OCTPYKTYpOBaHUX ab0 HECTPYKTYPOBAaHUX
npo6iieM. Iatepec go CIIIIP, sk mepcreKTHBHOI rary3i BAKOPUCTAHHS OOYHMCITIOBAIEHOT TEXHIKH Ta
IHCTpYMEHTAapio MiJBUIIEHHS e(EeKTUBHOCTI mHpari B cepi yHpaBiIiHHSI €KOHOMIKOIO, MOCTIHHO
3poctae. Y Oaratbox KpaiHax po3poOka ta peamizaris CIITIP neperBopuiacs Ha TITEHUITIO Oi3HECY,
IO ITBHJIKO PO3BUBAETHCHL.

IITy4yHuii iHTeJIeKT — IIe INTYy4YHI CHCTEMH, CTBOpPEHI JIOauHOIO Ha 0a3i EOM, mo
IMITYIOTb PO3B'S3yBaHHS JIIOJIMHOIO CKIIQJIaHUX TBOPYHX 3aBJaHb. CTBOPEHHIO iHTEIEKTyalbHUX
iH(pOpMaIIMHAX CHCTEM CIpHUsia po3poOKa B TeOpil IITYYHOTO IHTENEKTY JIOTiKO-JIHTBICTHYHHX
Mozeneit. [li monmeni maroTh 3Mory dopManizyBaTH KOHKPETHI 3MICTOBHI 3HAHHS MPO 00'€KTH
VIIPaBIiHHS Ta MPOIECH, IO BiJOyBarOThCSA B HUX, ToOTO BBecTH B EOM JOTiKO-JTiHTBICTHYHI
MoOJIei Tops] 3 MaTeMaTHYHUMH. JIOTiKO JTIHTBICTHYHI MOJIeNli — Iie CeMaHTUYHI Mepexi, Gppeimu,
MPOJIYKYBAJIbHI CHCTEMH — 1HOJI O0'€THYIOTBCS TEPMIHOM «IpPOrpaMHO-ammapaTHi 3aco0u B
CHCTEMaX IITYYHOTO 1HTEIEKTY.

CyuacHi CHCTEMH MiITPUMKHA TPUHAHATTS pillleHh BHHUKIA Yy PE3YJIbTaTi 3JIMTTS
VIIPaBIiHCHKUX 1HPOPMAIIHHUX CHUCTEM 1 CHCTEM YIpaBIiHHS Oa3aMu JIaHUX, SK CHCTEMH, IO
MaKCUMAaJIbHO TIPUCTOCOBAHI JIO PO3B'S3yBaHHS 3aJad IOJICHHOI YIPaBIiHCHKOI JSUIBHOCTI, 1 €
IHCTpYMEHTOM, 1100 HaJIaTH JIONIOMOTY THM, XTO BHpimye (podouts BuOip). 3a momomororo CIITIP
MOJXXE MPOBOJUTUCH BHOIp pIllICHh Yy MEBHUX HECTPYKTYPOBAHUX 1 CIIAOKO CTPYKTYpOBAaHUX
3aJ1a4ax, y TOMY YMCHIi W THX, IO MAlOTh Oarato KpUTepiis.

CIITIP, sx mpaBWIJIO, Yy3araJbHIOIOTH Pe3yJbTaTH JIOCTIDKCHb 3 KUIBKOX JWCIHILIIH, Ta
BKIIIOYAlOTh y ce0e eneMeHTH Teopii 0a3 JaHuX, INTYYHOTO IHTEJNEKTY, IHTEpaKTUBHUX
KOMITFOTEPHHUX CUCTEM, METO/IIB IMITAIlIHHOTO MO/ICITFOBAaHHS.

Sk 3a3Haveno y [1], "... 3 MOMEHTY IOSIBH TIepImuX po3podok y ramysi CIIIIP, ve Oymo nano
giTkoro BuzHadennst CIIIIP... ".

Panni Bu3HauenHs CIIIP (ma modatky 70-X pOKiB MHUHYJIOTO CTOJITTS) ITOKa3yBald TaKi
MOMEHTH:

1. MOXIUBICTH ONEpyBaHHS 3 HECTPYKTYPOBAaHUMH YH CIIAOKOCTPYKTYpOBaHUMHU
3aJauaMy, Ha BiIMIHY BiJl 3a/a4, 13 SKMMH Ma€ CIpaBy JOCIIKEHHS Ollepallii.

2. IHTepaxTHBHI aBTOMaTH30BaHi (TOOTO pearizoBaHi Ha Oa3i KOMIT'TOTEpa) CUCTEMH.

3. Poznoain naHux Ta Mojiene.

Amnani3z eBomorii cucteM CIIIP nae moxxnuBicts Bumimutu 2 nokominas CIITIP:

- TepIIe MOKOJIIHHS po3podisiocs B niepiof i3 1970 mo 1980 p.;

- npyre - 3 moyatky 1980 p. i motenep.

[Teprre moxosiaas CIITIP maiike miIkoM MOBTOPOBAIO (PYHKINIT 3BUYAHIX YIIPABIiHCHKHX
CHUCTEM Yy BIJHOIICHHI JONOMOTU (KOMIIBIOTEPU30BaHOI) Yy MNPUHHATTI pimeHb. OCHOBHI
kommoneHTr CIIIIP mamm Taki o3HaKu:
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-KepyBaHHS JJaHUMHU - BeJMKa KiJIbKICTh iH(opMaIllii, BHYTpIlIHI 1 30BHIIIHI OaHKU JaHUX,
00poOKa Ta OIiHIOBaHHS JIAHUX;

-KepyBaHHsI OOUYUCIICHHSM (MOJICTIOBAaHHSM) - MOJIeNi, po3pO0JIeHi crieliaticTaMi B ramysi
iH(pOpPMAaTHKH JUTS CIIEIIATBHIX TPO0IIeM;

-KOPHCTYBAIIbKi iHTepdeiich (MOBa CIIJIKYBaHHS) - MOBU IPOTpaMyBaHHS, PO3POOJICHI st
BenukrX EOM, 1o BUKOPUCTOBYIOTHCSI BUHSTKOBO IIPOTPaMiCTaMH.

CIIIIP gpyroro mokoJiHHS BX€ MatOTh TPHUHITUIIOBO HOB1 O3HAKH:

-KepyBaHHS JITaHUMM - HEOOXiTHa 1 JOoCTaTHS KUIbKICTHh iH(opMmarii mpo ¢akTé 3rifHO 3
MPUAHSTTSM PIlIeHb, III0 OXOILTIOIOTH CXOBaHI MPHUITYIIICHHS, IHTEPECH 1 AKICHI OIlIHKH;

-KepyBaHHS OOYMCIICHHSM 1 MOJETIOBAaHHSIM - THYYKI MOJeNi, IO BiJIoOpa)kaioTh 3acid
MUCIICHHSI 0COOH, TIPUHMAr0Y0i pillleHHs, y IPOoIeci MPUHHATTS PIllIeHb;

-iHTepdeiic KopHcTyBaua - MHpOTpaMHi 3aco0M JPYXHI KOPUCTyBady; 3BHYHA MOBA,
Oe3mocepeHs poOoTa KiHIICBOTO KOPUCTYBava.

ims 1 mpuszaavends CIITIP apyroro mokosIiHHS MOXHA BU3HAYHTH TaK:

-JIOTIOMOTa 'y pO3yMiHHI po3B'sizyBaHoi mpobiemu. Croau HaeXKHUTh CTPYKTypHU3aIlist
poOJIeMH, TeHEpYBaHHS TOCTAHOBOK 3aj1a4, BU3HAYCHHS TIepeBar, (P OpMyBaHHS KPHTEPIiB;

-JIOTIOMOTa y pillIeHH] 3a/1a4: TeHepyBaHHs 1 BUOiIp Mojienelt i MeToIiB, 30ip 1 MiArOTYBaHHS
JTAaHWX, BUKOHAHHSI 00YHCIIeHb, OQOPMIICHHS 1 BH1a4a pe3yIbTaTiB;

-nmonioMora y mpoBefieHH1 aHamizy tumy «Illo? . Komu?» i T.1., mosicHeHHS X0y pIIlleHHS;
TIOIIYK 1 BUIaYa aHAJIOTIYHUX PIllIeHb Y MEHYJIOMY 1 iXHi pe3y/IbTaTH.

Npyxai moguai CIIIP maroTe MOXIHBICTH BeCTH piBHONpaBHHA miamor i3 TIEBM,
BUKOPHUCTOBYIOUM 3BUYaiiHi MOBH CHiJKyBaHHs. CHCTEMH MOXHa MiIOYJIOBYBaTH IIiJI CTHJIb
MHCJICHHS KOPUCTYBaya, HOTo 3HaHb 1 (hax0BOi MiATOTOBKH, & TAKOX ITiJ] 3aCO0H pOOOTH.

BucHoBkmu:
—  TPOBEACHO PSII AOCTIKEHB y Tamy3i 3actocyBanus CIITIP;

—  BuBYeHO ictopito po3Butky CIIIIP ta ix ocHOBHY Kiacupikailito;
—  jocmpkeHo oOmacte  3actocyBaHHsA  CIIIIP  (momryk  ONTHMANBHOTO — MicCIIS

IIapKyBaHHs);
Jlitrepatypa
1. Keen P.G.W. Decision Support Systems: The next decades // Decision Support
Systems, 1987. —v. 3. - pp. 253-265.
2. Jlapuue O.M., lletpoBckmii A.B. CucreMbl NOIAEPKKHA NIPUHSITHUS PEIICHUN.

CoBpeMeHHOE COCTOSIHWE W TIE€PCHEeKTHBBI WX pas3BUTHA. // Mrorm Haykm u
texHuku. Cep.TexHnueckas kuoeprneruka. - T.21. M.: BUHUTH, 1987,

3. Capaes A.JI., Hlep6bmna O.A. CucremMHBIi aHaAIW3 W  COBPEMEHHBIC
uHpopMmanoHHble TexHonoruu //Tpynel Kpbimckodt AxageMun Hayk. -
Cummdeponions: COHAT, 2006. - C. 47-59
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YJIK 004.42
Kputuna 1. A., cneriamict, CkpunaEK [LA., 101I.., K.().-M. H. - HAYKOBHI KePiBHUK

CTBOPEHHS WEB-BPAY3EPHOI BATATOKOPUCTYBAIIBKOI
OHJIAMTHOBOI POJILOBOI I'PU
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

bararoxopucryBanpka oOHNaifHOBa poiboBa rpa ab6o MMOPIIIT (anrn. Massively
multiplayer online role-playing game, MMORPG) - xomn'foTepHa rpa, B sKiit )aHp pOJLOBUX irop
MOEJHYETHCS 3 JKaHpoM MacoBuX oHiaitH-irop. MMORPG MoxyTh OyTH TpeAcTaBieHI B TOMY
quciti i B Opay3epHOMY BWIJISI, IMPOT€ OCHOBHOIO PHCOIO JKAHPY € B3a€MOJISl BEJIMKOTO YHCiIa
IPaBIliB Y paMKax BipTyaJbHOI'O CBITY.

Sk 1 B Oynb-SKWil iHIDUH POJILOBIH Tpi, rpaBellb MpUiiMae Ha cede pPoih MepcoHaxa (JacTo
HaJIeXKUTh 110 (eHTe3ilfHOMy abo HayKOBO-(AHTACTHUHOTO CBITY) 1 NOYMHAE KEpyBaTH pi3HO-
MaHITTsM Horo aiii. MMORPG Bifpi3HSIOTECS BiJl OJTHOKOPHCTYBAIIBKAX a00 HEBEJIMKUX Oararo-
KOPUCTYBAIbKUX POJIHOBUX OHJIAMH-ITOp HE TiIbKHM KUIBKICTIO TPaBIiB, ajie i MOCTIHHO ICHYIOUHM
ITPOBUM CBITOM (SIKHI 3a3BUYAll MIITPUMYETHCS CHUJIAMH BHJIABIS T'PH), ICHYIOUHM HE3AJICKHO BiJI
BUXOJIY 3 HHOI'O OKPEMOT'O TpaBIIsl.

Y MMORPG rpatots 1o BcboMy cBiTy. Jloxoau citoBoi inayctpii MMORPG B 2005 pori
nepesumuan 500 mue goaapiB CIIA, Toai sk goxoau 3axigHuX BujaasmiB y 2006 polli mepeBUIu-
ma US $ 1 mupa. JTo 2008 poky 1urara 3a miamucKy 3axigHux rpasifiB 3pocia g0 US $ 1.4 miapa. ¥V
World of Warcraft, nomyiasspaoi MMORPG , B 2013 pomi Oyno 6inbire 7 mutH rpasmiB. [licis 3a-
nycky B 2011 pomi Star Wars: The Old Republic 6yna orozomena «camoi cTpiIMKO PO3BUBAETHCS
MMORPG B icTopii» yepe3 Te, 10 NpoTAroM 3 JHIB A0 Hel OyJI0 MPUBEPHYTO yBary moHaja 1 MitH
I'PaBIIiB.

Cyuacui MMORPG BenbME iCTOTHO BiZJpi3HSIOTHCS BiJl paHHIX irop y »kaHpi, IpoTe iX ycix
o0'eiHy€ psAI OCHOBHHX ocoOiuBocTel. TakuMu € psj CIUTBHUX PHC: TMOCTIHHO iCHYIOYE irpoBe
OTOYEHHS, Pi3HI (POpPMHU PO3BUTKY, COIiaIbHI B3a€MOJII1 BCepeIuHi irop, KyJbTypa irpoBoro CBiTy,
0COOJIMBOCTI apXiTEKTYpH, WICHCTBO B TPYIIi, IEPCOHATI3AIS iITPOBUX MTEPCOHAXKIB.

binbmricts cydacaux MMORPG BHKOPUCTOBYIOTH MEpeXeBY apXiTEKTypy KIi€HT-CepBep.
Ha cepBepi miATpUMYETHCS MOCTIHHO ICHYFOUMIA BIpTYaJIbHHM CBIT, a TPaBIli MOXYTh JIO HBOTO
HiKITI0YaTHCS Yepe3 KIEHTChKI mporpaMu. Yepes KIEHTChKY IporpaMy rpaBellb MOKe OTpUMAaTh
JocTyn ado 70 BCHOTO irpOBOMY CBITY 0€3 0OMeXeHb, a00 TUTBKH JI0 0a30BOi YaCTHHH T'PH, a JI0
JIeSIKUX 00JIaCTSIX 3 «PO3IIUPEHBY IPU MOKE BUMAaraTHcs oIuiaTa I[boro KoHTeHty. [Ipukiany irop,
1[0 BUKOPHUCTOBYIOTH JApyTy Mojelb - EverQuest i Guild Wars. 3a3Bruaii rpaBiii MoBUHHI OJHOpa-
30BO IPHUI0ATH KIIIEHTCHKY porpamy, MpoTe HapocTarodoro TeHaeH e 11t MMORPG e Bukopu-
CTaHHS TaKOTO 3a3/1aJIeTi/lb JOCTYITHOTO «TOHKOTO KJII€HTay» sIK Opay3ep.

3ayeXHO BijJ 4HClia TpaBIliB i ocobmuBoctelr apxiTekTypu, MMORPG MOXyTh MOXYTbH
IpaIIOBAaTH Ha YHMCJICHHUX cepBepax, KOXKeH 3 SKUX MPEJCTaBIsie OKpPEMHMH He3aleKHUH irpoBHUi
CBIT, IIPH IILOMY TPaBIIi, IO 3HAXOATHCS Ha Pi3HUX cepBepax, He MOXKYTh B3aEMOJIISITH OJIUH 3 OJI-
HUM. SckpaBum mpukianom TyT € World of Warcraft, B sskoMy KokeH cepBep MO)Ke BMIIaTu
JIEKIJTbKA THCSY irpoBHUX MepcoHaxiB. Sk mpaBmiio, B MMORPG KiJTbKiCTh TepCOHAXIB, 0JTHOYACHO
IPUCYTHIX B IFPOBOMY CBITi, OOMEKEHO JEKiJIbKOMa TUCSYaMH. XOPOIIUM MPHUKIAOM 3BOPOTHOTO
konrentii € EVE Online, ne cepBep 31aTHUil BMIIATH JIeKiIbKa JECATKIB THCSY I'PABINB Yac BiJ
yacy (monaj 60 tucsta B yepBHi 2010). YV nesxkux irpax oJHOr0 pa3y CTBOPEHHU MEPCOHAX MOXKeE
BUIBHO TIepeMIIaTHCS MiXK CBITaMH, ajie B KOXKEH MOMEHT 4acy BiH IIOBHHEH OyTH MPHUCYTHIM TijIhb-
K1 oJfHOMY cepBepi (Hampukiasn, Seal Online: Evolution), B iHIIKX irpaX mepcoHax MOBHHEH 3Ha-
XOJIUTHUCS JIAIIE B TOMY CBITi, Jic OyB CTBOPCHHIA.
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Peanizamis Opaysepanx MMORPG cyTTeBO BiIpi3HSAIOTBCS BiJl peajizamii 3BHYHHAX
KIIIEHTCHKUX IMOp LbOro aHpy. B Opay3epHoMy BapiaHTi JOCTaTHbO 3HAyHa 4acTUHa Oi3Hec-

JIOTIKH

«TIEPEKIIAIAEThCSI» HA CUCTEMY KepyBaHHs Oazamu naHux. [1o cyTi OpaysepHy rpy MO)KHA Ha3BaTu
TakuM co01 «iHTepdeiicom» 10 6a3u TaHuX.

Posrasinemo nepeBaru i HepoJiku o6pay3zepaux MMORPG.

IlepeBaru:

BinnocHa npoctoTta B po3poOiii (B MOPiBHSHHI 3 KIIIEHTCHKUMHU IrpaMH).

JIist miITpUMKY TPH MOTPiOHO 3HAYHO MEHIIE PEeCypCiB.

['paBi MaroTh 3MOTy Bijpa3y kK€ pO3loyYaTH I'paTd (HeMae HEeOoOXiTHOCTI BCTAHOB-
JFOBATH KIIIEHT TPH).

IrpoBi cepBepu Opayzepanx MMORPG MOXyTh «BHTPUMYBATH» KOJIOCATbHY KiJTh-
KIiCTh IpaBIIiB (B MMOPIBHSIHHI 3 cepBepaMy KITIEHTCHKHUX irop).

CucteMa 3Ha4HO JIeTIIe MacIITa0y€eThCsl.

Henoniku:

Hu3bka iHTepaKTUBHICTH IrPOBOTO IPOIIECY.

Oo6pani 3acodu peaJizaiii:

Moga: PHP

Po3po6iaennii php-dpetimBopk: MveBox
CKBJI: PostgreSQL

OC: Debian

Web-server: NGINX

Kem: APC, Redis / Memcache

HTTP xemr: Varnish

BucnoBkmu:

Nk =

[IpoBeneHo o3HaOMIIEHHS 3 IPEAMETHOIO 00JIACTIO.
OTtpumMaHi i1 3akpirieHi 3HaHHs 3 Aeskux texnonorii (JS, CSS, HTML, PHP).
PeamnizoBanuii php-dpeitmBopxk.
CrpoekToBaHa apXiTeKTypa CUCTEMH.
CrpoekToBaHa apXiTeKTypa 0a3u JTaHuX.
PeanizoBana rpa.
Jlitepatypa

Odoimiiianii caitt PostgreSQL http://www.postgresql.org/
Odiniiianii caitt PHP http://php.net/

Martepianu 3 inTepHeT-pecypcey http://habrahabr.ru/
Marepianu 3 inTepaeT-pecypey https://www.wikipedia.org/
Martepianu 3 inTepHeT-pecypcey http:// www.php-fig.org/
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YJIK 004.42
JlaktionoB C.C., cT. rp. CII-14-1c, [1aztox FO.M., mo11, K.T.H., HAYyKOBHI KEPiBHUK
BATATOILIAT®OPMHUM 3ACTOCYHOK I3 BUKOPUCTAHHSIM ®PETMBOPKIB
ANGULARJS TA IONIC BACKING TRACKER
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Backing Tracker — 3acTocyHOK, sikuii BcTaHe y Haroai Oyab-siKiii TBOpUiii JIOAMHI, 10 HE MOXKe
icHyBaTu 0€3 My3uKH. [1es cTBOPUTH Liei 3aCTOCYHOK 3’sIBUJach TOMY, LIO JOCi HE iCHY€ >KOJHOTO,
SIKWI TOTIOMIT OW pO3BMBAaTHUCh MY3WUHO. SIKi 5K MepeBaru 1boro 3aCTOCYHKY?

e yHiBepcallbHICTb (KOKEH MOXKE KOPUCTYBATUCh, SIK CMiBaK, Tak i OapabaHIIMK);

® Jy)Xe 3pyuHuii iHTepdeiic (Bce, o MoTpiOHO 3pOOUTH, - 3MICTUTH BUOpAHUil MOB3YHOK);

e OararomiardopmHicTe (miaTpumka cuctem Tizen, webOS, Android, Apple iOS,
Blackberry, Samsung Bada, Windows Phone).

Apache Cordova — ¢peiiMBOpK 111 CTBOPEHHS! MOOIIBHUX 3aCTOCYHKIB, 110 MPOAOBXKYE pO3-
BuTok ruatdopmu PhoneGap, micns nepenaui npoekty kommnasieto Adobe B pyku ¢onny Apache. Oa-
HouyacHO komrmaHiss Adobe mpencTaBisie 3acHOBaHWi Ha e€nuHINA KomoBoi 6a3i 3 Apache Cordova mpo-
nykT PhoneGap, dyHnkuionansHo inenTrnunuii Apache Cordova.

Jlns BUKOHaHHS IUTIIIOMHOT poOoTH s oOpaB Apache Cordova, Tomy 1o ¢ppeiiMBOpK 103BOJISE
CTBOPIOBATH YHiBepcasbHi MOOITBHI 3aCTOCYHKH, IO MPAIIOIOTh Ha Pi3HUX MOOITBHUX TulaTdhopMmax, 3
BUKOPHMCTaHHSIM cTaHmapTHuUX BeO-texHojorii (HTMLS, CSS3 i JavaScript). Bukopucranns Apache
Cordova 1103BOJIsIE CTBOPIOBATH 3aCTOCYHKH, L0 (PYHKLIOHYIOTh Ha LIMPOKOMY CHEKTpl MOOIIBHUX
miatpopm, Brmouaroun Tizen, webOS, Android, Apple OS, Blackberry, Samsung Bada i Windows
Phone. Angular]JS — wue JavaScript-ppeiiMBOpK 3 BiJKPUTHUM MPOrPaMHUM KOJOM, SIKMHA pO-
3pobasie Google. IlpusHavenuii a1 po3poOKK OAHOCTOPIHKOBUX 3aCTOCYHKIB, 110 CKJIaJalOThCS 3 OJ-
1ol HTML cropinku 3 CSS i JavaScript. Moro mMeta — po3wmpenHsi Gpay3epHHX 3aCTOCYHKIB Ha OC-
HOBI mabsoHy Moaenbs-Bua-koutposep (MVC), a Takox cripoineHHs X TeCTyBaHHS Ta pO3pOOKH.

Ionic - ie htmlS ¢pefimBopk nst cTBOpeHHS TIOpUIHUX MOOIBHUX 3acTOCYHKIB. [lepmuii peni3
¢dpeiimBopky npoitmos y suctonani 2013. lonic moGynoanuii Ha Angular]S i BUKOpUCTOBYE #Or0
dynkiionan ays onepyBanHs DOM, B Toii yac sk lonic Hagae KopucTyBanbHUIBKUI iHTEpdeiic. B pe-
3ynbTati poboTH OyJio BUBYEHO iCHYIOYi 3aCO0M IS pillIeHHs 3a/adi Ta po3po0sieHo 0araToMoyIbHY
cUCTeMy /Il HABYAHHS/PO3BUTKY MY3UUHO;

Mopaynsamu peanizoBaHoi mporpamHoi cucteMu € rpagiunuii intepdeiic 3a nonomororo lonic
Framework; aupekTuBa mporpaBaHHs ayAio JOPIKKM 3 Bidyaji3alli€lo Ta HajalITyBaHHAMU; Oa3a Ja-
HMX; TOJIOBHUIT KOHTPOJIEP /TSl KEPYBaHHS 3aCTOCYHKOM.

[Tin yac BUKOHaHHS JaHOT poOOTH OyJI0 MPOBEASHO PsA JOCHiKEeHb 0i0JIIOTEK AJIsi CTBOPEHHS
3aCTOCYHKIB JIJI1 MOOIIBHI MPUCTpOi. byno neTanbHO BUBYEHO icTOpito cTBOpeHHS 6i0IioTeK, MOXKIIHU-
BOCTI, TIepeBary Ta HelOMiKU pi3HUX 0ibnioTex. BuBueno 6ibmiotexkn Angular]S Ta lonic, MoxknuBocTi
1ux 6i6si0TeK Ta MOPIBHSAHO iX €PeKTUBHICTH pOOOTH.

BucnoBku:

e Po3rnsHyTi ocHOBHI 6i0i0TeKH 1 BUPILLEHHS MOCTaBIeHHOT 3aaaui.

e JlocnimxkeHo MOXKIUBICTh 3acTocyBaHHs ppeiiMBopkiB Apach Cordova, AngularJS, Ionic.

e Po3pobiieHO MporpaMHy cucTeMY.

Jlireparypa
1. [enextponHuii pecypc] https://docs.angularjs.org/guide - nokymeHTarist ppeliMBOpKy
2. [enexTpoHHwuit pecypc] http://ionicframework.com/docs/ - nokymenratis ppeiiMmBOpKy
3. [enekTponnwmii pecypc] http://habrahabr.ru/ - Haiikparuiii IT - pecypc
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YJIK 004.931
MarsiiB M.B., ct., AxoBneBa C.O., CT. BUKII., HAYKOBUW KEPIBHUK

PO3POBKA ITPOT'PAMHOTI'O 3ACTOCYHKY JIUIs1 OBPOBKHU TA PO3MIIIIEHHS
®OTOI'PA®IN I 30BPAKEHD B PEXKUMI PEAJIBHOI'O YACY
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

[TouaTkOoM HOIYJISIPHOCTI coliabHUX Mepex MokHa BBakaTH 2003 — 2004 poku, xoau Oynu
3acHOBaHi Taki Mepexi sk Facebook, LinkedIn ta MySpace. B xpainax CHJ] cormianpai Mepexi
ctanu nomyaspaumMu B 2006 porri, 3 mosiBoro OnHoKIacHUKIB Ta BkonTakTi. CTaHOM Ha JIWIECHb
2014 poky KUIBKICTh KOpHUCTYBadiB TUTbKH Facebook mocsrna BimmiTkm 1.32 MiIpa KOpUCTYBadiB,
SIK1 BIIBIIyBaJIM COIlIalIbHY Mepexy Xoda O pa3 Ha Micsllb, a T000Ba aKTUBHA KITHKICTh CTAHOBUTH
720 trcsa kopucTyBadiB. JloboBa ayauTopis HalnomyspHimoi B kpainax CHJ] Mepexi BkonTakTi
cTaHoBUTH 70 THCSY BiABIyBaHb (cTaHOM Ha cideHb 2015 poky). TakuM YMHOM AOCIHIKEHHS TIPO-
611eM 1 B3aeEMOIIT 3 COMIATbBHUMH MEPEKaMH € Ha3BUYAHO aKTyaJIbHUMH, OCKITBKA Maiike KOXKHa
n'siTa JII0/IMHA Ha TUTAaHETI KOPUCTYETHCS OHIEI0 3 Mepexk ad0 HaBiTh JeKiTbKoMa 3 HUX.

OcTaHHIM 9acoM Bce OLTBIN TOMYJISIPHAM CTae 3aBaHTaXeHHs (oTorpadiit 3 KOKHOTO BiJIBijIa-
HOTO Miclsl Ta 3aXOAy M0 COIlialbHUX Mepex. [ Takoi meTtu Oyiau CTBOpeHI HaBiTh OKpeMi
comiaibHI Mepexi, Hampukias Instagram ta Picasa. Tomy € TOIITBHAM CTBOPEHHS 3aCTOCYHKY IS
CIOILEHHs Mpoliecy po3MimeHHs poTtorpadiit y peaibHoMy yaci. AHali3 pUHKY Ha HOJIOHI Ipo-
JIyKTH TTOKa3aB, IO iCHYIOTh MOiI0HI 3aCTOCYHKH, HAPHUKIAL Everypost, skuii 103BoJIsI€ 3aBaHTa-
JKYBaTH 3HIMKH Ta BiJIeO 31 CBOro cMapTHOHY 0 ACKITHKOX COIliaThHUX MEPeX OJHOYacHO. Takwmii
MiJIX1T 3PYYHHM, SKIIO KOpUCTyBad (oTtorpadye BIacHOPYdY i Ma€ MPSIMHHA JOCTYI JIO CBOIX
3HIMKIB, ajie He JJO3BOJISIE MeperisaaTu i po3minryBatu (otorpadii, 3po0seHi 1HIIOK JTIOAUHOIO HA
IIOMY K 3aXO/Il.

3a HasBHOCTI Ha OYIb-IKOrO pojy 3axoji (oTtorpada, sKuil CUHXPOHI3Yye 3pO0JIeHI 3HIMKH 3
TEKOIO Ha KOMI'TOTepi i BHKOPHUCTaHHI IHOTO 3aCTOCYHKY KOPHCTYBad OTPUMYE PsiJ] TIepeBar, TaKux
SIK: MOXIIUBICTB Y peaIbHOMY Yaci NeperyisaaTu moiHo 3po0ieHi poTtorpadii 3 Micis noaii, 3acto-
CyBaTH JI0 HeoOXiTHUX (oTorpadiif GpinbTpHu, HAMPUKIIAL cermmis abo YOpHO-OLIHA, MMicas YOoro 3a-
BAaHTKUTH OOpaHi 3HIMKU JI0 Oa’kaHOI cOIiabHOI Mepexi, ToJaBIIM mignuc. Takuil miaxia 1o3-
BOJISIE KOPHUCTYBady He O4iKyBaTH HagaHHs (oTorpadiit poTorpadom 3axoay, a TAKOK €KOHOMHUTH
yac Ha (inpTparii i 06poOIi 3HIMKIB MicIIs 3aBEPIICHHS 3aX0/Ty.

Ilepen 3aCTOCYHKOM ITOCTArOTh Taki 3a1adi sSK BiJCTe)KEHHS MOSBH HOBUX (ororpadiit, Moxk-
JMBICTH 3po0UTH (poTorpadito BUKOPUCTOBYIOUM M €THAHY J0 KOMIT'IOTepa BeO-kamepy, BUOIp
¢$oTO0, AKi MOTPIOHO 3aBAaHTAXUTH Ta MOXIIMBICTH 11 PO3MIIIEHHS 0 0OpaHOi COIiaIbHOI MepeKi.
OjHMM 3 HaWTOJIOBHINIMX 3aBJaHb OyJia po3poOKa aropuTMy BipTyasisaiii BioOpakeHHS CITUCKY
HasBHUX (oTorpadiii, a oCcKiIbKH 1X Moxke OyTu ayxe 6arato (10000 i Ginblue), 3aBaHTa)KyBaTH BCl
OJIHOYACHO Y OIepaTHUBHY IaM'dTh He MOXKHA. Takok HeoOXiqHO OyJ0 pO3pOOHTH eKpaHHY
KJIaBiaTypy JUIsl MOKIIMBOCTI BUKOPHCTAHHS 3aCTOCYHKY Ha touch-MoHiTOpi abo TejeBi3opi.

Tox, 71 YCHIITHOTO BUKOHAHHS ITOCTABJICHOT 3a/1a4i HEOOXiTHO pealli3yBaTH:

e EnemeHT KepyBaHHS JJIs IeperisiAy cucky ¢gororpadiii 3 BOyJOBAaHUM MeXaHi3MOM
BipTyasizamii JaHuX JUIs TiIBUAIICHHS IMBUIKOCTI pOOOTH.

e MexaHi3sM cuHXpoHi3alii Qotorpadiit y Teui 3 QotorpadisiMu, HaIBHUMH JUIS
HEeperJisiay B Mporpami.

e TpuBumipHwmiA BioOpaxyBau KoJiekiii 300paxkens — Cover Flow.

e JlomaBaHHS Bi3yaabHUX e(eKTiB 10 GoTorpadiii.

Jlns peanizarii mporpamu O0yno oOpano mory mporpamyBaHHs C# Ta TEXHOJOTIIO CTBOPEHHS
rpagigaoro iHTepgpeiicy WPF. Windows Presentation Foundation (WPF, komoBa Ha3Ba —
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Avalon) — rpa¢iuna (mpe3eHTamiiaa) migcucrema B ckiani NET Framework 3.0, mo mae mpsime
BigHomeHnHs 10 XAML. WPF pazom 3 .NET Framework 3.0 BOynoBana B Windows Vista, a Takox
nmoctynHa s yctaHoBku B Windows XP Service Pack 2 1 Windows Server 2003. Ile mepire pe-
aJIbHE OHOBJICHHS TEXHOJIOTIYHOTO CepeIOBHINA IPU3HAYSHOTO JUIs KOpUCTyBada iHTepdeiicy 3 ya-
cy Bunycky Windows 95. BoHo BKitodae HOBe si/ipo, sike nopuHHE 3aminuTd GDI i GDI+, Bukopu-
ctoByBaHi Ha HuHimHIK Windows-mardopmi. WPF € BucokopiBHeBUM 00'€KTHO-OpIEHTOBAaHUM
(YHKITIOHATEHUM IIapoM (aHTII. framework), 1o J103B0oJIsIE CTBOPIOBATH JIBOBUMIPHI Ta TPUBHMIpHI
iHTepQeiicu.
Po3pobiieHwnii 3aCTOCYHOK CKITaa€ThCS 3 YOTHPHOX MOJIYJIiB:
e  Moayasb Biacre:xxeHHs gpororpadiii
Jlnst peamizaiii BiicTe)XXKeHHS JoJaBaHHs a0o BuaaieHHs ¢oTorpadiii B Telll B pealbHO-
My 4aci OyJI0 CTBOPEHO MEXaHi3M, SIKAU CKaHye TeKy KOXHi 5 CeKyH/ i TOPIBHIOE CITH-
coK (aiiniB 3 momepenHiM i Jogae HOBI GOTO 10 3acTOCYHKY. [HTepBasl cKaHyBaHHS
HEOOXiTHWI ISl 3MEHINICHHSI HAaBaHTa)XEHHS Ha TPOIIecOp KOMMI'TOTepa, ajie Ipu oMY
He TIOBUHEH OYTH 3aHAJTO BEIUKHM INOO HE 3MYyIIyBaTH KOPUCTyBaya OYiKyBaTd. IH-
TepBal y 5 CeKyH]I 3aJI0BOJIbHSIE IIAM KPHTEPisiM, TOMY HOTO 1 OyI10 0O0paHo.
e  Moayab BinoopakeHHs pororpadiii
OCHOBHOIO TIPOOJIEMOIO IIOTO MOIYIIO OyJia €eKOHOMisl ONePaTUBHOI MaM'sITi TIPH HasB-
HOCTI BEJTUKOI KiJIbKOCTiI (hoTorpadiif, ski MOBHHHI BiJOOpaKaTUCS B 3aCTOCYHKY JUIS
BUOOpY KopucTyBaueM. ToMy Oyia po3po0iieHa cucteMa BipTyauisallii, sika 3aBaHTaxye
B mIaM'sITh JiaIre Ti gororpadii, sKi BHIHO B JaHWH MOMEHT Yacy. Ilij gac Hapirartii mo
cnucky, (otorpadii, ski BUXOAITh 3a MEXI €KpaHy, BHIAISIOTHCS 3 ONEpaTHBHOL
mam'siTi, a Ha X MicIle 3aBaHTaKYIOThCSA HOBI. Takuit miaxia J03BOJIsE 0OPOOITFOBATH HE-
oOMeXeHy KUIbKICTh oTorpadii.
e  Moayab 3aBaHTa:xkeHHs ¢oTorpadiii
JLst B3aeMoii 3 comialbHUMHU Mepexamu Oyiii BHKopucTaHi ix AP Y kxoxkHOT Mepexi
API pizHuit, Tomy yHi(hikoBaHOTO pilleHHS JUIsl 3aBaHTaxeHHs1 ¢pororpadii y Oyb-sKy
Mepexxy Hemae. Ha maHuit MOMEHT pealti3oBaHO 3aBaHTakeHHs Gororpadiii y Facebook,
VK, Twitter, Tumblr, Foursquare, a Takox BiilipaBKa Ha €IEKTPOHHY IOIITY.
Moayas Binoopa:kenns rpagiunoro inrepdeiicy kopucryBada
Tak sk 3acTOCYHOK OyJie BUKOPHCTOBYBATHCH IEPEBAKHO HA PI3HOTO POy 3axojiaX, TO
PO3UIbHA 3JIaTHICTh €KpaHy 1 #Oro po3Mipu MOXYTh OyTH pi3HUMHU. ToMy BaKITUBO, 100
iHTepgeiic OyB THYYKHM 1 He HOro BHUIJISA He 3ajleXaB BiJl HPUCTPOIO, Ha SKOMY
BUKOHYETBCS 3aCcTOCYHOK. J[ist 1iporo Oyia BukopucTaHa TexHosoriss WPF, ska mo3Boiise
JOCSITHYTH HEOOXIJTHOTO Pe3yIbTaTy AyKe IPOCTO.
BucnoBkn:
e byna pociikeHa METOJOJIOTISE pO3pOOKH MPOrpaMHOTO 3a0e3MedYeHHs] 3 BUKOPUCTAHHSIM
texHojorii WPF ta moBu nporpamyBanus C#.
e Jlocnipkena mpoOieMa BipTyastizallii JaHuX B IPOTPaMHUX 3aCTOCYHKaX.
e Jlocnipkena mpoOieMa B3aeMO/Iil KOPUCTYBaUiB 3 PiI3HUMHU COLlIaIbHUMU MEpeKaMHu.

Jliteparypa
1. Haran A. WPF 4.5 Unleashed — 2013. 864 c.
2 Bipryanizauis ~ ganux y  WPF [EnektpoHHuii  pecypc] —  Pexum  poctymy:

http://habrahabr.ru/post/208792/, BiibHHMIA.
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YJIK 004.042
Mixaitnyma O.M., ca. rp. IBO CII-13, Ionskosa H.I1., no1., K.T.H., HAYKOBHIA KepiBHUK
ABTOMATH30BAHA KOMITIOTEPHA CUCTEMA OBJIIKY KBAJII®IKAIIIT
TAHIIIOPUCTIB 3 YPAXYBAHHSIM ICTOPII TAHITIOBAJIbBHUX 3MATAHb
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Acoriariiro cygacHoro ectpagaroro taniro Ykpainu (ACETY) po3risaaroTs Sk opraHizariro
CTBOPEHY MOJIOAMMHU TaHIFOPUCTAMHU 1 BUKJIQJayaMU CyYaCHOTO TaHIIO 3 METOIO 3aJ0BOJICHHS Ta
3ax¥CTy HaIllOHATHHO-KYJIBTYPHUX, CIOPTUBHUX Ta HIMUX CIUIBHUX IHTEPECiB CBOIX WieHiB. Pazom
3 TUM, BOHA € CTPYKTYpPOIO, IO CIPHUSE PO3BUTKY CYYaCHUX Ta €CTPAJHUX TAHIB HAa TEPUTOPIi
VYkpainu, TiIBUIICHHIO PO JJAHWX BUJIB JISTBHOCTI Y 3aralbHOMY 1 TapMOHIHHOMY pPO3BHTKY
ocobuctocti. Ha nanuit Moment ACETY HaifnoTy>Hilma i mporpecuBHa TaHIIOBaJIbHA OpraHi3alis
B YKpaiHi, JTIsUTBHICTH SKOi aKTHBHO MPOXOAMWTH B 17 oOnactax YKpaiHu, WICHAMH SKOI € IMOHAJ
300 ranioBanbHUX 00'eqHaHb 1 O6ibIIe 20.000 TaHIIOPUCTIB, SIKi PO3BUBAIOTH OiIbIIE 25 HAIPSIM-
kiB TaHIo. [1lopiuro BindOyBaeThes Oinbme 100 3axomiB, Ha OyIb-IKHI CMaK, MiJCYMKH SKAX TIpe/I-
ctaBieHi B kanenaapi 3axoqiB ACETY. He3Baxatoun Ha Te, 1o wieHamu ACETY € konextuBu Ta
TAHIIOBAJIGHI IICHTPH B Pi3HUX MicTax YKpaiHH, OpraHizallis € YCTaHOBOIO 3 YiTKO C()OPMOBAHOIO
cTpykTypoto. CritaHoBaHa (DyHKIIIOHAJIBHICTH Ta 3B S3KM MK TUIKaMH acoljialii CIpHsioTh Op-
TaHi30BaHOCTI, BiJICYTHOCTI MMOMIJIOK Ta Oe3lepepBHOMY Iporecy poOoTH. J[ocsrHeHHS OCHOBHUX
3apnanb ACETY 3anexuts Bif chopMoBaHOCTI ii 3MicTy, TOOTO BiJ TOTO, SIK OCTaBJIEHO MpPOIIEC
peaimizariii mporpaM pPO3BHTKY CYYacCHOTO Ta €CTPAIHOTO TAHIIO HAa TEPUTOPil KOKHOTO PErioHy
kpainu. KoxeH 1eHTp Mae KepiBHHKA TaHIIOBAJIHHOTO KOJIEKTHBY Ta JIeKiJIbKa TpeHepiB. TaHiopu-
CTH, IO 3aliMAIOThCSI Y TPEHEpiB TAHIFOBAILHUX IEHTPIB, MPOXOJATh OH-JIANH pEeecTpamito Jyis
y4dacTi y 3Maransx, 1o npoBojsathess ACETY. Tanmopuctu, mo € gificanvu abo acomiaTUBHAMHU
YJIEHAMH OpraHi3alii MOXyTh OTPHMYBATH 3HIDKKY Ha y4acTh y TypHipaxX Ta OOHYCH Ha IIPOXO/I-
JKEHHS MaiicTep-KIaciB.

Jlnst Toro, mo0 3MaraHHs 3 Cy4acHOTO Ta €CTPaIHOTO TAHITIO BUTJISIANHA IIKaBO Ta OYB MpH-
CYTHI! CHOPTMBHMHI JTyX 3MaraHb, y CHOPTUBHUX TaHISX BBEJECHA CUCTeMa KiaciB (JIir), mo Bifo0-
pakae piBeHb IMITOTOBKH TAHIIOPUCTIB (QHAIOTIYHO CIIOPTUBHUM PO3psJiaM B Pi3HHX BHJIAX CIOP-
Ty, «10sicaM» B €JJMHOOOPCTBAX) 1 CHCTeMa BIKOBHX KaTEropid, IO PO3MOJLISE TAHIIOPHUCTIB 3a
BIKOBUMHU rpymnamMu. J[Jis BUX0/1y Ha Iepiie 3MaraHHs TAaHIIOPUCTaM TPUCBOIOETHCS OJIMH 3 CaMUX
HKkunx kiaciB (I[lodaTkiBili), sKuif BOHU 3roJJOM MOXKYTh 3MIHUTH Ha OiIbIII BUCOKHUH, 3aifHSIBIIH
Ha 3MaraHHsAX TEeBHI MICIlM 1 3apoOMBINY MTeBHI 04kH. [ToiOHa cucTeMa JI03BOJISIE CTBOPUTH JIOCHTH
PIBHOLIIHHY KOHKYPEHTHY OOpOTH0Y Ha TaHIIOBAJLHOMY MalaHYMKY 1 HOJETHIIUTH POOOTY CYIIiB
Ha 3MaraHHsx. [IpaBuiia BiTHECEHHS TAHITIOPKUCTIB J0 Ti€l YW iHINOI BIKOBOI KaTeropii Ta Kiacy pe-
rnameHTyroThes mpaBuiamu ACETY. Knac maiicTepHOCTI MPUCBOIOETHCS 3a pe3yibTaTaMu 3Ma-
ravb. TaHIIOPHUCTH, SKi TIOKA3aJIl XOPOIIi Pe3yJIbTaTH Ha 3MaraHHsX - HAIPUKJIIA, SIKi TPOUIILITA JI0
¢inany i / a0 MociM MPU30Bi MicCls - OTPUMYIOTh IIEBHY KUIBKICTh OUOK. YYacTh y 3MaraHusx i
OaJt 3amUCyIOThCs 10 KBasTi(hikaIriitHol KHIKKH criopTecMeHa. Koy TaHIropucetr HabuparoTh 1eB-
HY KUIBKICTH OYOK, IM IPUCBOIOIOTH HACTYNHUHN KJAc, MpO IO TaKOXX pOOUThCS 3amluc y
KBaTi(piKarifHiA KHWKI. Y BHCOKHMX KJIacaxX JIs Iepexojy 3 KJacy B Kjac HEOOXiTHO BUKOHATH
JIOJJATKOB1 YMOBH, HAIIPUKJIA/I, YCHIIIHO BUCTYIUTH B CEPHO3HUX PEUTHHIOBUX TypHipax.

[Ipm peaizamii onmrcanux BUIe BaroMux (YHKITIH acoriarii Cy4acHOro eCTpaHOro TaHIIO
3’ SBISETHCS MpoOieMa 30epekeHHs Ta BiJCTeXeHHs 3i0paHuXx naHux. st BUpilieHHS HOTO MH-
TaHHS MOJKHA BHKOPHUCTOBYBATH TAlepOBUH JOKYMEHTOOOIr abo cIemiaJbHO po3podiieHe IMpo-
rpamHe 3abe3neyeHHs. BaxxiuBuMu KpuTepisMu 6e3OMUIKOBOT pOOOTH opraHizalii € 3MeHIIeHHS
BIUIMBY JTIOJICHKOTO (hakTOpy (MOMUJIKH IPH BUKOHAHHI OCHOBHUX OTIEpalliif), MOJIETTIEHHS TOIITYKY
Ta cUCcTeMaTH3allil JaHuX, sKi 30epiraloTbes y ManepoBoMy BUTJIsAL. ToMy Uit BIAMOBIAHOCTI UM
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o3HaKaM OyJi0 BHpilIeHO aBToMaTu3yBaTh dacTuHy pobotn ACETY, sika crocyeThes peecTpartii
TAHIIOBAJILHUX KOJIEKTHBIB IS Y4acTi y 3axojax, L0 MPOBOAATHCS OpraHizalli€to, HapaxyBaHHS
OaJTiB Y BIIMOBITHOCTI JIO PEUTHHTY TYPHIpPY Ta 3alHATOrO Ha 3MaraHHSIX MiCIlsl, IICPEBEACHHS TaH-
IIOPUCTA JI0 1HIIOI BIiKOBOI KaTeropii Ta JIrd 3riJHO JIFOYMM MpaBujiaMm acoriarii. Hacammepen
CTBOpEHA MMOBHO(YHKITIOHAIEHA CHCTEMa JOMOMOYKE BiJICIIIKOBYBaTH KepiBHHKAM TaHITIOBATEHUX
KOJIGKTUBIB Ta TpeHepaM KiIacu(iKaliiHUi piBeHb CBOIX Y4YHIB, 3pOOUTH MPO30POIO CUCTEMY pEii-
THHTYBaHHS, HAJaCTh MOXKIIUBICTH JIHCHUM wWieHaM acoriiarii ( SKi MaroTh 3apeecTpoBaHy Kia-
cudikariiiny KapTKy TaHIIOPUCTA) aHATI3yBaTH CBOI BUCTYIH Y BCIX NPOBEJCHUX TYpHipax, sIK Ha
TEPHUTOPIil KpaiHW Tak i 3a 11 Mexxamu, ontuMizyBatu podoty npesuaii ACETY, a Takox rotyBaru
3BITHI JJaHHI 3 peajtizallii mporpaM po3BUTKY CY4acHOTO Ta €CTPaJHOTO TaHIO, (i3UYHOT KyJIbTYpHU
B MICIISIX Ta perioHax KpaiHu JI0 00JacHHUX YIIPaBIIiHb IO CIIpaBaX MoJIoJi Ta cropty. Crucrema sB-
J1si€e cO000 KITIEHT-CEPBEPHUI Be0-3aCTOCYHOK, KIIEHTChKA YacTUHA SKOT peaji3oBaHa MOBOIO IIPO-
rpamyBaHHs PHP Ta 3 BUKOpHCTaHHSM CUCTEMH yIpaBIiHHS 0a3zamu gaHnux MySQL.

OCHOBHMMH KOPHCTYyBa4aMH PO3pOOIIOBAHOTO MPOTPaMHOTO MPOIYKTY € KepPiBHUKH TaHIFOBATBHUAX
KOJIGKTUBIB Ta TpeHepa, a Takox Oe3nocepenHbo iHCHI ado acolliaTUBHI 4eHH opraHisalii, SKUM cucTeMa
HaJ/Ia€ HACTYITHI MOJIMBOCTI: JIOJIJaBaHHs, BUJIAJICHHS, pelaryBaHHs JJaHUX NPO TAHIOPUCTIB y 0a3i naHux;
3JIIACHEHHS peecTpallii TAaHIFOPUCTIB Ha BIKPUTI 3MaraHHs; mepersi iHdopMarlii 1Moo KiTbKOCTi
3apEECTPOBAHMX TAHITIOPUCTIB 3 PO3OMBKOIO 332 BIKOBHM KaTETOPisIM Ta KBaTi(iKAIIHHAM piBHSIM;
nomyk iHdopMmarii nmpo KBadidikariiiHuil piBeHb TAHIIOPUCTA 3a 3aBJaHUMU NapameTpamu; ¢op-
MYBaHHS BiJIIIOBITHAX 3BITIB.

JIsise BUKOHAHHS 3allMTiB CTBOPEHA Ta pPO3rOpHYyTa 0a3a JaHUX, SKa CKIAJAETHCS 3 JOT1YHO
noeaanux tabmuie. CytHocti Kareropii, Jliru, KepiBauku ta KoHKYpCH JTomoMararoTh BiHAWTH
iHpopMartiro mpo kpamiikaniiHuil piBeHb AilicHOro uieHa acoriamii. Hampukian, Ha 3axonax
ACETY BigkpuTi Kareropii, 10 SKAX 3aKPiIUICHI BU3HAYCHI JIITH, 3TiTHO SIKUX KEPIBHUKH TaHIIFO-
BAJIBHUX KOJIEKTHUBIB MOXYTh 3/IM{CHIOBATH pEECTpallil0 YYaCHUKIB Ha BIAKPUTI TaHIFOBAJIbHI 3Ma-
ranfs. BimoOpaskeHHs TaHUX I[HOTO 3alTUTy HEMOXIIHBE 0e3 MOBHOI iH(popMaIlii mpo TaHIFOPHCTIB,
mo € gificiumu abo acoriatuBHuMHu wieHamu ACETY. Tomy B 6a3i icHytoTh Tabmiumi: TaHtopu-
cti, Kamwxkku, Peiituar, Omnarn, Korkypcantn, Kiacudikariitai kapTka, sKi Mpu3HAYeH] I 30e-
peKeHHs 3arajibHO1 iHpOpMallii PO TAHIIOPHUCTIB: MPi3BUIIE, M 5, 1aTa HAPOHKEHHS, MIiCTO, KITyO,
KepiBHHUK, KOJI TAHIIOBAILHOT KapTKH, JIira, 0ajiy TOIIO.

Sk BiA3Hauasocs paHillle, y CUCTEMH € CBOSI KaTeropis KOpUCTYBayiB — I1€ KePiBHUKHU TaH-
mroBasTbHUX KoyleKTHBiB ACETY Ta cyyti, siKi OTpEMYIOTh JIOCTYI JI0 BeO-caiTy oprasizariii. [1pa-
Ba a/IMiHICTpaTOpa HAAAIOThCS WIeHaM Ipe3u il acomiartii.

BucnoBku:

3 MeTor0 aBTOMaTH3aIlil poOOTH acomialii cydacHOro eCTpaHOro TaHIl0 YKpaiHu Oyna po-
3po0IieHa mporpaMHa CUCTeMa, siKa HajJa€e TpeHepaM MOJKJIMBICTH MIBHIKOTO Ta 3pYYHOTO MOIMYKY
JAHUX TaHIFOPUCTA CBOI'O TAHIIOBAIHHOTO KOJIEKTUBY; J03BOJISE€ KEPiBHUITBY Oprasizamii Bif-
CJTIIKOBYBaTH TPABIIIBHICTH MEPEBOJIY TAHIFOPHCTIB J0 KBami(ikariiHUX JIr; HaJga€ MOXKIIABICTH
niticaum wneHam ACETY nepernsigatu Ta aHani3yBaTd iCTOPiIO CBOET yUacTi y TaHIIOBAILHUX 3Ma-
TaHHSX; peajizye MOXKIIUBICTh WICHIB Mpe3w il acoriamii KOHTPOIIOBATH 3B’ SI3KH TaHITIOBATLHUX
HEHTPIB acoriarii Ta oonacHux Bianiieas ACETY.
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VK 004.4°27
Mixaitrymma O.A., marictpanT, [Tonskosa H.II., go1r., K.T.H., HAyKOBUH KEPiBHUK

JOCJII)KEHHS TA CTBOPEHHSA KOMII'IOTEPHUX CUCTEM
HABYAHHS )KUBOIIUCY
3anopizvra deporcasna indcenepua akademis, kageopa [13AC

3 po3BUTKOM iH(OPMALIHHAX TEXHOJOTIN 3MIHIOIOTHCS CUCTEMH Ta METOJIMKHM HAaBUAHHS B
ocBiTI cycmibeTBa. Cepell HUX 1 BHKJIQJAHHS JKHUBOIIHCY, SKE€ OXOILTIOE JIOBIHE MPOMIKOK Hacy,
MOYMHAIOUM 3 €MOXM HaeOoNiTy 10 HamuxX AHIB. IIpoTsarom cTomiTh KOXXHUU mepiog B icTopii
KUBOIMUCY TIPOXOJUB TIEPETBOPCHHS, SKi CHPUSUIM BHHUKHEHHIO pI3HOMAaHITHUX ITUTHHUX
HamnpsIMKIB Ta TEXHIK, iCHyouuxX JoHUHI. HoBaropctBo xmBomucy XXI cromiTTs mosisrae B
OHOBJICHHI ()OPMH, IO MOB'SA3aHO 3 HOBUMH [ T-TeXHOJIOTisIMH.

VY dac iHdopmariitHoi KyJIbTypH, KOJU JO BCIX BHUIIB JIFOJICHKOI JiSITBHOCTI BIIPOBAKEHI
KOMITTOTEPHI TEXHOJIOTil, MOBa MHUCTEITBA PO3IIUPIOE CBOI MOXKJIMBOCTI 3acO0aMH KOMITFOTEPHOL
rpadiky, sika OXOIUIIOE HACTYNHI 00JacTi 3aCTOCYBaHHS: MYJbTHMeEia, HAyKOBa, LIIOCTpAaTHBHA,
pexiamHa rpadika, aHiMaris Tomo [2]. 3a JomoMOrow KOMIT IOTEPHHX CHCTEM TPAIUIliiHI CrIocoOH
po6oTH 3 300pakeHHSIM MoU(iKyBalucs y OibII e()eKTUBHI Ta JOCTYNHI. Y XYIOXKHIN MpaKTHIli
BCE YacTiIle BUCTABIISIOTHCS TBOPH, BHKOHAHI 3ac00aMH KOMITTOTepHOT rpadiky.

Punok mporpamHoro 3a0e3nedeHHs MEpernoBHEHMN 3acobamMu aiisi oOpoOKH Bi3yalbHOI
iHpopMmarii — rpadidHAIMHU pelrakTopaMH, SKi JO3BOJISIOTH CTBOPIOBATH, NEPErIISJIaTH, 00POOIISATH
Ta penaryBaTu Lu¢poBi 300paxkenHs. Cnemudika TaHOT TPyl MporpaMm IOJISATae y BEIUKOMY
HaOopi (YHKINIH, 0 3aMIiHIOIOTH XYJI0KHI MaTepiaid y pealbHOMY JKUTTI, 3aBIIKH SIKAM MOJKHA
JOCSITHYTH TIeBHUX ITisieil. [loefHaHHS HOBHX TEXHOJIOTIH 3 YBIYHEHMMH 3HAHHSMH PO YKUBOIIUC
Jla€ 3MOTY BHBECTH TIIPOIlEC HAaBYaHHS Ha Cy4YaCHHW piBeHb, OCHOBHI TIlepeBard SKOTO
CIOCTEpIratoThesl y 30UIbIIEHHI MOYKIIMBOCTEH /7151 Ge3mepepBHOT OCBITH Ta 3MEHIIEHHI BUTPAT Ha
puI0aHHl 1HCTPYMEHTIB i TOCIOHUKIB.

3aBISKU MOE€THAHHIO 1HPOPMALIHHUX TEXHOJIOTIH 3 HaBYAIBHUM IPOLECOM CTBOPIOIOTHCS
JIOJIATKOBI TIPHCTPOi, Taki sfK rpadiddi IutaHmeTw abo Jiritaiizepu. BoHHM MpamoroTh pa3oM 3
HAaCTUTPHUMH BepcisiMH TpadidHUX pEeIaKkTOpiB Ta CKIAJAlOThes 3 poOoYoi MOBEpXHI 1
OC3MPOBITHOTO €JIEKTPOHHOTO IIepa, 3aMIHIOIOYHM XOJICTH Ta TeH3M BiamoBigHo. ['padiuni
IUTAaHIIETH JOCHUTh 3pY4HI Y BUKOPHCTaHHI, TOMY OLIBINICTh JU3aiHEPIB HE YSBISIIOTH peatizalliio
0e3 HUX peaji3allifo CBOIX IPOEKTIB. AJie CHOTOJHI iCHYe INe OJWH BHJI NPHUCTPOIB, SKHM
IpUTaMaHHI BCl MepeBard TPaAuLiHHOTO HACTUIFHOIO MEepCOHANbHOro KoM 'torepa — Tablet PC
(emextpoHHI 1wanmeTn). ['ogoBHa BigMmiaHICTE Tablet PC Bix HOYTOYKIB B TOMY, IO MPAITIOBATH 3
HUMH JIIICHO MOYKHA CTOSTYH. 32 JIOTIOMOTOIO €JIeKTPOHHUX TUTAHIIETIB MOYKHA HE BUTPAYaTH KOIITH
Ha npunbanns i [IK, 1 niriraiizepa. Ha nonarok Benmmka KimbKicTh cydacHuX mozeneit Tablet PC
HiATPIMY€E MaTIOBaHHS MABIEM 3 JIEKiJTbKOMa TOUYKaMH JOTHKY - MYJIBTHCEHCOPHE BBEJCHHSI, IO
MOBHICTIO OHOBIIIOE 3BHYHI 3aco0M 1TIOCTpYBaHHA. 3 HEAABHBOTO dYacy BeJIMKI KOMIaHii-
po3pooHuKH Adobe Ta Autodesk MoJIepHI3yIOTh CBOI rpadivHi peaaKTOPH i INIAHIIeTHI MPUCTPOT
3 CEHCOPHMM KepyBaHHSM Ipoliecy MaitoBaHHs. [IpaBuiibHuil BHOIp IMX pedakTOpiB BIUIMBAE HA
OTPUMAHHS YCHIIIHOTO Pe3yJIbTary.

OpauM 3 pillieHh B IUTAHI 3PYYHOCTI IS HABYAHHS JKUBOMHCY € rpadiuHuil penakTop
SketchBook Pro Bix xommanii Autodesk Inc. Posrisimatoun ocHoBHI Xapaktepuctuku SketchBook
Pro, BimMiTUMO HOTO MIMPOKI MOMKITMBOCTI AJIs1 O€3MEKHOT TPAKTUKU Y MATIOBAHHI:

e  yIpaBIiHHS HARAPIOHIIAMHE JeTaTIMU 3aBIsKH 2500-IpoIleHTHOMY 301 IbIIIEHHIO;
e BHOIp MOHAA 3 JECATH IHCTPYMEHTIB, IO 3a0e3MeuyroTh MPUPOIHIN JTOCBifg
MAaJIIOBAaHHS;
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e [NATPHMKA IMapiB, 3 SKAMH MOXIIMBI pi3HI omeparlii, HeOOXiHI JJIT OTPHUMaHHSI
3aKiH4eHoro MaimroHka. [llapm MokHA MIHSATH MICIIMH, 3MIiHIOBATH IPO30PICTh,
BUMUKATH BUJIUMICTb, BIAKIIOUATH (HOH LIapy, MATPUMYBATH 3ITUTTS;

e [iepeBara y MiJATPUMII CHMETPHYHOTO MATFOBAHHS;

e MCHINI BUTPATH Yacy Ha BUKOHAHHS (YHKIIH, HDK B iHIIUX Jojaatkax, 3a GOMS
OLIIHKOIO.

3py4HICTh BHUKOpHUCTaHHS, (DYHKIIIOHAJ, HasBHICTH JECKTOIHOI Bepcii - Bce Iie poOUTh
SketchBook Pro oM 3 kpammx g07aTKiB T TpodhecioHATbHAX XY I0KHHKIB Ta MTOYATKIBITIB.

[le omuum migepom cepen rpadidHUX pelakTOpiB Mij IJIAHIIETHI TPUCTPOL IS HAaBYAHHS
xuBomucy € nogarok Water Color Pencil mist poGoTu 3 akBapeTbHUMH ONIBISIMHU Ta (apbamu. Y
’KUBOIIHACI aKBapelsb MpeAcTaBlisie cOOOK0 TEXHIKY, B SIKiil MOETHYIOThCS OaraTcTBO TOHY, HPOCTIp
KOJIBOPY 3 aKTHUBHOKO POJUTIO IaIepy, BiJICYTHICTIO crenudivuaol penbeHOCTI Maska, sKa €
xapakTepHot i moBepxHi [4]. ['onoBHoro mepeBaroro Water Color Pencil € mo3umnionyBanss y
SIKOCTI €JJMHOTO pellaKTopa, KWW Opi€HTOBaHWI HAa HABYaHHS MAaIIOBAaHHIO aKBapeJUTIO, a TaKOX
pelakTopa 3 HaCTYIHHUMH OCOOIUBOCTSIMHU:

® pCATICTUYHICTh HAHECCHHS TAaKUMH IHCTPYMEHTAMH, SK KOJIbOPOBHH OJBEIh Ta
akBapenbHa (papOa, eeKT IKUX 3aCHOBAHUHN HA PiJINHI,

® peaJiCTUYHI PI3HOMaHITHI TEKCTYpH JICTa JJIsl MAJTIOBAaHHS aKBapeIlIio.

Pazom 3 tum mipu po6oti 3 Water Color Pencil MokHa BUKOPHCTOBYBATH 1HIIN MaTepiaid Ta
IHCTPYMEHTH, IO BHUBOJSTH HOro Ha OJUH piBeHb y (YHKIIIOHYBAaHHI 1 BHJIUILE cepell 1HIIUX
rpaigHuX peTaKTOPiB BOJHOYAC.

VY poborti rpadiunuit pegakTop po3pobreHmit mij omeparliiiny cuctemy Android Ha MOBIi
nporpamyBanHs Java [1].

OT1xe, po3pobiieHa cucTeMa HaJlae 3MOTY KOpUCTyBauy Oe3MepepBHO HABYATHCS JKHBOIIHCY,
JIOTIOMArae PO3KPUTH TBOPYHMH MOTEHIIAN 3aBISIKH MAaTIOBAaHHIO JIe-3aBFOJAHO 1 OYIb-KOJH.
[Iporpama Oyne KOpUCTYBaTHCS YCHIXOM Yy XYJOXHHKIB Ta JH3aiHEPIB ITOYaTKOBOTO piBHS
HiJITOTOBKM 3aBSIKM 3a0INa/DKCHHIO KOINTIB Ha MNpHAOAHHS MaTepialiB JJjisl MaltOBaHHS.
[Tpodecionamip 3arikaBUTh MMUPOKHAN BUOIpP IHCTPYMEHTIB Ta JIOJATKOBHX TEXHIK JKHBOIUCY, SIK
IpU3ailiib, MacTelb, TYII, CyXHi HeH3elb, Macio [3], sKuxX He mepeadadeHo B iHIUX rpadiuHux
penakropax.

BucHOBKH: TTPOBENEHO ps/i JAOCTI/DKEHb Y Taly3i 3aCTOCYBaHHS CyYacHUX TEXHOJIOTIH y
HaBYaHHI JKUBOMHCY; BHBYCHO ICTOPIIO PO3BHTKY OCHOBHUX HANPSIMKIB Ta TEXHIKH JKHBOIUCY;
JOCTI/DKEHO PHHOK TpadiyHMX peaakTopiB, iX MepeBard Ta HEIOJIKH, MPOaHATi30BaHO iX
MOIAPEHICTh Y POOOTI XYJOKHUKIB Ta JHU3aiHEPiB; BUSBICHI BUMOTH IIJIOBOI ayIUTOPIi OO0
¢dyHKLioHaTy rpadidHUX PeAaKTOPIB;po3po0IEHO MPOrpaMHy CHCTEMY IIiJ OHepalliiiHy cucremy
Android Ha MOBI TporpaMmyBaHHs Java.
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YJIK 004.021
He6ecntok B.O., c1. rp. CII-13-11, Mixaiinyma O.M., fo11., HayKOBUI KepIBHUK

CTBOPEHHS WEB IHTEP®EVICY JJI51 YIIPABJITHHSI
YEMIIIOHATAMM 3 HACTIJIBHOI'O ®YTBOJIY
3anopizvra deparcasna indcenepua akademis, kageopa [134AC

Ha nanuii MOMEHT B cydacHOMY CYCIUIBCTBI iCHy€e rocTpa morpeda B camoBupaskeHHi. On-
HUM 3 e(DeKTHBHHUX CIIOCOOIB MIPOSBUTH ceOe € KOHKYPCH Ta 3MaraHHs, B TOMY YHCIi ¥ CIIOPTHBHI.
OCHOBHOIO MPOOJIEMOIO TPOBEJICHHSI MACHITAOHUX YEMITIOHATIB € MAcOBICTh iX MPOBEJICHHS 1 J10-
BOJTI JIOBTHH MPOIIEeC BiJICTeXKEHHS pe3yJIbTaTiB MaTdiB Ta (JOpMyBaHHS 3arajbHOI 0a3u 3 yciMma Ja-
HUMH, TOYMHAIOUU 3 iH(pOopMaIllii Mpo KOXKHOTO 3 YYACHUKIB 1 3aKiHUYIOUM pe3yibTaTaMu (piHab-
HUX 3Marab.

Opnny 3 HAWTOMOBHIMIMX pOJIeH Yy CHPOINEHHI OOpOOKM BENUKOI KiJIbKOCTi iH(popmarii
BiJIirparoTh iHGOpMaIliitHi cucteMu. ICHYe JIeKisTbka MEeTO/IiB BUPIIIEHHS TPOOJIeMH aBTOMATH3AIII] i
30epexeHHs BeIUKUX 00’ eMiB nanux. OnuH 13 HUX — peanizanis WEB inTepdeiicy mis ynpaBiinHs
1 MpoBeIeHHs YeMITioHaTiB. BHOip 1boro MeToay € 00IpyHTOBaHUM, OCKIUJTBKH B HAIll Yac Maiike y
BCIX KOPUCTYBAYiB € JOCTYI 110 [HTEpHETY 3 30BCIM Pi3HHX KOMII IOTEPHHUX IPUCTPOIB Ta I'a/HKETIB,
i Oymo O myxe 3py4YHO 3aBXKIM MaTH 3MOTY TMOJUBUTHCS PE3YJIbTaTH THX UM IHITUX TYPHIPHUX
MaT4iB, CKJIaJ] KOMaH]I 9¥ iHIIy MOTpiOHY iH(opmaIliro.

Ha choroanimHii JeHb iCHYe qye 0arato cXoXux iHTepdeiciB 1 reHepyBaHHS Ta Ipo-
BEJICHHS PI3HOTO POy 3Maranb. Yci Ii B€0-3aCTOCYHKU TUM YH iHIIUM CIIOCOOOM CIIPOIIYIOTH 00-
poOKy 3i0paHUX JTAaHUX Ta MPHCKOPIOIOTH IMiJIPaXyHOK MPOMIKHUX pe3yJIbTaTiB. Ajie yci BOHH Ma-
I0Th JIOBOJII CEpHO3HMIA HEMOIIK — Bi3yallizallito, sIKa MiATPUMYE BioOpaskeHHs rpadiuHIX 00’ €KTiB
JUTSL KOMIT'FOTEepiB UM HOYTOYKiB, 3a0yBaroud MPO Te, IO B CYYaCHOMY CBITI € JOCTATHHO 1HIIUX
npucTpoiB 3 poctynoMm 1o [arepuery. Tomy, Hanpukian, Ha cMapTGoHAX YACTO MEPErIisil TaKuX
BeO-iHTepQeliciB cTac HeMOXIHMBUM. L[ mpoOiiema Mae JeKinbka BapiaHTIB BUPINICHHS, alle i
notpeOye Habarato OUTBIN MOTIMOJIEHOTO PO3YMIHHS MpOIECiB BimoOpakeHHS TrpadiyHuX ene-
MEHTIB.

B pospobnenomy WEB inTepdeiici 3acrocoBano ¢peiiMoBopk Bootstrap3, sikuit nae 3mory
OLITBII JETATEHO PO3MIISIATH 300paXKeHHSI OJTHOTO i TOTO X iHTepdelicy Ha pi3HUX MPUCTPOSX i Oy-
TH BIEBHEHUM Y MOXJIMBOCTI 3pYYHOTO Teperiisiny notpioHoi indopmarii. [{e Hamae po3pobieHo-
My Be0-3aCTOCYHKY IepeBary y MOpiBHSHHI 3 Cy9acHUMH aHAJIOTaAMH.

Buninsiots Taki ocHOBHI Moy B po3podui WEB inTepdeticy:

1. Moxyns peecTpallii KOPUCTYBAdiB y CHCTEMI 3a JOTIOMOTOIO COIIAJIbHUX MEPeK 4H 3a-
cobamMu caMoro Be0-3aCTOCYHKY. 3amuc Ta 30epiraHHs BCiX HEOOXITHHX JaHUX IIO0JIO
KOpHUCTyBaya Ta HOro MOAAJBIIOI aKTUBHOCTI B CHCTEMI.

2. Monayns BimoOpakeHHs rpadidHuX eJIeMEHTIB 3aCTOCYHKY. [HTYITHBHO 3pO3yMiauii iH-
Tepdeiic 11t 61T KOM(MOPTHOTO KOPUCTYBAHHSL.

3. Moayne oOpoOkm Ta 30epiraHHs BeJHKOro o0’emy iHpopmarii. Bukopucranus pe-
nsmidHOl cucTeMu ympaBmiHHS Oazamu gaHmx MySQL Ta BeG-3acTocyHOK it iX
anMiricTpyBaHHS phpMyAdmin.

4. Monyns 06poOku BUKITIOYeHb. KOpEKTHI BiAMOBI/II Ha 3alIUTH KOPUCTYBAaYiB.

Jlis peanizanii qanoro WEB iHTepdeticy O0yi10 MOpIiBHSIHO MiXK COO0IO JOCTaTHIO KiIBKICTh
CepeIoBHIN pO3poOKu BeO — iHTepdeiCiB Ta MeperasHyTO BENUKY KUTbKICTh JOKYMEHTAIlii o Mo-
BaM IPOTPaMyBaHHs, SIKi BAKOPUCTOBYIOTHCS JIJISI BUPIIIIEHHS TAKOTO THITY 3a]1aY.

3aco0u peasizailii BeO-3aCTOCYHKY

OcHOBHMMH 3aco0amMu, Ha SKUX IPYHTyeTbes pobora WEB inTepdeiicy, € HacTyImHI BHKO-
puctanHs :¢pperimBopky Bootstrap 3 (HTML 5, CSS 3) nis HanucaHHs aJanTUBHOTO, KpocOpay-
3epHOT0 Ta rOJIOBHE BAJiTHOTO KOJY BiZ0OpakeHHS rpadiqHAX eIeMEHTIB 3aCTOCYHKY; CKPHITTOBOL
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MOBH TIporpaMyBaHHs JavaScript JJist TOJINIIeHHs IBUKOIT pearyBaHHs Ha 3alTUTH; CEPEIOBHIINA
po3pobku phpStorm, sike po3poOmsieTbess kommaniero JetBrains Ha ocHoBi miardopmu Intelli]
IDEA; moBu nporpamyBanas PHP 5 mis 6inbm 3py4yroi poboTH 3 acomiaTHBHUMH MacHBaMU Jia-
Hux[1]; pensmiiinoi cuctemu ympaBniHHg Oazamm ganmx MySQL Ta BebG-3acTocyHka s
anMiHicTpyBaHHs 6a3 phpMyAdmin.
3acToCOBYBaHHSI AJrOPUTMIB /1151 BUPiIIEHHS] MPOMIZKHHX 3a/1a4
[Ipu po3poOdIIi TaHOTO MPOrPaMHOTO MPOJIYKTY OYJI0 3aCTOCOBAHO JIEKiIbKa MaTeMaTHIHUX
ITOPUTMIB JUIS COPTYBaHHs JaHUX Ta (JOPMYBaHHS TPYN JaHUX (KOMaHIH, SIKi CKJIQIAIOTHCS 3
KUIBKOX YYacHUKIB). B ajaropmt™Mi copTyBaHHS JaHWX OyjI0 BUKOpHCTaHO Timsort, skuii nae
MIOMITHE TPUCKOPEHHsI MpH 30UIBIICHHI CTYNEHS YHOPSAKOBAHOCTI JaHMX 1 MpaIloe Ha PpiBHI
Quicksort B 3Bn4aifHuX BUTIaAKaX [2].
Timsort - TiOpUAHUIA ANTOPUTM COPTYBAHHS, IO MMOEJHYE COPTYBaHHS BCTABKaMHM i COPTY-
BaHHS 37UTTIM, omyosikoBanuii B 2002 pomi Timom Iletepcom. B manwmii gvac Timsort € ctanmapT-
HUM anroputMoM copTyBanHs B Python, OpenJDK 7 1 peanizoBanuii B Android JDK
1.5.BpaxoByroun MOIMYJISPHICTD IUX IIATPOPM, MOXKHA 3pOOMTH BHCHOBOK, IO PaXyHOK KOMIT'FO-
TepiB, XMAapHUX CEPBICIB 1 MOOUIBHUX NMPHUCTPOIB, IO BUKOPUCTOBYIOTH Timsort Al COPTyBaHHS,
fi7ie Ha MiTBSIP.IN.
OcHOBHa 1J1es1 ANTOPUTMY :
e 3a crerialbHUM aJITOPAUTMOM BX1JTHUH MAacHB IOJUISETHCS Ha ITi1-MacUBH.
e KoeH MmiJ-MacuB COPTYETHCS 3a IOTIOMOTOI0 COPTYBAHHSI BCTABKAMHU.
e BincopToBaHi mij-MacuBU 30MPArOTHCS B €IWHHUIA MacHB 3a JIOTIOMOTOI0 MOAH]IKO-
BaHOTO COPTYBAHHS 3JIATTSIM.
AnropuT™ moOy10BaHMii HAa TOMY PO3YMiHHI, III0 B peaIbHOMY CBITi COPTOBaHHI MacHB Ja-
HUX YacTO MICTHTHh B c0Ol BIOPSJIKOBaHI (HE BaXKJIIMBO, 3a 3pOCTaHHSAM a00 3a CIaaHHSIM) -
MmacuBu. Ha takux manux Timsort icTOTHO ImBHaIIE OaraTboX alropuTMiB copTyBaHHS. IlpuHIu-
MOBI 0COOJIMBOCTI AJITOPUTMY B JIETANISIX, a CaMe B aJlTOPUTMI MOAUTY Ta MoaudikaIii copTyBaHHS
3IUTTSIM.
BucHoBkmu:
e JlocmimkeHO pi3HOMaHITHI METOAM peaizallil Be0-3aCTOCYHKIB.
[IpoananizoBaHo poOOTY aNTOPUTMIB Ta 3p0OOJIEH] OLIHKH 1X €()eKTUBHOCTI.
e PeanizoBaHO IPOAYKT, IO JIa€ 3MOTY JTy’Ke IMIBUIKO 0OPOOIISATH BETUKY KUIbKICTh iH(pOopMa-
ii. Bukopucranus oro y croptuBHiit cdepi (mIpoBeaeHHS TYpHIpPIB YM 3MaraHb) JO3BO-
JITH 3HAYHO CKOPOTHUTH Yac Ha IMiJJpaXHOK OCHOBHUX PE3yJIbTATIB.

Jlirepatypa
1. PHP 5/ JI. B. KotepoB, A. ®@. Kocrape. — 2-e m3x..mepepadb. U gom. — CII6.: BXB-
[TerepOypr, 2014. — 1104 c.: ui. — (B mommHHNKE)

2. Ilpmmkun E.B. OCHOBHBIEKOHIIETIIIMM U MEXAaHU3Mbl 00BEKTHO-OPHUEHTUPOBAHHOIO IpOrpa-
mmvupoBanus. - CI16.: BXB-Ilerepoypr, 2005. - 640c.
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YJIK 004.62
Huaunopuyk A.O., marictpanT, [Toxsikosa H.IT., mo1r., K.T.H., HAyKOBH# KEPiBHUK

JOCIIKEHHSA CTAHAAPTIB CYMICHOCTI CUCTEM E-LEARNING 3 METOIO
CTBOPEHHSI CUCTEMHU JUCTAHIIIMHOI'O HABYAHHS BH3
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

JlucraHiiiine HaBUaHHS - OJJHA 3 HAUOUIBIT €(PEKTUBHUX 1 MEPCIEKTUBHUX CHCTEM IiJrOTOB-
ku QaxiBimiB. [losBa 1 akTHBHE MOIMUPEHHS JUCTAHIIIHHUX (POPM HaBYAHHS € aJICKBATHUM BiITyKOM
CHCTEM OCBITH PI3HUX KpaiH Ha MpOIECH iHTerpamii B CBiTi, pyX 0 iH(GOpMaLiifHOTO CyCHiIbCTBA
[1].

B Vkpaini ta 6aratbox iHIIMX KpaiHaxX AUCTaHIiiiHa GopMa HaBYaHHS /10 HEJJABHHOTO Yacy
HE 3aCTOCOBYBajacs B IMHPOKOMY MacIlTadl depe3 HeJIOCTaTHIM PO3BHTOK i BIJCYTHICTh TEXHIYHUX
3ac00iB HOBUX iH(popMaIliiHuX TexHouorii [1]. Ha ganwif yac cTBOpeHi TeXHIUHI MePeTyMOBH IS
MTOBCEMICHOT'O BUKOPHCTAHHS JUCTAHIIIHHOTO HaBYaHHS B OCBITi. B ocTaHHI poku HaOyB 3HAYHOTO
MOIUPEHHSI TepMiH e-learning, 110 03HAYa€ MPOIleC HABYAHHS B €JIEKTPOHHIN (opMi uepe3 Mepexy
[HTEpHET 3 BUKOPUCTAHHSIM CHCTEM YIIPABIIHHS HAaBYaHHSIM.

[Iporpamue 3abe3neueHHs Ais e-learning, mpeacTaBieHo sSK npoctuMu cratuuaumu HTML
CTOpIHKaMH, TaK i CKJIaJHUMH CHCTEMaMH ynpaBliHHS HaB4aHHsSM (LMS) Ta HaBYaIhbHHM KOHTEH-
ToM (LCMS), 1110 BUKOPUCTOBYETHCS] B KOPIIOPATUBHUX KOMIT'FOTEPHUX MEPEKaXx.

VYcnimHe BOPOBAKEHHS €JIEKTPOHHOTO HAaBYaHHS TIPYHTYETBhCS Ha TPaBUIBHOMY BHOODI
IPOrpaMHOTO 3a0e3leueHHs], sIKe Mae BIANOBIAATH BUMOTaM, IIUISIM 1 3aBAAHHSM KOHKPETHOI op-
ragisamii.

Koxna Taka cuctema muctaniiitnoro Hasdanss (CJ/[H) mae cBiit BHyTpimmHiit popmart mpen-
CTaBJICHHS MaTepialy. BiICyTHICTB 3arajpHOro MiAX0Ay YCKJIaJHIOE IIPOIECH iHTerpallii pecypcis,
CTBOPEHHUX B OJIHIH cucTeMi A0 iHIoi. | came ToMy npobiiema 3abe3neyeH s He3alIeKHOCTI KOHTEH-
Ty Bix C/IH € myxe akTyalbHOIO.

OnHuM i3 BapiaHTIB BUpIIIEHHS Mpo0JIeMHU € po3poOKa YHIBEpCaTIHHOIO CXOBHINA HABYAIBHUX
pecypciB, siKe JO3BOJIUTH BUKOPHCTOBYBATH JHUCTAHINIHHI KypCH HE3aJIe)KHO BiJl TPOTPaAMHHUX TIAT-
dopm. Ile cxoBuine A03BOIUTH chopMyBaTu €auHe iHPOpMaIliliHe cepeoBHIIe, SKa 3a0e3MeunTh
iH(popMaIiifHy B3aeMOJIiF0 MK KoprucTyBadamu pizaux CJIH [3].

Jliis peamizartii Takoro cXoBHIla MOTPIOHO 0OpaTh MpescTaBlIeHHs pecypciB B opmarti, sikuit
HE 3aJIe)KHUTh BiJ] CEpeIOBHUIIA BUKOHAHHS. [HTepornepadepbHICTh yIOOBHX KYPCIiB Ta iX He3allex-
HicThb BiJ KoHKpeTHOI C/IH MOXITHBO 3a0e3MednTH 3a paXyHOK BUKOPHCTAHHS 3aTralbHOIPURHITHX
CTaHJAPTIB TPEJCTABIICHHS HaBYAJIbHOTrO Matepiamy. OmHHEM 3 TakhX CTaHAApTIB €
SCORM(Sharable Content Object Reference Model). BiH MicTHTh BEMOTH JIO Oprasizailii HaB-
YaJIbHOTO MaTepially Ta BCi€i CHCTEMH JTUCTAHIIHHOrO HaBuaHHs [3].

[lepma odimiitaa Bepcist cranmapty, HazBana SCORM 1.0, Oyna npejacrapiena B cigai 2000
poky. e Oyna TectoBa Bepcis, sika MOMIMPIOBANACS Y BY3bKHUX KOJax JUls BUIIPOOYBaHHS Ta 300py
BIJITYKIB.

V ciuni 2001 poky Buxoauts nepima "podoua” Bepcis crannapry - SCORM 1.1. V miit Bepeii
OyJM YiTKO IporucaHi mpapmia B3aemoii Sharable Content Object i C/IH, oxHak Oynu BiacyTHI
npaBuia "ynakoBKH'" HaBUYAJIbHUX MaTepiaiiB.

Ie#t Hemomik OYB MBUIAKO YCYHYTHH, 1 Bke B 0BTHI 2001 poky Buxoauth Bepcis SCORM
1.2, sika Ha KiJTbKa POKIB CTala OCHOBHOIO. Y IIiff Bepcii BXKe CTpOro BU3HAUEHI MpaBuia "ymaKkoB-
ku" HapuanbHMX MartepianiB - CAM (Content Aggregation Model, 3amo3ndena y KoHcOpIiyma
IMS). TakuMm unHOM, IS BEpCisl CTaHAAPTY cTajla NEPUIOIO AIMCHO 3pyYHOIO0 Y BUKOPHUCTAHHI.

Y SCORM 2004 6ynu 3pobieni 3Minu B nopiBHsAHHI 3 oniepeariMu SCORM Bepcismu. Lli
3MiHM MOHa PO30MTH Ha KiJIbKa KaTeropiii: yTOUHeHHs MOHSATh, YTOUHEHHSI BUMOT, 3MiHH B CTaH-
JapTH3arii Ta crenudikaiii, 101aBaHHS TOJIMIICHAX METOIB, YCYHCHHS ITOMUJIOK.
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Y dopmari SCORM yuboBi KypcH 3py4dHO 30epiratv, MepeTBOPIOBATH Ta 00poOsaTH. Alte,
He3Bakarouu Ha 1ie, koxkaa C/IH mae cBoto iHauBiqyansHy crenudiky poOOTH 3 MM CTaHIApTOM,
B JICIKUX CHUCTEMaX peai3oBaHUM TIIBKH IMIIOPT a00 EKCIOPT HABYAIHHUX MaTepiaiiB, Ma€e MicIie
JacTKOBa BTpaTa (pyHKIIOHATHHOCTI [2].

OpHiero 3 3aja4, 10 BHHHUKAIOTH IMPH PO3pOOI MeXaHi3MiB KOHBEpTallii, € 3aBIaHHS
aHaJIi3y 1 31CTaBJICHHS MOJieliell MoJaHHs BMICTY.

CJIH 30epiraroTh HaBYAJIBHI KypCH B JISIKHX BHYTPINIHIX (hopMarax, MpUXOBaHUX BiJ KiH-
IIeBUX KOPHCTYBaviB (HAIPHUKIIAI, Ha PiBHI CTPYKTYpHU 0a3H JaHUX, 3 SIKOK KOPUCTYBa4 HE MPAIIOe
Hanpsmy). biremmicte CZIO 103BOJSIFOTH KOPHCTYBAaUYeBi €KCIIOPTYBATH HaBYAIBHUAN KypC 3 CHCTe-
MU, HaIlPUKJIAJ, JJIsl BUPIIICHHS 3aBJaHb PE3EPBHOTO KOIIIOBAHHS, MEPEXOy MIXK BEPCISIMH 1 T. TI.
[4]. DopmaT ekcriopTy pecypciB 3aexuTh Bij koHkpetHoi CJIH, ToOTO He iHBapiaHTHHIA.

Takum yMHOM, CTBOpPEHHS yHIBEpCAJbHOTO CXOBHINA, sike miaTpumye crangapt SCORM,
JTIO3BOJIATH BUPIIIATH TIPOOJIEMY CYMICHOCTI CUCTEM JTUCTAHIIITHOTO HAaBYaHHSI.

BucnoBkmu:

JIOCITIJDKEHO BUIM IMPOTPAMHOTO 3a0e3IedueHHsI sl e-learning;
BHBYEHO 1CTOPIif0 po3BUTKY cTaHmapty SCORM;

JIOCITIJPKEHO MOYITMBOCTI, siKi Hagae ctanaapT SCORM;

JIOCITIJKEHO Mpo0JIeMy CYMiCHOCTI JIMCTAHIIMHAX HAaBYAIBHUX CHCTEM;
JocIipKeHi Buu 30epiranas gananx CJIH;

CIIPOCKTOBAHO yHIBEpCaJIbHE CXOBHUIIE HABYAJIBHUX PECYPCIB.

Jlitepatypa

1. ComnoroB A. B. Benenne B mpo0ieMaTuKy IUCTAHIIHOHHOTO O0YUYEHUSI.
2. Advanced Distributed Learning. Sharable Content Object Reference Model (SCORM)
2004. / IlepeBon ¢ anri. E.B. Ky3pmunoit. - M.: ®I'Y T'HUU UTT "Uuadopmuxka”, 2005.

3. Konnenus equHOoro xpanunuina uadopmail. o0pazoB. peMypcoB s AucT. o0y4. — Hacan-
kuHa }0.0. , MapaxtanoB A.l"., Bnacosa A.l"., baittumupos JI.3.,@otuna E.B. 2009.
4. AnuncumoB A.M. Pabota B cucteme nuctaHiimonHoro ooyudenust Moodle. Y4yeOnoe mocoOue.

2-e u31. uctp. u AonoiH. — XappkoB, XHAI'X, 2009.
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YJIK 004.45
[TaBnoB O.€., cT1. rp. CII-14-1¢, Ckpunnuk [.A., 101, K.T.H., , HAYKOBUI KEPIBHUK

KOMITIOTEPHA CUCTEMA 3AXUCTY MIPUBATHOI IH®OPMAIII
IIPU IIEPEJAYI JAHUX
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

CydJacHICTh CKIJIQJHO YSIBUTH Oe3 iH(pOopMaIiifHIX TEXHOJIOTIH , MOOLITBHOTO 3B’SI3KY, [HTEp-
HeTy. [leska iHdopMallis HACTUTBEKH I[iHHA, IO i HaMararoThCs 3aBOJIOJITH Ti, KOMY BOHA HE MPH-
3Ha4YeHa. | 3BU9aifHO MOKYTh POOHTH 1€ METOJIAMH, III0 3HAXOJIATHCS 32 paMKaMH 3aKOHY.

CporosiHi HallaKTUBHIIIMM cepeloBHINEM Inepenadi iHdopMmarii € [ntepuet. Jlroau MOXyTh
MHTTEBO OTPUMYBaTH a00 OOMIHIOBATHCS pi3HOIO iH(poMaIis. He quBHO, 110 1 3JTOBMACHUKH BHKO-
PHUCTOBYIOThH IHTEpHET JUIsl KPaJli’KKH 1 ICYBaHHS 4y>K0oro nHpomarii (i He TUIBKR).

Maito mpueEMHOTO B TOMY, IO PO3MOBa 3 OJHM3BKOIO JIIOJMHOI MOXe OyTH MpoYHTaHa iH-
IIAME JIIOJbMU. PilieHHsAM moaiOHOT mpoOjeMu MOXe CTaTh chcTeMa, sika Ou KoayBana iHdop-
MaIlifo BiJl KOPUCTyBaya IpH Mepejiadi, a po3KoyBaTH iHGOpMAIlito MOTJIH OH TITBKU Ti, KOMY BOHA
npuszHayena. J{is Hanucanns goxatka Bukopuctani HTML / CSS, JS Ha ctoponi kiienra i JS Ha
CTOpOHi cepBepa. JavaScript -yHiBepcallbHa CKPHIITOBA MOBA 3 BEITMKUMH MOXIHUBOCTAMH. Buko-
pHUCTaHHS 1i€1 MOBU IIUPOKO BapilOE€THCS BiJl MAHIMYJISAII] 13 30BHIIIHIM BUTJISAOM BEO-CTOPIHOK 1
JIo TOOYTI0BH BUCOKOHABAHTAXXEHUX CEPBEPHUX JIOJIATKIB.

51 BuOpaB o3HaueHi MOBH MporpaMyBaHHS, 100 po3poOIOBaHMI 3aCTOCYHOK OyB Kpocc-
1aTGOPMEHHNM, a KOJ IPOTpaMU MOTJIA PO3TIISIHYTH JIFOH, SKi HE JOBIpSIFOTh O€3MeYHOCTi po-
3po0JIIOBaHOT MPOTpaMH.

AJBTEPHATUBOIO MOTJIO OM CTaTH Open-source mporpaMHe 3a0e3meYeHHsI.

Be6-3acTocHOK MOke MaTH IMPOoOJIeMH 31 IMIBUIKOIIEIO 1 HEOCTATHROIO IIBUKICTIO 1HTEP-
HETY, aJie 3 PO3BUTKOM iHTEPHET-TEXHOJIOTIH (BKIIFOYA0YX MOBH JUIS iX MIATPUMKH), IIi TPOOTIeMH
CTalOTh HE TAKUMH BarOMHMH.

Ha croponi kitieHTa BUKOPUCTOBYETRCS (peiiMBopk jQuery - 6ibmioTeka JavaScript, mo ¢o-
KycyeThes Ha B3aemoii JavaScript i HTML.

CepBepHa yacTHHA ITpalroe Ha miardopmi node.js

Node.js — mnatdopMa 3 BIIKPUTUM CHUPIIEBUM KOJIOM JJIsl HAMMMCAHHS CEPBEPHOI YaCTUHU
BeO-peaizarii Ha JavaScript, aBropom sikoi € Pasta Jlar (Rayan Dahl).

Node.js xapakTepu3yeThcsi TAKUMH BIACTHUBOCTSAMHU: ACHHXPOHHA OJHOMOTOKOBA MOJEJh BUKOHAH-
Hs 3anMTiB; HEOJOKYIOUWi BBiJ/BHBIM, cuctema MoayiiB CommonlJS; nemkok JavaScript Google
V8.

Ha 6a3i Node.js BukopucroByetbest Socket. IO - JavaScript 6i0moTeka s BeO-101aTKIB i
OOMiHY JaHUMH B peanbHOMY 4aci. CKIIalaeThCsl 3 IBOX YaCTUH: KIIIEHTCHKOI, KA 3aIlyCKAETHCS B
Opaysepi 1 cepBepHOi i node.js. ObmuaBa kKommoHeHTH MaroTh cXoxy API. Tlomi6Ho node.js,
Socket.IO monieBo-opieHTOBaHA.

Po3pobimoBana cucTema CKIaIaeThes 3 TAKUX MOJTYJTIB:

e Kimenr:

Monyne Bi3yanbHoi 4acTHHU. BiamoBimae 3a BUBiA gaHUX, 0OrOpTKa JTAHHUX y TETH, peary-

BaHHS Ha JIii KOpUCTyBavya(HaKaTi KHOKH) 1 T.]I..

3B's130Kk 3 cepBepoM. Moaynb 0Oa3zyeTbcsi Ha KIIEHTChbKIM dacTuHi socket.io. Ilepe-

Jlae/oTpuMye 3amugpoBaHi JIaHi, OUiKye HOBUHH BiJl CEpBepa, Iepeiae 3auTH KOPUCTyBada

JI0 cepBepa (HanpuKiaj, 3HalTH KOpUCTyBada A)

Kpunromonyis — mmdpye/po3mudpoBye AaHi, SKi Ha HBOTO TEPeIar0ThCS

Kontposep. Yci Momyni B3aeMoitoTh 4epe3 KoHTpoliep. Takoxx KoHTposiep OallaHcye Ha-

TpYy3Ky.
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Cepgep. Ilepenae moBiTOMIICHHST KOPHUCTYBadiB, 0OPOOITIOE 3alTUTH KOPHCTYBaviB, 3BepTa-

€Tbes 710 06a3u JaHUX.

baza nmanmx. 30epirae 3ammdpoBani MOBiTOMIICHHA(IX HEMOXKHA MPOYUTATH), 00 HABITH

HOBI KOpHCTYBaui, sIKi MJIKIIOYAIOTHCS A0 JAiajory, MOTJIM KOro MpouyuTaTtH, 30epirae naHi

JUTSL aBTOpH3aIlii KOPUCTYBAYiB 1 T.J.

Bukopucrani anroputmu mmdpyBaHHS:

1. Cumerpuuni

[IndpyBaHHs 3 CHMETPHYHEMH KJIIOYaMU — CcXeMa IMUQpyBaHHs, y SKii K04 mudpyBaH-
Hs, Ta KJITOY Jiermmr(pyBaHHs 30iratoThes, a00 OJWH JIETKO OOYUCITIOETHCS 3 IHIOTO Ta HaBIAKH, Ha
BIIMiHY BiJl aCHMETPUYHOTIO, JIe KoY AP PyBaHHS BaXKO OOUUCIIUTH.

BuxopucraHi anropuTMu:

. AES Advanced Encryption Standard (AES), Takox Bizomuii mij Ha3Boro Rijndael —
CUMETPHYHUHN aropuT™M OjiouHOro mmppyBaHHs (po3mip Ooka 128 6it, kimrou 128/192/256 6it),
¢inanict koukypcy AES 1 npuifHITHI B SKOCTI aMEpPUKAHCKOTO CTaHAAapTy MM(pYyBaHHS ypsSaOM
CIIA.

. Blowfish Blowfish (BumoBnserscst [0m0ydim]) — kpunrorpadiuauiit anropurm,
SKUH peaiizye 0JIOUHe CUMETpUYHE MU(PYBaHHS.

. XXTEA - po3mmpenns mmdpoairoputmy XTEA, ony6iikoBane B 1998 pori. Bu-
MpaBJIeHA YPa3IUBICTh B aJlTOpHTMIi, 3HaleHa Markuu-Juhani Saarinen. BigMiHHOIO 0COOJIUBICTIO
ITOPUTMY € TaKOX MOMJIUBICTH 3alI(PpoBYyBaHOI OJO0KIB Oy ib-sIKOT0 KpaTtHOTro 32 6itaM po3Mipy
(MiHIMQJIBHHN po3Mip 64 Oita), y ToW Yac sk iHmn aiaroputMu gaHoro cimeiictBa TEA, XTEA,
XTEA-3, Raiden i RTEA BuUKOpHCTOBYIOTH OJIOKH (hiKCOBAHOTO PO3MIipy, PIBHOTO JIBOM abo HO-
THPHOM 32- X OITOBUM YHCIIaM.

2. AcumerpuuHi

AcCUMETpHYHI KPHUNITOCHCTEMH — €(EKTHUBHI CHCTEMH KPHUIITOTPaigHOrO 3aXHCTYy JTaHUX,
SIKi TaKOX HA3WMBAIOTh KPUNITOCHCTEMaMH 3 BIIKPHUTUM KJIFOUeM. B Takux cucremax Juist 3amudpo-
BYBaHHS JJAHUX BUKOPUCTOBYETHCS OJIMH KITIOU, a JUIS PO3IMHU(PPOBYBaHHS — IHINUH KITFOY (3BiACH 1
Ha3Ba — acuMeTpuyHi). llepmmii KIIFOY € BiIKPUTHM 1 MOXKe OyTH OIyOJIKOBaHUM JUISI BUKODH-
CTaHHS yciMa KOPHCTYBadaMH CHCTEMH, SIKi MHQPPYIOTH JaHi. Po3mudpoByBaHHS JaHUX 3a JOIO-
MOTOIO BIJIKPHTOTO KJItoYa HeMoxuBe. J[ist po3mmppoByBaHHS JaHUX OTPHMYBay 3amm(poBaHOl
iH(popMaIlii BHKOPUCTOBYE JIPYTHH KITFOY, KA € CEKPETHUM. 3pO3yMijI0, M0 KUY PO3MIH(POBY-
BaHHS HE MOXKe OyTH BU3HAUCHHM 3 KJIt0Ya 3aln(pOBYBAHHSL.

BuxopucTaHi alropuTMu:

RSA craB nepmuM alropuTMOM TaKOTO TUITY, IPHIATHUM i JUIsl MUGPYBaHHS 1 U TUpO-
BOTO MIAMHCY. AJTOPHTM BHKOPHUCTOBYETHCS Y BEJIMKIN KITBKOCTI KPHIITOTpaidHUX 3aCTOCYHKIB.

OTxe, po3mIssHyTa B POOOTI IMporpamMHa CHCTEMa, HAla€ MOKIHMBICTH KOPHCTyBadaM
CHIJIKYBaTHCh, HE XBIJIIOIOUHUCH, 110 1X iH(opMalii Oy/ie mpounTana TpeThOK CTOPOHOIO.

BucHoBkmu:

Po3rnsinyTi ocHOBHI 0i0i0TeKM 7Sl BUPIIIEHHS TMOCTaBJIEHHOI 3aaa4i. J{ocmiKeHO MOX-
TUBICTh 3acTocyBaHHs Tutarpopmu Node.js Ta 6i0moTekn socket.io Po3poGiieHo mporpamMHy cuc-
TEMY.

Jlitepatypa
1. [enexTponHWmIi pecypc] http://api.jquery.com/ - nokymeHTaist pediMBOPKY
2. [enexktponnmii pecypc] http://socket.io/docs/ - mokymeHnTaris GppeiMBOpKY
3. [enextponnuii pecypce] http://habrahabr.ru/ - IT - pecypc
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VYJIK 004.89
[Tatamax B.O., marictpanT, 3as B.1., go11., K.T.H., HAYyKOBHU KepiBHUK

JOCJIIKEHHSI METOAIB CTBOPEHHS NI ACUCTEM ACYII BH3
JJISI POBOTU IEKAHATY
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

ABTOMaTH30BaHa cucTeMa ympaBiliHHsA (ckopoueHo ACY) - KOMIUIEKC amapaTHHX 1
MPOrpaMHUX 3ac00iB, @ TaKOX MEPCOHATY, MPU3HAYCHUU JIJIS YIIPABIIiHHS PI3HUMH IPOIECAaMH B
paMKax TEXHOJIOTIYHOTO IMpoIlecy, BUpoOHUITBA, mianpueMcTBa. ACY 3aCTOCOBYIOTHCS B Pi3HHX
rary3sx MPOMHUCIOBOCTI, €HEPreTHIll, TPAHCIIOPTI 1 T. A.. TepMiH «aBTOMAaTH30BaHay», HA BiIMIHY
BiJl TepMiHa «aBTOMATHUYHAY, ITiJKPECIIOE 30€PEIKSHHS 32 JIFOJHHOI0-0TIEPATOPOM JISSIKUX (DYHKITIH,
a00 HaAWOUIBIN 3arajlbHOrO XapakTepy, ado (YHKIIIN, 0 He MiIIaroThes aBToMatuzamii. ACY 3
Cuctemoro minTpumku npuitasTTs pimens (CIIIIP), € ocHOBHUM IHCTPYMEHTOM ITiJIBUIICHHS
OOTPYHTOBAHOCTI YIPABIIHCHKUAX PIllICHb.

Jlo cxmany ACY BXoasaTh HacTynHiI BuAM 3a0e3nedeHb: iHGopmaliliHe, MporpamHe,
TeXHIYHE, OpraHi3alliifHe, METPOJIOTiYHE, IIPABOBE Ta JIIHTBICTHYHE.

Koxna ¢yskiis ACY peanizyeTbess CYKYMHICTIO KOMILUIEKCIB 3ajad, OKpeMHX 3aBIaHb 1
onepartiii. ®ynkmii ACY B 3aralbHOMY BHITQJIKy BKIIFOUAIOTh B ce0€ HACTYITHI eJIeMeHTH (J1i1):

- TUlaHyBaHHSA Ta (a00) MPOTHO3YBaHHS;

- 00K, KOHTPOJIb, aHAIi3;

- KoopauHaIio i (ab0) perynroBaHHS.

HeoOxinHwii ckiaj eJIeMeHTIB BHOUPAIOTh 3aJIeXKHO BiJ BHaY KoHKpeTHOI ACY. ®yHKIT
ACY moxHa 00'eIHyBaTH B MiJICUCTEMH 3a (PYHKIIIOHAIBHOIO Ta IHITUMH O3HAKaMH.

Jlo kareropii ACYII npuifHATO BiTHOCUTH peai3arii meromojorii MRP (anrn. Material
Requirements Planning - nianyBanus notpe6u B marepianax) i ERP (anrn. Enterprise Resource
Planning, mianyBaHHS pecypciB I IMPUEMCTBA).

VY ramysi ocBitu nig ACYB, sk mpaBuio, po3yMilOTh CHCTEMY YIPABIiHHS HaBUAHHSIM.
[Tpukamom Moxe ciaykutu cuctema Moodle. OnHi€IO 3 IEpIIUX BITYM3HIHUX CHCTEM YIIPABIIIHHS
HaBYAJIBHUM IPOIIECOM, € KOMIUIeKe iHpopmaniiHux cucreM «ACY BY3y. B nanuit yac akTHBHO
po3BuBaethest ACY BY3 «Universys WS», oniepaTHBHO BpaxOBY€e MIHJIMBI peaii Cy9acHO! OCBITH.

ABTOMaTH30BaHA CHUCTEMa YIPABIIHHS JJIS BANIOTO HABYAIBHOTO 3aKJaay - e()eKTHBHHI
THCTPYMEHT ISl KOMILIEKCHOT 200 YacTKOBOI aBTOMaTH3aIlii porieciB kepyBanus BH3.

AC Jlexanat - ocHoBHa yactuHa cucteMu ACY BH3, sika BukoHye rosoBHi (GyHKIIT 3
aBTOMaTH3aIlil a/IMiHICTPAaTHBHUX Ta HABYATHLHO-METOINIHHX ITPOIIECIB.

VY 3aragpbHOMY BUNANKY, CHCTEMY YIPaBIiHHS MOXXKHA PO3TISAATH Y BUTJISAI CYKYIMHOCTI
B3a€EMOTIOB'SI3aHUX YIPABIIHCHKUX TMPOIEciB 1 00'€KTiB. Y3araJlbHEHOT METOI aBTOMAaTH3AIlil
VIPaBIIiHHSA € TIIIBUINECHHS €(EKTHBHOCTI BUKOPHUCTAHHS IOTEHIIIMHUX MOMJIMBOCTEH 00'eKTa
ynpaBiiHHs. TakuM 4YMHOM, MOXKHA BUJIUIUTH P LITEH:

- HamaHHsA 0co0i, mo mpwuitmae pimenHs (OIIP), peneBaHTHUX TaHUX JUIS TPHAHATTS

pileHb

- TPUCKOPCHHS BUKOHAHHS OKPEMHX OIeparliif 3i 300py Ta 00poOKH

JTAHUX

- 3HWXKCHHS KUTBKOCTI pillleHb, ki Mae Oopatu JI[TP

- TiJIBUIICHHS PiBHS KOHTPOJIO Ta BAKOHABCHKOT IUCIIUTLITIHH

- TIIBUINEHHS OIIEPATHBHOCTI yIIPaBIiHHS

- 3uwxkeHHs BuTpar JI[IP Ha BUKOHAHHS TOTIOMIKHHX MTPOIIECIB

- TJIBUMINEHHS CTYIEHS OOTPYHTOBAHOCTI MPUAHATHX PillleHb
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HaBuanpHo-metomuuni Bijmim B AC JlekaHaT aBTOMAaTH30BaHO BEIyTh OOJIK Ta
3MIIACHIOIOTh YIIPABJIiHHS CTYJICHTCHKAM KOHTUHTEHTOM 1 MPO(EeCcOpPChKO-BUKIAAIIBKIM CKIIAJIOM,

B CHCTEMI:

(bOpMYIOThECS HaBYAIIBHI TUTaHHU (B T.4. 1HAUBIIyallbHI);

PO3IOJIIISIOTECS HaBaHTaXKEHHS 110 Kadeapax;

TOTYIOThCS €K3aMeHaIliliHI BITOMOCTI;

(OpMYIOTECS 3BEJICHI JTaHi OO0 MPOBEICHHS 1 pe3yJIbTaTiB cecii;
CTBOPIOIOTHCS BIAMOBIIHI 3BiTH;

JIaHi TIPO pe3yJIbTAaTH ICITUTIB aBTOMATHYHO BHOCSATHLCS B OCOOMCTI CITPABH;
(bOpMYIOThCS IaHi ISt IPYKY BiJOMOCTE, 3BITIB Ta IOJATKIB JI0 TUTIIIOMY;
PO3KIIaJ] 3aHSTH;

€JIEKTPOHHUH KypHaJ YCHIIIHOCTI.

KepiBaunreo BH3 orpumye onepatuBHy iH(POpMAIIiIO IO CTYJASHTCHKOMY 1 TIPO(peCOopChKO-
BUKJIQJIAIbKOMY CKJIAJy, 3BITH IPO HAJIXOJPKEHHS KOIITIB 32 HABYaHHS.

VY Biaii KaapiB BeIyThCS OCOOWMCTI KapTKH CHIBPOOITHHKIB i CTYACHTIB, 3aIlIOBHIOIOTHCS
JKypHAaJIM HaKa3iB [0 aHKETaX CTY/ICHTIB 3 aBTOMATHYHUM BHECEHHSM iX JI0 0COOOBOT CIIPaBH.

Byxrairepis oTrpumye omepaTUBHY iH(QOpMaIii0 TPO aKaJAeMiuyHy VCIIIIHICTh Ta
HapaxyBaHHs CTUICH/IiH, Kepye iH(opmallie Mpo HAAXOIKEHHS TIATEXKIB 3a HAaBYAHHS.

BucnoBku:

MPOBEJICHO PSI OCIiKEeHb y rany3i 3actrocyBanns ACVYII;

PO3TIITHYTO OCHOBHY Kitacuikariiro Ta Gpyrkmii ACVII;

nociipkeHo obnacth 3actocyBaHHS ACVYII (CTBOpeHHS MiJICHCTEMM YIpPaBIiHHS
nexkanatom BH3)

Jlitepatypa

1. MenbkoB A.B., OctpeiikoBckuii B.A.. TeopeTniyeckne 0CHOB aBTOMaTH3UPOBAHHOTO
ynpasnenusi. Onukc, 2005.

2. Capaes A.Jl., lllepomra O.A. CucTeMHBIN aHAJIA3 U COBPEMEHHBIC HH()OPMAIIHOHHBIC
texnosoruu //Tpynel KpeiMckoit Akanemun Hayk.- Cumdeponons: COHAT, 2006. - C. 47-59
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YJIK 378:002.1
[Tpuanaenko M.A., marictpanrt, [llampoBebkuit O.]1., mpod., A.¢.-T.H., HAYKOBHIA KepiBHHK

MOPIBHSJIBHE JOCJII?)KEHHS TA CTBOPEHHS
CUCTEMU JTOKYMEHTOOBIT'Y ¥ BH3
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

V 3aranpHOMY 00CS31 YIPaBIiHCHKOI poOOTH BETUKY YacTKy 3aiiMaroTh oreparii 3 JTOKyMeH-
tamu. Oprasizamis JOKyMEHTOOOITY 3aJIeKUTh BiJl MacmTalOy JisUTBHOCTI MiIpPUEMCTBA, HOTO
GyHKIINA, KITBKOCTI JIAHOK YHPAaBIiHHS 1 0OCSTy JOKyMEHTONOTOKiB. CrenianbHi ¢y k0u J0mo-
MararoTh aJMIiHICTpaIlii BHpPIITYBaTH YIIPABIIHCHKI 3aBIaHHS, 3a0€3MedylOYd MiATOTOBKY Ta PyX
JOKYMEHTIB, TOCTaBKY 1X /0 BUKOHABIIS Ta 3allikaBieHHX oci0. J[o Takux ciry:k0 B HayKOBill ycrta-
HOBI HaJIeXKaTh KaHIICISAPIs, BT KapiB, OyXTanTepis, IOPUINIHAN BiII, apXiB Ta iHmi [1].

EdexTuBHICTD ynpaBiliHHS 3HAYHOIO MipOIO 3aJ€KHUTh BiJl Yacy, 0 BUTPAYAETHCS HA CTBO-
PEHHS Ta OJIep>KaHHS JIOKYMEHTIB, KOHTPOJIb 3a IX BUKOHAHHSAM, OpraHi3aIlito 30epe:xeHHs, MONIyK
Ta BUKOpHCTaHHs. ONTUMi3alis OUX TPOIECIB MOXKE 3HAYHO 3€KOHOMHUTH 4Yac Ta PECypcH Op-
rarizaiii. OJHIM 3 BapiaHTIB TaKoi ONTHMIi3allii € BBEJICHHS CHCTEMH CJIEKTPOHHOTO JIOKYMEHTO-
o06iry (CEJ).

3aKOHOMABCTBO YKpaiHM BH3HAYAE €JICKTPOHHHUN TOKYMEHTOOOIT SIK CYKYITHICTH IPOIIECIB
CTBOpPEHHsI, 0OpOOJICHHSI, BiANIpaBJICHHS, Nepe/IaBaHHsl, OIep>KaHHs1, 30epiraHHs, BUKOPUCTAHHS Ta
3HHINEHHS eJICKTPOHHUX JOKYMEHTIB, SIKi BHKOHYIOTBCS 13 3aCTOCYBAaHHSIM IIEPEBIPKH IUTICHOCTI Ta
y pasi HeobOXimHOCTI 3 miaTBepIKEeHHAM (AKTy ONEpXkAHHS TAKHX JTOKYMEHTiB. Moro mopsmox
BU3HAYAETHCS JIEPKABHUMHU OpraHaMH, OpraHaM{ MICIIEBOTO CaMOBPSIYBaHHS, IiAPHEMCTBAMH,
yCTaHOBaMU Ta OpraHi3aiisiMu BCiX (hopM BIACHOCTI 3TiHO 3 3aKOHOJAABCTBOM [2].

[TigBuimenHst e(heKTHBHOCTI YIIpaBIiHCHKOI AisutbHOCTI mpu BipoBapkeHHi CEJl BinOyBa€eTh-
Csl 32 paxyHOK IPUCKOPEHHS pyXy JOKYMEHTIB Ta 3MEHIICHHSI TPYIOMICTKOCTI iX ONpaIfOBaHHS.

[IporpaMHui 3acoOnM aBTOMATH3aIll JOKYMEHTAI[IHHOTO 3a0e3MeueHHs] OXOILUIIOIOTh TPH OC-
HOBHI 3aBJaHHS: JOKyMEHTYBaHHS (CTBOPEHHS JIOKYMEHTIB, SIKi MiATPHUMYIOTh 1 PEECTPYIOThH
VIPaBIiHCBKY JiSUTBHICTh, TOOTO iX IMIATOTOBKY, O(GOPMIIEHHS, y3TO/PKCHHS Ta BUTOTOBJICHHS),
oprasizaiiisi JTOKyMeHT0oOIry (3a0e3neueHHss pyxy, IHONIYKYy, 30epiraHHs i BUKOPUCTaHHS JIOKY-
MEHTIB); CUCTeMAaTH3aIlisl apXiBHOTO 30epiraHHs JOKYMEHTIB.

Kpim Toro, einekTpoHHUI TOKyMEHTOOOIT Mae MM psifl IepeBar: MOXKIUBICTh BMIIIEHHS B
JIOKYMEHT, KpiM TEKCTY, MYJIbTHMEIIHAX JaHUX; MOXIIUBICTh BUKOPUCTAHHS 3a3/ajeriib 3aro-
TOBJICHUX (OPM; BUCOKA LIBUJKICTh Mepeadi iHpopMalii 3a BEIUKOIO KUIBKICTIO a/ipec; €KOHOMIs
marnepy; BHCOKa KOMIIAKTHICTh apXiBiB; BHCOKAa IMBHUIKICTH IOIIYKY 1 OJepKaHHS iH(pOpMAIIii;
MOXKITUBICTh 3aXHCTy JIOKYMEHTIB BiJI HECAHKI[IOHOBAHOTO JOCTYIY Ta
PO3MeKYBaHHS MpaB JIOCTYILy CIiBpOOITHHUKIB 10 iH(popMmarii [3].

Jo CEJl BucyBaeThCsl HACTYITHUHN PSiT BUMOT:

e MacmTaOoBaHICTh — CCTeMa IOBHUHHA MIATPUMYBATU Oylb-sKYy KIIBKICTh KO-
pHUCTYBauiB, a ii 3JaTHICTh HAPOIIYBAaTH IOTY)XHICTh BU3HAYAETHCS TUIBKH I10-
TYXHICTIO BiJIIOBITHOTO IIPOTPAMHOT0 3a0e3MeYeHHSI.

e Po3mojineHicTh — apXiTeKTypa CUCTEM JIOKYMEHTOO0ITy TOBHHHA IiATPUMYBaTH
B3a€EMOJIIIO PO3MOAUICHUX MaWJaHYHUKIB JJII POOOTH 3 JOKYMEHTaMH B TEPH-
TOPiaTbHO-PO3MOAICHUX OpraHi3allisx.

e  MoayIbpHICTh — CUCTEMa ITOBHHHA CKJIAJATHCh 3 OKPEMHUX MOJYJIB, IHTErpO-
BaHUX MiX CO0OOF0, Ha BUIIQJIOK, SKIIIO KOPHCTYBa4dy CHCTEMH HE MOTPIOHO ofpa-
3y BIPOBA/KEHHS BCIX KOMIIOHEHTIB CUCTEMH JJOKYMEHTO00Iry, abo CHEeKTp 3aB-
JlaHb OpTaHi3allil BY)KYHiA, HI’)K BECh CIIEKTP 3aBJIaHb JOKYMEHTOOOITY.
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e BiakpuTicTh — ccTeMa NMOBHHHA MaTH BITKPHUTI iHTepEHCH I MOMKIHBOTO
JIOOTTPAITFOBAHHS 1 IHTErpaIlii 3 iIHIIUMHA CUCTEMaMH.

Ha moTounmii MOMEHT icHye 0arato cHUCTeM I aBTOMAaTH3alii JOKYMEHTOOOIry B Op-
rafizaiii. ToMy akTyaJbHUM € IMUTAHHS KPUTEPiiB BUOOPY Tiei um iHIIOI cuctemu. Cepen HailBax-
nmuBimmx xapakrepuctuk CEJ], sik mpaBuiio, BUAUSIFOT HACTYITHI:

e [porpamHa miargopma;

® THUIH JOKYMEHTIB, 3 IKHMH IIPAIIOE€ CUCTEMA;

® MOJIMBOCTI MacinTaOyBaHHS,

e MaKCHMallbHa KIUTBKICTh KOPHCTYBadiB;, 3arajbHa KiJBKICTh Ta YHCIIO
PIBHIB CTPYKTYp, SKi BiJJOOpa)xar0Th OCOOJMBOCTI BHYTPILIHBOI Oprasizamii
T I PHEMCTBA;

® MOXJIMBICTh pOOOTH 3a «BIIBHOIO» CXEMOI0, 0e3 >KOpcTKoi (ikcariii mapii-
pyTiB;

e 3aco0u /s BU3HAUCHHSI MAPIIPYTHAX CXEM MTPOXO/KEHHS IOKYMEHTIB;

® MOXIIMBOCTI KOHTPOJIO 3a IPOXOJDKEHHSIM JOKYMEHTIB, 3acO0H IOBIiJOM-
JICHHS TIPO TIOPYIIICHHS y PErJIaMeHTI IPOXOPKeHHS JJOKYMEHTIB, CIOCiO 1M0-
BITOMJIEHHS IIOCAIOBHUX 0OCi0;

® [MATpEMKA pPOOOTH 3 KITbKOMAa BEpCiIMH JOKYMEHTa, MOMIIMBICTH 1HTE-
rpamii 3 IHIMAMH JTOJAaTKaMH;, OCOOJIMBOCTI HACTPOIOBAHHS IPOTPaMHOTO
OPOIYKTY Ha NOTPeOH KOHKPETHOTO 3aMOBHHKA;

e 3aco0M peryiaMeHTaIlii JOCTYITy Ta KpUIITOrpadidIHOTO 3aXHUCTY.

EnekTpoHHMIT JOKYMEHTOOOIr Jae 3MOry CTBOPHTH B Opraizamii €IuHui iHpopMmariii-
HUH pocTip, iHTerpyroun y iHopMariitHuil By3o0i Bei TokyMeHTanbHi cuctemu. Tunosa CEJ] 3a-
Oe3redye TOBHY ITIJITPUMKY IPOIIECIB CTBOPEHHS, YIPABIIHHS, OOPOOKH 1 MOMIMPEHHS €IeKTPOH-
HUX JIOKYMEHTIB MiX BiJIIOBiTaJJbHUMH TOCAJIOBUMH 0cO0aMH Ta KOHTPOJIb 32 MOTOKAMH JIOKY-
MeHTIB. [ 0JIOBHE MpH3HAYCHHS TAKUX CHCTEM - aBTOMATH3YBaTH BECh KOMIUIEKC JIOKYMEHTAIIHHUX
NOTOKIB: BBEJCHHS JOKYMEHTIB Y CHCTEMY, IX peecTpallis, po3mOIiJ i pO3CHIaHHs, pelaryBaHHs,
orepaTuBHE 30epe)KEeHHS, MOIIYK 1 TMeperJisil, BiATBOPEHHS, KOHTPOJIb BUKOHAHHS, PO3MEKyBaHHS
JOCTYITY J0 JAOKYMEHTIB, IPUCKOPEHHS TEPMIHIB ONpAIFOBaHHS JOKYMEHTIB, BJOCKOHAICHHS Me-
XaHI3MIB opraHizailii Ta BAKOHAHHS JIOKYMEHTIB, TOIIIO.

BucnoBok

Takum yMHOM, NMPABUJIBHO CTBOPEHA CHCTEMa EJEKTPOHHOI'O JIOKYMEHTOOOIr'Y 3HAaUHO 3MEH-
IIy€ TPYAOMICTKICTh OIpaIfOBaHHS JIOKYMEHTIB Ta MPUCKOPIOE IXHIM pyX y oprasizaiii, o, B
CBOIO Uepry, HiJBHINYye e(eKTUBHICTh YIPABIIHCHKOI JiSUIBHOCTI, EKOHOMHUTD Yac Ta PeCypcH Op-
ragizamii.

Jlitepatypa

1. BemnukeBud M.b., Mutpodan H.B., Kynanenr H.E. EnexrporHuii JOKyMEeHTOOOIT, TCH-
nentii Ta nepcuektusu // YJIK 651.2:004.91

2. 3axon Ykpainu [Ipo eleKTpoHHI IOKYMEHTH Ta eJIEKTPOHHUU JOKYMEHTOOOIT.

Kopayta B.A. OcHoBu opranizauii enekrpoHHoro fokymentoobiry, IOOLIIIIK, CEPIA:

JloBinkoBo-iH(popMartiiiai MmaTepianu, Bumyck 58/12, IBano-®pankiserk, 2012, 45 c.

(O8]
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VK 004.43
Pomanenxko 10.0., marictpant, [Tonismwmit B.1., mo1., k.¢.-T.H., HayKOBHI KepiBHUK

BIIJINB MOBU ITPOTPAMYBAHHS SWIFT HA IT-IHIYCTPIIO
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Hosa moBa mporpamyBanus Swift[1], po3pobmena Apple musg iOS 1 OS X, 3maTHa iCTOTHO
3MIHUTH CIIOCOOM PO3pOoOKM J00pe 3HAHOMHUX KOPUCTyBayaM IUX CHCTEM JOJATKiB, a TaKOX
MOMITHO TTOHU3UTH IUIAHKY PiBHS MiJTOTOBKH, IOCTATHHOTO JIJISI CTBOPEHHSI TAKUX MTPOTPaM.

Mosa Swift Oyna o¢iniiHo mpejacTaBieHa Ha deproBii MixHapoaHiil KoH(pepeHIil
po3poonmkiB Apple WWDC 2014 i Oyna 3yctpinyThii Hajg3BwuaiiHo Ternio. Ilpodecionanm 3
CcaMoro TOYaTKy OIIHWIM BEJIWKUN MOTEHIlial HOBauka, aje Imo X Moxe Jath Swift iHmmM
Kareropism KopuctyBauiB? JlaBaiite po3oepeMocs.

Yomy daxisui Ha WWDC 2014 6ynu Bigpaszy Tak HaTxHeHi nosBoro Swift? Best cnpasa B
nepiiii xe ¢pasi, B AKii crapimii Bire-npe3uaeHT Apple 3 po3podku 113, Kpeiir ®enepiro, 3ramas
HoBY MOBY: «Illo, siko y Hac OyB 6u Objective-C 6e3 pyaumenTiB C? I Mu He mpocTo moaymManu
po I1e, MU 3poOmIIH 1Ie. Y Hac € HoBa MOBa IporpaMyBaHHs. BoHa Ha3zuBaeThes Swift i BoHA JTyke
KpyTay.

Jlo ocTaHHBOTO dYacy Ui PO3pOOKH JOJATKiB Ui ImiaTdopmu Apple MoxHa Oyii0
BukopuctoByBatu MoBu C, C + + abo Objective-C [2]. Ocranniifi OyB CTBOpeHHU BiJIOMHUM
nporpamicrom bpenom Kokcom Ha mouarky 1980-x, i 3 1983 poky BiH BUKOPHCTOBYETHCS B Apple
JUIS CTBOPEHHS pi3HOMaHITHUX jgojaatkiB. Objective-C Oararo 3amo3mumB 3 C 1 C + +,
MIPUHIIMIIOBOIO BIJIMIHHICTIO OYyJI0 BBEJCHHS O00'€KTHO-OPI€EHTOBAHOI MOJIEI IpOTrpaMyBaHHS,
peanizoBanoi B ctuii Smalltalk, B sikiét 00'ekTam HajcuiaoThes moBigomieHHs. g Momens Oyma
3pyuHile, HiX peajli3oBaHa B MHoromapagairMeHHoM C ++ i, THM OuIbINe, HiX y KIACHIHOMY
npoueaypaomy C.

[Ipore, 6a3yBanHs Ha MOBI C poJOM 3 IMOYATKY CIMICCSITHX POOHIIO IIpOTpaMyBaHHS Ha
Objective-C Habararo O1IbII TPYAOMICTKUM 3aBIaHHIM, HI)K Ha TAKMX Cy4acHUX MOBax, sk Python
a6o Ruby. OmHak, mpu BCifi #0ro rpoMi3JKicTh JUIsl MPOrpaMicTa, cepell KIFOYOBHX JOCTOTHCTB
Objective-C moxHa 0yJ10 Ha3BaTH HAA3BUYANHO MIBUJIKE BUKOHAHHS I1JIOTO PsTy (DYHKITIH.

OueBuHO, MO B Apple mocraBuiaym 3aBiaHHs 30epertd B Swift Bce xopoine, mo Oyjo B
Objective-C, 30Kkpema, 3rajaHy MNpPOAYKTUBHICTH KOy, 3'€[HAaBIIM 1i 3 3BHYHUMHU CHOTOJHI
3pYYHOCTSIMH IHTEPIpETOBaHUX MOB. B Swift mo30ymwmcs Oe3ivi pyJUMEHTapHOTO CMITTS, IO
nictaBcsi Objective-C Bin momepeanukiB. Kpim Toro, Swift m0o3Bojsie mporpamicTy BHUpIITyBaTH
MIOCTaBJICH] 3aBJJaHHS B JICKITBKOX PI3HUX MOJIENSX, cepell SIKUX (PyHKI[iOHATbHE TpOTpaMyBaHHS,
IpH SKOMY BcCi Jii MpeAcTaBlieHi y BUTISAAI MaTeMaTHYHHX OOYHCIIEHB; MpoIeaypHe, Ae il
BHKOHYIOTBLCS TTOCITIJTOBHO 1 JIIHIWHO, 1 00'€KTHO-Opi€eHTOBaHE, Jie BCi JIaHI MPeJICTaBIICHI B SKOCTI
00'exTiB[3].

Swift mae Ha BuUXOai BHCOKO ontuMmizoBaHi LLVM-cymicHuii OaiiTkon (TOOTO HH3BKO
piBHEBI 1HCTPYKIIii, 110 BUKOHYIOThCS O€3MocepeIHhO MpUCTpoeM) 1 mparroe 3 TuMu kK APIL. mo 1
Objective-C abo C. 3aBasku Takiii CyMiCHOCTI MOJKHa IHTerpyBaTH KoJ Swift y Bxke icHyrodi
IpOeKTH, 010JII0TeKH Ta mporpamMu. A SKII0 BaM OyJie OTPiOHO OIyCTUTHCS Ha PIBEHb HUXKYE 1
BPYYHY 3aJaTW, HANpUKIAJ, THI 3MIiHHAX a00 TapaMeTpH YIpPaBIiHHS IaM'STTIO, BH 3aBXKIU
3MoxeTe moBepHyTHCcs 10 Objective-C.

Xcode[4] — inTerpoBane cepenopuine po3podku (IDE) BupoOHUIITBA Apple. Jlo3Bosse
CTBOPIOBATH IIpOrpamMHe 3a0e3MeueHHs 3 BUKOPUCTaHHAM Takux TexHoorii sk GCC, GDB, Java ta
in. Ha croroyiHi € equHUM 3aco0oM HammcaHHS «yHiBepcanbHIX»(Universal Binary) mpukiagHmx
nporpam 1t Mac OS X.

Xcode Bkirouae B cebe OUTBINY YacTHHY JOKyMeHTaIlii po3poOHuKa Bij Apple Ta Interface
Builder - 3acTocyHOK, SIKMif BUKOPUCTOBYEThHCS JJIsl CTBOpEHHS rpadiuHuX iHTepdeiciB.
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[Taker Xcode MicTuTh 3MiHEHY Bepcito BiIbHOro Habopy komrmisstopiB GNU Compiler
Collectioni  miarpumye  moBu C, C++, Objective-C, Swift, Java, AppleScript, Python i Ruby 3
PI3HEMH MOJCIIIMH TIPOTpaMyBaHHsS, BKJIOYaroun (ajge He obOMmexyrounch) Cocoa, Carbon i Java.
CroponHiMu po3poOHukamu peanizoBaHa miaTpumka GNU Pascal, Free Pascal, Ada, C #, Perl,
Haskell i D. [Taketr Xcode BukopuctoBye GDB B sikocTi back-end'a jyist cBoro BijgHamaropKyBada.

Swift cTBopeHmit 11 po3poOKM 3aCTOCYHKIB Uit MpoAyKIii Apple, B Tomy umcimi 1 ams
MOOUTBHHX 3acTOCYHKIB Ha turargopmi i0S. Hac mikaBuTh Taka KaTeropis 3aCTOCYHKIB, SIK irpH.
JlocuTh BellMKa YacTWHA 3aCTOCYHKIB y AppStore 1ie irpu i BOHHU 3aBXAH OYyAyTh KOPUCTYBAaTUCS
MIOTTIATOM, TOMY I HampsSMOK BBaXKA€ThCS Ay)Ke TMepCrleKTHBHUM. JlesKi irpu ayxe IpocTi, aie
OUTBIIICTh IIKaBUX Irop MalOTh CKJIAJHI AJITOPUTMHU INTYYHOTO IHTENEKTYy[S]| anst Toro, 1mo0
KOpHCTyBady OyJio I[ikaBO B HUX TpaTH. Swift, sk i BCi BHCOKO piBHEBI MOBH IPOTpPaMyBaHHS
JI03BOJIsIE BUKOPUCTOBYBATH OYAb-sKi aJITOPUTMH, SIKI HOTPiOHI MpOrpamicTy.

3 npodeciiftHIME pOo3pOOHUKAMHU po3iOpaiucsa. A 1mo Moxe aatd Swift cTyeHTam, TiTbKH
poluATh mepini Kpoku B mporpamyBaHHI? L[inkom Mo’ke odiKyBaTH TOro, IO KjIacuuHa ¢pasza
«Hello World» 30BcimM ckopo Oyjie BABOJUTHCS Ha €KpaH IepeBayKHO 3a JjonoMororo Swift. Homy?
Tomy mo Swift nmpoctuit B 0cBO€HHI, HAOUHUH 1 IHTYITUBHO 3pO3yMUINHN, MOXE€ BUKOPUCTOBYBATU
Pi3HI MOJIeNTi IpoTrpaMyBaHHS 1 IPH IIbOMY 3a0e3nedye BHCOKI mBuakocTi Objective-C.

Hapemri, mo mnosBa Swift gacTe 3BMYallHUM KopucTyBadaM, OLJIBINICTH 3 SKHUX HE €
IporpamMicTaMy i MaJio 1o 3Ha€ Mpo AKich TaM MoBaMu? IS crio’kWBada BaykKITUBO, MO0 JIOAATOK
YiTKO BUKOHYBAJIO 3asiBJIeH] QYHKIIT 1 OyJI0 3pyUyHUM 1 CTaOlIBHUM.

O4eBHTHO, IO BIPOBAKEHHS SWift MOMITHO MTO3HAYUTHCS HA BCIM MMPOrpaMHOT €KOCHCTEMI
Apple. Ockinbku po3pobka goxatkiB it i0S 1 OS X crae Bce mpocrime 1 Jiermie, 0araTboM
npodecioHayaM B IHIMUX MOBaXx 1 IIAT(GOPMAX 3aX0UEThCS CIIPOOYBATH CBOI CHIJIM Ha HOBOMY ITOJII
JUSUTBHOCTI. AJle 110 11e MOXKe 03HavaTu?

Hacammepen, 1e o3Hawae, mo J0 MOOUTBHMX 1 KOMI'tOTepHHX IniaTdopMm Apple Oyze
3aTy4eHo OijIbIle YMCIo po3poOHHKIB. binbie po3poOHUKIB - 11e OijbIle JOJaTKIB 1 OiibIle BUOOPY
JUISL CHOKWBa4da. A OT TNHTaHHS TPO SKICHUU piBeHb TaKOro co)ta JOBEIETHCS 3aTUIIHTH
BinkputuM. [loku mo Swift 3aHanTO HOBA TEXHOJOTIS 1 BOHA I1Ie HE OCBOEHA HABITh MpodeciitHIMH
mporpamicramu Jiuis npuctpois Apple. Jlo Toro s BoHa OiIBII JOCTYITHA B PO3YMIiHHI JUISI CTYICHTIB
Ta 1HIIHMX JIIOJIEH, SIKi poOJIsATh MepIli KPOKU B IporpaMyBaHHi. J[o 4oro Bce 11e MOKe IPU3BECTH,
MTOKH CKa3aTh BaXKO.

BucnoBknu:

BuBYeHO iCTOPiO0 PO3BUTKY MOB IIPOrpaMyBaHHs I IPUCTPOIB Apple; OCTiKEeHO 3ac00n
PO3pOOKHK 3aCTOCYHKIB, IX TepeBard Ta HEMOJIKH; JOCHTIKEHO MOXJIMBOCTI, SIKI HaJae cepena
po3poOkn Xcode s po3poOKM TPOrpaMHUX 3aCTOCYHKIB, BCTaHOBJEHO, 1Mo Swift mo0pe
i IXOUTH JUTSL PO3POOKH MOOITHHHX 3aCTOCYHKIB, B TOMY YHCIIi i irop

Jlirepatypa

1. Apple Inc. The Swift Programming Language — iBooks, 2014. — 500 c.

2. Mbort Hoitbypr IIporpammuposanue 1 iOS 7. OcnoBsl Objective-C, Xcode u Cocoa —
Bunbsamc, 2014. — 384 c.

3. Apple Inc. Using Swift with Cocoa and Objective-C — iBooks, 2014. — 100 c.

4. Enmexponnwuii pecypc, https://developer.apple.com/

5. Anexc Jx. MckyccTBEeHHBINM MHTEIUIEKT B KOMIBIOTEPHBIX Urpax — Bumbsamc, 2007. —

768 c.
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YJIK 004.42
Cyukos P.O., cnemianict, [TomiBmuit B.1., go1., k.¢.-M.H. — HayKOBHI KepiBHUK

PO3POGKA CUCTEMHU KEPYBAHHSI CAUTOM HA OCHOBI
®PEMMBOPKY SYMPHONY 2
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

3 H0SIBOIO BEO-TEXHOJIOTIH KOMIT'TOTEP MOYMHAIOTH BUKOPUCTOBYBATH abCOJIIOTHO HOBI Bep-
CTBU HacelieHHsS. [HdopmMmariero, mo 30epiraeThcs Ha caiiTax Kepye chcTeMa KepyBaHHS BMICTOM
(CKB). lle HaiibimpIn cyyacHa TEXHOJIOTiS CTBOpeHHsI BeO-caifTiB. Symfony2 — € oaHum 3
HaHOULIBII PO3BUHYTUX (HPEHMBOPKIB JUISI CTBOPSHHS Be0O-3aCTOCYHKIB Ha ToTouHMi yac [1]. Uepes
e, TeMa JUILUIOMHOT poOOTH € aKkTyasibHOI. Metoto nurmiaomHoi pobotu € crBopeHHss CKB 3a no-
momororo ppeiiMmBopka Symfony2, sika 3aI0BOJIBHSIE YCIM CYYaCHUM BAMOTaM.

3aranpui Bumoru 10 CKB:

1. MOXTUBICTB JIETKO JI0/IaBaTH Ta peJaryBaTH iHGOPMAIliIO Ha CAMTi.

2. MOXIHBICTh 3MIHIOBAaTH CTPYKTYPY CauTy.

3. KopuctyBadi MOXKYTh peeCTpyBaTHUCS, Ta TUCATH KOMEHTapl Ha CTOPIHKAX.
4. CKB 3a0e3neuye Hafgiiinuii 3axuct qanux B bJ1.

IMepeBarn Symfony2

Pozmmpenns, notyxHa cuctema ORM, rHyuka cucteMa TecTyBaHHS , HasIBHICTD CIIJIBHOTH,
MOTYXKHA CHUCTEMa 3axXHCTy,sdKka miarpumye pori, ACL Ha piBHI KiaciB, iHTerparis 3 ORM menen-
xKepamu, Jierka inrerparis 3 NoSQL , cepBicHa apxiTekTypa, iHTerpaiis 3 Composer, KOMaHIHUN
PsLIOK

Hemomikn Symfony?2
CoasiHka 3 TeXHOJIOTIH.

Dependency injection, service location, Helmcne#cel,, noxuii, Oammmu, ¢aipBoiH,
KOMIIJISIISL Kelly, aBTOJIOAIIHT KJaciB, KOMIUIsIis acceTiB . Takum unHom Symfony2 no3Bossie
BUKOPHCTOBYBATH JyKe OaraTo TEXHOJOTIH,TPOTe BOHH MTOTAHO CTaHapTH30BaHI.

Heo6xinHicts BuBYeHHs Doctrine Ta Twig

Sk mu Bxke 3°sicyBanmu Doctrine-1ie motyxaa ORM, a Twig — 11e nrabonizarop.

Bu 3BicHO Moxere BuOupatn ORM Ta mabioHi 3atop BiIacHOpydY,aje Iie cTaHIapT Jie-
¢dakTo i OUTBIIICTh MPUKIIATIB caMe Ha HUX. B 1F000My pa3i BaMm JTIOBeACThCS BUBYATH SIK MiHIMYM 2
(bpeltMBOpKa,lIPX YOMY JIOCHTb CKJIaTHHX.

®opmu.

SKmo BM Xo4eTe 3MIHUTH Oy/b-10, MOYMHAIOYM 3 INaOJIOHY BUBEJCHHS a0o0 Bajimarrii
JIaHUX, BCE BUKIIUKAE CKJIQJIHICTB 1 OUTBIIICTE Yacy MpHIaIae caMme Ha poOoTy 3 popmMamu.
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Apxitektypa CKB

Mogy Nk COBLITHE Mogyne cecoHi

Events Session

Moy ne nekcTaMi
Actions

CHETEMHBIR Mogyn: |

config.php

Mogyne hopmaToe
Formats

-
=

Mogyne CTpaHML

Page

LI Cobeimmn

Monyb naHuX- MOJTyJib, skuid patoe 3 BJ] 3a normomororo ORM Doctrine.

Monynb CTOPIHOK — BiIIOBIZA€ 32 CUCTEMY POYTIHTY.

Monyib (haiitiB — BiI0yBa€ThCs 3aBaHTAKEHHS Ta OHOBJICHHS (aiiliB.

Monynb cuctemu - 30epirae Bcro iH(OpMaIlito Mpo MOTOYHUN CTaH CUTEMH.

Momys TOMUIIOK - B MOJTYJII 3HAXOIATHCSI OOPOOHUKH TTOMUJIOK.

Monyns 3axucTy — 3abe3neuye 3aXUcT Bij aTak Ha BeO-cailT (SQL-injection, XSS 1 1.1).

BucnoBkmu:

[Ipu po3pobmi cucremu Oynau MpoaHali30BaHI CydyacHi BeO-TEXHOJIOTII, IO J03BOJISIOTH
CTBOPIOBATH iIHTepaKTUBHI BeO-cTOpiHKH. [le Taki TexHosorii sk: Symfony2, Doctrine, Twig.
Po3pobnena cucrema KepyBaHHS BMICTOM, sIKa 3aJ0BOJIBHSIE BCIM BHMOTaM, TOCTaBICHUM

Ha eTall IMOCTaHOBKH 3aBAaHHs. [Ipu po3polIli cucteMu Oyl BUKOPHUCTaHI TOTOBI MOJYJI ayTeH-
TUdiKaIii, a TaKo’K BCTAaHOBJIEH] JI0JIATKOBI IIJIariHH.

Jlirepatypa
1. JleonTres B. 1. Co3naii cBoitf uaTepHeT caiT - 3A0 «OJIMA Meana I'pynm» M. 2013, 250 c.
2. Huneper M.B. Web-mactepunr ams npodeccronanon. — M. : Binesimc, 2014. — 768 c.
3. Jlokxapt JI.CyuacHwuit php.-Opeiini,2015.-371 c.
4. Odiniitna noxymenTanist Symfony?2 http://symfony.com/
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YJIK 004.42
Xpuctua A.1O., marictpanT, JIumapernko 10.0., T01eHT, HAyKOBHI KEPiBHUK

MOPIBHSJIBHE TOCJIKEHHSI CYUACHUX TEXHOJIOT'TI PO3POBKHN
IHTEPHET- MAT'ABUHIB
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

CroroHi cgepa mocayr Ta MpoJiaxky TOBapiB OHJIAMH 3aiiMae MpoBiAHE Miclie Ha puHKY BeO-
pIIIeHb 10 BCHOMY CBITYy. IcHY€e Oe3Jid TeXHOJIOTiH Ta TiaT(opM Ui BHPIMICHHS MPOOJIeMH pPO3-
POOKH yCHIITHOTO,a TOJIOBHE ITiIXOSIIOT0 iHTEPHET- Mara3uHy JJisl eBHOTO 3amMoBHHKA [1]. Jlis
BUSIBJICHHSI Ba)XKJIMBUX OCOOJMBOCTEH OyB NMPOBEJCHIM MOPIBHSIILHUN OIS HAUTIOMYJISIPHIITAX 3
TEXHOJIOTi# po3poOKu BiMOBITHUX BeO- pirneHs.

[lepma cucreMa ynpaBliHHS iIHTEpHET- Mara3uHaMu Mae Ha3By Magento., y 2011 porri crana
HANMOMYJISIPHIIIONO Y CBITI 1 3asBUJIa PO cebe sIK T0CTaTHRO MOTYXKHa Miardopma.

OCHOBHi 0COOJIMBOCTI:

e 3 eanMHOI aMiHICTPATHBHOI YaCTUHA MOJKHA KEPYBaTH TOPrOBOIO MEPEIKEIO iHTEpPHET-
MarasuHiB Ha Pi3HUX JIOMEHaX, MOBaX Ta 3 Pi3HUM TOBaApHUM aCOPTUMEHTOM
Mae raydki HaJamTyBaHHS 30BHIITHBOTO BUTIISTY («TEMH» Ta «IAa0JIOHW)) BITPHHH
BimoOpaxeHHs [iH y pi3HIA BaTIOTI (Y TOMY YHCIi 32 BHOOPOM ITOKYIIIIS )
bararomoBHiCTh
Pi3Hi MeTOIM OTIIIATH Ta TIOCTABKA

3a 30BHiImHINA BU B Magento BiamoBizae tema. Tema - ne HaOip mabioHIB BigoOpakeHHs
OJIOKIB calTy Ha eKpaHi; HaOip MpaBW, KU BU3HAYAE SKi OJIOKH y SKOMY KOHKPETHOMY MiCIIi
CTOpIHKH BijioOpaxkatn (OJIOKW 1 mpaBhia 3’€IHYIOThCS Yy (aiiii JOTIYHOI PO3MITKH); HaOIp pe-
cypcuux ¢aitnis: CSS, 300paxenp Ta ckpunTiB Ha JavaScript. Magento BpaxoBye pi3HOMaHITHI CH-
cTeMHi TUIH ToBapiB (mpoctrii ToBap (SimpleProduct), 36ipauii ToBap (BundleProduct), udpopwmii
toBap (VirtualProduct) i T.1. ).[4]

I'onoBHEM HeolikoM € Te, mo CMS modyaoBana Ha ZendFramework, mo 3pa3sy Bu3Hauae ii
00’eM: BOHA BellMKa Ta Bakka. Takox /Ui CTBOPEHHS pecypcy 3a JIOMOMOTO0 JaHOI CHCTEMH II0-
TpeOyeThCs 3HAYHHM OIO/DKET, a/)Ke CHCTeMa € TIIaTHOTO.

OpenCart - 11e cucTeMa yImpaBlliHHS 1HTEpHET - Mara3suHy, HaBKOJIO SKOi copMmyBanacs Be-
muka cribHOTa (Oibme 46000 y4yacHWKIB), 3aBASKHA YoMy icHye Oimbme 8500 Oe3KOIMTOBHUX i
KOMEPIIHUX JTOTIOBHEHbB, SIKi JIO3BOJISIFOTH 3MIHIOBATH 1 JOMOBHIOBATH (PYHKIII Mara3uHy pi3HO-
MaHITHAM YUHOM. Y TOPIBHSHHI 3 KOHKYPEHTaMH BOJIOJII€ OLIBINT BHCOKOIO MIBUAKICTIO pOOOTH i
MEHIITMMH BUMOTaMHU JI0 pecypciB ceppepa [3].

OcobmuBocTi:

e CyMicHicTb 3 yciMa OCHOBHUMU Opay3epaMu.
BOynoBana 6araroMoBHICTb, 32 3aMOBYYBaHHSM BCTAaHOBIICHU aHTJIIHChKA.
HeoOMexeHe 9uciio po3IijIiB i TOBapiB.
CraTucThKa TOBapiB i 3aMOBHUKIB
[TinTprMKa JIEKiTEKOX BaTIOT
Bci 3amoBIteHHs 30epiraroThes B 0a3i JTaHUX JUISA IIBUAKOTO 1 €()eKTHBHOTO IOIIYKY
(icTopist MOKYIOK JIJISt TIOKYIII[iB)

e (Cucrema OIJIaTH Ta JOCTABKU

e [linTprMKa YHCICHHUX THIIIB IUTATEXKIB (YEKH, TUTATIXKHI JOPYICHHS )

e be3iu MOayITiB po3paxyHKY JIOCTABKH 1 pO3paxyHOK IOJAaTKiB.

Henoniku cucteMu 31e01UTBIIOTO € TUIATOO 33 MBUAKICTH POOOTH CKPHUITIB 1 MPOCTOTY iX J0-
OIIPAIIOBAHHS:
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e He moBHicTIO HamarojpkeHa po6ota 3 SEO (MOXJIHMBICTH JWBUTHCS OJHI W TI XK
cropinku 3a pizanMu URL i BiacyTHiCT miaTpumkn 404-1 cTOpiHKH)
e V ToBapy He MoO)Ke OyTH MOJIB JJIi OKPEMHUX BJIACTUBOCTEH 1, SIK HACNIJOK, HE pe-
ayi3yBaTH B IPUHLHUII (UIBTPH 3a BIACTUBOCTAMU. (DUIBTp MO aTpudyTam J0CTYIHUH
y BUTJISIII TJTATHOTO JIOTIOBHEHHS )
OpenCart mMae BIIKpUTHH KO ¥ K Bke OyJI0 3a3HAUEHO paHille, BEJIMKI MOXIUBOCTI JI0

3MiHM Ta HaJAITyBaHHS Mara3suHy Oe3KOINITOBHO, IO POOWTH il OJHIEI 3 HAWNMPUBAOIMBIIINX
w1aThopM.

Cucrema osCommerce jae OaraTuii HaOip IHCTPYMEHTIB «3 KOPOOKHY, (DYHKIIOHAIBHI MOXK-

JIMBOCTI KOIIHKA, a TAKOXK Oi1bII HiXK 5900 TOMOBHEHbD, SKi TOCTYIHI 0€3KOIITOBHO.

OcobmuBocTi:
e [linTpumye HeoOMeKeHY KUIbKICTh MPOIYKTIB 1 PO3JILTiB KaTeropii
bararomoBHa miaTpuMKa
[TinTprMKa IEeKiTbKOX BATFOT
Bci 3amoBneHHs 30epiraroThes B 0a3i JaHUX (1CTOPisl MOKYIOK JIJIS TIOKYIIITIB)
[IBuaKwif 1 TpYXHIH iHTEpPEHC MOMTyKY
[TinTprMKa YUCIICHHUX THITIB IUIATSXKIB (USKH, TUIATIXKHI JTOPYICHHS)
e be3iu MOayITiB pO3paxyHKY JTOCTABKH.
Ha >xanb, osCommerce He BOJIOJE CHCTEMOIO MAOIOHIB JIJIsl HANAIITYBAHHS JHU3aiHy, ale €

Psi1 MOJTYJIIB, SIKI BUPILIYIOTH IaHy 3ajauqy.

osCommerce po3MOBCIOKYEThCs Oe3komToBHO 32 inensieto GNU General Public License,

[0 CYTTEBO 3MEHIIIYE BapTICTh PO3POOKH Y psifli BUNAAKIB [2].

(O8]

BucnoBkn:
iCHy€ JIeKiJIbKa JTOBOJII TapHUX pIllIeHb Ui CTBOPEHHS 1HTEpPHET- Mara3uHiB Ipu oOMexe-
HOMY OrojpkeTi, cepen Hux osCommerce Ta OpenCart
SKIIO TIPX PO3pOOITi TOJIOBHOIO METOO € MIBHJIKICTH Ta JIETKICTh POOOTH 3a BEJTHKOIO KiJIb-
KiCTIO TOBapiB, To BapTo oopatu OpenCart
MO0 CTBOPUTH 3aXHUITICHUIA Maras3vH, SKHH MaTHMe YHIKaJIbHAN (DYHKITIOHAN, a TAKOX HEeBe-
JIUKY KiTBKICTh TOBApiB, IPABHJILHAM BUOOpPOM cTaHe Magento
MIPOBEICHO Psi/l JOCHIIKEHb Y Taly31 CUCTEM YIIPaBIIiHHS KOHTEHTOM
BUSIBJIICHO OCOOJIMBOCTI Ta HEIOJIKM,IKI JONOMararoTb OOpaTH pillleHHs, CIIUPAIOYHCh Ha
noTpeOu 3aMOBHUKA

Jlirepatypa

Masummesa H., Bipryanbai nokynku. EnekTpoHHa Bepeis THXKHEBUKA «APTYMEHTH 1 paKTH»
- http://www.aif.ru

Axuna K., EpemeeBckuit A. aTepuer-marasun ¢ nyis. [lonHoe momaroBoe pykoBOJICTBO;
[Tutep - Mockaa, 2013. - 176 c.

Paccen Jlxxeccu Mutepuer-marazun; Kuura no Tpebosanuto - Mocksa, 2012. - 100 c.
Comnosses [., [Iucapes A. MaTtepuer-maraszun 0e3 mpaswi; [Iutep - Mocksa, 2013. - 670 c.
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VIIK 004.4
[lIxoma M.O., ciemiaict, [Tonxskosa H.II., mo1., K.T.H. — HAYKOBHIA KEPIBHUK

PO3POBKA MOBLJIBHOI HABYAJIbHOI I'PU 3 MEPEXKHHUX TEXHOJIOT'TH
3anopizvra deporcasna indcenepua akademis, kageopa [134AC

Skuo panime 3 MoOinbHOTO TenedoHy MoxHa Oyno TijbkM 3arenedoHyBaTH abo BiIMpaBUTH
CMC, To Tenep BiH cTaB 1le i HE3aMIHHUM [TOMIYHUKOM J|JIs1 ONEPaTUBHOI pOOOTH 3 PI3HUMU 1OKYMEH-
Tamu, neperisaay (GoTo i Bileo, MpoCIyXOoBYBaHHS MY3UKH, HY i, 3BUYAHO K, BUKOHaHHS MOOIJTbHUX
3actocyHKiB. Po3poOka nporpam mix Android y Hami qHi BieBHEHO «HabUpae oOepTiBy», ajike MOOIIbHI
MPUCTPOI, SKi MPAIOOTh i KEPYBaHHAM IIi€i OMepaliifHOT CUCTEMH KOPUCTYIOTHCS BEJIMKOIO TIOIY-
JSIPHICTIO.

ChOrofiHi irpu BUKOPUCTOBYIOThCS HE TIJILKM ISl pO3Baru, OJIMH 3 HOBUX HATpsMKIiB e-learning
- 1e «reimMidikawis HaBYaHHsS», TOOTO Mpolec OTPUMaHHs 3HaHb HUIAXoM rpu. Kopnopauis CISCO 3
1997 poky ¢iHaHCye pO3pOOKY €NEeKTPOHHHUX KypciB IJI1 BUBYEHHS MEpexHUX TexHosorii. Lli kypeu
3aBXK/JIM SIKICHO CMPOEKTOBaHI i BUKOPUCTOBYIOTh HalHOBIili 3000YTKM y raiy3i Mejarorikv Ta elek-
TPOHHOTO HaB4YaHHs. ToXX He TUBHO, LIO Mijl Yac HaBYaHHS B MepexHii akagemii Cisco cTyneHTam mnpo-
MOHYETHCSI HU3KA Irop, SIKi MatoTh 3pO0OUTH MPOLIEC HaBYAHHS 3aXOIUIIOIOYMM Ta Oinbll e(eKTHUBHUM:
Peter packer, Binary game, Subnet game, Wireless explorer, Subnet troubleshooting game, Secure
volunteer game, Edge quest, Edge quest 2, Cisco mind share. Lli irpu Mmo>xHa 6€3KOIITOBHO BUKOPUCTO-
BYBaTH Ha:

1. https://learningnetwork.cisco.com/community/learning_center/games

2. http://www.cisco.com/web/learning/netacad/packetville/pr/games.
AJle, He 3Ba)KarOUW Ha BEJIMKY KUIBKICTb irop, IO OXOIUI0E cOOO0K0 Maiike BCi TEXHOJOTIT, AKi

BUBYAIOTHCS CTyJEHTaMH, nuie Binary game Moke BUKOPUCTOBYBAaTHCS Ha MOOINBHUX MpUCTposx. Ha
JKajlb HaBITh LS Ipa HE € JOCKOHAJIO, i HE Ha BCiX MOOIJIBHUX MPUCTPOSX Mpaltoe ycriuHo. ['pa Peter
Packet 6yna po3po6rena kommnanieto CISCO y 2006 poui, sik flash rpa. OcHOBHA Wik Ipu — ynpaBisTu
MaKeToOM Tak, o0 BiH AiHIIOB JO OTpUMYyBaya, MO AOPO3i OMUHAIOUM BipyCH Ta iHILI 3arpo3u, BOHA He
notpeOye BiJl KOpUcTyBaya 0COOJIMBUX 3HaHb 3 MEPEKHUX TEXHOJIOTIH 1 CIYTrye LiJsiM MOTHBAILiT LITKO-
nsipiB 10 HaBuaHHS 3a [Iporpamoro mepexHux akagemiit Cisco. B Hamm yac rpa BTpatuia cBOrO MoOMy-
JSIPHICTh Yepe3 3aXOIUICHHs IIKOJSAPiB MOOIIBHUMHU 3aCTOCYHKaMH, TOXK BHHHMKJIA HEOOXIiIHICTh poO3-
poOku rpu Peter Packet mim moOGinpHYy muatdopmy. OCKiJIBKM 3aCTOCYHOK irpOBHiA, po3poOKa IMouu-
HaeTbes 3 BUOOpy 2D nmBwkka. JlocmimkeHHs! 1IbOTO MHWTaHHS TMOKa3ajiu, 1o € Oarato BapiaHTiB 2D
JIBMOKKIB ISl HATIMCAHHSI irPOBUX 3aCTOCYHKIB mia Android, Takox 3a pi3HUMHM JpKepeaaMu HeMae Ofi-
Hi€l AyMKU 100 Kpawux 3 HuX. Ilicis mMipkyBaHb OCHOBaHMX Ha OIUTI €KCHEPTIB 3 po3poOKH 3a-
ctocyHkiB mix Android 6yno obpano newxok AndEngine. AndEngine oauH 3 HaiimomymsipHilMx Ta
HaWMOTY)XHIIIMX BiAKPUTHX AJs1 BUKOpHUCTaHHS Ha miatdopmi Android 2D OpenGL irpoBuUX IBHXKKiB,
o O0yB po3pobienuit Hikonacom I'pemniuem. Ha nanHuii MOMeHT icHye ABiI Bepcii irpoBOro ABHIKKY
AndEngine : GLES1 i GLES2. MoxHa 3HaliTi 6arato npukianiB Bukopuctands GLESI1, ane ockinbku
GLES1 Bce omHO BHKOPHUCTOBYETHCS i B HACTYIHIW Bepcii, TO MokHa cMinvMBo mounHatu 3 GLES2.
GLES2 mae nactynui Bumoru [1] :

1. GLES2 npartoe 3 Bepcissmu Android 2.2 Ta HWkue, ane B HAIOMy BUMAJKY, Yepe3 MiKCeTbHY

KOJTi3ito Ta JesiKi ckyiaji aHiMalii moTpioHo BukopuctoByBaT Bepcito Android 3.0 Ta Buine.

2. Tlotpi6Ho maTu BcTaHOBNeHY Bepcito Android 4.0 abo Bumy B IDE, sike BUKOPUCTOBY€ETbCS 1151

PO3poOKH.

3. TectyBaTu 3aCTOCYHOK Ha JaHOMY JBMXKY MOXIIMBO JIMIIE HA (i3UYHUX MPUCTPOSIX, HA eMyJIs-

TOpi BiH He Oyze npaloBaTH.

4. Takox Tpeba oO6HOBUTH Bail ADT 10 ocTaHHBOT BepcCii(peKOMEHI0BaHO).

Ane, IBWKOK 1Ie He HaiOinbina npobnema. s Toro mob skoMora Kpaiie BiATBOPUTH TPy i
matdpopmy Android, cioyaTky nmotpioHO Oyin0 OTpUMAaTH irpoBi 00’ €KTH: MOJEb TPABI, IHIIUX KH-
BUX irpoBHX 00’€KTiB, HABKOJIMIITHBOTO cepenoBumIa i T.Mm. J[nst nocsrHenHs 1iei metn Oyso oOpaHo 3a-
ctocyHok JPEXS Free Flash Decompiler. Bin npencrasnse co0oro BiIKpUTHIA 7151 KOPUCTYBaHHS
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SWF nexommninsarop Ta moaudikarop. [ictae pecypcu i3 3actocyHkiB, koueeptye SWF y FLA ¢dopmar,
Moaudikye ActionScript, 3aMiHIOE MaJIIOHKH, 3BYKH, TEKCT a00 MIPU(TH y 3aCTOCYHKY Ha 3aBaHTa)KeHi
KopucTyBaueM. Mae Garatuii HaOip BUXigHUX TUMiB naHuX. [Ipamoe 3 nnatpopmoro Java Ha Windows,
Linux abo MacOS cucremax.

[Ticns otpumanns pecypciB 3 flahs-rpu, Ham noTpiOHO MepeBecTH iX y BEKTOpHHI hopMat asist
OiNbII THYYKOTO BUKOPUCTAHHSI, B 3aJIEKHOCTI BiJl MPUCTPOIB, HA SKUX 3aCTOCYHOK Oyjie 3amycKaTucs.
Ilna upboro BukopuctoByeThes Inscape. Inkscape - 11e BucokokimacHMiA npodecioHanbHUN IHCTPYMEHT
1151 pobotu 3 BekTopHOMO rpadikoto y Windows, Mac OS X i Linux onepariitnux cuctemax. Bin mu-
POKO BUKOPHUCTOBYETHCS JTIOOUTEISIMH 1 TIpodecioHamaMu 1o BChbOMY CBITY JIJIsi CTBOPEHHS 1JTFOCTpalli,
iKOHOK, JIOTOTHIIIB, AiarpaM, KapT, a Takox BeO-rpadiku. Inkscape BUKOpUCTOBYE BiAKPUTHI CTaHAAPT
SVG (Scalable Vector Graphics) Bix W3C B sikocTi ¢popmary no 3aMOBUYBaHHIO, a TAKOX CaM € Billb-
HMM | BIAKpUTHUM TMporpaMHuM 3abe3nedeHHsM. Inkscape MicTUTh MPOCYHYTi IHCTPYMEHTH AJ1s1 pOOOTH,
SKi BUTPUMYIOTh MOpPiBHSAHHS 3 MoxuuBocTIMU Adobe Illustrator, CoreIDRAW Tta Xara Xtreme. [1o3-
BOJISIE BiZIKpHUBaTH Ta 30epirat 300paxkeHHs y Oaratbox ¢opmarax, skmovatroun SVG, Al, EPS, PDF,
PS i PNG. Inkscape Mae BceocspkHMid Habip iIHCTPYMEHTIB Ta MPOCTHi iHTepdeiic, MATPUMKY O0araTbox
MOB, @ TAK0>X MOKJIMBICTh PO3IIUPEHHS 3 BUKOPUCTAHHSAM KOPUCTYBAJIbHULIBKUX TOTIOBHEHb.

[ToTimM Ha OCHOBI OTPUMAaHUX peCypciB, BXkKe Y MOTPIOHOMY po3Mipi HAM HEOOXiHO CTBOPUTH Ha
OCHOBI HMX cripaiiTi. CrnpaidT — 1e rpadiunuii o0'ekt B KoMm'toTepHii rpadimi. Yacrime 3a Bce —
pacTpoBe 300pa’keHHs, SKE BIJIBHO TepeMilryeTbesl Mo ekpaHy. CrocTepekeHHs 3a CHpalToM T[T
HEBIJIMOBIIHUM KYTOM MPU3BOAMUTH 0 PO3KPUTTS imto3ii. ToOTO Nerine 3a Bce cripuilMaTH CIpaidiT, siK
NPOEKLi0, U0 NepeMIllyloTbcs B MPOCTOPI TakK, WO pi3HMUS He nomiTHa. ToOTo, yacTiule 3a Bce B
KOMIT'IOTEpPHUX Ta MOOIJIbHUX 3aCTOCYHKaX CHpalTH BUKOPUCTOBYIOThCS SIK aHimalis. s Toro mob
CTBOPUTHU cripaiiTu Oyno BukopucTtaHo Instant Sprite. Instant Sprite — e BIAKPUTHIA 17151 BUKOPUCTAH-
HSl, Ta BIAKPUTHUI Ui MEperiisiay Kooy OHJIAlH pecypc MpU3HAYeHWI CTBOpEHHs crpaiitiB. Jlis Toro,
06 MaTH 3Mory 30epiraTtv MOTOYHMI CTaH TPH, i IOTIM BiITBOPIOBATH MOTO 11 KOPUCTYBaya, MoTpio-
Ho BukopuctoByBaTd bJI. Android BukopucToBye st poboTH 3 6a3amMu JAaHMX BimoMmy OiGsioTeKy
SQLite. SQLite 3apexomeHyBasa cebe y sIKOCTI HaJliHOT cUCTeMU 0a3 TaHuX, siIka BUKOPHUCTOBYETHCS
B 0aratboX MoOYTOBHMX €JEKTPOHHHUX TMPHUCTPOSIX i MporpaMax, BKIo4arouu neski MP3-nporpasaui,
iPhone, iPod Touch, Mozilla Firefox i iH. 3a nqomomoroto SQLite BU MOKeTe CTBOPIOBATH ISl CBOTO
3aCTOCYHKY He3alle)kHi pelsiiiini 6a3u nanux. Android 36epirae 6a3u nanux B karano3i/data/data/<im’s
Balioro nakery>/databases Ha Bamomy npuctpoi (abo emynsropi). [To 3amoBuyBaHHsIM yci 0a3u JaHUX
3aKpUTi, AOCTYM JO HUX MOXKYTh OTPUMATH TUJIbKU Ti 3aCTOCYHKH, SIKi 1X CTBOpHIIM. J[0 TOTO % MOTPiOHO
nam’sitati, o B Android Bxe € roroBuii kiaac SQLiteOpenHelper, Binx sikoro moTpiGHO ycrnaakoByBa-
Tucs [2]. BukopucToBytou wii 3HaHHS iHTerpyBatu SQLite B cBilf 3aCTOCYHOK AyXe MpocTo.

BucnoBkn:
1. JocnimkeHHs GyHKIIOHATBHI MOXKIIMBOCTI MPOTOTHITY TPH, KM OyJI0 po3poOeHo mij cTa-
LiOHapHI MPUCTPOT.
2. CnpoexToBaHO irpoBHii 3actocyHok ais Android.
3.  BwuBueHo Ta BUKOpHcTaHO HacTymHi iHCTpyMeHTH sk : AndEngine, SQLite, JPEXS Free Flash
Decompiler, Inkscape, Instant Sprite.
4.  PeanizoBaHMii MOOUIBHUIA IMPOBUI 3aCTOCYHOK 15 NOMYJIsipi3aLiii HABUAHHS MEPEXKHHUM TEXHO-
norisim Peter Packet.

Jlitrepatypa

1. Jxeiimi Cxyepaep «AndEngine for Android Development cookboocky. : , 2013, 380 c.
2. Maiik Oysenc «The Definitive Guide to SQLite» :- 2010, 238 c.
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YK 330.101
Amnnpeesa O.1., acmipanT
HEJOCKOHAJICTBb IHCTUTYIIHHOI IHOPACTPYKTYPH MO0 3AXUCTY
ITPAB CIIOKUBAYIB CTPAXOBUX ITOCJIYT YKPATHU
Knacuunuii npusamnuii ynigeepcumem, xageopa ooniky i ayoumy

Ha croromnimuiii 1eHs B YKpaiHi iCHYe JIeKiJbKa IHCTUTYIIH CTPaXOBOTO PHHKY, SKi THM
YM {HIIUM YAHOM MAlOTh BiJHOIICHHS JI0 3aXHCTY IpaB CTPaxyBaJIbHUKIB. 3 ypaxyBaHHSM MOJO-
xeHb cratTi 21 3akony Ykpainu «IIpo ¢inaHCOBI MoOCIyrH Ta JepKaBHE PETyIIOBAHHS PHUHKIB (i-
HAHCOBUX MOCTYyr» Ta cTarTi 35 3akoHy Ykpainu «IIpo crpaxyBanHs», 0 oprasizamiid, MOKJIMKa-
HUM 3aXHIIATH IpaBa CIIOKUBAYiB y chepi cTpaxyBaHHS, HOMIHAJILHO HAJIC)KATh:

- JlepxaBHa iHCTIeKIlis YKpaiHU 3 TUTaHb 3aXHUCTY MpaB CIOXUBAYIB (ani — Jlep KCroKuBi-
HCTICKITiS);

- HanionanpHa KoMicis, 110 3/11HCHIOE JIep:KaBHE PeryiIioBaHHs y cdepi puHKIB (piHAHCOBHUX
mocyT (am — Harkomgiamocyr).

HisutbHicTs HankoMm@iHOoCIyr 1moao perysroBaHHS CTPaxOBOTO PUHKY 37eOLIbIIOro Ha-
IpaBJieHa Ha KOHTPOJIb 3a JOTPUMAHHIM CTPAXOBUMH KOMITaHiSIMH BCTAHOBJIEHUX 3aKOHOJIAaBCTBOM
HOpPM Ta MpaBWJI, 30KpeMa II0J0 PeecTpallil Ta JilleH3yBaHHs, HAasBHOCTI HEOOXiTHOTO KamiTaly,
PO3KpHUTTS iHPoOpMaIlii Tommo. JlepKCIOKUBIHCIIEKITiS HAIIICHa BiIOBIIHAM MaHJaTOM Ha 3a0e3-
MIEUYEHHS 3aXMCTy IpaB CIIOXKHMBAYiB BCIX BHUJIB MPOJYKTIB Ta MOCIYT, B TOMY YHCIi (DIHAHCOBHUX,
TOMY TEOPETUYHO MO’KEe BUKOHYBATH (YHKIIII 3aXHMCTy MpaB CIIOKHUBAYIB OJJHAK HE Ma€ HaJECKHUX
JUIS IHOTO (P iHAHCOBUX, IHCTUTYIIMHUX Ta ONEpaAIlifHUX pecypciB, 30KpeMa HAJIeKHUM YHHOM -
TOTOBaHUX CIIBPOOITHUKIB. ¥ pe3yJIbTaTi JisUTbHICTh BHINE3a3HAUYECHUX OpraHi3ailii, o0 peaib-
HOTO 3aXHCTy IpaB CTpaxXyBaJbHUKIB HE € e(eKTUBHOM. Lle mpu3BOAUTh 10 yHepeaKeHOro CTaB-
JICHHSI CTIO’KUBAYiB CTPAXOBUX ITOCIIYT JI0 CTPAXOBUX KOMITaHil, HeOa)kaHHS HACEIeHHS CTpaxyBaTH
CBOI pU3HKH 0e3 KpaiiHbo1 MOTpedu Ta MiJpuBae JOBIpY 0 CTPAXOBOTO CEKTOPY KpaiHU B LIJIOMY.
[IpakTrka cymourHCTBA y 1Miii cepi HE € TOCKOHAJIO B CHIIY PSAY NMPHYNH, OCHOBHUMH 3 SIKHX €
HEJI0JIIK a00 BIJICYTHICTH Y CYJIiB 3HaHb y c(hepi cTpaxoBOi CIpaBU Ta cTpaxoBoro npasa. OgHova-
CHO 3 IIMM BUKOPUCTAHHS CYJIOBOTO MEXaHi3My SIK CIIOCO0Y 3aXHUCTy TpaB CTPaXyBaIbHUKIB IPH-
3BOJIUTH JIO HiBETIOBAHHS CTPAXOBHX BiIHOCHH MiJK CTPAXOBHUKOM 1 CTPaxyBaJIbHIKOM.

TakuMm ynHOM B YKpaiHi CKIIaBCs psij IepeyMOB, IO CBiT4aTh PO HEOOXIAHICTh CTBOPCH-
HSl CUCTEMH 1103aCyI0BOTO BUHECEHHS PillIeHb MO CTPAXOBUX CIOPax ado IHCTUTYT CTPaAXOBOI'O OM-
Oyacmena. Crifi BUIUIMTH HACTYITHI MEPEYMOBH: CYIEPEUWINBa Cy/I0Ba MPAKTHKA BPETYIIOBAHHS
CTPaxOBUX CIIOPIB; 3pOCTaHHS KIJIBKOCTI CKapr TPOMajsH Ha JMisJIBHICTh CTPaXOBHX OpraHi3alliii;
HU3BKUI PiBeHb €(PEKTUBHOCTI JISUTBHOCTI TOBAPUCTB i3 3aXHCTy MPaB CTPaxXyBaJIbHHKIB, BHTOJI0-
HaOyBauiB, 3acTpPaXOBaHUX; HEKOPEKTHA OIlIHKA KiJTBKOCTI CKapr, M0 HAJIXOSITh BiJl KJIIE€HTIB CTpa-
XOBHX KOMITaHIi; mepeBakHO (hopMajIbHI BiIOBIJII OpraHiB Jiep>KaBHOT BJIad HA CKapTH CTpaxyBa-
JHHUKIB; BIJICYTHICTh MEXaHI3MYy IIIOJI0 3aCTOCYBaHHS 3aXOJliB, CIIPSIMOBAHHUX Ha 3aXUCT iHTEpECiB
CTpaxyBaJIbHUKIB, 3aCTPAXOBAHUX IPU HEBUKOHAHHI CTPAaXOBOIO KOMIIAHIEIO B TIOBHOMY 00CsI31 CBO-
ix 3000B'13aHb.

JIoCBiJT €BpOTIEHCHKUX KpalH CBITYUTH MPO Te, IO HAUOLIBIT eeKTUBHO IHCTUTYT OMOY/IC-
MeHa MpaIloe TOJi, KOJH iCHye pO3BHHEHAa Mepeka perioHalbHuX oMOyacMeHiB. [IpoTe mutanHs
I0JT0 3aIPOBADKCHHS B YKpaiHi IHCTUTYTY CTPaXxoBOT0 oMOyICMEHA Ha PerioHAIBHOMY PiBHI HE €
IPOCTUM 1 OTpeOye BaroMUX KpOKiB sIK 3 OOKY Jep>KaBHUX OpraHiB, Tak i 31 CTOPOHHM YYacCHHKIB
PUHKY.
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VK 338.001.8

Homnenko A.B., cT. rp. EK-14-c3
bupcrkuii B.B., fo11., K.¢.H. — HAyKOBHH KEPiBHUK

MOJIEJTJIOBAHHS ONEPAIIIIMHOI AISIJIBHOCTI TIPOMUCJIOBOI'O
NIANMPUEMCTBA
3anopizvra oeporcasna indcenepua akademis, kageopa ITEEB

B HOBiTHIX yMOBax rocro/laproBaHHsI BUpillIeHHs 3a/1a4i MiABUIIEHHS e(peKTUBHOCTI MisTbHOCTI
MiANPUEMCTB HANpsIMY 3aJIe)KUTh BiJl BUKOPUCTAHHS HUMH iHCTPYMEHTIB €KOHOMiKO-MaTeMaTHYHOTO
MO/IEJIFOBAaHHS, HE3aJIeXKHO BiJl TXHbOT rajqy3eBoi NPHUHAJIEKHOCTI.

TeopeTKo-MeTo10JIOTIYHI Ta METOAMYHI acMeKTH JOCI]IUKeHHs MpoOsieM yMpaBJiiHHsS oOre-
paLiifHOIO AISNIBHICTIO HA BUPOOHMYMX MiANPUEMCTBAX, CTBOPEHHS PE3€PBIB MiJBULIEHHS IXHIX KOHKY-
PEHTHUX TepeBar, (GopMyBaHHS pallioOHaJbHUX PO3MIpiB 3amMaciB MaTepiallbHUX pecypciB Ta FOTOBOT
NPOAYKLIT, a TaKOX CTBOPEHHS IHCTPYMEHTapito AJsl OUiHKM €(EeKTHBHOCTI 3alpOMOHOBAHUX 3MiH
3HAWIIUIA BiJyI3epKaJieHHs B Mpalpsix Takux yueHuX, sk A.l. bacekun, 10.A. benses, O.C. BixaHchKui,
B.B. Boarun, A.M. IN'amxincekuit, A.I1. I'panis, A.B. JIpsuenko, K.B. Intotina, M.M. Mipomnuk, C.B.
Mikutbsni, A.M. Hesenvos, JI.M. Hepym, B.E. Hukonaituyk, B.I. Ceprees, JI.B. Craxanos, O.I'. Ty-
posetl, P Ta iHmmx.

Po3po6nena B paMkax AaHOT TEMaTUKHM KOHLETIiSl BKJIFOYA€ HACTYITHI OJIOKU:

KoHTyp AiarHOCTUKM €KOHOMIYHOTO CTaHy — MepLl HiXK BAKOHYBAaTH MOJICJIFOBaHHsI oniepalliitHoT
JUSUIBHOCTI MPOMUCIIOBOTO MIJNPUEMCTBA, HEOOXIJHO MPOBECTH aHalli3 Pe3ysbTaTiB WOro MOTOYHOT
JSTIBHOCTI, BU3HAYMTH HOro CWIIbHI Ta cjlabKi cTopoHM. s Lporo, mo-nepiue, B paMKax KOHUEMLT
MO/JIEJIFOBAHHS ONepaLiifHOl AiSNIBHOCTI MPOMMCIOBOrO MiANPUEMCTBA BU3HA-YA€THCS CUCTEMA IOKa3-
HMKIB, 3 ypaXyBaHHSIM rajny3eBoi npuHajiexHocTi. [lo-apyre, o0uncieHi NOKa3HUKK MPOXOAATh MpoLe-
Jypy HOPMYBaHHS 3 METOIO IXHBbOTO MPHUBEAEHHS 10 CMiB CTaBHOTO BUTIsiAy. Jlani, ekcnepTHUM MeTo-
nom Caati, 3 ypaxyBaHHSIM TIPOLEAYPU MAPHOTO MOPIBHAHHS BU3HAYAIOTHCS MPIOPUTETH €KOHOMIUHOT
JSTTBHOCTI Ta OOUMCITIOETBCS Y3arajbHIOIOUMIA 1HTErpaJbHUIM NMOKa3HUK. 3aKIIOYHUM €TaroM aHallizy B
KOHTYpi JiarHOCTUKHA €KOHOMIYHOTO CTaHy € (opMyBaHHS peKOMEHAIliii CTOCOBHO MEPIIOYepProBUX
3aB/iaHb 3 TOJIMNIIeHHs (PiHAHCOBO-€KOHOMIUHOTO cTaHy TianpueMcTa. JlaHa iHpopmallis nepenaerbes
JI0 KOHTYpY MOJI€JIFOBaHHs onepauiiftHOi AisIbHOCTI.

KoHTyp MoaentoBaHHs onepauiifHol AisIbHOCTI — MICTUTh ONTUMI3aLiliHI MOJIeJi, sIKi HA OCHOBI
BXIJJHUX JAaHUX JO3BOJISIOTH MOJIMUIMTH Pe3yIbTaTH FOCMOJAPIOBAHHS, a caMe:

— MOJieNb ONTUMIi3aLil mopTdeto 3aMOBIeHb 11 Horo popMyBaHHS 3a KpUTEpieEM A0XO-HOCTI,
a60 e(peKTUBHICTIO BUKOPUCTAHHSI OCHOBHOTO KamiTaly;

— Moziesb GOpMYBaHHs AOBipY CTIOKUBAYiB JI0 MPOMYKIIiT MiAMPUEMCTBA HA OCHOBI OMITU-Mi3allil
TPUBAJIOCTI PeKIaMHOI KOMIaHiT;

— MOJIeJb ayTCOPCIHTY sl TMepepo3noiily BUKOHABIIB HEMpOQiJbHUX, JOMOMIKHUX BHIIB
onepauiiHol MisTbHOCTI 3 METOIO 3HM)KEHHS ILIHM TPOAYKIi B YMOBaX HE3MiHHOI HOPMH peHTabelb-
HOCTI TOIIIO.

Pe3ynbTaT onTUMI3aLlii KOHTYPY MOJENIOBaHHS ONepaLiifHOT AisTbHOCTI NepeatoThes 10 KOH-
TYpY OLIHKM peaiizauii onepauidHux uineid. KoHtyp ouiHku peanizauii onepauiifHux wuijgei — metoro
JIaHOTO eTarly KOHLeMNuii € 3a0e3MeYeHHs] KOHTPOJIIO 332 BUKOHAHHSIM CUCTEMU HE3aJIekKHHUX Ta JOIMOB-
HIOIOUM OMepaLiiiHuX Lifel, BU3HAaUeHUX Ha MOTMepeIHbOMY eTari.

Takum umHOM, po3poOsieHa MOAEIOKYa CUCTEMA JI03BOJISIE MJIaHyBaTH PI3HOMAaHITHI cLEeHapil
PO3BUTKY MiANPUEMCTBA Ta MPOBOAMTHU iXHI MOPIBHSAIBHUIA aHai3 3 BUOOPOM HalKpalnoi ajbTepHaTH-
BH, CIIUPAIOYHMCh Ha TETIEPIITHIO pUHKOBY KOH FOHKTYPY Ta CTpaTeriuHi i opraHi3aii.
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YJIK 332.6
Baxynenxo T.C., acuctent
HPOBJIEMATHUKA INOJITUKHA HIHOYTBOPEHHS
HA PUHKY HEPYXOMOCTI
3anopizvra oepocasna indcenepua akaoemis, kagpeopa ITEEE

PHHOK JXHTIOBOT HEPYXOMOCTI € HEBiJI'EMHOIO CKJIQJIOBOIO €KOHOMIKM KpaiHu. BiH Mae Ba-
JKJIMBE SIK €KOHOMIYHE, TaK 1 coIliabHe 3HAUEHHS, OCKUIBLKH 3aJI0BOJILHSE OJHY 3 0a30BUX MOTPed
Tmojeit — motpedy y kUt J{1s 3HAYHOT YaCTWHU HACEJICHHS HAIlol KpaiH! JKHTIIO € TOJIOBHUM Oa-
raTcTBOM, 0a31ucoM 30epeKeHHs POJMHY, MiATPUMKH IICUXOJIOTIYHOI PIBHOBArd Ta BIEBHEHOCTI.

3a0e3MmeueHIiCTh JKATIOM - OJIMH 3 HAaWBXIHMBIIIHAX COIIaThHUX MOKA3HUKIB, IO BigoOpa-
’Ka€ piBEHb )KUTTS HACEICHHSL.

B ymoBax kpu30BOi €KOHOMIYHOI CHUTYyaIlii B YKpaiHi He BTpavae aKTyaJbHOCTI IMHATAHHS
BJIOCKOHAJIEHHS (popM pealtizailii KHUTIOBOI MOMITHKHU, aJ’Ke Ha ChOTOHI 3a0e3MeUeHHs] HaCeIeHHS
KHUTIIOM 3QJIUIIAETHCS] BXKITUBOIO HEBUPIMICHOIO MPOOIeMOI0. 3HAYHA YaCTHHA HACEICHHS MPOKH-
Ba€ B HE3aJOBIIBHUX YMOBaX. 3a0€3MEYEHICTh JKUTIOM BEIMKOIO MipOIO BH3HAYa€ PiBEHb JKUTTS
HaceJICHHs, IHTCHCUBHICTD IIPOIECiB Mirpariii, JemomyJIsAIlil0 HAaceJIeHHS Ta SKICTh JIIOJICBKUX pe-
CypCiB B IIIJIOMY.

31aTHICTh JIIOJUHU BHPIIIATH JKATIOBY IPOOJIEMY 3alleXKHTh BiJl 0ararboxX COIMIabHO-
€KOHOMIYHUX (aKTOPiB Ta MPOIECIB, IO BiIOYBAIOTHCS B CYCHIIBCTBI. 3a YMOBH HU3BKOI ILIATO-
CITPOMO’KHOCTI TIEpeBa)KHOI O1IBINIOCTI HACeJICHHS KpaiHu ymie 5-8 % Moke caMOoTyXKKH 3abe3re-
YHUTH ceOe BIACHUM JKUTIIOM.

Jlo ocHOBHMX (paKTOpIB, IO BU3HAYAIOTH JOCTYITHICTH JKHATJIA, MOXHA BIHECTH HOTO Bap-
TICTh, CYKYITHUH JOX1J ¢iM’1, YMOBH IIOTEUHOTO KpEAUTYBaHHS, a TaKOX 1H(IAIIiHI mpouecH, 00-
carW OyJIIBHHIITBA JKUTJIA, OIOJATKYBAHHS HEPYXOMOCTi, pO3MIp IIaTH 3a YKUTJIOBO-KOMYHAITbHI
MOCITYTH TOINO. Y Tepioj] KPU3K TaKOXK ICHYIOTh CBOI ocoOimBOCTI. Uepe3 HemocTaTHi (piHAHCOBI
peCypCH TOIUTOM OLTBITIE KOPUCTYIOTHCS HEJIOPOTa HEPYXOMICTh: BTOPHHHE JKUTIIO a00 HOBOOY10-
BU MaJIoi IJIOMI].

3amava miABUINEHHS JOCTYITHOCTI JKUTIIA BUMArae IMoJabIIor0 PO3BUTKY JKHUTIOBOTO TOC-
nojapcTBa B YKpaiHi, popMyBaHHS HUTICHOTO KOMILIEKCHOTO MiAXO0IY /10 BUPIIIEHHS I[HOTO BaXK-
JMBOTO COIAIFHOTO acHeKTy 3a0e3NedeHHs XUTTEMSUTLHOCTI HACENICHHS, SIKHMi BPaxOBYBaB OW
ocobauBoCTI (popMyBaHHS MOMUTY Ta MPOMO3HIIT HA HEPYXOMICTh, BUPIIIIyBaB HEJIOJIKU OpraHiza-
Iii imoTeyHoro Ta OyiBeIBHOTO PHHKIB, a TAaKOX PUHKY OPEHJH, B YMOBaX HH3BKOI KYIiBEJIBHOI
CIPOMOYKHOCTI HAaCEJICHHSL.

Jlst peastizariii mocTaBieHOl 3a/1a4i B YMOBaX €KOHOMIYHOI KpW3H, HEOOXITHO: JOCIIIATH
Cy4JacHHUH CTaH PUHKY JKHUTJIAa B YKpaiHi, BU3HAYUTU KOe(ILi€HTH HOro JOCTYMHOCTI; JAOCIIIUTH
(baxTopH, IO BH3HAYAIOTH JOCTYITHICTh JKUTIIA, T BU3HAYUTH 1X BIUIMB Ha IIE€H MOKA3HWK; y3araib-
HUTH ICHYIOYI MeXaHi3MH (iHaHCYBaHHs OyIiIBHUIITBA COLIAJIBHOTO XKUTJIA; PO3POOUTH MeXaHi3M
JIOTAIIMHOT TTOJIITUKH JIJIS CiMEH 3 HU3BKHM PIBHEM JIOXOJIIB IIPH JIOBIOCTPOKOBIM OpPEeHII Ta BU3HA-
YHUTH POJIb INOTEYHOTO KPEIUTYBAHHS )KUTIOBOT HEPYXOMOCTI B yMOBaX KpHU3H.

Jliis moOyI0BH MOJIeNi IIHOYTBOPEHHST HAa PUHKY XXKHTIOBOT HEPYXOMOCTI B CYYacHUX €KO-
HOMIYHUX YMOBaX, 3alpOIOHOBAHO OCOOJIMBY YBary MpUIUTUTH (paKTOpam JOCTYITHOCTI )KUTIIA, SKi
XapaKTePU3YIOTh TUIATOCIIPOMOKHICTh HE3aXHINEHUX BEpCT HaceeHHs, (pakTopam (iHaHCOBOI JI0-
TalilHOI JIOTIOMOTH, JOBFOCTPOKOBOI OPEHIM Ta IMOTEKH
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YK 330.101.52:004
JlBopuix M.O., acipant
AHAJII3 I IPOBJIEMU CTATUCTUYHOTI'O CITIOCTEPEXXEHHS 3A PO3BBUTKOM
IHOPACTPYKTYPHOI'O 3ABE3IIEYEHHSA
Knacuunuii npueammnuii ynisepcumem

Jlist cTaHOBICHHS iH()OPMAIIHOTO CYCITIIBCTBA B KpaiHi OJHUM 13 TOJIOBHUX YAHHHUKIB HOTO
PO3BHUTKY, CTa€ OTpUMaHHs NOTpiOHOT iH(popMalii, ToMy 3a0BOJIeHHS iH(pOopMaIiitHuX moTped cy-
CIIBCTBA € TOJIOBHUM 3aBIAaHHSIM, BHPIIIEHHS SIKOTO MOXIIMBO JIMINE MPHU PO3BUHYTOMY iH(pa-
CTPYKTYpPHOMY 3a0e3leueHHi Ta JoUiIbHOMY Horo BUkoprucTanHi. Tpeba Bia3HauuTH, 1110 iHpOpMa-
MiiHI TOTpeOM HaceleHHS MOXIIMBO 3aJ0BOJIBHATH HE TITBKH B MEpPeKHOMY iH(OpMaIiiiHOMY
MPOCTOpI, aje i TpaauIiiHuMHU 3aco0aMi — B OCBITHROMY IPOIIEC B IMIKOJIi 1 B IHITNX HaBYATHLHUX
3aKJIa/1ax, a TAKOX IMUISTXOM YUTaHHS KHUT, Ta3eT, )KypHaIiB.

3aranpHy 1HGPACTPYKTYPY MOXKHA PO3TISIATH B PI3HUX BUIAX MiSUTBHOCTI, ane s JOCIHi-
JUKCHHSI PO3BUTKY 1H(GOpPMAIiIHHOTO CYCHUIBCTBA MH O3HAHOMHMOCH 3  iH(OpMAIiifHO-
KomyHikariitHoto iHppacTpykTyporo (IKI). B IKI BXoauTh CyKymHIiCTh TEpUTOPiaIbHO PO3IOijie-
HUX JIEP)KaBHUX 1 KOPIOPATUBHUX IH(QOPMAIIHHUX CHCTEM, JIiHIH 3B’SI3Ky, MEpeX 1 KaHAIIIB IMepe-
Jadi JaHUX, 3aco0iB KOMYHIKalii 1 yrpaBiiHHS iHGOpMAIifHUMU MOTOKAMH, a TAKOX OpraHizarii-
HUX CTPYKTYp, MPABOBUX 1 HOPMATHBHUX MEXaHI3MiB, IO 3a0e3MeUyIoTh 1X e()eKTHBHE QPYHKITIOHY-
BaHHS. AJle HE TUIbKU ICHYBaHHS Ta pO3BUTOK HOBITHBOI TEXHOJIOTII, METOIB nepeaadi iHpopmartii,
HE JIa€ MOJKIMBOCTI BHU3HAYHWTH, Ha SIKOMY €Talli PO3BUTKY iH()OPMAIIHHOTO CYCHiJIbCTBA 3HAXO-
JTUThCS YKpaiHa, ToMy JUIsl JOCTIPKEHHS IIbOTO SBUIIA B HAIIM KpaiHi 3aly4eHo opraHizaiii, sKi
3alMarOTHCS PO3POOKOI0 METOIB 300py 1 0OpOoOKH iHpopMaIlii, ane TisIbHICTh SKUX Ha ChOTOJIHI
HE € CKOOPJMHOBaHO0. B Harmiif kpaiHi iH(popMmaIlito mpo po3BUTOK iH(OPMAIIHHOTO CyCIiIbCTBA
HA/Ial0Th OPTaHM JIEPYKABHOI CTATUCTHUKH, SIKI BAKOPUCTOBYIOTH Miapo3ain «Omeparopu 3B s3Ky Ta
poBaiiiepy 3 TUTaHb CTATUCTUKH MOIITH Ta 3B SI3KY».

[Tin yac nocnifkeHHs PO3BUTKY iHPOPMALIHOrO CycHiJbCTBAa OpraHH Jep)KaBHOI CTATHCTHUKH
BUKOPHUCTOBYIOTh 3BiTH TakuX (opM, ak: Ne 43-3B’5130K «3BiT npo TenedoHi3allito 00’ €KTiB y CiTbChKii
MicLIeBOCTI i OTpeOM HaceleHHs B JAOMAIIHIX Tele(OHHUX MepeXkax 3arajbHOro KOPHCTyBaHHs»; No
11-3B75130K  «3BIT Mpo MpoayKiito 3B’ a3Ky»; Ne 13-3B°530K  «3BiT Mpo HasiBHICTH 3ac00iB 3B’ s3Ky»; Ne
12-3B75130K  «3BIT MPO JAOXOAM BiJl OCTYT 3B 3Ky». JIJIsl MOAambioro MOCHiHKeHHS 32 PO3BUTKOM iH-
dbopmaTuzanii  CycmiibcTBa ~ BUKOPUCTOBYIOTH  MiApo3nin  «Buxopuctanns  iHdopmaiiiiiHo-
KOMYHIKaI[IHHUX TEXHOJIOTI# Ta eJeKTPOHHOI TOPTiBJi HA MANMPUEMCTBAX». 3aJ0BOJICHHS iHpOpMaIlliii-
HUX MOTped HaceIeHHs 3aJIeXKUTh BiJl MOMKIIMBOCTI IOCTYITY IO MEPEXi 3 KOMIT FOTEPHOT TEXHIKH YU MO-
6imsHOTO Tenedony. Illo cTocyersest 360py iHpOpMALIiT 3 JOMOroCcIIOAAPCTB, TO HA CHOTOIHIIITHIHN Yac
JlaH1 30MparoThes 3a JTOMOMOTOIO JBOX aHKET, mepina — 1e ankera No2 «CtaH 340poB’s WiIeHIB J10-
MorocmofapcTsa. JIoCTyn JOMOTOCIIONAPCTB IO OKPEMHX TOBApiB Ta TOCIYT» Ta JIpyra — aHKeTa
Ne3 «Camoorrinka 10x0/1iB JoMorocnoapeTs. JJoctyn qomorocnoiapeTs 10 IHTepHETY Y.

Jlo HaiOimpmmx mpobiieM 300py iH(oOpMaIlii MO0 PO3BUTKY iH(GOPMAIIHOTO CYCITIIHCTBA
ciIy>)k0aMM CTaTUCTUKU BITHOCUTBCA Te, 1I0: 1) 306ip JaHUX MPOBOISTHCS PIJIKO (OJMH pa3 Ha PIK,
a00 OJIMH pa3 Ha JIBa POKH) B TOH Yac KOJIM KUTbKICTh KOPUCTYBAUiB KOMIT IOTEPHOIO TEXHIKOIO 3Mi-
HIOETHCS 3 KOXKHUM THOKHEM; 2) 30ip iH(opMalii BiIOyBaeThes 3a JOMOMOTOI0 3acTapiiux ¢popM Ta
croco0iB 300py, KOJIM iCHYe Mepexka [HTepHeT i Maiike KOKEH JISHb 3’ SIBJISIEThCS 0e3J1iY HOBHX MO-
XKIIMBOCTEH oTpUMaTtu JaHHi; 3) B aHkeTi No3 He BKa3zylOThcs BUJU JIOMEHIB, SIKI BUKOPUCTOBYIOTb,
pa3om 3 M B aHKeTi No2 mepepaxoBaHUil He TOBHHH MepeTiK MiCIlb Ta 3aC001B KOPHCTYBaHHS Me-
pexero [nTepHer.
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YK 330.101
Jsaenxo O.I'., k.e.H.
CTATUCTHUYHE ITPOT'HO3YBAHHSA PO3BUTKY BAHKY HA OCHOBI METOAY
®OHIOBOI'O IYJQy
Knacuunuii npusamnuii ynigeepcumem, xageopa ekOHOMIUHOT KibepHemuKy ma cmamucmuky

MeTtoJt GOHIOBOTO IYITY IOJISATAE Y 3iCTAaBICHHI 3arajbHOI MOTPeOH B JIKBIIHUX 3aco0ax 3
HasIBHUMH JKepeJlaMu iX HaJIXOJDKEHHS, sIKi epe0yBaloTh y po3nops/pkeHHI 6aHKy. OcoOIuBICTIO
X0y € Te, IO BCi HAJIXOJDKEHHS OAHKY PO3TJIAAOTHCS K €TUHHUEA mmys Oe3 audepenIiiarii 3a
JuKepenaMu piHaHcyBaHHS. B OCHOBY mokiazieHo ABa oueBUIHI TBEpKEHH: 1) JIKBIAHICT 3pocTae 3i
301JBIICHHSIM JIETIO3UTIB | 3HKEHHSIM OOCATIB KpeAUTYBaHHS; 2) JIIKBIAHICTb 3HMKYETHCS 31 3MEHIIIEH-
HSIM JIEMO3UTHOT 0a3M 1 3pOoCTaHHAM MOTpeOM y KpeauTax. Y Mpoueci OLHIOBaHHS MOTped OaHKy B
NiKBiIHUX 3aco0ax HeoOXiaHO OpaT 10 yBaru He Juile GpakTHUYHI, a i O4iKyBaHi IpOIIOBI MOTOKH.

OCHOBHI eTaInu 3acTOCyBaHHS MeTOAy (POHAOBOrO MyJy: BM3HAU€HHs IUIAHOBOTO Mepiomy s
OLIIHIOBAaHHS MOTPeO JIKBIAHOCTI; MPOrHO3YBaHHs 00CATIB KPEAUTIB 1 AEMO3UTIB 11 00paHOro nepioay;
00YMCIIEHHS! OYiIKYBaHOT JAMHAMIKM 3MiHM OOCSTIB JIKBIJHMX KOLITIB MPOTSIrOM TIUIAHOBOTO MEpioay;
OIliHKa HETTO-JIIKBIIHOT TO3MIIii OaHKY MPOTITrOM TUIAHOBOTO TEpiofdy; CKIAACHHS IJaHy Aiil y pasi
BUHUKHEHHS JeiuTy ad0 MO3UTHUBHOTO CaJIbIO JIIKBIAHOCTI. Maro4uu JOCTOBipHU MPOrHO3 JiKBITHOT
no3uilii 6aHKy, MEHEKMEHT MOKE OLIIHUTH CBOI MOKJIMBOCTI, 3aJly4UTH KOIITH 3a MPUHHATHOIO I[IHOIO
3 JIOCTYMHUX JDKEpes Ta IUIaHyBaTH HisibHiCTh. MeTtoa (oHAOBOro mylsy JOLIIBHO 3aCTOCOBYBATH,
KOJIM pecypcHa 0a3za 0aHKy 10CTaTHBO OJHOPIJHA, @ MOXKIIMBOCTI BUKOPUCTAHHS HEAETIOZUTHUX JKEpe
MOMOBHEHHSI JIIKBIIHUX KOLUTIB OOMEXKEHI.

|— Bsummi mam
| OBCATH Kp ENHTHHE OBCATH DEMOSHTHHEE |
| onepani baHKy omepaniil Gamey
BusHaueHHA AHUTHYHIG [IOK@HHKE BHsHAIeHHA MHANTHUHHE [OKAsHHKE
TMHAMYHEY PANE  KPEJHTHE OUHAMIYHEY pPAGE Oel0sHTHHE
onepamiii fanky onepaniii Ganwy
[poraos KpemiTHNE onepamiil Gy | | Tlporeos DEM02HTHEE 0Iep A Ganky

i Hia P OTHOSHOTD PIEHA MMEEIHOCTL

l

[pHEHATIA T2 PEAMSANA VIIP AEMMHCHHE PIEHE

3 NOJANEIIOTO DOSBHTEY

GaHKy

Puc. 1. Moaenb cTaTUCTUYHOTO TIPOTHO3YBaHHS PO3BUTKY OaHKY

[Ipu nporHo3yBaHHI B Mozeni (puc. 1) BUKOPUCTOBYIOTbCS €KCTpamoIsALiiHI METOAU B OCHOBY
SKUX CKJIaJatoTh AUHaMivHi psiad. [To cyTi ekcTpanossiisi € IepeHOCOM 3aKOHOMIpHOCTEM 1 TeHIeHLI i
MUHYJIOTO Ha MaiHOyTHE Ha OCHOBI B3a€MO3B'SI3KIB MOKA3HUKIB OJHOrO psiay. Metoa 103BoJisie 3HANUTH
piBeHb psiy 3a ioro Mmexamu, y mailOyrHpomy. Ekcrpanonsuisi epekTuBHa s KOPOTKOCTPOKOBHUX
MPOTHO3iB, SKIIO JaHi IMHAMIYHOTO PSly BUPaKeHi CKpaBo i CTIKKO.
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VJIK 338.4.62
Kamymikos O.C., porr.., K.e.H.
THHOBAIIIMHA CKJIAJIOBA
B PO3BUTKY HAIIIOHAJIBHOI EKOHOMIKH
3anopizvra oepocasna indcenepua akaoemis, kageopa EIT

B ymoBax mocuieHHs ri100aJIbHOT KOHKYPEHTHOT 0OpOTHOM MicIle HaI[iOHATLHOI €KOHOMIKH
Ha CBITOBOMY PHMHKY 3aJIEXHTbh BiJ] il KOHKYPEHTOCIIPOMOKHOCTI, sIka Bce OLIbIle BU3HAYAETHCS
SIKICTIO TOBapy, HOr0 HOBU3HOIO, HAYKOMICTKICTIO Ta IHTEJIEKTOMICTKICTIO.

[IuTanHsAM 1HHOBALIHHOTO PO3BUTKY HPUCBATIIM cBoi mpami jpociignuku: O.1. Amora,
M.B. bopcenko, O.1. Bonkos, A. I'anpunachknii, B.M. 'eenb, JI.M. T'op6au, A. Knaitakaext, 10.B.
Komiituenko, C.B. Kopcyncebkuii, H. Kpacnokytebka, O. Ky3emin, B.€. Hosunpkuit, E. HoiiBipT,
ILIL Iactymenko, K. ®pumep, M.A. Xsecuk, C. Arymaix Ta iH.

HasiBHicTh BeMKOT KiJIbKOCTI TOCIIPKEHb B Tajy3i IHHOBAIIfHOT aKTUBHOCTI Ta CTPATETi4YHOTO
PO3BUTKY HE 3HIMae MpoOJIEeMAaTHYHOCTI i JUCKYCIMHOCTI 111010 MUTaHb POJi Ta MicIlsl iIHHOBaIiHOTO
CKJIaZIoBOi B PO3BUTKY HalliOHAJIbHOT EKOHOMIKH.

CborojiHi, y 3B’3Ky 3 BKJIFOUEHHSIM €KOHOMIKM YKpaiHM B Cy4acHi LMBLII3aliiiHI npoLiecH iH-
HOBALiHOTO TUMY, HA3BUYAiHO CKJIaJHUM € MUTaHHS CTBOPEHHS €IMHOTO KOHLENTYalbHOTO MiAXOLY
JI0 Kateropii «iHHOBalliiiHa ckyafoBa». Bce yacTilie BUHMKAIOTh cpoOM MoOYI0BH KOMIUIEKCHHUX MO-
Ka3HUKIB, 1110 XapaKTepU3yIOTh Pi3HI aCMEKTH IHHOBALIHHOTO PO3BUTKY HalllOHaJIbHOT ekoHOMikH. Ce-
pen Takux MOKa3HWKIB MOTPIOHO BUIIIUTH HACTYIIHI TPYNHU: IHTENEKTyallbHi, KaapoBi. Aye iHTerpaib-
HOTO TIOKa3HMKA MOKH 10 HE iCHYE.

Po3poOka TeopeTHIHMX MiTXOAIB 10 BUPIIIEHHS €T MpobJieMy Jae MOXKIMBICTh O€3 eTaabHO-
rO CIIBCTaBJICHHSI BEJMKOI KiJIbKOCTI TTOKa3HUKIB MOPIBHIOBATH iHHOBAIIHHUI PO3BUTOK HalliOHAJIBLHOT
€KOHOMIKH, pO3pOOHTH 3aX0/H 1010 HOTO YIPaBJIiHHS.

BaximBUM MOMEHTOM PO3BUTKY IHHOBAIIHO-1HTEIEKTYAIBHOTO ITOTSHITIATY KpaiH! € CHUC-
Tema ocBiTH. JKo/Ha KpaiHa, sKa MKIyeThCsl PO PO3BUTOK HAIlOHAIBHOI OCBITH, HE 3a/10BOJIeHA i1
e(eKTUBHICTIO MpUHAKMHI 3 TpboX MpuuuH. [lo - mepiue, yepe3 HEJOCTATHIO OMEpPaTHBHICTH BIPOBa-
JOKEHHS] HOBHMX 3HaHb Y HaBUaJIbHUI Mpoliec, TOOTO HU3bKUI piBEHb iHTerpallii TakuX OKpeMHX i B3ae-
MOIIOB’ SI3aHUX CHCTEM, sIK Hayka i ocBiTa. [lo - apyre, yepe3 HeJOTPUMAaHHsS MPUHLMMIB COL{iadbHOT
CIpaBeJIMBOCTI, 3TIHO 3 IKUMH KO>KHA MOJIO/a JIFOAMHA, 110 MparHe 3HaHb, MOBUHHA MaTH YMOBH, abu
ix 3100yTH. Ilo - TpeTe, pUHOK OCBITH HEAOCTATHBO BIATYKYEThCS Ha MOTPeOM 4acy, MPAKTUKW TOLLO.
Omxe, YKpaiHi moTpiOHa cTpaTerisi BUNEpeKaJIbHOTO 1HTEJIEKTYaJIbHO - IHHOBAIIHHOTO pO3BUTKY. Ca-
Me BiH MOJKe 3a0e3MeUYnTH CrpaBe MBI Ta PiBHI MOMJIMBOCTI JJis BCiX HapoiB (HAapOAHOCTEH) y miaHi
reHepyBaHHsI HOBUX TE€XHOJIOTiH, 3HaHb, HOBOT iH(opMallii K nepinoifnei Oynb - SKOro po3BUTKY - CBi-
TOBOTO, HalliOHAJILHOTO YM perioHajbHOro. Bim piBHS OCBiTH, HaykH, iX epeKTHBHOI iHTerparii 3ase-
KaTh HUHI BCi aTpuOyTH iHHOpPMAaILIIHHOTO CYCITITLCTBA, a TAKOXK KOMITOHEHTH iH(pOpMalliiiHOT €eKOHOMI-
ku. Ha »anb, KpaiHH, 110 pO3BMBAIOThCA, i KpalHU 3 MEPEXiJHOK €KOHOMIKOO, 10 SIKMX HaJeXHTh i
VkpaiHa, 11e He TTOBHOIO MipOlO BUKOPUCTOBYIOTh yci MepeBaru it MoTeHLiiHi BUroau, ski Hagae iHdo-
pMalliiiHe cycniibCTBO. [ eHepyBaHHs 1 BUKOPUCTaHHS 3HaHb, IHBECTULIT B HayKy Ta OCBITY 3aJyld 3a-
Oe3neveHHs CTaJlloro po3BUTKY i MiJABUIIEHHS PiBHA JKUTTS B Pi3HUX KpaiHax iCTOTHO pi3HATHCS. 3a Ja-
HuMHU CBiTOBOro 0aHky, 85% CyKyMHHX CBITOBMX iHBECTHMLIH B HayKy 3AiHCHIOIOTH KpaiHH - 4JIEHU
OECP, 11% - Ingis, Kutait i Bpa3uinis Ta HOBi mpoMHcIOBO po3BUHEHI kpainu CxigHot A3zii, i aume 4%
- peiTa KpaiH CBiTYy, 0 KX HaJeXUTh i YKpaiHa. ToMy KpaiHu 3 MepesoBOI0 €KOHOMIKOIO CTBOPHIIH
1715t cebe OnarosaTHe 3aMKHEHE KOJIO, KOJIM pe3ysibTaTH HAyKOBHMX JOCIIDKEHb i SKICHOT IMiJrOTOBKH
KaJpiB 3a0e3MeuyloTh CTBOPEHHS HOBUX 0araTcTB, sIKi € OCHOBOIO JIJIsl TIOJANIBIIOTO PO3BUTKY.
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YK 330.341.1
Kionos 1.0., noir., k.e.H.
MOJIEJII CTUMYJIIOBAHHS PO3BUTKY NOHOBJIIOBAJIBHUX JIKEPEJI EHEPTTI
3anopizvra oeporcasna indcenepua akademis, kageopa ITEEB

OnHi€I0 3 YMOB JOBrOTPUBAIOTO CTIHKOTO PO3BUTKY €KOHOMIKH € YMOBUIGHEHHS TEMIIiB
eKCIUTyaTallii HeIOHOBIIIOBAaHUX PECYPCiB, 3aMillleHHs X MOHOBIIOBAHWUMH 1 3HMIKCHHS HaBaHTa-
JKCHHS Ha aCHMUTAIIMHUHN IMOTEHIia)I HABKOJMIIHBOTO cepenoBuina. Oco0mBoi akTyallbHOCTI T10-
CTaBJIeH] 3aBAaHHsI HAaOyBalOTh JUIs Tajy3ell eHepreTHYHOro rocroapcTBa, EHEPropecypceis, 1o €
OJIHAM 3 OCHOBHHX CITO’KMBA4YiB, 1 SIKi iCTOTHO BILIMBAIOTh Ha HaBKOJHINHE cepeponuine. [lomaiOHi
3aBIaHHS PO3B'S3YIOTHCS B €HEPreTHYHOMY T'OCIIOAAPCTBI OaraTboX KpaiH CBITY (SK IPOMHCIOBO
PO3BUHEHUX, TaK 1 TAKUX, IO PO3BUBAIOTHCS), 1 CBITOBUH JIOCBII MOKA3ye, IO OJHIEIO 3 YMOB IIPH
IbOMY € (OpMyBaHHS Ji€BOTO MEXaHI3My CTUMYJIFOBAHHS i MPAKTHYHOTO BUKOPHCTAHHS HETpaJIu-
[IHHAX TOHOBJIFOBAHMX JKEPEIT CHEeprii.

[Ipu BchOMY Pi3HOMAHITTI METOAIB, (GOPM 1 IHCTPYMEHTIB Jep:KaBHOI MIATPUMKH BUPOOHU-
KiB 1 CITOXKMBAYiB «9YHCTOI» €HEprii B CBITOBIM MPaKTHUIl B JaHWW Yac HAWOLIbIe BU3HAHHS OJIEp-
KaJIM JIBI MOJIEN CTUMYJIFOBAaHHSI OCBOEHHS TIOHOBJTIOBAHUX JKEPEJ €Heprii: KoMITeHcalliiiHa i KBO-
THa.

CyTb KOMIEHCAIITHOT MO/IelTi OJISITaE B TOMY, 110 JiepKaBa BCTAHOBIIIOE 3aKyIiBEIbHI IHU
Ha «YUCTY» €HEprilo0 Ha piBHI pealbHUX BHTPAT Ha ii BUPOOHHUIITBO, KOMIIEHCYIOUH BUPOOHHUKAM
HiJBHUINEHI BUTPATH MPOTATOM TPUBAJIOro mepioay vacy. Cucrema ¢ikcoBaHux TapudiB Ha eHep-
rifo, BUpoOsieHy Ha ocHOBI BJIE, Biepire Oyna anmpoboBana B 1978 p. B CIIIA (Ha piBHI OKpeMHUX
IITaTiB), @ B OCTAHHE JIECATHIIITTS OJiep)Kajia BU3HAHHs B 0araThboX €BpOMeichKkuX Kpainax - B Hi-
MeuunHi, [1IBeitnapii, Jlanii, Icmanii, I'pemii i1 iH., a TaKoX y psJi JepKas, IO PO3BUBAIOThCS, B [H-
nii, Tainanni, bpaswunii, [ngonesii. B ganwmii yac 1ei mpuHIUN iHOyTBOpeHHS Ha eHeprito Bix [1JIE
BHKOPHUCTOBYIOTH OiJbInie 40 KpaiH CBITY.

Cucrema KBOTYyBaHHS BUPOOHHIITBA (CIIOKMBAHHS) €HEPrii MOHOBIIOBAHUMH JUKEpeTaMu
eneprii (IIJIE) ictotHo momoame. Komnanii, mo nepeBAIyIM o}iliifHO BCTAaHOBJICHI KBOTH BHPO-
OHMITBA (CIIOKUBAHHS) «YUCTOI» €HEPril, MOXKYTh IPOJABATH IIi «HAJIHIIKN» 332 PUHKOBUMH ITi-
HaMmU. SIKIIO KOMITaHis He crpaBuiacs 3 o(iliifHO BCTAaHOBJICHUMH KBOTAMH BHPOOHHUIITBA (CIIOXKH-
BaHHS) «YUCTOI» €Heprii, BOHa MOXe 3apaxyBaTd X BUKOHAHHS IIISIXOM TOKYIIKH «3€JeHUX cep-
TU(IKATIBY y OpraHizailiii, 1o MalTh «HaJAMIPHY» 9acTKy BHPOOHHIITBA (CIIOKUBAHHS) «YHACTOI»
eHeprii abo 3amnaruTu mrpad, KUl HaKIaTaeThCsl HAa Bech 00'€eM HEBUKOHAHHS 3000B's3aHb. Pi-
BEeHb IITpadiB cTae Map)KIiHAIBHOIO I[IHOIO cepTH(]IKATIB HA PHHKY, OCKUTBKH KOMIIAHII IIIBH/IIIIE
BBOKATUMYTh 3a Kpallle 3aIulaTUTH mTpad, HiK KyIMyBaTH cepTU(IKaTH 3a BHINOK (YAM piBEHb
mrTpady) MiHOIO.

[pyHTYIO4HCH Ha MIDKHAPOJHOMY JOCBiMi IUIS CTHMYJIIOBAHHS PO3BUTKY IOHOBJIIOBAHHX
JoKepen eHeprii B YKpaiHi MOKHa JIaTH HACTYITHI pEeKOMEHJAIlil: MpOBEACHHS MOHITOPUHTY JUIS
BCTAHOBJICHHSI KOHKPETHUX JIaHUX 1 BUKOPHCTaHHs audepeHiiioBannx 3anexno Bin Burisay [IE
Tapu(iB - BU3HAYECHHS BUJIB YCTAHOBOK 1 iX IPOJYKTUBHOCTI; BcTaHOBieHHS Tapu@iB Ha [1J[E He-
3aJIe)KHO BT I[IHU JUTS TIPOMUCIIOBUX CIIOKUBAYIB 1 TapaHTYBaHHS po3Mipy TapuQiB Ha pi3HI BUIAH
[TIE na cTpok 10 20 poKiB; 3MEHIIEHHS PU3UKY OOMIHHUX KYpCiB BIIOTU LUIIXOM OOJIKY BUTpAT
Ha OOMIH BJIIOTH B Tapu]i Ha eJIEKTPUIHY SHEeprito abo OIuIaTy IMPOBEJICHOI eHeprii B KOHBEPTOBa-
Hilt BamoTi (€Bpo, Jtonap); audepenuiaris po3mipy Tapudis 3anexHo Bix Buny I1JIE, o6'emy iHBec-
THUIIH, TOTY>X)HOCTI yctaHoBok [1JIE, a Takox jerpecis TapudiB i CTBOPEHHS TaKAM YAHOM BiJIITO-
BIJTHMX YMOB JUIsl CTUMYJTtOBaHHs BipoBakeHHs [1J(E.
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YJIK 519.86
Komazos I1.B., o1, x.e.H.
METO/I PEAJII3BAIII CHCTEMM YIIPABJITHHS BAPTICTIO EKOHOMIYHOI' O
OB’EKTY
3anopizvra oepocasna indcenepua akaoemis, kagpeopa ITEEE

CBiTOBHI JOCBIJI TIOKA3ye, IO YCIIiXY JOCATAIOTH IMiAMPHEMCTBA, SKi MPAIFOIOTh HA ITiJ[BU-
IIIEHHsI CBOTO TOTEHIlialy, OpI€EHTOBaHI Ha 30UIBIICHHS BapTOCTI MiAMpUEMCTBA. BaxInBOIO ymo-
BOIO ITPOTHUCTOSTHHS PYHHIBHUM (DaKTOpaM € MpoIiec HarpoMapKeHHS KaliTary i 3pocTaHHS BapTo-
CcTi mianmpuemcTBa. JJs miAIpUEMCTBA 3pOCTaHHs HOTO BAPTOCTI € YAHHUKOM IIi/IBUIIECHHS KOHKY-
PEHTOCIIPOMOYKHOCTI, 1110 3a0e3euye BI)KABAHHS Y BHIIAIKY Helepea0aueHuX 3MiH 30BHIITHIX ¢a-
KTOpiB. YIIpaBJIiHHS MiPHEMCTBOM, OPI€EHTOBaHE Ha 3pOCTAHHS HOTrO BapTOCTi, BAKOPHCTOBYETh-
cs B IHINUX KpaiHaX, OJHOYACHO i3 IIMM € HOBHM 1 TICPCIIEKTHBHUM HAIPSIMOM PO3BHTKY €KOHOMIU-
HOi HayKH B YKpaiHi.

[Tepmmii etam mpakTHYHOI peati3allii CHCTeMHU YIPaBIIiHHS BapTICTIO MiAPHEMCTBA — (O-
pMyBaHHS iH(popMaiiiHoi 6a3u, 10 MICTHTh y co0i iH(popMallito: CKIaJ] i aCOPTUMEHTH MPOTYKIIiT;
IJTAHOBA KiJIBKICTh MPOJYKIIIT Ha MepioJT; MepelTiK yCTaTKyBaHHS 10 IexXaxX; MOKa3HUKHA i HOpMaTH-
BU pOOOTH BCTaTKyBaHHS; TOIIIO.

Jlpyruii eran ckiafgaeTbes y GopMyBaHHI cTpyKTypH Oi3Hec-mporeciB. CTpykTypa Oi3Hec-
mporeciB  GopMyeThCS Ha OCHOBI MOJENi JIAHITIOKKA JOJIaBaHHS I[IHHOCTI, pPO3poOIeHOT
M. Tloptepom. BiH po3risiiac KOMIaHIIO K ITh 0a3UCHUX i, KOXKHA 3 SKUX JI0JIa€ IIHHICTh Ipo-
JIYKTYy, a ONTHUMI3allis X Oa3ucHHUX i MakcuMi3ye mpuOyTok i/abo MiHIMi3ye BUTpaTH. bijibir
PO3IIMPEHOO BEPCi€r0 JIaHOT MOJIe € KOoHIeis « MiXkHapoTHa MOoBa Oi3HeCYy», IO JO3BOJISE aHa-
Ji3yBaTH ¥ 31CTaBJIATH Ha €IUHINA OCHOBI IPOIECH B Pi3HHUX cepax MisTbHOCTI.

Tperiii etan — (opMyBaHHS KIIFOUOBUX ITOKA3HHKIB Pe3yJbTAaTHBHOCTI Oi3HEC-TIPOIECiB.
Tak six BiZIpaBHOIO TOYKOIO BapTOCTI MiANPHEMCTBA € BUIbHI T'POIIOBI HOTOKH IiIIPUEMCTBA, TO
OCHOBOIO CTBOPEHHS BApPTOCTI € BUPOOHWYHH 1 (DiHAHCOBHUH Oi3HEC-TTPOIIECH.

YeTBepTuit etamn ckiaiaeTbes y GopMyBaHHI JAepeBa BapTOCTI Ha OCHOBI (pakTopiB BapTOC-
Ti. ®aKTOpPU BApPTOCTI BCTAHOBIIOIOTH MPSMHUN 3B'SI30K MK ()IHAHCOBUMH PIINICHHSIMHA i BapTiCTIO
€KOHOMIYHOT0 00’ €kTy. OCHOBHI (pakTOpH, 1110 BU3HAYAIOTH BAPTICTh EKOHOMIYHOTO 00 €KTY: 00CsT
MPOJIAKiB; TEMITH POCTY IPOJIAXiB; oleparliiiHa peHTa0eIbHICTh MPOJaXKiB; BiIHOIICHHS aKTHBIB
JIO TPOJIaXiB; TIOJIATKH.

[T'saTuit eram ckiagaeTbes B po3poOIli piHaHCOBO-eKoOHOMIYHOT Mojeni. [ToOyaoBa Moeni
BapTOCTI BKJIIOYA€ HACTYIHI €TalM: PO3paXxyHOK BapTOCTI MiJNpPUEMCTBA; (opmatizallis 3B'SA3KiB
I'POIIOBUX TOTOKIB i3 KIIFOYOBUMH MMOKAa3HUKAMHK Pe3yJIbTaTHBHOCTI; (opmaltizamis CyKyImHOCTI ¢o-
pPMaJbHUX 3B'S3KiB, IO Bi0OpakaloTh KapTUHY B3a€MO3B'S3KIB MiX (pakTopamMu BapToCTi i KIIfO-
YOBHX MOKA3HUKIB O13HEC-TTPOIIECIB.

[ocTwii etam - HEUYiTKE MOJEIIOBAHHS W MPOTHO3YBaHHS. METOAM HEYiTKUX MHOXHH Ja-
IOTh PI3HOMaHITHWHA IHCTpYMEHTapiil /IS pillleHHs 3aBJaHb y Oi3HeCi B yMOBaxX HEBH3HAYCHOCTI
3aBJaHb, Lij1ek a00 0OMeEXKEHb.

CpoMUil eTarr - yXBaJleHHs pillleHb, BAHATOpOa TAaKTUYHKX il 3a BUKOHAHI 3aBnaHHs. Ha
OCHOBI pO3pO0JIEHHUX CIIEHAPiiB KEPIBHUK NPHIMaE PIlIeHHs i Ja€ IHCTPYKIii 3 BAKOHAHHS TaKTHY-
HUX Jiil.

TakuMm YMHOM TIPEICTABICHO METO/ peai3allii CHCTEMH YIIPaBIIiHHS BapTiCTIO €KOHOMIYHO-
ro 00’€KTY B PUHKOBUX YMOBAX.
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VK 658.152:658.589
Jmutpenko K. IO., ct. rp. EK-14c¢3, Mepxxuncekuit €.K., k.e.H., 1011. — HAyKOBUI KePiBHUK
CTPYKTYPHO-®YHKIIOHAJIbHA MOJIEJIb BUPOBHUYOI AISIJTBHOCTI ITIJI-
IMPUEMCTBA
3anopizvra oepocasna indcenepua akaoemis, kagpeopa ITEEE

VY cyuacHMX €KOHOMIYHMX YMOBaX 3aBJaHHs MiJIBULICHHS €KOHOMIYHOT eeKTHBHOCTI MiANpu-
€MCTB € 0COOJIMBO aKTyalbHUM. BUHMKa€e HEOOXiAHICTh TAKOTO TIAHYBaHHS 00CSTy BUPOOHMILITBA, 100
3 ypaxyBaHHSIM TIOMUTY Ha MPOIYKIIiFO JOCsSTaaurcs MOoCcTaBieHi ijii BupoOHuiTBa. [lominmmeHnHs nokas-
HUKIB €(pEeKTHBHOCTI 3yMOBIIIOE MOTPeOy B MOJIETIOBaHHI OCHOBHMX TOKA3HUKIB MiAMpPUEMCTBA, SIKi
BIUTMBAIOTh HA Pe3yJbTaTH BUPOOHUYOT isTEHOCTI.

CtpykTypHO-(yHKLIIOHaIbHA MO, IO TMPeICTaBlIeHa Ha PUC. |. € TEOPETUUHOI KOHCTPYK-
Hi€lo, sIKa BUCTYMNAa€e HAYKOBUM MiAIPYHTSM MPU BUBYCHHI METOJIIB Ta MOJEJe MilaHyBaHHS BUPOOHU-
401 JiSTILHOCTI T IIPUEMCTBA.

AHani3 Ta ouiHKa BHYTPILLHbOrO Ta 30BHILIHbOIO CEpeaoBULLA NiANPUEMCTBA

Koumyp aHani3y eupobHuymea KoHmyp modenrosaHHsA

<
ba3a moneneli NDOrHO3VBaHHA

F’: T T

AHani3 NoNUTy Ha NPOAYKLit0

Lini mapkeTuHry KpuTepii Big6opy metoais NPOrHO3y-

MporxHo3 MporxHo3 Uini nig-

MnaH mapKeTuHry npuemcrea

npogaxis LjiH Ha pecyp-

ninnnueaa cua

Koumyp nnaHyeaHHs disnbHocmi nidnpuemcmea

dopmyBaHHsA cTpaTerii BUKOHAHHSA uinel

/ v \

TMeXGHfSM 360pOMH020 368°A3KY

AHanis otpu- MnaH Bupo-
MaHoro npo- 6HMLTBA
rHO3y Peanizauia piweHHA

L1

OujiHKa 11 KOHTPO/Ib Pe3ynbTaTiB AiANbHOCTI

Puc. 1. CtpykTypHO-(hyHKIIIOHAIbHA MO/I€TIh BUPOOHHUOT JiSUTBHOCTI MiAIPUEMCTBA

Po3poGrena cTpykTypHO-(QyHKIIIOHaTbHA MOIESTb BUPOOHUYOT MisITBHOCTI TANPUEMCTBA, BU-
CTyMae HAYKOBUM TIATPYHTSM TPpU BUBYEHHI METOJIIB Ta MOJIEJIeH TUIaHyBaHHS Ha MiANPUEMCTBI i Jae
MOXJIUBICTB: CHPOrHO3YBaTH MOIMMT, 00’ €M MPOAAXKIB 1 LliHYy Ha pecypcH MiANPUEMCTBA 3 BUKOPHUCTAH-
HSIM aJIaNTHBHUX METOAIB Ha KOPOTKOCTPOKOBHUII Mepiod; copMyBaTh cTpaTeriyHuii riaH AisIbHOCTI
MiINPUEMCTBA; 3aCTOCOBYBATH €(DEKTUBHY METOJIMKY BM3HAUEHHS MOJEJI MPOTrHO3yBaHHS; MiABUILUTH
€KOHOMIYHY e()eKTHBHICTb MiANPUEMCTBA.
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VYJIK 658.114
Haymenko [.A., acuctenT
IPUHIIATINA OPTAHIBAIII TA ®YHKIIIOHYBAHHSI CHCTEMH OBJIKOBO-
AHAJITUYHOT O 3ABE3NNEYEHHS EKOHOMIYHOI BE3IEKH HIAITPUEMCTBA
3anopizvra oepocasna indcenepua akaoemis, kagpeopa ITEEE

Exonomiuna Oe3reka YkpaiHu — Iie HacamIepe]] Oe3leka eKOHOMIYHUX B3a€MOBITHOCHH BiT-
YU3HSIHUX CYO €KTIB TOCIIOJAPIOBAHHS, IO XapaKTepU3YEThCS PE3yJIbTATUBHICTIO iX JISTIBHOCTI.
PazoMm 3 THM peatii cbOTOJICHHS BKa3ylOTh Ha 3arOCTPEHHS MPOTHPId ¥ chepi eKOHOMIKH, SIKi TIPO-
SIBIISIIOTHCS Y 3pOCTaHHI HEJJOOPOCOBICHOI KOHKYPEHIIi1, KOpYHIIii Ta Xxa0apHUIITBI, IaXpaicTBi, Ma-
HIITyJTIOBaHHI ()IHAHCOBUMH TTOKA3HUKAMHK TOINO. 3a pe3ysibTaTaMd BCecBITHROTO OTJISITY €KOHOMi-
YHUX 3JI0OYMHIB JI0 Tay3eil eKOHOMIKH, HiANPHEMCTBA SKUX HAMOLIbIIe CTPaXIaloTh BiJl HEJ0OPO-
COBICHMX €KOHOMIYHHMX CTOCYHKIB TPAJMIIIIHO BiTHOCATH (PIHAHCOBI IOCIYTH, CHEPTeTUYHY Ta Tip-
HUYO0-100YBHY TPOMHUCIIOBICTb, T'aTy3b 3B’ S3KY.

CTpyKTypa eKOHOMIYHHX 3JIOYMHIB JIOCHTH pizHOMaHiTHA. Tak, y 2011 pori 73% omuraHux
HiANPUEMCTB 3asBUJIH, 10 MOCTPaKAAIH BiJ HE3aKOHHOTO MPUBIIACHEHHs MaitHa, 60% pecroH ieH-
TiB PETYJSAPHO y CBOIH JMIsUTBHOCTI 31IITOBXYIOTHCS 3 KOPYIHIli€ro Ta xabapHunTBoM, a 30% omuTa-
HUX 3a3HAYaloTh, 1[0 HAWCYTTEBIII €KOHOMIYHI 3JI0YMHU CHPUYMHUIN MaHIMyJsii 3 (piHaHCOBOIO
3BITHICTIO. [IpH IBOMY TIPOCTEKYETHCS TEHICHIIIS, IO PO3MIpH IMaxXpaicTBa, CKOEHI CITIBPOOITHH-
KaMU CIIPUYUHSIOTH O1IBIINI 30MTOK, HiXK 3JT0OBKUBAHHS 30BHIIIHIX Cy0’ €KTIB.

B ymoBax HeoOXiZHOCTI MOCHUJIEHHS! KOHTPOJIIO 32 AISUIBHICTIO BITUM3HSHMUX CYO’€KTIB rocrnopa-
pIOBaHHS BMHMKAE HarajpHa rnotpeda MoJepHizauii cucTeMu 3a0e3MneyeHHs iX €eKOHOMIYHOi Oe3MneKH,
3[aTHOI yNPAaBJISITH PU3MKAMHM LIaxXpaicTBa B cepevHI MiANPUEMCTBA Ta 3J0BKUBAHHIMHU 3 OOKY KOHT-
parenTiB. OCHOBOIO Takoi MOJIEpHi3allil MOBUHHO CTaTH 3aMpoBaPKeHHs 00J1iKOBO-aHATITUYHUX TEXHO-
Jorii npu 3abe3neveHHi iHpopmaliftHUX NoTped MiAnpUeEMCTBA.

IcHye 1ina HU3Ka HEBUPILIIEHUX MUTaHb MPUKJIAIHOTO XapaKTepy, NMOB’ S3aHUX 3 yJOCKOHAICHHIM
METOJIMYHOTO 3a0e3MeYeHHss MOHITOPUHTY BHYTPIIITHBOTO Ta 30BHIIIHBOTO CepeIOBHINA TANPHUEMCTBA 3
METOI0 CBOEYACHOTO BHSBJICHHS Ta yMepeKeHHs 3arpo3 Horo cTiikoMy (yHKLIOHYBaHHIO; BU3HAUEH-
HSIM €KOHOMIYHO HeHaJlHHUX KOHTpAreHTiB, CHIBMpals 3 SIKMMHU 3aBiIOMO Oyjae XapaKTepu3yBaTHUCs
JOJATKOBUMU 30UTKaMM; OLIHIOBAHHSAM BIUIMBY PU3MKIB HAa BapTICThb KamiTaly MiJNPUEMCTBA; KOHTPO-
JieM 3a BUKOHAHHSIM 3aX0/iB i3 3a0e3neueHHs Oe3neKu.

VY cyuacHOMY po3yMiHHI HayKa MPO €KOHOMIYHy Oe3neKy MiANPUEMCTBA — LI CYKYIHICTh HayKoO-
BUX 3HaHb, 10 MOEJHYIOTh Pi3Hi KOHIIEMIi eKOHOMIYHOT Oe3neKkwu, ii KaTeropiajlbHUI anapar, MeTo/10-
JIOTitO JOCHIIPKEHb, TEXHOJOTIT i MeToau 3abe3neueHHs] eKOHOMIYHOI Oe3neku. [lonpu 1e moHsTiiiHO-
KaTeropiaJibHUH anapat eKOHOMiuHOT 6e3MeKH MiANPUEMCTBA € HEYCTaJIEHUM, a HOro 3MiCTOBHE HaIlOB-
HEHHsI — He3aBEPIICHUM. Y3arajJbHeHHS TEOPETUYHHX MMiXOAIB 0 CYTHOCTI €KOHOMiUHOT O6e3neKu mij-
MPUEMCTBA JI03BOJIMJIO TIOSICHUTH 11 €BOJIIOLIIIO i OOTPYHTYBAaTH HEOOXiIHICTh TIEPEXOy BiJl CEeMaHTHUY-
HOT Ta cTaTU4HOT (pa3u y po3yMiHHI €KOHOMIYHOT O€3MeKH A0 TUHAMIUHOI (a3H.

3 METOI0 BHOKpPEMJICHHS 00JIIKOBO-aHATITHYHOI CKJIAZ0BOI y 3a0e3IedeHHI IPOIECiB 3 IMijI-
TpUMaHHs cTaHy Oe3NeKH MiNPUEMCTBA YTOUHEHO BU3HAUCHHSI MTOHATTS ""eKOHOMIYHa Oe3meka mij-
pPUEMCTBA", sIKE TIPOTIOHYETHCS TIIYMAUUTH SIK 3JIATHICTh CY0’ €KTa TOCTIOAapIOBaHHS €EeKTHBHO Ta
Oe3nepepBHO 3/1MCHIOBATH CBOIO JiSTIbHICTH HA OCHOBI B)XKMBAHHS CYKYITHOCTI B3a€EMOIIOB’SI3aHUX
00JTIKOBO-aHATITHYHHX Ta KOHTPOJIBHHUX TIPOIEYp, IO JO3BOJIATH ONTHMIi3yBaTH BUKOPUCTAHHS
KOPIIOPAaTUBHUX PECYpPCIB Ta Y3TOJAUTH €KOHOMIYHI IHTEPECH YCiX TPyl CTEHKXOJIEpiB 3 METOIO
HIBEJIIOBaHHS BILTUBY 3arpo3 BHYTPIIMHBOTO Ta 30BHIIMHHOTO CEPEIOBHUINA HA BapTIiCTh KaIliTaly
HiANPHUEMCTBA.
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VIK 519.876.2 : [005: 004]
Cononyxin C.B., k.e.H., go11., XoporryH B.B., k.e.H., gor.
PE®JIEKCUBHI TEOPETUKO-IT'POBI MOJIEJII IHOOPMAIIMHOI PIBHOBAT'M
3anopizvra oeporcasna indcenepua akademis, kageopa ITEEB

B cyuacHWX yMOBax CTaHOBJICHHS PHHKOBOI €KOHOMIKH B YKpaiHi OCHOBHHM HAaIpPSIMOM
HOJITUKU OYIb-SIKOTO ITiIIIPUEMCTBA CTa€ 3a0e3MeUYeHHs BUCOKOTO PiBHSI KOHKYPEHTOCIIPOMOXKHOC-
Ti. [Ipy mpUIHATTI pimeHs Tpeda BpaxoBYBaTH MPHITYCTHMI JTii CBOIX KOHKYPEHTIB, IIepedadaTy ixX
1 BIUTMBATH Ha HUX JUIS IOCATHEHHS TepeBar B 00poTh0i 3a puHKU 30yTy. TakuM YMHOM, BpaxoBY-
IO TJI00aTbHY 1H(POPMATH3AIlIIO CYCIIIBCTBA, aKTYAIBHAM CTa€ 3a0e3IeUeHHs] BUCOKOT e(peKTHB-
HOCTI KepyBaHHs MeToJaMM iH(OpMAIiifHOTO yIpaBIiHHA Ui JOCSITHEHHs iH(opMalliiiHoi piBHO-
Barv B KOHKYPEHTHOMY CEPEJIOBHIII.

Sk BiIOMO, YIIPaBIIiHHSM € BIUIMB Ha KEPOBaHY CHUCTEMY 3 METOIO 3a0e3eueHHs] He0OXiaHOT
il «moBeminkm». ComialbHO-eKOHOMIYHI CHCTEMH MICTATh y OOl JIFOJICH, TOMY YIPaBIiHHS TaKOO
CHCTEMOIO TOJITAE B CIIOHYKAHHI JIOAEH 0 HEOOX1HOTO MOBOKeHHs. J[71s Toro, mo0 BIIMBaTH
Ha TIOBEJIIHKY areHTa, HeoOXiIHO MaTh MOJIeh IPUHHATTS pilieHb. JIoMiHyloUa B HayIli MPOTITOM
OCTaHHBOT'O MIBCTOMITTS MOJIENIb IPUNRHSATTS Cy0'€KTOM pillieHb (TinoTe3a parioHaTbHOT TOBEIIHKH)
MOJISiTa€ B HACTYIMHOMY: CyO'e€KT mparHe BHOpaTd HaiKpally albTepHATHBY B paMKaxX iCHYIOYOi B
HbOTO iHpOpMarii. [Ipy 1bOMy MOJENTE TPUIHATTS PillleHb CKIANAETHCS 3 MHOKUHH aJIbTEPHATHB 1
nepeBar cy0'ekTa, sSKi OIMUCYIOThCS (DYHKINIEIO KOPHCHOCTI. Y BHUNAJKY, KOJU € TiIJIBKH OJUH CY-
0'exT, BiH BUOMpAE 3 MHOKUHH TIPUITYCTUMHX AIbTEPHATUB TaKy, 3a SIKOIO JIOCATAETHCS MAKCHMYyM
fioro (yHKIIIT KOpUCHOCTI. SIKIMO Cy0'€KTIB JIeKiJIbKa i BHTpall KOKHOTO 3aJIC)KHUTh BiJ{ il 1HIITUX,
TO CHTYAIlisl yCKIaTHIOEThCS. [ TOro, 100 MPpUHHATH BIIACHE pillleHHS, HEOOXITHO «repeadada-
THY, Ki JIii 00epyTh OMIOHEHTH — JOCITIKEHHSIM ITUX TUTaHb 3 METOIO JIOCSTHEHHS iHpOpMaIliitHoi
piBHOBAru 3aiiMaeThCs TEOPis irop, a came iHGopmarliitHe yrnpaBiiHHS.

HeoOxiaHi yMOBH JUIs TOCSATHEHHS iH()OpMAIiifHOT piIBHOBAIH:

1) ctpykrypa iHpopMOBaHOCTI [ Ma€ KiHIEBY CKJIQJIHICTh W - IIe O3HAYa€, Mo B pedIeKCUBHIN Tpi
Oepe ydacTh KiHIeBE YHCIIO peabHUX 1 (PAaHTOMHUX areHTiB;

2) I, =1, signosinno YV, = V. Lla ymoBa Bigo6paxkae Te, 0 0JHAKOBO iH(POPMOBaHI areHTH

BUOMPAIOTH OJTHAKOBI JIii;
3) Tpers ymoBa (1) o3Haudae pamioHaJIbHE IMOBOJDKEHHS areHTiB. Ko)KHUI 3 HUX mparHe BUOOpOM
BJIACHOT J1ii MaKCUMi3yBaTH CBOIO LIJIbOBY (PYHKIIiFO, MiJICTABIISIFOUM B HET Jii IHIIUX areHTiB B pam-
Kax HassBHUX y HbOTO YSIBIICHb.
Yy € Argmax R (U, oo Yoy Vi Vi eees Vai ) - (1

[Hpopmarriiina piBHOBAra € JIOCHTh 'POMI3JIKOIO KOHCTPYKIIIEO, 1 OOTPYHTYBATH 3B'SI30K MiXk
iH(pOpMaIfHOIO CTPYKTYpOIO 1 iH(pOpMaliiiHOIO PIBHOBArOIO € BAKKUM 3aBJIaHHSIM.

JlocmiuBIIM TEOPETHYHI OCHOBH YIIPABIIIHHS JIUIS JTOCSATHEHHS iH(OpMaIiifHOi piBHOBArH,
OyJ10 po3po0IIeHO MO, 10 BKJIIOYAE BUPOOHHUKA IIPOYKILil, HASIBHOTO TIOCEPEIHIKA, Ta PUHOK
30yTy. Po3ristHeMo cuTyartito y skiit 6epyTh ydacTb areHT, 10 € BUPOOHUKOM JIESKOTO BHIY TIPO-
JYKIii, 1 HEHTp, 10 € HOCePEeIHUKOM. BOHU B3aeMOAIIOTH y Takuil criocio:

1) 0OroBOPIOIOTHCS YaCTKH, BIIMOBIAHO J0 SKHUX JIOXIJ AUTMTHCSA MiX BHPOOHHKOM 1 TIOoCe-
PEITHUKOM;

2) MoCcepeTHHUK TIOB1IOMIISIE BAPOOHUKOBI OIIIHKY PHHKOBOI IIHU TMPOAYKIIIT;

3) BUPOOHUK BUT'OTOBIISIE ACSIKUAN 00CAT MPOIYKTY 1 TIepesia€ Horo MmocepeTHIKOBI;

4) mocepeTHUK pealtizye Horo 3a pUHKOBOIO IIHOKO i TIepeiae BAPOOHUKOBI 0OrOBOPEHY da-
CTKY JTOXOJTY.

[lepenOavaeThest, 10 MOCEPEHUK Yy TOYHOCTI 3HAE PUHKOBY IiHY, @ BUPOOHUK, HAaBIPOTH,
HEe Mae HisgKy anpiopHy iHpopmariro mpo Hei. BUpoOHUK XapakTepHu3yeThes (PYHKIIEIO BUTPAT, IO
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3B'S13y€ 00CAT TMPOIYKINIT i BUTpAaTH HA HOro BHPOOHHIITBO. B ommcaHiii cuTyarii KIIFOYOBY pOJIb
rparoTh TPU MapaMeTpH - YacTKa, MiHa i o0csar mpoaykmil. [Ipo 4acTKy yYacHUKH JTOMOBIISIOTHCS
3a31aJIeT1/1b, I[iHy TMOBIOMJISIE IIOCEPETHUK, OOCAT IMPOYKITii BHOUpae BUPOOHUK.

Bupo6HuK, mparayun MakcuMi3yBaTu CBiif MpUOYTOK, BUOMpae oOcsAT BUPOOHUIITBA 3aJIEXK-
HO BiJT CBO€i (DyHKIIIT BUTpAT, YaCTKH JTOXOJY, IO HAJIECKUTh HOMY W PHHKOBOI IiHHU, PO SKY I0-
BIJIOMUB TIOcepeHUK. [IpUITycTUMO, 1110 BUPOOHHK CIIOYATKY JOBIpsI€ TIOCEPEIHUKOBI, IPUIOMY Y
BHPOOHUKA HEMAa€ MOXIJIMBOCTI IEPEBIPUTH, HACKUIBKU ITOBITOMJICHHS MOCEPEIHHMKA BiJIITOBIIAE
JUACHOCTI. Y IIbOMY BHITQJIKy TOCEPETHUK MOXKE IMOBIIOMHUTHA BUPOOHUKY 3HAYEHHS IIiHU, HE CITiB-
najarode, i3 icThHHUM. Bubip mocepeTHHKOM MOBIIOMJICHHS MOXHA TPAKTYBAaTH SK 3TIHCHEHHS
iH(pOpMaIIfHOTO yIpaBIiHHSL.

[TpumycTuMo, MO MOCEPEHHUK TparHe IMPOBOJUTH CTa0iIbHE iH(pOpMaIliitHe yIpaBIiHHS,
TOOTO 3a0e3medyBaTi BUPOOHUKOBI TOH JIOXO/I, IO BiH OUiKy€ oJiepKaTh. Y paMKax ONHCAaHUX BU-
e MPUIYIEHb IThOBI (PYHKINT MocepeTHuKa i BHPOOHWKA BHIJISIAIOTH, BIIIOBITHO, Y TaKHA
croci6:

L) =py-pyVs  L(.p)=pyV -v(y), 2

Jie 'y — o0csAT BUPOOHHUIITBA;

P — OIliHKAa PUHKOBOT I[iHHU;

Po — PHHKOBA ITiHA;

V — yacTka BUpOOHMKA;

V(Y) — QYHKIIiSI BATpAT BUPOOHUKA.

3a3HaunMo, 10 IIi NUTHOBI (YHKIIIT 3amucaHi 3 ypaxyBaHHsM cTabinizailii, ToOTo mepepos-
TIOJILTY JTOXOIB IEHTPOM (K IICHTP TYT BUCTYIIA€ MOCEPEIHMK), 3 METOIO JIOMOTTHCS CTaOITLHOCTI
piBHOBaru rpu.

L{iHHicTh MaHOI MOJIENI MOJIATAaE B TOMY, IO, OOUPAIOYH ONTUMAJbHE I ceOe 3HAUYCHHS
OIIIHKK PHHKOBOI IIiHU, IMOCEPEITHUK MOXE 3a0e3MeYnTH MaKCHMaJbHE 3HAYCHHS CBOEI IIIbOBOL
¢GyHKIIT (MpUOYTKY) HE3aJICKHO BiJT YACTKH, BIAIMOBITHO JIO SIKOT JTOXiJ TLTUTHCS MiXK BHPOOHUKOM 1
MIOCEPETHUKOM.
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YJIK 330.101
Tepsauk O.A., K.€.H.

MEPEJIYMOBH PO3BUTKY PETTOHAJIbHOT'O PUHKY IHOOPMAIIMHUX ITO-
CJIYT Y 3AIIOPI3BKIN OBJIACTI
Knacuunuii npusamnuii ynieepcumem, xagheopa ekonomiunoi KibepHemuxu ma cmamucmuxu

CyuacHuii eTan po3BUTKY €KOHOMIKA 0OYMOBHUB 3pOCTaHHs OTped B iH(oOpMaLlii, ToMy 1110
OCTaHHS Bce OUIBINE BiJirpae posib BUPOOHUYOTO (paKTopa Ta CTPATETidYHOTO PeCcypcey, 1 pO3BHTOK
HOBUX (opM iH(popMmariitHoro obcmyropyBanHs. HacikoMm moegHanHs iHpopMalifHuX pecypciB
Ta iHpOpPMAIlIHHUX TEXHOJIOTIH € CTBOPEHHS TEeBHOI HOBOI iHQopmarii ado iHpopMmarlii y HOBIi
¢dopwmi. Lle mpoxykist iHpopManiifHOT AiSUTEHOCTI, SIKa HA3UBAETHCS IHPOPMALIHHUMH TPOTYKTaAMU
1 TIoCIyramu.

Ha BigmiHy BiJl TOBapHOTO pUHKY, iH(OpMaIiifHui MPOIYKT HaOyBae BapTOCTI TUIBKU B TO-
TOBOMY BHUTJISII — 1€ iHQOpMAITis, 10 MPOMIILIA MPOIECH BIOPSIKYBAaHHS, CTPYKTypHU3aIlii i orri-
HIOBaHHS Ta MpHJAATHA JUIS NPUHHATTS pimieHb. [HpopmaniiHuil mpoIyKT MOKHA MOLIMPIOBATH B
TakKi caMo CIocoOH, 10 i OYb-SIKUH 1HIHH MaTepialbHAN MPOIYKT — 3a JTOTIOMOTOI0 ImocyT. Oco-
O6MBOCTI M BIAcTUBOCTI 1H(pOpMAIll 3HAYHOIO MIpOI0 OOYMOBIIOIOTH cIelU(iKy iHPpOopMaLiHHUX
MOCITYT.

PerionanbHuit puHOK iH(GOpMaLIMHUX MOCIYT SIBJISIE COOOI0 YACTHUHY PETiOHAaILHOTO CTIOKHBYO-
rO PUHKY, IO XapaKTEepU3ye B3a€MOJIII0 PeTiOHAIILHUX €KOHOMIUYHUX BiTHOCHH MiX TMOCTadaJbHUKAMU
Ta CMOKMBayaMu iHOpMalLliiHUX TMOCIYT 3 BUKOPHUCTAHHIM Cy4acHMX MiIXOJiB (TEXHIYHUX i ympas-
JIHCHKHMX), MIMPOKOIO HOMEHKJIATYpOrO iHpOpMalliiHUX MPOAYKTiB, PI3HUMU YMOBaMH iX BUKOPHUCTAHHS
Ta TUIATOO 3a HUX. DYHKIIIOHYBaHHS PETiOHAJILHOTO PUHKY iH(OpMaIliifHUX MOCIYT € OJIHUM 3 TIOKa3-
HMKIB HasIBHOCTI B CYCHIJIbCTBI PO3BMHEHOT perioHanbHoi iHppacTpykTypu. CTpyKTypa AaHOTO PUHKY B
YaCTUHI MPONO3ULIiT BU3HAYAETHCS! CTPYKTYPOIO BUPOOJIEHUX MPOAYKTIB 1 MOCIYr B PErioHi, a B YaCTHUHI
MOMUTY - 3alliKaBJEHICTIO B iX MpuAOaHHI Ta BUKOPUCTaHHI 11 BUPILIEHHS MOCTABJIEHUX MEpej CIo-
JKUBaUEM MpooJieMm.

Baprto 3a3HaunTH, 1110 pUHOK iH(OPMAIIHHUX ITOCIYT Ma€ CYTTEBI perioHaIbHI 0COOJMBOCTI.
Crenudika perioHaJIbHUX PUHKIB MOCIYT 00yMOBJIEHA BIUIMBOM SIK ()aKTOPiB HOMUTY (TPOIIOBI J0-
XOJIH, COIIAIBHO - JleMorpadiyHa CTpPyKTypa HaceJIeHHs, HaIllOHAIbHI TpaauIlii Ta iH. ), Tak i (ak-
TOpIB MPOMO3UIli (PO3BUTOK MiANPHEMCTB 1 Taly3ei, iHQPaCTPyKTypu TPAHCHOPTY Ta 3B'SI3KY,
KOMITTOTEPHHUX CUCTEM Ta iH.).

B xoni npoBeneHOro M0CHiIKEHHS! BCTAHOBIIEHO, IO PO3BUTKY PUHKY iH(GOPMAIIfHUX TOCITYT B
3anopi3bkiit o6nacti cnpusoTh AeMorpadiyHi, coliaabHi Ta eKOHOMiIUHi (aKTOPH.

Cepen aemorpadiunux (akTopiB CiiJl BiJ3HAUYUTH HACTYIHi: BHMCOKAa WIUIbHICTh HACEJICHHS
(3,9% Bia uucna xuteniB YKpaiH1); BUCOKUNA BIACOTOK MicChbKUX xuteniB (77,1%); BUCOKUI BiCOTOK
oci0 mpauesnatHoro Biky (71,7%); BUCOKa KOHLIEHTpALlisl HACEJEHHs B aJMiHiCTpaTUBHOMY ILIEHTpi 3a-
nopixoks (46,3%).

Jlo couianpHMX (haKTOPiB HasekKaTh: BHUCOKA LIiIBHICTh HAYKOBHUX KazpiB (5263 4oJl.) Ta OCBIT-
Hix yctaHoB (10 BH3); BimHOCHO BHMCOKiI 10X0aM HaceJdeHHs (HasBHMM OXOJ Ha OJHY ocoly -25883
IPH. B piK).

Jlo ekoHOMIYHUX (haKTOpiB HaJEeKaTh: HASIBHICTH B 0OJACTI BEJIMKOTO MPOMHUCIOBOTO KOM-
TUTEKCY; HAassBHICTh B 00J1aCTi TPaHCIIOPTHUX MaricTpalei 00JacHOTO Ta JepKaBHOTO 3HAYEHHS; BU-
COKa JIJI0OBa aKTUBHICTh; HAsIBHICTh PO3BUHEHOI 1H(POPMALIHHOT iHPPACTPYKTYpH; BUCOKUN PiBEHBb
Internet-mpuCyTHOCTI KOMEPIIIHHUX OpraHi3aIliii.

Takum YMHOM, MO’KHA 3a3HAUMTH, 10 B 3amopi3bKiii 06nacTi chopMoBaHi YMOBH, IO CIIPHUSIFOTh
PO3BUTKY PETiOHAIBHOTO PUHKY iHPOpMAIiHHUX TOCITYT.
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YK 330.16: 338.48
Uymaxkos K.I. acmipant, Tkau B.O., go1r., 1.e.H.
YIPABJIIHHS EKOHOMIYHOIO BE3IEKOIO PETTOHY: TYPUCTUYHHUI ACITIEKT
3anopizvra oeporcasna inocenepua akademis, kageopa ITEEB

ExonomiuHa Oe3reka periony HeMOXXJIMBa 0e3 CTBOpEHHS BHYTPIITHBOIO IMYHITETY W 30BHI-
ITHBOI 3aXHINEHOCTI Bijl AecTadimi3aiiHuX BIUTMBIB, 0€3 KOHKYPEHTHO3/IaTHOCTI Ha CBITOBUX pUH-
Kax 1 criiikocTi piHaHCcoBOro cTaHoBUIa. OMHAM i3 HaliBaxUMBIMUX (akTtopiB EbB € rapanTyBaHHS
HAJIC)KHUX YMOB XKHTisl | HOPMAJIBHOT'O PO3BUTKY OCOOUCTOCTI.

BaxxuBo He JOIMycKaTH JTUCKpUMIHAIT 3 OOKY IIEHTPAIBHUX OpPraHiB CTOCOBHO PETioHY, JO-
Maratucsi HapuTeTHOI y4yacTi B JIepKaBHUX MPOrpaMax i3 po3BUTKY PErioHy, y pO3MIIIeHHI JiepiKa-
BHUX 3aMOBJICHb 1 T.JI.

[IpiopuTeTHUMU 3aBAAHHSAMH TEPUTOPIATBHOI €KOHOMIYHOI MOJIITHKH, CIPSIMOBAHUMH Ha Ti-
neuiieHHs: EB, Ha HaI moTIIsiL, € pecTpyKTypu3alliss eKOHOMIKH 3 TIEPEBaKHUM PO3BHTKOM SIK Tay-
3eil HalOUIbIT MPUOYTKOBUX 1 MEPCIEKTUBHUX Ha Il Yac, Tak i1 ramxysei, 10 MaroTh JOBrOTEPMi-
HOBI €KOHOMIYHI ITepEeBard B 3arajibHii CHCTEMI TEPHTOPIAIbHOTO MOy mparii. Jlo iXHpOro uncia
BXOJIATh peaHiMmallis abo akTUBi3allisl BIACHUX JDKEped PO3BUTKY, (POpMYyBaHHS TEPHUTOPIaTbHO-
BUPOOHHYMX KOMIUIEKCIB, OPIEHTOBAaHUX Ha BUMOTH PUHKY, SIKi THYYKO pearyroTh Ha KOH IOKTYpHI
3MiHHU, MIKpPETIOHAJIBHUX 1HPPACTPYKTYPHUX CHCTEM 3 HAJEKHUM IPEICTABICHHSIM PErioHy; JIOKa-
JTi3aIis 1 MOJI0JTaHHS JeTIpecii B OKPEeMHX paiioHaXx.

Ha nam mornsiz, 3aranpHUil aHalli3 KpU30BUX CUTYalliii Tpeba 3/iliCHIOBAaTH B TaKiii MOCIIiJOBHOC-
Ti. Ha movarky cknagatoTe mpeaMeTHU peecTp 00'€KTiB JOCIiIKEHHS, A0 SIKOTO BHOCSTH oOnacTi i
TEPUTOPIT, IO BXOJATH J0 NMEBHOTO €KOHOMIYHOTO palioHy: BEJIMKi MicTa, TPOMHCIIOBI BY3JIH, TEPUTOPIT
3 0COOJIMBUM PEKHUMOM TOCTIOJapIOBaHHsI, i3 MopyieHow ekojorieto. [lotim 30uparoTh iHdopmaiiito
TSl OLIIHKM KPU30BUX CHUTYAIIiii 1 OLIHIOIOTh piBeHb 3arpo3 Eb i3 3acTocyBaHHSIM pi3HOMaHITHUX METO-
JB. A BXe Ha MiJcCTaBl OTPUMaHUX MOKa3HUKIB PaHXKYIOTb TEPUTOPIi 3a piBHEM 3arpo3 Bb. nns repuro-
piif, 1O MOTPAIUIAIOTE 10 PO3psAY KPU30BMX, 3AIHCHIOIOTH MOIJIMOJIEHUI aHalli3 NMPUYMH 1 HACIIAKIB
cuTyaliii, mo ckiaanucs. Po3poOnstoTs i rpynyroTh 3a 0J10KaMu MPOrpaMHO-1IiJIbOBI 3aX0/11, CIIPSIMOBa-
HI Ha JIOKaJli3aLlito 1 HeWTpai3aLito yIJIUBY OCEPEKiB TEPUTOPIATbHUX KPU30BUX CUTYaLLii.

Jlns KOHKpeTH3aLli NpuYrH 1 HacaiAkiB 3arpo3 Eb MoxxHa BUAINUTH OKkpeMi OJIOKU: TEXHIYHUA,
eKoJioriuHui, nemorpadiunuii Tomo. AHani3 3arpo3 Eb Ha piBHI ramyseii, po3ramoBaHUX y perioHi,
3MIMCHIOIOTH TPYITyBaHHIM MiMPUEMCTB OJIHI€T rany3i. PamykyBaHHs 3a 1IKajIo0l0 Kpu3M (NepeaKpru3oBa
i Kpu30Ba cHTyallisl) J03BOJIAE NMPUUMATH PIllIEHHs PO 3aMpPOBAKEHHS PEeKUMY HAA3BUYAMHOTO €KO-
HOMIYHOTO CTaHy B perioHi. PO3BUTOK Typu3My Bimirpae BaxKJIMBY poJjib Y BUPIIIEHHI COLialbHUX TIPO-
OneMm nepkaBu. B Oaratbox KpaiHax CBiTYy came 3a paXyHOK TYpHU3MY CTBOPIOIOTHCSI HOBI poOoui MicIid,
HiATPUMY€ETbCS BACOKHIA PiBEHb )KUTTS HaCEJICHHs, CTBOPIOIOTHCS TIEPEAYMOBH /ISl MOJTIIIIEHHS MJ1aTi-
*HOro GanaHcy KpaiHu. Po3BUTOK cdepH Typu3My cripusie MiABULIEHHIO PiBHS OCBITH, BIOCKOHAJIEHHIO
CUCTEMH MEJIMYHOro oOCIyroByBaHHsI HACEJICHHS, BIPOBAHKEHHIO HOBUX 3ac00iB mowMpeHHs iHdop-
mauii Towo. Typusm Ge3nocepeHbO BIUIMBAE HA COLIAJIbHE, KyJIbTYpHE i €KOHOMIYHE XKUTTS JIepKaBU.

VY GaraTboX JAepxaBax CBITY TYpU3M PO3BHMBAETHCS SIK CHUCTEMa, II0 Ja€ BCi MOKJIMBOCTI JUis
03HAHOMJIEHHSI 3 ICTOPIEI0, KYJIbTYPOIO, 3BUYAsIMH, JYXOBHHUMHU i PeJIiriiHUMH LIHHOCTSAMH JTaHOT Kpai-
HU i 11 Hapo.y, i 1ae MPUOYTOK y CKapOHMIIIO.

Typusm — oHa 3 HAUMOMYJISIPHIIIUX (GOPM aKTUBHOTO BiAMO4YMHKY IutaHeTH. [l{opiuHo necs-
TKH MiJTBHOHIB JIFOJIEH TTOAOPOKYIOUH 3HAHOMHTHCS 3 OaraTCTBaMM i KpacOTaMHM, iICTOPUIHUMH KYy-
JTHTYPHUMH TaM’ITKaMH JOCSITHEHHSIMU B €KOHOMIIIl OyiBHUIITBI Pi3HUX KpaiH i HapouxiB. [lyis Ga-
rarbox kpain (I1Isefinapis, ['pemist, €rurmer, Kanana, CIIIA, [agoHe31s TOIO) TypU3M JIa€ BeIude3-
Hi TpudyTKu. B YKpaini Typu3mMy noyanu NpuAUISTH yBary JHIIE B OCTaHHI POKH.

78



YK 621.314
Hypuesa 1.C., marictpant, [lImaniit C.JIL., go1., K.T.H. — HAYKOBHI KePiBHUK
JOCIIKEHHSA MATEMATHUYHOI MOJEJII EJEKTPOIIPUBOY JIJIA 3AJIAY
MMO3UIIFOBAHHSA
3anopizvra oepacasna indxcenepna akaoemis, kageopa EC

EnekTponpuBoIH, O CTEXKaTh, € OCHOBOIO (DYHKITIOHYBAHHS BEJIMKOI KITBKOCTI TEXHIYHHX
YCTaHOBOK B MpoMHUCIOBOCTI. Ha 1ie#f yac akTyaabHUM 3aBJaHHSM € yJIOCKOHAJIECHHS eNeKTPOIpH-
BOJTY, IO CTEXKHTD, JIJISI COHSYHUX €JIeKTPOCTAHIIIN 3 ypaxXyBaHHSM Pi3HHUX THIIIB JBHTYHIB.

[ligBuIieHHsT TKOCT1 PeryIIOBaHHS Ta MOIMIIEHHS TeXHIKO-eKOHOMIYHUX MOKA3HUKIB MOIi-
OHUX BUPOOHUYUX YCTAaHOBOK BHUMAara€ IMOCTIMHOTO BJOCKOHAJIEHHSI CHCTEM YIIPaBIIiHHS MpoIieca-
MM, 10 BiIOYBarOThCsl B HUX. JI0 OCHOBHHX TOKa3HUKIB SIKOCTI PETYIIIOBaHHS, HaCaMIIEpe/, BiTHO-
CATB: CTIHKICTh pOOOTH CHCTEMH, Yac MEPEeXiTHOrO MPOIECY, YACIO KOJHUBaHb, Jialla30H Peryiio-
BaHHSI, TOYHICTh (CTAaTWYHA IIOMMJIKA i MAKCHUMaJIbHA JMHAMIYHA TOMUIIKA).

[Ipu BupinIeHHI MUTaHb PO CTPYKTYPY €IEKTPOIPUBOLY HEOOXiTHO BpaxyBaTH TaKi BUMO-
T'H: HaJiiHICTh; IPOCTOTA OOCITYTOBYBAHHS; BUCOKHUI CTYITIHb aBTOMATH3AIlil, [0 IPUITYCKa€e TPH-
BaJIMIA Yac eKCIUTyaTallil COHSYHHAX €JIEKTPOCTAHIIIN Oe3 BTpyJaHHS JIIOUHH; 3a0€3TeUeHHS JIOIyC-
THUMUX TIOKa3HUKIB TOYHOCTI; OOMEKEHHsI yJJapHUX HABaHTa)XEHb B CUJIOBIM YacTHHI MPHBOJY; Mi-
HiMaJIbHI KalliTaJIbHI BKIIQJCHHS; €HePro30epeKeHHs; 3aXUCT BiJl BITPOBHX HaBaHTaXeHb. J[J1s J10-
CHUTB BEJIMKHX COHSIYHHX €JIEKTPOCTAHII BUKOPUCTOBYIOTHCS JIBUTYHHU MaJlOi MOTYXKHOCTI, B SIKHX,
SK TPaBUJIO, €IEKTPOMAarHiTHA cTaja 4Jacy B OaraTo pasiB MEHINE eJIeKTPOMEXaHIYHOI MOCTIHHOT
yacy. TakuM 4MHOM, IBUTYH SIBJIsIE COOOIO anepioIUYHY JIAHKY JAPYTOro MOPSIKY 3 iICTOTHUM 3ama-
COM I10 JUHAMIYHIH CcTiWKOCTi. J[JIT BHPIIICHHS MMOCTABJICHUX 3aBJIaHb OYyJIM BUKOPHCTAaHI METOIH
MaTeMaTHYHOTO aHaNli3y, Teopii aBTOMAaTUYHOTO YIPABIiHHS, MaTEeMAaTHYHOTO Ta KOMIITOTEPHOTO
MO/ICITIOBaHHSI.

[Ipu moOy1oBi MaTeMaTHUHOI MO/IENI MOTPIOHO BpaxyBaTH, 110 CUCTEMA YIPABIIiHHS eNeKT-
POIIPHBOAY € 0AaraTOKOHTYPHOIO 1 MICTHTh TPH KOHTYPH PETYJIIOBAHHS: TOJOXKEHHS, IMBUIKOCTI Ta
CTpyMy. 30BHIIIHIA KOHTYp MICTUTh JATUUK IOJIOKEHHS 00'€KTa (CelbCUH, TpaHchopMmarop, 1o
o0OepTaeThes Ta iH.) 3 0a30BOIO CUCTEMOIO KoopauHaT. CHTHAN 3 BUXOJY JaT4uKa KyTOBOTO TOJIO-
JKEHHS TTOPIBHIOETHCS 3 KEPYIOUMM CHUTHAJIOM, III0 BU3HAYae MoJIoKeHHs 00'ekta. [lo pesynbraTy
MOPIBHSHHS BHPOOJISIETHCSI CUTHAJI PETYJIIOBAHHS IIBUIKOCTI, SIKAW, B KIHIIEBOMY paxyHKY, 3a0e3-
nedye oOepTaHHs JIBUTYHA 1 IEpEeMIIIeHHs Ha 3aJaHUi KyT abo BiJCTaHb.

VY mporeci MoJeIIOBaHHS CHCTEMH 3a JIOTIOMOTOIO IPOTpaMHOro cepejopmima Matlab-
Simulink 6ynm oTpuMaHi mepexifHi mpoliec NPy HOMIHAJBHUX MapaMeTpax HalalITyBaHHS pery-
nsatopa. Cepen CAD mporpam Matlab-Simulink Mae HaWOLIBII MIHPOKI MOMIJIMBOCTI, KPiM TOTO,
JI03BOJISIE TPOBOJIUTH MYJIBTHIOMEHHE MO/ICTIOBAaHHSL.

3riZiHO 3 OTPUMAaHUMHU pe3yIbTaTaMH BUSBUIIOCS, IO peJIeifHa ccTeMa Ma€e TepeBary mepe;y
cUCTeMOIO mijersioro ynpasiinas. Tak npu 30insmenHi Ti B 2 pa3u nepeperyitoBaHHS IO CTPyMY
craHoBuTh 30%. B pe3ynpraTi Oyna po3pobiieHa MaTeMaTHYHA MOJEINb JIJIS JIBUTYHA ITOCTIHHOTO
CTPYMY Ta IPUBENICHI Pe3yJIbTaTl MOJICITIOBAHHS, SKi TIOKA3yIOTh CTIHKICTh CHCTEMH.

[TEPEJIIK IIOCUJIAHD

1. KimroueB B.U. Teopus snextponpuBona: yuel.u1st By3oB.— M.:DHeproaromusaat, 2001 .-
704 c.
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YK 621.314
Bbpomupcerka T.0O., marictpant rp. EC-14wm,
JlutBunenko T.H., ac. kad. EC — HayKOBHi KEpiBHUK
AHAJII3 BIUINBY BUXIJTHUX ITAPAMETPIB BUCOKOBOJIBTHOI'O IIEPETBOPIO-
BAYA UIAA O30HATOPA HA KOHIHEHTPAIIIO O30HY, IO CUTHE3YIOTH
3anopizvka oepoicasna indcenepna axademis, kageopa EC

O30H € HaUCUIIBHIITAM OKHCITIOBAYeM, 3a OKUCITFOBAIBHOI 3IaTHOCTI 030H 3aiiMa€e TpeTe Mi-
cIie, MOCTyMalyuch Juine ¢propy i propuay kucHio [1]. 3Bakatoun Ha Taki crienuiyHi BIACTUBOC-
Ti 030H OTPUMAaB IMUPOKE 3aCTOCYBAHHS B MIPOMHUCIIOBOCTI, MEJIMIIMHI, a TAKOXK Y MOOYTI JUTS IIiIeH
00pOOKH 1 BUJATIEHHS IIKIJTUBUX JIOMIIIOK 3 Ta3iB, Je3iH(peKiii Boau 1 MOBITps, yTUIi3allil BiaXo-
niB [2]. HaitOimeIm eKOHOMIYHO BUT1IHAM CITOCOOOM OTPHUMAaHHS 030HY € WOTO CHHTE3 B €JICKTPHY-
HOMY PO3psJii 3 KHUCHIO a00 KUCHEBMICHUX Ta3iB [3], Tak K IpU TaKOMy coco0i CHHTE3Yy 030HY
Bimamae morpeda B JOAATKOBUX XIMIYHHX peareHTax i Horo Jerko MOXXHa aBToMaTru3yBaTH. Ejiek-
TPOCUHTE3 030HY SBJsIE coO0I0 eHeproeMuunii mporec, a KKJI mporo mporiecy € HU3bKUM 1 CTaHO-
BHTbH OJIMHUII BIJICOTKIB [4], TOMY aKTyaJbHOIO HAYKOBO-TEXHIYHOIO 33J]a4eto € po3poOKa JpKeper
KMBIICHHS JUUISl €JIEKTPOCUHTE3Y O30HY, SIKI 3a0€3MeuyroTh 3HM)KEHHS BUTpAT €Heprii Ha CHHTE3
O30HY.
OCHOBHUM 3aBJaHHSIM JOCIIDKEHHS € BU3HAYCHHS TapaMeTpiB BUXiHOI HAIPyTH, MO (o-
PMYETBCS JDKEPETIOM JKABIICHHS Ta YMOB IIPH SIKAX CIIOCTEPITa€ThCsl 3HIKEHHS! CHEPreTHYHNX BU-
TpaT Ha eJIEKTPOCUHTE3 030HY.
JIJis1 TocSITHEHHST OCHOBHOT 3aJ1adi JIOCIiPKEHHS! CTBOPEHO MaKeT BHCOKOBOJBTHOTO JDKEpe-
Ja JKUBJICHHS IMITyJIbCHOTO THITYy 3 MOJKJIMBICTIO PETryJIIOBaHHS aMIUTITYyIW BHXIJHHUX IMITYJIBCIB 1
TPUBAJOCTI iX (QpoHTYy. 3a JONOMOTOI0 MakeTa BHCOKOBOJBTHOTO JDKEpella eKCIIEpHMEHTATHLHO
OTpPUMaHI TaKi XapaKTepUCTUKU:
1) ciMeicTBO 3aJIeXKHOCTEH CTYIIeHSI BUPOOJICHHS 030HY BiJI aMILIITYId HAIIPYTH B PO3PSII-
Hill Kamepi Py MOCTiHHIN TPUBAIOCTI (POHTY IMITYJIBCY;

2) CIMEHCTBO 3aJIe)KHOCTEH CTYIeHsS BUPOOJICHHS 030HY BiJ TPHBAJIOCTI (PPOHTY IMITYJIBCY
IpU NOCTINHIN aMIUTITY Il HAIPYTH B PO3PsAHINA Kamepi;

3) piBeHb CIOKUBAHHS CHEPTii MpH Pi3HUX 3HAYCHHSIX aMIUTITYIHd HAIPYTH 1 TPHBAIOCTI
(GPOHTY IMITYJIBCIB.

BuKopuCTOBYIOUM OTpUMaHi eKCIIepuMeHTAIbHI JIaHi MMPOBEIeHA ONTHMI3aIlis 3a KpUTEpieEM
3HW)KEHHSI €HePreTHYHHUX BUTPAT JJISl CHHTE3Y 030HY 1 HaJjaHi peKOMEH/Iallii 0 MPOeKTyBaHHIO BU-
COKOBOJIBTHHX JDKEPEIT KUBJICHHS JUTSI €JIEKTPOCHHTE3Y 030HY.

Jlitepatypa

1. JIyaun B.B., [TonoBuuy M.II., Tkauenko C.H. ®uznueckast xumust o3o1a. M.: U3n-Bo
MocxkoBckoro yauBepcuteta, 1998.

2. @ununmos 1O. B. DnextpocunTes 030ua/l0. B.dununmnos, B. A.Bobnukosa, B.
N.ITanteneeB — M.: M3n-Bo MockoBckoro yauBepcuteta, 1987. — 245¢.

3. lonskos H.I1. Hanocexynnubie o3oHaTOpHL. // IIpubops! u TexHuka skcrnepumenTa, 2004.
Ne5.C. 126 — 129.

4. biym, XancnoxuM. CXeMOTEXHHUKA ¥ PUMEHEHHE MOIIHBIX UMITYIbCHBIX YCTPOUCTB. —
M.: Jompka-XXI, 2008. — 352 c.
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VK 621.314
Camopogosa K. C., marictpant, [IImaniit C. JI., nom., K.T.H. — HAYKOBHI KepPiBHUK
KOMITEHCAIIISI PEAKTUBHOI TOTYKHOCTI HA IMIJIPUEMCTBAX
3 HAIIPYT OIO 0,4xB
3anopizvra oepacasna indxcenepna akaoemis, kageopa EC

KommneHncartist peak THBHOI TIOTY>KHOCTI, B JJAHWW Yac, € BAKJIMBUM YHHHUKOM, SIKAU JI03BO-
Jisle BUPIIIMTH TIHTaHHS €Hepro30epekeHHs Ta 3HWKCHHs HAaBAaHTAXEHb Ha EJICKTPOMEpEKy. 3a
OIlIHKaMH BITYU3HSHUX 1 IPOBITHUX 3apyOiKHUX (haxiBIliB, YaCTKa €HEPropecypcis, i 30KkpemMa ejie-
KTpOCHEprii 3aiiMae 3HaYHy BEIMUYMHY B coOiBapTocTi mponykuii. Ile 7ocuTh Baromuii aprymeHr,
00 3 YCIEI0 CEPHO3HICTIO MMITH JT0 aHAITI3Y 1 ayIUTy €HEProCIIOKUBAHHS IiAIPUEMCTBA, BUPOO-
JICHHIO METOJIMKH Ta TONIYKY KOIITIB JUIsi KOMIICHCAIlii peaKTHBHOI MOTYKHOCTI. MeToto poOoTH €
po3poOKa Ta MOJICpHi3aIlii CHCTEM KOMITCHCAIlli peaKTUBHOT MOTY)KHOCTI 3 €EKOHOMIYHOI 1 TeXHIYHOT
TOYKH 30py. AKTYaJIBHICTh pOOOTH TOJIATaE B TOMY, IO TPOMHUCIIOBI MiMPUEMCTBA BUKOPHCTOBY-
IOTh IHAYKTHBHY CKJIQJOBY PEaKTUBHOI IOTY)KHOCTI, i BOHA ITOBMHHA OyTH KOMIIEHCOBaHa, 100 3a-
0e3MeunTH 1 eKOHOMIUHICTh BUPOOHHUIITBA, 1 SKICTh CIIOKUBAHOI €JIeKTpOeHeprii. 3aBIaHHs MiHiMi-
3aIrii BTpaT eJIeKTPOCHEPTii € OJTHIEIO 3 TOJOBHUX ITPU ONTUMI3AIlil eHEPIeTUIHUX PEIKUMIB.

JInis miATPUMKHM HAWBHUTIIHINIOTO PEXXUMY POOOTH MPOMMCIOBOTO ITiAMPUEMCTBA JOIIIBHO
3MIIACHIOBATH MPHUCTPOI, aBTOMATHYHO PETYIIOIOTh MOTYKHICTh KOHJICHCATOPHUX YCTaHOBOK B 3a-
JIEKHOCTI BiJ yacy J1o0u, 3MiHU cTpyMy a0o Hanpyru. UuM Hukde KoedillieHT NoTyKHOCTi cos ()
IIPY OJTHIM 1 Ti¥ K€ aKTUBHIN HaBaHTAXXCHHI eJICKTPONPHIMAYIB, TAM OiJIbIIIe BTPATH MOTYXHOCTI 1
NaJliHHSI HApYTd B €JeMEHTaX CHCTEM eJIEKTPOIOoCcTadaHHs. Tomy ciii 3aBXIu MpParHyTd [0
OTpUMaHHS HAHOLTBIIIOTO 3HAYCHHS Koe]illieHTa MOTYKHOCTI.

ExonoMiuHmit edeKT BiJl BOPOBAPKEHHS KOHJICHCATOPHUX YCTAHOBOK CKIIQIAETHCS 3 JIBOX
CKJIQJIOBHX:

1. 3HIOKEHHS CIIOKUBAHHS aKTUBHOI MOTY>KHOCTI 32 paXyHOK 3HMIKCHHSI BTpAT B JIIHIAX eJie-
KTporepenadi. Hampuknasn, npu miaumenHi cos ¢ 3 0,6 10 0,97 BTpaTH 3MEHIIYIOThCS TIPAOTH3HO
Ha 7,5%, npu niguimenHi cos ¢ 3 0,8 1o 0,97 BTpaTtu 3MeHITyI0Thes MPUOIU3HO Ha 4%.

2. 3HMKCHHS OIUIATH 3a CIIOXKHTY MOBHY IMOTYKHICTh (NP Cy4YacHiil opranizarii 00Ky ak-
TUBHO-PEAKTUBHUMH JIIUMJIBHUKAMU ). PO3paxyHKH MOKa3yIOTh, IO MPABHILHO MigiOpaHa KOHJICH-
caTopHa yCTaHOBKa (ITOTYXHICTh, KPOK PETYIIIOBAHHS ) OKYITAETHCS B CEPETHHOMY 3a 6-12 MiCSIIiB.

Kpim TOr0, BUBIJIBHSIIOTBCS JJOJATKOBI MOTY)KHOCTI 3@ paXyHOK 3HM)KEHHS CII0)KMBAHOTO BiJI
KUBUJIBHOTO TpaHcdopmaTopa ctpymy. Hampuknan, npu migsumenHi cos ¢ 3 0,8 mo 0,97 ctpym
3MeHInyeTbes Ha 17,5%, BiImoBiAHO BUBLILHSAETHCS 17,5% MOTYKHOCTI.

VY cTaTTi MpoBEACHO aHaIi3 ICHYIOUMX CHCTeM KOMITeHCAIlii peaKTUBHOT MOTY)KHOCTI, BU3HA-
YeHi MpoOJieMH, sIKi BUHUKAIOTh MPH 11 KOMIIEHCAIll y pi3HOro BHUJY CIIOKMBAYiB, HAaBEACHO JaHi
PO BHKOPHCTOBYBaHI JpKepeliaX peakTUBHOI MOTYXXHOCTI, IO BHITYCKAIOTHCS BITYU3HSHOIO TPO-
MUCJIOBICTIO.

[TEPEJIIK [TOCUJIAHb
- Minin I'.I1. PeaktuBHa notyxHicTh / Minid ['.I1.- M .: BunaBamunit qim «Ereprisy», 2007. -
53-58 c.
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[TankoBa O.0., cT.. rp. EC-14-1c, AnekcieBcbkuit JI.I'. gorr., K.T.H.
IOPIBHAJIBHUI AHAJII3 CTATUYHUX TPAEKTOPIN KEPYBAHHSI BITPOEHEP-
IF'ETUYHUX YCTAHOBOK 31 3MIHHOIO HIBUJAKICTIO OBEPTAHHSA
BITPOTYPBIHUA
3anopizvra oepacasna indxcenepna akaoemis, kageopa EC

VY poboti npeacTaBieHUil NOPIBHSIbHUIA aHai3 MM’ TH CTATUYHUX TpaekTopid kepyBaHHs BEY.
Lle#t aHaniz 103BOJIsIE OTPUMATH HEOOXIIHI peKOMeHAaLil o0 BUOOPY ONTUMAJIbHUX MapaMeTpiB Ke-

Cratuuna tpaekTopist kepyBaHHs (CTK) BEY - nie cykynHicTh po60o4nx TOUOK y TIPOCTOpi Mexa-
HIYHHMX XapaKTepuUcTHK BiTpoTypOinn M, = f (a)), 10 BiJIMOBIJA€ yNOPsAKOBAHOMY 3MIHHOMY Mapa-
Mmetpy V), - mBuakocti BitpoBoro notoky. Koxxna poboua Touka BignoBijae cralomMy pexxumy (AuHami-
gHUii MoMeHT nopiBHIOE (). PobGoua Touka CTK 3amaeTscsi cucTeMoro KepyBaHHS IIJISIXOM CTBOPEHHS
BiZIMOBITHOT MeXaHIYHOI XapaKTepUCTUKU TeHepaTtopa. Pi3HOMaHITHUM CTaTUYHUM TPAEKTOPIsM Kepy-
BaHHS BIAMOBINAOTH pi3HI JiarpamMu BUIOOYTKY. 3 JiTepaTypHHUX JKEpes BiJoMi HACTYMHI CTATHUYHI
TPA€EKTOPIT KepyBaHHS:

Bapianm A. O6MexxeHHs Ha piBHI HOMIHAJIbHOT MOTY>KHOCTI;

M ;
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Bapianm B. OOMexeHHs Ha PiBHI MaKCUMAaJIbHOI KyTOBOI HIBUIKOCTI 00epTaHHS;
M :
: //C'}‘i”
Mmu ________ 3' I_,I ______

ll2
1

| |

= e >

Bapianm C. O6MmexxeHHs Ha piBHI MaKCHMAJILHOTO MOMEHTY Ha CIaJIalouiil TUISHII MeXaHi-

YHOI XapaKTePUCTHKHU BITPOTYPOIHH;
M

| W2

—r

Bapiaum D. O6MexeHHs Ha piBHI MaKCUMaJIbHOTO MOMEHTY Ha 3pOCTalouiil TUISHII Mexa-
HIYHOI XapaKTepUCTHKHU BITPOTYPOIHH 3 MEPEXiTHOI0 JIJISHKOK Ha PiBHI MaKCHMaJIbHOI KyTOBOI
IIBHIKOCTI;
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Bapianm E. OOMeXeHHS Ha piBHI MaKCHMaJILHOTO MOMEHTY Ha 3pOCTArOvill JUISHII MeXa-

HIYHOT XapaKTepUCTUKHU BITPOTYpOIiHH.
M '

max 3
M

5 = ps
CraTtuuHa TpaekTopist kepyBaHHst BEY ckiagaeTbest 3 HOTUPBOX JIISIHOK:

[0-1]-]linsiHKa HEYYTIAMBOCTI, KOJIM MIBUIKICTh BITPY HACTIJIbKK Malla, 0 BMHUKATH BiTpOEHEp-
reTUYHY YCTaHOBKY HEMa€e CeHCy, OO eHepris BITPOBOTO MOTOKY HE MOXe HaBiTh TMOKPWUTH BHYTPIIIHI
BTPATH MOTYKHOCTI B CUCTEMI;

[1-2] - JlindHka onTUMaIbHOTO BiZOOPY MOTYKHOCTI;

[2-3] - linsgHka oOMeXeHHS MOTYKHOCTI;

[3<] - insaHka OypeBoi IUBUIKOCTI BITPY - BAMKHEeHHUI cTaH BEV.

AHani3 niTepaTypHHX JXKepell MoKa3aB BiICYTHICTb Y 3arajbHO - NMOPiBHAJIBHOMY aHami3i edek-
TUBHOCTI 3aCTOCYBaHHsI CTATUYHUX TPAEeKTOpiil kepyBaHHs. Lle Oe3yMOBHO Ba)JIMBO Ha CTail MPOEKTY-
BaHHS, ajie He y poboti BEVY. IToaiOnuii aHani3 Moxxe Oyau MiArpyHTsIM U1l OTpPUMaHHS peKOMEeHaLii
100 BUOOPY ONTUMAIBLHOTO aqrOpUTMy KepyBaHHS. J{1s MOpiBHAHHS HaBEAEGHUX CTaTUUHHUX TPAEKTO-
piii kepyBaHHs, OyJla BUKOpUCTaHa y3arajbHeHa MoJIesb eJekTpomexaHidyHoi cuctemMu BEY, mo Oyny-
€ThCS HA CHCTEMi BiTHOCHMX BeJIWYMH. Lle m03BoJsie 3AiiCHUTH €MHMI TAXIJ 10 aHami3y HIMPOKOTO
KOJIa BITPOreHEePYIOUHX CUCTEM.

BucHoBku:

3anpornoHoBaHa MareMaTuuHa mojenb BEY y BilHOCHMX BenM4yMHaX, ska aganToBaHa IS 3a-
BAAHHS aHalizy BUI00yTKy. OTprMaHa METOAMKA PO3paxyHKY BIJHOCHOTrO BUAOOYTKY JUlsl I'SITH Bapia-
HTIB CTaTUUHUX TPAEKTOPIi KepyBaHHsI, 32 JOMOMOTrOO sIKOT Oy noOynoBaHi JlarpaMu BUIOOYTKY. 3a
JIONIOMOTOIO JiarpaM BU00YTKY Oy/10 BU3HAYE€HO 3HAUEHHS 3alpONOHOBAHOTO MOKa3HUKA e(heKTUBHOC-
Ti AJI1 KOSKHOTO 3 PO3MIISTHYTHX BapiaHTIB CTaTMYHUX TPAaeKTOpil KepyBaHHs. Pe3ynbTar aHanizy noka-
3aB, 10 3 YCiX PO3MISHYTHX BapiaHTiB TpaeKkTopiit Oibi epeKTUBHOIO € BapiaHT TpaekTopii D, a OinbL
HECTIpUSATIMBOIO - BapiaHT Tpaektopii C. B poboTi Oyno oTpumMaHo 3HaYeHHS ONTHUMAJIHOT BiTHOCHOT
PO3paxyHKOBOT CepeIHbOT MBUIAKOCTI BiTpY. Lli 3HAUEHHSI MOXKYTb OyTH BUKOPUCTaHI MPU MPOEKTYBaH-
Hi BITPOEJIEKTPOTEHEPYIOYMX CUCTEM, BUXOSUM 3 JAHUX METEOPOJIOTIYHUX AOCTIIKEHb.

Jliteparypa:

1. Anekceepckuit JI.I'. AHanuz 3 peKTUBHOCTH MOMEHTHOIO YIpPaBJICHHUS 3JIEKTPOMEXaHUYECKOM cuc-
Temoit BOY // BicHuk UepHiriBchbkoro Jep:kaBHOTO TeXHoJoriyHoro yHiBepcurety. Cepist "TexHiuni
Hayku": HaykoBuit 36ipauk YJ[TV. - Yepniris: YJATY, 2013. - Ne2(65). - C. 17-24

2. Tseaiinen J[x., Yeiip A. Bo3oOHOBIIseMble HICTOYHUKH 3Heprun. — MockBa: DHeproaromuziart, 1990.
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bapamenko . O., marictpanT rp. EC-14m, bypos O.M., fo11., K. T. H. - HAYKOBHH KEPiBHUK

AHAJII3 BUKOPUCTAHHA AKTUBHUX BUIIPAMJIAYIB Y KPAHOBOMY
EJEKTPOOBJIAJTHAHHI

3anopizvra oepoicasna indicenepna akademis, kageopa EC

Ha cporomi, y 3B’s13Ky 13 CTPIMKAM BHUEPITYBAaHHSM TPAIMIIIHUX JPKEpENl eHeprii OpraHiyHoro
TIOXOJDKEHHS 1 BCe OLTBIIIM CKOPOYESHHSIM 3aCTOCYBAHHS SIICPHOTO TAJIMBA, TPo0IieMa eHepro30epeskeHHs
Ta €KOHOMIi eHEPreTHYHNX PECypCiB cTaja OCOOIMBO aKTyalbHOIO. 30KpeMa 3'SBISEThCS Bee OUTbIE pi-
ITIeHb, CIIPSIMOBAHMX Ha TiIBUIIICHHS €KOHOMIYHOCTI eiekTporprBoy (EIT), 1o € 0CHOBHHAM CIIOJKHBaYeM
eNeKTpUIHOI eHepril (710 60%) 1 TOIOBHUAM JKEPeioM MEXaHIYHOI eHeprii B IPpOMHCIIOBOCTI [1].

Opiero 3 ramy3eii 3acrocyBanHs EIT € kpaHOBe ycTaTKyBaHHSI, SIK€ BAKOPACTOBYETHCS B IIEXaX Me-
TATyprifHUX Ta MAIIMHOOYIBHUX MiampreMcTB. IlepeBakHa OumbimicTh HOBUX KpaHOBUX EIl Oymyerscest
Ha OCHOBI JIBUTYHIB 3MiHHOTO CTpyMy 4epe3 iX HaJiHICTh Ta MEHIITY BapTICTh Y TIOPIBHSAHHI 3 JIBUTYHAMH
noctiitHoro crpymy (JII1C) [2]. He3paxkaroun Ha 11e, JIIIC 10Ci BUKOPHCTOBYIOTHCS Y €JIEKTPOIPHUBOIAX,
o0y oBaHuX 70 80-X POKIB, OCKLIGKH 1X 3aMiHa Iepeadadae JOKOPIHHY MOJICPHI3AIlI0 ICHYFOUOTO CHITO-
BOT'0 €JIEKTPOOOJIaHAHHS 1 TOMY € €KOHOMIYHO HEBUT1THOIO.

CyTTeBHM HEJIONIKOM ICHYIOUHX KpaHoBUX EIT mOCTifHOTO CTpyMy € HEMOXKIIMBICT peKyTiepartii
€Heprii ralbMyBaHHS Y KUBJISTIY Mepexy. Ls eHeprist po3citoeThbest ab0 Ha CIeliaTbHUX TATbMIBHUX PE3U-
cTopax, abo Ha OOMOTKax JIBHT'YHIB. P03B’s3atn 1aHy Tipo0OiieMy MO)KHA IIUIIXOM 3aMiHH MOPaJIbHO 3acTa-
PLIOT peNeifHO-KOHTAKTOPHOI arapaTypy Cy4acHUMU CHJIOBAMU HaITiBITPOBITHUKOBHMH MIEPETBOPIOBAYAMH,
ITI0 JIO3BOJIATH TIOBEpTATH eHeprito rasbMyBaHHs EIL B Mepexy, — peBepCHBHUMYU KEPOBAaHUMH BUTIPSIMITSI-
yamu (PKB) abo aktuBHrME Bunpsivizstaamu (AB). OctanHi, KpiM TOTO, JAaFOTh MOKJIUBICTH CYTTEBO 3Me-
HIITyBaTH BIDIAB TIEPETBOPIOBAYA HA XKUBIITIY MEPEXKY, a Takoxk, Ha BiiMiHy Bit PKB, He 30UIbITyBaTH Ki-
JIBKICTh CHJIOBHX TpHJIaiiB. CHJIOBI CX€MU aKTUBHUX BUTIPSMILIUIB HE BIJIPI3HSIOTHCS BiJl KITACHYHUX CXEM
BUIPSIMIISYIB, @ OTYKE MOJICPHI3aIlisl 3aCTapiIMX KPaHiB TOJIraTHMe JIMIIE B 3aMiHi IIepeTBOprOBaya Ta BiJl-
TIOBIJTHUX MPHHIIMIIIB YIPaBIIiHHS 13 30epe)keHHSIM ICHYFOUMX CHJIOBUX K1 1 KiJT yripaBiiHHsL. Takox 3acto-
cyBaHHS AB, OKkpiM TiBHIIICHHST eHeproe(heKTUBHOCTI KpaHOBUX ElN, 103BOMTH CYyTTEBO MOKPAIUTH iX
€HepreTHYHi, eKCIUTyaTalliifHi Ta Ha/IIHHICH] TTOKA3HUKH 1 TMHAMIYHI BIACTUBOCTI.

Ha puc. 1 300pakeHa cTpyKTypHa cxeMa Tpr(a3HOro akTHBHOTO BHmpsvutsda. [Tpuaimm aii AB
NOMTIOHMI /10 MPUHIMITY Ail IMITYJILCHOTO nepeTBoproBaya noctiifHoi Hanpyru (IITTTH): B 00ox Bumamkax
BiJIOYBA€EThCS HAKOIMYCHHS CHEPrii B IHAYKTUBHOCTI, SIKA PETYJIFOETHCS TPHBATICTIO BKIIFOYCHOTO CTAHY
KJTIOUiB, Ta 11 BiJTa4a B HABAHTAKEHHS TP 3MEHINICHHI BUXITHOI HAIIPYTH JI0 PIBHSL, MEHIIe 3ai1anoro. Ha
Biyminy Bix [TITTH, AB noBuHeH He jwmie yrpumyBaTh crajie 3HadeHHs Hanpyrd (UH) Ha BHXOJ, ajle i
3abe3rmevyBaTy 3a7aHuit Koe(illieHT MOTY>KHOCTI Ta peKyIepallito eHeprii B Mepexy, TOMy CUCTEMa YIIpaB-
JIIHHS OCTAHHIM 3HAYHO CKJIAIHIIIA.

IcHye KiybKa MiXO/IIB J0 YIPABIIIHHS TAKUM IIEPETBOPIOBAYEM, SIKi MOJKHA KJTacu(iKyBaTH HacTy-
MTHAM YHHOM:

- 3a croco0oM (hopMyBaHHS YITPABIISIOUHX IMITYJTECIB KITIOUIB (peNieliHe YIpaBIiHHS Ta YIIPaBIiHHS
3a JIOIIOMOT'OFO IIIMPOTHO-IMITYJTECHOT MOy sl (LIIM));

- 32 KOHTPOJILOBAHUM BXiJTHIM 30ypEeHHSIM (KOHTPOJIb 32 BXITHUM CTPYMOM YH HaIIpyToI0);

- 32 KUTBKICTIO KJTFOUIB, IO TTOCTIHHO MepeOyBarOTh Y BKIFOUCHOMY CTaHI (CHMETPUYHE Ta HeCHMe-
TPUYHE).

Haii6ibimoro mommpeHHst Ha npakTrri Ha0ym AB 3 1T1IIM Ta yrpaBiiiHHAM 32 BX{JTHIM CTPYMOM
(IBx). B Takmx cxemax CUTHaJIM PO 3MiHY BXiIHUX MTApaMeTPiB BUKOPHCTOBYIOTHCS JUIsI BIUTMBY HA aMILTi-
Tyy Ta (a3oBHid 3CyB MOJIYJFOIOYOTO CHTHAIY, IO POOHTH MOMKIIMBHAM pOOOTY TEpPETBOPIOBaYa B YOTH-
PBOX KBaJjpaHTax [3].
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TakuMm YMHOM, MTPOBENICHUI aHAI3 IMPO-
OJeMH TiABUIIEHHS! eHeproeeKTUBHOCTI KpaHo-
BOT'O €JIEKTPOIIPUBOJTY TTOCTIMHOTO CTPyMY ITOKa-
3aB MEPCIEKTUBHICTh BUKOPUCTAHHS IS IUX ITi-
Jiell aKTHBHHUX BHITPSMIISYIB, @ TaKOXK JI03BOJIMB
o0paTi ONTUMATBHY JUIS 3aCTOCYBAHHS CXEMY
AB Ta IpUHIIAT YIIPaBJTiHHS HAM.

Un

111

Hasarram=He]

[Nogankimna pobota B JaHOMY HaIpsiMi Tie-
penbdavae poBeICHHST PO3PAXyHKIB CHJIOBOI Yac-
THHHU KPaHOBOTO €JIEKTPONPHUBOY Ha OCHOBI AB
Ta WOro iMiTariiiHe MOIEMIOBAHHS JUIA JOCHI-
JOKEHHS BIIMOBITHAX €NEeKTPOMArHiTHUX TIPOIie-
CIB Ta IIPUHITHITIB YIIPABJTiHHS.

Un
je——

IIIM xoHTpOIED

Pucynok 1 — CtpykrypHa cxema AB
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VK 62-83:621.311.245
bypor O.M., no1., k.T.H., bBypoBa A.O., acmipaHT
YTOUYHEHA MATEMATHUYHA MO/JIEJIb BITPOTYPBIHU
3anopizvra oeporcasna indcenepra akaoemis, kageopa EC

3 PO3BUTKOM CYYacHOI BITPOSHEPreTHKM MiJBHUILYIOTbCS BUMOTH JIO JOMOMIXHOTO iHCTpYMEH-
Tapito, WO 3aJisiHUI B npoueci po3poOKu BiTpoeHepreTUyHUX yctaHoBoK (BEY). B nanomy koHTekcTi
aKTyaJIbHUM € 3aBJIaHHsl po3po0KH yTOuHeHHUX Mojesneit BiTpoTypbin (BT), ski skHalinoBHille xapakre-
pU3YIOTH 1X MOBeAiHKY. Taki Mozeni 103BOJISIOTh, HaMpHKIaA, po3po0nsaTH Oinbll edeKTHBHI 3acobu
imiTauii xapakrepuctuk BT B nabopaTopHux ymoBax [1.2], a Takoxx NpoeKTyBaTH aJleKBaTHI 1 HaiiHI
CHCTEMH YNpaBJIiHHS sIK camoro TypOiHoto, Tak i BEY B mimomy.

Haiiyacrime nist moSynosu mozeni BT 3 skopcTko3akpirieHUMH JIOMAaTSIMH 32 OCHOBY BUOMpa-
€ThCs Bimomuit Bupa3 (1), mo omnucye cimMeicTBO 11 CTATUUHMX MEXaHIYHUX XapaKTePUCTHUK MPHU Pi3HUX
HIBUJIKOCTSIX BITPOBOTO MOTOKY [3]:

MBTZOsS'p'VJ;'SBT'CP/wBT’ )
ne Mpr, Upr — mexaniunuit MmomeHnt (H-M) i kyroBa mBuakicts Bamy BT (pan/c) BiamoBimno; [ -
inBHICTh TOBITPs (KI/M°); ¥ — BHUAKICTH HAGIrarouoro BiTPOBOro MOToKy (M/c); Spr — ebeKTUBHA
nnoma BiTpoTyp6inu (v’); Cp - KoedilieHT BUKOpHCTaHHs eHeprii BiTpy (koedilieHT moTyxKHOCTI).
OueBKIHO, 1110 Taka MOJENb He JO3BOJISIE ONMUCYBATH MOBeAIHKY BT B 1nHaMiuHOMY pexuMi, a Takox
He BpaxoBye psiay eeKTiB, cynpoBOAXKYOUHX ii poOOTYy B peaqbHUX yMOBax.

Sk Bimomo, Gamta BiTpoTypOiHM ranbmye HaOirarouuii BiTpoBuii nmoTik. Lle mpuBoauTh 10 BU-
HMKHEHHS B OKOJIMLI 6amTy obaacTi, 110 YMHUTH JOAATKOBUI OMip MpOoXopKeHHIo jJonareil. Lle suie
Ha3uBa€eThCsl epeKTOM ,,3amintoeanns Oawimu’” i IPU3BOAUTH A0 TIOSBU TyJIbcalliii aepoAMHAMIYHOTO
MOMEHTY BITpOTYpOiHM, KpaTHUX KilbKOCTI ii sonareid. HeoOXimHo Bim3HauuTH, 110 Gopma mybcalliii
BU3HavaeTbes npodinem nonareit. Kpim Toro, mynbcailii BUXiIHOTO MOMEHTY TaKO TOB's3aHi 3 Tpaji-
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€HTOM LIBMAKOCTI BITPOBOro MOTOKY. [TpuOIM3HO 3aneXHICTh LIBUAKOCTI BITPY BiJ BUCOTH MOXe OyTH
ornucaHa 3a J0MOMOIOK0 BiIoMOro Bupasy [4]:
- s
" _Vo'(hl/ho) > 2
ne V;, Vp— mBHIKICTh BITPOBOTO MOTOKY HAa BUCOTI /; i BiJoMa IIBUAKICTh BITPY Ha BUCOTI Ay Bill-
HoBiHO (M/c); [ - KoedilieHT, o BpaxoBye 0COOIMBOCTI MicLeBOCTI. TakMM YMHOM, KOXKHA JIONaTh, a

TaKO KOKHa 11 JiJIsTHKA, B MpoLieci 00epTaHHs 3HAXOAUTUMYThCS B Pi3HUX BITPOBHUX YMOBaX.

VY [4] po3rnsiHyTHi1 BIITMB Ha poOOTY BITpOTYypOiHM BKa3aHUX BHile edekTis, a B [1, 2] mpuse-
JIEHO TPOCTHUi1 BUpa3 [ aepOAMHAMIYHOTO MOMEHTY TpuionateBoi BT:

M,, = M, (1+ A-sin(w,, -t)+ B-sin(3- 0, -1)), 3)
ne M’pr, — cTaTUMHUNA MOMEHT BiTpOTypOiHM; A, B — mocTiitHi KoedillieHTH, 1110 3a1exaTh Bij TUITY
BT.

Bupaz i1t onrcanHsi TOBHOTO MOMEHTY, 1[0 BUHMKAE Ha Baiy reHepatopa BEY 3 ypaxysanusm
€JIEKTPOMEXaHIYHOTO TePeXiTHOTO MPOLECy, MOKHA OTPUMATH IIIJIIXOM aHaji3y piBHSIHHS pyXy CHUCTe-
mu «BT — renepatop BEV»:

My I 40 4oy 220 4)
K, K, dt dt
ne Jpr, Jr, — MOMEHTH iHepLiT (KF‘Mz) BT i reneparopa BEY BinnosiaHo; Mpr — aepoarMHaMIYHUMA
MOMEHT BITPOTYpOIHHU 3 ypaxyBaHHAM Bupa3y (3); My — cTaTUYHUI MEXaHIYHUHA MOMEHT reHepaTopa;
K/ — xoediuieHTt nepeaadi mynbtuniikaropa BEY.

3anexHo BiJl HEOOXiTHOro cTymeHs JAetanizauii mMarematudHoi mojaeni BT wacto HeoOXinHO
BPaxOBYBaTH BIUIMB MexaHIyHol nepeaayi BEY Ha ii BuxigHi napamerpu. B 1pomy Bunajaky mexaHiuHa
cuctema «BT-reneparop BEY» 3a3Buuaii po3risinaeTbes K IBOXMAcOBa i OMMCYEThCS HACTYTHOKO CHC-
TEMOIO PiBHSHbB:

JBT da}BT

do ,
JFTF=MBA.,7A_MF; ®)

M= K(¢BT _¢r/KM)+B(a’BT _wF/KM);
@y =doy,/dt;
o, =dg,/dt,

=My, — My,

ae ¢,., ¢, -KyT nosopoty Bany BT i reneparopa Biznosiano [pan].

Brnue Bany B (5) BpaxoBaHO 3a gonomororo koediuieHrta xopetkocTi (K) i koedilienTta aemn-
¢dyBanHs (B). Mynstumiikatop BEY npeactaBnenuit sik ineanbHa nepenava. ['eHepartop, BiAmoBiaHO,
npeacTaBiIeHUit MOMEHTOM iHepUil J; 1 MeXaHIYHUM MOMEHTOM M.

Takum unHOM, B pOOOTI MpeAcTaBIEHUII KOMITJIEKC MaTeMaTUYHUX MOJAENEH, 0 J03BOJISIOTh
JIOCTaTHBO MOBHO OMMCYBAaTH MOBEAIHKY peanbHuX BT sk B cTaTMYHOMY, TakK i B JUHAMIYHOMY pPEXH-
Max poOOTH.
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VK 62-83:621.311.245
bypos O.M., no1., k.T.H., BypoBa A.O., acmipant, bponnikos LK., cT. rp. EC-14-1¢3
AHAJII3 CYYACHHUX 3ACOBIB IMITAIIII TOBEJIHKH BITPOTYPBIH
3anopizvra oeporcasna ingcenepna akaoemis, kageopa EC

Sk BiJIoMO, BCi ICHYOUI CHCTEMH iMiTallii MoBeIiHKH peabHuX BiTpoTypOin (IBT) [1-5] pea-
Ti3YIOThcs Ha 6a31 aBTOMaTH30BAaHOTO eNeKTporpuBoty. [IpoTe pi3sHOMaHITTS KOHCTPYKTHBHUX Bapi-
anTiB IBT 1 BiICyTHICT 1X TIOPIBHSUIGHOTO aHANI3Y 3 MOTJISTY arapaTHoi i MporpaMHoi peai3ariii po-
ONMITh BaXKUM BHOIp HampsiMy po3poOKHM TaKOro pojy CHCTEM 3 ONTUMAJIBHUMH TEXHIKO-
€KOHOMIYHAMH XapaKTEPUCTHKAMHU BXKE Ha eTall CTPYKTYpHOTO CHHTEe3y. TOMYy aKTyaJlbHHM € 3a-
BJIAHHS aHaJI3y 1 Knacudikarlii icHyrounx 3aco0iB imitarlii noseaiHnku BiTpoTypOiH (BT).

V [1] npeacraBieHa cTpyKTypa y3arajJbHEHOI CUCTEMHM IMiTallii, aHAII3YIOUM SIKy MOKHA BUJIi-
JUTH Linuit psn knacudikauiiinnx o3nak anst IBT. OcHOBHI 3 HUX — Lie: TUI BUKOPUCTAHOT €JeKTPUUYHOT
MallIWHU; coci0 YNpaBiiHHS; CKJIAJAHICTh MATEMaTUYHOT MOAEJI, 1[0 OMKCY€E MOBEIHKY BITPOTYpOIHH i
JIeXKUTh B OCHOBI MOOYI0BH MpOrpaMHo-ynpasistouoi yacTunu IBT; KibKicTh TUMIB JaTYMKIB Ha Bay i
B €JICKTPUYHI YaCTHHI JBUTYHA; TUIT CUJIOBOTO 00sagHaHHs;, Tur nooynosu CAP i 1. 1.

CTpyKTypa eneKTpOMeXaHiYHOI CUCTEMH IMITaTopa, 5K i KJIACUYHOTO €JIEKTPOTIPUBOLY, BU3HA-
Ya€eThCsl, TOJJOBHUM YMHOM, TUIIOM BUKOPUCTAHOT eNeKTPpUYHOT ManHU. OTXe, MOKHA BUIIIUTH iMiTa-
TopH, ModyaoBaHi Ha 6a3i nBuryHa nocriinoro crpymy (II1T) [2,3] i Ha 6a3i ABUTYHA 3MIHHOTO CTPYMY
[4,5]. Ax JIIT 3acTOCOBYIOTHCSI MalIMHKU 200 3 HE3ale)KHUM ejieKTpoMarHiTHUM 30ymkeHHsm (1T 3
H3) [2], abo 3 MarHiToeAeKTpUYHUM 30yaKkeHHAM Bia nocTidHux MarHiTiB (1T 3 [IM) [3]. Sk maiu-
Ha 3MiHHOTO CTPYMY BUKOPHCTOBYIOTHCSI aCHHXPOHHI JBUTYHHU 3 KOPOTKO3aMKHEHUM poTopoM (AJIKP)
[4] aGo cuHXpOHHI ABUTYHH 13 30yAKkeHHsM BiJ nocTidHux marHitie (CI] 3 [IM) [5].

Cnoci6® ynpaBniHHS BU3HAYa€ThCs peryaboBaHUMM napamerpamu cuctemu. [loseninka BT, sk i
€JIeKTPOJBUIYHa, BU3HAYAETHCS, B OCHOBHOMY, JIBOMa MapaMeTpaMM: MEXaHiYHUM MOMEHTOM Ha Baiy
Mpr i xyTOBOIO mBUIKICTIO Bay [1pr. CydacHi cucteMH iMmiTalil moOymoBaHi 3a PUHIIUTIOM pPeryJo-
BaHHS OJIHOTO 3 IMX MapameTpiB, a mapameTp, 10 3aJIMIINBCS, € HE3aJIeKHUM | XapaKTepu3ye MoBe/iH-
Ky Bciel cuctemu. TakuM YMHOM, MOKHA BUIITTUTH ABa 1sxu noOynosu CAP imitaTopa:

- 3 peryJIIOBaHHSM MO MOMEHTY;
- 3 peryJIOBaHHSIM 3a IMBUKICTIO (YaCTOTOIO).

Cri 3a3HaYUTH, 110 BPaxOBYIOYH BEJIMKY iHepuiliHicTe BT HaitOimbI1 MpUHHATHAM BapiaHTOM €
nobynosa CAP 3a npuMHLMIOM perytoBaHHS MOMEHTY JBUTYHa.

3anexHO Bif BMOpaHOro THUIY €JIEKTPONPUBOIY, CHOCOOY YMpaBiliHHSA, a TaKOX CKJIaJHOCTI
NPOrpPaMHO-YIPABISOY0T YACTUHH iIMITATOPa, 3MiHIOBATUMETBCS KUTBKICTh 1 TUIMU iHpOpMaLifHUX aaT-
yukiB B cucteMi. Jlaruuku B IBT MOXKyTh po3TalioByBaTHCs SIK Ha Bally €JIEKTPOABUIYHA iMiTaTOpa, TaK
i B enekTpuyHii yacTuHi. 30iJblIEHHS YMcaa JaTYMKIB, X04Ya i MOXe Yy psAi BUMAJAKiB PO3BAHTa)KUTH
CUCTEMY YMpaBJliHHS LUIIXOM 0e3MocepeIHbOr0 BU3HAUEHHS MapaMeTpiB, ajie MPU3BOJUTb, K MPaBU-
710, 10 TIOTIipIIIEHHS BapTICHUX i €KCITyaTallifHUX XapaKTepUCTUK cucTeMu. MiHimManbHa KiJbKICTh TH-
MiB JaTYMKIB HEPIJIKO € TUM apTyMEHTOM, SIKHii BUKOPUCTOBYETHLCS MpH BUOOPI Tiel abo iHIIOT cUcTeMH
imiTanii, Tomy gouinapHoro € kiaacudikamis IBT i 3a uum xkpurepiem.

3a TUIIOM BUKOPUCTAHMX JATUUKIB MOYKHA BUJIUIUTH CHCTEMH 3 JIBOMa abo TphOMa pPi3HOBU-
Jamu gatdukiB. OCTaHHI € SBHO HAUTMINKOBUMH, TOMY HAaHOUIBIIOr0 MOIMMMPEHHS HA0YIH CUCTEMH
3 IBOMa TUTIAMU JATYHKIiB. 3aCTOCYBAaHHS B OUTBIIOCTI BUMIAAKIB MOeAHAHHS aaTtynka cTpymy (JIC)
i marumka mBuakocti (JII11) [2,4] 3B'13aHe, TOJOBHAM YHHOM, 3 IIPOCTOTOO IMTOOYIOBH TaKUX CHC-
TEM, a TaKOX TIPIIMMHU BapTICHUMU 1 eKCIUTyaTalliiHUMU MOKa3HUKaMH JaTdrka MoMmeHTy (J[IM)
MOPIBHSHO 3 JATYAKOM CTPYMY. 3aCTOCYBaHHSI JATUYMKA IBUKOCTI JO3BOJISE 3MIHCHATH 3BOPOTHHMA
3B'SI30K 3a MIBUIKICTIO /Ui (HOPMYBaHHS MOMEHTY 3aBAAHHS 3 YpaxyBaHHSM IHOTOYHOTO CTaHy CHC-
TEeMH, a 3aCTOCYBaHHS JaT4hKa CTPyMY, BIJIIOBITHO, - CTBOPUTH KOHTYP PETYJIIOBAHHS MOMEHTY
€JIEKTPO/IBUTYHA.
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Cucremu imiTauii

Ha Gasi npueogy Ha 6aai npueoay
nocTilHOMO CTpyMy 3MIHHOTO CTPYMY
I ! I} J Tun enekTpu4Hoi
| OnC s H3 | [ ancsnm | | ALKP | | cAenm | MalLHM
|31muem-ar | | sauleImdcno | | 3@ uoIeHTou | |31uouem1w|‘ | aatualwcicm | | aimem | ynggglsiiSHﬂ
nc| | am Jile C nc | | Ac aMm oc| | Ac 3acrocoBaHi
ow | | gw aw ﬂ'm aw Em ﬂﬁ Ji] ﬂm AaTYNKA

Pucynok 1 - Kimacugikaris icaytounx cuctem IBT: JIC — natumk ctpymy;
JIM — natuuk momenty; JIIII — marumk meuakocti, JIH — maTunk Hampyru

[Tpu moOymoBi MaTeMaTUYHOI MOJIENI, 110 OMHCYE MOBEAIHKY pealbHOI BITPOTYpPOIHH, MOXK-
Ha BHJIIJTATH JIBa OCHOBHI MPHHIIATIN:

- BUKOPHUCTAHHS QJITOPUTMY BU3HA4YeHHS cTaTHYHOTO MOMeHTY BT Mpr Ha ocHOBI ampokcu-
MyrourX (GYHKIIN 11 KoedirienTta motyxHocti BT;

- BpaxyBaHHS JUHAMIYHUX e(eKTiB, [0 MAaIOTh MicIle MpU PoOOTI BITPOTYpOiHH B pealbHUX
yMOBax.

Takum uuHOM, ITPOBEACHUI aHAI3 ICHYIOUMX CUCTEM IMITallil HOBEIHKU BITPOTYpOIH Jla€ MO-
JKITUBICTH OLTBIT TOBHOI iX KiachQikarii 3 TOUYKH 30py 3aiSHUX MMPOrPaMHUX 1 amapaTHUX 3aco0iB
(puc. 1). 3'IBIsSIETHCS MOKITHBICTH BUOOPY ONTHMATBHOTO, 3 TOUKU 30py TEXHIKO-€KOHOMIUHHUX MOKa3-
HUKIB, HapsIMKY po3poOku IBT Ha 0a3i Bike iCHYIOUMX CHCTEM, a TAKOXK CHHTE3y HOBHX CTPYKTYD iMi-
TYIOUHX YCTAHOBOK.
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VJIK 62-83: 621.316.7
Brnactox H.M., marictpant rp. EC-14m, Bypos O.M., go11., K.T.H. — HAYyKOBUH KEPiBHUK
AHAJII3 METOAIB YIIPABJIIHHA EJIEKTPOITPUBOAOM 3MIHHOI'O CTPYMY
3anopizvra oeporcasna ingcenepna axkaoemis, kageopa EC

Ha nanuii yac enextponpusoa (EIT) € ocHOBHUM crioskvBayeM ejiekTpuyHoi eHeprii (10 60%) i
FOJIOBHUM JIXKEPEJIOM MEXaHI4HOI eHeprii B mpoMucioBocTi [1]. Pobounmu MexaHizMamMu eneKTpornpu-
BOJIIB €: MIAMOMHHUKH TipChKOI 1 METalypriiiHOT MpOMMCIOBOCTI, BEHTUJIATOPH, HACOCU, KOMIIPECOPU
ripcbKoi, MeTalypriiHoi, XiIMI4HOT MPOMMCIOBOCTI, aTOMHOI €HEpPreTUKH, 0O0poOJIOBa/IbHI BEpCTATH
pi3HMX ramy3eld Ta iH. Benuka pizHOMaHITHICTH OOJaJHaHHS Ta YMOB HOro eKcIuTyaTallii BUMarae
kBastihikoBaHoro Bubopy sk tumy EI, Tak i BiIMoBiAHOTO METOy YNpaBIliHHS BXKE Ha eTari CTPYKTYp-
HOTO CHHTE3y CHUCTEM.

OcTaHHIM dYacoM HalOINBIIOr0 TOMIMPEHHST HaOyB YacTOTHO-PETryJIbOBaHWN aCHUHXPOHHMIMA
enextponpuBoj (UPAEIT) [2]. Ile nosicHioeTbCs MepeBaramMy caMol KOPOTKO3aMKHEHOI aCHMHXPOHHOT
mawnHu (AJIKP) Ta eeKTUBHICTIO YacTOTHOTO crocoly ii perystoBaHHs, a TAKOX - €eKOHOMIYHICTIO i
HaJIAHICTIO Cy4aCHUX CTaTUYHMX MEPETBOPOBAYIB YAaCTOTH, 3aCTOCOBYBAHMUX AJISl 3a3HAYEHOIO pery-
JIOBaHHSI.

IlepeBaru AJIKP noB’si3aHi 3 NpOCTOIO KOHCTPYKLI€O, MiJIBULIEHOIO HAaAIMHICTIO B €KCIUTyaTa-
i, MPOCTOTOIO B OOCIYroBYBaHHi, MEHIIMMH BapTiCHUMHM Ta MacorabapuTHMUMH TMOKa3HUKaMH B
TIOPIBHSIHHI SIK 3 IBUTYHAMH MOCTIHHOTO CTPyMY, TaK i 3 iHIIMMU €JEKTPUIHUMH MalIMHaMU. 3a paxy-
HOK 3aCTOCYBaHHS YaCTOTHOTO CMOCOOY peryJitoBaHHS AaCHMHXPOHHOI MAalllMHM JOCSTAIOThCS: €KOo-
HOMIYHICTh il poOOTH, ITMOOKMIA Aiana3oH peryrOBaHHS MIBUIKOCTI, MiABUINEHI 3HAYEHHS TMepeBaHTa-
’KYBaJIbHOT 3/IaTHOCTI MO0 MOMEHTY i BUCOKa MIBUIKOJIiSl TIPY PEryJIOBaHHI TapaMeTpiB pexkuMy (CTpy-
MYy, HIBUAKOCTI 00 TOJIOKEHHSI pOTOpa) MaluHu [2].

HeBia'eMHOI0O CKJIaOBOIO YAaCTHMHOK) YaCTOTHO-PEryJIbOBAHUX €JIEKTPONPUBOJIB 3MIHHOIO
cTpymy € nepetBoptoBad yacToT (ITH). [losBa MOBHICTIO KEpOBaHUX CHIIOBHMX MPHUJIATiB i PO3BUTOK
MiKpOMNpOLECOPHOT TEXHIKM A03BOJUIM peastizyBaTH ctaTuyuHi [T 3 BUKOPUCTaHHSIM METOAY LUMPOTHO-

Mepexa
O— L

~ o0—| uB T AN
o— |

AJIKP
Pucynox 1 - Ctpykrypna cxema 1Y na 6a31 AIH-IIIIM

imnynbcHol mMoayssuii (ILIIM) nmpu perymtoBanHi BuxigHoi Hanpyru. Lle mo3Bosnnino mosinmmuuTy Ma-
cora0apHTHIi, BapTiCHI Ta eHepreTH4Hi noka3Huku sk [1Y, tak 1 EIl B uinomy, takox 3'aBuiaacs Mox-
JMBICTb JOMOITHUCS BUCOKOI LIBUKO/IT, 3a0€3MEUUTH IJ1aBHE | €EKOHOMIYHE PeryJtoBaHHs LIBUIKOCTI B
HIMPOKOMY Jiana3oHi. AHani3 icHyrounx cxem YPAEIT mokasas, 1o HaRMOMUPEHIIIO € CTPYKTYypa Ha
6a3i [1Y 3 nmaHKOIO TOCTIHHOTO CTPyMy Ha OCHOBI aBTOHOMHOTO iHBEpTOpa HAmNpyrd 3 MIUPOTHO-
iMITyJTbCHOIO MoayJsitieto BuxigHoi Hanpyru (AIH-IIIM) (puc. 1) [2].

JlaHa cxema XapaKTepU3Y€ETbCs JIBOCTYIIHUYACTUM TIEPETBOPEHHSIM €HEprii: crovaTtKy 3MiHHOT
Hanpyru (CTpyMy) Mepeski cTabiIbHOT YaCTOTH B MOCTIHY HAMpyry (CTPyM) 3a JIOTIOMOTOIO BUMPSIMIISI-
4a, MOTIM MOCTIMHOT HAaNpyry (CTpyMY) B 3MIHHY Hampyry (CTpyM) 3 peryjboBaHUMHU NapameTpamH (4a-
cToToro 1 ammutityor0) 3a gonomororo AIH-IIIIM. B EIT 3 HeuyacTuM 31iHCHEHHSM peXUMIB rajlbmy-
BaHHs BUKOPUCTOBYETbCA HekepoBaHuil Bunpsmiay (HB). V ubomy Bunaaky, npu ranemysanHi AJIKP
€HEeprisl PO3CIIOETbCS Ha CMELiaJ]bHOMY ajlbMIBHOMY PE3MCTOpi, MiJKIOYEHOMY B JIAHLi MOCTIHHOIO
CTpyMy mapajeibHO BXoAy iHBepTopa. Bximnuit LC - inpTp caykuTh 171 3riaJkyBaHHS BXiAHOTO
CTpyMy iHBepTOpa i 30epexkeHHs OasaHCy peaKTHUBHOI MOTYyKHOCTI. [Ipu po3poliii aBTOMaTHUHUX CHC-
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TEM YacCTOTHOIO PEeryJrOBaHHS AaCHMHXPOHHMUX enekTporpuBodiB (AEIIl) 3HaxoasTe Mpoke BUKOPH-
CTaHHs TPU NPUHLIMIM YNPaBIIHHSA: aMILTITYyIHUI (CKaNApHUii), BEKTOPHUIA Ta KBa3iBEKTOpHUA [3].

OCHOBHHMM MPUHUMIIOM CKaJSPHOTO YIPaBIIiHHS € KOHTPOJIb Ta PEryJItOBaHHs 3HaY€Hb YaCTOTH
i aMIUTITYAM HANPYTH )KUBJIEHHS, NIPpU LboMY BigHowmeHHs U/f miaTpuMyeThCsi MOCTIHUM y BCbOMY pPO-
6ouyoMy aiama3oHi mWBUAKOCTeN. J[aHWH MPUHIIMT € HAOIIBIIT MPOCTUM CIOCOOOM peadtizallii 4acTOTHO-
ro yIpaBJiHHS i, 3aBASKMA BIIHOCHO HM3BKii BapTocTi [TY, MMPOKO BUKOPUCTOBYETHCS ISl TPUBOLY
MEXaHi3MiB, 10 He Mpe'sBISIOTh BUCOKMX BUMOT /IO SIKOCTI PeryJFOBaHHS IIBUIKOCTI: €JIeKTPOTpH-
BOJIiB HACOCIB, BEHTHJISITOPIB, KoMMpecopiB. HemonikoM ckalsgspHOTO ynpaBiiHHS € HEMOXKJIMBICTh OJ1-
HOYACHOTO pEeTyJIFOBaHHA TMOKa3HMWKIB MIBUIKOCTI 1 MOMEHTYy Ha Bajy naBuryHa. Llg mnpoGnema
BUPILLYETHCS 32 JOMOMOTOK BEKTOPHOIO YIpaBIiHHS.

['onoBHa ifest BEKTOPHOIO yMHpaBJliHHS MOJISIra€ B KOHTPOJIi Ta PeryytoBaHHI He TiINbKU aMIUTITYIH i
YacTOTH HAMpPYTH >KUBJICHHs, aje i (a3u (KOHTPOJIOETHCS BEJIMYMHA i KyT MPOCTOPOBOro BekTopa). Ilpu
yIpaBJIiHHI 332 UM MPUHIUIIOM (POPMYETLCS HOPMOBAHA BUCOKA SKICTh elekTpoMexaHiuHux nporecie AEIT
[4]. BektopHe ynpapiiHHS B MOPIBHSAHHI 31 CKaJPHUM Ma€ BHILY MPOAYKTHBHICTb, J03BOJISE JOMOITHCS
BHCOKOI TOYHOCTI peryjrOBaHHs IIBUAKOCTI, 30UTbIICHHS Jiarna3oHy YNpaBliHHS 1 MIBHJKOCTI peakilii Ha
3MiHy HaBaHTaxeHHs. [1Y, 10 BUKOPUCTOBYIOTh AaHMW MPHUHLMI YMNPaBIiHHS, MalOTh MOPIBHSIHO BHUCOKY
BapTICTh 1 3aCTOCOBYIOThCS B MEXaHi3Max 3 MiJIBUIIEHUMH BUMOTAMH JI0 SKOCTi peryJFoBaHHs LIBUAKOCTI,
HarnpUKJIaj, NPUBOJaX B CTaHKaX, Jidrax, kpaHax. HemosikaMu MeTony € oOuYMCIIOBabHA CKIIAHICTD, Be-
JIUKI KOJIMBAHHS [BUIKOCTI MPH MOCTIHHOMY HaBaHTa)KEHHI 1 HEOOXIIHICTh 3aB/IaHHS TTApaMeTpiB JIBUTYHA.
VY Ham yac po3pobieHo HeBenuky KinbkicTb AEIL B sIkuX mopsa 3 NpOCTOIO0 TEXHIUHOIO peani3ali€ro cka-
JSIPHOTO YNpaBJliHHS BIAEThCS JOCATTH HOPMOBAHMX SIKOCTEH MEpexilHUX MPOLECiB BEKTOPHOTO YIpaBiiH-
Hs. B Takux enekTpornpHBOAax BIUIMB YMHUTHCS OE3MOCepeaHbO Ha YacTOTY Ta aMILTITYIy OCHOBHHX rap-
MOHIYHHMX CKJIaJIOBUX CTPYMIB Ta Hampyr, a KepyBaHHs (a3HMMH 3HaYCHHSMHU 3[iHCHIOETBCS Yepe3 10/aT-
KOBMI BIUTMB Ha KaHaJl YNpaBJliHHS 4acTOTO. [laHWii MPUHLMI KepyBaHHS Ha3BaHO «KBa3iBEKTOPHUM» [4].
Ha cboroiHi BUKOPHUCTaHHS LbOTO MPHHLMITY € MEePCHeKTUBHUM Yepe3 3HauyHy KiIbKiCTh €KOHOMIYHHX Ta
TeXHIYHHUX MepeBar npu nody10Bi CUCTEM €JIeKTPONPHUBOIIB.

Takum 4MHOM, Ha JAHOMY eTalli MPOBEACHO aHalli3 CUCTEM EJIEKTPONPHUBOJIB Ta 0OpaHO s
NoJaNbIINX JOCHiKeHb Haibinbn nepenektuBHy cxemy UPAEIT na 6a3i AIH-IIIIM. Kpim Toro, npo-
BEJICHUWII TIOTepeHii aHami3 npuHiMIiB ynpaiiHHs EIl 3MiHHOrOo cTpymMy H03BOJMB BU3HAYMTU
HaO1TBII PO3MOBCIOKEHI CEpell HUX: CKaISIpPHUI, BEKTOpHUI Ta KBa3iBekTopHUil. Ha moganpmmx era-
nax IMJIaHyeThCs TOCHIHKeHHsS BU3HAUEHUX METOJIIB YMPaBIIiHHS HUISIXOM IMITallifHOTO MOJETFOBaHHS
Ta po3pOOKH HEOOXiTHUX PEKOMEH ALl 111010 TX 3aCTOCYBAHHS Y €JIEKTPOTPHUBO/II.

Jliteparypa

1. Unbuuckuii H. @. OcHoBbl a5ekTponprBoa: YuebHoe nocobue it By30B. — 2-€ U3, iepepad. u
nomn. — M.: UsmarensctBo MDOU, 2003. — C. 220

2. IMiBusik I'.I'. CyuacHi 4acTOTHO-peryJibOBaHi aCMHXPOHHI €JIEKTPONPUBOAM 3 HIMPOTHO-IMITYJILCHOKO
MonyJsuiero: Monorpadis / I'.I". TliBask, O.B. Bonkos. — JlninponerpoBcbk: HarioHansHMiA ripHA4ni yHi-
BepcureT, 2006. — 470 c.

3. Maukosckui, JI.X. CoBpeMeHHOE COCTOSIHHE M TEHJAEHLMH B YaCTOTHO-PErYJIMPYEMOM 3JIEKTPOTPH-
Bone (Kparkuii ananutnueckuii 0630p) / JI.X.[daukosckuii, B.U.Porosoii, 5.M.A6pamos, b.lM.MoroxeiiH,
C.I1.Kwxun // DnextporexHuka.- 1996.- Nel10.- C. 18-28.

4. Kynarin J[.O. MozentoBaHHs KBa3iBEeKTOPHOI CHCTEMH YacTOTHO PEryJbOBAHOTO €JIEeKTPONPHUBOILY
aCHHXPOHHOTO JIBUryHa 0e3 mapaua mBuakocTi / Kynarin J1.0., Kauyp O.C., Aunpienko I1.J1. / CoopHuk
MaTtepuanoB XV MexayHap. Hay4d.-TexH. KoH(D. «[IpobneMbl aBTOMATU3UPOBAHHOTO 3JIeKTpornpuBoaa. Teo-
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YK 621.314
Inpuenko A.A., Marictpant; [mamniit C.JI., nom., K.T.H. — HAYKOBUI KEPIBHUK
MOJIEJIIOBAHHS KOHTYPY PETYJIIOBAHHSA TEMIIEPATYPH CYIIUJIBHOI
KAMEPU
3anopizvra oepacasna indxcenepna akaoemis, kageopa EC

KomMmIT'torepHa cUMYJISAINS € BaXXJIMBAM €TallOM Y CTBOPEHHI IMUPOKOTO CIEKTpa IMPUCTPOIB i
CHUCTEM PI3HOTO MpHU3HAYCHHS.

OHAM 3 TIepIIUX eTaliB MPOEKTYBaHHS CHCTEM aBTOMATH3aIlii € MPOSKTYBAaHHS 1X CTPYKTY-
pu. Ha mibomy ertami 00'€KT TpOEKTYBaHHS MPECTABISETLCS Y BUTIISAII CTPYKTYPHOI CXeMH, TOOTO
CYKYITHOCTI B3aEMHO-TIOB'SI3aHUX JOCUTH BEJIMKHX 3aBEPIICHUAX OJIOKIB.

3aBnaHHs MPOEKTYBAaHHS CTPYKTYPHOI CXEMH MOJIATaE B TOMY, 100, BapilOIOYM TUIIAMU, Ta-
pameTpamu 1 3B'si3kaMu OJIOKIB, 3HAHUTH TaKy CTPYKTYpY, sSka Maja O 3a/aHi BHXITHI HapaMeTpH i
xXapakTepucTuku. OOMEKEeHHSIMHU TPU MPOEKTYBaHHI CTPYKTYPH MOXYTh OyTH HOMEHKJIaTypa 0I10-
KiB, iX TPaHUYHO JIOITYCTUMI XapaKTePUCTUKH, YUCIIO 3B'SI3KIB.

00’ eKTOM MOJIETTIOBaHHS TaHOT POOOTH SIBIISIETHCSA JIICOCYIIMIbHA Kamepa. MeToro - MoJento-
BaHHS KOHTYPY PETYJIIOBaHHS TEMIIEpATypy CYIIMIbHOI KamepH. J[iist TocTiKeHHsT MeTH HeoOXi-
HO BHPIIIUTH TaKi 3aBIaHHS:

- PO3TISHYTH JICOCYIIIIIbHY KaMepy sIK 00’ €KT peryJIIOBaHHS;

- BUOpaTH MpoTrpaMHUii anapar Jisl MOJETIOBaHHS CHCTEMHU aBTOMATU30BaHOTO YIIPABIIIHHS,

- IPOMOJIENIIOBATHA KOHTYD PErYJIIOBaHHS TEMIIEpATypH.

[lepmoyeprosa 3ajjada aBTOMaTUYHOI'O PETYJIIOBAHHS MPOLECY CYIIIHHS — cTabiiizamis pe-
JKUMY CyIiHHs. J[JIs1 [bOTO BCTAHOBIIIOIOTHCS PETYJISITOPH, IKi MOBUHHI 3a0€3MeUnTH MiATPUMaHHS 3a-
JlAaHUX TIO PEKUMY TEMIEpaTypH 1 BIIHOCHOI BOJIOTOCTI Ha MeBHOMY piBHI. B OinbliocTi BUnaakiB ass
i€l MeTH BUKOPHCTOBYIOTBCSI CTAHAAPTHI perynsaropu. Tum perynstopa, 3aKOH peryJitoBaHHs Ta napa-
METpPHW HACTPOWKM BUOMPAIOTh 3 BpaXyBaHHSAM CTATUYHMX | TWHAMIYHUX BJIACTHBOCTEH CYHIMJIBHHUX Ka-
Mep i BUMOT, 1110 BUCYBAIOThCS 10 CUCTEMH peryitoBaHHs. JIMHaMiuHI XapaKTepUCTUKN BU3HAYAIOTh 110
IuepeHIliabHUM PiBHSHHAM 00’ €KTiB — PIBHSHHS 3B’ 513Ky MiJK HOTO BXiZIHUMU 1 BUXiTHUMH BEJIUUH-
HaM¥ a00 eKCTIepUMEHTAIILHO, KOJIM 1li piBHSIHHS OTPUMATH BaXKKO.

B po6Gorti Oysio po3risiHyTo JicOCyIMIbHY KaMepy SK 00’ €KT perysIOBaHHs TeMIepaTypH areHTy
cyurinHsa. Kamepa nepioanuHoi aii Moxxe OyTH MpejcTaB/ieHa MOCIIA0BHUM BKJIIOUEHHSIM anepiogn4yHoOT
JIaHKH i1 JJAHKW YUCTOTO 3arli3HIOBaHHSI.

JIns sikicHUX Ta aJeKBaTHUX pe3yJbTaTiB MOJENIOBaHHS Oysio BUOpaHO MporpaMuuid anapat. Tak
K JOCHI)KyBaHa CXeMa MOJENIoBanacsi Ha CTPYKTYPHOMY piBHi, OyJl0 BHMKOPHUCTAHO Nporpamy
MATLAB/Simulink. B cBoemy kiiaci BoHa Haiikpalia, TakoX 3a JOMOMOror Hei MOXHa MPOBOAMTH
MYJIbTHJOMEHHE MOJICTFOBaHHSI.

B pesynbrati Oyna po3poOiieHa MaTeMaTH4HA MOJIENb Ta MPUBEJIEH] Pe3yIbTaTH MOJIETIOBaH-
Hs, SIKi TIOKa3yIOTh CTIMKICTh cucTeMu. Temmeparypa B Kamepi TUIABHO ITiIXOJIUTH JIO CTAJIOTO 3Ha-
YyeHHsI 0e3 BUKU[IIB Ta KOJMBaHb. 1aKkoX OTpUMaHi MEpexiJHi XapaKTepPUCTUKH, SIKi XapaKTepu3y-
FOTh PETYJISATOP SIK MPOTOPIIOHATEHOTO THITY.

Jlitepatypa
e E.N. IOpeBuu. Teopus aBromatrueckoro ynpasieHus. JI. Oueprus, 1969. - 375 c1p.
e UYepneix MW.B. MogenupoBanue  31eKTpoTeXHMYeckuX  ycTtpoiicte B MATLAB,

SimPowerSystems u Simulink. 1-e nuznanue, 2007 roa, 288 ctp., popmat 17x24 cm, markas obyoxka, ISBN
978-5-388-00020-0.
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YK 621.391:004.75
Poman K. E., marictpant rp. EC-14m, Bypos O. M., no11., K. T. H. — HAyKOBHIA KEPIBHUK
PO3POBKA TIPOT'PAMHO-AITAPATHOI'O KOMIVIEKCY IJA JOCJJILKIEHHSA
CAN-IHTEP®ENCY
3anopizvra oepacasna indxcenepna akaoemis, kageopa EC

3arajbHa TCHJICHITIS B 00J1aCTi aBTOMATH3AIlI] TOJIATAaE B 3aMiHI TPAIUIIiHOT IICHTpaTi30Ba-
HOT CHCTEMH YIPABIiHHS Ha PO3MOJIiJICHE YNPABIiHHS 3a JOMOMOTOK PO3MIIIEHHS 1HTEIeKTyallb-
HUX JATYNKIB i BUKOHABYMX MEXaHI3MiB IOPYY 3 KepoBaHWUM TporiecoM. lle BUKIMKaHO 3pocTaH-
HSIM YHCJIa TPOBOJIB 3B'SI13KY, 301BIIEHHSIM KiTBKOCTI 3'€/THAHB, CKIIQIHICTIO 1IarHOCTUKH TOMHUJIOK
i mpoOieMaMu 3 HAIHHICTIO. 3B'SI30K MiXK BY3JIAMH TaKOi CHCTEMH 3IHCHIOETHCS 3a JIOTIOMOTOIO
oJIboBOT mMHK. J[0BOJI YacTo JIsl opraHi3ailii 3B's13Ky B 0araTOKOHTPOJIEPHUX CHCTEMaX BUKOPH-
croByeThest Mepexxa CAN (Controller Area Network) [1].

Ha nanuit yac y cBiTi Bxke BcTaHoBieHo noHaa 300 muH. By3diB Mepexk CAN, mopiuHuit
npupict craHoBuTh Oinbime 50% [2]. Hampukiax, OUIBIIICTh €BPOMEHCHKUX aBTOMOOLTEHUX
rirantiB (Audi, BMW, Renault, Saab, Volvo, Volkswagen) BukopuctoBytoTh CAN B cuctemax
VIPaBIiHHS JIBUTYHAMH, O€3IeKOI0, cucTeMaMu 3a0e3redeHHs koMmpopty i T.1. BpaxoByroui Taki
TEHJICHIIi1, BEJIMKI BUPOOHMKH MiKPOKOHTPOJIEPIB, BIAMOBIAHO, MPAarHyTh BUITyCKaTH BCce OLIBLILY
HOMEHKJIATypy MPOAYKTIB 13 BOyaoBaHuM MoayieM CAN-iHTepdeiicy.

[ITupoxomy nommpenHto CAN crpusitoTh HOTo YUCIICHHI MTepeBaru, cepel sIKux:

- HEBHCOKa BapTiCTh K caMOl Mepexi, TaK i il po3poOKu;

- BUCOKHH CTYHiHb HaJIMHOCTI 1 JKUBYYOCTI MEpEXi, 3aBASIKH PO3BUHEHUM MeXaHi3MaM BHSIB-
JICHHSI TIOMUJIOK, TIOBTOPY IMOMHUJIKOBUX ITOBIJOMJICHB, CAMOi30JIAIIi HECIIPAaBHUX BY3JIiB, HEUYTIIH-
BOCTI JI0 €NIEKTPOMAarHiTHUX nepenkosn [3].

A0 CaM-Mepex

v

‘ Mepeasua dpefmy gaHm: A0 ‘

‘ MigKNHOYEHHA ANapATHOT Y43CTIAHA ‘

USB-nopTy MK kopucTyEada

v

| CEpoGka NPMAHATIY A3HMK ‘

v

AHENIE Ta Bizyanizauia npouecie
B CAMN-Mepa¥

Pucynok 1 — 3aranpHuit anroput™ GyHKIIIOHYBaHHS IPOTPAMHO-aapaTHOTO KOMITJIEKCY

Cuctemu 3 CAN, sIK paBUiI0, MOTPeOYIOThH CIIEIialIbHUX MPUCTPOIB JUIS aHATi3y Ta JiarHo-
CTUKH poOOTH Mepexi. AJle 3aralbHUN TPHHIUI pOOOTH TaKUX MPHUCTPOIB HE PO3MOBCIOIKYETHCS
BUPOOHMKOM, KpIM TOTO BOHM MAalOTh 3aBEJIMKY BapTiCTh dyepe3 0OCIyroByloue mporpamHe 3abes-
nevyeHHs. ToMy aKkTyaldbHUM € 3aBJaHHS PO3pOOKH OKPEMOTO IPOrpaMHO-alapaTHOTO KOMILIEKCY
(ITAK), ocHoBHOIO 3a1a4ero sikoro Oyae o6poOka Ta Bizyamizaiist nanux CAN npotokory. B po6oTi
IpeJICTaBjICHa CTPYKTYpa Ta 3arajibHa KOHIICTIIis poOOTH TaKoro KoMIUIeKkcy (puc. 1).

Jlns pobotu [TAK HeoOXimHO MiAKIIOUMATH Horo amapatHy wactuHy jgo JmiHih CANL ta
CANH minboBoi Mepexi Ta 3’enHaru mpuctpiii 3 USB-moprom koMt toTepa (puc. 2), Ha SKOMY TI0-
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MepeIHHO BCTAHOBJICHO BIMOBIIHI ApaliBepH Ta MporpaMHe 3abe3reueHHs sl KEpyBaHHS MpoIie-
COM aHalli3zy Ta Bizyasizalii IpuiHATHX TaHUX.

MK KoOpUCTYEaYS

AnapaTtHa
4ACTHHA
KOMMIEKCY | [

MCP2200EY-WiC

| |
UART

dsPIC30FA010

CAN-MO Ay NE
Tx Rix Py
h

F
TXD RXD RS —+5y

MCP2EE]
CAMN_H CAM_L — 0

NPHETRIR 1 ) MPMCTRIA 2
Bus-Line

Pucynox 2 — Opranizamnis nigkmouenus [TAK no CAN-mepexi

AmnapaTHa YacThHa KOMIUIeKcy ckianaeThes 3: CAN-TpaHciBepa, yHpaBIsSiOUOro MiKpo-
koHTpojepa (MK) Ta meperBoproBada USB-UART, mo B3aemomie 3 mojayimem UART (Universal
Asynchronous Receiver-Transmitter) mikpokonTpoinepa. B sxocti ympapnstouoro MK nepenbdaue-
HO BHKOPHUCTaHHS ITU(POBOTO cHrHANBHOTO Tporiecopy ¢ipmu MicroChip dsPIC30F6010A (mae 2
BOynoBani CAN-monyst), a B skocti CAN-TpanciBepa i koaBeprepa USB-UART — crnemianizoBani
mikpocxemu MCP2551 ta MCP-2200EV-VCP BianosigHo.

TakuMm unHOM, Ha JAaHOMY eTari po3poOIieHi CTPYKTypa Ta CXeMOTEXHiKa amapaTHol YacTH-
HU KOMIUJIEKCY, a TaKOX 3arajibHa aJlfOpUTMIYHA MOJIENIb Horo poboTu. B mopanpiioMy mianyeTbes
po3poOka (iI3MYHOr0 MaKeTy amapaTHOI YaCTHUHHU 1 BIAMOBIIHOIO IMPOTpaMHOTO 3a0e3ledcHHs, a
TaKoXX O€3MOCepeIHhO PO3pOOKa MPOrpaMHOTO 3abe3neueHHs I aHami3dy Ta Bizyamizarii CAN-
IIPOTOKOJTy 3a fonomororo 11K.

Jlitepatypa
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VK 621.314.632
0.0. IOuin, marictpanT; O.I" Anekcees, 1011, K.T.H.
EJIEKTPOMAT'HITHI ITPOLHECH B O30HATOPI
3anopizvka oeporcasna indcenepra akademis, kageopa EC

Ha crhoromuimHiii JIeHb MacoBO 3aCTOCOBYETHCS B IMPOMUCIOBOCTI €JIEKTPUYHHUN CIOCIO
CHUHTE3Y 030HY [1], OCKIIBKM HOTO TEXHOJIOTISI JOCUTH J00pe pO3BHHEHA 1 Ma€ BiTHOCHO HEBEIHUKY
BapTICTh. 3 YCIX BUIIB €JIEKTPOCHHTE3Y O30HY MOIMHUPEHO 3aCTOCOBYETHCS CHHTE3 O30HY B Oap'ep-
HOMY po3psfi [2]. BUkoprcTaHHS BHCOKOYACTOTHOI HAMPYTH JAJIS CHHTE3y O30HY JI03BOJISIE 3MEH-
ITUTH TabapUTH YCTAaTKYBaHHS, BUTPATH MaTepiajiiB Ta €Heprii i, BIAMOBIIHO, 3MEHIIATA HEOOX1TH1
TUTOIII JUTsl PO3MIIIIEHHS! 030HATOPHOI CTaHIIii.

CuHTE3 030HY Y BHCOKOYACTOTHOMY ITOJII Ta HASBHICTH TITOT€PIIOBUX IMITYJIBCIB CTPYMY Y
Oap’epHOMY PO3pSAIi TMpe SIBISIOTH OiNBII KOPCTKI BUMOTH JO BHOOPY ONTHUMAILHOTO JXKeperia
JKUBJIEHHS 1 HOTO Y3TODKEHHS 3 TE€HEpaTopoM 030HY. JIJs TOCHIKEHHS €IeKTPOMArHiTHUX TpO-
I[ECiB B 030HATOPI MPOMOHYETHCS TAOOPATOPHUIT CTEH]T, SIKUH MpeicTaBIeHUI Ha PUCYHKY 1.

X1 X2 XR32 xPat

1+

PCEES

xeir P2

==

NG

xety

J_,'r/g__ o0 w Ji[? @2
ToT” TT°T"

e g (Y e—

Pucynok 1 — Ctenn ans 1ociipkeHHs €JIeKTPOMarHiTHUX MPOIIECiB B 030HATOP1

L ==

CreHs1 CKJIAZae€ThCS 3 CHCTEMH YIPABIIHHS Ta CHJIOBOI YaCTHHHU 3 OKPEMHMH JDKepelIaMu
XKUBJIEHHs. MOXITBa olepaTuBHA 3aMiHa TpaHC(OPMATOPIB IpPU JTOCITKEHHI TpaHCPopMaTopiB
Pi3HO1 KOHCTPYKIIIT i MTOTY>KHOCTI.

JlochimkeHHsT €NeKTPOMAarHiTHUX TPOIECiB 3MIMCHIOETECS 3a JOMOMOTOK) OCIHIIOTpaM
CTPYMIB 3 ocruiorpada, ImiIKIF0YeHOT0 JI0 KOHTPOJIBLHUX TOYOK.
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YJIK 62-585.3
Hymaenko B.M., crientiamict rp.EC-14¢, bypoB O.M., fo11., K.T.H. - HAyKOBHUI KEPiBHUK

AHAJIT3 JATYUKIB UISA BUMIPIOBAHHS ITAPAMETPIB PYXY
EJEKTPOIIPUBOAY

3anopizvra oeporcasna indcenepna akaoemis, kageopa EC

JloBoJ1i yacTo BUMiproBaHHS mapameTpiB enekrponpuBoay (EIT) 3BoauThes 10 BUMipIOBaHHS
MIBUIKOCTEW 00epTaHHsI AeTallei i By3JiB, KOJU 32 HUMHU JIOBOJUTHCS CIIOCTEPIraTH 3 METOIO Oe3-
IIeKH a0 JIJISt CTBOPEHHS YMOB iX poOOTH B OakaHOMY pekuMi. ToMy akTyallbHUM € 3aBJIaHHS PO3-
pOOKM THYUKHMX CHCTEM BHM3HAueHHs Ta Bizyauizauii mapametpiB pyxy EII (kyroBoi mBuakocTi,
MPUCKOPEHHS, TTOJIOKEHHS Ta HAINPsIMy OOEpTaHHS Bally) 3 MOXIIUBICTIO iX iHTerparii B KOHTYpH
peryJroBaHHS PI3HOMaHITHUMH 00’ €KTamu (IporiecamMu) abo B OUIBII CKJIAJHI aBTOMAaTH30BaHI CUC-
TEMH yrpaBiiHHs TexHojorigauMu mporecamu (ACYTII). ITpu oMy HeoOXiqHa THYYKICTh MOJTi-
OHMX CHCTEM, B TIEpPEeBaXKHIN OLTBIIOCTI BUMAJIKIB, 3a0€3MEUyETHCS 32 PaXyHOK BUKOPHUCTAHHS 3ac0-
01B MIKpOIIPOIIECOPHOI TEXHIKH.

[leproueproBuM 3aBAaHHSIM TPU PO3pOOII MIKPOINPOIIECOPHUX CHCTEM BHMIpIOBAHHS Mapa-
MeTpiB pyxy (MIICBIIP) enexTponpuBoIy € MATAHHS iX Y3TOJDKEHHS 3 ICHYIOUUMH TICPBHHHUMH
NepeTBOPIOBAYaMH — JaTYNKaMH BUMIpIOBaHHS HeoOXiquux napametpiB pyxy EIL Ilix y3romken-
HSIM CJTiJ] PO3YMITH SIK CXeMOTEXHIUHI PIilIEHHS 010 OpraHi3allil 3aXUCcTy BX1IIHAX KiJI po3po0.Tto-
BaHoi MIICBIIP ta Hopmamizarii BiMOBIIHUX iHPOPMALIHHUX BXiJHUX CUTHAJIB, TaK 1 MUTAHHSI
oprasi3arii THy9Ko{ JIOTIKH 0OpOOKH IIMX CUTHAIB.

Harunku napamerpi pyxy EIl 3a BUJOM BUXiTHOTO €NEKTPUYHOTO CUTHATY MOKHA TOAUTUTH
Ha aHaJIOTOBI, IMITYJILCHI Ta udposi [1].

Jlo meprioro Kiacy BiIHOCSATBCS TaK 3BaHI maxoeceHepamopu — BEMIPIOIOUI T€HEPATOPH II0-
CTIHHOTO 200 3MIHHOTO CTPYyMY, IO TEPETBOPIOIOTH MUTTEBE 3HAYEHHS KyTOBOI IIBHJIKOCTI 00ep-
TaHHS BaJly B IPOTOPIiitHA#N enekTpuuHuii curHan [2]. Taki qaT4nku MarOTh CyTTEBI HEJOTIKH: Ha-
SIBHICTh «MEPTBOI 30HW» BUMIiPIOBAHOTO MapaMeTpy, TOJIATKOBI TPYIHOII MOHTaXy Ta eKCILTyaTa-
Ii1, @ TAKOXX BiTHOCHO BEJIMKA BapTiCTh. 3aB/SIKU I[bOMY TaXOTCHEPATOPH Maii)ke HE BUKOPHCTOBY-
FOThCSI Y HOBHX CHCTEMax eJIEKTPOIPHBOJY, YOTO HE MOYKHA CKa3aTH PO 3acTapisii Moudikarmii
EIL, nme mi naTyMkyM aKTHBHO BUKOPUCTOBYIOTHCS ISl OpraHi3aIlil KOHTYpIB PEryJIOBaHHS KyTOBOI
IMBUAKOCTI. TOMY, SIKIO TUTAHYETHCS IHTETpaIlist pO3pO0TFOBAaHOI CHCTEMH BHMIipPIOBaHHS Y TaKi CH-
cTeMHu 0e3 JOKOpIHHOI 3aMiHM eJIeKTpooOJaJHaHHS OCTAaHHIX, TO HEOOXiTHO TepeadauynuTH HasB-
HICTB JOJATKOBHUX KaHATIIB 0OPOOKH aHAIOTOBUX BXIJTHUX CHTHAJIIB.

Jlo apyroro kjiacy JaTYMKIB HajeKaTh IEPETBOPIOBaUl, 0 (OPMYIOTH Ha BUXOJI MOCIiOB-

HICTh CJIEKTPUYHHX IMITYJIBCIB 3 YaCTOTOIO, TIPOIOPIIIHHOIO MBUIKOCTI 00epTaHHS Baly. 3a MPHH-
IIUIIOM JIii YyTJIMBOTO €JIEMEHTY HAWOUIBIIOro MOIIMPEHHS Cepel MEPEeTBOPIOBAYIB TaHOTO KIIacy
SHAWIUIHA: onmuyni oamuuku (a00 POTOCNEKTPUYHI), iHOVKYitiHi damuuxku (a00 TaTIMKW Ha CTPY-
Max Dyko), damyuku 3i SMIHHUM MACHIMHUM ONOPOM, ITHOYKMUGH] OAMYUKYU Ta OAMYUKYU, 3ACHOGAHT
Ha eukopucmanti egpexmy Xoana. J1o 3aralbHUX TIepeBar TaKuX JaTYUKIB CITiJ] BITHECTH:
IPOCTOTY KOHCTPYKIii, HAAIHHICTh, CYMICHICTB 3 PI3HOTO POJly arpeCUBHUMHU CEPEOBUIIIAMY, a Ta-
KOX TO# (pakT, mo HocieM iHoOpMaIlil € YacToTa, 10 3ade3redye MeBHY 3aXUIICHICTh BiJl Pi3HOTO
poxy mepemko] (IIyMiB, HaBEJICHb, OCIA0JICHHSI CUTHATY B JIHISX 3B’S3KY) 1 CIIPOIIY€E MEPeTBO-
peHHS curHaTy B udpoBy Gopmy [1-5].

Cepen mepeniueHUX JAaTYUKIB CITiJ] OKpEMO BUIUIATH OnmuyHi, o Mo0y1oBaHi Ha 6a3i onTpo-
HIB BIJIKPHTOTO THITY, SIKi pearytoTh Ha BiJOMTTS CBiTJIa BiJl CIICI[iaIbHUX MITOK Ha Bally abo Ha Tie-
pEepHUBaHHS CBITIOBOTO MOTOKY KPHJIBYATKOIO, IO PO3MIIIY€EThCS Ha Bairy. Jlo J01aTKOBHX TepeBar
ONTHYHUX JATYNKIB MOXKHA BiJIHECTH: IMPOCTOTY MOHTaXy Ta €KCIUTyaTallii, IMUPOKUH JTiala3oH Ta
BUCOKY TOYHICTh BHMIpIOBaHHsI, HaifiMEHINIE 3HAYEHHS CIIOYKMBAHOI MOTY>KHOCTi, HEBHCOKY Bap-
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TICTh, @ TAKOXK MTPOCTOTY CXEMOTEXHIYHUX PIIICHb 010 OPTaHi3allil i ABUINCHHS IIBUIKO I BAMI-
pIOBaHHS Ta BU3HAYCHHsI HAMPSMKY OOepTaHHS Baly. Y SIKOCTI HEIOJIKY TaKMX JaTYMKIB MOXKHA
BIJI3HAYUTH 1X YyTJIMBICTH JI0 3alHMIICHOCTI cepenouiia [1,4,5].

Crip 3a3HaYUTH, 1O JUISI epei0adeH sl Bapiallii iIMITy IbCHUX JaTYUKiB, HAIPUKJIA, TIPU ajar-
TaIlil CHCTEMH BUMIPIOBAHHS IMBUIKOCTI JIO Pi3HUX CEePEJIOBHUII BUKOPHCTAHHS, HEOTPIOHO 3MiHFO-
BaTH CXEMOTEXHIKY Ta JIOTiKy poOOTY BiIIOBITHUX KaHATIB 00poOKu iHpopmaii. s miABUIIIEHHS
ray4dkocti MITCBIIP Ta MOXIHMBOCTI BU3HAYCHHS HANpSIMy OOepTaHHS Bajy Oa)kaHO IPH il MPOeK-
TyBaHHI TIepe0AYUTH JeKiTbKa OJJHOTUITHIX KaHaliB 00poOKu iH(opmarii BiJ iMITyTbCHUX AaTYH-
KiB.

Hudposi natuuku (inkpemenmui, homoimnyivCHi, enkooepu Ta iH.) MAIOTh JTOJIATKOBY CXEMY
MIEPETBOPEHHS CUTHAITY, TIPOMOPITIHHOTO MBUAKOCTI a0 TMOJOKEHHIO BaIy V BIIMOBITHUN mu(po-
Buii ko1 [1,4,6]. Taki garunku xo4a i T03BOJISIFOTH CKOPOTUTH PO3PaxXyHKH MapaMeTpiB pyxy 3a pa-
XYHOK (hOpMyBaHHSI TOTOBOTO JBIHKOBOTO KOJIy ajie, Ha BiAMIiHY, HAIPUKIIAJ, BiJI IMITyJIbCHUX OII-
THYHUX JATYUKIB, MAIOTh OUIBII CKJIaJHY KOHCTPYKIIO 1 3HaYHO OLIbIIYy BapTiCTh, 1HOJI TaKOX
BUHUKAIOTH TPYAHOIII 3 iX MOHTaXKEM.

Taxkum unHOM, y JaHiit poOOTI MPOBEAEHO aHATI3 HAUMOMIMPEHIINX TUIIB JAaTYUKIB apaMeT-
PiB pyXy €JIeKTPOIPHUBOY B KOHTEKCTI (OPMYBaHHS PEKOMEHJIAIlIN JIJIT pO3POOKH THYUYKOI CTPYK-
TYPH MiKpOIPOIIECOPHOI CUCTEMHU BUMIipIOBaHHs X mapameTpiB. [loganbima poboTa y nanoMy Ha-
IPSIMKY JIS)KATH Y TUIONIHHI PO3POOKH KOMIUIEKTY KOHCTPYKTOPCHKOT JIOKYMEHTAIlii, IIpOrpaMHOTo
3a0e3neueHHs Ta Gi3UYHOTr0 MaKeTy 3a3HAYEHOT CUCTEMH BUMipPIOBAHHSL.
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YK 004.021:519.876.5
Hikitina A. A., cT. rp. ATII-13-1n1, Paxy6a B. O., fo11., K.T.H.- HAyKOBH#1 KEpiBHUK
IHNJIAHYBAHHS EKCIIEPUMEHTY TP MOAEJIOBAHHI TIPOCYHEHHS IHOOPMA-
[IMHUX PECYPCIB Y IIOITYKOBUX CUCTEMAX
3anopizvka doepoicasua indcenepra akaoemis, kageopa AVTII

Jlnst excrniepuMeHTy 00paHO OCBITHIO TEMATHKY, 30KpeMa MpeAMEeTHY 00acTh — npodopieHTaLLisl.
Pesynbrat Takoro mociikeHHs MOXYTb OyTH LikaBi BY3am Ta iHIIMM oprasizaiisM, 110 HaJalOTh
ocBiTHI mociyru. Jlocnigunu nporec MpocyHeHHs iHpOpMaIlitHUX pecypciB y MOITYKOBUX CHUCTEMaXx.
Jlns BU3Ha4YeHHs BIUTMBY (DaKTOPiB BUKOPUCTANIM MACUBHHUN €KCIIEPUMEHT Ta MPHHHSITN NPHUITYLLIEHHS PO
NiHiMHKEA BUrAsA perpeciiiHoi moaeni. [IpoBeaeno aBi rpynu no tpu cepii gocnimkens TOII Bupaui noury-
koBoi cuctemu SAHaekc. [lepiua rpyma no3Bonuia BpaXyBaTu BIUIMB BHYTPILUHIX (aKkTOpiB y KOXKHil cepii,
eKCTIepUMEHTH MPOBOMITUCA 3a 3anuTamu Z1 — «Kak eviopams npogeccuron, 72 — «Kaxyio npogheccuro 6vi-
opamvy, 73 — «Tecm xkaxyio npogheccuro evlopamsvy, MO MarOTh YaCTOTHICTH BignoBigHo 1542, 637 ta 213
MokasiB Ha Micslb. JlocTimKkeHHs: APYroi rpyny BpaxOBYBajM BIUIMB 30BHILIHIX (DAKTOPiB, €KCIEPUMEHTH
MPOBOJUITUCS JJIs caiiTiB moeobrazovanie.ru, kartaznaniy.ru Ta moya-pamyat.ru. Y skocTi haktopis obpa-
HO: 3arajibHy KiJIbKICTb BiAMOBiaeH y Buaadi; cepenHe 3nauennst THUL nepmux 10 caidTiB y Bunaui; cepen-
HIO KUJIBKICTh MOcHianb 1o nepmux 10 caidTax; cepefHio KiJbKICTh TOUHUX BXOJKEHb 3allUTa y TErH
«Title» Ta «Discription» mo 10 caiirax;

PesynbTatn excriepyMeHTy MaroTh OyTH O0OpOOJeHi BiAMOBIAHO MO METOIWMKHU pPErpeciiiHoro
aHaJlizy JUIs MaCUBHUX €KCIIEPUMEHTIB Ta BU3HAYEHHS aJIeKBaTHOCTI OTPUMAaHUX MOJIENEH.

YK 004.021:519.876.5
bonpapenko O.JI., ct. rp. ATII-13-1a, Paxy6a B.O., no1., K.T.H.- HAyKOBUI KEPiBHUK
MPOCYHEHHSI IHOOPMAIIMHNUX PECYPCIB Y IIOINYKOBUX CUCTEMAX SIK OB'-
€KT MOJAEJIKOBAHHS
3anopizvka oepoicasna indcenepra akaoemis, kagpeopa AVTII

OnHUM 3 OCHOBHHMX 3aBJIaHb, CIIPIMOBAHHUX Ha Mi/IBUILEHHS €()EKTUBHOCTI HAYKOBHX IOCIIiIKECHb, €
aBTOMATH3aLlisl eKCIIEPUMEHTY 3 BHKOPUCTAHHSAM MaTeMaTudHoro mojeitoBaHHs Ha EOM. Metoto nmaHoi
pobOTH € MOMIEITFOBAHHS MPOCYHEHHS iHPOPMAIiHHUX pecypCiB y MOUIYKOBUX CHCTEMaX. 3TiIHO 3 HAYKOIO
PO METO/M MPOBEACHHS €KCMIEPUMEHTY sl IOCIiIKEHHs 00’ €KTY 00Mpa€eThCsi MOZETb €KCIIEPUMEHTY

Ta KpuTepiit ontumizauii. [Ipouec, 1o po3risiiaeTbesi, MOKHA MPEICTABUTH HACTYITHUM YMHOM:
X1

XeH J 0 ..

Puc. 1. [TomrykoBa ontuMizatist web-pecypcy sik 00’ €KT aBToMaTH3aLlii

O06’exTy AOCTIIPKEHHS BiIMOBiAa€ MPSIMOKYTHHUK, BXOAM CIpsIMOBaHi B MpsIMOKYTHHUK (X1 - X10,
X11- X22) sBnstoTh co00K0 MOXIIMBI crOcoOM BIUIMBY Ha 00'€KT i Ha3zuBaroThes dakropamu. CTpiskwy,
ki BUX0JATh 3 00'ekta (Y) BiANOBIAlOTh MapaMeTpaM ONTHUMI3allil Ta € KUTbKICHOI XapaKTepPUCTHKOIO, BO-
HU Ha3MBalOThCS Bigrykamu. B naHomy gocnimkeHHi BiATYKOM € MO3ULisl CaliTy y MOLIYKOBiH cuctemi. s
MPOBENEHHs €KCIIEPUMEHTY IOLIbHO o0paTy JIeKiibka OCHOBHHX (DaKTOPIB, SIKi BIJIMBAIOTH HA MO3ULIIO
caiiTy y NOUIyKOBIi cUcTeMi, a caMe: TOYHE BXOJIXKCHHS 3aMuTy B Teru «titley u «descriptiony, KilbKicTh TO-
YHUX BXOJKEHb 3aMUTY B TEKCT CTOPIHKH, KiJIbKICTh 30BHIIIHIX MocuiaHb Ha caiit, TULI.
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VJK: 628.339.065.7:65.011.56
Manxkos II. C., ct. rp. ATII-14-1c, Paxy6a B. O., go11., K.T.H. - HAyKOBHUI KepiBHUK
O3POBKA BEPXHBOI'O PIBHSA ACY TII 3BHEBOJJHEHHS OCAZlY 3A YMOB
HOCNe2 m. 3AITIOPIKIKS

3anopizvra oepoacasna indcenepna axkaoemis, kageopa AVTIT

O4HCHI CITOPYAM — KOMILJICKC iHXCSHEPHUX CIIOPY Y CUCTeMi KaHaji3aIlii HaceJIeHOTO MiCIIs
ab0 MPOMUCIIOBOTO MiIIPUEMCTBA, IPU3HAUCHHUH JIJIs1 OUMIIEHHS CTIYHUX BOJ Bij 3a0py/HEHb, 110
B HUX MICTAThCS. OJJHUM 3 TOJIOBHHX ITPOIIECIB HA OYMCHHX CIIOPYJaX € MeXaHiqHe 00e3BOIHCHHS
ocany. JloctaTHs SIKICTh JaHOTO Tpolecy Moke OyTu 3abe3nedeHa NMpH BUKOPHCTAHHI CydacHOi
ACY TIL
JlocniauBim ctaH aBTOMaTH3aIlii 1eXy MexaHI4HOro o6e3BoaHeHHs ocaay Ha [[OCNe2 wm.

Zamopixoks Oyio BupimeHo BaockoHamuTh jairoay ACY TII, a came mijcucTeMy BepXHBOTO PiBHSL.
OcHoBry vactuny migcuctemu BepxHbOTo piBHSI ACY TII cknagae SCADA-cuctema, y SKOCTI SKOi
Oyso oopano Simatic WinCC. Y cepenosumii WinCC po3pobiieHo rpadiuamii iHTepdeiic oneparo-
pa-TexHoJiora (MHEMOCXeMH). 3a JJOMOMOT'0I0 JTaHOTO rpadivyHoro iHtepdency omneparop-TexXHOIOT
MO’K€ BUKOHYBATH HACTYIIHI JIii:

® OTPUMYBATH 300pa’ke€HHsI 3 JETAJILHUM OIMCOM yChOTO MpoIecy, 10 MPOTIKae Ha BiAMOBi-
Hifl TUISHII 3 3a3HAUEHHSIM YCIX MapaMeTpiB, IO PEryJIOIOThCS Ta MapaMeTpiB, sIKi MPHUHAMAaIOTh
y49acTh y MPOoIIeci.

e rieperuisiy rpadikib, SKi GOpMYyIOThCS IPOTITOM YChOTO IPOLIECY YIPaBIIiHHS.

e [IeperJisifi OCHOBHUX aBapiil, siki OyiM 3aHeceHi y apXiB, JJI BUKOHAHHS BiIMOBIIHUX Jiit
1010 YCYHEHHS MOYKJIMBOTO TIOBTOPY ITUX aBapii.

® KepYBaHHS TPOIIECOM MEXaHIYHOTO 00e3BOJHEHHS Ocaay, a caMe 3alyck abo 3yMUHEHHS
IpOIIeCy, a TAKOXK 3MIHEHHS TEXHIYHUX YCTABOK 3 BUTPATH OCATY.

Taxox po3po6iena SCADA-cucreMa aBTOMaTUYHO BUKOHY€E HACTYIIHI JIii:

ey pa3i 3MiHH ONEPaTOPOM TEXHIYHOI YCTaBKH 3 BUTPATH OCay, CHCTEMa aBTOMATHYHO PO3-
paxoBye TeXHiUHE 3aBJaHHS Ha BUTPATy BOAM Ta BUTpATy (IIOKYISHTIB 3a ¢opmynamu (1.1) Ta
(1.2)

U@.m?«' 2 = Vc:u: (1.1)
u
Veoou = 1,2 Vg (1.2)

1€ V guox— BUTpaTa (IIOKYJISHTIB, KI/TOJ;

Vo — BATpATa CHPOT0 0CAY, M /TON;

Vo — BUTpPaATa BOJIH, M3/1"0,I[;

VY pasi Ko oreparop He 3YIMHUHUB MPOIEC MEXaHIYHOTO 00E3BOIHEHHSI OCaly, KOJIM BHHH-
KJIa Tiepe]] aBapiiiHa CUTyallis (BUXiJI TeMIepaTypH MiAMAITHAKIB 800 0OMOTKH JABUTYHIB JIEKOH-
Tepy 3a JOIMyCcTUMi Mexi ab0 BUHUKHEHHS HeOe3MeyHoi BiOparlii JeKOHTepy), TO CUCTeMa aBTOMa-
TUYHO 3YIUHUTH Iporiec 00e3BoHeHHsA. Po3pobiena mifacucrema BepxHbOro piBHs ACY TII
noJierurye poOoTy oreparopa TEXHOJIOTa, Ta 3MEHIILye BUTPATU BOAX Ta (JIOKYJISHTIB, IO pOOUTH
CUCTEMY €KOHOMIYHO e(DeKTHBHOIO.
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VJIK 685.5.011
3inuenko B. FO., noi., k.1.H. [BanoB B. I, cT. Hayk. cmiBp.

PO CTAAIMHUMN PEXUM CIHAJTIOBAHHSA MMAJIUBA
Y METOANYHUX ITEYAX

(IToBimomnenns I)
3anopizvra oepocasna ingcenepna axkaoemis, kageopa AVTIT

Y MeTOJMYHUX IeyUaxX CTaiHHUN PeKUM CITATIOBAHHS ITAJIABA Pealli3yloTh TOPIHHIM HOTro B
TOMMJIBbHIH Ta 3BaprOBAJIBbHUX 30HAX 3 KOe(illieHTOM BUTPATH HEPBUHHOTO MOBITPS o, <1, a TaKoX
JIOTTAJTIOBAHHSM WOTO y METOJWYHIN 30HI JIOJaBaHHSIMO BTOPHHHOTO TOBITPS 3a Koe(illieHTa BUT-
pata o >1. YpaBiniHHs nependadae 3MiHIOBaHHS 3a 4acOM TEIUIOBOTO HABaHTAKEHHS METOMY-

Hoi meui, 1o 3a0e3nedye 3a7any temneparypy 7', 3a il 30HaMu, a TakoX 00’ €MHOI BUTpaTH Ipo-

3a0
AYKTiB TOPIHHS, KOJM PO3MOALT CTaTHYHOrO THCKY P, B pobOYOMY IPOCTOPi OKPEeMHX 30H
BiANOBia€e 3a0€3MEYEHHIO 3aJaHOT0 O, a CIATIOBAaHHS MAJIMBA 3aBEPIIYyETHCS B MEXaX poOOUOro
00’emy medi. SIKIo KiMBKICTh TEIUTOTH, 0 BHIUISETHCS ITi)T Yac CIIATFOBAHHS MaJIMBa 3a HEJTOTIKOM
HEPBUHHOTO TOBITPS, 3HIKYETBCS Yy O, Pa3iB, TO KUIBKICTh TEIIOTH, 1[0 BBOAUTHCS B poOouy Ka-
Mepy Tedi CYMIIIIIO MaJTUBHUX ra3iB, MOJKHA MOJIATH Y BUTJISIL:

Z(XI'BH(J,',C [Qyp:lk"‘%m"'qno =Qi(t3l-)> (1
pa

ze [Q,f’ Jk — TEIUIOTa 3ropsiHHS k -T0 NanuBa; BHa,,k — BUTpaTa k -ro majuea, o CHaTIOTh Y I -iit

30HI; ¢, , ¢,, — $i3ndHa TemnoTa najuBa Ta MOBITPs BiAIOBLIHO.
3a BiJICYyTHOCTI BUOWBAHHS ITIYHUX ra3iB, a TAKOX ITiJICOCIB XOJIOJHOTO TOBITPS, PIBHOBAKHY
TeMIepaTypy B 30HaX /', MOKHA BU3HAYHMTH 3 BUKOPUCTAHHSAM PiBHSHbB TEIUIOBOTO OaslaHCy Tedi:

Q(/—l),/ + Za‘l ’ BHa,k [Qf ]k Y95 Y90, = (XE,I ’ F; '(TS‘,I _Tnos,1)+ Q/,(i+1) + Qsmp,t > (2)
k=1

ne Qs O — TEIIIOTa, AKY NePENAOTE MiMHi rasi 710 i -0f 30HH 3 MOTEPeHbO (i 1) -oi 30-
HH Ta TEIUIOTa, Ky MepeialoTh MidHi rasu 3 i -oi 30HH 10 HacTymHOi (i+1)-0i 30HH BiIIOBiTHO;
k=12.m,i=12..n; o,, F, — cymMmapHuil Koe]iieHT TEIIOBIAJaBaHHs Ta HOBEPXHs MeTa-
Ty, IO CIpuiMae TeroTy B [ -iit 30mi, Bimmosinuo; 7, ,, O, — TEMIEpaTypa MOBEPXHi MeTaiy
Ta BTPATH TEIUIOTU B I -iif 30HI BiIMOBIIHO.

O06’eMHa BUTpaTa MPOJYKTIB FOPiHHS V(R) , Ki IPOXOJIATh Yepe3 [ -y 30HY Iedi Ta BU3-

HAYyaloTh Y 30HI HA/UIMINKOBUIN CTATWYHUH THCK, PO3PAaXOBYIOTh 3 BUKOPHCTAHHSM DiBHSHHS Ma-
TepialbHOTO OaJaHCy:

V;:l"'zal'Bna,k 'V:k:V(P:) . 3)
=1

Butpary noBitps L, , ske HeoOxiaHe Ais 3a0e3MeueH sl epIoi cTaii craatoBaHHs MalnBa

6l °
y [ -iif 30Hi, BU3HAYAIOTh 5K

m

L,=>0 L, By . )
k=1

ne L, —TeopeTndHuit 06’ €M MOBITPs, HEOOXIAHUH JUIS CIIAIIOBAHHSI OJUHHUII k -TO MaJIUBa.
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PO CTAAIMHUMN PEXUM CIHAJTIOBAHHSA MMAJIUBA
Y METOANYHUX ITEYAX

(IToBigomaenns II)

3anopizvra oepocasna inocenepna axkaoemis, kageopa AVTIT

BiamoBigHO 10 BHINEBUKIIAACHHUX IMOJIOXEHB [1] 3a BIICYTHOCTI JIHIHHOI 3aJI€KHOCTI MiXk
napaMeTpamu [Qf ]k 1 V, BupimeHHsM cucteMu piBHSHB (1) 1 (3) MOXKHA BU3HAUUTH KOMOIHAIIIIO

BUTpAT NaJIMBHUX Ia3iB, 10 3a0€3MeUyIOTh YIPABIISIOUl AISHHS I Temneparypu O, (T3 ) 1 THCKY

V(R) BukopucToByroun MeTO/T JIIHIHHOTO MPOrpaMyBaHHs, MOKIUBUM € MiHIMi3yBaHHS MOTOY-

HOT BapTocTi onmamoBanHs [2]. Ha nmpyriéi crajii crmaqroBaHHS TajldBa IOBITPS MOJAIOTH Yepe3
CHelniajJbHO BUKOHAHI B M€Yl COIJIa 3aJIe)KHO BiJI BMICTY TOPIOUYMX KOMIIOHEHTIB Y IPOAYKTax He-
MIOBHOTO TOpiHHS nanuBa. HeoOXiHy BUTpaTy MOBITps Ha APYTiil cTafii cragroBaHHS OOUUCIIIOIOTH
3 BUKOPHCTaHHSM PiBHSIHHS:

Ly=> LB, (1-o4)=L; . (1)

VYrpaBiiHHS BUTPATOIO TMOBITPS HA 3a3HAuYeHidl cTadil CHAMIOBAaHHS MajluBa MOXKIWUBO 3a
PIBHSHHSIM (4) 3 KOPEKIL€IO II0JI0 BMICTY KUCHIO Y IIPOJIYKTax FOPiHHS HA BUXO/1 3 Iedi.

Posrisimany cramiiHAN peXKUM OINATIOBAHHS TPHOX30HHOT METOIUYHOI ITeUi CYMIIIIIIO MPH-
POJTHOTO Ta JIOMEHHOTO Ta3iB, IO OKPEMO TiIBOAATHCS IO Tedi 3 HACTYITHUM 1X KOMOIHYBaHHSM i
3MIITyBaHHSM Tepe]] MOJaBaHHIM Y TMaTbHUKH.

Tomi mist KO’KHOT OMATOBATEHOT 30HU MeTOAU4HO1 Tiedi piBHsIHHS (1) 1 (2) 3 poboTu [1] Mo-
XKYyTh OyTH TIOJIaH1 SIK

P P — .
a‘Il 'anl [QH ]n? +0‘I, .B()RI [QH ]02 _QI(Y-;I) > (2)
a, B, -V, +a, B, -V, =V(P). )
3a peXMMOM OIAIOBAHHS 3 NOCTIHHUM 06’eMoM V (P,) MOXKHA 3a6€31eUnTH 3MiHIOBaHHSI

min
TCIIJIOBOT'O HAaABAHTAXXCHHS II€4Yl Bl MIHIMAJIBHOI'O 3HAUYCHHS Q/ (Tg) 0 MAKCUMAJBHOT'O

max
o, (T ) BIJIOBIHO 0 CITIBBIIHOIIEHHS:

o(r,)" [o], v

o(r,)" o], "
Tak, 3a [QH” ] =33495 g™’ i OxJr/M’ OJIEpXKYIOTh [].

ne

(4)
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PO CTAAIMHUMN PEXUM CIHAJTIOBAHHSA MMAJIUBA
Y METOANYHUX ITEYAX

(IToBimomnenns II1)
3anopizvra oepocasna inocenepna axkaoemis, kageopa AVTIT

SIx pe3ynbTar paHilre BHKOHAHHX JTOCIiHKEeHb [1,2] 3aIPOTIOHOBAHO q)yHKmOHanLHy CXemMy
B3a€MO3B’S3aHOr0 KACKaJHOTO YNPABIIHHS TEIUIOBMM HABAHTAXKCHHSM I THCKOM B OZHIH 3 oma-

JFOBAJIFHUX 30H METOJMYHO]I Tedl (JIUB. PUCYHOK).
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GeHMUNSIMOpHe NOGIMps

Cxema B3a€MO3B'S13aHOTO YIIPABIIHHS TEIIOBOIO pOOOTOIO B OJIHIM 13 30H Tedi

y

Perymsatopn Temmeparypu 1 Ta THCKY 2 3a1€XKHO Bijl BiXHIEHHS PeTyIb0BaHOI BETHUMHH
dbopmytoTs curnam ynpasiinss mapamerpamu Q(1,) ta V(P . O6uncopanshuii mpuctpiii (OI)

Ha mijgctaBi piBHSAHB (1) 1 (2) pobotu [2] KOpHUTye 3aBIaHHS PErysiTOpaM BHTPATH MPUPOIHOTO
FC(3) ta nomennoro FC(4) rasis.
3arapHa cxeMa PeryJIIOBaHHS THCKY B Ui € THIIOBOIO 3 CHTHAJIOM YIIPaBIIiHHS HA TMOJIO-
JKEHHs 3arajbHOro mubepa y 30ipHOMY Jexaky. [Ipu 11boMy 3MIHIOETBCS MOJIOKEHHS HYJIHOBOTO
THCKY, a PErYJISITOp KOPUTy€e HOro 10 HeoOXiIHOTo 3HAUCHHsI Y KOXKHIN 30H1. 3aBAaHHS 30HHUM pe-
TYJIATOpaM TeMIIepaTypH Ta THCKY ISl KOXKHOTO PEKAMY pOOOTH BCTAHOBJIOIOTH JIUCTAHIIIHHO 200
aBTOMATHYHO 3aJIeXKHO BiJT iH(OopMaIlii Tpo MPOTIKAHHS MPOIIECY, a TAKOXK TSIUIOBUH CTaH METaIy.
Jliteparypa:
1. 3inuenko, B. 0. Ilpo craniitnuii pexxum cnagoBaHHs nanuBa y MeToauunHux mnedax (Ilo-
BimomuteHHs 1) / B. 0. 3inuenko, B. 1. IBanos // Marepiaym XVIII Hayk.-TeXH. KOH(}. CTYICHTIB,
acmipanTiB i BuknanayiB 3IA. — 3anopixoxs : PBB 3/11A, 2015. — T. III. — C. 100.
2. 3inuenko, B. 1O. Ilpo cranifinuii pexxum crnamoBaHHS naiguBa y Meronuynux mnedax (Ilo-
BimomuteHHs I1) / B. 1O. 3inuenko, B. 1. IBanoB // Marepiamm X VIII Hayk.-TeXH. KOH(). CTY/ICHTIB,
acmipanTiB i BukitanadiB 3/{IA. — 3anopixoks : PBB 3/1IA, 2015. — T. III. — C. 101.
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YJIK 621.3
Tpery6 B.B., maructpant rp. ATII-14-1m, 3uadenko B.1O., nomeHT, K.T.H.

NCCIEJOBAHUE U PABPABOTKA CUCTEMBbI YIIPABJIEHUSA
NCHOJBb30BAHUEM MHOI'OKOMITOHEHTHOI'O TOIVIMBA JIUISA OTOIIVIEHUS
METAJIJTYPITUYECKUX NTEYEN
3anopooicckas cocyoapemeennas undicenepuas akaoemis, kagpeopa AVTII

[Ipoananu3upoBaHbl U3BECTHBIE TEXHOJIOTHH U CHOCOOBI PEeryIupOBaHUs TEPMUUYECKUX TIe-
Yel ¢ MO3UIUU 00ecIieYeHus 3a/IaHHbIX TeMIIepaTyPHBIX TPa@UKOB, OIIEHEHBI TEXHUKO- SKOHOMHU-
YECKHEe TMOKa3aTelu, ONpe/leJIeHbl PEeKOMEHAAINU MO0 BBHIOOPY TEXHOJOTHUU OTOIUICHHS U CHCTEM
yIIpaBJICHUS.

TpanuunonHas TexHoJiorusi oTormieHus. Jlo HeaBHero BpeMeHn HanOoJIbIlee pacupocTpa-
HEHHME HAa HarpeBaTeNIbHbIX U TEPMUYECKUX Ie4ax IOJIy4YHJia TPAAUIMOHHAS TEXHOJOTHS OTOILIE-
HUS, UCTIONB3YIomas gakenbHOe Ckuranue rasa. [Ipu 3Tom He ygaBasioch 00eCTIeUUTh TEXHOJIOTH-
YECKU HEOOXOMMYIO TOUHOCTh M CTaHIapTHOCTh HAarpeBa CaJiKu.

BosMoxHO nmpuMeHeHre KOMOWHUPOBAHHOMN TETIOBOM CXEMBI, MPU KOTOPOW B HadaJbHBIC
IIEpUO/Ibl HArpeBa pacxoJl BO3JyXa U3MEHSETCS B COOTBETCTBUM C PACXOJOM TOIUIMBA, 4 B KOHIIE
HarpeBa v B IEPUOJ BBIIACPIKKHU MOJIEPKUBACTCS TOCTOSTHHBIM.

Omoninenue ¢ pazoeibHol nooayeti MonIUeHuIX 2a306. CyIHOCTh JaHHOW TEXHOJOTHH CO-
CTOUT B TOM, YTO J[BA WU OOJiee TOTUTUBHBIX Ta30B MOIBOAATCS pa3/IeIbHO K TOpeKaM, CMEIInBa-
IOTCS B ONITUMAIILHOM COOTHOIICHHUU W JIajlee CMECh CXKHUTACTCs C 3a/IaHHBIM KOA(HUIIMEHTOM pac-
X0Jla BO3AyXa. YIpaBJIeHHE TEIIOBOM MOIIHOCTHIO, MOJBOJUMOM K ME€YH, OCYIIECTBISIETCS OJIHO-
BpPEMEHHBIM BO3JICCTBHEM Ha PacxoJibl Ta30B W BO3AyXa TaKUM 00pa3oM, YTOOBI 00eCreyuTh 3a-
JIAaHHYIO TeMIIepaTypy W 3aJaHHbI 0OBEMHBIM pacxo]l AIMOBBIX ra3oB. Takum oOpa3oM OKa3bIBa-
€TCsl BO3MOXKHBIM 00€CHedYnTh HEOOXOAMMBIA TEeMIEpaTypHbIH M Ta30JUHAMUYECKUNA pEeXUMBbI B
TE€YEHUU BCETO IIUKIIA TEPMOOOPAOOTKH.

[Ipu anpoOupoBaHUU UCTIOIB30BAJICS IPUPOJAHBIN U IOMEHHBIH ra3.

Bo Bpemst neprosia HarpeBa U BBIIEPKKH UCIOJIB30BAJICS CMEIIaHHBIN Ta3, J0JIs MPUPOJTHO-
ro rasa 1o XoAy BBIACPKKH ITOCTEIIEHHO YMEHBINAIACh U K KOHILY OCTAJICS TOJIBKO JOMEHHBIN, IIpU
Mepexo/ie K OXJIaXICHHUIO MOKIIIoUYaCs JOMOJHUTEIbHBIM BO3yX. Takum 00pa3oM, JIOCTUTraeTCst
yYMEHbIIIEHNE MOTpeOIeHHs IPUPOJIHOTO rasa, ylIydllleHue BHEIIHEro TerIoo0MeHa 3a cueT cTabu-
Iu3anuy 00bEMHOTO pacxo/ia MEeYHbIX Ta30B B TEYEHUHU BCETO LUKJIAa TEPMOOOPabOTKH.

B Teuenun Bcero 1ukia TepMooOpabOTKH METAJUIMUECKUX U3ENUN pacxo/l MPUPOJIHOrO ra-
3a 3a CYeT MOJIHOM WM YaCTUYHON 3aMEeHbI IOMEHHBIM ra3oM cHu3uics Ha 70-80%.

[Ipy TexHUYECKOU peanu3any UCIOJIb3YIOTCS TUIIOBBIE CUCTEMBI PETYJIMPOBAHUS PACXO0B
rasza u BO3/yXa, TUIIOBas CUCTEMA PETYJIUPOBAHUS JABIICHUS U MUKPOIIPOLECCOPHOE BBIUMCIIUTEIb-
HO€ YCTPOMCTBO.

Bo03M0KHOCTH MPaKTUYECKH BCEX TEXHOJOTUN OMPENENsIIOTCS CTENEHBIO COOTBETCTBUSI CUC-
TEM yIpaBJIeHUs TPeOOBAaHUSM TEXHOJIOTU U YCIOBUSIM PaOOTHI.

Jluteparypa

1. I'ybunckuii B.W., Jly Wkyn — Y. Teopus nnamenHbix neueil. - M.: MawuHoctpoenue, 1995.-
256c¢. :un.

2. IlyroBkuH A.Y. PeumpkynsunoHHbIe TuIaMeHHbIe Tieun. Pacuer koHcTpyupoBanwue. JI.: MammmHo-
crpoenwue, 1975.-200c.: ni.

3. Hucrepredt U.M. HoBblii crioco® yMeHbLICHUs yrapa, 00e3yriepoKMBaHUs 1 HABOIOPOKUBAHHUS
MeTaJlla IpH Harpeee B TiiaMeHHbIX revax/ <<Crtanp>>Nel. 2008. C. 86-93.
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YJIK 663.4
Cno6oasa B.C., maructpant, 3undenko B.1O., goi., k.T.H.
ONITUMU3ALUSA ITPOLECCA HATPEBA BOABbI AJISI ITIPON3BOJACTBA IINBA B
YCJIOBUAX HECTABWJIBHOCTHU NTPOU3BOJACTBA
3anopooicckas cocyoapemeennas unicenepuas akaoemus, kageopa AVTII

JIJis1 TEXHOJIOTUYECKUX IMPOIIECCOB MUBOBAPEHHOTO MPOU3BOJICTBA XapaKTEPHO OCTATOYHO
MHTEHCUBHOE MOTpeOJIeHNe KaK AJIEKTPHUECKON, TaK U TEIJIOBOM sHepruu. TeroBas sHEprus mo-
TpeOJsieTcst B Ooiiepax mpu MPOM3BOJACTBE Mapa, KOTOPBIA MCIONIB3YeTCs IIaBHBIM 00pazoM JUis
BapKH cyclla ¥ HarpeBaHUs BOJbI B BApOUHOM II€Xe U B IleXe po3iMBa B OyThUIKH. /[ mporecca
ONTUMM3AIMK HarpeBa BObl PEKOMEHIyeTCs CIIe/IyIolIee:

- YCTaHOBHUTH CUETUHKH DJIEKTPOIHEPTUH U BOJOMEPHBIE CUETUHUKH JUISI U3MEPEHUSI U KOH-
TPOJISl SHEPTO- U BOAONOTPEOICHUS Ha MPEAPUSTUH;

- paccunTaTh OaaHC NOTpeOJIeHUs! ropsiuell BObl MMBOBAPEHHOMY 3aBOJy B II€JIOM, C TEM,
YTOOBI BBISIBUTH BO3MOKHOCTH PEKyIepaluyl Terjia OT MPOU3BOJACTBEHHBIX IPOIECCOB OO0 3HEp-
rOCHCTEM OOIIEro IMOJIb30BaHUS JUIsI TEXHOJOTHYECKOW 00paOOTKHM WM MOJOrpeBa MHUTATEbHOU
BOJIbI KOTJIOB;

- UCTIOJIb30BaTh OTXO/ISINEE TEII0, 0Opa3yroleecs Ipy OXJIaXXIeHUU cyclia, s IpeBapu-
TEJIBHOTO MOJ0rPEBa BOJIbI, IPUMEHSIEMOU /ISl 3aTHpaHus cieayromniei nopruu conoxaa. [Ipu oxmna-
KJIEHUH Cyclla Ba)KHO OIPaHUYUTh 00bEM OXJIaXKAAOLIe BOJBI Tak, YTOOBI OH MPEBBIIIAT 00beM
cycna npuMepHo B 1,1 paza, a mpu HEOOXOJAUMOCTH — JOMOJHUTEH BOJISIHOE OXJIAXKIEHHUE UCKYCCT-
BEHHBIM XO0JI07I0M. Pa3zHuIla TeMnepaTyp MeXIy BBIXOASIIUM U3 CYCIOBOTO XOJIOJMWIBHUKA CYCIIOM
1 TIOCTYTIAIOMIECH B HETO OXJIAXIAFOIIEH BOION JOJIKHA OBITh He3HAYUTENBbHOH (3—5 OK);

- UCIIOJIb30BaTh CUCTEMY PEKyIepaluy Teria JUlsl KOHJCHCAllUH Iapa, MOCTYIMAIOLIEero u3
€MKOCTH C CyCIIOM;

- KOHTPOJMPOBATh U ONTUMU3HUPOBATH UCHAPEHHE B MpOIlecce KUIISTYSHUs cyclia, IIPU KOTO-
poMm HamepeHHO BbImapuBaeTcs oT 6 10 10% cycna. Hecobmonenune TpeOoBaHMiA perienta MOXKET
IIPUBECTH K Iepepacxo iy SHEpruy U HecTaOMIBbHOCTH KayecTBa MPOIYKTa;

- o0ecreunTh Ka4eCTBEHHYIO M30JISAIUAI0 TPYOOIIPOBOJIOB, €MKOCTEH, KIIallaHOB U MaTpyOKOB
B CHCTeMaxX UPKYJSIHMU 1apa, Topsueil BObl U XJIalareHTa, CycJIOBApOYHBIX KOTJIOB U UX dJIEMEH-
TOB, TYHHEJIbHBIX TACTEPU3aTOPOB U Oy THUIKOMOEUYHBIX MAIIIUH;

- TIPelyCMOTPETh BBICOKMH KOA(QHUIMEHT pekynepanuu (>93 %) B mactepusaTopax MrHO-
BEHHOTO JIEHCTBUS, HAIIPUMEP UCIIOJIB3YyEMbIX IIPH PO3JIMBE U MPOU3BOJICTBE JI€aIPUPOBAHHON BO-
JIbI; ATO TAK)KE COKpaIaeT MOTPeOHOCTh B OXJIAXK ICHUH.

- OTPaHUYUTh UCII0JIb30BaHUE, B 0COOEHHOCTH MEePepacxo], ropsiueil BOIbI.

Jlureparypa
1. EpmomnaeBa I'.A., KomueBa P.A. Texnonorus u o0opyaoBaHue MPOM3BOJICTBA MHBA U 0€3aJIKO-

rOoJIBHBIX HAIUTKOB. - M.: "Axagemus", 2000 - 416 c.
2. Kynne B. Texnomorus conmona u nuBa: ep. ¢ HeM. - CI10.:M3n-8o "IIpodeccus”, 2001 - 912 c.
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VJIK 004.021:519.876.5
Tperynosa LIL., cT. rp. ATII-13-1nx, Paxy6a B. O., no11., K.T.H. - HAyKOBH KepiBHUK

AHAJII3 PE3YJIBTATIB JOCJIUKEHHS NOITYKOBOI'O TIPOCYHEHHSI TH-
®OPMAIIMHUX PECYPCIB SIK OB'€KTA MOJAEJIOBAHHSI
3anopizvra oeporcasna ingcenepna axkaoemis, kageopa AVTIT

[TomrykoBe mpocyHeHHs1 web-pecypciB 103BoJIsI€ iM 3aiiMaTi BEpXHi MICLsl y BUIadi TOITYKOBUX
cucteM. OCKiZIbKM Ha MOJIOXKEHHsI caiiTy y BUAaui BruiMBae Oarato (akTopiB, HEOOXiJHO BU3HAUUTH, Yy
SKOMY B3a€MO3B'SI3KY BOHM 3HaxoAAThCs. Lle BU3HaYae BaXKJIMBICTh MOJEIOBAHHS MOLIYKOBOTO MPOCY-
HEHHsI pecypciB.

Jl1s1 MoJieNIroBaHHs 1aHOTO Mpouecy OyJid NpoBeIeH! NPaKTUYHI JOCIPKEHHs BU1ayil MOLIYKO-
Boi cuctemu SHzaekc. [licasi npoBeleHHs MACUBHOTO €KCHEPUMEHTY Ui OOpOOKM OTpUMaHMUX AaHUX
OyJI0 BUKOPUCTAHO METOJ perpeciiiHoro aHamizy. Jlyig maHoro excriepuMeHTy OyB oOpaHuil JiHIHHMIA
BUJ perpeciitHoi Mozeni. 3rigHO 3 MeToJoM OOpOOKM pe3yNbTaTiB MACHMBHUX EKCTIIEPUMEHTIB CKJia-
JAETHCSI MATPHIIA BiJUEHTPOBAHUX UYMHHUKIB 3 JOJATKOBUM (PIKTHBHUM CTOBIIEM, Tak SK piBHI
BXI/IHUX YMHHHKIB TIPU TIPOBEJCHHI JOCIiiB, K MPaBUJIO, MaloTh pi3Huil nmopsaok. [ToTim nist Bu3Ha-
YeHHs Koe(illieHTiB perpecii BUPINIYETbCSI MaTpUUHE PIBHSIHHA, CKJIaJIeHe 3 TIEPEeTBOPEHUX MaTPHIIb
BXIJHUX JAaHUX.

[Ipu npoBeneHHI MacHBHMX EKCIEPUMEHTIB MapajiefibHi JOCHiIW BIiICYTHI, a, OTXKe, OUCMEPCilo
BiJITBOPIOBAHOCTI OOYMCIIUTH He MOKHA. 3 1li€] MPUYHMHU MEPEeBIpUTH MOJIEIb HAa aJeKBATHICTh 3a JOMOMO-
roto kputepito dimepa HEeMOXKIUBO. B 1IbOMy BUMAKy SKICTh anpoKCUMALlii JOCTITHUX JAaHWX MOXKHA
OLIIHWTH, TIOPiBHABLUM 32 KpuTepieM Dimiepa 3anMUIKOBY AUCIEPCiIO i IMCcTepcito BiATBOpIoBaHOCTI. Moaens
aJleKBaTHa, aKo Fp>35.

Jlnst nepinoi yactunu ekcnepuMenty: Fpl=8.5, Fp2=3.42, Fp3=1.09.

TakuMm yMHOM, O/IHa 3 MOJIeJIel BIUIMBY BHYTPILTHIX (pakTOpiB pecypcy Ha Horo Mmiclie y Buaadi
€ aznekBaTHOIO. PesynbraTu 11 mocikeHHs npeactaBieHi Ha puc. 2. Pemra Mozaenel, 1mo xapakrepu-
3YIOTh BIUTMB 30BHIIITHIX YAHHHKIB, HeasiekBaTHi. Lle mosicHIOEThCSI THM, 110 Ha KOHKYPEHTHICTh 3aInTy
BITMBaE Oinblie ynciao (akTopis, siKi nepeOyBatoTh y OiMbII CKIaAHOMY B3a€MO3B'A3KY, HIX po3risia-
Jocs y ApyTiid YacTUHI €KCIIEPUMEHTY.

>

Puc. 2. Bnue BHyTpimmHix ¢gakTopiB ontumizariii
(X1 - TouHe BXO/KEHHS MoiykoBoro 3anuty y teru « Titley Ta «Description», X2 - KiJlbKicTh TOUHHX BXO/I-
JKEHb 3aIUTY B TEKCT CTOPiHKM, X3 - KIbKICTh 30BHILIHIX MOCHIaHb Ha cTOpPiHKy, X4 - TUL] caiity y I1C
SAnnexc (ToukamMu MoOKa3aHi eKcrnepuMeHTalbHI 1aHi, 8 KpUBUMM - alllPOKCUMOBAHI)
Takum YMHOM, BUKOPHCTaHWI METOJ MOJETIOBAHHS MOJKE 3aCTOCOBYBATHCS Ha TOMEPEAHIX eTarax
JOCII/KeHb, ajle MPOLeC CUHTe3y MaTeMaTHYHOTrO OIMKCY MOIIYKOBOIO MPOCYHEHHS pecypciB NoTpedye J10-
JTATKOBOT'O BUBUCHHS Ta 3aJy4eHHs IHIIMX METOJIiB MOJIEIFOBAHHS.
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VK 658.78.06:622.78
Komuno K.B., acnipant, Minsiiino H.O., nou., K.T.H. — HAyKOBUN KE€PiBHUK

CUCTEMMU YHPABJIIHHS POBOTOIO TEXHOJIOTTYHOI'O OBJIATHAHHSI
CKIIAACBKOI'O I'OCIHHOJAPCTBA METAJIYPI'TUHUX TIAITPUEMCTB
3anopizvra oeporcasna ingcenepna axkaoemis, kageopa AVTIT

[TinBuieHHs epeKTUBHOCTI MPONECIB MiArOTOBKM IMMXTOBMX MaTepialliB Ha CKJaJax MeTa-
JYpriHUX MiIMPUEMCTB, a TaKOX 3a0e3MedeHHs] pailioHaJIbHOTO BHUKOPUCTAHHS TEXHOJOTIYHOTO 00-
JaJHaHHA MOKe OyTH JAOCSTHYTO B pPe3yJbTaTi 3aCTOCYBaHHS Cy4aCHUX CHCTEM ONEPaTUBHOTO KOHTPO-
JO 1 ynpaBJliHHA NPOLIECaMU CKJIayBaHHs, IepeBaHTa)KE€HHsI, TPAHCTIOPTYBAHHS Ta iHLI.

Kpalii pe3ynbTaTi onepaTMBHOTO yMpaBiliHHS poOOTOIO pyAOYyCepeHIOBAIBHUX CKIAAIB A0CS-
THYTI Ha MiANPUEMCTBAX 3a KOPJAOHOM B pe3yibTaTi 3acrocyBaHHd EOM. EOM y CV BHUKOHYIOTH pyH-
KUiT 00poOKu Besmkoro oocsry iHpopmMaLii npo sKicTh i BIACTUBOCTI pyA Ta Ha OCHOBI MaTeMaTHYHUX
PO3paxyHKiB BUKOHYIOTH TMONIYK ONTHUMAaJbHUX pillleHb 3aBlaHb yMpaBJiHHSI poOOTOIO CKJIAICHKUMHU
MexaHizmamu. Tak, Hanpukiaz, simoHckKa hipma «XHUTaTH XUPOH)» BUIYCKAE MTA0ENCYKIaIUUKH i PeK-
JeiiMepH, sKi YNpaBlSIOTBCS 3a JOTOMOIOK MPOrpaMylodyMX TMPHUCTPOIB, L0 BXOJATh 10 CKIIALY
HeHTpati3oBaHoi cucteMu. Lle mo3Bosise 3anobiraTh BUHUKHEHHIO yIapiB KOHCONIeH o mTadesnb, BUsB-
J5TY 3a0MBaHHS YK0JI001B, HATMTIAHHS MaTepialy Ha CTPiuKy KOHBeepa Ta iHII.

Cucrema ynpaBiliHHA poOOTOIO CKJ1ady CUPOBUHHUX MatepialiB Ha 3aBoAi ¢ipmu «Hinmon Ko-
kaH» y Micti @ykysma (SnoHist) Ha 6a3i EOM 103Boisie po3paxoByBaTH NpOrpaMu 3akiajku Ta 3adopy
MmaTepiaiB 31 mTabesiB, ynpaBisiTH poOOTOIO KOHBEEPHUX JIiHIM, KOHTPOIIOBATH 3aMach CUPOBUHU Ha
ckiaai. MojaepHizallist icHyr0UOi cUCTEMHM yIpaBiiHHA Ha 3aBoAi B Kimilly (SInoHist) no3Bonuna Ha mij-
CTaBi JaHuX (PaKTUYHOT BUTPATH MIMXTH HA arnodadpuli i y AOMEHHOMY LIeXy 3a JA0MOMOT0I0 OCHOBHOT
EOM dopmyBatu noxBUIMHHMIA rpadik TpaHCTIOPTYBaHHS Pi3HUX BUJIIB CUPOBUHHM JIJISl KOXKHOT 3 JIeB'sl-
TH py03a00pHUX MaIllMH CKamy Ha 16 ronuH Briepea. CucteMa BiJICTEXKY€E TaKOXK poOOTy 00s1aqHaAHHS
i peecTpye BiIXWIICHHS, 110 BiI0OYBalOThCs Ha 00'€KTI.

Ha meranyprifinomy 3aBoji 3 moBHuM nukioMm ¢ipmu Cunmap (benbrisi) mogadya cupoOBHMHHHX
MaTepialiB, X CKJIalyBaHHs, MEPeBaHTAXXCHHsI, yCePEIHEHHs Ta iHIII orepailii BUKOHYIOThCS i3 3aCTO-
CYBaHHSIM KOHBEEpPiB. YTpaBJiHHS ABUTYHAMH a00 yCTaHOBKaMM Ha AITBHULSX 31MCHIOETbCS 3 PO3MO-
JiNBYOro LUTA, SIKUH 3'€IHAHUIN 3 LEHTPAJIbHUM IMyJIbTOM YIpaBiliHHA. Y cUCTeMi nependadeHe cUrHa-
JbHE 1 3ano0ikHe o0nagHaHHs AJii KOHTPOJO Mojaul eJIEKTPOeHeprii 1 3UMTYBaHHSI Baru marepiany.
Bce obnagHaHHS A1 aBTOMAaTHUHOTO KEpyBaHHs CUCTEMOIO MpejcTaBieHo dipmoro Cena-AyToMeiiH
(pipma Epreit, @panuis).

B Amnrmnii Ha kokcoximiunomy 3aBoi JlemOToH (habpuka ycepeaHeHHs BYTI/UIA K OCHOBHE 00-
JaJIHaHHS BUKOPUCTOBYE OyHKepa i KOHBEEPH, IO KOJMBAIOTHCS. ABTOMAaTHYHE KepyBaHHS poOOTOIO
obnagHaHHs Beieto (haOpHKOIO 3MIHCHIOETHCS 3a TIOTIOMOTOO CIIeliabHOI €JIEKTPOHHOT CUCTEMHM 3 JIHC-
neTuepchkoro myHKTy. Ha 3aBomax ¢ipm "Solmer" B ®@oc crop-Mep i "Usinor" B [lronkepky (®paHiiist),
"Tissen" B llIBensrepne (Himeuunna), "ltalsider" B ToponTo (ITanis) koHTpoab 3a GopMyBaHHSIM MITa-
OeniB 37ilicHIOEThCA 3a gonomoroto EOM, sika oTpuMye CHUTHaM Bifi CTPIUKOBHX Bar i po3paxoBye ce-
peaHii XiMiUHMHI cKylag MaTepialy KOKHi 4 rOAMHM. AKIIO XIMIYHMNA CKJIaJl BiAPI3HAETHCS BijA 3aJjaHO-
ro, CY Bujiae koMaHay Ha 3MiHYy Buaadi Matepiaiis 3 OyHkepiB. CucTema ynpasiliHHsS pyAHUM JABOPOM,
o po3podaena dipmoro «Kapacaki ceiiTelry» i BpoBaeHa Ha 3aBoJli B Mii3yciMe 103BOJIsIE CKilaia-
TH Tpaik TPaHCTIOPTYBaHHS, MEPEBAHTAXKEHHS i MEepepoOKH pyau Ha cKiali, KOHTPOJIIOBaTH poOoTy
eJIeKTpoOoOIaTHAHHS, 8 TAKOK JUHAMIUHO PETYJIIOBATH PiBEHb MaTepiaiiB y OyHKepax.

TakuM 4MHOM, ICHYIOYi CHCTEMU YNPaBIiHHS Ta KOHTPOJIO 3a MPOIecaMU MiJATOTOBKH IUXTO-
BHX MaTepialliB Ha cKJaJaX MeTaIypriiHUX MiaNnpueMcTB €(EeKTUBHI y pa3i 3aCTOCYBaHHs Cy4aCHHX
TeXHIYHUX 3ac00iB Ta EOM, sKi 103BOJISIFOTH ONepaTHBHO (OpPMYBaTH Kepyrodi BIJIMBU Ta BU3HAYaTH
palioHaJTbHUI PeKUM POOOTH TEXHOJOTIYHOTO 00JIaTHAHHS.
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V]IK 622.788.36
3aBanbHa FO.M., acnipant, Misstitno H.O., fom., K.T.H. — HAyKOBUI KE€PiBHUK

OCOBJIMBOCTI POBOTHU CYUYACHUX ACY PO3ITOAIJIOM CUIIKUX MATEPIAJIIB
MI’K BYHKEPHUMMU NTPUCTPOSIMHU
3anopizvra oeporcasna ingcenepna axkaoemis, kageopa AVTIT

OCHOBHMM 3aBJaHHSIM JiIbHUIII TPAHCTIOPTYBAHHS MIMXTH 3 MIMXTOBOTO BiIIIJICHHS Yy CIiKaJb-
He € Oe3nepebiitHe MocTavyaHHs CUPOBUHHU Ta PO3MOALN i MK MpUMaTbHUMHU OyHKepaMHu B KiJbKOCTI
BIJMOBIIHIA 1O MPOJYKTUBHOCTI KOXHOI 3 arjioMallyH. 3anac HMMXTH, CTBOPIOBAHUI Y MpUAMalbHUX
OyHKepax, JO3BOJIIE KOMMEHCYBaTH TUMYAacOBi HEBiAMOBIAHOCTI MK MPOAYKTHBHICTIO LIMXTOBOTO i
criikanbHOro BiaaineHb. Ha arnodalpukax po3noain WIMXTH MiX OyHKepamMH CHiKaJbHOTO BiAJiNeHHS
MOJK€ MPOBOJAMTUCH Y PI3HUX peKUMax (MOCIiIOBHOMY, LIMKJIIYHOMY Ta «3a BUKIMKOMY») pOOOTH Tex-
HOJIOTIYHOro 00aJHaHHs (CKUa/bHI BI3KM (aBTOCTEJIN), PEBEPCUBHI KaTyul KOHBE€EPIU, MTYy>KKOBI CKU-
naun). Jlns 3a0e3nedeHHst BUCOKOI e(heKTUBHOCTI poOOTH OYHKEPHHUX MPUCTPOIB HA CHOTOIHIIIHIN JEHb
pO3po0JIeHO IiJIMKA psii CUCTEM YTpaBIiHHS TMPOILIECOM iX 3aBaHTAXKEHHs, SKi BXOASATH JIO CKJIamy
ACVYTIIL

VHidikoBaHa arperaTHa cHUCTeMa YNpaBJiHHS MeXaHi3MaMHM TMOTOYHO-TPAHCTIOPTHUX CHUCTEM
HJIIIAYopmert BKiIOUa€E B cebe MiicUCTEMU YIIpaBIiHHS 3aBaHTaXKEHHSIM OYHKEpiB 3a JOMOMOTOIO aBTO-
CTeJIM, IePEeCYBHUX KOHBEEPIB, IUTY)KKOBUX CKUJIa4iB Ta OJIM3bKUMHU IO HUX 3a MPUHLIMIIOM POOOTH 3a-
BaHTaXKyBaJbHUX MeXaHi3MiB. [Ipu npomy GyHKepa NMOBUHHI OyTH OCHALIEHI JaTYMKAMU HassBHOCTI Ma-
Tepialy BEpXHbOTO 1 HUXKHBOTO PiBHS, a Ha JIJIbHULI MOBUHHI OYTH nepeadavyeHi AaTYUKU MOJIOKEHHs
PYXJMBHX aBTOCTeN Ta IIMOepiB i KiHLEeBi BUMMKaui. Bes iHdopmanist mpo cTaH 00'ekTy ympaBiiHHS
yepe3 kaOesbHI JIiHIT HAaJAXOAUTh HAa LIEHTPali30BaHWN MyJbTy YNpaBJiHHS | HA JIOTIYHUA NPUCTPIH,
KU (opMye CUrHaIM KepyBaHHs. CucTeMa aBTOMAaTHYHOIO PO3MOALTY LIMXTH MiX OyHKepaMH arjoma-
muH Ha arnogabpuii Ne2 HKI'OKy peanizoBaHa Ha OCHOBI KaTy4HUX PeBEPCUBHUX KOHBEEPIB. YTpaBITiHHS
pOOOTOIO 3aBaHTaXKYBaJIbHOTO MEXaHi3MY 3/IIMCHIOIOTh 3aJIe)KHO BiJi HOTO MOJIOKEHHS Ha JiTbHHMII, TPOAYK-
TUBHOCTI LIMXTOBOTO BiAJIEHHS Ta OTPUMaHOI iH(opMaLil Mpo HasBHICTb WIMXTH y OyHKepaX. MoxJInBi
HACTYIHI BapiaHTH poOOTH CHCTEMU: 3arOBHEHHs! OyHKepiB BHIIE AaTUYMKa BEPXHbOTO PiBHS, 3aBAHTaXKCHHS
OyHKepa 10 JaT4yrKa HIWKHBOTO piBHS. [Ipy boMy piBeHb LIMXTH Y OYHKepi MOKEe TaKOXK OIMYyCKATHUCS HUXK-
Yye JaTyvka HWKHbOro piBHA. Yac 3aBaHTakeHHS OyHKepiB (ikcoBaHMi. 3aBaHTa)keHHs OyHKEpiB MOYMHA-
€ThCS 332 CUTHAJIOM HIDKHBOTO PiBHA 1 TpuBae npotsarom 20-40 cexyH.

KuiBCbKMM IHCTUTYTOM aBTOMATHKH PO3po0JieHa CMCTeMa aBTOMATHYHOTO YIpaBJIiHHS MoJavyero Ta
PO3MOAINIOM IIMXTH MK OyHKEpaMu 3a JOMOMOTOI0 KaTy4yoro koHBeepa. Cucrema nepeadavae 3aBaHTaKeH-
Hs1 OyHKepiB B MEBHil MOCIIJOBHOCTI, 3a MPOTrPaMoI0 i 3a BUKJIMKOM, MPH MOSIBi CUTHANY MPO MiHIMalIbHY
KUTBKICTh MaTepialy y OyHKepi 1 3aJIe’KHO Bill cTyreHs iX 3anoBHeHHs. CHcTeMa BKIIIOYAE JIOTiYHI Kepyroui
MPUCTPOT, SKi MPEACTaBIIAIOTL COOOIO XKOPCTKY pejieliHy cUCTeMy, sKa Ha MiJcTaBi BXifHOT iHpopmMauii i 3a-
JaHoi nmporpaMu (JopMye KepyroUi CUTHAJIU Jijisl OJIOKY BUKOHABYMX peJie, IBUTYHIB KOHBEEPIB | BUKOHABUMX
MeXaHi3MiB muOepiB.

[1Inpoko 3acTOCOBYETHCS YIPaBIiHHS 3aBaHTAKEHHAM Martepiany y OyHKepa B 3aJIe)KHOCTI Bi Horo
PiBHS Y €EMHOCTI. 3TiJHO 3 UMM MPUHLMIIOM iCHYIOTb CUCTEMH, 5IKi MPALIIOIOTh Ha CUTHAJIAX: BiJ ABOX AaT4H-
KiB - BEpXHBOTO 1 HIkHBOTO piBHIB Matepiany ([TI'3K), TpboX AaTUHKIB - BEPXHBOTO, CEPEAHBOTO i HUKHBO-
ro piBHIB (IIMXTOBE BiAJIEHHS IPOOUIBHO-arJOMepalliiiHOTO 11eXy HIKeJIEeBOro 3aBOJIY), @ TAKOXK 3 BUKOPH-
CTaHHSAM [aTYMKIB HasSBHOCTI Marepiajy Ha posnofiibdomy npuctpoi (Kpupopi3bkiii meTanypriiinuii 3a-
Boa). Ha ocHoBi iHdopMallii 3 JaTUMKIB KOKHA CUCTeMa 3JiHCHIOE 3aBaHTAXXEHHS OYHKEpiB BiJMOBIIHO 110
3a1aHOTO ANTOPUTMY.

Takum unHoM, B ACY mpolecom 3aBaHTakeHHs OyHKePiB BiCYTHil €AWHUIA NPUHLUMT 1X MoOyI0BH,
SIKUA OM J03BOJISIB BUKJIIOYATH CITyCTOLICHHsS a00 MepernoBHEHHs MpUHMaibHUX OyHKEpiB MPH Pi3HUX TeX-
HOJIOTIYHUX CHUTYyawisX. Takok KoXkHa 3 CHCTEM Mae€ JKOPCTKY (i3WyHY i MporpaMHy CTpYKTYpH, 110 yCKJa-
HIOE MOKJTMBICTh BHECEHHS JIO HEel 3MiH MPH eKCIUTyaTailii Ha 00’ eKTi.
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VIIK 004.942

JlyrosinoB O.0., marictpant rp. ATII-14-1m, Minsiino H.O., fmo1r., K.T.H. — HAyKOBUH KEePIBHUK

MATEMATHUYHA MOJEJIb ITPOT'HO3YBAHHSA XIMIYHOTI'O CKJIAAY CHUIIKOI'O
MATEPIAJIY HA BUXO/II 3 BYHKEPHOI'O TIPUCTPOIO
3anopizvra oepocasna indcenepua akademis, kageopa AVTII

3Ha4yHa KIJbKICTh TEXHOJOTIYHUX OonepaLliil Ik y YOpHIi Tak 1 y KOJbOPOBIH MeTayprii Mnos's-
3aHa 3 CUIIKUMU MatepiajgaMu, siki 30epiratorbest y OyHKepHHUX NpUcTposx. Pyx cunkux marepiaiis npu
3aBaHTa)XEHHI i BUBaHTa)XeHHI 3 OyHKepa MOKe MaTH Pi3HUI XapakTep, sSIKUH 3aJIeKUTh He TiJbKH Bij
KOHCTPYKIIiT EMHOCTI, a ¥ Ge3rmocepeIHbO Bij (i3MKO-MEXaHIYHUX BIACTMBOCTEH Matepiany. BueHumu
BCTaHOBJICHO, 1[0 TIPOIIEC PyXy MacH CHUITKOTO MaTepiaiy y OyHKepi Moxe OyTH MpecTaBICHHM SIK T10-
CJiIoBHA 3MiHa B 4aci (iKCOBAaHOTO TMOJIOKEHHS OKpEMHUX OOCSTIB MaTepiany Mij BIUIMBOM poOOYOTO
oprany no3atopa. CKIaJHICTh Y BUMIpIOBaHHI XiMIYHOTO Ta TPaHyJOMETPUYHOTO CKJIAAy CUIKOTO Ma-
Tepiany y noToLi 00yMOBIItOE HEOOXiAHICTh CTBOPEHHSI MaTEMAaTUYHHUX MOJIeNeil MPOrHO3YBaHHS 3MiHU
floro mapameTpiB y peaqbHOMY yaci. ¥ poOOTi AJisl OMUCY PyXy CHUIIKMX Mac MpH MPOXOJKEHHI 1X uepes
TEXHOJIOTiYHI €EMHOCTiI BUKOPUCTOBYBaBcsl OanaHcoBuii Metof. [lepeBaru ioro 3acTocyBaHHs 00yMOB-
JIeHi MPOCTUM MaTeMaTUYHUM arapaToM Ta 3aco0amMM MepeBipKy MoJIelli Ha JOTPUMaHHSAM PiBHOCTI Mac
MaTepiaiB Ha BXOJ1 1 BUXO/1 OYHKEpPHUX MPUCTPOIB.

[1pu 3aBaHTa)KE€HHI TEXHOJIOTIYHOT EMHOCTI CUITYyYUM MaTepiaioM B HbOMY (OpMYIOThCS MIapH,
SIKi XapaKTepU3yIOThCs CTAJIMM XiMiUHUM CKJIaJloM MaTtepiany. [1pu nboMy noTpuMyeThest Gananc:

07 = $.0f = Kf Q0" + K50 +...+ K5,0° M
i=1
ne OF; - obesr matepiany B i-My wapi 6yHkepa, M*; i = I ... cn — HoMep wapy mMaTepiany y Oy-
ukepi; K1, K€2,... K€ —o06'eMHi yacTKM KOXKHOTO 3 IIapiB B 3aranbHOMY 06csi3i MaTepiany.
XF01 + X5105 +..+ X505, = X P10°
XHO + X505+t XEp 06, = XV, 0 @)

c c c ¢ c c q 7]
X0+ X5,05 +.+ X500y = X7 0

C c c
IS le’ij""’XC/’lj_

BMICT j-20 XIMIYHOTO KOMIIOHEHTY B Mmartepiani [,2, ..., cn 1apy;
C C C v . e . .
XPr, XPa,.. XP; - cepenniii Bmict 1,2, ..., j XiMiYHOro KOMMOHEHTY y MaTepiai, 10 3HAXO-

IUThCs y OyHKepi,%o.
[Ipn BuBaHTa)KE€HHI CHUIIKOTO MaTepiaiy 3 OyHKepa B HbOMY YTBOPIOIOTHCS 00JacTi, KOXKHa 3
SIKMX MOJK€ 3aXOIUIIOBAaTH MaTepial KiIbKoX mapiB. [Ipu IbOMy TOTPUMYETHCSI HACTYITHUIA OanaHc:

6 Ccn c zn .
0" =207 =20;. 3)
i=1 j=1
cn zn
ne ZQ,-C — KinbKicTb MaTepiany y Bcix mapax GyHkepa, M, ZQ]Z — KUJTBKICTh MaTepiaiy B
i=1 j=1

ycix o6nacTax GyHkepa, M.
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zn
0° =3 0% =K{Of +K505 +..+ K;,0%, )
j=l

V4 . ..o . . . .
ne O j —obesr Matepiany B j-ii obnacti OyHkepa, M>;j = I ... zn — HOMep obmacTi MaTepiany y

. z z V4 . . . . .
oyukepi; K1, K72,... K“zz — 00'eMHi yacTku KOKHOT 3 0OnacTeil y 3aransHoMy o0cs3i Marepia-

1y OyHkepa.
OO6csr maTepiay o0nactell BUBAHTaXKEHHS OTIUCYETHCS SIK :

( Qz_l _ kz_lch1 +kz_12ch +...+kZ—1chi +kz—lchccn

QZ_2 _ kz_21ch +kz_22ch +...+kz—2iQCi +kz—zchccn

< .................................................... (5)
Qz_j = kZ_jIch + kZ_jZQCZ +...+ kz_inci +kz_jchccn

.....................................................

z 1 z 2 z zn . . .
e Q- .,0°-"...., O- — obcar warepiany 1, 2, .., zm-oii obnacti, M;

k2= kF =2 kP =7 — oB'emni wacTku matepiany I-co wapy B 1,2, ..., zn-iii obnacti; k~—="

cn —
00'eMHa YacTKa Martepiajly cn-2o mapy B zu-iil 00JacTi MaTepiainy.

Takok BUEHUMHU €KCIIEPUMEHTAIbHO BCTAHOBJIEHA TIOCIIIOBHICTh BUXOY KOXHOI 00siacTi Ma-
Tepiany 3 OyHkepy. Tomy 3rimHo gopmyn (2) ta (5) i 3 ypaxyBaHHIM 3anexHocteld (6) Ta (7) MoxkHa
BM3HAYaTH XIMIYHMIA CKJIaJl CUIIKOTO MaTepiaiy Ha BUXOJi 3 OyHKepy y Oyb-siKuid yac.

ts_l te_:n zn te_j
8
0° = jgg_ldt1+...+ jge_zndtznzz jge_jdtj (6)
0 0 J=10
zn 1
==+ 4+ (7)
i=1
M3
e g""_l’ 8 2 86 ~ MIBUAKICTh BUBaHTa)XeHHs [,2, ..., zm-oui obmacri, 7;

t@_l f6_n

— yac BUXOJy marepiany / ..., zn-oti obnacri, c;

Po3poOka MatemaTHuHOT MoJesi BHKOHYBajach 3aco0amu mporpamHoro nakety MatLab. Ha
OCHOBI MapamMeTpiB MaTepiaiiB y LIapax, O YTBOPUIUCS MPU 3aBaAHTAXKEHHI TEXHOJIOTIYHOT €EMHOCTI, a
TaKOX 3aJ]aHOTO PEKUMY pyXy MaTepially Yy EMHOCTI BUKOHYBaJIOCh MPOTHO3YBaHHS 3MiHM HOTrO XiMiy-
HOTO CKJIaZy Ha BUXO/li 3 OyHKepa y pi3Hi MPOMIKKH yacy.

3a pesyabTaTaMy MPOBEACHUX JOCIiIKEHb BCTAHOBJIEHO BIUIMB MapaMeTpiB MaTepialy y Liapax
i oOnactax OyHkepy Ha cTabiIbHICTh HOTO XiMIYHOTO CKJIAy MPU PO3BAHTaKEHHI EMHOCTI.

[Toaanbinii po3BUTOK MOJEII 3 ypaxXyBaHHIM PO3MOJiTY MpaHyJIOMETPUYHOTO CKiaay B 00cs3i
Mmarepiajay €MHOCTI J03BOJMTh TAKOX MPOTHO3YBAaTH 3MiHY I'paHyJOMETPUUYHOIO CKJIaay CUPOBHMHU Ha

BUXO/i 3 OyHKepa.
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YJIK 004.942
Hioposa C.O., marictpant rp. ATII-14-1m, Minsitno H.O., go1r., K.T.H. — HAyKOBUI KepiBHUK
MATEMATHUYHA MOJEJIb ITIPOT'HO3YBAHHS 3MIHIOBAHHS XIMIYHOI'O
CKJIALY ATJIOMEPAIIIMHOI IIUXTH ITPHU ii HIATOTOBIII B YMOBAX IIUXTO-
BOI'O BIIAIJIEHHSA BAT «(3MK «3AIIOPIKCTAJIb»
3anopizvra oepocasna indcenepua akademis, kageopa AVTII

[TinBuINEeHHs BUMOT JIO SKOCTi arjioMepary, a TaKoXK MOTOKOBICTh TEXHOJIOTIYHUX MPOLIECIB CTBO-
PUIIM YMOBH TS LIMPOKOTO BIPOBAKEHHS €(peKTHBHUX 3ac00iB aBTOMATUYHOTO KOHTPOJIIO 1 ypaBliHHs Ta
MOCTaBWIM 3a7ady MOJAJIBLIOTO MiJBUIIEHHs PiBHS aBTOMaTH3alii. ABTOMaTH30BaHEe yMpaBiliHHS BIOpPOBa-
JOKYIOTh MPAaKTUYHO Ha BCIX JUTHHUIAX arnodaOpuKy: MPU TPaHCIOPTYBaHHI, J03yBaHHI i 3aBaHTa)KEHHI
LIMXTOBUX MaTepiaiiB y TEXHOJOTIUHI €EMKOCTI, MPH 3arajieHHi Ta CIiKaHHi arjJoMepaLiifHol LINXTH.

JlozyBaHHSI KOMIOHEHTIB IIMXTH HEOOXiHe [is OTPUMaHHs arjioMepary 3aJaHoi SIKOCTi 3 MOCTiii-
HUMH (DI3UKO-XIMIYHUMHU BIIACTMBOCTSMHU, 110 3HAYHOIO MipOIO BIUTMBAE 1 HA SKICTh YaBYHY.

BuzHaueHHS XiMIYHOTO Ta rpaHyJIOMETPHUYHOTO CKJIady IIMXTH Ha ChOTOIHIIIHIN AeHb 3a3BUYail BU-
KOHYETbCS y JlabopaTopisix MiANPUEMCTB Ta 3aiiMae A0CTaTHbO BENMKHUN MPOMIKOK 4Hacy, 110 OOYMOBITIOE
HasBHICTb TPAHCMOPTHOTO 3alli3HeHHS Yy chcTeMaX ()OpMyBaHHS KepyIOUMX BIUTMBIB NMpH JA03YBaHHI CHPO-
BUHHHUX MaTepiaiB.

IcHytOTb ccTEMM aBTOMAaTHUYHOTO JO3yBaHHS CUMKHUX MaTepiajiB, Y SKUX 3aJa€ThCsl 3HAYECHHS BU-
TPaTH KOKHOT'O KOMIOHEHTY OKpeMO Ta CIIIAKYIOUi CHUCTEMHM, Y SKHX B 3aJI€KHOCTI Bill XIMIUYHOTO CKJIamy
CHPOBWHHM BCTAHOBITIOETHCSI HEOOXiJHE CTTiBBIAHOLIEHHS BUTPAT OCHOBHOTO Ta BEJEHOTO KOMITOHEHTIB.
SIKIIo y WMXTY A03YeThCs 3a1i30pYyAHMNA KOHLEHTpAT 3 BaroBoto BUTparoro Gy, 3anmizHa pyna G,
BanHsK G, nanuBo Gy, KOJOMHUKOBUNA MU Gy, Ta BO3BPAT Giosp, TO BUTPATA KOXKHOTO KOMIIOHEHTY BM3HA-
Ya€eThCS CITIBBIAHOLIEHHIMM:
Gl\‘ = KI\‘ ' Gm y Gn = Kn ' Gm; Gp = Kp ' Gm y Gmm = Knuv ' Gm; Gs = Ks ' Gm y Gsose = Lygoss Gm
ne G, — 3aranbHa Butpara wuxtu; K, K, K, K, K, Kgse — KoedillieHTH criBBiHOLIEHHS BiAMNO-
BIJHUX KOMITOHEHTIB.
Tak sk 3araqbHa BUTpaTa IUXTH CKJIA/IAE:
Gu{ = GK + Gp+G6+Gn+Gnm+G603m
TO cyMa Koe(iLiEHTIB CMiBBiAHOLIEHHS YCiX KOMIIOHEHTIB Ma€ JOPIBHIOBATH OJMHMLII:
Kl\' + Kp + K6+Kn + anl + K@oas =1

VY 3B’3Ky 31 CKJIaHICTIO BU3HAYEHHs XIMIUYHOTO CKJIaay LIMXTH y peajbHOMY Haci 3aCTOCYBaHHS
METOAIB MaTeMaTUYHOr0 MOJEJIIOBaHHs JO3BOJIIIOTE BUKOHYBaTH HOro MpOrHo3yBaHHs Ta BUKOPUCTOBYBaA-
TH OJlep>KaHi po3paxyHKOBI 3HaUeHHs y cucTeMax (popMyBaHHs KepyIOUHX BIUIHBIB.

VY poboTi BUKOHYBANIOCh MOJICTFOBAHHS MPOIECIB JO3YBaHHS MaTepialliB pi3HOr0 BUJIY Ta XiMIYHOTO
ckiaay 3 OyHkepiB s yMoB muxrtoBoro BiggiieHHs BAT «3MK 3anopixkcraib» Ta BU3HaYeHHS XiMIYHOTO
CKJIay arJioMepauiiHoOl IMXTH Y OyAb-SIKMil MOMEHT uYacy Mpu mojadi ii y crikaibHe BifaineHHs ariogad-
pHKH.

Jns po3poOku Mozeni Oyno BUKOpHUCTaHO mporpamHe cepenopuiie Matlab 3 nomatkamu Stateflow,
[0 € IHCTPYMEHTOM JIJIsl TOOY/TIOBM MaTeMaTUYHHUX Mojiesielt Ha 0a3i JiarpaM cTaHiB Ta nepexoiiB Ta Simu-
link, sikuii npu3HaueHuil 11 MOOY0BH MOJIENEH, 10 MICTATh SIK aHAJIOTOBY TaK i IMCKPETHY CKIIA/IOBY.

Anroput™ poboTH Mozei mpeacTasiisie co0ok0 MmapasesibHe BUBAHTQ)KEHHS LIMXTOBUX MaTepiaiiB 3
ycix OyHKepiB BiMOBiAHO A0 X po3TallyBaHHs Y340BX 30ipHOro KoHBeepa. [IpuiiHsTo, o y koxkHOMy Oy-
HKepi 3HAXOJUThCA JIEKIbKA [IapiB MaTepially, KOXKEH 3 IKUX XapaKTepU3yeThCs Pi3HUM BMICTOM XiMiUYHHMX
KOMITOHEHTIB.

Po3pobnena Monenb cucTeMH ynpapeiiiHHS poOOTOIO OyHKEpiB IMUXTOBOTO BIIIUIGHHS Ja€ 3MOTY
MPOTHO3YBAaTH XiMIUHHMI CKJIaJ arJoMepauiiHoOl IUMXTH, SKa MOJAETbCS Y CiKajdbHE BiJAIJIEHHS B 3aJIeKHO-
CTI BiJl MapaMeTpiB yCiX BUIB CHPOBHUHU Ta POOOTH TEXHOJIIOTIYHOTO 00JIaJHAHHS TaHOT TITBHULI.
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YK 004.77
JlyrosinoB O.O., marictpant rp. ATII-14-1m, Minsiino H.O., fo11., K.T.H. — HAYKOBUH KEePIBHUK
WEB-TEXHOJIOTTI Y ACYTII
3anopizvra oepocasna ingcenepna axkaoemis, kageopa AVTIT

OcobnuBicTiO AeIKUX 00’€KTIB yMpaBiliHHs € PO3MOAUIEHHS 1X Y MPOCTOPi, TOMY CUCTEMHU aBTOMa-
TH3alil MOXKYTh OXOIUTIOBATH BeMYe3Hi uiomli. Yepes ue JeKkoiu 3’ SBJISIOThCS TPYIHOLI Y CTBOPEHHI JIO-
KaJIbHUX MEpexX 1| BUHUKa€e HeOOXITHICTh y BUKOPUCTAHHI TTI00abHOT MepesKi Ta, pa3oM i3 Heto, pi3HOMaHiT-
Hux WEB-TexHomoriii.

Ha cboronniiHili 1eHb iCHYIOTh pi3Hi MPHUKIIAJANA 3aCTOCYBaHHS TTI00ATBHOT MepexKi TS BiJIATIEHOTO
YIpaBJIiHHS | MOHITOPUHTY Pi3HUX TEXHOJIOTIYHMX mpoleciB. Hanpuknaz, BipTyalibHa JabopaTopis, yepe3
Ky MOXKHA KepyBaTH €JIEKTPOHHUM MIKPOCKOITOM, CUCTeMa KepyBaHHS MiABOAHMM YOBHOM, CHCTEMa aBTO-
MaTH30BaHOTO MPOEKTYBaHHS Ta BUTOTOBJIEHHS MeTalleBUX JeTaneld Ta mpakTuyHa peanizauisi SCADA—
npoekTy NAM B Higepnannax. OcTaHHil MPOEKT OXOIUTIOE BEIMKE ra30Be POAOBHUIIE i BKIo4ae B cebe 170
KM TpyOonpoBoaiB, 14 komipecopHux ctaHuiil, MacuB 3 180 cBepanoBuH. Beboro y cucremi 6inbiue 30 000
CUTHAJIiB BBOJY/BHUBOLY.

Jlo mepeBar BUKOpUCTaHHS riobanbHoi Mepexxi Ta WEB-TexHonoriii y cknani ACY TII BigHOCATS:
HU3bKY BapTICTh MiJKITIOUEHHS J0 INI00AIbHOT Mepexi Ta CTBOpeHHs iH(OopMaIliiHUX KaHATIB nepenadu aa-
HUX Ha BeJIMKi BijicTaHi; cTBopeHHs: APM omneparopie/nucnieTdepie Ha 6a3i Oyab-1KOro cTaHIAapTHOro Opay-
3epa, 10 JI03BOJISE 36KOHOMHUTH Ha mporpamMHomy 3abe3neueHHi CY; MOXKIIMBICTh 3/IMCHIOBATH YIPABITiHHS
Ta KOHTPOJIb 3a MapaMeTpaMu Tpouecy 3 OyIab-sIKOi TOUKH, [ € IHTePHEeT; MHUPOKHU BUOIp MPHUCTPOIB IS
poOOTH 3 IHTEpHET.

OcHoBHUMHU KOMMIOHeHTamH iHTepHeTY € WEB-cepBepu i WEB-kiienTu. Jlani mixk kiieHTOM i cep-
BepoM MepeaaroThes 3a gonomororo npotokosiB HTTP (Hyper Text Transfer Protocol) a6o FTP (File
Transfer Protocol), 3B's130k M)k OCHOBHMMH By3JlaMH BHUKOHYETbCS MO KaHajlaX 3B'A3KY, AKi MOXYTb OyTH
JPOTSHUMH, OINTOBOJOKOHHMMH abo Oe3aportoBuMHu (pamiokaHanu). IcHye nBa pizHi cmocoOu ynpaBmiHHS
yepe3 iHTepHET, Ha OCHOBI SIKUX MOOYOBaHUI s KoMepliitHuX nmpoaykTie. Lle crocid BimganeHoro tepmi-
Hayty Ta crioci® posnoniny SCADA-nakety Ha cepBepHY i KIi€EHTCbKY 4acTHHU. J[ns 3anad aBTOMaTH3alii
Yyepe3 HU3bKi BUMOTH JI0 iHTepHET-3’€IHaHHA OiblIe miaxoauTs crocid posnoniny SCADA-cuctemu.

OCHOBHMM BY3JIOM y crcTeMax 0oOMiHy JaHMMU Yepe3 riobanbHy Mepexy € WEB-cepsepw, siki BU-
KOPHUCTOBYIOTh BEJIMKI 0OuMcoBalibHiI pecyper. OnHak s BijgaaneHoro ynpasiinas B ACY TIT vacto go-
CUTb MaTu Ha cepBepi onHy npocty WEB-ctopinky. [lns niei Mmetn MoskHa BukopucTtoByBatH Mikpo WEB-
cepeepu (BOynoBani WEB-cepeepu, Embedded WEB Server), siki BukoHaHi sik yactuHa ¢ynkiionary [TJIK.
Mikpo WEB-cepBepu npucyTHi y 6inbuiocti cydacaux [1JIK.

Ba)iMBUM MUTaHHSM NP BUKOPUCTAHHI iHTepHeTy € Oydepusallis JaHUX, SIKA MOYKE BHOCHUTH Y
npolec ix nepenayi 3aTpUMKy HEBU3HAUEHOI BEJIMUMHH, a00 MPH MepernoBHEHHI MPOMiKHUX OydepiB HaBiTh
ix BTpaTy. YacTKOBMM BHUPIIIEHHAM L€l MPOOIEMH B CHCTEMax MOHITOPUHTY € TIOCHIJIKA JaHUX Pa3oM 3 MiT-
kaMu yacy. OJJHaK Takuil crocid He 3aBX/Iu JOLUTEHUN Y 3a1a4aX OOMiHY JaHUMH y peajbHOMY Yaci.

[Ipu ynpapniHHi BUpOOHULITBOM 3 BUKOpUCTaHHSAM WEB-TexHonoriii HeoOXigHUM € 3a0e3neueHHs
HaJIe)KHOT 0€3MeKH Y CUCTEeMI, TOMY 1[0 HMOBIPHICTh HABMHUCHOT a00 HEHAaBMHUCHOT CITPOOH MOPYUIUTH ii po-
00Ty MOJKe MPHU3BECTU 10 aBapiHUX cUTyalliidl Ha 00’ekTi. ToMy Ui 3a0e3neueHHss OE3MeKH y CUCTeMax 3
BukopuctanHsiM WEB-texHooriii HeoOXigHO: 3abe3neuyBaty nepeaavy iHpopmailii mo Mepexxi 6e3 BTpatu
KOH(}iIeHLIHOCTI; BUKOHYBATH ayTeHTU(iKaLil0 KOPUCTYBayiB, OJOKYIOUM Ul CTOPOHHIX 0cid AocTyn Ao
BaXTUBUX BY3JIiB; 3aXHUINATH KOMIT'IOTEPHI CUCTEMH BiJl XaKepPChbKHX aTaK, BIpYyCiB i IHIIMX UIKiUTMBUX MPO-
rpam.

TakuM 4YWMHOM, 3aCTOCYBaHHs TJ100anbHOI Mepexki Ta WEB-TexHosoriii y cucremax ymnpapmiHHS
CnpoLIytoTh ii (i3uuHy peanizaliio, ajge nepeadavaOTh HEOOXIMHICTh BUPIIIEHHS NTUTaHb, 10 MOB’sA3aHi 3
HaTiHHICTIO, KOHDIZCHIIIHHICTIO Ta 3aXUCTOM Mepe/iadi 1aHuX.
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YK 621. 313
bazanos U.B., cT. rp. ATII-14-1c, Hukonaenko A.H., mpod., K.T.H. — HAYYHBIA PYKOBOJAUTEH
MATEMATHUYECKOE OBECIIEYEHHUE ACYTII ATJIOMEPALIUN
3anopooicckas cocyoapcmeennasn undiceHepras akademus, kageopa AVTII

KauecTBO MOATOTOBKH IMMXTHI K CIIEKAHUIO OMPEJIEIISETCS €€ CBOMCTBaMU, MPHOOPETEHHBI-
MU Ha CTaJUl OKOMKOBAHHS U B IIpoIlecce TPAaHCIIOPTUPOBKU Ha arjojeHty. Hanbosee moiaHo co-
CTOSIHUE TIOJITOTOBIICHHOTO K CIIEKAHWIO MaTepraia XapaKTepu3yeT ycaaKa CJIosl IMUXTHl B HaYallhb-
HBII nepruos criekanus. Ha ocHoBaHMM CyIecTBYIOIIEH MOJETHN YCaJaKu pa3padoTaHO MaTeMaTHye-
ckoe obecrieuenue st ACYTII armomeparuu. DBM APM-oneparopa 1mo uHGOpMAIUU O COCTOSI-
HUHM 00BEKTa aBTOMATU3ALUU PACCUUTHIBAET HEOOXOMMOE BO3/IEHCTBUE HA UCTIOJIHUTEIBHOE YCT-
poOHCTBO. MICXOTHBIMU TEXHOIOTHYECKHMH TTapaMeTpaMy ISl pacueTa yCajKd CIIosi B HadalbHBIH
NIEPUOJT CEKAHMsI SIBIISIOTCS. YPOBEHB IIMXTHI B IPOMOYHKepe /1, BIaKHOCTh IMIUXTHI ¥ Ha BBIXOJE
13 OKOMKOBATEIlsl, CPeIHUI TuaMeTp rpaHyll MUXTH d U e€ TeMIeparypa f,, Iph yKJIaJaKe Ha ariio-
nenty. Ilo naHHBIM pacueTa KOPPEKTHUPYETCsl pacXo] BOJbI Ha YBJIAXHEHUE IIUXTHI, IIPH KOTOPOM
oOecrieunBaeTCss MUHIMAJIbHAS yCajKa CJI0sl B HAUaIbHBIA MIEPUOJT CIICKaHUs, a TAaK)Ke HaHOOJIbIIast
CKOPOCTb CIIEKaHUs U JIy4lllie KauecTBa arjioMmepara.

[Iporpammuoe obecnieuerre ACYTII pazpaboTano B HHTETpUPOBAHHON Cpejie BU3yaJIbHOTO
00BEKTOOPUEHTUPOBAHHOTO MporpammupoBanusi Delphi 6, xoproparnuu Borland nHa si3pike mpo-
rpammupoBanus Object Pascal. ['paduueckuit mHTEpdelic COCTOUT U3 OCHOBHON W JIOTIOJTHHTEIIh-
Ho (opm. C MOMOIIBIO KHOIOK, U300pakeHHBIX B (hopMax, MOJIb30BATENb MOXKET YIPABISATH IPO-
rpamMmoit. J[7s yrmpoIneHns: MOHUMAaHUsT UCTIOJIB3yeTcsl (JOH, KOTOPBIA MPECTaBIsIET COO0N YacTh
arJIoMeparMoOHHON MalluHBbL.

[IporpammHOe obecriedeHne opa3yMeBaeT HATMINE CIPABKH, TOMOTAIOIIEH TOHSTH TOJhb-
30BaTEIIO TEXHOJIOTMUYECKHUH MpOoIece ¢ MPUIIOKEHHEM COOTBETCTBYIOIUX KOMMEHTAPHEB.

B mporpamme Takxe mmeercs okHO «V3MeHeHHS mapaMeTpoBy, TpeACTaBIsomee codoi
OTJIENIbHYIO (pOpMY, KOTOpasi BBI3BIBACTCS COOTBETCTBYIOIIEH KHONKON. B 3TOM OKHE MpoucXoauT
BBOJI U KOPPEKTHPOBKA UCXO/IHBIX TaHHBIX.

Pacuer ycagku IIMXTHl B HayalbHbBIM IEepHOJ| CHEKaHMs OCYILIECTBISIETCS 10 KOMaHJe
kHOTKHM «Pacder ycamkny. Pe3ynbraTsl pacuera BBIBOISTCS B TJIABHOE OKHO, JUTSL MCIIOJb30BAHHS
110 Ha3HAUEHUIO OIIEpaTOPOM aBTOMaTU3UpoBaHHOro padboyero mecra ACY TII.

B mporpamme 3anoskeHa GYHKIHS COXpaHEHUS U 3arpy3KH 3HAUYEHUS TIepeMEeHHBIX. J[aHHbIe
3aMUCBIBAIOTCS. U CUMTHIBAIOTCS B (a1 ¢ pacmimpeHueM *.ini, KOTOPbIM XpaHUTCS B KOpHE IpO-
TpaMMBl.

111



YK 621. 313
Boukapros O.B., marictpant rp. ATII14-1m,
Hikonaenko A.M., ipod., K.T.H.— HAYKOBUH KEPIBHUK
PO3POBKA ITPOT'PAMHOI'O IHCTPYMEHTY AJIS1 AOCJILJIZKEHHSA CUCTEM
ABTOMATHM3AIII
3anopizvra oepocasna indcenepua akademis, kageopa AVTII

[cHye yrMaIo MporpaMHUX MAKETIB JUIS 3[IICHEHHS KOMIT IOTEPHOTO MOJICITIOBAHHS CUCTEM
aBTOMATH30BAHOTO YIpaBTiHHS. [IpoTe Mpu BHKOHAHHI aHAI3Y JiI0YMX abo0 po3poOJIeHHI HOBUX
cucrteM, iHTepdeiic KopucTyBaya, 10 MPOIIOHYETHCS, B 0araTh0X BUIAIKaX € HE MPEJCTaBHUIIEKUM.

ToMy BHHEKIIA moTpeba po3poOku Ha Oa3i cepeam Matlab yHi(ikoBaHOTO MPOTPaMHOIO
IPOJIYKTY, 3a JIOTIOMOTOIO SIKOTO CTa€ MOXIIUBHM 3py4YHE Ta HAOYHE MPOBEJCHHS JOCIIKCHHS CH-
CTEM aBTOMATHU30BAHOTO YIPABIIIHHS Oy Ib-SKOT CKJIaTHOCTI.

Jliist iboro, Y po3pobiieHOMY MPOIYKTi, eperdaueHa MOXIIUBICTh peasizallii ycix cTanaap-
THUX 3aKOHIB PETYJIIOBaHHS. TaKoX € MOXJIMBICTh MOJICITIOBAHHS POOOTH PEryJIATOpa 31 3MIHHOIO
CTpYKTypoto. B mporpamy gomano ¢pyHKIiO onTHMi3alii, 0 Ipyu HEOOXiTHOCTI, 103BOJISIE aBTOMa-
THYHO HACTPOIOBATH KOe(IIieHTH, sIKi 3a0e31MeUyroTh MepexXiIHAN Mporec i3 OakaHUMH TTOKa3HU-
KaMH.

B po3pobiieHOMyY TTporpaMHOMY iHCTPYMEHTI CTBOPEHO rpadidHMii eKpaH KOpHCTyBada, 3a
JIOTIOMOTOIO SIKOTO 33JJal0THCS apaMeTpu 00’ €KTa, TPaHCIIOPTHOTO 3alli3HEHHS, BHOIp THUILY pery-
JSATOpa, 3aBJaHHS WOTO mapameTpiB. Takox mependaueHa MOJKIHMBICTH 3aBAaHTAXEHHS OyIb-SKUX
napameTpiB 3 (aiiiy, 1o MOJeTITye TPOBEACHHS TOCIITKSHHS.

Takox y rpadiuHoMy iHTepdeiici € MOXKIHMBICTh HAJAINTYBaHHS MapaMeTpiB OITHMI3aIlii.
PyuHe BCcTaHOBIICHHS TpaHHUIlb, IO OOMEKYIOTh IIEPEXiTHHIA MPOIIEC, MOJIETIIY€E HAJIATOKEHHS OIl-
TUMi3alii.

OnTuMizaniss BUKOHYEThCS 3a JIOMOMOTOIO crenianbHoro makery Matlab Design
Optimization. B HbOMY 3a7ar0ThCS MMapaMeTpu PEryisTopa, SKi HeoOXiJHO omTmMi3yBatd. [lpm
IIOMY MOXJIUBO BHOUPATU HE BCl KOE(]ili€EHTH perytOBaHHs, a JIUIIE JesiKi, CTYIIHb BIUIUBY SKHX
HEOOXITHO BU3HAYUTH.

[Ticns BcTaHOBIIGHHS YCiX HEOOXITHHUX MapaMeTpiB, BOHU MEPeNaloThes 10 MOJIET, 0 po3-
pobGiena y mporpamaomy maketi Simulink. IIporiec MoieroBaHHS 3aIycKaeThesl 3 TpadigHOro iH-
Tepgeiicy, a rpadik nepexiHOro mporecy BUBOAUTHCS Y OKpeMe BIKHO.

CTBOpeHHS Ta BUKOPUCTAHHS JJAHOTO MPOTPAMHOTO iHCTPYMEHTY MOKpAIIy€e JTOCIiHKEHHS
PI3HUX 3a CKIIQ/IHICTIO CHCTEM aBTOMATHYHOTO YIIPABIiHHS, @ HOr0 BUKOPUCTAHHS HE TIOTpedye BH-
COKOTO piBHS 3HaHb MporpaMHoro nakety Simulink, mo moserinye poboTy JOCTiTHHKIB.
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YJIK 004.942
boukaproB O.B., marictpant rp. ATII-14-1m, Minsiino H.O., fo11., K.T.H. — HAYKOBUH KEPIBHUK
MOJIEJIOBAHHSI POBOTH TPAKTY IOJAYI CUPOBHHHU JIO ATJIOMEPAIIMHO-
o HEXY JUISA YMOB BAT «3MK GAIIOPIZKCTAJIb»
3anopizvra depocasna indcenepua akademis, kageopa AVTII

TpakT mojia4yi CHPOBHHM 31 CKJIay JO arjIoMepariiiHoro 1mexy Ha MeTaIypridiHOMY ITiIIpH-
emcTtBi BAT «(3MK «3anopixcranby) cKIagaeThes 3 ASKITbKOX iTBHUI: TPUHHATTS CHPOBUHU 3
I'OK Ta mepeBaHTaOXEHHS Y TPHUMAIIbHY TpaHIICI0, (JOPMYBaHHS OJHOTO 0araromrapoBoro mrabde-
JTIO Ta PO3BAaHTAKEHHSI 1HIIOTO ¢(hOPMOBAHOTO IITAOEIIO, TPAHCIIOPTYBAHHS CUPOBUHU JI0 TpUiimMa-
JTHEHUX OYHKEpIB ariioMepamiiaoro 1exy. Jius 3a0e3nedeHHss BUKOHAHHS TEXHOJIOTIYHHUX OIeparlii
IO MiATOTOBII Ta M0JIa4i CHPOBUHU BUKOPUCTOBYETHCS pi3HE 00JIaHAHHS: BarOHONEPEKHIay, pyI-
Ho-rpeiidepni mepeBanTaxysaui (PI'TI), Tpancdepkapu, Oyakepru. OCHOBHUMH 3aBJIaHHSIMH TPAKTY
€: Tojlavya yciX BUJIIB CHPOBHHH JJIsi BUPOOHHUIITBA arJIOMEpaIiifHol IMUXTH HEOOX1THUM 00CSATOM Ta
3 BIJIOBIIHOIO IMBHJIKICTIO, 3a0€3IICUYCHHS 3alacy CHIIKMX MaTepialiB y MpHAMabHUX OyHKepax
arJioMepalifHoro 1exy Ta ycepeIHEHHs MarepialiB 3a XIMIYHUM Ta IPaHyJIOMETPUYHUM CKIIaJIOM
IIPH MTPOXOJKEHHI 1X YCiX eTalliB MiAroToBKH. BUKOHAHHS yCiX 3aBJlaHb MOJKIJIMBE 32 YMOB BH3Ha-
YeHHsI ONTHUMAJFHUX MapaMeTpiB MOCTABOK Ta PEXHMMIB MOJadi CHPOBUHU Ha MeTalypriiHe mif-
MIPUEMCTBO, YiTKOTO PO3IOJILTY 3aBJaHb MiJK TEXHOJIOTIYHHMH ITOTYXKHOCTSMH B TIpoIieci i1 mepeBa-
HTa)XCHHSI Ta MATOTOBII IO arjoMeparlii, YIpaBIiHHS PO3MOALIOM MaTepialiB Juisl 3a0e3neYeHHs
CTAJIOTO PiBHS 3alTOBHEHHS OYHKEpIiB Ta BU3HAYCHHS IPIOPUTETHOTO 1X 3aBaHTa)KEHHS. 3a BiJCYTHI-
CTIO MOJKJIMBOCTI BUKOHYBAaTH BUMIpIOBAaHHS MapaMeTpiB CUPOBUHHU Ta 3aBAaHTAKEHOCTI 00JIa{HaH-
HSl y peaJbHOMY Yaci oTiepaTHBHE IUIAaHYBaHHS Ta KepyBaHHS POOOTOIO TPAKTOM MOXMIIMBO TIPH 3a-
CTOCYBaHHI CHCTEMH MiATPUMKH MPUHHATTS PIIICHHS, SKa y CBOEMY CKJIaJi MOBUHHA MICTUTH Ma-
TEMaTHYHY MOJIEINTb 00’ €KTa YIIPaBITiHHS.

MonentoBaHHs poOOTH TpaKTy Tojadi CUPOBMHU 0 arjioMepaliiiHoro mexy s ymoB BAT
«3MK «3amnopixcTaib» BUKOHYBaJIOCh 3a JIOMOMOTOI0 MPHUKJIAIHOTO MakeTy rnporpam Matlab y cepeno-
Bunli Sumulink 3 BuKopucTaHHSIM TpadivyHOTO IHCTPYMEHTAPIitO JJIs MPOEKTYBaHHS CKJIAJIHUX CHUCTEM
Stateflow. ¥V skocTi MaTeMaTHYHOTO anapaTty BUKOPUCTOBYBABCs 0ajaHCOBHMH METOJ, LIO LIMPOKO 3a-
CTOCOBY€TBCS AJIs1 OMKUCY MPOLIECIB MEPEBAHTAKEHHS CUMKUX MaTepialliB.

Ha ocHoOBi po3pobieHoT Mozesi MpOBOJUIUCH TOCIIIKEHHS BIUIMBY OCHOBHUX MapameTpiB Tpa-
KTy Mojadi CUPOBMHU Ha CTabiMbHICTb Horo podotu. Tak, qyis miATpUMaHHS HEOOXiAHOTO piBHA MaTe-
MU CUPOBHMHH MOBUHEH CKJIaaTH At > 5 XBUITUH.

Tax sx PI'TI 3azistHi y ABOETanmHOMY NEepeBaHTaXEHHI YCiX BUAIB CHPOBHHHM, TO iX MPOIYK-
THUBHICTh Ma€ CYTTEBHI BILTUB Ha poOOTY TpakTy B IiyioMmy. [Ipy HemocTaTHi# MpoIyKTHBHOCTI 200
kipkocTi PI'TI MOKyTh OyTH MOCTIMHO 3a/isiHI Ha JIIBHUIN [€peBaHTaKEHHSI CUPOBUHU 31 cdop-
MOBAHOTO IITA0EIIO 0 MPUHMAIEHUX OYHKEPIB arjJoMepariiftHoro mexy 3 MeTOkO MiATPUMKH Y HUX
cTaliapHOTO piBHS Martepiany. Lle Moke MpU3BECTH 10 MIBHJIKOTO PO3BaHTaXEHHS C(POPMOBAHOTO
mTabeTro, BIICYTHOCTI MoJIa4i MaTepiay A0 mTadelo, mo (GOpMYyeThCs, Ta TEPEIOBHEHHS MPH-
iimanbHOT Tpanmei. Tako 3a J0MOMOTror0 MaTeMaTUYHOI MO/JIeJi MOYKHA BUKOHYBATH OLIIHKY po0o-
TH TPaKTy MOJIa4i CHPOBUHHU JIO arjIOMepaIliifHoro mexy MeTaypriifHOTO ITiITPUEMCTBA B 3aJIC)KHO-
CT1 Bi1 mapaMeTpiB MOCTaBOK, 3aBaHTakeHOCTI PI'TI, 3a6e3neuennst HeoOXiHUX 00CATIB 3amacy cH-
POBHHH, IMPOJTYKTABHOCTI IIMXTOBOTO BiIIICHHS arjioGaOpuKy Ta BHPIIIYBATH 3aBIaHHS IUTAHY-
BaHHS 1 PO3MOUTY 3aBJIaHb MK TEXHOJIOTIYHUMH MOTYKHOCTSIMU Ta BH3HAYATH paIliOHAIBHI pe-
KUMU iX pOOOTH.
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YK 004.42
[Tanuenko C., ct. rp. EC-14-1, XepebuoB O.A., cT. BUKJI. — HAYKOBUI KEpiBHUK
KOMITIOTEPHA ITIPOTPAMA MMIPUMHATTS PIINEHB Y CKJIATHUX CUCTEMAX
3anopizvra deporcasna ingcenepna akademis, kageopa BIIM

Excrieptri cucremu (EC), sk pisHOBHA iH(GOPMAIIMHAX CHCTEM, 3 KOKHAM POKOM HaOyBa-
I0Th Bce OUIBIIOro 3HadyeHHs y iH(opmaTu3alii cycrniibeTBa. Lle ocobmuBi mpuKIIaaHi Mporpamu,
10 BUKOHYIOTh POJIb €KCIIepTa-KOHCYJIbTaHTa Y JEsKiil MeBHil mpeMeTHii obmacti. Bonn Bukopu-
CTOBYIOTBCS IIPU 1HTEpIIpeTallii 1aHuX, JiarHOCTUIl, MOHITOPHHTY, IPOEKTYBaHHI, IPOTHO3YBaHHI,
IJTAaHYBaHHI TOIIO.

Opnmiero 3 ¢pyskiit EC € monryk MHOKUHY ajbTepHATUBHUX BapiaHTIB pillleHH 3a/1adyi 3 Ha-
CTYITHAM BHOOpPOM 3a TICBHUMH KPHUTEPISIMHA ONTHMAIBLHOTO — NPpUHHATTS pitneHb (I1P). OxauMm 3i
croco6iB peamizarii [1P € Bukopuctanus meromaiB nopiBHsutbHOTO aHamizy (MITA), mo 6a3zyroTecs
Ha 0araTOKpUTEPiaIbHOMY TOPIBHSHHI AKICHOI OIIHKHM ITEBHOI MHOKWUHHU. HalmmommpeHnMu MeTo-
JIlaMHU €: METOJI aHaJIi3y i€papXiif, METOJI KOMILJIEKCHOI OLlIHKH.

OCHOBHOIO METOIO JIaHOi pOOOTH € aJITOPUTMi3allisl HaBeJICHUX METOJIIB 3 HACTYITHAM CTBO-
PEHHSIM MIPOTPAMHOTO MPOAYKTY, NOPIBHJIBHUAN aHali3 BUKOHAHHS MPOTPAaMH 33 KOXXHHUM 3 METO-
JIiB Ta IXHBOIO CYKYITHICTIO.

VY xonai anroputMizarii 0yJi0 BUsIBIIEHE HACTYITHE:

1. MetoJ aHai3y iepapXiif MOYKHA TTOJUTATH HA YOTHPH OCHOBHUX €TallH: CTPYKTYpHU3allis 3a-
Jadi, iepapXiyHe 3iCTaBJICHHS 3ajadi, BUSBJICHHs €KCIEPTHUX OI[IHOK IepeBaru eJeMeHTiB, 00po0-
Ka eKCIIepUMEHTATBHAX OI[IHOK.

2. MeTo1 KOMILIEKCHOT OIIHKU MOMALUISETHCS Ha OLIBINY KUJIBKICTh €TamiB: 3iICTaBJICHHS BXiJ-
HUX JIJaHUX 3a MeToJIoM [lapeTo, 3HaXOKEHHS BaXKEIB KPUTEPiiB, 3BEJICHHS OIIHOK KPUTEPIiB 110
0e3p0o3MipHOT BEIMYMHH, BU3HAUCHHS BEIMYMHH OIIIHOK 3a PO3ODKHICTIO, y3arallbHeHHs Ba)elliB
KpUTEPIiB, 3HAXODKCHHS 3BAXKEHUX OI[IHOK 00’€KTIB, 3HAXOKCHHS KOMIUIEKCHHUX OITIHOK 00’€KTiB
Ta BUOIp ONTUMAIIBHOCTI.

OxpiM TOTO aHaJTi3 Ta AJTOPUTMI3allis 3aIPOIIOHOBAHUX METOJIB BUSBHIN HEOOXIIHICTH B
BUKOPHUCTAHHI METOIB €KCIIEPTHHUX OI[IHOK. Y poOOTi OyiH pO3TISHYTI HACTYIHI METOJU: METOJ
Oe3mocepeIHBOI OIIHKH, METOJI MTAPHUX MOPIBHSIHB, METOJT TPYITOBOI €KCIIEPTHOT OIIHKH 00’ €KTIB.
Taxox Oyu cTBOpEHi aIropuTMH, 0 peanizytoTs Kputepii baiieca, Jlamnaca ta Banbna.

[Iporpamy 3a po3poOIeHUMEU anropuTMamMu OyJI0 CTBOPEHO MOBOIO mporpamyBaHHs C++ 'y
cepenoBuIni mporpamyBaHHs Dev-C++, 1mo BUTBHO PO3MOBCIOKY€EThes. [Iporpamy cTBOpeHO Y
SIKOCTI KOHCOJIBHOTO JOJAaTKy. BXiTHHUMH JaHWMH JJI1 pOOOTH NMPOTpaMH € MHOXXHHA 00’ €KTIB a
TaKOX KPHUTEPii, 3a IKUMU BiIOyBa€eThcs OaraToKpHuTepialbHe MOPIBHIHHS. BXilHI JaHI MOXXKHA 3a-
JlaBaTH 3 KiaBiaTypu abo 3uuTaTH 3 panim odopmieHoro Qaitmy. Takox y mporeci podoTu mpo-
rpamMa MOXe 3allpOIOHYBAaTH KOPHCTYyBady BHOIp MEBHOTO METOIY TOPIBHSIHHS, a00 KOMILJICKCHE
nociipkenHs. [lporpama getanbHUM 00pa3oM BUBOAUTH MPOIIEC aHAIi3y MOJIENI 3a HOro KOKHUM
eraroM. Pe3ynbratrom € oOrpyHTOBaHMI BHOIp ONTUMAIBLHOTO €K3eMIUIAPY 3 BXITHOT MHOKHHHU
00’ €KTiB.

Byno npoeenene GpyHKIIIOHATBHE TECTYBAHHS MPOTPAMH Y PEKUAMI «IOPHOI CKPHHBKHY, IO
MI0Ka3aJI0 IOCTAaTHIO CTabIIbHICTD POOOTH.

TakuM 9MHOM JaHa Imporpama Mae JOoCcTaTHId (YHKITIOHAT JUIsi BUKOPUCTAHHS y CHCTEMax
OPUKAHATTS pillieHb. Po3po0iieHi adropuTMu MOXyTh OYTH BUKOPUCTaHI y CTBOPEHHI OJIOKY Malu-
HU BHBOJIY Y €KCIIEPTHUX CHCTEMaX.
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VK 378.148
I'.I. KopoTuuy, ct. rp. EC-14-11, B.B. 3yeB, cT. BUKII. — HAyKOBHH KepiBHUK
PO PO3B’SAI3AHHSA JEAKNX 3ATAY 3 T®K3 I3 CTYJAEHTCHKOI OJIMITIAIA
3 MATEMATHUKHU
3anopizvra oepocasna indxcenepna akaoemis, kageopa BIIM

AHauti3 BapiaHTIB MaTeMaTUYHUX OJIiMMIaJ MUHYJIMX POKIB MOKa3ye, 110 3aBJaHHs 3 PO3ALTY
“Teopist pyHKUiH KOMIUIEKCHOT 3MiHHOI” OyJIM MPUCYTHI B BapiaHTaX 3aBAaHb, MPU LIbOMY BOHH OLIiHIO-
Basvcs B10% Bix MakcUMalIbHOT KiJTIbKOCTI MOXIMBHX OaniB. ToOTO 11 yCHinmHOTO BUCTYITY B OJTiMITi-
azi 6axxaHo 100pe MiAroTYBaTUCS 3 IILOTO PO3IIIITY.

Po3rnsiHemo, y YoMy CKJIQAHICTh PO3B’s3KY 3aBJaHHS Ha MPHUKIAAlI 3 BCEYKPAiHCHKOI CTYIEHT-
cbkoi onimmiaan 2005 poky, kateropis T (8 6amniB 3 80 MOXIHMBUX).

3HaiTH, e Ha MJIOMIMHI PO3TaIlOBaHi TOUKH Z ,JUIs IKUX BUKOHYETHCS YMOBA
z=(1-ix)/(1+ix). [Ipoananizyemo, 110 TOBUHEH 3pOOUTH CTY/ICHT, 10O OTPUMATH BiAIMOBI/Ib.

1. BukoHaTu JineHHs KOMIUIEKCHUX 4uces y anredpaiuHiit GopMi,TUM caMUM ,0TpUMaTH

Re ztaIm z.

2. Kopucryrounch reometpudHuM ceHcoM Re z ta Im z,3anucaTu piBHSIHHS JiHIT, KN HanexaTb
TOYKH Z y apamMeTpuyHiit popmi.

3. BuxmouuTtu mapameTrp 3 piBHSHHS JIiHIT y mapamMeTpu4Hiii Gopmi Ta OoTpyMaTu piBHSHHS
F(x,y)=0.

SIKIo BMKOHAEMO BWIIE HaBEJEHI Jil,TO OTpUMaeMo piBHSIHHS Kona 3 R=I i meHTpoM B Tou-
ui(0;0).

VJIK 536.21
J1.CouoBiioBa, ct. rp. MET-14-2x, IlITanesko I'.1., CT. BUKJI. — HAYKOBUH KEPiBHUK
PO YTOUYHEHHS ®OPMAJIBHOT'O PO3B’SAA3KY
3AJIAYI TEIJIONPOBITHOCTI NPSIMOKYTHOI IIVIACTUHA
3anopizvra oepoacasna indxcenepna akaoemis, kageopa BIIM

VY omoBiAi po3risAacThes MHUTAHHS —TMOKPAlIeHHs 30DKHOCTI PsJIiB, IO BXOMAATh B 3arajibHUi
PO3B’S30K 3a/1a4 TerJIOMPOBiAHOCTI HAa MPUKJIadi HEOMHOPINHOT 3aAayi TEeMIONPOBIAHOCTI ABOMIpPHOT OIHO-
pinHoi mactuHK. Po3B’sa3k0oM 3a1aui € (QyHKLIs, KA OMUCY€e po3MoAia Temmeparypu 1 (x, V!t ) B MEBHi MO-

MeHTH vacy. Ll ¢pyHKIis npeacTaBieHa y BUMIIsI KpaTHOTO (YHKIIOHATBHOTO Psjy, IO 3yMOBIJICHO HasiB-
HICTIO /IBOX He3aJIe)KHUX MPOCTOPOBUX 3MIHHMX. AHaJli3 OTPUMAHOTO psy Ja€ 3MOTy 3pOOHMTH BUCHOBOK,
IO PO3B’SA30K € JOCHUTh (POpMaJIbHUM, TOMY IO Y BHNAAKY HEOTHOPIAHUX MPAaHUYHUX YMOB Ma€ iCTOTHI He-
JIOJTiKH, & caMe — BiH HEeI0CTaTHbO 30iraeThbes i He 3aJJ0BOJIbHSIE TPAHUYHAM YMOBaM.

Tomy 1106 31071aTH i HEJOMIKHU UIyKaHa QYHKIS MPEACTABISIETHCS Y BUMIIAAI CYMH ABOX (YHKIIIH
T,(x, y,t)= S, (x, y)+ N, (x, y,t) TaKUM YUHOM, LIO JUIs BM3HAa4YeHHS QyHKLUil N, (x, y,l‘) rpaHUYHI YMOBH
MpUHMAalOTbCs OMHOPIIHUMH 1 11 MOKHA BUIIMUTH Oe3MmocepeqHbo i3 3arajJbHOro po3B’ 3Ky BHUXiIHOT 3ajaui,
a a1 mowyky S, (x, y) HEeoOXiIHO BUPIIIMTH KBa3icTal[iOHApHY 3aj1auy TETUTONPOBIAHOCTI 3 BilMOBITHUMU

HEOHOPIAHUMH FPaHUYHUMH yMoBaMH. B pesymbrari st S, (x, y) OTPUMAEMO PO3B’SI30K Y BUIVISAL OJIHO-

MipHoOro psany @yp’e, SKuii 3a10BOJIbHSE FPAHUYHUM YMOBAM i € 301KHUM.
OTmxe, 3po0sieHe YTOUHEHHS PO3B 3Ky HEOJHOPITHOT 3a1adui Ja€ 3MOTY 3aJI0BOJILHUTH TPaHUYHUM
YMOBaM, a TaKOXK OTPUMATH PILICHHS Y BUMIIAAI (PyHKLIIT, 1110 CKIaJaeThes 3 IBOX 301KHUX PSIIIB.
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VIIK 514.11

Anamxu O.0., ct. Tp. CII-14-11
[Tumuorpaes FO.M., no1., K.¢p.-M.H. — HAyKOBUH KE€PIBHUK
3ATAJIBHUI PO3B'SI30K BIIOMOI TEOMETPHYHOI 3ATAYI
3anopizvra deporcasna inocenepna axkademis, kageopa BIIM

PosrsigaeTbes 3amaya Npo BU3HAaveHHs KyTiB Tpukythuka DEF 3a Bimomumu kyramu

a, A, &,, K I0Ka3aHo Ha puc. 1.

Pucynok 1 — Kpecnennst ymoBu 3aadi

VYwmosa ujei 3agaui npu o = 80°, o, =20°, ¢, =10° onyGnikoBano B KHU3i aMePUKaHCHKOTO

marematuka ['epi I'pyOepa [1]. ABTOp Bia3Hauae, 110 HE3BaKalOUM Ha MPOCTOTY (GOPMYJIOBAaHHS, pi-
HICHHs 3aJ]a4i BUKJIMKAJIO TPYAHOIL Y 6araThoxX (axiBIliB B rany3i MaTeMaTHKH. V nmauniii  gomosimi
3aMporoHOBAaHO JIBA METO/IM PO3B's3aHHSA I1i€l 3a7a4i B 3arajbHiil mocrtaHoBii. [lepmmii MeTo 3BOIUTH
pilieHHs 3a1a4i 10 MOOYAOBHU JIAHIFOTOBUX PiBHSHB, CKIQIEHUX JAJISI CIMEHCTB MOAIOHUX PIBHOOIUHUX
Tpanewiid. JI[pyruit MeToa BUKOPUCTOBYE ISl 3HAXOJKEHHS pIllIEHHsI amapaT aHaJiTUYHOI reoMeTpil.
Kinuesi ¢opmynu, oTpumaHi odomMa MeToaMH, J03BOJISIFOTh OOUYMCIUTH IIYKaHi KYyTH TIPU JOBIIBHUX

3HaYEHHSX KYTIB , a,d,.

Jlitepatypa

1. I'pyGep I'. 170 cambIX CTOXKHBIX B MUPE TOJIOBOJIOMOK. — M. : Dkemo, 2012, — 208 c.
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YK 510
JHos6us M.C., ct. rp. ET-14-11, Mary3ko 10.0., k.¢.- M.H. — HAyKOBHIA KEPiBHUK

JIESIKI OCOBJIMBOCTI 3ACTOCYBAHHS BJIACTUBOCTEM
I'APMOHIYHOI'O PAAY

3anopizvra oepocasna indxcenepna akaoemis, kageopa BIIM

AHoraiis. B poGoTi po3rnsaaerbes 3a1a4a BU3HAUEHHS JJOBKUHU KOHCTPYKIIiT 3 OJTHAKOBUX TiJl,
sIKi pO3TallloBaHi OIMH Ha OJTHOMY 3 MEBHUM 3/IBUTOM B OJIHY CTOPOHY.

AnHoTaius. B pabote paccmaTpuBaeTcs 3ajadya omnpeeeHUs IJIMHbI KOHCTPYKLIMK U3 OJIMHA-
KOBBIX TeJI, KOTOPBIE PACTIOI0KEHbI OJTHO Ha JIPYTrOM ¢ HEKOTOPBIM CIBUIOM B OJIHY CTOPOHY.

Abstract. The article considers the problem of finding the length of the structure of the same
bodies, which are arranged one on another with some shift in the same.

Po3rissHeMO KOHCTPYKILiFO 3 OJIHAKOBUX TiJl, HAMPUKJIIA[, LIETJIMH, SIKi PO3TallOBaHi OJIMH HA OJI-
HOMY 3 TMIEBHUM 3JIBUTOM B OJHY cTOpoHY. [locTaBMMO MUTaHHs: 4k OOMEKeHa JOBXKMHA TaKOi KOHC-
TPYKLi, KA CKJIAJAETCS 3 CYMHU BCIX 3/IBUIIB KOXHOTO Tija, YM LS JOBXKHHA € HECKiHYEHHOO, MPH
LbOMY BCSl KOHCTPYKIIisl TOBMHHA CTOSITU M HE 3aBaJIMTHCS IMiJl BAACHOIO Baroxo.

O3Haunmo: ¢ — 1e JOBKHMHA LETIMHU, M — Maca OfHiel Leriu-
HU; S, — L€ BIACTaHb BiJ LUEHTPY TSKIHHA CUCTEMM 3 /1 LETJIMH JIO

Kparo HWKHbBOT LETJIMHH.
BoueBuap 1IeHTp TsOKiHHS OJIHIET LIETJIMHU 3HAXOIUThCS B 11 cepe-
auHi. ToOTO Apyry LernuHy, 100 BepXHs He BMaja, MOoTpiOHO 31BUHYTH

Ha BiACTaHb §| = /2 Bin Kpato. LIeHTp TSDKiHHS CMCTeMHU JBOX TiJ,
OJIHE 3 SIKMX — Lie OJIHa LETJIMHA, a Apyre — ue 7 —1 uernun (3aranbHa
KiIBKICTb LernnH B Takiii cucremi n): m-(n—1)s, =(n—-m-s,.

To6TO HWXXHIO LErNMHY, OO BepXHi He BMaiu, MOTPiOHO 31BUHYTH Ha

1 ¢ 7
BifcTaHb S, = —-— =— Bix Kpato BepxHix ©—1 wnernun.
n 2 2n
[IpocymyBaBiu BCi 3CYBH, OTPUMAEMO JIOBXKUHY BCi€l KOHCTPYKIIii:

Lolity Ly
2 4 6 2n

— !
Lle € psan Z— . 3a o3HaKo10 3piBHsHHA [2]: lim — : — = — = const . A 3uauuts wLi 1Ba
=2 e 2n n 2n

psau BeoyTh cebe 0 HaKoBO. ['apMoHiiiHuit psia, K Bigomo, po3Oiraerbes. Toni i Haw psin Tex po3oi-
raetbes. Lle 3HauuTh, 10 TPaHUL CKIHUEHUX CYM HAILIOTO Psiy, a e € JOBXKHHOIO BCi€l KOHCTPYKLIi, €
HECKIHUEHHO BEJIMKOIO BEJTMYMHOIO.

binbuicTe moaelt iHTYiITMBHO Oyje BBa)kaTH, LIO JOBKMHA TaKUX CXOJIB € OOMEKEHOIO BeJH-
YMHOIO 1 1110, SIKIIO MEPEBUIIMTH L0 BEJUUMHY, CXOM BMAIYyTh MijJ CBOEIO Barol. Aje BHUILE MU JOBE-
JM, 1O 1e He Tak. Taki cXoauM MOXKYTh MaTH HECKiHUEHHY JOBXMHY i He BhaayTh. Ha Ham mormspg
OTpUMaHi pe3yJbTaTH I 3araJiIbHOTO BUIMAIKY MOXKYTh OYTH BUKOPHCTaHI B PI3HMX raiy3sx, 30KpemMa
B OyamiBHuirBi. KitouoBi cioBa: rapMoHiiiHMIA psii, piBHOBara, maca, JMoBkuWHa. KitoueBbie cioBa:
rapMOHMYECKHUH psill, paBHOBECHe, Macca, JynHa. Tags: harmonic series, balance, weight, length.

Jliteparypa:

1. Tpodumora T.HU. Kypc puzuku. - M.: Beicmas mkona, 2003. - 541 c. 2. I'ycak A.A. Briciuas ma-
TemaTtuka. B 2 1. T.2: yueOGHUK 1515 BY30B. - 3-e u31., crepeoTut. - MH.: TerpaCuctemc, 2001. - 447c.
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JmutpieB B.C., acn., [lIBens €.41., mpod., k.T.H. JlocTipkeHHS BIUTUBY PiBHS 1HXEKITIT

HEOCHOBHHUX HOCITB 3aps/ly Y KOHTAKTax METaJI-HaIiBIIPOBIIHUK HA TapaMeTpH HaIliB-

npoBigHUKOBHX mprianiB HBY nmiamazony

[MBens €.41., mpod., k.T.H., JmutpieB B.C., aci. AHalti3 OCHOBHUX PO3paxyHKOBHX

CHIBBIIHOIIICHB JUISI OTMCY Pi3HUX BHJIIB IHXKEKITIT

[Tatanaxa K.C., mar., KicensoB €.M., no11., k.T.H. JlocmikeHHST 6€31pOTOBOTO TaTYH-

Ka THCKY

Marycesuu C.E., ct. rp. ®BME-14-1c¢3, FOnaueB A.B., ct. npen. Ilytu ycoBepienct-

BoBaHUs (oTokoIoprMeTpa KOK-2

[Tocmenos JI.YO., ct. rp. ®BME-14-1¢3, IOmauoB A.B., cT. Buki1. JlocaimkeHHs MUIIXiB

I IBUIIICHHS SIKOCTI paiiorpadpigHOr0 KOHTPOIIO

JleBontok B.B., c1. rp. ®BME-14-1c¢3, [ImitpieBa JL.b., no., k.1.H. Po3pobka ta goc-

JiPKeHHS aBTOMATH30BaHOTO IIPHCTPOIO HeIHBa3UBHOT JIIArHOCTUKH CTaHy IUIOAY Y

JIO-POJIOBHH TIepioj

®imicrosud B.C. cr. 1p. ®EME-14-1 ¢3, Komomoens I'.I'"., mo1r., k.¢.-M.H. Jleski ac-

HEKTH po3pOoOKH MPUIIAJIiB JJIsl KOHTPOIIO OaraToXUIBHIX KaOesiB

['opaii B.B., ct. rp. ®EME-14 ¢3., Komomoers I'.I'., mo1r., k.}.-M.H. AHami3 TaiiMepiB

JUTSL KepYBaHHS HaBaHTa)KCHHSIM

Pynenko B.b., c1. rp. ®BME-14-1¢, Konomoens I'.I"., no1r., k.¢.-m.H. [Ilogo mporpa-

My-BaHHSI PIC-MiKpOKOHTpOJIEPIB CepPEeTHHOTO PiBHSL.

I'opb6ayos O.B., ct.rp. DEME-14-1c, JImutpieBa JL.b., nom. k.1.H. 8- 1 32-po3psiuHi

Mikpo-KoHTpoJiepu Atmel AVR

babak O.0., ct. rp. ®EME-14-1c¢3, Konomoens I'.I., mo1r., k.¢p.-M.H. JI)kepesto TOYHOTO

yacy 3 cuHXpoHizaiiero Big GPS

CuBomamn P.O., ct. rp. ®BME-14-1c¢3, Konomoerns I'.I"., morr., k.. — M.H. Jloriuauit

aHaJli-3aTop Ul NepeBipKH NU(POBUX CUTHATIB

Marmum M.A., ct. p. MH-12-171, Ctpoitenesa H.1., norr.., k.¢.- M.H. MojiepHi3artis

CHC-TeMH ympaBiiHHs ycTaHOBKH «I'igporpec J15-30»

Kpasuuna B.B, nor., k.1.1., Ceunn A.C., mpoBiHAN iHXeHep. AHAITI3 0COOIMBOCTEMH

(bop-MyBaHHsI TOOYTOBHX Oarapeii (OTOCIEKTPOHHHUX ITEPETBOPIOBAYIB.

Hecrepenko T., maricrpant rp. ®EME-14-1M, Beproskin JIJI., go1r., k.1.H., CBiTaHb-

ko M.B., nom. k.¢-Mm.H. [Icuxodizuyna oriHKa piBHS CTOMJICHOCTI JIFOIUHHU.

Kamapuos ILIL., ct. rp. ®EME-14Mm, Hikonosa A.O., fo11., K.T.H — HAYKOBUH KepiB-

HUK. JlochikeHHs MeToy enekTpomiorpadii npu BU3HAUYEHH] (YHKIIIOHATBHOCTI

M’ SI30BO-pyXaTelbHOI CHCTEMHU

Onedipenko O.B., ct. rp. DEME-14-1c¢, Hikonona A.O., f1011., K.T.H — HAYKOBHIA

KepiBHUK. Mar"iTHO-pe30HaHCHA ToMorpadis B CyJacHii MeTUITHHI.

Crapoay6ens €.M., cT. rp. ®DEME-14-¢3, Hikonosa A.O. f011. — HayKOBiil KepiBHUK.

JlocipKkeHHS IeTEKTopa pyxXy Ha OCHOBI JJaT4YrKa iHPPAYepBOHOTO BUIIPOMIHIOBAHHS

[Tatanaxa K. C., marictpant, KicensoB €. M. , no1. — HaykoBuit kepiBHUK. be3 mpoBij-

BIJTHWI JJATYMK THCKY CHCTEMH KOHTPOIIO BMICTY MOHOKCH/TY BYTJICITIO.

Krivuliak V. V., instructor. Parallel programming approaches: task vs thread

Abpamos J[.A., marictpanTt, JlIumapenko 10.0., gorr.., k.1.H. JlocmipKeHHS Ta pe-

aji3allis METOIB Bizyasli3allil KOJipHUX XapaKTePUCTHUK BiICOCUTHATY

bo6upe b.M., marictpanT, Ckpunauk [.A., 1o11.., K.(p.-M.H. ABTOMaTH30BaHa CHCTEMA

pO3Mi3HaBaHHS MOBH KeCTiB Ha 0CHOBI TexHoorii OpenCV

Bopucos C. B., marictpant, [llamposcbkuit O./1., mpod.., 1.¢.-M.H. JlocTipKeHHS CH-
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CeM MOJICJTFOBaHHS MTPOIeCY HABYAHHSI 3 BHKOPHCTAHHSIM IHTEIIEKTyaThbHUX areHTHUX
cepeI0BUII
Boesonia O.M., mar., FO. M. Ila3tok, j011.., K.T.H.,PO3poOKa MTYyIHOTO 1HTEIEKTY JUIS
IrpO-BUX 3aCTOCYHKIB 3 BAKOPHCTAHHSIM IITYYHUX HEHPOHHUX MEPEXK Ta TEHETHUHHNX
aJTOPUTMMIB
['mymescbkuit A.B., mar., [1aztox FO.M., noi., k.1.H. JloCTiIPKEHHS Ta CTBOPEHHS aB-
TOMAaTH30BaHUX CUCTEM YIPaBIIiHHS HABYAILHUM IPOIIECOM BUIAX HaBYAILHUX 3a-
KJIaJIiB
Homoenko O.A., mar., Ckpunauk [.A., no1r.., K.¢.-M.H., CeMaHTHYHE MOPIBHIHHS TEK-
ctoBoi iHdopmarii 3acobamu TEXT MINING
3apsieB J[.B., 3apsesa JI.M., Jlexman P.B., bausntok C.1., ctynentu, be3ssepxwmii A. 1.,
noueHT, Po3pobka 3actocyHky amns npuitmansHoi koMicii BH3
KosanwsoB A.O., mar., 3as1 B.1., gorr.., k.1.H. CucTema miITpPUMKH IPUHAHATTS PillICHB
JUTSI TIOTITYKY ONTUMATBHOTO MiCIlsl TapKyBaHHS
Kpurtuna LA., ct.. rp. CII-14-1¢, Ckpunauk LA, not., k.¢.-m.H. CTBopeHHs Web—
Opay3epHOi OaraToOKOPUCTYBAIbKOI OHIAHOBOT TP
JlaktionoB C.C., cT. rp. CII-14-1c¢, Ila3tokx FO.M., mo1.., K.T.H., boraromnardopmuunii
3acToCcyHOK 3 BukopucTtanusMm ¢ppeiimBopkiB ANGULARJS TA IONIC BACKING
TRACKER
MartgiiB M.B., ct., flkoBneBa C.O., cT. BuKi1. Po3poOka mporpaMHOTo 3aCTOCYHKY IS
00poOKH Ta po3MimeHHs GpoTorpadiii i 300pakeHb B PeKUMI PEalTbHOTO Yacy
Mixaitnyna O.M., ci. rp. I13C-130, Iomsxosa H.I1., no1., k.T.H. ABTOMaTn30BaHa
KOMITIOTepHA cHcTeMa 00Ky KBaTi(pikarlii TaHIFOPUCTIB 3 ypaxXyBaHHSIM iCTOpii TaH-
IIOBAJILHUX 3Marafb
Mixaitryma O.A., mar., [Tosixkoa H.I1., morr.., k.T.H. Jloci)keHHS Ta CTBOPSHHS
KOMITFOTEPHHUX CHCTEM HAaBYaHHS KHBOITUCY
He6ecurok B.O., ct.. rp. CII-13-1x1, Mixaitnmyna O.M., nom.. CtBopenust Web-iHTep-
¢eiicy UIs ynpaBIiHHS YeMITIOHaTaMH 3 HACTUIBHOTO (yTOOTY
Huaunopuayk A.O., mar. [Tomskosa H.IT., morr.., k.T.H. JIoCTiDKEHHS CTaHIAPTIiB CyMic-
HOCTI cHcTeM e-learning 3 METOIO CTBOPEHHS CUCTEMH JUCTaHIlifHOTO HaBYanHs BH3
[TaBnos O.€., cT.. Tp. CII-14-1c, Cxpunauk I.A., gorr.., k.¢.-M.H. KoM rorepHa cuc-
TeMa 3axHUCTy MpuBaTHOI iH(opMaIlil mpu nepenadi JaHUX
[Taranax B.O., mar., 3asi B.1., go1r.., k.7.H. JlocipkKeHHST METO/TIB CTBOPEHHSI TT1/ICHC-
teM ACY BH3 s poGotu iekanary
[Tpuanaenko M.A., mar., [llamporcekuit O.J1., mpod., a.¢.-m..H. TlopiBHSIBHE HOC-
JDKEHHS Ta CTBOPSHHS CHCTEMH JIOKyMeHT000iry y BH3
Pomanenko 10.0., mar., [lonismmii B.1., no.., k.1.H. Bnmus MoBu nmporpamyBaHHs
SWIFT na IT-immycrtpito
Cyukos P.O., ct.. rp. CII-14-1c, B.I. IlomiBmwuii, goi., k.¢.-M.H., Po3pobka cucremu
KepyBaHHS calilTOM Ha OCHOBI (ppefiMmBopKy Symphony 2
Xpuctuu A YO., mar., Jlumapenxo 10.0., nou., k.1.H. [lopiBHsUIbHE TOCTIKEHHS CY-
YaCHHMX TEXHOJIOT1H pO3pOOKH ieHTepHET-Mara3uHiB
[MIxoma M.O., ct.. tp. CII-14-1c, [Tonsixosa H.IL., morr.., k.T.H. Po3poOka HaBuanbHOT
MOOUTBHOT TPH 3 MEPEIKHUX TEXHOJIOT1H
Annpeesa O.1., aci. HeockoHamicTh iHCTUTYHIHHOT iHQPACTPYKTYPH MO0 3aXUCTY
IIPaB CIIOKMBAYIiB CTPAXOBUX IMOCIYT YKpaiHu
Jouenko A.B., ct. rp. EK-14-c3, bupcekuit B.B., no11., k.e.H. — HayKOBUl KepiBHUK
MotesroBaHHS OTepaIliiHol isIbHOCTI IPOMHUCIIOBOTO T IMPUEMCTBA
Bakynenko T.C., acuctent. [IpoGiemaTrka moJiTHKa iHOYTBOPEHHS HA pUHKY HEpY-
XOMOCTI
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JBopHik M.O., acmipanT. AHaJIi3 TPOOJIEMH CTATHCTUYHOTO CITOCTEPEIKESHHS 3a PO3-

BUTKOM 1H(pacTpyKTypHOTO 3a0e3eueHHs

Hsaenko O.I'., x.e.H. CTaTHCTHYHE TPOTHO3YBAHHS PO3BUTKY OaHKY Ha OCHOBI METOJTY

(GbOHTIOBOTO IMyITy

Kamymmkos O.C., go1., k.e.H. [HHOBaIIifHA CKJIaI0Ba B PO3BUTKY HaIliOHATEHOT

E€KOHOMIKH

Knomos 1.O., mo11., k.e.H. Moziemni cTUMYITFOBaHHSI PO3BUTKY TIOHOBITIOBATHFHHX JKEPEIT

eHeprii

Komasos I1.B., mo1r., k.e.H. MeTo 1 peaiizailii CHCTEMH YIPaBIIiHHS BapTICTIO €KO-

HOMIYHOT'O 00’ €KTY

Jmutpenko K.1O., ct. rp. EK-14c¢3, Mepxuncekuii €.K., nor., x.e.H., Mozenb BUpoO-

HUYOI JiSUTBHOCTI TMiAPUEMCTBA

Haymenko [.A., acuctent. [IpuHImAmm opranizanii Ta QyHKIIOHYBaHHS CHCTEMHU

00J1IKOBO-aHATITUYHOT O 3a0€3MeYeHHs] EKOHOMIYHOI Oe3MeKH MiIpUeEMCTBA

Comnonyxin C.B., mo1., k.e.H., XoporryH B.B., no1., k.e.H. PediekcuBHiI TeOpeTHKO-

irpoBi Mozieni iH(opMmariitHoi piBHOBaru

Tepstauk O.A., x.e.H. [leperyMOBH pO3BUTKY periOHATLHOTO PUHKY iH(POpMAITHIX

mocIyr y 3amopi3bkiit oonacti

Uymaxkos K.I. acmr., Tkaa B.O., jo1r.., A.e.H. YIIpaBIiHHSI €KOHOMIYHOIO 0€3ITeKOI0

pETiOHY: TYPUCTHYHHM aCIIeKT

Hypuena 1.C., mar., HImamii C.JI., mom., k.T.H. JlocipkeHHS MaTeMaTHYHOT MOJIEITI

€JIEKTPOIIPUBOY JUISI 3a/1a4 MO3HUIIIFOBAaHHS

Bbpomupcrka T.0., mar., JIutBurenko T.H., ac. AHaji3 BIUTMBY BHXITHUX ITapaMeTpiB

BHCOKOBOJIBTHOTO TIEPETBOPIOBAYA JIJIsl 030HATOpA Ha KOHIIEHTPALliI0 030HY, 1110 CHUH-

TE3yI0Th

Camopoposa K. C., mar., [IImamiii C. JI., goi., k.1.H. KomneHcarisi peakTHBHOT TIOTY K-

HOCTI Ha IimpueMcTBax 3 Hampyroro 0,4 kB

[TankoBa O.0., cT1.. rp. EC-14-1c, AnekcieBcbkuit JI.I'. goir., k.1.H. [lopiBHsTRHUI

aHaJi3 CTATHYHUX TPAEKTOPiM KepyBaHHS BITPOSHEPIETHYHUX YCTAHOBOK 31 3MIHHOIO

IIBUAKICTIO 00€pTaHHS BITPOTYpOiHU

bapamenko . O., mar. rp. EC-14m, bypos O.M., fo11., K.T.H. AHaJIi3 BUKOPUCTAHHS

BHIIPSIMIISIYIB Y KPaHOBOMY €JIeKTpooOJIa HaHH1

Bbypos O.M., no1., k.T.H., bypoBa A.O., acni. YTouHeHa MaTeMaTuyHa MOJEJIb BITPO-

TypOiHH

Bypor O.M., not., k.T.H., BypoBa A.O., acmi., bpornikos LK., cT. rp. EC-14-1¢3. Ana-

13 cyJacHHMX 3ac00iB iTiMalliil MOBEIHKU BITPOTYpOIH

Brnactox H.M., marictpant rp. EC-14m, Bypos O.M., go11., K.T.H. AHaJIi3 METO/IB yII-

PaBITIHHS €JICKTPOIIPHUBOJIOM 3MIHHOTO CTPYMY

Inpuenko A.A., Marictpant; [maniit C.JL., nou., k.T.H. Moie/toBaHHsI KOHTYPY pery-

JFOBaHHS TEMIIepaTypH CYIIHIIEHOI KaMepH

Poman K. E., mar., Bypos O.M., no11., k.T.H. Po3poOka nporpamHo-anapaTHoro KOMIi-

nekcy uist mocipkerass CAN-iHTepdeiicy

FOnin, marictpant O.0.; AnekceeB O.I'., mo1r., k.1.H. EnekTpoMartiTHi nmpoiecu B 030-

HaTOpi

Hymaenxo B.M., ct. rp.EC-14c, Bypos O.M., fo11., K.T.H. AHaJi3 JaTUYUKIB JIJIs1 BUMI-

PIOBaHHSI MAPaMETPIB PYXY €NEKTPOIPUBOITY

Hikitina A.A., cT. rp. ATII-13-11, Paxy6a B.O., nom., x.1.H. [InanyBaHHs ekcriepu-

MEHTY ITPH MOJICITIOBaHHI MPOCYHEHHS iH()OPMAIIHHAX PEeCypCiB y MOITYKOBUX CHCTE-

Max

Bonmapenko O.JI., ct. rp. ATII-13-1x1, Paxy6a B.O., nor., k.1.H. [IpocyHeHHs iHpOp-
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Ma-I[iHHAX PecypciB y MOIMTYKOBUX CUCTEMaX SIK 00’ €KT MOJICITFOBAHHSI

Manxkos I1.C., ct. rp. ATII-14-1c, Paxy6a B.O., nou., k.1.H. Po3po6ka BepXHbOTO piB-
s ACY TII 3ueBoguenHs ocany 3a ymMoB [{OC Ne 2 m. 3amopixxs

3inuenko B.1O., gor., k.1.H., [BanoB B.I., cT. Hayk. cmiBp. [Ipo cTaniiinuii pexxum cra-
TFOBaHHS nmajuBa y MeToaunuHux nedax (Ilosimomienns I)

3inuenko B.1O., o, k.1.1., [BanoB B.I., cT. Hayk. cmiBp. [Ipo cTaniiinuii pexxum cra-
JIIOBAaHHS NajiuBa y MeToquaHux redax ([Toigomuenns II)

3inuenko B.1O., noir., k.1.1., [BanoB B.I., cT. Hayk. cmiBp. [Ipo cTaniiinuii pexxum cra-
JIIOBaHHS NajiuBa y MeToquaHux medax ([Toigomienns 1)

Tpery6 B.B., mar., 3unuenko B.1O., nom.., k.1.H. MccnenoBanue u oTomieHus: MeTal-
JIyPrUUECKHX TeYeEn

Cno6oasu B.C., mar., 3unuenko B.1O., goiu., k.7.H. OnTUMU3aIms nporecca Harpea
BOJIBI /ISl IPOM3BO/ICTBA IHMBA B YCIIOBUSX HECTAOMIBHOCTH IPOU3BOJICTBA

Tperynosa LIL, ct. rp. ATII-13-171, Paxy6a B.O., nou., k.1.H. AHai3 pe3yJbTariB J0-
CJTiT-KEHHSI ITONTYKOBOTO IMPOCYHEHHS iH(OPMAIIHHIX pecypciB sic 00’ €KTa MOACITIO-
BaHHS

Komuino K.B., acm., Minsiino H.O., gor., k.1.H. CuCTeMH yIpaBIIiHHS pOOOTOIO TEXHO-
JIOT1YHOTO 00JIaJHAHHS CKJIaJICBKOTO FOCIOapCTBA METATyprifHUX MiIPUEMCTB
3aBasbHa FO.M., acm., Misstitio H.O., mor., k.7.H. OcoOIUBOCTI poOOTH CYy4acHUX
ACY po3moiioM CUIIKAX MaTepiaiiB MK OyHKepHUMH MPUCTPOSIMH

JIyrorinos O.0., mar., Minsiino H.O., mom., k.T.H. MaTemMaTHdHa MOJIENb TPOTHO3Y-
BaHHS XIMIYHOTO CKJIaJIy CHIIKOTO MaTepialy Ha BUXO/Il 3 OYHKEPHOTO MPUCTPOIO
Hioposa C.O., mar., Miusitino H.O., gor., k.T.H. MareMatndHa MOJIeJTb TPOTHO3YBAHHS
3MIHIOBAHHS XIMIYHOTO CKJIQJLy arJoMepaliifHol IUXTH MpH 11 MiArOTOBI B yMOBax
mmxtoBoro BiaauieHHs BAT «3MK «3amopixkcranby

JIyroinos O.0., mar., Miusiino H.O., nor., x.1.5. WEB-TEXHOJIOI'II Y ACYTII
bazanos U.B., c1. rp. ATII-14-1¢, Hukomnaenko A.H., mpod., k.T.H. MaremaTrdeckoe
obecnieuenne ACY TII arnomepariun

boukaproB O.B., mar., Hikoaeako A.M., mpod., k.T.H. Po3poOka mporpamMHOro icTpy-
MEHTY JJIs TOCTI/PKEHHSI CUCTEMHU aBToOMaTH3anlii

Bboukapros O.B., mar., Mirsitio H.O., no1r., k.T.H. MoieroBaHHS pOOOTH TPAKTY TI0-
Jladi CHpPOBHMHH JI0 arjiomepaiiiitnoro nexy aias ymoB BAT «3MK «3anopixcranby
[Taruenko C., ct. p. EC-14-1, Xepeb6ioB O.A., cT. Buki. Kommn’rorepHa nporpama
TNPUHHSITTS PIIIEHb Y CKJIATHUX CUCTEMAaX

I'.I. Kopotuu, ct. rp. EC-14-11, B.B. 3yes, cT. Buki. [Ipo po3B’si3anHs Aeskux 3a1ad 3
T®K3 i3 cTyAeHTCHKOT OJIIMITIa I 3 MAaTEMaTHKH

J.ConositoBa, cT. rp. MET-14-21, Tansko I'.I., cT. Buki. [Ipo yrounenns ¢popmais-
HOTO PO3B’S3KY 3aa4i TeIJIONPOBIHOCTI MPSIMOKYTHOT IJIACTHHU

SAnamxu O.0., cr. rp. CII-14-1n1, ITumuorpaes F0.M., no1t., k.¢.-M.H. 3araasHuit
PO3B’ 30K BiJIOMOI T€OMETPHYHOT 3a/1a4i

Jos6us M.C., ct. rp. ET-14-11, Mary3ko 10.0., k.¢.-M.H. Jlesiki ocobauBocTi 3acTo-
CYBaHHSI BIIACTHBOCTEH TapMOHIYHOTO PSITY
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MATEPIAJTH
X X HAYKOBO-TEXHIMHOI
KOH®EPEHIIIT
CTYJAEHTIB, MAT'ICTPAHTIB,
ACHIPAHTIB I BUHKJIAJTAYIB

3MIA

EJIEKTPOHIKA, ABTOMATH30BAHI CHCTEMH

TA CYYACHI IH®OPMALIHHI TEXHOJIOITE

TOM IIT

20-24 ksiTus 2015 p.

Komn’romepnui opuzinan-maxem suzomosnenui
¥ peoakuiiino-sudasnuiomy eiodini

Mignncano mo apyky 16.04.2015p. Gopmar 60x84 1/32. [Nanip odicerHui.
VmosH. apyk. apk. 6,8. Haknan 3 npum.
3amoBnenns Ne 22/15.
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