PROCEEDINGS OF
IX INTERNATIONAL CONFERENCE ON
MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION

September 22 — 29, 2014
Netanya, Israael

CBOPHUMK TPYAOB
IX MEXXOAYHAPOOHOU HAYYHOU KOH®EPEHLIUN

«COBPEMEHHbIE AOCTWUXEHUA
B HAYKE U O6PA3OBAHUW»

22 — 29 ceHmsibps 2014 2.
2. HemaHus, Uspaunb

1



VJIK 001+378
BBK 72:74
C56

Ymeeporcoeno k newamu cogemom
Xmenvruyrou obnacmuou opeanuzayuu CHHUO Yrpaunvl
u npesuouymom Yxpaurncxkozo Hayuonanvroeo xomumema |IFTOMM,
npomoxkon Ne 4 om 25.08.2014

Bxirouensl Marepuainbl | X MexmyHapoqHOH HaydHOH KOH(epeHIn
“CoBpeMeHHBIE JOCTIKCHHSI B HayKe W 00pa3oBaHHH’’, MPOBEICHHOH B
r. Heranust (M3panns) B centsiope 2014 r.

PaccMoTpensl mpobiieMbl 00pa3oBaHus, JUHAMUKA M MPOYHOCTH TEX-
HUYECKHUX CHCTEM, MaTepPHAIOBEICHNS, HHPOPMALMOHHBIX TEXHOJIOTHH U
poOJieM MIPUHATHS PEIICHNH, YHEPTETUKH, SKOIOTUH U SKOHOMUKH. KpaTtko
HpeCTaBIeHbl HOKIaabl YYaCTHUKOB KOH(EpEHLUH, OmyOIMKOBaHHBIC B
ABTOPCKOU peaKIHH.

PaccunTaHo Ha yYeHbIX, HH)XXEHEPOB, pabOTHHUKOB U acriupanToB BH3.

PenaknuoHHas KOJLIETUS.

I. 1. H. Kocmwok I'. H. (Ykpauna), 1. T. H. Byoyauc A. (Jlutsa),
I. T. H. Cunun P. H. (Yxpauna), 1. T. H. Poitzman B. II. (Yxpauna),
n-p Hpeiizepman JI. M. (M3paunsnb)

56 CoBpeMeHHbIEe [OCTIKEHHS B Hayke U oOpa3oBaHuH : cO. TP.
IX Mexnynap. Hayd. KoH®., 22-29 centsopst 2014 r., Heranus
(U3pauns). — Xmenpauukuii : XHY, 2014. — 154 ¢. (ykp., pyc., aHr.).
ISBN 978-966-330-209-6

PaccMoTrpensr mpo0neMbl TPOYHOCTH M MaTepHajoOBeAeHHs, HHDOP-
MAaIluOHHBIX TeXHO.]'lOFMﬁ, CUCTEMHOI'O aHajlu3a U MPUHATUA pe[HeHPIﬁ,
CHEeNUATBHEIX Mpo0JieM, a Tak)ke SKOHOMHYECKHEe M 00pa3oBaTelIbHbIC
ACTICKTBI 3THX BOIPOCOB.

PaccunTaHo Ha Hay4YHBIX U MH)KCHEPHBIX PaOOTHHKOB, CIELMAIIH3H-
PYIOLIUXCS B 00JIaCTH W3y4YEHUs ITUX IPOOIEM.

PosrnsHyTi mpobiemMn MIHOCTI Ta MaTepialo3HABCTBA, iH(OpMaIii-
HUX TEXHOJOTiH, CHCTEMHOTO aHANi3y 1 MPUHHSATTS PIllIeHb, CIICHIaTbHIX
mpobieM, a TaKOK eKOHOMIYHI Ta OCBITHI aCHIEKTH [IUX IUTaHb.

Po3paxoBaHo Ha HayKOBLIB Ta IH)XEHEPHMX HpAIBHUKIB, sSKi CIIellia-

J3yIOTECSI B 00J1acTi BUBYEHHS ITUX ITPOOIIEM.
YK 001+378
BBK 72:74

ISBN 978-966-330-209-6 © Astops! crateii, 2014
© XHY, opurunan-maker, 2014



CEKIIMA I[IPOBJIEM IIPOYHOCTH
U MATEPUAJIOBEIEHUA

HUCCJEJOBAHHUE BO3JIENCTBUS BUBPOYCKOPEHUI
HA TEMITEPATYPOIIPOBOJJHOCTH MATEPHAJIOB

Y Tenewrun A.P., 2 flenewkun C.A.
Y\@dryIr UAM um. IT.H. Bapanosa
111116 2. Mocksa, yn. Asuamomopnas, 0. 2, e-mail:lepeshkin.ar@gmail.com
zHauMOHaﬂbeuZ uccrnedosamenvckutl ynugepcumem “MOIOH”, 2. Mocksa

HccnenoBanue TeMnepaTyponpOBOAHOCTH U TEMJIONPOBOAHOCTH
MaTepHaJoB B I0JI€ ACHCTBUS BUOPOYCKOPEHUH SIBISIETCSI HOBOW M CIIOXKHOM
Mpo0IeMOHd, pemeHre KOTOPO UMEEeT aKTyaJbHOE 3HAUCHHE /IS aBHaKOC-
MHYECKOW TeXHUKH. HeoOXoAnMO OTMETUTH, UTO JIFIOOBIE BUIBI YCKOPEHHH:
JMHEHHBIE, TIeHTpoOekHBIE [ 1, 2] 11 BUOPOYCKOPEHUS BIHSIIOT Ha TEMIIEpaTypo-
MPOBOJHOCTh METAIMYECKUX MaTepHajoB. B 37eKTpOHHO-WHEPIHOHHBIX
OIIBITaX PYCCKUX yueHbIX-(pu3nukoB Mannensurrama JI.U. u [Tananexcn H.JI.,
KOTOpBIE OHU NpoBend B 1913 ., moATBEpKIAETCS, YTO YCKOPEHUS OKas3bl-
BAIOT BIIMSHUE HA NepeMellieHre CBOOOIHBIX 3JIEKTPOHOB B METAJUIAX, B 4ACT-
HOCTH, TIPH TOPMOXKEHUH [ 3, 4].

B nanHOi1 pabore mpemioskeHa METOAMKA OTIPEIEIEHIS TeIo(u3u-
YECKHX XapaKTCPUCTUK MECTAUNIMYECKUX MATCPUATIOB B I10OJIC HeﬁCTBHH BU-
opoyckopenuii. PaspaboTaHo ycTpOHCTBO TS ONPEACICHHUS YKa3aHHBIX Xa-
paxkTepuCTHK Ha BHOpocTeHae. MeToarKa uccieoBaHui peaycMaTprBaia
3aKperuieHne Ha KOHIE OaJIki TEerIonpoBOIHUKA (prc. 1) U3 TOHKOTO Xpo-
MEJIEBOTO MpoBoza (00pasia U3 HUKEICBOTO CIUIaBa) U HEOOJBIIOTO EKTPO-
HarpeBaTesi, COCTOSIIETO U3 HECKOIBKHX BUTKOB ITPOBO/IA.

Puc. 1. YcrpoiicTBO 1715 Hcc/1e10 BAHUS TeMIIePaTypPO PO BO/HO CTH
MaTepHAJI0B B NoJIe AeiicTBUS BUOPOYCKOpeHuii
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Ha koHIax TernionpoBoHNUKa U TIepe]] 3JIeKTpoHarpeBaTeIeM Ipa-
BapUBAJIUCH TEPMOIAPHI C ITOMOMIBIO KOTOPBIX HU3MEPSUTICH TEMIEPATypHI:
T, — TemmepaTypa Ha KOHIIE TEIUIONPOBOAHMUKA, /> — TEMIIEpaTypa B Hadase
TEIUIONIPOBOAHUKA (IIepes HarpeBaresneM). TelIonpoBOJHNK U IEKTPOHa-
rpeBaTens ObUIM TEIMJIOM30JIMPOBAHEI OT OaJKH, YCTaHOBICHHOM Ha BHOPO-
CTCHJIC.

B cooTBercTBUU ¢ pa3pabOTaHHOW METOIUKON UCCIIeI0BAaHUS IPO-
BOJIMJIMCH Ha BUOPOCTEH/Ie, OCHAIIICHHBIM aBTOMAaTHYEeCKOI CUCTEMOH YITpaB-
JeHUs W TOAAEp)KaHWS 3aJaHHOM aMIUTUTYIbl W YacTOTHl KoJeOaHMH.
KoHTpoub 3a TeMreparypHbIM COCTOSIHUEM TEIJIONPOBOIHHKA, Pa3MeleH-
HOro Ha Oainke (puc. 2) ¢ 3JIeKTpoHarpeBaTeiIeM, MPOU3BOANICS KOMIIBIO-
TEPHOW CHCTEMOH, OCHAIEHHOH KPEWTOM W M3MEPHUTEIbHBIMHU IIJIaTaMH.
OO0paboTka pe3ybTaToB OCYIIECTBIUIACh 110 pa3paOOTaHHOW NporpaMMe.
JUis muTaHUs 3JIEKTPOHArpeBaTeNs HCIOIb30BAJICS CTAOMIM3HPOBAHHBIN
WCTOYHUK nuTaHus. [lepen mpoBeqeHNEM HCIBITAHUH 1T0JaBaIOCh CTa0HIN-
3UpPOBAaHHOE IINTAHNE HA HAarpeBaTellb U 3aIICHIBAIINCH 0A30BbIE MOKA3AHUS
TepMonap B TeUeHHE PabOTHI HArpeBaTeIs.

IIpuBeneHs! pe3ynbTaThl UCCIEJOBAaHUM HECTALIMOHAPHOIO HAarpeBa
TEILIONPOBOJHUKA B TI0JIE JISHCTBHUS BUOPOYCKOPEHHIA MPH Pa3HBIX aMILIU-
Tynax (pasmaxax) kosebanuit Ha yactore 120 I'n. ITocie o6paboTku nan-
HBIX DKCIIEPUMEHTAIBHBIX HCCIICA0BaHUI MOJTydeHbI KPUBBIE CKOpOCTEil Ha-
rpeBa B 3aBUCUMOCTH OT BPEMEHM HAarpeBa M KpHUBbIE BPEMEHH Iepelauu
TEIUIa B 3aBUCHMOCTH OT pa3Maxa KoJjeOaHuH, Ipe/ICTaBIeHHbIe Ha pUC. 2.
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Puc. 2. Kpusble ckopocreii HarpeBa (@) Ha KOHIle TeIJIo MPOBO/IHUKA
B 3aBHCHMOCTH OT BpeMeHH HarpeBa NMpH Bo3JeiicTBUN BUOPOYCKOpeHuii
¥ KpHBasi BpeMeHH Iepeadn Temja Mo TelJIoMPOBOHUKY U3 HUKEIeBOTO
CIUIaBa B 3aBUCHMOCTH OT pa3Maxa KoJedaHuii 2A
npH Bo3/ieiicTBMM BUOPOYCKOPeHHUIi: 1 — cTaTHYecKoe coCTosTHHE;
2 — pa3max kousedpanmii 2A = 3,5 mm (f = 120 '), 60 g;
3 — pa3max koJjedanuii 2A=7,0 mm (f = 120 T'w), 120 g
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[lo momyd4eHHBIM pe3yabTaTaM IIPEICTAaBICHBI OLIEHKH TeMIlepa-
TYPONIPOBOAHOCTH ¥ TEIUIONPOBOJHOCTH TEIUIONPOBOIHMKA. V3 aHamm3a
pE3yNIbTaTOB 3KCIIEPHMEHTANBHBIX HCCIEIOBAaHUH M CKOpPOCTEH Harpesa
(puc. 2, a) cinemyet, 4TO TEMIIEPaTypOIIPOBOAHOCTH XPOMEIIEBOTO TEILIONPO-
BOJIHMKA npu BuOpoyckopennn 120 g Bospacraer Ha 50 % 1o cpaBHEHHIO
CO CTaTHYECKMM COCTOsHMEM. M3 aHanm3a JaHHBIX pHC. 2, 6 CIEIyeT, 4TO
BpeMs NE€peaavdun TEIjia mo XpoMeJI€BOMY TEIJIONPOBOJHUKY COKpAIIaC€TCA B
1,5 pa3za npu 120 ¢ 10 CpaBHEHHIO CO CTATHUECKUM COCTOSTHUEM.

Takum 00pa3oM, ykazaHHBIH POCT TEMIIEPATYPONPOBOAHOCTH CBSI-
3aH C YBEJIMYEHUEM DJIEKTPOHHOW MPOBOJMMOCTH B METaJUIE 33 CUET Iepe-
MEIIEHHUS! TEIUIOHOCHTENEH (MMEIOLIMX Maccy) — CBOOOAHBIX 3JIEKTPOHOB
TIpH BO3JICHCTBUH BHOPOYCKOPEHHH.

[Nomy4yeHnHbIe pe3ynbTaThl UMEIOT BAXXHOE MPAKTUYECKOE 3HAYECHHE
JUISL OLICHKH TEIUIOBOTO COCTOSIHMS JAETallcil aBHAIMOHHBIX JBHUTATENCH H
IpYyruX TypOOMaImH, pabOTAIOMIX IPY 3HAYNTEIBFHBIX BHOPOYCKOPEHUSIX
1 IPYIUX 9KCIUTyaTallMOHHBIX Harpy3Kax.

Jlutepartypa

1. IMarent Ne 2235982 P @. Crioco0 1 yCTaHOBKa TSI OIpeIeICHAS
TEIUIOMHU3NYECKUX XapaKTEPUCTHK TBEPABIX MATEPHATIOB B I0JIE ACHCTBYS LIEHTPO-
6exubix cuii/ A. P. Jlenenikun, H. T'. Berakos, omy6ur. 20.04.2011, Brosr. Ne 11.

2. Jlenewkun A. P. VccnenoBanue Bo3neicTBHS 1IEHTPOOKHBIX YCKO-
PeHUil U CHIT Ha TeMIIepaTypOPOBOAHOCT MaTepuaios / A. P. Jlenemku //
C6. Tp. X MexayHap. Hayd.-TexH. KoHpepeHiwn, 20-27 HosiOps 2012 r. Ditnar
(Uzpauns). — Xmensauukuii : XHY, 2012, - C. 3-5.

3. T'unzoypr B. JI. Tlamstu A.A. Anaponosa / B. JI. T'unsOypr. —
M. : Usn-Bo AH CCP, 1955. — 622 c.

4. Kapsxua H. W. Kpartkwit cnipaBournk o ¢usuke / H. U. Kapsxu,
K. H. Bercrpos, I1. C. Kupees. — 3-¢ u31. — M. : Beicm. mkoma, 1969. — C. 198-199.

PACYETHOE MOJEJINPOBAHMUE ITPOYHOCTH
M YCJIOBUI OBPBIBA JTOIIATKU BEHTUJISITOPA
IO CEYEHUSAM ITPO®WJIA U 3AMKA
IIPU UCITBITAHUAX KOPITYCOB I'TIl HA ITPOYHOCTD

Jlenewxun A.P., bviuxoe H.I'., Bacanos I[1.A. @I'YII HUAM um. I1.1. Fapanosa,
111116 2. Mocksa, ya. Asuamomopnas, 0. 2, e-mail:lepeshkin.ar@gmail.com

B pacuerHo-3KcnepiMeHTaILHOM MOJICIIMPOBaHUK OOpbIBa JIOTIATKA
HCIIOJIb3YETCSl HOBBIM KPUTEPUI MPOYHOCTHU [1], KOTOpPBI MO3BOIAET pac-
CUMTATH 3aIac IPOYHOCTH B 33JaHHOM OCJIa0JIEHHOM Ce4eHHH (TI0 CEYECHHIO
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po(UIIT WM 3aMKa) C YUYETOM KacaTeNBHBIX HAIPsDKEHUH B 3aBHCHMOCTH
OT TEMIIEPaTyphl, YTOOBI B HAYaJHHBIII MOMEHT BPEMEHHU IPOYHOCTH 0ca-
JICHHOH JIOMaTKy OBITa TOCTAaTOYHA IPY BBIXOJE Ha 33/IaHHYIO YacTOTY Bpa-
IIeHUS, a TIPH ee HarpeBe Ha TaHHOM JacTOTe BPAIeHUS KPOMKH OOpBIBAIICE.
Pacder Ha IPOYHOCTH MPOU3BOIUTCS MO CPETHUM HAIPSHKECHHSM,
JIEWCTBYIOIIMM Ha ceyeHue. MakcuMallbHOE 3HAaUY€HHUE Harpy3oK, KOTOpoe
MOJKET BBIAEpXKAaTh 33JaHHOE CeUeHHE (IKCIEPUMEHTANbHO), OyleM Ha3bl-
BaTh HECyIllel CrocOOHOCTBIO. JJIsi OompeneNieHus HeCylied CoCOOHOCTH
ocnabieHHo# omarku BeHTHIIITOpa [T/l BEMuCIsAeTCss KpUTHYeCKasT CHla —
9TO MaKCHMaJbHOE 3HAYCHWE Harpy3KW, KOTOPYIO MOXET BBIIEpKAaTh ce-
YeHHe MPH JEHCTBUU 3aJaHHOTO MOMEHTa HM3rnba, KOrga Bech MaTepHal
HAXOJHUTCS B TUIACTUYECKOM COCTOSHUH. AHAJIOTHYHO BBIYUCISIETCS MaKCH-
MaJIbHOE 3HaYeHHE KPUTHUECKOr0 MOMEHTA ITPH (PUKCHPOBAHHOM HAarpys3Ke.
Ucnone3yem pa3paboTaHHBIA KPUTEPUH NMPOYHOCTH 110 HECYIIEH
CIIOCOOHOCTH B CITy4ae JCHCTBHS PACTATHUBAIOIICTO YCHIINSA, U3rHOA U Ka-
caTeNbHBIX HANIPSDKEHUH Ha KpuBoimHeHOe cedeHue [1]. [Ipu aTom Makcu-
MaJpHOE 3HAUYeHWEe MOMEHTa, ACHUCTBYIOIIETO Ha cedyeHwe, OymeT IOCTH-
ratbcd B CIIyd4ae KYCOYHO-TIOCTOSHHOTO pacHpeleNieHUs pacTATMBaIONX
HaIpsHKEHUH BIOJIb ceueHus. byneM cuuTaTh, YTO KacaTesIbHbIC Hampsbke-
HUS pacIpeiesIeHbl PABHOMEPHO IO 3aJaHHOMY CEYEHHIO.
Poccuiickie HOPMBI JIETHON TOJHOCTH TPEOYIOT MPONU3BOIUTH MO~
Pe3Ky JIOMaTKH 0 BEpXHEMY 3yOy 3aMKOBOTO COCTUHEHHS (IO CEYCHUIO
3aMka). s 3Toro cirydast ObUTO BRIIOJTHEHO aHAJIOTHYHOE MPOSKTHPOBAHUE
JOopabOTKH W pacdeT JIOMATKH, KaK M JJI KOPHEBOTO CEueHHs (CeueHus
npo¢uist). YU4acTKH BXOJHON M BBIXOJHOW KPOMOK BBIMOJIHEHBI B BHIIC
TPEYroJbHUKOB MO CEYEHHUIO 3aMKa. BBIBEJICHBI U MMOydeHBI (OPMYIbI JUIs
pacuera HeCymel CHOCOOHOCTH YKa3aHHBIX TPEYroJbHBIX YYacTKOB IIO
CeUeHHIo 3aMKa. Pe3ymbraTsl mpoBenenHoro pacuéra HAC u Hecyme# crio-
COOHOCTH JIOMATKH O CEYSHHSM MPOGUiIs W 3aMKa B IIPOTPAMMHOM KOMII-
nexce ANSYS (ucnosip3ys 3HaueHHs! JSHCTBYIOIMX CUJI B y3JaX KOHEYHO-
3JIEMEHTHOH CETKH) IOJIy4eHBI C y4eTOM IMapaMeTpOB KPHUBOJIMHEHHOTO
ceueHHs. B KoHe4HOM uTOre OBUIN PacCUMTAHBI 3aIIaChl IPOYHOCTH 110 yKa-
3aHHBIM CCYCHUSM JIOTIATKA BEHTUJIATOPA IPH BBHIXOAC HA 3aJJaHHYIO Yac-
TOTY BpallcHHsS, a MPH €¢ HarpeBe Ha JaHHOW YacTOTe BpaIlCHHS C
obecrieueHNEM TapaHTHPOBAHHOTO OOphIBa. [lomydeHHBIE pe3ymbTaThl pac-
YETHOTO MOJIENHPOBAHUS OBUIM HCITOJIB30BAHBI IIPH HCIBITAHMSIX KOpITyca
BEHTWJIATOPA aBHALIMOHHOIO I'a30TYpOMHHOIO JBUIATENsl C MPUMEHEHHUEM
pa3paboTaHHOTO METOIa 0OpbIBa PaboUCH JIOMATKHY [2] HA pa3rOHHOM CTCH/IC.
Pabora BemosHena npu noanepxke rpanta Ne 12-08-00332 POOU.

Jlutepartypa

1. JlenemkwH A. P. HoBbIif KpuTEepHii MPOYHOCTH B METOJIE MOJIE-
JUpoBaHMs 0OpbIBa JIOMATKY MPHU HcTbITaHusIX koprycoB I'T/] Ha HerpoOu-
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BaemocTbh / A. P. Jleneuun, H. T'. Borukos, I1. A. Baranos // Hayka u o6pa-
3oBaHue : cO. Tp. IV MexmyHap. Hayd.-MmeTon. KoHpepeHImH, 23 deppainst —
2 mapra 2013 r., 'oa (Muamus). — Xmensaunkuii : XHY, 2013. — C. 15-20.

2. Tlatent P® Ne 2371692 Criocob MCHbITaHUs KOpIyca Ha HEMpPo-
OMBaeMOCTb U YCTPOICTBO i ero peaym3arun / A. P. Jlenemxun, H. I'. Boru-
koB, 10. A. Hoxuunkwuii. — bron. Ne 30, 2009.

YA CJIIEHHOE UCCJIIEJOBAHUE BJAMAHUA MPOTSIKEHHBIX
BKIIOYEHUU HA TIOBEJIEHUE YIIPYT'UX CPE/L

Tapm 2.JI, I'yopamosuu B.C., Cmpynun KA.
Jnenponemposckuii nayuonanvhoii yuusepcumem um. O. ITonuapa 49010, np. Taeapuna, 72
men. +38(056)7450085, e-mail: hart@ua.fm; hudramovich@i.ua

HccnenoBanve BiIMSAHUS TPOTSHKEHHBIX BKIIOUEHHH Ha Jieopmu-
pOBaHHE YNPYrUX Cpell UMeeT 3HaueHHe MPHU MOJECIUPOBAHUU INPOLECCOB
nopomkoBod Metayutypruu [1, 2]. HeoOxoauMocTh y4éra HaIW4us MpoTS-
KEHHBIX BKJIIOYCHWH BO3HUKACT IpU HCCIeJOBaHMU (a3oBBIX IpeBpa-
meHUH MatepHaioB (aedopMHpPOBaHME MapTEHCHTHBIX CTPYKTYp). Takue
BKIIFOYCHHSI MOTYT MOJEIHPOBATh TaKKE IIOJIOCYATOCTH (PEPPHUTHO-TIEP-
JUTHON CTPYKTYPHI, CBA3aHHYIO C IMPEIBapUTEIBHBIM CIIOKHBIM Harpyxe-
HHEM TIPH TUTACTHYECKOM AedopMupoBaHNN MaTeprana. BrirroueHusIMI Mo-
JIEeNUPYIOT TMOAKPEIISIONIE SJIEMEHTHI, CBAPHBIC I KJICEBBIE COCTITHEHUS
u np. [3-5]. K nmepcnekTuBHBIM HampaBlIeHUSM B psIe OTpaciieldl TEXHUKH
OTHOCHTCSI MCIOJB30BaHHE IUCKPETHOTO IOBEPXHOCTHOTO YIIPOYHEHHUS,
KOTOPOE€ OCYIIECTBISETCS OCOOBIMH TEXHOJIOTHYECKHMMH CXEMaMH, TakkKe
MOJIeIIpyeMoe MPOTSHKEHHBIMU BKJIIOUEHHSIMU [6]. DTO ompenenser Baxk-
HOCTb U3Yy4EHMsI COOTBETCTBYIOIMX 3a/a4 BIMSHUS MPOTSHKEHHBIX TOHKUX
BKJIFOUEHHH Ha 1e(hOpMUPOBAHUE YIIPYTUX CPENl.

OnpaBIaHHBIM SIBISIETCSl UCIIONB30BaHUE Mojeiel miockoaedop-
MHPYEMBIX Cpell IPU UCCIEIOBaHUH AAaHHOIO BOMpoca. 3ajJada CBOJUTCS K
MHUHHMU3AIWH QYHKIIMOHATIA YSHEPTHH:

v =Zj((2ui +7\i)(u,i+v,§)+2kiu,xv,y +Y, (u,y+v,x)2)dcoi —I(qxu+qu)dy,

i1 Y

rae u, vV, p,, P, — NPOCKUUH BEKTOPOB TepeMenieHuid U Ha-

rpy3kd Ha ocu Ox, Oy; N — KOIMYECTBO BKIIOYeHHH; L, A, (i :1,_n) -

napametpsl JIsime. 3ansaTeiMu 0003HA4YCHO AUQQEpESHIUPOBAHUE IO COOT-
BETCTBYIOLIIMM [T€PEMEHHBIM.



W3yuenne HanpspréHHO-nedopmupoBannoro coctosHust (HAC) cpen
C TPOTSHKEHHBIMH BKJIIOUCHHSMH 11€JIECOO00PAa3HO MPOBOAUTH, HCHOIB3YS
BapHANIMOHHO-CETOYHBI METOJ KOHEUHBIX 3ieMeHToB (MKD). Ormetnm
TIePCIIEKTUBHOCTE MPOCKIINOHHO-UTEPAlMOHHBIX BapuaHToB MKD, mpume-
HAEMBIX [UISl PEIICHUS MHOTHX 3aJad yIpYyroro M IUIACTHYECKOro nedop-
MHPOBaHUS HEOTHOPOIHBIX Cpell M KOHCTPYKUni [4, 5, 7, 8], mpuBomsmmx
K SKOHOMUHU KOMITBIOTEPHOTO BPEMEHH pacyéra.

s mpoBeieHUs IMpoKoMac TaOHBIX YHCICHHBIX HCCIEI0BAaHUH,
MTO3BOJLTIONMX PACCMOTPETh BIMSHUE MEXaHMUECKUX XapaKTePHUCTUK Cpeibl
BKJIIOUEHUH, OPUEHTALMY U Pa3MEPOB BKJIIOUEHUI, HAMU MCIIOJIb30BaH JIU-
teH3noHHbI makeT ANSYS. Pacuérbl poBe/IcHbI IPH UCTIONH30BAaHUU TPE-
YTONBHBIX JarpaHXeBbIX KOHEUHBIX 2JieMeHToB (KO). Ilpu sToMm anmpoxcu-
Malysi HeM3BECTHBIX (DYHKIMH TIepeMelleHni BHYTpU Kaxaoro KO ocymecTs-

JleHa ¢ IOMOIITBHo TIomaHoMa @ (X, Y) =2, +a,X +a,y +a,Xx* + Xy +a,y’.

HpI/IBe,HéM HEKOTOPBIC PE3YyJIbTaThbl ITPOBEACHHOIO YMCICHHOIO aHa-
JiM3a 11 cpebl C ABYMSL HpOTFDKéHHL]MI/I BKJIFOUCHUSAMMU, IIPON3BOJIBHO OPUCH-
TUPOBAHHBIMU JIPYT' OTHOCUTCIILHO Apyra (I/I3M6HGHI/IC yriia moBOpoOTa MCEKIY
ux OCSIMI/I). BaxxHpIM OpUu 9TOM ABJIACTCA COOTHOHICHUC KECTKOCTHBIX Xa-

paKTepuCTHK (MOAy/eH caBura) BrioueHnii u cpenst k=G, /G , (rae k

Ooubllle MJIK MEHBINE eAUHUIBI). sl onpeaenéHHOCTH B3STHI BKIIIOUYCHUS
MIPSIMOYTOJNEHOM (POPMBI M TPH MaTepHala: CTailb, ATFOMAHUMA, Meab (BEIOOD
MaTepuajga HOCHT YCIIOBHBIM xapakrtep). OTMETHUM, Hampumep, 4TO JUis
VIPOYHSIOMMX BKII04eHU#H Oepyr cramu POMS, CT3, a mns npumanus He-
KOTOPBIX (DYHKIIMOHAJBHBIX CBOMCTB (NMPOBOAMMOCTH, MOPOOOpa30BaHKE)
Oepyrcs Oosiee MATKHE MO OTHOIIGHUIO K Cpelie BKIIOYeHUs. BrirodeHus
MOTYT UMETh MPOM3BOJIbHYIO (popMy (AIIMIITHYECKYIO, CO CKPYITICHUSMH
Ha kpasx 1 Ap.). Ha puc. 1 nokasano pacnpesenenue Hanpsokenuii o, / p B

OKPECTHOCTH BKJOUeHuiA: a) B ceuenmn A—A (k =0,31); 6) B ceuennu B-B
(k=3,2).

PactsaruBatomas marpyska ? =101 | a. Pacuérer mpoBeneHsl Ha
IIK Intel Inside, ¢ TakroBoit uactoroit 2,1 GHz, onepaTuBHON HaMSTHIO
3 GB. KomunuectBo KD — 56037, Bpems ogHoro pacuéra ~ 0,2 mun. Menkas,
KpyIHas [yHKTUPHAS, CIUIOIHAS W NYHKTHPHAs ¢ TOYKOM JIMHUU COOT-
BETCTBYIOT yrimam nmosopota o, = 0°, 45°, 90°, 135°, 180°. B3aumuas opucH-

Tarust BKiIroueHui cymecrsenHo Biusier Ha HIC cpenst. Ilpu pocte Kk xo3-
(hUIMEHT KOHIICHTPAIIMH HANPSHKCHUN YBEIUYHUBACTCS, YTO MOXET MpH-
BECTH K MOSABICHUIO TIACTHYCCKUX AeopMalmii 1 BOSHUKHOBEHUIO 0YaroB
pa3pyIIcHHS.



I 12

1,15 -

ay/p

1,1 4

A 1,05 -

0,95

0,9 ' . T >
0 0,25 0,5 0,75 1
o
Puc. 1 — Pacnipenesienne HanpsiKeHuii y,/p B 0KPeCTHOCTH BKITIOYEHHI :
a) ceuenne A—A; 0) ceuenne B-B

Takue ynciIeHHBIE MCCIEIOBAaHUS MOTYT OBITH IPOBEAEHBI IPU MO-
JETTMPOBAaHHUH TIPOLIECCOB JIeOPMHUPOBAHKS C YIETOM OCOOEHHOCTEH, Xapak-
TEPHBIX JUI1 YKa3aHHBIX B Hadaie paboThl MPOOIEMHBIX BOIPOCOB Me-
XaHUKH Je(GOopMUpPyEMOro TBEPAOTO TeTa.

Jlutepartypa

1. Crkopoxon B. B. Peonornueckre OCHOBBI TEOPHH CIieKaHHs /
B. B. Ckopoxon. — K. : Hayk. nymka, 1972. — 152 c.

2. Olevsky E. A. Theory of sintering: from discrete to continuum /
E. A. Olevsky // Mat. Sci. and Eng., Reports: A Review J. R. 23. — 1988. —
P. 41-100.

3. Kosauns 0. H. JlepopmanronHsle n penakcaniioOHHBIC SBICHHS
npu npespameHusix mapreacutHoro trna / 10. H. Kosains, B. A. Jlo6oarok. —
K. : Hayk. nymka, 2010. — 288 c.

4. Tapt D. JI. YncneHHBIH aHAIH3 IPOLecca YIPYTroIIaCTHIECKOTO
nedopmupoBanust crpykrypupoBanubix cpen / O.JI. Tapr, B. C. I'ympa-
moBu4 // lon. HAH Ykpainu. — 2012. — Ne 5. — C. 49-56.

5. Tapt 3. JI. TlpoekmiitHo-iTeparliiiHi cXeMu peati3aril METOy CKiH-
YEHHUX €JIEMEHTIB B 3aJa4yax Ae(OpMyBaHHs IUIACTHH 3 OTBOPaMH Ta BKJIIO-
yenusva / 3. J1. Tapr, B. C. I'yapamosuu // Matem. Mer. i ¢i3.-Mex. moms. —
2013. - Ne 2, 1. 56. — C. 48-59. To xe. Hart E. L. Projection-iterative sche-
mes for implementation of the finite element method in problems of defor-
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mation of plates with holes and inclusions / E. L. Hart, V. S. Hudramovich // J.
of Math. Sci. — 2014. — V. 175, No. 2.

6. JIsimenko b. A. YOpouHsitoIMe MOKPBITHS JUCKPETHOH CTPYK-
Typsl / b. A. JIsmenko, A. 5. MoBmosuy, A. W. loamaros // Texnomnor. cuc-
tembl. — 2001. — Ne 4. — C. 17-25.

7. Hart E. L. Applications of the projective-iterative versions of FEM
in damage problems for engineering structures / E. L. Hart, V. S. Hudramo-
vich // 2 Int. Conf. “Maintenance-2012". — Zenica : Bosnhia and Herzegovina,
2012. - P. 157-164.

8. I'ynpamosnd B. C. CkiHYeHHO-EIEMEHTHI CXEeMH aHali3y Mpo-
1iecy PO3CiSHOTO pyHHYBaHHS NPY)KHO-IIJIACTHYHUX T1JI 3 JOKAIbHUMH KOH-
ueHrparopamu Hanpyxenb / B. C. I'yapamosuy, D. JI. Tapt / Mexanika pyii-
HYBaHHSI MarepiaJiB i MIIHICTb KOHCTPYKILH : 30. HAyK. IIp. 5-1 MDKHAp. KOH-
¢epenuii. — JI. : ®MI im. I'. B. Kapnenka HAH Ykpainu, 2014. — C. 39-42.

CTPYKTYPHbBIE KOHIIEHTPATOPBI
TPEINMHOOBPA3OBAHUSI B METAJLJIE .
CBAPHbBIX COEJUHEHHNU BBICOKOIIPOYHBIX CTAJIEHU

Beponuxosa E.H. Uncmumym anexmpocsapku um. E.O. [lamona HAH Yipaunu
03680, 2. Kues, yn. Booscenko, 11, +380442052563, e-mail: model3ddd@gmail.com

B pabote ¢ ucnonbp30BaHHEM COBPEMEHHBIX HKCIEPUMEHTATBbHBIX
METO/I0B (PU3MUYECKOTO METAIIOBEICHNU S (aHAIMTHYECKast pacTpoBast dJIEKT-
pOHHAasi MUKPOCKOITHS) MPUBEJECH aHAJM3 CTPYKTYPhI METaljla CBapHBIX coe-
JIMHEHUI BBICOKOIPOYHBIX CTajJe€l B IJIaHE B3aUMOCBSI3U “‘CTpyKTypa —
XapaxkTep pa3pyuieHUs — TPUYNHBI TPEIMHOOOpa30BaHAS .

B nokmnane paccMaTpHBatOTCsl CTPYKTYPHBIE (DAaKTOPBI CIIEAYIOLIIX
THIIOB: JIEMEHTHI MUKpOpeTbe(a MOBEPXHOCTHU pa3pyIeHns ((paceTKu XpyI-
KOTr0 M KBa3sUXPYIKOTO CKOJa, TPAHUIIBI 3€PEH, SMKU BSI3KOM COCTaBIISIO-
Iel, BTOPUYHbIE MUKPOTPEIMHBI U 1p.), (ha3oBble 00pa3oBaHUS U HEMe-
TaJJIM4eCKUe BKIIOUEHUs. Takyke NMPUBENEHBl OCHOBHBIE CTAagUM pa3py-
[IeHUS W MEXaHW3MBbI 3apO’KACHUS TPEIMH B METaJlle CBapHBIX COEAMHE-
HUH ¢ y4eTOM OOBEMHOM [0 THIIOB pa3pyIieHUs (TPaHCKPHUCTAJUIUTHOE
WM UHTEPKPHUCTAIUIUTHOE; XPYIKOE; KBAa3UXPYIIKOE; BI3KOE).

OpakTorpadguyecKkuMU HCCIIEIOBaHUSIMU MOKA3aHO, YTO B Clydae
XPYIKOTO MEX3EPEHHOTO pPa3pyIIeHHUs CTPYKTYpHBIMU KOHILIEHTpaTOpaMu
3apOXKJICHNS TPELMH SIBISIOTCS TPaHUIIBI 3€peH, OciadiIeHHbIe (a30BHIMU
obpasoBaHusiMu, conepxkammu Mn, Si, Al, S u ap. B ciydae BHyTpH-
3€pPEHHOT0 XPYIIKOT0 CKOJIA JIOKAJIbHBIMU KOHILIEHTPATOPAMH TPEIIMHO00pa-
30BaHUS SBISIOTCA HEMETAUTMYECKHE BKIFOUCHHUS Cynb(uaaoro tumna. Pac-
YETHBIMH OIICHKaMU HANPSHKEHWH, HEOOXOJUMBIX IUIS 3apOXKICHHUS MHUKPO-
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TPELMH B MECTaX CTPYKTYPHBIX KOHIIEHTPATOPOB TPELIMHOOOpa3OBaHUS
MOKa3aHo, YTO B 30HAX MEX3EPESHHOI'0 U BHYTPH3EPEHHOTO XPYIKOrO CKOJIa
BEJIMYMHA HANPSDKEHUU 3apokaeHnss MUKpoTpenmH < 0,2-Gp,. CMeHa xa-
pakTepa paspylleHHs B 30HaX C BSI3KOW COCTABJISIONMMHU HMPUBOIMT K yBe-
JIMYSHHIO CONMPOTHUBISIEMOCTH XPYIMKOMY Pa3pyLIEHHIO METalula 10 YPOBHS
HanpspkeHuit ~ (0,6...0,8):0q2.

O ITPUPOJIE IOJIAPUZALTMOHHOI'O ®JIOIIA
B MAHT'AHUTE TEPBHUS TbMnO;

Yynuc U.E. Qusuro-mexnuyeckuil uHcmumym nuskux memmepamyp um. b.U. Bepxuna
HAH Vkpauno, 61103, 2. Xapvkos, np. Jlenuna, 47, e-mail:iechupis@mail.ru

MaHranuT TepOus MPUHAUIC)KUT K CETHETOMAarHeTukaM (MyJIbTH-
(epporkam), KOTOPBIE COYCTAIOT CETHETONEKTPUIECKOE U MAarHUTHOE YITO-
psAmoOYeHUS W B TOCIEAHEe BpeMs JOBOJIBHO aKTUBHO HccienyroTcs [1].
WHTepec K HAM 3HAYUTENBHO BO3POC IOCHE OTKPBITHS B aHTU(eppomar-
Hetuke (AD) ¢ MOmYTHPOBAHHON CIIMHOBOM CTPyKTypoit ThMnO; cmon-
TaHHOU 3JICKTPUUYECKOM IOJAPU3aLMM, HAIPABICHUE KOTOPOM MAarHUTHOE
TOJIE MOPSAKA HECKOJIBKUX Tecia MepeopUeHTHpoBano Ha 90° (Tak Hasbl-
BaeMblIii “nonspu3auoHnbiil ¢ion”) [2]. ITOT MarHUTOIMEKTpUYECKHi (-
(eKT MoKa3bIBaJI PEANBHYI0 BO3MOKHOCTh MarHUTHOTO YIPaBJICHUS JIADJIEKT-
PHYECKUMH CBOMCTBAMH CETHETOMArHETHKA.. DJIEKTPUUECKas MOJSIPU3aIHs
B TOMnO; umMeer MarHUTHOE MPOUCXOXKICHHIE: OHA BOSHUKACT IIPH TEMIIE-
patype T <T, =28 K B pesynbraTe nepexosaa CIIMHOB HOHOB MapraHIa W3

cuHycouanbHoii A® ¢a3sl BIoab ocu Mogyasiuud Y B HEKOJUTMHEAPHYIO
A®D dazy (umknonny) B miockoctu YZ Ilpemnoxennas panee (eHOMEHO-
JIOTUYecKasi TPaKTOBKA HE CMOTJIa OOBSICHHUTD SIBJICHHE MOJISIPH3ALMOHHOTO
¢roma. DKcnepuMeHTANbHBIC JaHHBIC [2] MOKA3bIBAIN, YTO ITOJISPH3AIHOH-
HBIH (IO BO3HUKAET MpU (pa30BOM Iepexone MepBoro pojaa B MarHUTHOM
0JI€ BAOJb OCH MOAYISINHU Y, IEPEOPUEHTHPYIOIEM IUIOCKOCTh CIIMHOBOM
nukionael Ha 90° u3 mnockoctu YZ B mockocTs XY.

[IpoBeneHHbII B Hacrosiiel padore (GeHOMEHONIOrHYecKUid aHa-
JIN3, YIUTHIBAIOIIMIA CUMMETPUIHBIC aCIIeKThI, TOKAa3al, YTO HAOJI01aeMbIid
MarHUTHBIN TIEPEX0/] EPBOr0 POjia B MAHTAHUTE TEPOUs HE SIBIISIETCS CIIUH-
¢onr mepexonoM. OH SIBISIETCS] pe3y/IbTaTOM KOHKYPEHIMH SHEPrHH Mar-
HATHOW aHU3OTPOIUHU YETBEPTOro mopsaka B tuiockoctsx YZ u XY. B
MarHUTHBIX MOJSIX TOPS/Ka HECKONBKHX Tecla CIHMHOBOM HHKIJIOWIE BBI-
ropHee Jiexats B mockoctu XY. Takas nmepeopueHTanus CIMHOB IPUBOAUT
U K ITIOBOPOTY AJIEKTpHUecKOi nomspusanuy Ha 90° — K mOJIsipH3alluOHHOMY
¢romy.
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Jlutepatypa

1. Nature / T. Kimura et al. — London, 426, 55. — 2003.
2. Kimura T., Lawes G., Goto T. et. al. Phys. Rev. B 71, 224425, 2005.

CTPYKTYPHbBIE U3MEHEHUSI .
B IEPEXO/JHbBIX METAJIVTIAX YETBEPTOMU U IIAATOU I'PYIIIT
P MEXAHOCHHTE3E UX BOPU/I0OB

Bacunvrosckas M. A., Casax M.I1.
Hncemumym npobrem mamepuanosedenus um. M. H. @panyesuua HAH Ykpaunot,
03680, . Kues, yn. Kpoccuscanosckoeo 3, 424-23-71 timof@ipms.kiev.ua

Juist mmosrydeHus BBICOKOIUCIIEPCHBIX IIOPOIIKOB AMOOPUIOB Iepe-
XOJHBIX METAJUIOB B IOCJICAHEE BPEMsl YCIICIIHO HCIOJIB3YETCS METOJ MX
MEXaHOXMMHUYECKOro cuHTe3a. beuio 3amedeno, uro ¢opmupoBaHue nudo-
PHUIOB PA3IMYHBIX METAJUIOB MPH 3TOM INPOHCXOIUT HEOAWHAKOTO W 3a-
BUCHUT KaK OT CTPYKTYphl HCXOAHOTO METaia, TaKk M OT €€ M3MCHEHHS B
mporecce MexaHOCHHTe3a. B HacTosmeil paboTe MpUBOAATCS pe3yIbTaThI
PEHTTEHOCTPYKTYPHOTO HKCCIIe0BaHusl cMecedl mopomkoB Ti+B, Ta+B,
Nb+B mociie pa3aIHyHOTO BPEMEHH X MEXaHOXUMHYECKOTO CHHTE3a.

PazMon mopoIKoB MpOBOAWIICS B Cpelie aproHa B ILIaHETapHOU
MenpHuIIe AVIP-M, B KOTOPOH MOXHO JOCTHYb YCKOPEHUS IICHTPOOEIKHOTO
moist 45g TpU CKOPOCTH BpameHUs Boawia 735 00./MHH, CKOpPOCTH
BpameHust OapabanoB 1840 06./MuH. COOTHOIICHHE KOJIMYECTBA CTATHHBIX
MAPUKOB M pa3MalibIBaeMoro mopoika coctaBmsuio 20:1. PenTrenoBckuit
aHanu3 mpoBoviIM Ha yctaHoBKke JIPOH3 B MeqHOM MOHOXpOMATHYECKOM
M3Iy4YeHUU. AHATU3 yIIMPEHUS PEHTI€HOBCKUX OTPa)XCHUH IPOBOAMIICS C
nomMonipio GyHKIMM nceBno-Boiita. YrioBasi 3aBUCUMOCTb LIMPUHBI OTpa-
JKEHUH Ha IoyioBUHE BbICOTHI (B) 3anmaBanack cOINIaCHO BBIPAKEHHIO
Karmuoru [1] BZ2=w + vigo + utgze, rme W, V, U — IOJATrOHOYHEIC
napamerpsl B Merone PutBenma [1]. Ha ocHoBe anam3a oTpakeHUH c
romonipio popmanmiMa BuimbsiMcoHa—-Xoiuta [2] onpenensuiich TepHOIbI
syeek, pazmepsl OKP (D) u nedopmannn pemerox (g).

OCOOEHHOCTH CTPYKTYPHBIX M3MEHEHHMH IEePEXOAHBIX METaJUIOB
yerBepToit rpynnsl (I'TIY cTpykTypa) paccMOTpeHBI Ha MpUMepe pazMoiia
tutaHa u 6opa. COOTHOIIEHHWE pa3MEpPOB aTOMOB OOpa M MeTaia COOT-
BeTcTBYeT mpasuny Xera (r,/r,. = 0,59), HO pacTBOPUMOCTH OOpa B MeTa-
JaxX B OOBIYHBIX YCIIOBUSX He3HAuMTeIbHA. B paboTe [3] mokaszano oOpaso-
BaHME JIePEKTOB YITAKOBKH B A¢()OPMUPOBAHHOM B INIAHETAPHOHN MEIBHALIE
TUTaHe npH pazmoine cmecu Ti +C. MoXHO 1onaratk, 4YTo U MPU pazMoJe
CMecH THTaHa ¢ 0OpPOM B pe3ylbTaTe JeOpMaIiy TUTAHa TakKe BO3MOXKHO
TOSIBIICHUE B HEM Ne(eKTOB yrmakoBkH. OHH MOTYT SBHUTBHCSI MECTOM 00-
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pa3oBaHus KIACTEPHBIX BblAedeHHH Tuna 30H I uHbe—IIpecToHa, KOTOphIE
NPEICTABIAIOT COOOM TBEPABIE PaCTBOPHI 3aMELICHUS Oopa B TUTaHE. JTO
BBI3BIBAET MECTHOE YMEHBILEHUE MEPUOAA KPUCTAIIMYECKON PEIETKH MC-
xoiHOTO TUTaHa (puc. 1).

3,530+

TiB,
A

3,525 /

A

VX100 (1)

0 2 4 6
t (mun.)

Puc. 1

3onbl 'nabe-TIpecrona ciayxar 3¢ heKTHBHBIMU 3apObILIAMHU TIPH
JalbHEHIeM XOJle PeakIMK, 4yTO U o0ecreyrnBaeT B3phIBOOOPA3HbIN Iepe-
X0J1 1e(OPMHUPOBAHHOTO THTaHA B ANOOPH] THTaHA (pHC. 2).

g
g I s ff
= f 2\ o
z 2
]
'==-= ] }ll JI L 103y e ey
e A M A
25.0 250 450 L 55.0 850,
Puc. 2

TloBeneHne MeTayuIOB MATOM TPYNNBI MPU pa3Mojie B Mpolecce
MEXaHOXUMUH AUOOPUIIOB PAaCCMOTPEHO Ha mpuMepe cmecu Ta—B. U mst
MetasioB 3Tod rpynmsl (OLK-pemeTka) BeimonHsercs npaBuio Xora. PeHt-
TCHOBCKHUE JTAaHHBIC MMOKa3au (puc. 3), 9To pa3MoJl B TCUCHUE 5 MHUH. CMECH
MOPOIIKOB TaHTANTa M 0Opa MPUBOIUT K YIIMPEHUIO PEHTTCHOBCKHX JH-
(hpaKIMOHHBIX TUHUH, YTO CBSA3aHO C JAedopManuell KPpUCTALNIMICCKOH pe-
LETKU TaHTana. Pa3Mon Takyke NpUBOJUT K YBETUUEHHUIO NEPUOJOB KpHC-
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TAJUIMYECKOI PeleTKH TaHTaja, YTo YKa3blBaeT Ha 0Opa30BaHUE TBEPIOTO
pacTBopa BHeIpeHHUs Oopa B TaHTale. Ilepuox peIleTKH MCXOJHOTO TaH-
tana, a = 0,3302 M, a mocne 5 muH. pa3mona a = 0,3315 uMm, mpu >TOM
pasmep OKP =29 um, a nuckaxxernuns pemetku — € = 0,0046.

110)

200) @) 3
(2201 2 (310

20.0 30.0 40.0 £0.0 60.0 70.0 80.0 90.0

Puc. 3

Mo:HO 10Jjarath, 4To (OPMUPOBAHUIO TMOOPHIOB METAIUIOB IISATOM
TPYNIIBI CIOCOOCTBYET 0Opa3oBaHWE TBEPIBIX PACTBOPOB BHEIPEHUS, KO-
Topoe oluserdaercst neopManieidl KpUCTaJIMYECKOH PEIeTKH METaluIoB
BILIOTH 10 mosiBeHUs nedekToB ymakoBku B ux OLIK pemerkax. Ha mo-
CleJHEE YKa3bIBACT AHAIM3 YUIMPEHUS PEHTTCHOBCKUX OTPAKEHUN U H3-
MEHEHME MX MHTEHCHBHOCTH [4]. 3HaumTensHas nedopmarmsa OLIK kpuc-
TAJTMYECKOH PENICTKN MO3BOJISIET YBEIUIUTh Pa3Mep TeTPadApHUECKHX ITyc-
TOT 3a cueT cBOOOJAHOTO mMpocTpaHcTBa, mMeromerocss B OLIK cTpykrype.
Iocne 15 MuHYT pa3Mona U3 TBEpJOTO pacTBOpa BEIAENsETCS HOBas ¢asza
Ju0opua TaHTana, CoAEpkKaHHEe KOTOPOW YBEINUIHMBACTCS C yBEIMUYCHUEM
BpeMeHHu pasMoina (puc. 3). IlogoOHas 3aKOHOMEPHOCTH CTPYKTYPHBIX H3-
MEHEHUI MeTajuia HaOII0IaeTCsl U IPH MeXaHo00paboTKe CMecH TTOPOIKOB
HUOOUs u Oopa. Takum 00pa3oM B pabOTe PacCMOTPEHBI CTPYKTYPHBIC U3-
MEHEHHS, KOTOPble MMEIOT MECTO B NEPEXOAHBIX METa/ulaX UeTBEpTOH U
ISITOH Tpynn npu ux JeopMUpPOBaHMH B IPOLECCE Pa3MOJia C ITOPOIIKOM
6opa B nporiecce MeXaHOCHHTE3a ANOOPHIOB.

JlurTepartypa

1. Young R. A. The Rietveld method / R. A. Young. — Oxford
University Press, 1993.

2. Williamson G. K. X-ray line broadening from filed Al and W /
G. K. Williamson, W. H. Hall // Act. Metal. 1953, vol. 1, Ne 1, P. 22-31.

3. Investigation of nanosized Fe-C-B and Ti-C-B powders prepared
by mechanical alloying, European Conference on Advanced PM Materials /
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E. S. Tschernirova, V. V. Skorokhod, I. I. Timofeeva, I. V. Uvarova, 23-25
october, 1995.

4. Cxopoxon B. B. JledexTsl yIakoBKY B ITEPEXOTIHBIX MeTaUIax /
B. B. Cxopoxon, 0. M. Cononun. — K. : Haykosa nqymka, 1978. — C. 175.

IKCIIEPUMEHTAJIBHO-TEOPETHYECKOE NCCJIETOBAHUE
BJIUAHUA QHEPIT T HOHA HA PABMEP 3EPHA
N IIOJYUYEHUE HAHOCTPYKTYP

Kocmiox ' U.
Hayuonanvnouii aspoxocmuneckuti ynusepcumem um. H. E. JKyrkosckozo “XAU™
2. Xapukos, yn. Gkanoea 17, men. +380577884206, e-mail: g.kostyuk206 @yandex.ru

Ha ocHOBe Moz, PEACTaRICHHOM B Halei MoHorpaduu [ 1], rae
YUUTBIBACTCSl DHEPrHs 3aTpauynBacMas Ha oOpa3oBaHUE 3€pHA MPOBEICHO
TEOPETUYECKOE HCCIICAOBaHNE BO3MOXKHOCTH ITOJTydEHHsI HAHOCTPYKTYp JULst
ciydast obpazoBanus nokpeitus 0,2HfN + 0,8ZrN Ha pexynmx uHCTpy-
MeHTax. Tak HaMU MOKa3aHO ONpEJCISIoNIee BIMSHUE pa3Mepa 3epHa B
MOKPBITHH Ha ero (PU3NKO-MEXaHHUECKUE XapaKTEPUCTHKU U OCOOCHHO pe-
KYIIEeM MHCTpyMeHTe. ECTh BO3MOXKHOCTH MpEAIoJaraTh MOBBIIICHUE €ro
paboTocriocodHocTH. Beé 310 TpeOyeT npoBeieHNsI TEOPETHYECKOTO HUCCIIe-
JOBaHUA Mo,uenei/i Ha aZICKBATHOCTb 3KCIICPUMCHTAJIbHBIM UCCIICAOBAHUEM,
C T€M YTOOBI B JAJTbHEHIIIEM T10JIb30BATHCS TEOPETHUECKUMHU PE3YIIETaTaAMH.

[IpoBomItoCck comocTaBeHNe pe3y/IbTaTOB PACUETOB U IKCIIEPUMEH-
TOB 1O U3YYCHHUIO BIUSHUS SHEPTHU HOHOB Ha pa3Mep 3epHa B TIOKPHITUHL.

DKCHEepUMEHTHI TPOBOAMIMCH HA MOJICPHU3UPOBAHHON YCTaHOBKE
“Bbymnar-6” 1 HaHeceHUs paBHOTOJIIMHHBIX TIOKPBITHH, TIOTYYaId TOKPHI-
tue 0,2 HIN +0, 8ZrN ¢ tonmumuoii 10 MxM Ha turactudsl BK8 mpous-
BoactBa CCCP mpu mortenmnuane mopioxku 110, 250, 350 u 500 B B Te-
yeHuU 30 MUH, OYMCTKA TPOBOINUIIACH B OCHOBHOM MOHAMH a30Ta B TEUCHUE
5 MuH npu noteHIMaie notoxkku 1200 B. O0padoTka mpou3BoaAMiIach Ha
TEXHOJIOTHYECKON OCHACTKE, TJIe MeCcTa YCTAaHOBKH IUIACTUH PACHOJI0KEHBI
IO OCH TOTOKa M Ha 7,5 CM BBILE U HUXKE, UCCICIOBAIUCH 00pa3Lbl ycTa-
HOBJICHHBIE BO BCEX TPEX BAPHAHTAX.

HccnenoBanue pa3mepa 3epHa MPOBOIAIIOCH Ha JIEKTPOHHOM MUKPO-
ckorie POM-106. Tak, Haripumep, mukpodororpadus mokpsrrust mpu U = 250 B
MpeacTaBiIeHa Ha puc. 1.

O0paboTka aHATOTHYHBIX (POTOrpaduil MO3BOIUIO MOIYIHTh 3aBU-
CHUMOCTb pa3Mepa 3epHa OT MOTeHIMa A Ha MoaIoxke (puc. 2). BuaHo, uro
MaKCHUMAaJIGHBIA pa3Mep 3epHa peasiu3yeTcs Ul Cllydasi, KOTAa IUIACTHUHBI
PacHONOKEHBI IO OCH HOHHOTO MOTOKA, INIOTHOCTh TOKA JUIsl TAKOTO Pacro-
JIO)KEHUST HECKOJIBKO BBIIlIE, YeM JIJIs TIOJIOKEH M 1 1 2, rjie MiIacTUHBI pac-
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oto>keHsI Hike (2) u Beime (1) ocu moToka. [Ipu 3TOM ¢ yBeTHYEeHHEM TI0-
TEHIIMAaJa Ha TIOJIOKKE HaOII0aeTcsl poCT pa3mepa 3epHa. Bee 310 1mo3Bo-
JSIET CYMTATH YHEPTUIO HOHA PABHOW MOTEHIMAY ITO/JI0KKH.

Puc. 1. Mukpodotorpadust nokpoitus 0,2 HfN + 0, 8ZrN na miacrune BK8
(mpousBoacrea CCCP) npu nmoTeHumae Ha moaoxke 250 B
(IIACTHHBI PACHOJIOKEHBI 10 0CH NO/JI0KKH)

200 o wm

150}' ' /}C'Tf-

100

100 200 300 400 %’(ﬁ)

Okcnepumenm: 1 — IIaCTUHBI IIPY HAITBUICHUX PACIIONO>KEHBI BBIIIIE OCH ITOTOKA HA 7,5 ¢M;
2 — IUTaCTHHEI IIPH HAIBUICHNH PACIOIOKEeHBI HUKE Ha 7,5 cM; 3 — MIIacTUHBI IPU
HaIBUICHIH PACIIOJIOKEHBI ITO OCH TIOTOKA; meopusl: 4 — pa3Mep 3epHa B 30He HoHa N;

5 — pasmep 3epHa B 30He HoHa Zr; 6 — pasmep 3epHa B 30He HoHa Hf; 7 — pasmep
3epHa B 30HE HOHA a30Ta C yUeTOM POCTa 3epHa 3a cyeT rnojgorpesa (t,=30 mun);

8 — pa3mep 3epHa B 30He HOHA ZI ¢ y4eTOM pOCTa pa3Mepa 3epHa 3a CUeT [0J0rpeBa

npu HaHeceHud nokpsITHs (t,= 30 MuH); 9 — pasmep 3epHa B 30He HoHa HFf
C y4eTOM POCTa 3epHa 3a cueT IoJorpesa npu HaneceHun Nokpsrtus (f, =30 M)

Puc. 2. I'paduky 3aBHCMMOCTH pa3Mepa 3epHa 0T MOTEHIHAIA MO IJI0KKH
st nokpeitust 0,2 HFN + 0, 8ZrN na tBepom criiase BK8 (CCCP)

Be1 mpoBesieH pacueT pazMepa 3epHa I HOHOB, YUaCTBYIOIIIMX B
o6pazosannu nokperrus N*, Zr' u Hf'. 3aBucumoctn pasmepa 3epHa OT
9HEPIruu MoHa (MOTeHIHala MO/AJI0KKH] ) IIPE/ICTaBICHbI Ha KPUBBIX 4, 5 1 6
COOTBETCTBEHHO. BusiHO, uTO XapakTep KpuBblX 1, 2 1 3 u 4, 5 u 6 NOXOK,
HO BEJIMYMHBI CYIIECTBEHHO OTIMYAIOTCS, TaK KaK B SKCIEPHUMEHTE TeMIIe-
paTypa HaHECEHHS MOKPHITHA cocTaBwia BenuumHy mopsaka 500 °C, a B
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pacudeTrax TeMmieparypa npuHuManack pasHoil 20 °C, paccMaTpuBaics Ciy-
Yall HaHECEHUs! HAHOCTPYKTYPHOTO MOKPBITHL. J{J1s1 IpuOIM>KeHUS pe3yiib-
TaTOB pacyeTa K peajbHBIM yCIIOBHSAM ObIIa pacCMOTpPEHA 3aJada C y4ETOM
Harpesa IJIACTHHBI B TPOLECCE HAHECEHUS MOKPBITHS, T.€. HA KaXKIOM IIO-
ciemyroieM mare B Moaenu [ 1] yautsiBascs HarpeB miactuss 10 500 °C B
TeueHnu 30 MUHYT (BpeMsl HAHECEHHUS MOKPBITHs), 570 kKpubble 7, 8 1 9 (N,
Zr* u Hf' cooTBeTcTBEHHO).

BunHo, 4TO TeopeTHyecKue pe3yJabTaThl CYIIECTBEHHO NPUOIH3H-
JMCh K SKCIIEPUMEHTAIBHBIM, HO OoJiee HHU3KME, TaK Kak OCHOBHOM IMOJO-
TPEB IUTACTHHBI PEAIN3yeTCs eIl B IPOLIECCE €€ OUUCTKH, T.€. TEMIIepaTypa
BIIMSIET Ha POCT 3€pHA MPAKTHUYECKU C HA4aJla HAHECEHHS TIOKPBITHS, YTO HE
YUITEHO B TEOPHH M POCT 3epHa OoJiee 3HAUNTENBHBINA B 9KCIICPUMEHTE, YeM
B MOZAEIHPYEMOM TEOPETHUECKHU TIPOLIECCE.

IIpoBeneHHBIE pE3yabTATBl CONOCTABICHUS TEOPHUH U SKCIEPH-
MEHTa JIAI0T Y/IOBJIETBOPUTEIBHOE COTIacHe.

BrIBOIBI.

1. DkcnepuMeHTaIbHO JIOKA3aHO HAaJH4Ne HAHOCTPYKTYP B MOKPHI-
tun 0,2 HfN + 0, 8ZrN.

2. IToka3aHa BO3MOXKHOCTb IIPOTHO3MPOBAHMUS pa3Mepa 3epHa B IO-
KpBITUU IIPU y4eTe €ro pocTa B 3aBUCUMOCTU OT TE€MIEpaTypsl IpU HaHe-
CEHUU MOKPBITHS.

3. JI1s yTOUHEHHS TeOpETHYECKOTO IPOTHOUPOBAHMS pa3Mepa 3epHa
HEOOXOIMMO YUIHMTHIBAaTh HAarpeB IUIACTHH B IIPOLECCE OYHMCTKH, a TaKKe
JOTIOJTHUTENFHOE 00pa30BaHUE HAHOCTPYKTYP IIPH HOHHOM OUMCTKE.

Jlntepatypa

1. Koctrok I'. Y. HaHoTexHOMOTHI: BBEIOOP TEXHOIOTHYECKUX Mapa-
METPOB M YCTaHOBOK, IPOM3BOIUTEIHEHOCTE 00pabOTKH, (HHU3UKO-MEXaHU-
gyeckue xapakrepuctuku HanocTpyktyp / I'. Y. Koctiok. — M. : U3a-Bo MA-
HUT, 2014. - 472 c.

MUKPOTBEPJOCTDb U PASMEP 3EPHA
B HAHOIIOKPBITUH HA PEXKYIHEM MHCTPYMEHTE

YKocmiox I' 1., *Bpysika O.0., *Mupzopoockas E.B.
Hayuonanenviii aspoxocmuyeckuii ynusepcumem um. H.E. Kyrosckozo “XAN”
Xapvkos, yr. Ykanosa 17,+380577884206, g.kostyuk206@yandex.ru
24JT1 JlonHTY, Ykpauna, I'oproska

Muorre Qu3NKo-MeXaHHIECKUE XapaKTePHUCTUKH MaTEPHalOB 3aBU-
CSIT OT pazMepa 3epHa. MUKPOTBEPAOCTh (HAHOTBEPAOCTh) MPAKTHIECKU OIpe-
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JIeTsieT M3HOCOCTOMKOCTh W KOHTAaKTHYIO NPOYHOCTh. BcE 3TO roBopuT O
BaO)XHOCTH OIIpENEIICHHs BIMSHHS pasMepa 3epHa Ha MHKPOTBEpAOCTh. B
HalmXx paboTax IMOKa3aHO, YTO HAHOCTPYKTYPHOE 3€PHO CYIIECTBEHHO MO-
BBIIIAET 3Ty XapaKTEPUCTUKY, a MOJIydeHHE IPAaHMYHOIO 3€PHA HA ypOBHE
CYOMHKPOCTPYKTYPhl CHUKAa€T MUKPOTBEPAOCTH, YTO TpeOyeT MoydeHue
HaHOCTPYKTYPHOTO 3€pHa B IOKPBITHH Ha PEXYIIEM WHCTPYMEHTE JUIsl TO-
BhIIIIEHUsI ero paboTocnocobnoctu. Uccnenosanue crpykrypsl (POM-106)
M0Ka3aJio, YTO MHUHHUMAaJIbHBIE pa3Mephl 3epHa pPean3yloTcsl Ha JBYXCIOi-
oM mokpeituu Al,Oz + 0,2 HFN + 0,8 ZrN (33...63 um).OtHOCHTENBHO He-
BBICOKHE pa3Mepsl 3epHa B mokpeirud 0,2 HFN + 0,8 ZrN peanusyrotes Ha
macTuHax u3 TBepaoro ciuaBa BK-8, onn nmeror 3nadenus 84...119 HM,
T.e. peaym3ylorcs Kak HaHOCTPYKTypol (o0 < 100 HM), Tak ¥ CYOMHKpO-
CTPYKTYpHI B qHana3oHe pasmepos 3epra ot 100 mo 119 um (puc. 3.28, 4, 6).

Hns tBepmoro crutaBa CanpsukKopomant (H13) 6e3 mokpeitus
pa3Mepsl 3epHa Jexar B npejenax ot 35,6 no 115 am.

3000V x30.0k  Zum

Puc. 1. Mukpodotorpaduu nosepxsocru noxkpoitus Al,O3+0,2 HfN + 0,8 ZrN
Ha TBepaoM ciiiaBe CaniBukKopomaHT, noJiyyeHHbIe HA 3JI€KTPOHHOM
MHKpOCKoTe (115 CHIKeHUs1 BIusiHus 3apsiga na Al,O; ncnoas3oBajoch

nokpbiTHe CU) 1T Pa3/INYHBIX 30H NepexHeii 0 BePXHOCTH: BOJIN3U BePLIHHbI

HAa Mepe/IHeil M0BEePXHOCTH MIACTHHBI

I'pauky 3aBUCUMOCTH MUKPOTBEPIOCTH 3TUX INIACTHH C IOKPBI-
TUSIMH OT pa3Mepa 3epHa M300paKeHBI Ha pHC. 2, IJie BUJHO CHUXXCHHUE
MHKPOTBEPIOCTH C POCTOM pa3Mepa 3epHa.

HawnbGomnbmas MukpoTBepocTh peanusyercs mist miactia BK-8 (po-
n3BosictBo CCCP), HO B TO )K€ BpeMs AJIs1 HETO PEaIM3yeTCs U CaMblid OBICT-
phlit cian MukpotBepaoctd no Bennuuubl 14,67 I'Tla (o = 119 um), Toraa
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kak s CanjsukKopomant ¢ nokpsiruem 0,2 HfN + 0,8 ZrN takoro cHu-
xenus (14 I'Tla) mocruraem npakTudecku npu pasmepe 3epaa 200 HM.

%g H, 10 Hiw? \
20 o ™ 4 o\ 1
18 === —m. 2
—— [ ol | |
3 °
12
— |0 S I I O O B
10 °
2 (-1 7
6
4 T T T T T T T T T T 1
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Puc. 2. I'padpnkn 3aBHCHMOCTH MUKPOTBEPIOCTH OT Pa3Mepa 3epHA ISl 110 KPbITUS

Hnsa nmnactun CanaBukKopoMmMaHT ¢ JBYXCIOWHBIM ITOKPBITHEM
Al,0;3 u 0,2 HfN + 0,8 ZrN mukporBepaocts Kojiebnercsi B HeOOJbIIMX Tpe-
nenax (16,08-17,14 I'Tla), pasmep 3epHa U3MeHsieTCs B mpefenax 33,7—63,8 HwM,
T.e. TPaKTHYECKH BCETJa PEalM3ylOTCs HAHOCTPYKTYphL [l pexyrero
vHeTpymMeHTa u3 MC221 ¢ nokpsIrneM MUKpOTBEpIOCTh cocTarisier 22 I'Tla as
3epHa pa3MepoM mopsika 36 HM, ¢ pOCTOM 3epHAa MUKPOTBEPIOCTh CHIDKA-
ercs u npu 3epHa 105 HM craHoButcs paHoit 16 I'Ila (puc. 2). Mukpo-
TBEPAOCTh OTHOCHTEJBHO C1a00 M3MEHSETCS B 3aBUCHMMOCTH OT pa3Mmepa
3epHa Juis ttactuH CanjukKopomaHT 6e3 mokpeitus. BuaHo, uto u3me-
HEHue pa3Mepa 3epHa oT 36 10 176 HM NPUBOAUT K CHUIKEHHIO MHKPO-
tBeproctu oT 10 mo 8,9 I'Tla. Taxke HeOONbIIOE H3IMEHCHIE MHKPOTBEP-
nocT B TBepaoM ciiaBe CaHaBHKKOpPOMaHT TOBOPHUT O BBICOKOH M30TPOII-
HOCTH CTPYKTYPHI M KAYeCTBEHHON TEXHOJIOTHH M3TOTOBIICHUS TIACTHHBL

BoiBoabI:

1. DkcrepuMEeHTAIBHO TTOKA3aHo, YTO YMEHBIIIEHHE pa3Mepa 3epHa
NPUBOJIMT K YBEJIMYCHUIO MUKPOTBEPIOCTH moBepxHocTH PU ¢ mokpeiTHeM
0,2 HfN + 0,8 ZrN, ocoGeHHO CyIeCTBEHHO OHO Jijisi TBEPAOro cruiaBa BK8
(CCCP) m MC221 (Poccus), MeHbIle Ui TBepmoro cruiaBa CaHIBHK-
Kopomanr ¢ mokperruem 0,2 HFN + 0,8 ZrN, a coBcem He3HAYUTENBHO IS
nByxcioitroro mokpeitus Al,Oz m 0,2 HN + 0,8 ZrN, y xoroporo Ha-
Omomaercs CTabMIIbHOE HAHOCTPYKTYPHOE TIOKPBITHE.

2. Obpa3oBaHWe HAHOCTPYKTYP MJIsI OMHOCIOWHOTO MOKPBITHS
0,2HfN+0,8ZrN na CanapukKopoMaHT HOCHT JIOBOJIHO-TAKHM SIU30/H-
YeCKHH XapakTep, TorJa Kak dTO K€ MOKPBITHE UMEET OOJIbIIe 30H C HaHO-
cTpykrypamu Ha TBepaoM cruiaBe BK8 (CCCP), a MHOTOCIIOIHOE TOKPBITHE
Al,03+ 0,2 HfN + 0,8 ZrN npaktudecku Bee sIBISCTCS HAHOCTPYKTYPHBIM.

3. nst mactur CanpeukKopomant (H13) 0e3 moxpeITHsS TOKa-
3aHO, YTO peajn3yeTcsi HAHOCTPYKTYPHBIH MaTepual MpakTHIeCKHd BO BCEM
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oobeme (or = 35...106 HM), MUKpOTBepAOCTh ero HeBbicoka (10,4...8,9 I'Tla),
HO OHA BBIIIIE, YeM JUISl TBEPIbIX CIUIABOB.

JIntepatypa

1. Koctrok I'. Y. HaHOTEeXHOMOTHI: BEIOOP TEXHOIOTHYECKUX Mapa-
METPOB M YCTaHOBOK, IPOM3BOIUTEIEHOCTE 00padOTKH, (HHU3HKO-MEXaHU-
yeckue xapakrepuctuku HaHocTpykTyp / I'. U. Koctiok. — M. : M3n-Bo MA-
HUT, 2014. - 472 c.

IOPEKTUBHOCTb OBPABOTKHU CIIEIUAJIBHBIX YYT'YHOB
PEXYIIUMU HHCTPYMEHTAMHU C HAHOIIOKPbITUAMHU
B 3ABUCHUMOCTHU OT PASMEPA 3EPHA

Kocmwox I' 1., Ilaenenxo B.H.
Hayuonanvholii aspoxocmuyeckuii ynusepcumem um. H E. JKykosckoeo “XAU’
Xapoxkos, yi. Ykanosa 17, +380577884206, g.kostyuk206@yandex.ru

Kak Opmio mokazano B Hammx MoHorpadusx [1-5], addextns-
HOCTH 00pabOTKH OTpeiersieTcss CHUMaeMbIM 00BeMOM MaTepraia 3a TepHoT
CTOWKOCTH, TIOATOMY OI[CHUBAIHN 3P PEKTUBHOCTH 110 3TON BEIINIHHE.

OcHOBHBIM KpuTepHeM 3 dekrnBHOCTH 00padOTKH, OUCBHIHO, HE-
00X0/IMMO CUMTAaTh CHMMaeMblii 00bEM MaTepuasa 3a MEepUoJ CTOWKOCTH
PU kak 0000meHHbIH KpuTepuid. VcciieoBaHus TPOBOAMINCH ISl TOKPHI-
tus 0,2 HfN + 0,8 ZrN na mnactunax uz BK8 (CCCP), Ha miactunax Canj-
sukKopomant (H13), mist meyxcoiiroro mokperrust Al,O3 + (0,2 HFN + 0,8 ZrN)
na CanmsukKopomanr, mst mokpeirust 0,2 HfN + 0,8 ZrN na mnactunax u3
MC221 u nns CannBukKopomaHT 6e3 mokphiThs. Tak, 3aBUCHMOCTh CHH-
MaeMoro oobeMa martepuala 3a MepuoJi CTOMKOCTH OT pa3Mepa 3epHa IJis
paccMaTpuBaeMbIX HOKpHITHH U MarepuaioB PU mpencrasnens! Ha puc. 1.
Buano, uro amst nokpeitus 0,2 HfN + 0,8 ZrN na BK8 (CCCP) cHumaeMbiit
o6bem Matepnana PH 3a meprox croiikoct G xoneGmercst Bommsu 10° mm®,
Ipn HanocTpykTypHOM 3epHe 80-90 HMMHKpOTBepHOCTh Ly = 18,6-22,1 I'Tla,
TOT/a KaK yBeJIHMUeHHE pa3Mepa 3epHa 10 119 HM 3Ta BenMuuHA CHIDKAETCS
10 5,8-10° Mm>. JIu1st TOTO Ke MOKPBITHS Ha miactiHax CaHaBukKopomaHT
CHUMAaeMbIii 00beM 3a IEePUOoJI CTOMKOCTH IIPU pa3Mepe 3epHa BOsm3u 80 HM
U puOJIKaeMces K 3HaYCHU0, kak u st BKS, HO ¢ pocTom 3epHa ObICTpO
yMeHbaercs 10 3,3-10° My npu o = 130 HM. 511 1BYXCIIOIHOrO MOKPHI-
tust Al,O; + (0,2 HfN + 0,8 ZrN) na CannBukKopoMaHT MmpakTHYecKH
BCETla PeaU3y0TCs HAHOCTPYKTYpHI (o0 = 45,6-63,8 HM), a ¢ yueToM TOro,
qro anre3us BepxHero MOkpbiTHs Al,O3 K 9yryHy MHHHMAalbHA, CHH-
MaeMbIi 00beM Marepuaia 3a Mepruo] CTOWKOCTHA MPAKTHYECKH MPEBBIIIACT
i pasen 9-10° v,
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Puc. 1. 'paduku 3aBUCUMOCTH CHIMAEMOT0 00 beMa MaTepUaJia 3a Mepuo
CTOIKOCTH OT pa3mepa 3epHa Jis nokpbiTus: 1 — 0,2HfN + 0,8ZrN na BKS;
2 — na CanpBuxKopomanr (miacrun H13); 3 — nis AByxciioiinoro,
Al,Os3 + (0,2 HfN + 0,8 ZrN) na CanasuxKopomant; 4 — 0,2 HfN + 0,8 ZrN
Ha MC221; 5 — naa CannBuxKopomant 6e3 nokpsitus (H13)
npu 00padoTke cnienuagbHoro yyryna (HB)

[pumenenue nokpeitust 0,2 HIN + 0,8 ZrN na mactuaax MC221
MTO3BOJISIET TTOJYYUTH JOBOJIFHO 3HAUMTENBHBIH CHMUMaeMbli 00beM Mare-
puana 3a mepuox croiikoctu (mopsaka 10° mm®), peanmsyercs ams mamo-
CTPYKTYPHBIX IOKPBITUH € pazMepoM 3epHa oT 36 1o 70 HM, TorJa Kak yBe-
JIMYEHHE pa3Mepa HAaHOCTPYKTYpP CHUKAET €ro J10 3,23-10° mm?>.

UccnenoBanusa anst mnactuH CanaBukKopomaHT 6e3 MOKpPBITHS
TTOKa3aJif, 4TO JJIS TUTACTHH C HAHOCTPYKTYPHBIM ciioeM (oo = 73-82 HM)
CHUMAaeMbIi 00BeM MaTepuana 3a MepHo]l CTOHKOCTH KoneOnercs B Ipe-
nenax (5,04. ..5,4)-105HM, TOTAA KaK JUIsi CYOMUKpO3epHa OH CHIDKACTCS 110
1,910° M

Ha ocHoBe npoBeIeHHBIX UCCIEIOBAHUN MOXHO CIETATh BEIBOIBI:

—00HapyXeHO BIMSHHUE pa3Mepa 3epHa HAa CHUMaeMbIi 00beM Ma-
Tepuasa 3a HepHUoJi CTOMKOCTH, KOTOPBI TEM BBIIIE, YEM MEHBINE pa3Mep
3epHA B MOKPHITUN WM OCHOBHOM MaTepHalie pexymero nHcrpymenTa (PU
6e3 MOKPHITHS);

—II0Ka3aHO, YTO CYIIECTBEHHOE BIMSHUE Ha BEIMYMHY CHHMae-
Moro o0beMa Marepuasia 3a MEepHOJA CTOMKOCTH OKa3blBaeT aJre3MOHHOE
B3aUMOJEHCTBUE 00padaTblBaeMOro Marepuaja C MaTepuaioM IOKPBITHS
i Matepuanom PU (6e3 mokpsITHs);

—TOJy4eHO, YTO TPUMEHEHHE ABYXcioWHoro mokpertust Al,Oz +
+ (0,2 HfN + 0,8 ZrN) mprBoMT K TOBBIIICHUIO CHUMAEMOro o0beMa mare-
pHaia mpakTH4ecKH Ha mopsiaok mo cpaBaeHuto ¢ 0,2 HN + 0,8 ZrN naxe
HaHOCTPYKTYPHUPOBaHHBIM;
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—OTIMYHNE BEJIMYMH CHUMAaeMOro o0ObeMa Marepuaia 3a Mephuoj
CTOMKOCTH C HAHOCTPYKTYPHPOBAHHBIMU MOKPBITHSIMH U CYOMHKPOCTpPYK-
TYPUPOBaHHBIMH MaTepHajaMH COCTaBIIET 5 pa3, Toraa Kak HaHOCTPYK-
TYPUPOBaHHOE MOKpBITHE U MaTepuan PU 6e3 MOKPHITHA UMEIOT He3HAYH-
tenbHOe oTiuune (B 1,1-1,5 paza mo G), a mpu OomnbilioM pazmepe 3epHa
otnuuus 1o G He Oyzer.

BeiBoabl. Hannune HaHOCTPYKTYp NPUBOIMT K MOBBIILICHUIO CTOM-
koctu PU npu MX HOIMYMK B HAHOMOKPBHITUM MM B OCHOBHOM Marepuale
PU, uro TpeOyer ydera MOBBIIICHHS CTOMKOCTH M CHHMaeMOro oObema
MaTepualia 3a epHoJ CTOMKOCTH 32 c4eT 00pa3oBaHHsl HAHOCTPYKTYP.

JIutepartypa

1. Koctiok I'. Y. HaHOTEXHOJIOTHN: BBIOOP TEXHOJIOTUYECKHX Mapa-
METPOB M YCTaHOBOK, IPOWU3BOJUTEIBHOCTh 00paOOTKH, (PHU3NKO-MEXaHU-
yeckue xapaktepucruku HaHoctpykTyp / I'. M. Koctiok. — M. : U3n-Bo
MAHUT, 2014. - 472 c.

2.Koctiok I'. Y. HaHOTEXHOIOTHH: TEOpHs, SKCIICPUMEHT, TEX-
uuka, nepcrexrussl / I'. U. Koctiok. — M. : M3n-so MAHUT, 2012. — 648 c.

3. D deKrTHBHBIC TOKPHITHSA U MOAU(DHUITUPOBAHHBIC YIIPOYHCHHBIC
CJIOM Ha PEXYIMX HHCTPYMEHTaxX : MOHOrp.-cipaBoutuk / I'. W. KocTiok. —
M. : U3n-Bo MAHUT, 2012. — 728 c.

4. Koctiok I'. 1. HaHOCTPYKTYpBI 1 HAHOMIOKPBITHSL: TIEPCIIEKTHBEI
U peanbHOCTh : yueb. mocodue / I'. . Koctiok. —X. : Hail. aspokocM. yH-T
“XAI”, 2009. — 406 c.

HAHO3EPHO B [IOKPBITUM HA PEXKYIIEM HHCTPYMEHTE
N CTOUKOCTD TBEP/JJOCIIJIABHBIX
PEXYIIUX UHCTPYMEHTOB

Kocmiox I'U., Kanmemup U.B. HayuonaneHulii aspoxocmudeckuti yHusepcumem
um. H. E. JKyrosckoeo “XAH”, Xapwros, +30577884206,9.kostyuk206 @yandex.ru

Croiixocts PU BakHas XapakTepuCTHKA, KOT/Ia 00paboTKa BeleTCs
JUITMHHBIX TTOBEPXHOCTEH, Ul TOrO YTOOBI CMEHA PEeKYIIEr0 MHCTPYMEHTA
IPOHCXOJMIIa Tociie 00pabOTKH MOBEPXHOCTH HMIJIM HECKOJIBKHUX, HO LIEJ0e
YHCIIO, WHAYE MPUACTCS CHAMATh PEXYIMI HHCTPYMEHT 10 OKOHYAaHHUS
Meproia CTONKOCTH, 4TO OyACT yAOPOKATH MPOU3BOACTBO TAKHUX JACTAaNCH.

[IpoBeneHo uccie0BaHke CICAYONMX IUIACTHH M3 TBEPIOCILIaB-
HbIX pexyumx uacrpymentos: BK8 (CCCP) + 0,2 HfN + 0,8 ZrN, Caun-
sukKopomant (H13) + 0,2 HfN + 0,8 ZrN; CaunsuxKopomant + Al,O3 +
+0,2 HfN + +0,8 ZrN, MC221 + 0,2 HfN + 0,8 ZrN u CanasuxKopomant
(H13) 6e3 mokpsitus (puc. 1).
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30.00kV__ x5.00k

Puc. 1. Mukpopororpaduu miacrunsl ¢ nokpsiruem 0,2 HfN + 0,8 ZrN na BK8:
a — BOJIM3M BePIINHBI; 6 — BOJIM3HM 30 HBI H3J10MA MOKPBITHS

Ha puc. 2 npexcrapieHbl TpadMKi 3aBUCHMOCTH CTOMKOCTH 3THX
IJJACTHH OT pa3Mepa 3epHa Mpu 00paboTKe CHEIHaIbHOTO IyryHa (HoMepa
KPHBBIX COOTBETCTBYIOT ITOCIIEAOBATEILHOCTH ONMMCaHus). Tawke Hcciaeno-
BaJINCh IJACTUHBI M3 TBepaoro crutaBa MC221 (mpousBoactBa Poccum) ¢
nokpsrrisivu 0,2 HFN + 0,8 ZrN u CangsukKopomanT (N13) 63 mokphITHs.

Puc. 2. I'padpuku 3aBucumoctu croiikoctu PU o1 pa3mepa 3epHa:
1 - nost nokpeitus 0,2 HIN + 0,8 ZrN va BK8; 2 — 1u1st nokpbiTHst
Ha CanasuxkKopomant (mnactuna H13); 3 — nst AByXC/10HHOTO NOKPLITUS
Al,O3 + (0,2 HfN + 0,8 ZrN) na CanasuxKopomant; 4 — 111 10 KpbITHS
0,2 HfN + 0,8 ZrN na MC221; 5 — g CanasuxKopomanT 6e3 nokporrus (H13)
npu 00padoTke cnienuagbHoro yyryna (HB)

BI/IZ[HO, 4YTO JId IIJIaCTHUH BKS8 ¢ IMMOKPBITUCM CTOHKOCTh 3HAYU-
TEJIbHOM BEIMYMHEI PCaIM3yCTCA TOJIBKO IS HAHOCTPYKTYPHBIX HOKpI)ITI/Iﬁ
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(T = 1128-1280 c) npu pa3mepe 3epHa o = 84—88 HM, pU yBEIUYCHUU
pa3sMepa 3epHa naxe a0 115 HM croiikocTs cHMkaeTcs g0 780 ¢ (puc. 3.34
kpuBag 1). Jna mmactur CanasukKopomant (H13) ¢ mokpertnem
0,2 HfN + 0,8 ZrN makcumym croiikoctu (1695 ¢) peanusyercs mpu pas-
Mepe 3epHa BOMM3M 84 HM, JanmpHeimee yBenmndeHne 3epHa 10 119 u maxe
106 HM TPUBOOUT K CHIDKEHHUIO cToMKocTh A0 1395 m 1292 ¢, croiikocTs
OCTaeTCs eIl JOBOJIBHO BBICOKOM.

Hns nnactua CaHaBukKOpOMaHT C JIBYXCIIOMHBIM TTOKPBITHEM
Al,03+ 0,2 HFN + 0,8 ZrN peanusyercs croiikocts oko0 9000 ¢ mpakTu-
YEeCKH IS BCeX IJIACTHH, TaK KaK pa3Mep 3epHa u3MeHsercs oT 45 10 64 HM,
T.€. BCETa Peajn3yI0TCsl HAHOCTPYKTYphl. Maiasi afresust NepBoro cClios 13
Al,O;3 k obpabaTeiBacMOMY MaTepHaty (YyryHy), 4TO JOMONHUTENBHO IM0-
BBIIIAET PaOOTOCIIOCOOHOCTH IUIACTHHBI, YTO TOBOPHT O BAKHOCTH YdeTa
aJTe3MOHHOTO B3anMOJCHCTBUS 00pabaThIBaEMOro MaTepHaia u MaTepraia
MTOKPBITHS WIIH OCHOBHOTO MaTepuana PU [1-4].

T mactuael u3 MC221 ¢ mokpertuem 0,2 HfN + 0,8 ZrN pea-
JU3YIOTCS OTHOCHUTENBHO HeBbIcOKHE T 1 cocTaBisatoT 980, 947 u 672 ¢ mus
pasmepoB 3epHa 36, 53, 71 HM, manbHEHIMH POCT 3epHa CHHUXKAET CTOM-
KOCTb JI0 447 C, ¥ B 3TOM ClIydae peaiu3yeTcsi CyOMUKPOCTPYKTYpa.

[Ipu 00OpaboTke crieMaNbHOrO YyryHa IIACTHHAMH M3 TBEPAOTO
crutaBa CannukKopomanT (H13) 6e3 MOKpBITHS CTOHKOCTH CYIIECTBEHHO
cHKaeTcs 10 520-568 ¢ mpu HaHOCTPYKTYpHOM 3epHe (o0 = 84-88 HM), a ipu
CYOMHKPOCTPYKTYpHOM 3epHe (o0 = 106 HM) CTOHKOCTH CHIKaeTcs 10 207 c.

BeiBoabl. Hannune HaHOCTPYKTYp IPUBOIUT K MOBBIILEHUIO CTOM-
koctu PU mpu MX HaJIM4MK B HAHOMOKPBITHM MM B OCHOBHOM MaTepuale
PU, uro TpeOyeT ydera MOBBIMCHHUS CTOHKOCTH M CHHMAaeMOro oonema
MaTepHa’a 3a epruo]| CTOMKOCTH 3a c4eT 00pa30BaHUsl HAHOCTPYKTYP.

Bemuuna croiikocti PU siBisieTcst onpenenstonieit mpu oopaboTke
JUIMHHOMEPHBIX JieTanei, korna juid 3(QQeKTUBHOTO ucronb3oBanus PU
HeoOxomuMo, 4ToOBl cTOMKOocTh PU Obula paBHa MM KpaTHa BpEeMEHH
00pabOTKM IJIMHHOM MOBEPXHOCTH. JTO MO3BOJHUT M30€XKaTh CMEHBI HHCT-
PYMEHTa TIpH YCIIOBHAX, KOTAa 00paboTKa IJIMHHOW MOBEPXHOCTH HE 3a-
KOHYEHA, 9TO 0COOEHHO Ba)KHO JUISI YHCTOBOH 00pabOTKH.

Jlutepartypa

1. Koctiok I'. Y. HaHOTEXHOJIOTHN: BHIOOP TEXHOJIOTUYECKHX Mapa-
METPOB M YCTaHOBOK, IPOU3BOJUTEIBHOCTh 00paOOTKH, (PU3NKO-MEXaHU-
yeckue xapaktepuctuku HaHoctpyktyp / I'. WM. Koctiok. — M. : U3n-Bo
MAHUT, 2014. - 472 c.

2.Koctiok I'. W. Hanorexnosoruu: Teopus, SKCIIEPUMEHT, TEX-
HUKa, epcrnektuBbl : MoHorpadus / I'. U. Koctiok. — M. : Uzn-Bo MAHUT,
2012. - 648 c.
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3. Kocriok I'. Y. D¢ dexTrBHBIE TOKPHITHS U MOAU(DHUIINPOBAHHBIE
YIIPOYHEHHBIC CIION Ha PEXYIMX HMHCTPYMEHTaX : MOHOID.-CIPAaBOYHHK /
T". 1. Koctiok. — M. : U3n-Bo MAHMT, 2012. — 728 c.

4. Koctiok I'. . HaHOCTPYKTYpBI 1 HAHOIOKPBITHS: TTEPCIICKTHBEI
U peanbHOCTH : yueb. mocobue / I'. M. Koctiok. — X. : Hair. aspokocm. yH-T
“XA”, 2009. - 406 c.

3ABUCUMOCTH TEMIIEPATYPBI CTEKJIOBAHMS
NOJUBUHUINIEH® TOPUJA OT KOHIEHTP ALY
JIUCTIEPCHBIX HATIOJTHUTEJEN

1 . 2
Jlanunckuii B.B., “Paxmanxynos A.A.
1 N N
Hayuonanvhwlii aspoxocmuyeckuii ynueepcumem um. H.E. JKykosckoeo “XAMU,
Vsbexucman, e. Kapuwiu

Beesienne HanonuuTenel B kpuctayumsyrommecs nomamepst (KIT)
MIPUBOJUT K W3MEHEHHUIO UX CTPYKTYpPBHI Ha pa3lIMYHBIX YPOBHSX €€ opra-
Huzayu. [Ipu BBegenun B KII HeOOMbIIMX KOJMYECTB JIUCTIEPCHBIX HAITOJI-
HUTEJNEH YacTHLBI MOCJICIHUX SBIAIOTCA, B OCHOBHOM HCKYCCTBEHHOTO
3aponsimeii cTpykTypoodpaszoBanus (M3C). [IpucyrcrBue HanmomHUTENEH B
OONbIIMX KOJIMYECTBaX IPHBOJAMUT K peanu3aliy 0ojee CIOKHOTOo Mexa-
HU3Ma BO3/ICHCTBUS YacTHIl HAa U3MEHEHHE CTPYKTYPbl Ha Pa3lIM4HBIX CTa-
JMsX ee opranuzammu [1].

B pesyabrare azcopOuum mmoiauMepa Ha ITOBEPXHOCTH YAaCTHIL
HAIOJHUTENSI TIPOUCXOIUT OPHEHTAIMSI MakpOMOJIEKYJ, pa3BUBACTCS IPO-
mecc BosHuKHOBeHUs M3C B KpucTamsyonmxes monamepax [3, c. 12].
Hamnbornee ycriemHo (BO MHOTHX CITy9asiX KOJMYECTBECHHO) YIaeTCs IPOTHO-
3MpOBaTh CBOMCTBA ITOJMMEPHBIX MaTEepUaOB IO IOTEHIMaIaM HaIlOJIHH-
Tenell B oOnacTu conepaHus J00aBOK, COOTBETCTBYIOUIMX MaKCHMYyMY
IUIOTHOCTH TOJMMEPHON MaTpuilel. B mpyrux ciaydasx He Bcerga HaOIro-
JaeTCs TaXKe KaueCTBeHHOe cooTBeTcTBHE [3, ¢. 14].

TemmnepaTypa CTEKJIOBAHUS [T:] HCCIIEAYEMBIX KOMIIO3ULMI onpe-

JIeTSUIAch KaIOPUMETPHUYECKUM METOJIOM C MOMOIIBI0 YCTAHOBKH, B OCHOBY
KOTOPOM IMOJIOKEH METOJ IuaTepMHuuecKor obosoukm [3, ¢. 46—49]. Cko-
pPOCTh M3MEHEHHMs TeMIIepaTypbl CKaHHMpOBaHUs cocraBisuia 4 K/MuH.
[TapameTphl mporiecca cTeKJIOBaHUs ObLUTM pacCUYUTAHBl HA OCHOBAHHWH BbI-
BOJIOB TeOpuHu cBOOOHOTO 00BbeMa [3, ¢. 17-22].

YMeHbllleHHEe 3HAYECHUH ."‘.IT_H MPU CTEKJIOBAHUM C JANbHEHIIM
POCTOM KOHIICHTPALMK MOXET OBITh CBA3aHO C YBEJIMUYCHUEM JOJIH aMopd-

HOTO TIONHMepa, BOBIeYeHHOTO B rpanndHoi cioe (I'C) m mckmodeHneM
9TOH 0NN CEerMEHTOB MOJIEKYJ W3 YMCIIa yJacTBYIOLMX B IIPOLECCE CTEK-
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noBanus. Takoe NPeAnoNoKeHUE NO3BOISET PACCYMTATEL TOIMIMHY [PAHHY-
Horo cios [2]:

v={1—f)=1-2% )

F

rae ¥ — oy “UCKIIOYEHHBIX  MaKpPOMOJEKYI, F - nons meces-
3aHHBIX MaKpPOMOJIEKYIL, ﬂﬂﬂ — 3HAUEHHME CKayKa TEMJIOEMKOCTH HEHAaro-

HEHHOI'O MCXOJHOTO IOJIUMepa.
Eciu ynpouieHHO NpUHSATH YacTUIlbl HANOJHUTENSE B BUIe chepa

pammyca ¥, a TOJIIMHY TPAHHYHOTO TIOTHMEPHOTO clost 0603HaIuTh £1%, TO
06bem I'C BOKpyr 4acTHIIbI Oy/IeT IPEACTaBIeH COOTHOICHHEM:

V, = nl(r + ar)* - r°]. @)

C mpyroit croponsl, oGbemuast goust I'C pasna (1 — )V, rae V, -
o61mas 10715 IIOJTMMepa B cUcTeMe. Pelas cucteMy ypaBHEHHiT MMeeM:

() -1=-pk 3)

1-¥;

[omoOHble pacueTs! matoT 3Ha4deHWs ToiaumHbel ['C it monm-
MEpPHBIX KOMITOHEHTOB HMCCIIEAYEMBIX KOMIO3HIUI, KOTOPbIE COCTABISIOT
70-90 A. Mockonpky nmomusuHIIACHPTOpH ([IBAD) oTHOCHTCSA K Yac-
TUYHO-KPUCTAJUIMYECKUM MOJIMMEpaM, MPH pacdeTe MapaMeTpoB CTEKIIO-
BaHUs M3 00beEMa HOHPIMCpHOI)i MaTpulbl BbIUHUTAJIACh HOJISI KPUCTAJIIU-
YECKOTo MONMMEpPa, He YUacTBYIOIAs B IIPOIlecce CTeKIoBaHus [1].
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Puc. 1. 3aBucumocrs Temnepatrypu crexkiosanus IIBA®
co/Jep:kaHUsl B HeM TEXHHYEeCKOTo yriepoaa

?
2415

Cka4ok yzenbHOH TernoeMKocT npu T, pacCUMTBIBANICA HA €U~

HUILY MacChl OJTUMEPHOM MaTpuubl. [Ipu Beraucnennn snavennii £, u ¥
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HCKIIK0YaIach MPONOPLUUMOHAIbLHAS PEHTIEHOBCKONW CTENEHM KPUCTany-
HOCTH JI0JIs TIOJMMEPA, HE YIACTBYIOLIAs B IIPOLIECCE CTEKIIOBAHMS.
5 _n Jd=x
CpaBHUTENBHO GONBINOE 3HAUCHHE p—?' =7-108 — OTpaxarolee
5]

K
HWHTEHCUBHOCTb MEXMOJIEKYJIAPHOTO B3aUMOIENCTBUS B 00bEME MOJIUMEDA,
He MIPUBOJUT K 3HAYHUTENBHOMY POCTY 1., 4TO Takke OOYCIOBIEHO HAJHU-

YUEM JKECTKOW KPUCTAUIMYECKOU apMaTyphbl.
B ToM cnydae, Korja IMOBEPXHOCTh TEXHMUYECKOTO YIJIepoja Hau-
6onee pazuta (IIM-75), npu MalbiX 1 MaKCUMAIIbHBIX COACPIKAHUSIX ITOTO

HAIOJIHUTENS HAaOIIo[aeTCsl HEKOTOpoe nonmkenue | .. TIpu manbix comep-

JKaHUSAX YIIIEPOAHOTO HATIOTHHUTENS ¢ OOJNBINON YAEThHOH MOBEPXHOCTHIO
(ITM-75) mpoucxoaut oOpa3oBaHWE arperaToB €ro YacThil. B pe3ymbraTe
YMEHBIIAeTCsl 00MIAsl MOBEPXHOCTh KOHTAKTA HAIMOJNHUTENS C MOIUMEPOM.
Oto nmpuBoauT K nmoHmwkenuto T, [IBJI®D. IIpu conepxanuu [IM-75 cBbime
7,0 % ymeHnbiuenue 7, mojaMMepa CBS3aHO C pPa3phIXICHHEM MOJMMEPHOM
MaTpuIbl. O TakuX U3MEHEHHIX B HOHHMepHOfI Marpunie MOXHO CyAUTH 11O
YMEHBIICHHUIO €€ IIJIOTHOCTU, MOJYUYCHHBIM H3 HaHHBIX 00BEMHOIT auia-
tTomerpun. CpeJHUH JTMHEHHBIH pa3Mep YacTHIl UCIOIb3YEMBIX MapoK TeX-
HUYECKOTo yriiepona coorBercTByeT psiay [IM-15 > TIM-50 > IIM-75. Tlo-
3TOMY CITOCOOHOCTH K arperarmu vactui [IM-15 u TIM-50 mensbie, yem y
yacTul Hanoiuureis [IM-75.

TakuMm 00pa3oM, MpH YBEIUYCHUU CONECPIKAHUS ITUX HAIOIHU-
Tenei mpumepHo 10 1,0 %, BEpOSTHOCTh X arperupoOBaHUs MEHBIIE, YeM B
cirygae gactut [IM-75. D1o mpuBoIUT K yMEHBIIICHUIO OOMICH TIIOMAIN af-
copbunu monmumMepa, Omaromaps demy 3aBucumocTts T, [IBA®D, comepxa-
HIero B KadyecTBe HamoauuTeneid yactuusl IIM-15 u IIM-50, HeCKOJIBKO OT-
JIMYHA OT AaHATOTUYHON ISl KOMITO3HUIHiA, cofepxkanmx [IM-75 (puc. 1).

Jlutepartypa
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2. KoMILiekCHOEe  MCCITeIOBaHNE TEIUTOGU3NYESCKUX U (DH3UKO-MeXa-
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CHUHTE3 JOIIYCKIB IK MHOXKUHHA OBEPHEHA 3AJJAYA
MIINHOCTI JUCKOBUX KOHJIEHCATOPIB

r opowko A.B., 2Poiisman B.IT. Xmenvruybkuii HayionansHuil 2yHl' eepcumem
E-mail: iftomm@ukr.net?, Royzman_V@mail.ru

JuckoBi KoHieHcaropy, Hanpukian tiiry K15-5 (3akopnoHnuit ana-
nor CT81) npencraBnstors co000 KepaMidHi AUCKH 3 METaJli30BaHUMH TOp-
LSIMH, 70 SIKUX TpUIasHi BUBoAW. IIpy repmerusanii nux KOHJIEHCATOpPiB
eMOKCHAHNMH KOMIIAyHJaMH 1 HAcTy[THOMY IIPOIECI TEPMOIMKIIOBAHHS
yacTo BiAOyBaloch pyiiHyBaHHS Kepamiku KoHaeHcaTopiB (puc. ). Ipu-
YHHAMU 1BOTO Ae(eKTy HaluacTille € HEeBAal CIOJYYeHHS BIACTUBOCTEH
3’eHyBaIbHUX MatepianiB. OCKUIBKH MPOLECH TepMeTH3alii 1 TepMOLIKK-
JIFOBaHHS CYIIPOBOJKYIOTHCS MOSIBOIO HalPYKEHb B KOHTAKTYIOUHMX MaTe-
pianax, y BHUIaaKy, KOJM BEJIMYMHU LUX HAIPYKXECHb B KepaMilll IepeBH-
LIyIOTh JOIYCTHME IJIsl JAaHOTO Marepially 3Ha4eHHsS, MOXKE BiJlOyBaTHChH

pYHHYBaHHS KOHAEHCATOPIB.

% o @ e ’ m
P p N
~ KOMMAYH[, 3K-242 ~ 5\

Puc. 1. luckoBuii KoHIeHCATOP i pyliHyBaHHS {00 KepaMiku

ITocTtanoBKka 3agavi AocTiMKeHb. 3 METOIO MOUIYKY MPHYUH IO-
sBU 1e(EeKTIB i po3poOKH 3aX0/iB LIOAO 1X yCyHEeHHS OyiM IocTaBlieHa 3a-
Jlaya MOJICNIIOBAaHHSI KOHCTPYKIiI KOHAEHCAaTopa i BU3HAYEHHS THX Hep-
BUHHHX (DAaKTOPIB, Bi/l IKHUX 3aJEKHUTh BEJIMUNHA HAPY)KEHb B KOHCTPYKIIi1
KOHJICHCATOp-KOMITAYH]I 1 3ajjada CHHTE3Y IOIycKiB (00macTi mpare3nar-
HOCTIi), TOOTO OOepHEeHa 3a/ava IOIIyKy TaKoi MHOXXHHH iX 3HA4YeHb, SKi
3a0e3nedyBany O BUKOHAHHS YMOB MIIHOCTI ISl K€pPaMidHMX KOHJICHCA-
TopiB. Taky copMynboBaHy 33124y Ha3BEMO MHONCUHHOIO 00EPHEHOIO 3a-
dauero, MiKPECTIOIOYM THM CaMUM, 10 il poO3B’S30K mNepeadayae BH3HA-
YEeHHs] MHOXKMHH 3HaueHb (00Jacti) B mpocTopi nepBuHHUX (akTopis. Lliero
00CTaBMHOIO BOHA BiJIPI3HSAETHCS BiJ TPaaULiiHO pO3B’sA3yBaHWX B Oara-
TBOX Tally3siX TEXHIKM TOYKOBHX 33J1ad, B SIKHX 3a Harepe] BilOMHM BEK-
TOPOM HapaMeTpiB Ha BUXOI, BU3HAYAETHCS JIMIIEC OJMH BEKTOP IIEPBUHHUX
(haxTopiB uu (ab0) mapameTpis.

Ilobyoosa mamemamuunoi mooeni KOHCHMPYKYIi KOHOEHcamop-
Komnayno. Po3B’s13aTn 1ocTaBieHl oOepHeHi 3a/aui 03Hayae BU3HAYUTHU OII-
TUMaJIbHI 00J1acTi 3HaueHb (Pi3MKO-MEXaHIYHUX XapaKTePHCTUK MaTepialiB
1 TEOMETPUYHMX PO3MIpIB CIIOIYYEHHX EIEMEHTIB, 10 TapaHTYIOTh IS Ke-
paMiKe KOHICHCATOPiB BUKOHAHHS YMOBH Ipale3aaTHOCTI

28



Cpn S [G}, (€))

ne O, — CKBIBAJICHTHI HANPYKEHHs Yy MaTepiani KOHJEHCATOpa,
[G:| — JIONYCTUMI HaNpyKeHHs y MaTepiai.

Jns poro HeoOXiTHO OyJI0 BU3HAYMTH 3aIEKHICTH JiBoi yacTrHU (1)
BiJl BKa3aHMX MEPBUHHUX (aKTOPiB, TOOTO MOOYyAyBaTH MaTeMaTHYHY MO-
JeTb JOCII/PKYBaHOT KOHCTPYKIi. JIJIsi 1[bOr0 pO3IJsIHEMO PO3PaxyHKOBY
CXeMy B3a€MOJI1 KepaMi4HOrO IMCKY 3 Ti€I0 YaCTHHOI KOMIIayHJa, sKa
aJire3ye 3 Ooro TOPIEBUMU ITOBEPXHIMH. B mojanbmomMy Bei BEIMYMHY, 110
XapaKTepU3yITh KepaMiKy, Oy/IeMO I03HAYaTH iHICKCOM 1, a KoMmayHa — 2.

[Noknanemo TOBHWMHY AMCKY H 1 TOBIMHY KOHTAaKTYIOHYOro Iapa
KommayHaa h mamiMu nmopiBHSHO 3 pagiycoM R; mucky (puc. 2) i BHeceMo
HACTYIHI TPUITYIICHHS: HANPYKCHHSIMH BiJl XIMi4HOI yCaaKd KOMITayHIa
HEXTyeMO; Koe(ilieHTH JiHiifHOTO TeMrieparypHoro posumpenHas (KJITP)
KepaMiKH o; 1 KOMITayHJa O, BiIMiHHI, 9acTille 0L1<0ly; JeopMarii mmaKo-
pstoThes 3akoHy ['yka, BIpHOIO € TirmoTesa IJIOCKHX Iepepi3iB; BBAKAEMO, IO
TeMITeparypa Mol AUCKY i KOMITayH/Ia TIOCTIHHI 32 BUCOTOIO 1 PaiycoM.

[Micnst repmern3anii KepaMidHUX OUCKIB BiIbHA Oedopmaris eme-
MEHTIB KOHCTPYKIii B)K€ HEMOXJINBA, 1 HA KOHTAKTYIOUMX MOBEPXHAX BH-
HUKA€E PO3MOJiJieHe MO IO HAaBAHTKEHHS 1HTeHCUBHOCTI ( (puc. 2). [Ipu
CTalLliOHApHIH TeMIepaTypl BB)KaeMO HOro MOCTIHHUM 110 pajiycy Koua.

| =]
5 = g

Puc. 2. KepamiuHuii AMCK KOHAEHCATOPA, 1O A/re3y€ MO TOPUSX 3 FePMETHKOM

BuainuMo B TUCKY IBOMa CIHiBBICHUMH IHIIHAPHYHIUMHE MTOBEPX-
HAMU pagiyciB i I+ dr , sigmosinmo, i xBOMA IUIOILMHAMM, L0 MPOXO0 IATh
yepe3 BiCh JUCKY 1 TAKUMH, SIKi YTBOPIOIOTH Mik c000t0 KyT d@, eieMeHT
toBumHO0 H (puc. 2, 3). Anamoriunuii exeMeHT TOBUMHK h BHIiIMMO B
KOMITayH/Ii.
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Tlomanpnn BUKJIAIKA BHKOHAEMO
Ot

C oo+ 40 . . .
z MaJIbH1 pallaJibH1l HAIIPY>XXCHHSA Ha LU-

b JMHAPUYHIN TTOBEPXHI €JIEMEHTA, 10 Ma€
Q) \c'

N
r dr

1A KE€paM1Ku, I[MO3HAYXBIIN Grl HOP-

paniyc I, G, — HOpMaJIbHI HaINpyXEeHHS

dz

Ha IJIOCKUX OOKOBHMX IPaHSX €IEMEHTY
(okpyxHi HarpyxenHs). [To numinapry-

1 uiit moepxui I+ dr pamianeri Hampy-

Puc. 3. Pospaxymcosa cxemMa JKEHHS OTPUMYIOTh pr[piCT do-r i

1

KOHJ/IeHCaTopa
BHacmilok 0chOBOI CHMETpii JHCKY 1| HaBaHTa)XCHHs, NOTHYHI Ha-
MPYKEHHS 10 OOKOBUX T'paHsAX eleMeHTa BiacyTHi. ToMy HOpManbpHI Ha-
TIPY)KEHHS € TOJNOBHUMH. Bkazanwii Ha puc. 2. HampsM HaBaHTAKEHHS (
OyzmemMo BBaKaTH JOJATHHUM.

BcraHoBneHO, 10 CTHCKYIOYiI OChOBI HANpyXKEHHs B Kepamili i
pO3TATYIOYM B KOMIAyHJI MaroTh BUTILN (2), (3), a popmynu uis BU3HA-
YEHHS KOHTAKTHOTO TUCKY P, , pa/ianbHuX i OKPY)KHUX HAlpyXeHb B Ke-

pamimi i KOMIayHAi, IO aare3yloTh JHINE M0 IMTIHIPUYHIA IOBEPXHI,
sursin (4)—(7), Tabom. 1.

Ta6auusa 1 — KoHTakTHMIi THCK | HANPY2KeHHSs
B eJleMeHTaxX KOHCTPYKUII “‘KoHAeHcaTop—KoMNayH™

Howmep
Dopmyna (bopmyH
2 o1 (2)
oz, =(op —og)t-(YEy +1/E, -RY 2Rh+h*
N N = 3
oy, :(al—az)t~[(2th+h2//(El~R12)+]/EzJ ©
1@
201 2
Ey E,| (Ri+h)' —R! |
6, =0y = _Plk )
012 = R RE-[1- (R +n Y [R? | /[ (R +1Y —RE | ©
S 7
ctz:Fik-R12-(1+(R1+h)2/R2//[(R1+h)2—Rlﬂ 0

OCKiTbKH KepaMika sBIsie cOOOK0 KPUXKUH MaTepiall, Mo IOTaHO
OMHUPAETHCA PO3TATY, U OLIHKK MIIHOCTI IHWCKY KOHIEHCAaTOpa MOXKeE
OyTH BUKOPUCTaHAa JIpyra Teopisi MilIHOCTI, 3 SKOIO:
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Gaear =011 — H(Glz + 013] < [Gl] ' (8)

ae O,, 2 G, = O;; — TOJIOBHI HANIPY)KeHHs B KepaMilli. B Hamomy

BUIAJKY, B CHJIy IPUHIIUITY CYHEpPHO3HIii, TOJOBHI HAPYXEHHS € anreo-
pamHHMﬂ cymMamu OJHONMEHHHX HalpyKeHb, 10 BUHUKAIOThH npu anaresii
KepaMiKu 1 KOMIMAayHJla TiIbKH MO TOPLSX, 3 OXHIEI CTOPOHH, 1 JIMIIE MO
WIIHAPUYHIA NOBEpXHI — 3 iHIIOI. BiqmoBiiHICTh MK HOMEpaMH TOJIOB-
HUX HamnpyXeHb 1 Ha3BaMHU HANpYy)KeHb MOKHa BCTAaHOBUTH IIiCIsl anreod-
paiuHOrO MOPIBHSHHS BEIUYMH OCHOBHX, pajlialbHUX 1 OKPYKHHUX HaIpy-
*KeHb. SIkmo ymoBa (8) He BUKOHYETHCS, TO MOKJIMBE PyHHYBaHHS Kepa-
MIYHOTO JHCKY.

AZIeKBaTHICTb pPO3POOJICHOI MaTeMaTHYHOI MOJENi JJOCIiKyBa-
HOMY 00’€kTy Oejla TepeBipeHa EKCIIEPUMEHTAIbHO, 30KpeMa, BCTaHOB-
JICHO, 0 YUM OLJbIle aare3is KOMIAyH[Ia J0 KepaMiKd 1 9uM OiibIie pi3-
HUISL B 3HAYEHHSIM X (i3MKO-MEXaHIYHMX XapaKTEPHUCTHK, MEpIl 3a BCE B
KJITP, TuM BHINe 3HA4YCHHS 3yCHJIb 3CYBY IPH 3MiHI TeMIEpaTypH Bix
CTaHy piBHOBard i TUM OUTbII PO3TATyI0UHN AedopMariii.

s 3a0e3medeHHs MIITHOCTI KepaMiKu MOXIIHBI pi3HI murixu. [lo-
TepIe, BpaXxoBYIOUH, M0 MIITHICTh KepaMiky Ha CTUCK npuOim3Ho B 10 pa-
3iB BHIIE MIITHOCTiI Ha PO3TAT, CIiA CpoOyBaTH IUIIXOM IMiAOOPY PEKUMY
CHIKaHHs 1 BiANAJIIOBaHHS CTBOPHTH MOMEPEIHBO HAIPYKEHY (ctucHyty)
KepaMiKy, o0 po3Taryroda Jisi KOMIIayHJa IpU 3MiHI TeMIepaTrypu Hpu-
BOJIMJIA JIMIIE JO 3HW)KEHHS CTUCKYIOUMX HampyxeHb. Ilo-npyre, MoxHa
BUIIPOOYBaTH 3aXWCHI IUIIBKH, IO HE aAre3yloTh abo ciabo aares3yoTs 3
KepaMikoro, ajie aare3yloTh 3 kommnayHnoMm. Ilo-tpete, ciig T muisxom
mia00py TaKuX KOMHaYH,HiB sKi Mami O sSKOMOTa MEHINy BiAMIHHICTH B
KJITP Big KepaMlKH Mally anaresiio, aie B TOH ke 4ac Oynu O JOCTaTHBO
€JIACTMYHHMMH 1 He PYWHYBAJIHMCh caMi IIPH CTUCKYBaHHI B IPOLECI 0XOJIO-
JokeHHst. [l peamizaiii mepmmx ABOX BapiaHTiB HEOOXiJHI CYTTEBI JO-
POOKHM TEXHOJIOTIYHUX TIPOLECIB BUTOTOBJIEHHS 1 repMmern3alii KOHJeHca-
TopiB. Hal TeXHONOTIYHIIIMM BHIAETHCS TPETIH HUIAX.

Po3é’a30Kx mHOMcUnNHOT 00epHenol 3adaui cunmesy 0ONYcKieé HA
Qizuxo-mexaniuni xapaxmepucmuku Komnaynoy. J1ns 3ade3rnedeHds Mill-
HOCTI KepaMiK¥ KOHJCHCATOPIB, BUXOSMYHN 13 BUCIIOBICHUX TillOTE3 PYHHY-
BaHHS, HEOOXiIHO OYyJI0 3HAWTH KOMIAyH/ 3 TAKMMH (Pi3NKO-MeXaHIYHUMH
XapaKTEePUCTHKAMU, OJIM3bKUMH JIO BiJIIOBITHHX XapaKTEPUCTHK KepPaMikKH,
o0 BUKOHYBajlach yMoBa (8).

Brn3pKicTh XapakTepucTUK O3Hauae, 0 HOMIHAIbHI 3HAYEHHS Iep-

BUHHUX (aKTOpiB, fAKi BM3HAYAKOTh BJIACTHBOCTI KOMIayHma o.,,E,,u,

TOWIBHO BUOMpPATH TaKMMH, IO CHIiBIAAAIOTh 3i 3HAYEHHAMH a, E,,p,

(tabm. 2). Toai B HOMiHANBHIH TOYL rapaHTOBAHO BUKOHAHHS YMOBH (8).
31



Tabmus 2 — 3HauyeHHs epBHHHNX (AKTOPIB KOHCTPYKIHT KO HI€HCATOP-KOMIIAyHI

Kepamika
ay -10°, rpan.” E, -10°, MIla Ly H 102 m R 107%™
11 1,13 0,31 0,52 1,575
Komnaynng
o, -10%rpan.t | E,-10°, MIa | p, h-102 m R,-10%
35 0,092 0,34 0,1 1,575

Jns Toro, mo6 3HaWTH MaKCHUMAaJIBHY KiJIBKiCTh THIIIB KOMITayHIY
i3 BKa3aHWMH BIACTUBOCTSAMH, B SIKOCTI KPUTEPIiiB ONTHMANBGHOCTI MpH-
poxuo npuitasatu GyHKUii Bugy F =8; — max, i =1, 2, 3. 3Bomsun 3amaudy
BEKTOPHOI ONTHMI3alii 1O OJHOKPUTEpiabHOI 3a JIOMOMOTOI0 JiHIHHOT
3TOPTKHU KpHUTEPiiB [3], MaeMo 3amady y BUTTIS I

n
F=-Y¢8 —min. 9)

i=1
Buxozsiun 3 anpiopHoi OIIHKK CTYNEHS! BIUIMBY BKa3aHUX Mep-
BUHHUX (DaKTOPIB Ha BEJIMYMHU HANPYKEHb I KOHTAKTHOIO HaBAHTAXKCHHS,
Koe(]ili€HTH MpPH JOMTyCKaX B 3ropTii (paHTH), OOYMCIIeHI 32 METO/IOM Tap-

HUX NopiBHAHB T. Caati [3], CTAaHOBIATE: IpU JOMYCKY HAa O, = C;=0,6, Ha
E,=c¢C,= 025, sa p, =c;= 0,15. Jlns nepsunnux Qaxropis i mapa-

METpiB Moiexi Oyny MpUITHATI HACTYITHI OOMEXKEHHS.
11-10%< a,<1-10% 4510 E, <1,13-10°, 0,31< 1, <04, 10%< h <1,1-10%, (10)

MIPUYOMY OCTaHHE OOMEKEHHS B3TO 3 TY Ha KOHCTPYKILIIO reépMETH30Ba-
HOTO KOHJeHcaropa. B skocTi [Gl] B3sTO 3Ha4deHHs 17 MIla. IlepeBipka

BUKOHAHHS OOMEXeHb (8) Ha KOXHOMY KpOIli ONTHMI3aliiHOTO MPOIECY
MPOBOJIMIIACH Y BEPIIMHAX OTPUMAHUX apaseseImine/IiB.

Po3B’s130K 3a7maui onTUMI3aIii, MoKas3as, Mo OTPUMaHa 00JIaCTh 3Ha-
4YeHb (Pi3MKO-MEXaHIYHUX XapaKTEpPUCTHK HACTUIBKM MaJla, 10 B HiH He
MIiCTHTBCS JKOJHOI TOUKH, IO BiAIMOBiIa€ KOMIAYHAaM, sIKi Ha ChOTOJHI 3a-
CTOCOBYIOTBCA. ToMy OyIT0 IPHIHSTO PIMlICHHSI PO3TIIIHYTH O1TBII MilIHY Ke-

pamiky 3 [0'1] =30 MlIla, a HOMiHaNBHE 3HAYEHHS MOIY/IS IPY>KHOCTI KOM-

nayHaa BUOpaTH TaKuM, IO JOPIBHIOE 3HAYCHHIO i1 KommayHaa DK-242.

Toni oOMexeHHs Ha 3HAYSHHS LbOTO NMEPBHHHOTO (haKTopa MaloTh BHUIIIS

0,08-10°< E <0,092-10° MITa. ITpu 1»0My po3IHpeHHs 00IaCTi Bij HOMi-

HaJIHOT TOYKH Nepe0adaock JIMIe B CTOPOHY 3MEHILEHHS MOJYJIS TP YX-

HOCTI, OCKIJIBKH TIPH I[bOMY 3MEHIIYIOThCS 3HAUYEHHs HAINpyXXeHb B Kepa-

Mini. OTke, OyB 3aIIPOITOHOBAHUIT MTOMIYK O1IbIII €JIACTHYHUX KOMITAyH/IiB.
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B pesynerari po3B’s3Ky 3a7adi ONTHMI3AIlii OTPAMAaHO O0JIacTh Tparie-
3IaTHOCTI BUPOOY Y BUTIIAII:

1110°< o, <11:10°,0,091-10°< E, <0,092-10° 0,31 <, <04. (11)

AmHaii3 pe3ynbTaTiB po3B’si3Ky [10Ka3aB, L0 cepejl KOMIayH/iB, SKi
JI0 TeTep BUKOPHCTOBYBAJIKMCH, BIACYTHIH MpecTaBHUK 3 (i3uMKo-MexaHiy-
HAMH XapaKTePUCTUKAMH, IO 3aJ0BONBHAIOTE (11), TOOTO icHyr04i KOM-
TMayHIW HEe B 3MO3i 3a0€3MeYMTH Mpane3laTHICTh KOHCTPYKIII KOHIEHCa-
TOpa 1 MPHU MOOBITBHUX CIIONYYCHHAX (Pi3MKO-MEXaHIYHHX XapaKTEPHCTHK
KepaMiKH i KOMITayHIy MOIHBa mmosiBa AedektiB. Tomy mianmpueMcTBy-BH-
TOTOBIIIOBaYy OYJI0 PEKOMEHJOBAaHO BiIIMOBHTHCH BiJ Monudikaliii Bigo-
MUX THITIB KOMIIAYH/IB 1 3aifHATHCH PO3POOKOI0 KOMITayH/IiB 3 IPUHIIUIIOBO
HOBUMH BIIACTHBOCTSIMH.

OnHak 1e 30BCiM HE 03HA4ae, M0 abCONIOTHO BCi BUPOOM OynyTh
neextHUMH. [lo-TIepiie, 00IacTh B TPOCTOPI Pi3UKO-MEXaHIYHIX XapaKTe-
PHCTHK, yTBOPEHA 3HAUCHHSIMH pealbHUX KOMIIayHAiB, MOXE IIePETHHATUCH
3 Tileprmapaesenine oM, yTBOPEHHM yMoBamH TparesgarHocti (11). B
IBOMY pa3i YacTWHA KOMIIAyH[iB, 3HAYCHHS (Pi3UKO-MEXaHIYHUX XapakTe-
PHUCTHUK SIKUX OYIyTh Halle)kaTH MHOKHHI TOYOK Tijia MEPETHHY, 3MOXYTh
3a0e3MeYnTH YMOBY IIpale3qaTHOCTI BUpPOOy (8).

[o-mpyre, OCKiNbKKM BHACHiIOK PO3KHIY 3Ha4YeHb (i3MKO-MeXa-
HIYHI XapaKTEepPUCTHKH KCpaMlKI/I B npocmp1 OyIyTh YTBOPIOBaTH JESIKY
o0nacTh, NP CKJIAJAHHI BUPOOIB MOXJIMBI BHIAIKH TAKOTO CIOIYYCHHS
XapaKTePUCTHK KepaMiKi 1 KoMIayHZy, sKi 3a0e3nevyaTh BUKOHAHHS yMOB
mpare3aatHocTi. ToMy HeoOXiTHO 3a0e3NeUnTH CeNeKTHBHE CKIAIAaHHS BY3-
7iB, sIKe moisrae y BUOOpI mapTii marepiayiB TakMM YHHOM, o0 3a6e3-
MeYUTH BUKOHAHHS (8).

Hepyiinienuii Konmpo/b, 0iazZHOCMYBAHHA | NPOZHO3Y6AHHA Mil-
Hocmi KoHOeHcamopie memodom axycmuuHoi emicii. Yepe3 te, mo Ha
CBOTOJIHI BeJMKa KiJbKICTh KOHAeHcaTopiB Tumny K15-5 excrumyaryrorses y
PI3HOMaHITHHX JOpPOTOBAPTICHUX BIJMOBINAIFHUX 32 O€3leKy cucTeMax
JiTakiB, BiAMOBa KOHICHCATOPIB dYepe3 PO3repPMETH3AINI0 iX KOHCTPYKIil
MO>XK€ TIPUBECTH /IO BiJIMOBH IILIOTO BY37A i, SIK HACTIIOK, 3arHOei JiTaKa.
B wiif curyarnii Oyno BaXIHWBO, HE BiAMOBIISTIOYHCH BiJl BUKOPHCTAHHS IIHX
KOHJICHCATOpIB, HE JOMYCTUTH X PyWHYBaHHS B IPOIIEC eKCILTyaTallii, ToMy
Oyia mocraBieHa 3ajada CTBOPEHHS METOAY 3aBYaCHOIO IONEPEPKEHHS
PO MOKJIMBICTH 1X pyiHyBaHHs. | B Wil curyarii aBropamu OyB 3ampo-
MTOHOBAaHUH 1 peaysi3oBaHNI METOA 1 3aci0 HepyHHIBHOTO KOHTpOJIIO, jiar-
HOCTYBaHHS 1 POrHO3YBaHHS MIITHOCTI KOH/IECHCATOPIB METOJOM aKyCTHY-
HoI eMicii (AE), skunif morepemkae mpo MOXIMBICTh PO3TEpMETH3ALlil KOH-
neHcaropiB. JleranpHe BHKIANeHHS IIi€l poOOTH BHXOAWTH 3a PaMKH ITi€l
CTaTTi 1 yBiiAe A0 iHIMX MyOmiKaIiif aBTOPIB.
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BucnoBku. [TobynoBaHa MaTeMaTH4Ha MOJENb KOHCTPYKLIi JHC-
KOBOTO KOHJEHCaTOpa i BHSBICHI NMEpBHHHI (HaKTOPH, sKi BIUIMBAIOTH Ha
BEJIMYMHY BUHUKAIOUHX B KOH/ICHCATOPaX HAIIPYKCHb.

Po3B’s13aHa MHOKMHHA OOEpHEHA 3a7ada CHHTE3Y JIOMYCKiB Ha ¢i-
3UKO-MEXaHIYHUX XapaKTePUCTUKH KOMIIayH/Ia, K1 3a0€3MeYyI0Th MillHICTh
KepaMiyHuX KoHAeHcaropiB. [loka3aHo, 10 cepell iICHYIOUMX KOMIIayH/iB
BIZICYTHI# MpeJCTaBHUK 31 3HAYEHHSIMU XapaKTEPHCTHK, IO 3a/I0BOJIbHSIOTh
yMOBaM 00epHEHOI 3a/1aui, 1, OTKe, HOCTaRIeHa 3a]a4a HE Ma€ PO3B’s3KY.

Po3pobneno mero/ HepyHIBHOr0 KOHTPOJIFO, JIarHOCTYBaHHS 1 TIPO-
THO3YBAaHHS MIITHOCTI KOHJICHCATOPIB METOAOM aKyCTHYHOI eMicil, 10 JaJIo
3MOT'Y POJIOBXKUTH 1X €KCIUTyaTallifo, IEPiOJMYHO IX IiarHOCTYHOYH.
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HAIPSAMU NIIBUINEHHSA CTYHEHSA IJIEAJIBHOCTI
HECYUYHUX CUCTEM 3AIIBHNYHUX HAIIIBBAT'OHIB
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Jeporcasruii eKOHOMIKO-MEXHOLOI YUHULL YHI 6ePCUMEm MPAHCROPIMY
M. Kuis, eyn. Jlykaweesuua, 19, e-mail: fomin1985@list.ru

YcnimHe icCHYBaHHS 3aTi3HHYHOTO TPAHCIIOPTY 0araTo B 4OMY 3a-
JESKUTH BiJl e(PEKTHUBHOCTI KOHCTPYKIiHd BaHTOKHUX BaroHiB, sIKi 3HaXo-
JSITBCS B ekcrutyaranii. [Ipu 1ipoMy HaiOLIbII MacoBUM Ta 3aTpeOyBaHHM
cepell BaHT@XHMX BAaroHiB € IApK HAaliBBAaroHiB, Ha JOJIO SKHX IIpH-
xomuThes moHax 50 % BCBOTO BaHTaXK000iry 3ami3Hunmb Ykpainu. Ilpore
pe3yAbTaTH PO3TILINY TEXHIYHOTO CTaHy HamiBBaroHiB [1] Bkazamm Ha Te,
mo moHaz 80 % iX mapKy eKCIUTyaTyIOThCSl Ha TPaHi IPU3HAYEHOTO TEPMiHY
ciyx6u (22 poku), Ta chOPMOBAHO 3 MOPATBFHO 3aCTApiyIMX MoJeNel. 3a3Ha-
YeHE apryMeHTye HEOOXIiTHICTh PO3pOOJICHHS, BIPOBAKCHHS Y BHPOO-
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HHUITBO Ta EKCILTyaTalii KOHKYpEHTOCIIPOMOKHHUX HamiBBaroHis (HB) Ho-
BOTO TOKOJIHHS 3 Cy9acHHM piBHEM TEXHIKO-€KOHOMIYHHX Ta €KCILIyaTa-
miitanx mokasuukis (TEEIT).

Pesyneratét po3risay iCHYF0UOro HayKOBO-TEXHIYHOTO 3amauty [1, 2]
Ta Cy4aCHHX TEHICHIIIH 31 CTBOPEHHS HOBUX MOJIEJICH HalliBBaroHiB BKa3aB
Ha LIECIPSMOBAHICTh HUHIIIHIX MPOEKTYBAIBHUX POOIT Ha MOZAEPHI3aLli0
X KOHCTPYKILIH 32 PaxyHOK YJOCKOHAaJEHHS MOJYJIB XOJIOBOi YacTHHH,
ABTO3YEITHOTO YCTAaTKyBaHHS Ta aBTOTaNbMiBHOTO oOnanHaHHS. [Iporte oc-
HOBHUM pOOOYMM OpraHOM HAITliBBArOHIB, SIKMI Oe3MOCepeHbO KOHTAKTYE
3 BAHT@XKEM Ta BUKOHYE OCHOBHY KOPHCHY (QYHKLIIO, € iX Hecydya cucTeMa
(HC) — monyns xy3oBa (00’emHye CKIamoBi Ky3oBa Ta pamu [2]). OmHax
YAOCKOHAJICHHIO MOJIYJs Ky30Ba HAa CBHOTOAHI IpPHIIIEHO HEIOCTATHIO
yBary. JIist BUpIlIEHHS HayKOBO-TeXHi4HOT mpobiemu 3i crBopenns HC HB
3 BucokuM piBHeM TEEII HeoOxiaHO reHepyBaTH iX CTPYKTYpHI Ta (yHK-
[[IOHAJIbHI CXEMH HOBOTO TOKOJIHHS, 10 OOIPYHTOBYE HEOOXIHICTh, CBOE-
YacHICTh Ta aKTYaJIbHICTh PO3POOJICHHS KOHIENTYaJIbHO HOBOT TEOPETHYHOT
OCHOBH JUIA 1X NPOEKTyBaHHs. Taka Teopist MoBHHHA Oa3yBaTHCS Ha repc-
MMeKTHBHUX TOTIIAIAX 1IE0JI0Ti] CTBOPEHHS TEXHIYHUX 3ac00iB, IMEPEIOBUX
MeToJax Ta MiAXoAaxX aJalTHBHOTO ONTHMI3allifHOrO aBTOMaTH30BAHOTO
MIPOEKTYBAaHHS, Cy4aCHUX MOXIIMBOCTSIX OOUMCIIOBAIBHOI TEXHIKH, HAKO-
MUYCHOMY JIOCBiJli BUTOTOBIEHHS Ta ekciuryaTtanii HB. Ilpote pesynsratu
aHaJIi3y JIOBIKOBOI Ta CIel[ialbHOI HAyKOBO-TEXHIYHOI JIiTepaTypu OB’ si-
3aHOI 3 TPOdiIeM TOCTIKYBAHOTO MHUTAHHS BKAa3aJd Ha BIJCYTHICTh BHU-
CBITJICHHS BiJIIIOBIAHUX 3MiCTOBHUX PO3POOOK, IO CTPUMYE E€BOJIIOL[IOHY-
BaHHsI BiTYM3HAHMX KoHCcTpykniin HC HB.

MeToro JOKIaQy € BUCBITJIICHHS pe3yJIbTaTiB NPOBEICHUX Hay-
KOBO-JIOCIITHUX POOIT 3 BU3HAUCHHS NULIXIB ITiIBUIICHHS CTYICHS i1eaib-
HOCT1 HECYYMX CHCTEM HaIliBBaroHis.

IIpononyeTscs Bu3HaueHHs cryneHs igeansHocti HC HB — sx iH-
TErpajbHOrO MOKa3HHKA, 3HAYCHHS KOTO MOKa3ye JOCKOHAIICTh KOHCTPYK-
iii HC BB nuisxoM BU3HAYCHHS CTYICHS HaONMKEHHS 00’€KTY, IO pO3-
TJISIAETHCS, 710 MOTO i/eajbHOr0 BUKOHAHHS (TapaMerpH SKOTO BXKE BH-
3HAuCHI, BI/IMOBIIHA METOIMKA HaBeACHA Y [2]).

3a pe3ynbTaTaMH IPOBEACHUX JIOCTIUKEHb 3 BU3HAYCHHS iaeab-
HUX 3HaueHb MOKa3HUKiB Ta mapamerpis HC BB [2] Oymo 3’sicoBaHo, 110 110
OCHOBHHX (3HaUeHHS SKUX € KIIOYOBHMH IpPH TEXHIYHOMY OI[iHIOBaHHI
KOHCTpyKIii) mokasnukie HC BB moxHa BigHecTH: MarepiaJoeMHICTh M,
BaHTaXXOMIAHOMHICTh P, Ta KOPHUCHHUI HAaBaHTaXXyBaJIbHUN 00’€M Ky30Ba V.
ToMmy y sIKOCTi IOKAa3HHUKIB, SKi XapaKTEPU3YIOTh CTYIIIHb 17IealbHOCTI OKpe-
moi koucTpykiii HC BB moxHa Bignectu came: M, P, V. Ilpu npomy 3Ha-
toun 3HauenHs ineanpHoi HC HB (M;, P;, V;) MOXHa BU3HAYHUTH CTYICHb
HabmmxenHs nocnimkysanoi HC HB (M, P,, V,) mo imeamsHOTrO, SIK EBK-
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JIOBY METPHUKY, TOOTO BiACTaHb MK BIAIIOBIAHUMHU TOYKAMH Y IIPSIMOKYT-
Hiif cHCTEeMi KOOPIUHAT Y MPOCTOPi 3a HACTYIHOO (hOPMYIIOIO:

R =M, = MY +(F, - Y +(V,- V)

o))

B pesynbraTi mocmimkeHb 0cOOIMBOCTEH KOHCTPYKIIiH, €BOIIOLIT
PO3BHUTKY TEXHIYHHX CHCTEM [3] Ta Cy4acHOTO JOCBiTy HAyKH 1 TEXHIKH BH-
3HAYCHO HACTYIHI OCHOBHI IDUISXH ITiABUINCHHS CTYIICHS iJeabHOCTI KOHCT-
pykuit HC HB: 1) ckopodeHHS OKpeMHX YaCTHH CHCTEMH. 3a3Ha4eHe MOXK-
JIMBO BUKOHYBAaTH, HAIIPUKJIAM, 32 PaXyHOK 00’ €JHaHHA (QYHKI[IH AEKITBKOX
€JIEMEHTIB Y OZHOMY a0 palfioHaIsHOMY X mepeposmno . Hampukam mepe-
NEeKTHBHICTH Ta Mpale3AaTHICTh TAKOro HANpsMKY OYJIO MiATBEPIHKEHO MpH
MepeHeceHHi (GYHKINH (3 MOJaNbIIMM BUKIIOYCHHSIM HOTO 13 KOHCTPYKIIIT)
00B’s13yBaHHSI HIDKHBOTO CTIHM TOPLIEBOI HAIliBBaroHiB Ha OajIKy KiHIIEBY
pamu, 110 JO3BOJMIIO CKOPOTUTH MaTepialloOEMHICTh Ta 3HU3UTH BUTPATH HA
BUTOTOBJICHHSI TaKMX MOJIEJICH HalliBBaroHiB; 2) JIKBiAAI[isi OKPEMHX IIPO-
nexyp, omepanii uu mpoueciB. [I0O3UTHBHUM IPUKIAJOM 3aCTOCYBaHHS
[BOTO HAMPSAMKY € BHKJIIOUCHHS 13 KOHCTPYKIIii HAIlBBarOHIB-XOIEPiB IS
rapsYAX OKATHUIIIB Ta arjoMepary CUCTEeMH 3MAIIeHHS i JIIMITHIKOBHUX BY3JIiB
BaJIy PO3BAHTAXYBAJIFHOTO MO/ 1 mepeHeceHHsM ii (QyHKIIH Ha KOHCT-
PYKTHBHO HOBi 3HOCOCTIHKI BCTaBKH; 3) 301IbIICHHS KIJTbKOCTI BUKOHYEMHX
GyHKIIH. Hanpukiay JOyKOMIUJICKTYBAaHHs HAIliBBArOHY 3HIMHHM JaxoM,
TOOTO MOJaBaHHS 10 Horo (yHKIiH MOXIUBOCTI TMEPEBE3CHHS BaHTAXIB,
AKi ITOTPeOyIOTh 3aXUCTy Bia aTMocdepHux onani. [lepeneceHHsM Kopuc-
HUX QYHKIiH 1HIMX MOYITiB Ha MOJYJIb KY30Ba; 4) 301IbIICHHS BITHOCHUX
noka3HukiB. Y HB ns TeHOeHIis MposBiseThCs, 30KpeMa MOCTIHHUM To-
IIYKOM IUISXiB 3MCHIICHHS KOC]IIi€eHTy Tapd (CHiBBIIHOIICHHS TapH 10
BaHTAXOMIAHOMHOCTI) Ta KOPHUCHOTO BHKOPUCTaHHS TrabapWTHOTO IIpoc-
TOpy; 5) 3acTOCYBaHHS OiJBII IPOTPECHBHUX: OONAHAHHS, MaTepialiB, TPo-
I[ECiB Ta T.II., SIKi BUKOPHCTOBYIOTh IPH CYJaCHHUX IOCIHIDKCHHIX HAyKH Ta
TeXHIKH; 6) JNiKBiAalis HeOakaHUX eEeKTiB; 7) BUKOPUCTAHHS OJHOPA30BHX
00’ekTiB. Hanpukian BHpOBaKEHHsI YKEPTBEHHHUX €JEMEHTIB; 8) OyiouHi
koHcTpykuii. 1o 03BOJAMTE CIPOCTUTH Ta MIPUCKOPUTH MPOLECH 30MpaHHs
Ta peMOHTIB. TakoX CIOJIU BiJIHOCHTBCS HAMPSMOK i3 3aCTOCYBaHHS OJIHO-
pa3oBux OJ0KiB; 9) 3acTocyBaHHS JOPOTHX MaTepialiB TiJIbKM B HEOOXi-
HUX (poOOYMX) MICIISIX.

[Ipencrapneni MUISAXd MiIBUIICHHS CTYIEHS 11€adbHOCTI HECYUHX
CHCTEM HAITiBBarOHIB Ta 3aIIPOIIOHOBAHMI CIIOCIO OIIHKU iX HaOIMKEeHHS
JI0 imeary MOXYTh CTaTH OCHOBOIO IOJAJIBIINX ITONIYKOBHX JOCHI/DKEHB,
HAyKOBO-JOCIITHIX Ta JOCHIAHO-KOHCTPYKTOPCHKUX POOIT CHPSAMOBAHHX
Ha po3poOnenHs ix 3paskiB 3 mominmenumu TEEIT (3okpema HB HOBOTO
MOKOJIIHHSI), @ TAKOXK IIPH 1X MOPiBHSUTBHOMY TEXHIYHOMY OIIHIOBAaHHI.
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Bucsitneni enemenTn HOBOi Meronosnorii npoektyBans HC HB
MO>KITBO 3aCTOCOBYBATH IIPY BHPIIICHH] MOMIOHNUX 33434 IS iHIIMX 3aC0-
0iB 3aJII3HUYHOTO TPAHCIIOPTY, @ TAKOX TPAHCIIOPTHOTO Ta IPOMHUCIOBOTO
ManmHOO yIyBaHHS.
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CEKLMSI MHSOPMALMOHHEX TEXHOJIOIMIMA
Y [POEJIEM IIPMHATHS PEWEHMA

HCHOJIb30BAHUE JAHHBIX JUCTAHIIMOHHOI' O
30HIUPOBAHMS 3EMJIM U TEOUH®OPMAILIMOHHBIX
TEXHOJIOI' i J1J1s1 MOHUTOPHUHT A
CEJbCKOXO3SMCTBEHHBIX YT OJIU I

Tonuesckas O.E, Kpacoscruti I'A. Xapvroscrkuiit HAY um. H.E. JKyxosckozo “XAHU,
t0661256110@gmail.com, mex. 0661256110

3eMiis 3aHEMAeT 0C000€ MECTO B CEILCKOM XO3SIHCTBE, C €€ IO-
YBEHHBIM ITOKPOBOM, BOJAMHU W PACTHTEIHHOCTHIO. OCHOBHOW IIEHHOCTHIO
3eMeITb TS BSICHHS CEJIbCKOXO3HCTBEHHOTO MPOM3BOICTRA SIBJISICTCS TI00-
polue IMOYBEL.

Baxnoe 3HaueHue JJIA COXpaHCHHUA IJIOAOPOJAXA MOYB U paluo-
HAJIBHOTO 3E€MJICTIONIE30BaHIS UMEET COOI0ICHUE CEBOOOOPOTOB. MOHHUTO-
PUHT CEBOOOOPOTOB, COCTOSIHHS CEITLCKOXO3SHCTBCHHBIX ITOCEBOB, OICHKU
BCXOXKECTH, 3aCOPEHHOCTH M CTETICHH CIIEJIOCTH KYIBTYpP, 3HAYUTEIBHO 3a-
TPYIHEH IPH WCIOJB30BAHWU CTaHAAPTHHIX HA3¢MHBIX METOIOB HaOIfo-
nerus. [ToaTomy, st 3THX 1ennel TpedyeTcs NCIOBb30BaHNE COBPEMEHHBIX
TEXHOJIOTHH MOHUTOPHHTA, KOTOPHIMH MOTYT BBICTYHATh CPEICTBA KOCMU-
YECKOTO HAONIONEHNUS C HCIIOJIB30BAHMEM T€OH(OPMAIIMOHHBIX TEXHOJIO-
ruid. J{ns s pekTrBHOrO BeACHUS] MUCTAHIIMOHHOTO MOHUTOPHHTA MOKa3a-
TeJIeH TI0IOPOIKs Heo0X0MuMa pa3paboTKa TEOPETUYCCKUX U METOIHYEC-
KHX OCHOB M3YUCHUS MIOYBEHHOTO MTOKPOBA [0 KOCMUYECKUM CHUMKAM.

Hamu pa3paboraHa TEXHOJOTUS MPUMECHEHHS JaHHBIX JVCTAHIIHOH-
HOT'O 30HJMPOBAHUS 3eMJIH JUISI MOHHTOPHUHTA HEKOTOPHIX (haKTOPOB, BIHSIO-
OMX Ha TUIOAOPOJME IMOYB CEINBCKOXO3SMCTBEHHBIX 3€MEIb C HCIOIB30-
BaHUEM T'€OH(DOPMAITIOHHBIX TEXHOJIOTHA.

MeTtonuka padoThl. B KauecTBe MCXOMHBIX NAHHBIX UIS HCCIIE-
JIOBAHUS MCIIOJIb30BAINCE:

— MHOTOCTIEKTpaJIbHBIC JaHHBIE MOIydeHHbIe co cryTHuKa Landsat
8 OLI/TIRS Ha 16 u 30 urons 2013 roxa;

— Kapra-cxema IoJjieil OTAebHOT0 Xo3siicTBa B [TonTaBckoit obnacTy;

— IaHHbIe 110 ceBoobopoTy 3a 2011-2013 rr.

Ha mepBoMm sTane paboTel, OblIa chOpMUpOBAHA BEKTOpHAsS KapTa
MoJIeH ¢ y4eToM JaHHBIX MO CeBOOOOPOTy. B pesymbraTe 4ero, Kaxmaomy
MOJII0 Ha KapTe ObUIM BHECCHBI CEMAHTHYCCKUE XAPAKTEPUCTHKH IO JIaH-
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HbIM O moceBax 3a 2010-2013 rr. Janee chopMupoBaHHas Kapra ObUIa Ha-
JIOKeHa Ha paHee MMIIOPTUPOBAHHBIC CHUMKH, ITOJYYCHHBIC CO CITyTHHKA
Landsat 8 ot 16 u 30 nrons 2013 roxa.

CHuMKH co crmyTHHKOB Landsat Xxopomio MOmXOmsT ISt BBITIOJ-
HEHUS aBTOMATHYECKOTO ACHM(ppPUPOBAHUS 3€MEIbHBIX MACCHBOB, B YaCT-
HOCTH CEJIbCKOXO3SIMCTBEHHBIX yroamii. Oco0o IeHHBIM, IS aHAIH3a CITyT-
HUKOBBIX M300pakeHHi, sABisgeTcs kaHan Ne 9 mox HazBanuem “Ilepucteie
obnaka”. OH MOKPBIBAET OYECHB Y3KYIO TMOJIOCY JJIUH BONH. Takum o0pazom,
B auana3zoHe Ne 9 BUIHBI TONBKO 00JIaka, KOTOPhIe OOBIYHO MPEACTABISIOT
npoOJieMy /It CITyTHUKOBBIX CHUMKOB, TaK KakK U3-32 Pa3MbIThIX KpacB OHH
TUIOXO Pa3JIMYMMBbl B OOBIYHBIX JIMAlla30HaX, a CHUMKH, CAEIaHHbIE CKBO3b
HUX, MOTYT UMETh 3HauuTeNIbHbIe McKaxeHus [1]. CinegoBaTenbHO, € MO-
Mokl kanama Ne 9 B ciyrauke Landsat 8 OLI/TIRS moxHO sierko orcie-
JKUBATh OJJMH W3 MepevyrcieHHbx B [2] dakropoB (“MereoycinoBus B MO-
MEHT CBEMKH' ) BIUSIOIMX HA PE3YIbTAT paCIO3HABaHUA. TakuMm oOpa3oM,
HaJIOXKWB KapTy IMOJIel Ha H300pakKeHUE ICBATOTO KaHalla, MO)KHO TOBOPUTH
0 TOM, YTO Ha HEKOTOPOH YaCTH TEPPUTOPHH MPUCYTCTBYET ABIMKA, KOTO-
pas He BHIHA B ONTHYECKOM [Hama3oHe. JTOT (PakT HEOOXOOMMO YdH-
TBHIBaTh NPH JANTBHEHIIIEM aHaJIH3e.

Crenmyroumii 3Tam WCCIEIOBAHHS 3aKIIOYAJCsl B BBIICIICHUH Ha
CHUMKE TIOJel C pa3sHBIMH KynbTypamu. llomaroBas TeXHONOTHS BbIze-
JICHUsI y4aCTKOB, OCHOBAaHHAasg Ha METOJEC KOHTPOIHMPYeMOH Kiaccupuka-
UM, moapobHo ommcaHa B [3] (maru 2-7). B xadecTBe TECTOBBIX MoJe
ObUTH BEIOpPAHBI YUAaCTKHU, HA KOTOPBIX pacTeT 03MMasi MIICHHUIIA U COSL.

B cooTBercTBHE ¢ JaHHBIMHU O CEBOOOOPOTY BCEro B XO3SHCTBE
IATh MOJIEeH, Ha KOTOPBIX PacTeT MIIEHUIA, TPU U3 HUX MOCIYXHIIN 3Tajno-
HaMH ]ISl aBBTOMATUYECKOI0 PACIIO3HABAHU .

Ha ocHOBaHWHM TOJYYEHHBIX CHEKTPATBHBIX XaPAKTEPUCTUK TPO-
HU3BOJIMJINCH BBIIEJICHUS UKCEJIeH CHUMKa C TaKUMHU K€ CBOMCTBaMH OTpa-
JKCHUS, KaK ¥ y STAIOHHBIX YY4aCTKOB. Pe3ynbTaT KiacCH(pUKAINH MO ABYM
CHUMKaM IIpE/ICTaBJICH Ha puc. 1.

AHanu3 pe3yJbTaTa. Pe3ynbTaT BBIICICHUS CEIBCKOXO3SIHCTBEH-
HBIX KYJIBTYp MO0 KOCMHYECKHM CHHMKam Landsat 8, moxasan, uro Gmaro-
Japsl TPeITo)KEHHOMY METOy CTaHOBHTCS BO3MOKHBIM ITPAKTHIECKOE OT-
CIIe)KUBAHIE CEBOOOOPOTA O TAHHBIM IMCTAHIOHHOTO 30HIMPOBAHHUS 3EMITI
C IPUMEHEHNE COBPEMEHHBIX T€ONH()OPMAITMOHHBIX TEXHOJIOTHH.

OpnHako, MpH MPOBEACHUU HCCIEAOBAHUS, HEOOXOIUMO IOMHHTB,
YTO KOHEYHBIE IOKa3aTeNId PAcIO3HABAHMS CEIbCKOXO3AHCTBEHHBIX KYNb-
TYp 110 KOCMHYECKUM CHHUMKaM, CYIIECTBEHHO 3aBUCST OT MHOXeCTBa (hakx-
TOPOB: COCTOSIHUSI PACTEHHS B MOMEHT ChEMKH, €€ BereTalMoHHOW (asbl,
MOTOJHBIX YCIIOBUH U T.J.
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Puc. 1. Pesyabrar KiaccupuKkanuy CHUMKOB — BbljeJieHHe YYaCTKOB
a —3a 14.06.2013; 6 —3a 30.06.2013

BeiBoa. IIpemiokeHHass METOIMKA TO3BOJIICT PACIO3HABATH pa3-
JUYHBIE KYIBTYPHl TI0 KOCMHYECKUM CHUMKaM, MOMYYEHHBIX CO CITyTHHKA
Landsat 8 OLI/TIRS, ciequTs 3a IMHAMHKON TOCEBOB, OCYINECCTRISTH MOHH-
TOPWHT BIHMSIONMX Ha IUTONOpoare (aKTOpoB, a TaKkXKe HaOI0OIaTh 3a CO-
CTOSIHHEM BCXOZOB. TakmMm 00pa3oM, OCYIIECTBIICHHE MOHUTOPHUHTA CPECT-
Bamu /133 u coBpemennbix ['MIC mo3BosIsIeT OBICTPO M TOYHO aHAIHM3H-
pOBaTh U OTCIIC)KHBATH BAKHCHIIME XapaKTEPUCTHUKUA COCTOSHHS CEIIbCKO-
XO35IHCTBEHHBIX YTOAUIA.

Jlutepartypa

1. Kouxo A. A. CiyTHUK IMCTaHIIMOHHOTO 30HJAUPOBAHUS 3€MIIU
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3. Tomuerckas O. E. Po3poOneHHsT TE€XHOJIOTiII BU3HAYEHHS KOE-
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ABTOMATHU3ALIUSA TPOLECCA BBIJIEJIEHUSA 30H
JIECHBIX MACCHUBOB HA KOCMOCHHUMKAX
CBEPXBBICOKOI'O PA3ZPEHIEHUSA

Fepesuna C.U., Kpacosckuii I' . Xapbrosckuili HayuoHanbHulil a3poKocMudeckuil
yuugepcumem um. H.E. JKykoeckoco “XAHU”, 61070, e. Xapvkos, ya. Yranosa, 17,
men. (067) 684-42-93, (050) 935-64-40, e-mail: berezina-svetlan@list.ru

Ha ceropnsimmHuii neHb, OCTpOH IMpoOIEMOil SIBISIETCS IKOJIOTHU-
YecKoe COCTOSIHHUE JIECHBIX MaccHBOB. HeoOXommMoCTh OCyIecTBICHHS pe-
TYJISIPHOIO MOHHUTOPHHIA COCTOSHHS JIECOB OOYCIIOBIEHA MX HETPEPBHIBHOM
JUHAMHUKOHN BCIICICTBHE BIMSHUS MPUPOJHBIX X aHTPOIIOTCHHBIX (DaKTOPOB
MacIuTalsl, TPOSIBIEHNUS KOTOPBIX CYIIECTBEHHO BapbUPYIOT B 3aBHCHMOCTH
OT peruoHa.

le/l OCYIHICCTBJIICHUN 3KOJOTMYCCKOIro MOHHUTOPHUHTA JICCHBIX Mac-
CHBOB CaMOH TPYIOEMKOH COCTaBISIIOLIEH SIBISIETCSl Tall BEKTOPHU3AlNH,
KOTOpBIH B HACTOsSIIEE BpeMs IIPOBOAUTCS OIepaTopaMu-Aenm(poBIH-
kamu. CrenoBaTeNnbHO, CTAHOBHTCS AKTYaIbHBIM BOIIPOC aBTOMAaTH3aLMHU
JaHHOTO Tporecca. [Ipy pemeHnn MOCTaBICHHONW 3amadi, OBUT MPOBEACH
aHaJIN3 BO3MOXKHOCTH HCIIOJIb30BAaHUS IIBETOBBIX XapPAKTEPHCTHK OOBEKTA,
KOTOpbIE HanboJiee YacTo MCHOJIB3YIOTCS MPH CErMEHTAI[MH M300paKeHHH,
OJHAaKO, B CBA3H C IMPOKUM AHUAINNA30HOM BO3MOKHBIX IIBETOBBIX 3HAUYEHUU
MUKCeNleld MPHHAUIeKANMX H300PaKEHHUIO JIECHBIX MaCCHBOB, HCIOJIB30-
BaHME TaKUX JCIIM(PPOBOYHBIX IPU3HAKOB HE JAIOT MPUEMIIEMBIX PE3YJIBTATOB.

CrenoBaresibHO, OBLIO PEIICHO NPH aBTOMATH3aLlUK IIPOLIecca cer-
MEHTALlMH, WCIIOJIb30BaTh MX TEKCTYPHBIE XapaKTEpPUCTHKH. [y TOBBI-
IIeHU TOYHOCTH JIOKAJIM3alMU KpaeB 30H JIECHBIX MAacCHBOB, K METO/aM
OMUCaHWsA TEKCTYPbI BbIIBUTaJIOCHh Tpe6OBaHI/Ie MHUHUMU3AIUA ancpTyphbl
CKaHUPYIOIIETo OKHA. I[lociie MPOBEICHHOIO aHajiu3a, ObUTH BHIOpAHBI
CJIEAYIONIE METOIBI: BHIYMCICHUE KOJMUECTBA MEPENaIoB IPKOCTH Ha e/Iu-
HUIY IJIOINAN, XapaKTePUCTHKU TUCTOTPAaMM JUIMH cepHil M (pakTajibHas
pa3smepHocTh. Ha cHMMKax mccienoBaanch TpH Kiacca OOBEKTOB: “Iyr”,
“mec” u “xmmas 30Ha”.

Pesynbrar Kiacrepusanuy Ha OCHOBE ITOACYETAa KOJIMYECTBA IHEpe-
M1aJI0B SIPKOCTH, TIPU pa3Mepe CKaHUPYIOIIETo okHa 16x16, man nocratoyHo
YCTOHYHMBOE pacTo3HaBaHUE KIAcCOB “myr” — “nec”, 0JJHaKO CYIIECTBEHHBIE
ONMOKH HAOJIOIAIUCH IPU PACIIO3HABAHMH KJIACCOB “Jiec” — ‘“)kuiasi 30Ha”
(cMm. puc. 1).

Jis peanu3anuy METOAa, OCHOBAaHHOTO Ha BBIYMCICHHUW [UTUHBI
CepHii, MOTy4EeHbI CTAaTHCTUYECKHE XapaKTEPUCTHUKH MOCTPOCHHBIX THCTO-
rpaMM, Ha OCHOBE KOTOPBIX IPOBE/EH MPOIECC KilacTepu3anuu. B pesyis-
TaTe TaK XXe IPUCYTCTBYIOT OOJIACTH OmmOoYHON maeHTHuKanum “jec” —
“myr” n “nec” — *“>xuyple MOCTPOUKH”.

4



0.5

0.1

0
1 3 5 7 ] i1 13 15 17 19

Puc. 1. 3aBHCHMOCTH KOJIMY€CTBA NEPeNa 0B IPKOCTH HA eTUHUIY IUIO A OT
pa3zMepa CKAaHUPYIOILEro OKHA: 1 — jTlecHbIe MAaCCHBbI; 2 — JIyT; 3 — JKIJIast 30HA

OmHMM 13 HOBBIX HaIpaBICHWHA, OCOOCHHO AaKTUBHO pa3BHUBAIO-
OMXCA B MOCIEAHEE BPEMs, ABJIACTCA METOABI ONIMCAHUA TEKCTYPhI OCHO-
BaHHbIC Ha ee (ppaKTalIbHON Pa3MEPHOCTH, KOTOpas SIBIsieTCsl IpOOHOI Be-
JAUYMHON M TPEACTaBIseT COOOH IOKa3aTeslb Mephbl 3allOIHEHUS IMPOCT-
paHcTBa T.€. JJIsl TIOBEPXHOCTEH OHa BBICTYIIAET MEpOW HEOJHOPOIHOCTH.
CymiecTByeT MHOTO METOJIOB OIpesesieH s (PpaKTanbHOM pasMepHOCTH, TPH-
MEHEHHE KOTOPBIX OOYCIOBIMBAETCS CHeNM(UKONH IOCTaBICHHOM 3amaun,
HO BCE OHH BKITIOYAOT B ce0sI MOJICUeT 00beMa Wi IIJIomAaN (ppakTaabsHON
(hopMBI U TOTO, KaK OHA U3MEHAETCS B MACIITa0ax B TOM CIIydae, €CIIU 3TOT
obobeM uiu (opma yBenMunBarOTCsA. B pabore mpoBoauiics aHaU3 ABYX
METO/IOB: METoJl Mojc4éTa KyOoB (pucC. 2, @) U METOJ HaXOKIEHUS IJIO-

a1 TUpaMusl (puc. 2, 6).

— MNec
— Ny

23967

§

Puc. 2 ®pakraabHble pa3MepHOCTH KJIaccoB “ec” u “ayr”,
MO0/ICYUTAHHbIE METOJaMH KYGOB (@) ¥ IUI0 1A MHPAMUIBI (§)

Hannmyunmit pe3ynbrar moka3aa METOZ, OCHOBaHHBIA Ha MCIIOJIB30-
BaHNM (PPAKTAIBHOM Pa3MEPHOCTH MOACYUTAHHOHN 1O METOLY HAXOXKICHHS
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omaan npu3Mel. OMHAKO, aHAIM3UPYS TONYYCHHbIE Pe3yIbTaThl MOXKHO
CKa3aTh, YTO B pE3yAbTaTe MPHUMEHECHUS BCEX BBIIICNIEPEUNCICHHBIX Me-
TOJIOB B TOH MJIM MHOW MEpE BO3HUKAIOT OMMOKH IIEPBOTO M BTOPOTO POJA.
Jljis MUHMMH3AIMU 30H ONIMOOYHOM MICHTU(UKALMN U TOBBILICHUS TOY-
HOCTH BBIZICJICHUSI 30HbI Jieca Ha CHUMKaX, HE00X0AMMO UCIIO0JIb30BATh KOM-
OMHAIMIO HECKOJIBKUX METOJIOB.

Jlit MMUHMMH3allMK BpeMEHU 00pa0OTKH B KauecTBE OCHOBHOTO Me-
TOJa PEKOMEHIOBaH METOJ NPHU3MBI, a B 30HAX HEOJAHO3HAYHON HIEHTU-
¢ukarym TpeOyeTcs TOMOJIHUTENIBHBINA aHaIN3 UX TeKCTYPHBIX XapaK TEPHCTHK.
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3. Lewis J. P. Texture Synthesis for Digital Painting / J. P. Lewis //
Computer Graphics. — Vol. 18. — No. 3. — P. 245-252.
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NH®OPMAILIMOHHASA TEXHOJOI' s
MOJJAEPKKHU PEIIEHUNA D9®®EKTUBHOI'O YIIPABJIEHUS
3EMJUIENTIOJIb30BAHUEM
HA IPUMEPE TEPPUTOPUU CTENTHOM 30HbI YKP AUHBI

Ypebens A.C., *Jlumresuu C. A,

*Hayuonanenviii aspoxocmuyeckuii yuusepcumem um. H.E. Kyrosckozo “XAH”
2. Xapvkos, yn. Yxanoea 17, +38(063)4776759, aleks-greben@yandex.ru;
2IHIIL “IIPUPOJA”, e. Xapvros, yi. Konvyesas 35, +38(050)9356440,

g_krasovskiy@mail.ru.

CrenHas 30Ha YKpawHBI IpPEICTaBIsIET cOOOW PaBHUHHYIO MECT-
HOCTB, MOABECPKCHHYIO PAAY HETATUBHBIX d)aKTOpOB, OKa3bIBAKOIIM X BIIUS-
HUe Ha 3QPEKTUBHOCTD 3eMJICI0Nb30Banus. Cpean HUX:

— YaCTMYHOE 3aTOILICHHE, TOATOIUICHHE WK 3a001auiBaHHE 3eMelTb-
HBIX YTOJIUH, B Pe3yJIbTaTe KOTOPBIX CEIbXO03KYILTYPHI OYIYT IEPErHUBATS;
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— OMTYCTBIHUBAHHE YOI, KOTOPHIC MOXXHO PEKYIbTHBHPOBATH U
HCIOJIB30BaTh Oo0Jiee PalOHAIBHO;

— Upe3MEpHOES WM HEJOCTATOYHOS HAIMYHE MUTATEIBHBIX BEIECTB,
Ha KOTOPBIC MOJKHO BIIHUSTH IIPOLIECCOM TOYCTHOT'O BHECCHHS YIOOpEHUIA;

— BRIMEp3aHNe, BHIBETPHUBAHME WJIM BRICYIIMBAaHWE KYIBTYp B pe-
3yJIbTaTe HEOIArOMPUATHBIX KIIMMAaTHIECKUX YCIIOBUH.

CyIecTBYIOT TEXHOJIOTHH OLEHKH TaKWX (DaKTOPOB IO pPe3yilb-
TaTaM Jenm(ppUpOBaHUS KOCMHYECKUX CHHMKOB HMCCIICIYEMBIX TEpPpPUTO-
puit [1-3], KOTOpBIE MO3BOJSAIOT M3YYUTh TEKYIIEe COCTOSHUE BBIpaIliBae-
MBIX KYJIBTYp, X arpOXUMHUYECKHE IOKa3aTelld, a TaKKe BBISBUTH MPOO-
JIEMHBIE Y4aCTKU Ha 3eMeJIbHBIX MACCHBaX. JTH TEXHOJOTUU HE YUUTHIBAIOT
napaMeTpsl YPOBHEH YKIIOHOB 3€MEJIbHBIX MAaCCUBOB, KOTOPHIE MO3BOJISIOT
U3y4daTh IPOLECCHl MUTpAIMU MPOAYKTOB BOJHOH 3pO3UM — TBEPIOTO
CTOKa, IUTATEIbHBIX U 3arps3HSIOIMMX 3eMIII0 BEIECTB. JTa rpodiema pe-
maeTcsi MyTéM IOCTPOSHHS TPHAHTYSIIUOHHBIX Mozesieii mectHocTH. [Ipn
9TOM HWH(OPMAMOHHAST TEXHOJOTUS TPOTHO3UPOBAHUS YPOXKAHHOCTH
CTaHOBUTCS 0oJiee TOYHOH M y4HTHIBaeT OOJNbINee KOIHYECTBO (DaKTOPOB,
BIHSIONMX Ha 00bEM coOpaHHOTO ypokas. CyIHOCTb 3TOW TEXHOJOTHH
COCTOHT B HCIIOJNB30BAaHUHM W30JIMHUI BBICOT C JOOaBICHHEM HECKOJIBKHX
TEMaTHYECKUX CIIOEB, IIONYYCHHBIX TEMATHYECKUM Ienm(pHpOBaHUEM
KOCMHMYECKHX CHUMKOB. B JaHHOM mpuMepe MCHOJb30BaliCs 7-KaHaJIbHbIA
canMok LANDSAT ¢ komGuHarmeii kanaiaos 5—4-1 (cm. puc. 1). Ilpu aTom
BBINIOJTHSETCS TIOCTPOCHHUE TPUAHTYIIIIHOHHON Monenu mectHocTu. Cpen-
CTBaMHM CIICIHAM3UPOBAHHBIX MTPOrPAMMHBIX KOMIUIEKCOB, Takux Kak Erdas
IMAGINE, ArcGIS, Panorama, ENVI u mp. BOoCcCTaHaBIMBaIOTCSA YPOBHH
NPEBBILICHNUST MECTHOCTH 110 aHAJIM3y TEHEil Ha CHUMKE, YTO B MTOTE NaéT
TPUAHTYJIALUOHHYIO MOJENb (CM. puc. 2). 3aTeM CpeACTBaMU MPOrpaMMbl
ArcGIS BBMHCISIIOTCS YIJIBI HAKIIOHA 3EMEIBHBIX YYACTKOB (CM. puc. 3).
Jlanee mpoBOAUTCA CHHTE3 TEMAaTUYECKUX CIOEB B Cpele MpOrpaMMHOrO
komiuiekca ArcGIS, kaxaplii M3 KOTOPBIX HpPEACTaBIsieT COOOH rpymmy
00BEKTOB Ha CHHMKE (TOYCYHEIC, JTMHEHHBIC WM IDIOMAMHBIC) M CIYXAaT
0a30l JaHHBIX 0 KaXKIOM O0BEKTE, KOTOPBIH B HEH CONEPKUTCS. 3aTEM MPo-
BOJIUTCS KIACCH(UKAIMS YTOJUH MO CTEIEeHH IUIOTHOCTH BBIPAIMBACMBIX
KYIbTYp (3€NEHBIA IIBET — 30pOBas PACTHTEIHHOCTH, KPACHBIA — 3aCyII-
JUBBIE W OIYCTHIHEHHBIE Tepputopun). [lomyaenHas nHpopMaius o Tomo-
rpaduIecKiX 0COOEHHOCTSX BBIIEICHHBIX 3€MEIbHBIX MAaCCHBOB H COCTOSI-
HUU UX (QUTOIEHO30B, NMPH OOBECAUHEHHH TEMATHYECKUX KapTorpadudec-
KX cJ0EB (opMUpYeT WH(POPMAIMOHHOE MPOCTPAHCTBO IMOAACPKKU pe-
meHui mo 3(h(eKTUBHOMY YIIPABJICHUIO 3eMJICTIOb30BaHNEM. B ux uucie,
pelieHnss MO YIPaBJICHUIO IPOIECCAMU BOJHOW IPO3UU TPYHTOB, OCHO-
BaHHbIE Ha aHAJIM3€ YPOBHEH YKJIOHOB YYaCTKOB MECTHOCTH (pHC. 4).
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Puc. 3. Knaccupuxauus ypoBHeit Puc. 4. Yx10HbI 3eMejIb
YKJIOHA 3eMeJIb Ha BbIIeJeHHBIX YYacTKaxX

YkazanHoe HHPOPMAIMOHHOE MPOCTPAHCTBO YIOOHO (HopMHUPO-
BaTh B cpene reouHpopmaruonnoit cucremer (I'MC). B nannom mpumepe
ucnonb3oBaiack miardopma ArcView, rounee e€ moayns ArcMAP, Bepcun
10. Kak u3BectHO [4], e€ 00o0y0uKa MMO3BOJISIET MHTETPUPOBATH B COCTAB
TEOMPOCTPAHCTBCHHBIX MOJEICH NPOM3BOIBHBIE TpapUIecKHe, CTaTUCTU-
YecKue, YUCNeHHble u mpoure manHble. Takas ['MIC ciayxut mHpOpMa-
LUOHHOM MOAJEP>KKOW NPUHATUS YIPABICHUECKUX PELIEHUN O MPOBEACHUU
OPOCHTEJBHBIX, PEKYJIbTUBALIMOHHBIX M MPOYNX MEpPONPHITHI Ha Teppu-
TOPHH 3€MEJBHOIO y4acTKa ISl TOBBILICHUS ypOXKAaHOCTH BBIpalliBac-
MBIX KyIBTYp [5]. OHa Tak:ke MOXKET HCIIOIh30BATHCS OpraHaMH TOCyIapCT-
BEHHOW BIIACTH M MECTHOTO CaMOYIPaBJIECHUS, HAJOTOBBIX WHCIIEKINH, CTpa-
XOBBIX M TPEHJOBBIX KOMIIAHWM JUIsi MOHUTOPUHIA TEKYLMX COCTOSIHHI
CEJIbCKOXO3SIMCTBEHHBIX KYABTYP M IMPOTHO3UPOBAHHS YpPOXKAaHOCTH Ui
OLIEHOK 00BbEMOB OY/yILEro SKCIOPTa 3€PHOBBIX M TEXHUUECKUX KYJIBTYP.
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O HEKOTOPBIX IIYTAX U METOJAX ONTUMHU3AIIMHN
JUATHOCTHYECKOU NH®OPMALIUHN

Coxon A. D.
Hspaunvckas nesasucumas Akademus pazsumus HayKu
Bonwhcon 26/7, beap-Illesa 8489726, men.: +97286655909; e-mail sokoladolf @yahoo.com

Hcnonp3oBaHme BBICOKMX TEXHOJOTHII B COBPEMEHHOH MEIMIIMHE
BBI3BIBAET KOJIOCCAIBHBIM POCT OUarHocTudeckod mHpopmannu. Hudop-
MaIMOHHAs Meperpy3Ka 1 N30bITOK TaHHBIX — IPUYMHA CHHKECHHUS KauecTBa
MBIIUIeHHs. Pacmpsronmecs: BO3MOXKHOCTH Bpada 0ObEKTHBHO BBI3BIBAIOT
HEOO0XOIUMOCTh yMEHBIIECHUS ITHX BO3MOKHOCTEH.

PeanpHbI TyTh ONTHMI3AIKH PAaOOTHI Bpaya — “‘CeJIeKTHBHBIA TIOMCK
1 COKpAIEHHE HCXOIHOTO MHOroo0pasus 10 0603puMoro Mmuoxecrsa” [1].

B coobmennn mpeacTaBlieHBl pe3ylbTaThl COOCTBEHHBIX HCCIe-
JIOBAaHUH 10 ONTHMH3ALMN AUATHOCTUICCKOHN HH(pOPMAIUH.

BrepBeie B juTEepaType HCIONb30BaHA (GopMmysia Teopuu HHDOp-
manuu lllenHoHa-XapTau 11 onpeeneHus He0OX0AUMOM B I0CTAaTOYHOM
JMarHocTu4yeckod uHpopmanuu BapuaHtoB. Ecim coolOlienue ykasbiBaer
Ha N paBHOBEPOSTHBIX BAPUAHTOB, TO OHO HECET KOJMYECTBO HH(OPMAIHH,
paBHoe 10g2N [2]. Hanpumep, npu caxapHoM uadeTe KOJIMYECTBO MpH-
3HakoB N paBHO 72, MEXIy TeM KOJIMYECTBO HEOOXOIMMBIX Ul JHArHOC-
TUKH TpU3HAKoOB paBHO 6,17. [lpu muddy3HOM TokcmyeckoM 300e oOrmee
kommuecTBO npu3HakoB N paBHO 70, omHAKO JUIA paclio3HaBaHHS TOTO 3a-
GoneBanus qoctaTouHo 6,13 mpusnakos (I0g2N).

B peanbHO#l KIMHMYECKON MpaKTHKE 0co00€ 3HaueHWe mprodpe-
TAIOT HE OT/AENbHBbIE NPU3HAKU, a UX KoMOuHaiwmu. J{ns onpeneneHus Be-
POSITHOCTH JBYX M 00Jiee HE3aBHCUMBIX IIPU3HAKOB HCIIOJIb30BaHA TEOpEMa
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YMHOXXEHUsT Teopun BepostHOcTed [3]. Ilpm stom 3amada dopmymmpo-
BaJIaCh CIEAYIOLIIMM 00pa3oM: €CiIM B ONPEACIICHHOM YHCIIE HCTBITaHWH (
HaOIIIOJICHNI) YCTAHOBJICHA BEPOSATHOCTH OBYX W Ooliee HE3aBUCHUMBIX CO-
ObITHii (TIPU3HAKOB), KaKOBa BEPOSITHOCTh WX COBMECTHOTO IIOSBICHUS Y
KaXJI0ro 0OJLHOTO NaHHBIM 3a0oneBanueM? Hampumep, mpu 6ose3Hu An-
JIMCOHA BEPOSITHOCTh COBMECTHOTO MOSIBIICHUS aCTCHHH, aJuHAMHUH, MUT-
MEHTAIMU KokH paBHa 0,88, MexX Iy TeM, MOTeps almieTHTa, TOUHOTa PBOTA
MpOrHo3upyrorcst ¢ BepositHocThio 0,18. TIpu mpoumx paBHBIX YCIOBUSX TEp-
Basi KoMOMHanus1 Oojiee 3HaYMMa JUTs PACIIO3HABAHUSI TOTO 3a00JICBaHUSL.

XOTs BEpOSITHOCTH COBMECTHOTO TIOSIBIICHHS IMCIIETICHYECKUX pac-
CTPOWCTB JI0CTAaTOYHA HH3Ka, OHA MOXXET CBHJICTEIHCTBOBATh O BBIPAXKEH-
HOW HAJIOYEYHUKOBOH HEJOCTATOYHOCTH MJIM Hadasle aJaJHCOHHYECKOTO
Kpu3a. [lpyrumMu cioBaMH, OIICHKA BEPOATHOCTH Pa3JIMYHBIX COUCTAHUH
CHMIITOMOB JIOJDKHA TPOU3BOJNTECS HE apU(PMETHUIECKH, 8 KINHUIECKH.

OnmHuM U3 ImyTeH ONTUMU3AIMU UArHOCTHYECKO HH(popManuu
SBJISIETCS CO3/IaHHE JUArHOCTHYECKUX AJITOPUTMOB Ha OCHOBE pEIIAOIIMX
NPU3HAKOB M WX IOCIeNoBaTeNbHOro ananu3a. Hamu paspaborana, B yacr-
HOCTH, CHCTEMa aJITOPUTMHUYECKON IMarHOCTUKH HEOTIOKHBIX COCTOSIHUH B
sHA0KpuHOJI0THH [4]. KOppeKTHBIE aaropuTMBbI MOBHIIAIOT 3(PHEKTHBHOCTh
JMAarHOCTUKH B 5—25 pa3 u GopMUPYIOT TaK Ha3bIBAEMOE ANTOPUTMUYECKOE
MpwieHne. Co3gaHue IUarHOCTHYECKUX alTOPUTMOB IIPEANOJaraeT cie-
IyIOIIHE Ipeo0pa3oBaHus:

— ONTUMAJIBHYIO MEPETPYNIUPOBKY OONE3HEH, T.€. MHOXKECTBA HO30-
JIOTUYECKUX EIUHMIl B KPYIHBIE KJIacChl Ooyie3HEel, 00beANHEHHBIX 00-
IIMMU JUTS KQXKJIOTO KJlacca CHHIPOMaMU;

— BBIJIEJICHHE MUHUMYMa PEIIAI0 M X TIPU3HAKOB;

— ONpE/ICIICHHYIO MOCIIE0BATEIbHOCT YUeTa U HCTOJIKOBAHUS pe-
A0 MM X TPU3HAKOB.

AJITOPUTMBI TIO3BOJISIIOT PEMIATh IOCTABICHHYIO 33Jady HE3aBH-
CHMO OT YpOBHS KBIM(HUKAIIMH TOTO, KTO UIMH TIONIB3yeTcs. B aTom ciydae
MPOLIECC OMCKA ONPEAEIISIETCS JINIIb CTPYKTYPOH 3aJjaudl M HE 3aBUCUT OT
KaKUX-THO0 XapaKTEPUCTHK TOTO, KTO pelaeT 3Ty 3aaaqy [1].

OnmHuM M3 CHOCOOOB YKOHOMHOM 1M0/1auu MH(OpPMAIUH SBISETCS
T.H. OJIOYHBIA MPUHIMI. DKBUBAIEHTOM OJIOYHOTO NPUHIIUIA SBISIETCS MPE-
CTaBJICHNE KJIIMHINYECKOH KapTHUHBI B BUJE CHHJIPOMOB IIOPa)KEHHSI OPTaHoOB,
cucteM u MeTabom3ma. “Ecnu fecsth enuHAL HHGOpMaIMK yiaeTcs rmepe-
KOJMPOBATh B JIBa OJIOKa, ymaeTcs 3alIOMHHTE Bce fecsath nudp” [1]. B [4]
KJIMHUKA BCEX HEOTIOXKHBIX COCTOSHIH B SHIOKPHUHOJIOTUH TIPE/ICTABICHA B
BuJe 13 KOMNAKTHBIX TaOJHI BO3MOXKHBIX CHHIPOMOB U PEIAIOIIMX MPH-
3HAKOB Ka)K/I0TO COCTOSHHUS.

OnmHuM M3 CcrnocoOOB MOBBIICHUST 3(P(EKTHBHOCTH HArHOCTH-
Yyeckoil nH(pOopMaIK SIBISETCS €€ MPEeACTaBICHNE B BUJIE T1OCIIEI0BATEINb-
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HBIX KOMOMHAIIMIA ¥ COYCTAHHUIN Pa3THYHBIX B3aUMOCBS3aHHBIX IIPU3HAKOB [4].
Hanpumep, coueranre KOMaTO3HOTO COCTOSIHHSI C IPYTUMHU KIIMHUYECKIMU
MpU3HAKaMU: a) N3MEHEHUEM I[BETa JINIA W/ WIA OKPACKH KOXHBIX IIOKPO-
BOB; 0) 0OJIBIO B )KUBOTE; B) TUIIEpTEPMHUEH. B CBOIO ouepe s, pu HATUYUN
,Harpumep, OJICAHOCTH YYUTHIBACTCS €€ COYETAHHE C APYTUMH CHMIITO-
MaMu (aHemuel, oOIIEeMO3roBOM M O4YaroBOM HEBPOJOIMYECKOW CHMIITO-
MaTHUKOH, THUIOTIIMKEMHEH, TemaToClIeHOMeraineil, HapyleHueM Iio0Ta-
Hus u runoapediaekcueii). Takoi croco0 MCIoNb30BaH HAMH TP TTOCTPOE-
HHUM JAMArHOCTUYECKOro anropurma [4]. B CBI3U C HU3JIO0KEHHBIM Mpea-
JaraeTcsl BBEICHUE HOBOTO MOHSITHA — “KIMHUYSCKOH KOMOWHATOPHKH
HOBOTO pa3jieia INAarHOCTHKH, U3yJaromero Ha OCHOBE HayJYHBIX 3HAHUU H
KIIMHUYECKOTO OIIBITa COYETaHHe, MEepeMEIeHNe, MeperpynIpoBKy MpH-
3HAKOB C IEJIbI0 ONTUMH3AIUN JUATHOCTHYECKOTO Tpoliecca.

ITo crpaBemIMBOMY YTBEPKICHUIO M3BECTHOTO aMEPUKAHCKOTO Kap-
muosora Pobepra [opiuna [5], M3MEHEHHE HAIETO MBIIIICHUS BO MHOTOM
CBSI3aHO C TIPOrPECCOM HCIOJIb3YEMBIX METOAUK.

JIntepatypa

1. Caiimon I'. Hayku 06 uckycctennoMm / I'. CaiimMoH ; mep. ¢
aHrL — M., 1972. - 148 c.

2. TpoctuukoB B. H. Yenosek u uudopmarus / B. H. TpoctHu-
KOoB. — M., 1984. — 185 c.

3. I'mypman B. E. Teopus BeposiTHOCTEel 1 MaTemaTHuecKas CTa-
tuctuka / B. E. I'mypman. — M., 1972. — 450 c.

4. Coxon A. ®. HeoToxHBIE COCTOSIHHS B 3HIOKPHHOJOTHH /[
A. @. Cokomn. — beap-Ilera, 2013. — 139 c.

5. F'opmua P. Bomesnn xopoHapHbIx aprepuit / P. TopnuH ; mep. ¢
aHri. — M., 1980. - 335 c.

ITH®OPMALIIHA TEXHOJIOTISI JOCJAKEHHS
CKJIAJHUX COIIATTBbHO-EKOHOMIYHMX MTPOIIECIB

Tpemsk €.0., Tumuenxo A.A., Casuenko €.A. Yepracvruii oeporcasruii
mexnonoziunuil ynisepcumem, oyn. [llesuenxa, 460, JeniaTr@yandex.ru

MeTorw IOCHIOKEHHS € BUIIJIEHHS OCHOBHUX €TaliB HEOOXiAHUX
JUIS TIPOBEJICHHS CHCTEMHOTO aHalli3y CKJIAJHUX COI[ialbHO CKOHOMIUHHMX
MPOIECiB, HATPUKJIA TAKMMH MPOIECAMU MOXYTh OyTH CKJIaJHI HECTaIlio-
HapHi a00 TeTeporeHHi, TOOTO HEOTHOPIHI MPOLIECH, IO 3MIHIOIOTECS B Yacl.

3amavero JOCTiKeHHS € TIporiec hopMyBaHHS iHPOPMALIHHOT TeX-
HOJIOTI1, sIKa A03BOJIsiE €(hEeKTHBHO IPOBOANUTH TOCHTIIKEHHS MPOIECIB B CO-
iaJIbHO-€KOHOMIYHHX CepeOBUIIAX.
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Posrnsmatoun ckiamHi TeTepOTeHHI CHCTEMH, C(PEKTHBHIM € BUKO-
PHUCTaHHS BiIIOBITHAX METOIB 1 3aC00iB iX aHANI3Y, MOCITIHKESHHS Ta MOHI-
TopuHTY. JlNs TOCTiKEHHSI TETEPOTeHHUX Ta HECTAI[iOHAPHUX HaHUX 3a-
CTOCOBYIOTh Pi3HOMAaHITHI TeCTH (KpHTepii): KpUTEpid cepii, mapameTpud-
HUH 1 HemapameTpuunnii Tectu [ onmbadensaa—Keannara, Tect 'neficepa, Tect
panroBoi kopensuii Crnipmana ta iH. Lle Hajgae 3Mory OTpUMYBaTH MOBHY
iH(dopMmalliiiHy KapTHHY AOCHiIKyBaHOro cepenoBuina. OCHOBOI BCiX J0-
CJIIIXKCHb € TIOIIYK MOKA3HHMKIB, 10 BIUIMBAIOThH HA JOCIIKYBAHUN MTPOIIEC,
TOMY €(eKTUBHHMI MOHITOPUHT i BHOIp OCHOBHHMX IMapaMeTpiB Uil HOTrO
MIPOBEJICHHS € 0a30BUM €TaIlOM JIOCHIPKEHHS TIPOLIECy.

MeToauka i pe3yiabTaTH IOCTIKeHHs. AHaTI3YIOUM IpOIEC
00poOku iH(DopMaIlii METOZaMU CHCTEMHOTO aHANi3y BUAIISIOTHECS OCHOBHI
etanu: <30ip iHdopMamnii™> — <HaKONMYCHHS iHQOpMAI™> — <peecTpariio
iHpopMmarii> — <mepemady iHpopmarmii> — <komitoBaHHs iHpOpMAIi™> —
<ymopsAKyBaHH: iH(popMmamii™> — <30epekeHHs iH(popMmarii™> — <HomyK
iHpopMmarii> — <momanH: iHGOpMAITi>.

Ilepen TiM, sSIK TIOYATH JAOCHIPKEHHS MTOTPIOHO PO3IITUTH METOH,
3a JIONOMOTOI0 SIKHUX IUTAHYETHCS, HEOOXITHO MPOBECTH BHILICHHS TPy, 32
npu3HadeHHsIM. J[J1s1 moseriieHHst BUOOPY METO/IB AOCIII HKCHHS.

[TpoaHanizoBaHO Pi3Hi METOMKH:

— METOIM, 3aCHOBaHI Ha JOCIIKCHHI, 3HAHHAX Ta IHTYIIIT creria-
JICTiB: METOZ “MO3KOBOIO LITYPMY”, METOJ “‘ClieHapiiB”, METOJ] eKCIepr-
HUX OLIHOK, MeTox “Jlendi”, MOpQoIoriyHmii METOI, METOA HiJIOBUX iTOp;

—Meromu (OpPMaTi30BaHOTO MPECTABICHHS CHCTEM: aHANITAYHI,
CTaTUCTHYHI, TEOPETUKO-MHOWHHI, JIOTIYHi, JTIHTBICTUYHI, CEMiOTHYHI, Tpa-
(ivHi, CTPYKTYPHO-JTIHTBICTHYHI, MOACTIOBAHHS, IMITaIliifHO- IMHAMIYHI MO-
JIeITIOBAaHHS;

— KOMIUIEKCHI METOAM: KOMOIHATOpHKA, CHTYalliliHe MOAEIOBAaHHS,
THITOJIOTis1, Tpad)o-ceMiOTHIHE MOICTIOBAHHS, METOIU JOCHiKeHHS iHDOP-
MAI[IITHIX TOTOKIB.

— nogacpmxa
obecneveme

(ed]
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Puc. 1. Cxema npoBeeHHs Puc. 2. Cxema npouecy 360py ingopmanii
J10 CJTi/IKeHH S B cepe0BUILI 32 J0NOMOTO0I0

JATYHMKIB Pi3HOT0 MpU3HAYEHHS

49



AHayi3yro9 cxeMy (IuB. prc. 1) i MOIeNh IPOBEACHHS HOCIIpKeHHS [ 1]
BUSIBIICHO, 1[0 BOXKJIMBOK YaCTHHOIO IBOTO TPOIIECY € AKiCHHUM 1 eheKTUB-
uuit 36ip iHdopmarii [3]. B mpoMy Moke momomaraTH po3TaidyKeHiCTbh
JATYHKIB [UTS aHATI3Y, MOHITOPHHTY i CIIOCTEPEKEHHS (IUB. pHC. 2).

B pamkax BukoHaHoi po6oTu [5] crBopeHo iH(opMaliiiHy Moaeh
JIOCJTIIDKSHHS MPOIIECiB, sKi BiAOYBAIOTHCS B COIIaIbHO-CKOHOMIYHOMY Ce-
penosui. L{s Moaens BKJIFOUAE HACTYIHI eTamu: BHOIp MPOOJIEMHOTO TIpPO-
I[ECY B COIIAIbHO-CKOHOMIYHOMY CEpeIOBHII; 30ip, 30epeKeHHs Ta aHaIIi3
JAHUX 10 € 1HHOPMATHBHUMH B TAHOMY CEPEAOBHIII; BUOIp TPYITU METOMIIB
JUTSL TOCITi JPKEHHS 33JaHOTO MPOIIECY; aHAIi3 OTPUMAHUX PE3yIbTaTIiB Ta I1e-
peBipka ix Ha KOpEKTHICTh; (POPMYBaHHS 3aKIIOUYCHHS; BHOIp HEOOXiqHHUX
3aco0iB BIUIMBY Ha CHCTEMY Ha OCHOBI OTPHMaHUX PE3yAbTATIB ii aHANI3Y;
mepeBipKa SKOCTi MPOBEACHNUX 3MiH. B pe3ynpraTi moOynoBaHUN aJrOpUTM
MOUIYKY aJbTePHATHBHUX PIllIeHb B 331a4aX JO0CIi IPKSHHS.

BucHoBkd. B 10moBii IpeACTaBiICHI PE3ysIbTaTH MPOBESICHOTO JI0-
CJIiJDKEHHSI Ta c¢(hOpMOBaHO 3araibHy iH(pOpMaliiHy MOJIENb JTOCHTiDKEHHS
TETEPOrCHHUX IMPOIIECIB B COI[IAIbHO-CKOHOMIYHOMY CEPEIIOBHII, KA JI0-
3BOJIUTH €()EeKTHUBHO BUOMpPATH 3acobu i MeTou 300py, 00poOKH it mepenadi
JAHWX JUIS OJepKaHHS HOBOI SKOCTI iH(OpMAIli Ipo CTaH JOCIIiHKYBaHOTO
o0'exra. lHpopmamniiina Moxens 3abesnedye eQeKTHBHUHN 3B'I30K MiX pe-
3yAbTaTaMH JOCHIDKEHHS 1 CAMOI0 CHUCTEMOIO Ta J03BOJISE 3HANUTH OMNTH-
MaJbHUH METO/I BIUIMBY Ha CUCTEMY JUIS OKPAIICHHS i1 MOKa3HUKIB.
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INFORMATION TECHNOLOGY TO STUDY
THE DYNAMICS OF VIBRATIONS OF A MECHANICAL
SYSTEM BASED ON A SYSTEMATIC APPROACH

Tymchenko 4.4., Dyachenko P.V.
Cherkassy State Technological University, Shevchenko Ave. 460, Cherkassy
Institute of System Information Studies, Faculty of Information Technologies and Systems
E-mail: tymchenkoaa@ukr.net

Introduction. The purpose of the study. Despite the significant
progress made in the development of the theory and practice of mechanical
oscillatory systems, the problem of their studies and modeling due to in-
creased speed, dynamic loading of modern machinery, accompanied by
saturation vibrational spectrums remains relevant. These factors limit the
dynamic strength and stability, precision position axes, and other important
characteristics of this example, the mechanical oscillation system as kine-
matic gear pair. Important characteristics of kinematic pairs include per-
formance, reliability, metal, compact, and high gear ratio, minimum power
loss, kinematic accuracy, low cost, and complexity of, and a number of
other requirements specific to a particular application.

Investigation of the accuracy and vibration characteristics of me-
chanical systems is closely related to the analysis of dynamic phenomena
they arise. The report cited the definition and formalization of the problem
of dynamic analysis of mechanical systems (for example, kinematic pairs)
for the development of information technology study their dynamics. The
development of information technology is based on a systematic approach
as the main concepts of systems analysis — methodology for complex systems
research. A systematic approach enables the early stages of research poorly
structured problems to identify their components and connections, to a
classification scheme to develop logical methods and algorithms for solving
generalized [1].

Problem, milestones and outcomes research. The report consis-
tently considered the technology of scientific research, according to the
methodology of systematic approach:

< purpose research> — <task model> — <method algorithm> —
<software and methodology, software and hardware> — <technology re-
search> — <means of implementing technology>.

This detailed category: <object of study> — <process research>,
where the object of study is considered as a target category, and the process
of research — as a category of goal, ie < purpose > — <means>. As an object
of study are the processes dynamics of oscillations in a mechanical
oscillatory system. The object of study in this case is considered as a

51



complex system that is composed of such parts, and for which, in general, at
the moment there is no means of research [1].

Elements of the system approach as a universal methodology in
solving various technical problems, including the creation of information
technology dynamic analysis of mechanical oscillation system can be re-
presented by the set of tasks Z={Zy, Zn, Zig, Zsp, Zp., Zpn}, Where Z —
problem kinematic analysis; Z, — problem modal analysis; Z, 4 — problem of
linear harmonic analysis; Zs, — problem of spectral analysis; Z,, Zyn — linear
and nonlinear dynamic transient analysis, which are discussed later.

The object of the kinematic analysis of oscillatory systems is the
study of motion units regardless of existing mechanisms for forces, and the
identification of rotation frequencies of all its moving parts. Simulation-
based representation poliharmonichnomu fluctuations, and is usually per-
formed on kinematic diagnostic deterministic models. In the kinematic mo-
deling is considered equations of motion of mechanical systems
[M i} +[Cl{u}+[K{u}={F}, where {u} — nodal displacement vector
system elements, {u}, {u} - acceleration and velocity vectors of elements

of the system, [K], [C], [M] — global stiffness matrix, damping and mass
elements of the system, {F} — vector of equivalent nodal forces of elements.

Problem modal analysis is the analysis of natural frequencies and
forms of vibrations. It is assumed that the external forces and damping are
zero. Solved the equation of free oscillations of the system in matrix form,
having the form [M ]1{u}+[K]{u}={0}. Spectral analysis is a task analysis
of the vibrational spectrum of the system response to shock loading.

Linear harmonic analysis is to determine the resonance frequencies
and study the dynamic response of the system to effect periodic loads. In
harmonic analysis solved the equations of motion for the case of steady-state

vibrational processes (forced oscillations) [M]{U}+[C]{u}+[K]{u}={F°}.
where [M] — mass matrix, [C] — damping matrix, [K] — stiffness matrix,{li} —
acceleration vector at the nodes, {U} - vector velocity in knots, {u} — vec-
tor displacements at the nodes {F®} — vector of applied external forces.

Linear dynamic transient analysis is the analysis of the response to
external, time-dependent load for the case of linear oscillatory system, when
the superposition principle is valid. As for the linear and nonlinear dynamic
transient analysis examines a relatively short period of time when the
movement is not established. Analysis of transients is direct integration of
the matrix equation system [M ]{u}+[C]{u}+[K]{u} ={R} where {u} -
desired vector of nodal displacements, time-dependent, [K], [C], [M] — mat-
rix stiffness, damping and mass elements of the system, {R} — known vector
of external load, depending on the time.
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Based on the implementation of the considered problems using a
systematic approach, developed information technology to study the
dynamics of mechanical systems that allows to model oscillatory processes
in the time and frequency domain [2].

Summary. The report sets out the main results of the work on the
creation and further development of complex mathematical program-aided
design of mechanical oscillatory systems based on a systematic approach,
and implementing complex reporting tasks. Application of the developed
information technology makes it possible to increase the effectiveness of
dynamic modeling of oscillatory processes of mechanical systems [2].
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SYSTEM EFFICIENCY OF LOGIC-DINAMIC COMPLEX
TRANSPORTATION OF DANGEROUS GOODS
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Introduction. The paper deals with the problem of “Improving the
efficiency of the structure, functioning and adaptation of Dangerous Goods
Safety (SBPOG)” in this formulation is decomposed on reliability SBPOG
in expected and extreme operating conditions as quantitative characteristics
of one or more properties of reliability SBPOG: failsafe Py reliability p,_,

durability, maintainability, persistence, as well as integrated indicators of
reliability (coefficients of operational readiness, maintenance, conservation
efficiency).
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Problem and the results of its decisions. It is shown that an inte-
grated indicator of the safety of transport of dangerous goods accepted by
the probability of a successful outcome of carriage, which is the product of
three components of the integrated system of transport safety: SBPOG re-
liability (reliability SBPOG) in the operation; the probability that the AT in
terms of threatening environmental impacts and failsafe (functional safety
of ergatic system “driver — automobile”). The efficiency of antibody in ext-
reme operating conditions is estimated survivability and in some situations
can be characterized by a value that is likely misses AT in terms of threa-
tening environmental impacts.
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These reliability can be enhanced with new, having an individual or
a complex semantic nature, which fully applies to the indicator system
ergatic — failsafe [1, 2]. Quite naturally, the phase of the AT can not be
characterized by the quantities. However, it should be noted that the intro-
duction of index offsets neglect such indicators, such as durability, reten-
tivity P o et View of the above, consider the basic ways of increasing

system efficiency AT (Fig. 1). At the top level safety requirements are for-
med the transport of dangerous goods and are normalized to the requi-
rements of any manifestations of emergencies, including the complexity of
the conditions of carriage (UUT), complex situations (SS), emergencies
(AU), the catastrophic situations (COP). The technical condition of the AT
is characterized by a set of states Z, splitting into three disjoint subsets: the
healthy (A), efficient (partially functioning — B), inefficient (C) states: A c z;
BcZ, CcZ: ANB=BNC=CNA=¢,-

Conclusion. Thus, in contrast to the structures designed for the AT
exploited systems to be understood not only the technical characteristics
(reliability, durability, etc.), but also the interaction of the factors of the
“man—automobile” [3].

Solution of problems of redundancy at all stages of the life cycle
AT provides a specified level of system performance with is achieved
through the implementation of comprehensive properties. Implementation
of the properties of AT in the real world by stages of life cycle is achieved
due to the widespread introduction of IACS, which are the basis of the
logic-dynamic and system models. System models provide a specified level
of efficiency fractionation AT and are formed in accordance with the
formula: <goals> « <tasks> <> <algorithms> <> <jobs> «» <processes>.
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SOME STATISTICAL PROPERTIES
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Modern information technologies widely use random number se-
quences in a variety of applications — from lotteries, simulation, and sta-
tistical research to cryptography. The use of true random number sequences
can be complicated due to their inability to be repeated in another point of
space or time. Therefore, there is an actual problem of creation methods,
algorithms and means of generating reproducible sequences of numbers, which
properties are similar to the properties of true random number sequences.
Such sequences are called pseudorandom number sequences (PRNS).

Nowadays there is quite a large variety of methods and algorithms
of PRNS generating and its implementations, for example, linear con-
gruential method (with the possibility of transformation of the obtained se-
guence into stochastic [1, 2]), algorithms such as “xorshift”, Mersenne twis-
ter etc. However, depending on their use pseudorandom number generators
(PRNG) must satisfy certain requirements, which leads to the necessity of a
comprehensive system analysis of the quality of sequences from the
generators output and determines the relevance of such research.

To evaluate the quality of PRNS graphical and statistical tests can
be used. Parameters that determine the quality of the sequence may vary
depending on areas of its application. These may be such indicators as time,
alphabet cardinality, uniformity of distribution in multidimensional space,
monotony, lack of correlation between symbols of sequence and others.

The aim of this work is to study the distribution law of k-grams in
the combination generator output and to analyze the dependence of the
distribution law of a discrete random variable in the combination generator
output on its parameters.

In general, the combination generator consists of several primary
independent (pseudo) random number generators and the block of imple-
mentation of some combination function. This function provides a combi-
nation of primary sequences from primary generators outputs so that the
sequence period and the alphabet cardinality increase in compare with the
sequences periods and alphabets cardinalities of primary generators.

In this paper, as in [3], the combination generator with combination
function of summing in the finite field of some cardinality M (summing mo-
dulo M) is discussed. The value of M is determined by the domain of de-
finition of the random variable in the combination generator output. Primary
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generators are cyclic shift registers of length M;, where i is the primary
generator ordinal number, 1 <i<n, n is the total number of primary ge-
nerators in the combination generator. To the i’s primary generator during
its initialization are recorded all the numbers of the range [0, M; — 1] without
repetitions or deletions — one of the possible M;! substitution variants. Thus,
the period of primary generator is equal to the cardinality of its alphabet:
Ti = Mi.

The combination generator period is the least common multiple of
primary generators periods: Te; = LCM(Tl,Tz,...,Tn). For relatively prime

n
values of T; the period Ty, =]]T; . The task of research of dependence of
i=1

the distribution law of a discrete random variable in the combination ge-
nerator output on its parameters involved determining generator parameters
in which symbols in the combination generator output had the strict uniform
character of distribution. The work simulation was performed for the fol-
lowing combination generator structure: number of primary generators — 2,
primary generators alphabet cardinality — from 3 to 20, combination fun-
ction module — 2<M <max(M;, M, .

According to the experimental results it is revealed that the strictly
uniform distribution law of a discrete random variable in the generator
output with the zero error playback [4] is provided by configuration where
alphabets cardinalities of primary generators are relatively prime and
module M is a divisor of My or M,. In addition, the uniform distribution law
is observed in other configurations but only for some initial seeds of pri-
mary generators.

During the research of the binary k-grams distribution there were
examined 32 MB sequences formed by combination generator based on four
primary generators. The number of occurrences of each combination of k
bits in sequences was calculated. By the results of calculations the accor-
dance of k-gram distribution to a uniform law is analyzed by the criterion y2.

The upper limit value of k is chosen in accordance with the

Vi
2k

32 MB). This limitation is due to the fact that the correctness of the analysis
by the criterion ¥? is defined by the following condition: the expected
frequencies of less than 5 should occur no more than in 20 % of cases.
Therefore, for the studied sequences 1 <k <21. The obtained results show
that the output sequence of the considered combination generator has a
uniformdistribution in the k-dimensional space for all k < 21.
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The conducted analysis determines the prospects of research of
combination generator with combination function of summing in a finite
field and the expediency of carrying out additional system studies using
other graphical and statistical tests.
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Introduction. Cardiovascular disease (CVD) is a group of diseases
of the heart and blood vessels. Nowadays, according to the data of World
Health Organization (WHO) and Ministry of health of Ukraine, cardio-
vascular diseases is widely spread in the world, they cause more than half of
all deaths, result in a third of cases of disability mainly due to uncom-
pensated cardiovascular conditions — heart attacks and strokes.

Nowadays 3/4 of the population in Ukraine face the cardiovascular
pathology and in 62.5 % of all cases, it is the cause of death, that is much
higher than in developed countries.

There is no decreasing tendency of morbidity index and deaths
caused by CVD despite the significant scientists’ efforts.Statistical data
show a high percentage of morbidity, mortality and disability. That means
the obvious defects in preventive vascular diagnostics and individual ap-
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proach to treatment. Unfortunately, doctors do not widely use integrated
medical approaches to diagnose and treat vascular diseases nowadays. Only
individual global approach to the analysis of all segments of the vascular
system let them to find out optimal ways for treatment of the patient.

Prevention of cardiovascular diseases is a very important and ef-
fective solution of many health and social problems. At the same time, it is
an effective way of material resources saving. Emphasis on prevention
involves focusing on the causes of disease and its consequences.

The methodology and the research results. The results of mass me-
dical examination of large groups of people, who are united geographically,
show connection between the clinical symptoms of CVD, biochemical disor-
ders in organism, peculiarities of physiological parameters and environ-
mental conditions. The most important factors which are associated with the
highest prevalence of clinical symptoms of CVD were identified as risk
factors (Table 1).

Table 1 - Risk factors

Way of life 3iochgmical and Parameters _tt]at
physiological parameters are not modified
— high-calorie diet with |- increased level of total |- age;
high fat percentage and | cholesterol in the blood |- sex;
cholesterol; by LDL; — heredity;
— smoking; — increased blood pressure; | — hypercholesterolemia
— unlimited usage of — high level of triglycerides;| in the family
alcohol; — hyperglycemia, diabetes;
— lack of physical — adiposity;
activity — thrombogenic factors

The number of risk factors is constantly increasing, the common
risk factors for the most countries are called basic ones.

Risk factors, more often, are terms of disease and only sometimes —
the cause of disease. However, it is not always easy to divide risk factors on
those which are the cause of disease and those which contribute to disease.
It happens because there is very subtle transition from group “norm” to the
term “pathology” for the whole population and for each of its members. The
risk factor that is mostly considered to be pathological for a large group of
people can be insignificant for one of its representatives. Not all risk factors
can measured and represented in absolute values (such as psycho-emotional
stress, heredity, lack of physical activity etc). This circumstance blocks the
definition of risk factors as the causes of CVD.

Systemic approach to the solution of the research problem. As we
know, the solving of the complex (difficult) scientific and technical problem
consists of such phases as design processes automation and research object
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creation, increasing effectiveness of processes and the quality of results where
such category as “effectiveness” and “quality” is the aspect of observation.
From the systemic approach point of view, systemic effectiveness of work
and the quality of results are considered individually [1].

Analyzed medical data contain information about the disease and
characterize <cause (risk factors) >— <consequence> or <disease>—
<diagnosis>. When using systemic approach, human body is considered as
the complex source of information. That means that it is represented as
open, systematically organized structure, dynamic complex of functional sub-
systems which are not only cooperating with each other but also depending
on each other.

Choosing tactics and methods for the treatment of cardiovascular
disease, such methods of treatment as logical, mathematical and informa-
tional are used. Logical methods and models on their basis are used for
making decisions as for the diagnosis and choosing of the treatment re-
gimen, intellectual support based on the priori information and logical doc-
tor’s actions. Mathematical models of treatment processes help to choose
such treatment strategy with the usage of computer means, which is based
on simulation, and prediction of treatment results [2].

The whole process of the disease can be divided into three stages of

disease development from better state (I) to worse one (Ill). Each of vy;
states is determined by its set of signs x;. The general model of the disease

k m

in the linear case can be written: Yy, =2 biyi, ¥ = > a;X;, where k is
i=1 j=1

the number of states.

Conclusions. The task of complex cardiovascular disease intellec-
tual analysis needs the development of the methodology of the efficient trea-
tment of cardiovascular diseases on the basis of systemic model, domain
knowledge and data of its observation. This date include attribute value at
moment of observation (input value-or may be meaning), the value of the
anatomical and physiological characteristics (constant in time — a dynamic
process) and the meaning of events that has already happened (time these
events took place at-output value). The usage of modern computer techno-
logy and knowledge in the field of information technology is very important too.
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MOJEJIOIOYI CTPYKTYPU JUHAMIKHU KOJIMBAHb
MEXAHIYHOI CACTEMHW HA OCHOBI TPA®IB

Jauenxo I1.B. Yepkacvkuii OeporcasHuii mexHonociyHuil yrieepcumem
oyn. Illesuenxa, 460, dpv-orion@yandex.ru

EbexTuBHICTS TOCIIDKEHh TUHAMIKH KOJHUBAHb MEXaHIYHUX CHC-
TEM 3HAYHUM YMHOM 3aJI€KUTh BiJl TOUHOCTI MaTeMaTH4YHUX Mojeleil ix
omucy Ta 00paHOro crocody MoxaenroBanHs. CydacHi MEXaHIUHI CHCTEMH
NpPaIIoTh B YMOBAaX BHCOKMX IIBHJIKOCTEH, 3a3HaIOUM Jlii HEKOHTPOJIBO-
BaHMX MEXaHIYHUX 30ypeHb Yy BUIJISII ynapiB, BiOpamiid, Tomo. lle Ha-
KJIa/Ia€ JOAATKOBI YMOBH IO /10 TOYHOCTI PIBHSHB ONHCY PyXY TaKHX Me-
XaHIYHUX CHCTEM, Ta BiAIMOBIIHOCTI peaJh-HIM YMOBaM iX () YHKIIIOHYBaHHSI.
OKpiM BHMOT, MO CTaBIATHCS OO AAEKBATHOCTI MaTeMAaTHYHUX MOJIEIEH,
3HaYHA yBara MPUIUIIETHCSA TAKOX IHCTPYMEHTAJIBHHM 3ac00aM MOJEIIo-
BaHHS JWHAMIKM MeXaHiuyHuX cucteM. OJHMM 3 HalpsMiB MOJEIIOBaHHS
KOJIMBAJIbHUX TPOLECIB Y MEXaHIYHUX CHCTEMax € IMiTaliiHe MOJeIo-
BaHHS, 3 MOAAJBIIOI PEalli3alicr0 IMITAIHHOI MOJENI Y MOJCITIIYOMY
cepenosu [1]. IlepeBaroro Takoro crocody MOAEITIOBAaHHS ITOPIBHSHO 3
IHOIMMHU € BHUCOKAa MBUAKOMIISA, poOOTa y pealrbHOMY Haci, 3pydHa ¢opma
BBE/ICHHS-BUBEACHHS JaHWX, NPOCTOTa MOJEIIOBAHHS, MOXIIMBICTh ITi KO-
YEHHS JI0 MOZETIOI0YOTr0 KOMIUIEKCY IMPOKOT0 HaOOPY MPUCTPOIB, TOILO.

IIpu moctaHoOBII 3agadvi iMITAIiHHOTO MOMETIOBAHHS, 3IIHCHIO-
€TbCSL TIepexil BiJ Au(epeHIiaJbHUX PIBHSHb PYXY MOYaTKOBOI MaTeMa-
TUYHOI MOJIeNli, 10 CTPYKTYPHUX CXeM MojeitoBaHHs [1], mo nependavae
BUKOHAHHSI HU3KU O0OB’SI3KOBUX €TaIliB, OJJHUM 3 SIKNX € BCTAHOBJICHHS 3B’ sI3-
KiB MIXK PIBHSIHHSIMH CHCTEMH 3 BUKOPUCTAHHSM Tpado-TOIMOJIOTIYHOTO ITi -
xony [2].

MeTor myéuikanii € po3poOka rpado-TOMOIOTIYHOT CXEMH, IO
BifoOpaxkae 3B°SI3KM MiXK PIBHSHHSIMH MareMaTHYHOI MOJEI JUHAMIKH Me-
XaHIYHOI crcTeMH (Ha MpUKiIaAl 3y04acToi mepezadi), 3 BpaXyBaHHSAM OCHOB-
HUX Ta JOJATKOBHX 3B’S3KiB, IO BiZOOPa)KarOTh KIHEMATHYHI MOXHOKH
HepeMilleHb.

OcHoBHa yacTHHA. Y JONOBiI PO3MISAAETHCS MaTeMaTHYHA MO-
JIeNb JMHAMIKU MEXaHI9HOI CHCTeMH (Ha MPHUKIaIi 3yOuacToi mepenadi),
sIKa OMHUCYE KOJMBAHHS OCHOBHHUX 11 €IEMEHTIB — BaJiB | 3y04acTUX KOJiC.
XapaKTepHOIO OCOONHBICTIO NTAaHOI MOAENi € il MPOCTOPOBICTH, OCKIITBKU
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OMHUCYBaHI HEIO KOJMBAHHS PO3MNISAAAIOTHCS y TPHOX ILIOHIMHAX, BPaXo-
BYIOYH TO3/I0BKHBO-TIONEPEUHY 1 KPYTHUIIbHY CKIIaJI0BY. MaTeMaTHuHa MO-
JIeNTb ABJsIE COO0I0 CHCTEMY 3 YOTHPHAAUATH JHIMHUX AudepeHIiaIbHux
PIBHSIHB JIPYroro MOPSAKY, BUTIISY:

AG; = F, (1),

e A=1[J, ha I da Iy Iy do1, Jr2, My, My] — BekTOp MOMEHTIB
iHepIii Ta Mac pi3HUX TIITHOK BaJliB Ta 3y04acTux Koiic; g = [@, @1, P2, 03,
Y, w2, wih, wol, X1, X, Y1, Y2, 21, Z2] — BEKTOP y3arajlbHEHMX KOOPAMHAT, e
@, 01, P2, P3— KyTOBI TIEpEMILICHHS ISHOK BaJiB; Yo', W2, w1, W' — KyToBi
3MIIICHHS 3y04acTUX KOJIiC 32 KoopauHatamu Y, Z BiIIOBITHO; X1, X2, Y1, Y2,
Z;, Z, — NiHiiHI 3MillIEHHS BaJiB Y MO3I0BXHBOMY (X), Ta momnepeurux (Y, z)
HanpsMax; F — BeKTOp MpaBUX YaCTHUH CUCTEMHU PiBHSHB, IO CKIAJa€ThCS 3
BHUpa3iB sIKi OB’ A3YIOTh MiXk c000K0 k0opcTKOcTi omop Ci, TOBXUHH BaiB lj,
MacH KoJic Mj, KpyTHi MOMeHTH M, M, Ta y3aranbHEHI KOOpIAMHATH (.
AHani3 IUHAMIYHAX XapaKTePUCTHK JOCIIHKYBaHOI MEXaHIUYHOI CHCTEMHU
peasni3yeTbcsl OUIIXOM BH3HAUEHHS il Pe30HAHCHMX YacTOT, IO BiINOBimae
OOUMCIICHHIO ~ BJIACHMX  YHCET  XapaKTEePUCTHYHOI MarpHili  CHUCTeMH
mudepenuianbaux piBHAHB (1). 3B’s130Kk MiX piBHsHHsAME cuctemu (1) Ta
3MIHHUMH SIK1 BXOAATH 0 iX CKiIany, MOXe OyTH BiI0OOpakeHU# y BUIIISAL
opienroBanoro rpaga (puc. 1), Ha SKOMY CyIIBHUMH JIiHISIMU 300paXeHO
OCHOBHI 3B’s13KH (BiJIMOBITHA 3MiHHA BXOJUTH JIO PIBHSAHHS SIK OCHOBHA), a
IYHKTHPHUMH HEOCHOBHI, TOOTO BIAMOBiZHA 3MiHHA BXOIUTH 10 PiBHIHHSI
y CKJami BHpa3y, SKHH BPaxOBYye CYMapHy HOXHOKY PyXy MeXaHidHOI
cuctemMd. HampsM CTpinKM BCTAHOBIIOE BiJHOIICHHS ‘‘3MiHHA-PIBHSHHS
MiX BepumMHaMu rpada, Tak, HAMPHUKIIA]] BiTHOIICHHS X;—Xp, 03HAYAE, IO
X1 SIK 3MIHHA, BXOJMTh 0 PiBHSHHS 3alIMCAHOTO BiJHOCHO 3MIHHOT X».

Puc. 1. I'pa¢ B3aemMo3B'a3KiB 3MiHHHX Ta PiBHAHb CUCTEMU
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Hasenenomy Ha puc. 1 rpady B3a€M03B’S3KiB, BiAIIOBI1a€ MaTPHUILI
IHIUJOEHTHOCTI #oro BepumH (puc. 2), e CTOBIISIM BiAIOBIAAOTH 3MiHHI a
psankam — piBHsHHA cuctemu (1). EmemenramMu matpuii MOXyTh OyTH it
gucna 0, 1, —1, me 0 o3Ha9ae BiACYTHICTH 3B’A3Ky MiXX 3MIHHOIO Ta piB-
HSHHSIM; | — 3MiHHa BXOJWTH JI0 PiBHSHHSA SK OCHOBHA; —1 — 3MiHHa BXO-
JMTh IO PIBHSHHS Yy CKJIaji BHpa3y, L0 BPaXOBye KiHEMATH4YHY HOXHOKY
nepeMilleHHs..

PPy P2 s |4 |4 [ SN[ % | N Y| a2
o i1 |o|loflo]|oflofo|jo|o|lo|o]|o]fo
o |t Jololo]olafaf1]s]ofo]1]x
oololo Aol olafa]afs]ofo]2]x
ps| 0|0 |12 ofo|ofloflo|o|o|lo|o]o
swlolofololAdolala|ofo]2]|2|A]
92|00 fo|o]o 11 ]|0ofo|1|1|-1]1g
;0|1 |1]o]|1|1 o|lofo|tff1]-1]|1
silofaafof1]|1fopylr|r|1]|t]1]1
x|o|-1f-1|lof0 o]0 oo fo|-1]-1
x|o|-1]|-1]o]o]ofo|-1]|1}Pfojo|-1]1
v|o]o|o|Oo|-1|-1]|Yfl1]0]0 /1/ 1lo0fo
y:lojojojofajal1|glo]o|1}3]0 |0
slofafafo[Mflafa|a]afofo]ofXn
zlofl1|1fo|1|3f]l1]|1|1]o]o|o]|o |4

Puc. 2. Marpuus iHUuIeHTHOCTi BepmiuH rpaga

3ak04eHHSL. Y JTOTIOBI/II PO3TIISHYTO MaTeMaTHYHy MOJCTh JHHA-
MiK{ KOJIMBAHb MEXaHIYHOI CHCTEMH, Ha OCHOBI SIKOI CTBOPEHO Tpad) B3aeMo-
3B’S3KiB MK piBHSHHSMH Ta 3MIHHUMH CHCTEMH TH(EpEeHIiaTbHUX PiB-
HsaHb. CTBOpeHUi rpad, Ta BiAMOBIIHA HOMY MaTpHUIlI IHIUACHIIH € OCHO-
BOIO JIUIsL PO3POOKU CTPYKTYPHOI CXEMH IMITAIliifHOrO MOJEIIOBAHHS, IO
JIA€ MOJKJIMBICTh C(EKTUBHOTO PO3B’SI3yBaHHS 3aad IOCIIKCHHS ITUHA-
MIiKH KOJIUBaHb MEXaHIYHHX CHCTEM.

JlirepaTypa

1. T'ynersieB A. iMuranmonHoe Moziermpopanue B cpeie MATLAB-5.2 :
npakrt. nocodue / A. I'ynprsieB. — CII06. : Kopona mpunT. 1999. — 288 c.

2. Kepmen-Jlaxyp I1. Maremaruka u CATIP : 8 2 ku. Ku. 2. Tlep. ¢ ¢p. /
I1. XKepmen-Jlaxyp, I1. JI. XKopx, ®. ITuctp, I1. bezpe. — M. : Mup, 1989.-264 c.
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JIOI'IKO-JIIHI'BICTUYHA MOJEJIb BUSHAYEHHS KJIACY
KPEAUTOCIIPOMOXHOCTI IIAIIPUEMCTBA

lﬂpau LB., *Kucine TM., 317puc;wfcm JIM.
=3 Xuenvruyoruii HayionanbHuil yHigepcumem
E-mail:'cogitare@list.ru, *prisyazhna@yandex.ua

OCHOBHUM KPHUTEPIEM Y q)opMyBaHm BIZITHOCHH MIX KpEIUTOPOM
Ta TMO3WYAIBHUKOM € KPEeIUTOCIPOMOXKHICTh MO3MYAIbHUKA, TOOTO 37aT-
HICTh BYaCHO MoramaTH 3aboproBaHocTi. KpeauTOCIPOMOXKHICTh OLIHEO-
€TBCS LIUIIXOM BU3HAYEHHs KJIACy KPEIUTOCIPOMOXHOCTI IiIIPHEMCTBA.
YcBporo po3rismaoTh I SATh KiIaciB KpeauTocnpoMokHocTi [1]. ITiampuem-
CTBa, Kl HaJIekKaTh JI0 MEPIIMX TPhOX MAIOTh IAHCH OTPHUMATH KPEIUT.

OriHKka KpeAUuTOCIPOMOXKHOCTI € BaKJIMBOKO, 30KpeMa, IS ITij-
MPUEMCTB, SIKI MPAarHyTh PO3IIMPHUTH CBOE BUPOOHHIITBO. BreBHEHICThH y
TOMYy, IO OyJe OTPUMAaHO KPEIWT, JI03BOJIsiE e()EKTUBHO CIIJIaHYBaTH Maii-
OyTHIO IiSUTBHICTH MiJNPHEMCTBA IIE 10 TOTO, SIK OYyIyTh Y3TO/DKEHI yci
MATaHHS 3 0aHKOM. ATapaT HEUITKOi JIOTIKH Ja€ 3MOTY OTPUMATH OLIHKY
KPEOUTOCIPOMOXKHOCTI B YMOBaX HEBH3HA4YEHOCTi. JJOCHTh 4acTO BHHHKAE
CHUTYyaIlisl, KON iCHye HEBIIEBHEHICTh EKCIEepTa y CBOiX BHCHOBKaX, abo
HEMOXKJIMBICTh YiTKO OLIHUTH NEBHUH IMOKA3HUK, Y TAKOMY BUIQJIKY BXIiJIHI
JaHi € HeuiTkumH [3].

Jlo OCHOBHMX YMHHUKIB BIUIUBY Ha KPEIUTOCIIPOMOXKHICTH OYI0
BiZlIOpaHO YMHHMKH, SIKI PEIrJIaMEeHTOBaHI 3aKOHOAABCTBOM YKpaiHM Ta pe-
xoMeHnzoBaHi 3a FO.M. Bemmkum ta O.10. [Ipockyporo [1], me: MmutTeBa Iik-
BIHICTH, MOTOYHA JIKBIJIHICTD, 3arajbHa JIKBIJIHICTb, HAABHICTh BIACHOT'O
JKBiAHOTO MaiiHa, (iHAHCOBA HE3aJEKHICTh, MAHEBPEHICTh BIACHUX KOII-
TiB, (PiHAHCOBUH JIEBEPUIK, PEHTA0EIbHICTh BUPOOHUIITBA, AisUIbHICTh MU-
HYJIUX POKiB, TEPMiH iCHyBaHHS HIiANPUEMCTBA, KPEIUTHA iCTOPIs, peIry-
Talis SKOCTI MPOXYKIii, poOiT, MOCIYr, OI[iHKa [iJOBHX SKOCTEH KepiB-
HUITBA O3MYAIbHUKA Ta ayIUTOPChKI BHCHOBKH.

Cucrema Ha OCHOBI HEYITKOI JIOTIKM Ma€ MICTUTH MEXaHi3M IpHii-
HATTS PIlleHp MO0 KPEOMTOCIPOMOKHOCTI Ha OCHOBI iH(opmarii ekc-
neptiB [3]. B 0CHOBY cHCTeMH MOKJIaJCHO 3HAHHsI, SAKi BiAMOBIMAIOTH (i-
HAHCOBIH, YITPaBIiHCHKIil Ta TOCHOAAPCHKIH YaCTHHI AisTIBHOCTI MiANpUEM-
CTBa, Ta C()OPMOBAHO CHUCTEMY HEUITKUX JIOTIUHUX MpaBwi. Y Tabmuii 1
HABEJICHI yCl JIHTBICTUYHI 3MiHHI MOZENi Ta iX mo3HavyeHHs. Cuparduch
Ha JIOCIIDKEHHS (paxiBIiB y 3aaHiil oOmacti [2], Takok OyJI0 BU3HAYCHO BaX-
JMBICTh KOXKHOI JIHTBiCTHYHOI 3MiHHOI (Tabn. 1). OOpani mapamerpu Bin-
HECeHO /0 4oTupbox mincucteM. [lincucrema “JIikBigHICTS” BH3HAYAE Cy-
MapHHUH TOKa3HUK JIKBIJHOCTI i IPHEMCTBA:

v, = (X, Xy, Xg, X, ) 1)
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Ta6auusa 1 — JlinrBicTuuHi 3mMinni Mo xesti

3MiHHA TTosnauenns | Tun 3minHOT | Bara

MuTtTteBa TiKBITHICTH X1 Bxigna 0,8
TToTouHa JIKBITHICTD X5 Bxinna 0,8
3arajpHa JTIKBITHICTH X3 Bxigna 0,8
HasBHICTE BIIaCHOTO JIKBiZHOTO MaiiHa Xa Bxinna 0,7
dina"coBa HE3ATEKHICTH X5 Bxinna 0,8
MaHeBpeHICTh BIIACHUX KOIITIB Xg Bxinna 0,9
DinaHCOBHUII TEeBEPUIK X7 Bxinna 0,7
PenrabenbHicTh BUPOOHUITBA Xg Bxinna 0,8
JiSUTbHOCTI MHHYJIMX POKIB Xg Bxigna 0,7
TepMiH iCHYBaHHS MIIIIPHEMCTBA X10 Bxinna 0,5
KpenurHa ictopis X11 Bxigna 0,8
Penyranis sikocti npoaykuii, pooir, Hociyr X12 Bxinna 0,5
OuiHKH AIOBUX SKOCTEH Kep iBHUIITBA

[O3UYAILHUKA X13 Bxinna 0,6
AyauTopCchKi BHCHOBKU X14 Bxinna 0,7
JIikBigHIC T vy IMpomixkua | 0,9
®DiHaHCOBHUH CTaH MiANPHUEMCTBA Vs Ipomixkua | 0,8
OuiHKa AiSIbHOCTI TiANPUEMCTBA V3 TIpomixua | 0,7
Penyrauis ninnmpuemcTaa ! Ipomixua | 0,6
Kiac kpeauTocnpoMOKHOCTI MANPUEMCTBA \Y Buxigna

[Mincucrema “@inaHCcOBHIl CTaH” BH3HAYaE CYMapHHUI MOKa3HUK
(hiHAHCOBOTO CTaHy IiANMPHEMCTBA!

V, = F(Xg, X, X7, Xg ). )

[Mincucrema “OriHKa TisSUTEHOCTI MiIIPHEMCTBA” BU3HAYAE CyMap-
HUU TIOKAa3HHK 32 HACTYTHUMH KoeQillieHTaMu:

Vs = f(Xg’Xlo’ X11)- (3)

[Mincucrema “Penyranis” BU3Ha4ae CyMapHUI MMOKa3HUK peryTaii
HiANPHEMCTBA!

v, =f (X12’ X131 X14 ) 4)

OuiHka KpeIUTOCIPOMOXKHOCTI MiANPHEMCTBA BU3HAYAETHCS SIK

CyMapHH{ MOKa3HUK BHUXIJIHUX HMapaMeTpPiB OMHCAHUX MiacucTeM. Moenb
CHCTEMH Ma€ BHUTJLAL:

Vo= f(v,V,,V,,V, ). (5)

Jlyist 0OUHCIICHHS arperoBaHoil OIIHKH KPEIUTOCIPOMOXKHOCTI HE0O-
XIJTHO KOXXHOMY IOKa3HHUKY 3a/laTH OLIHKY BaroMoCTi P; € [O;l],i =14 Ta
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CKOPHCTATUCH JHIWHOIO 3rOPTKOIO, SIKA JIO3BOJISIE OTPUMATH 1HTETPATIbHHIMA
TTOKa3HHUK B THUX BUTIAJKaX, KON BXiJHAMH 3MiHHUMH € HE3aJICKHI Ta PiBHO-
[IHHI BEJINYNHA:

V=3V B, (6)
i=1

ne PB; — koedimieHT BaroMOCTi, IKUI XapaKTepu3ye BiJHOCHY Bax-
JIMBICTD TIOKA3HUKIB, 1| OOUHCITIOETHCS 38 hopmystoro (7):

4
Bi=p/2pi- (7
i=1

AHanorivHo Koe(illieHTH BaroMocTi 3aal0ThCs JJIsl yCiX MOKas-
HUKIB (Tabn. 1). TakuM 4MHOM, BU3HAUCHO MMAapaMETpPH, SIKi BIUIMBAIOTh Ha
OLIIHKY KPEIUTOCIPOMOXKHOCTI MiJNPHEMCTB. 3arajlioM sl OIIHKH Kpe-
JUTOCIIPOMOIKHOCTI TiIPHEMCTBA OYJIO BUIIJICHO Ta OMHUCAHO 14 BXiJTHUX
JHTBICTHYHUX 3MIHHHX, 4 TIPOMDKHHX Ta | BUXIIHY 3MiHHY.

Heuitka mozens (5) — 1e iepapxidHa cucTeMa HEYiTKOTO BHUBOJY,
sIKa CKJIAJIA€ThCSA 3 TAKUX IT1ICHCTEM: JTIKBIIHICTh, (PIHAHCOBHM CTaH, OILlIHKA
ISUTBHOCTI Ta perryTarist M APHEMCTBA.

BuximHe 3HaueHHS MOJENI IHTEPHPETYETHCS SK KIAc KPEIUTO-
CIIPOMOYKHOCTI, IO SIKOTO HAJIEKUTH AOCIIHKYBaHE IiAPAEMCTBO.

JlitepaTypa

1. €midanoB A. O. Ominka KpeIuTOCTIPOMOYKHOCT] Ta 1HBECTHITIH-
HOI mpuBaOImBOCTi cy0’ekTiB Tocmofaprosanus / A. O. €midanos, H. A. Jlex-
Tap, I. O. HIxomsauk, T. M. Mensauk. — Cymu : YABC HBY, 2007. — 286 c.

2. €niceesa O. K. ExoHOMiuHa JiarHOCTHKA B YIpaBJiHHI BUPOO-
HUYO0-eKOHOMIYHUMHU cucTemamu : MoHorpadist / O. K. €miceeBa. — [IH. :
Hayxka i ocsita, 2006. — 292 c.

3. Marsiituyk A. B. IlITyunuii iHTeNeKT B eKOHOMIL: HEHPOHHI MepeKi,
HeuiTka Jorika : MoHorpadisi / A. B. Marsiituyk. — K. : KHEY, 2011.-439 c.
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CEKIIMA CIEOUAJIBHBIX
HAYYHO-TEXHUMYECKHMX ITPOBJIEM

SAJEPHBIN CUHTE3 U ITIPOBJIEMbI SHEPTETUKA

Ipeticepman JI., Cronum M., Medpec b.
Hspaunvckasa nezagucumasn Akademus pazeumus nayku, 2. Xatigpa

B cratee paccMmaTpuBarOTCS MEXaHU3MBI MONYYCHUS YHEPIHH C
TIOMOIIBI0 TEPMOSIICPHOTO CHHTE3a, a TAKXKe ATbTEPHATUBHBIMU METOIaMU
xononHoro simepHoro cuHTe3a (XSC). Ha 3T0it ocHOBe menmaercs BBIBOI O
HAyYHOH HECOCTOSTEIBHOCTH M HEMPOTYKTHBHOCTHU TOHWCKa 0e33aTpaTHBIX
TEXHOJIOTHH MOJydeHHUsI SHEPTUU. B 3akimoueHnn npeacTaBiseTcs pa3pado-
TaHHBI ABTOPAMH MPOEKT CTPOUTEIBCTBA (HOTOIICKTPHUUCCKUX CTAHIMN
BBIOKOW MOIIHOCTH.

Msl XMBeM B MHUpPE Pa3HOOOpA3HBIX BEIICH, CBS3aHHBIX MEKIY
co0OH W CYIIECTBYIONMX B (pOpMe YCTONYMBBIX YITOPSIOYCHHBIX CHCTEM
CTPYKTYPHBIX 3JIEMEHTOB TaK, YTO U3MEHCHHE OJHHX SJICMCHTOB U CHCTEM
MPUBOANT K U3MEHEHHSAM APYTUX. [ KOJIMYECTBEHHOW XapaKTEePHCTHUKU
MPOIIECCOB B3aMMOJCHCTBUS €Ile Ha 3ape CTAHOBICHUS (QHU3UKH OBUTH
BBEJICHBI MPEACTABICHUS 00 dHEPIUH, KaK MEphl PeajbHOr0 WM ITOTCH-
[IMAJTFHO BO3MOXKHOTO JBHKEHUS (M3MEHEHHUsI) TeN, U MAacChl, KaK MEpBI
uHepiuu. C OTKPBITEM 3aKOHA BCEMUPHOTO TAroTeHUsI HploTOHY mpuuuiock
JIOIYCTUTh, YTO CYLIECTBYET TaloKe Macca, SKBUBAJICHTHAs MHEPTHOM macce,
KOTOpasi, OJHAKO, B IPOTHUBOIOJOKHOCTb €/, BHICTYAET B KAUECTBE UCTOU-
HUKA B3aUMOJACHCTBUN (TATOTCHHUSI) TEI.

Bo3Hukmme B TPONDIOM CTOJETHH HOBBIE (DH3HYECKHE TECOPHH
MO3BOJISIIOT, KaK MBI CUUTAEM, pacCMaTPHUBATh MacCy C €JHHON TOYKH 3pe-
HUS, KaK Mepy 3aMeJIeHUs TeMIIa TeUYeHUsI BPEMEHH HJIH, YTO TO KE camoe,
KaKk Mepy HCKPHBICHHUSI TMPOCTPAHCTBA-BPEMEHW U €ro OTKJIOHEHHUS OT
cuMmmeTtpuu [1]. D10, cornacHo KBAaHTOBON TEOPUH TMOJIS, MPUBOJUT K BO3-
HUKHOBCHUIO KaJTMOPOBOYHOTO IOJI TATOTCHHS, CONFIKAIONICH W CBS3HI-
BaloIel 3TH Tena. B pesynpraTe WX CONMMKEHUS MPOUCXOMUT YBEIMUCHHC
TEeMIIa TCUYCHHUS BPEMEHHU, CHIDKCHHE CyMMAapHOH MaccChl TeT W BBIICIICHHC
SKBHBAJICHTHOTO KoJM4ecTBa SHeprud. CKa3zaHHOE OTHOCHTCS K JIFOOBIM
IpoIeccam, pe3yJabTaTOM KOTOPBIX SBISICTCS COSNHEHNE MACCHBHBIX Tell B
eJIMHYIO CUCTEMY.
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[pakTHKa CBHIETENBCTBYET O TOM, YTO M3BECTHBIC CIIOCOOBI MOTY-
YeHUsI SHEPTHH, HECMOTPsI Ha MX Kaxkylueecs pazHooOpasue, CBOIATCS, Kak
MPaBHJIO, K MpOLeccaM H3MEHEHHMs CBS3eH CTPYKTYPHBIX JIEMEHTOB CHC-
TeM. Tak Kak MHTEHCHBHOCTbH CBs3€il Ha BEPXHUX YPOBHSX CPABHHUTEIHHO
HEBEJIMKA M CYIIECTBEHHO YBEIMYHMBACTCS JHIIb C IPOHMKHOBEHHEM Ha TIIy-
OVMHHBIE YPOBHHU CHCTEM, TO BBIJEJSIOIIASACS NPU WX U3MEHEHUHM DHEPTUs
CTaHOBHUTCS OLIyTHMOH TOJBKO B Pe3ylbTaTe M3MEHEHUs] BHYTPEHHHUX CBSI-
3eil. Hanpumep, peaxiusa coeiuHeHNs. KUCIOPOJa € YIIeBOAOPOAaMH, IPO-
UCXO/s1Iasi Ha aTOMHO-MOJIEKY/ISIPHOM YPOBHE, 00€CIIeUMBAET SHEPIeTUKY
BCEX XMBBIX OpraHu3mMoB. OHa e JIeKHT B OCHOBE IIPOLIECCOB T'OPEHMS,
OCBOCHHBIX YEJIOBEKOM €Ill¢ Ha 3ape CBOETO CTAHOBJICHHS, IPYTHX dHIO-
TEPMHYECCKHX XMMHUYECKHX peakuuid. BcelleHHas, B 4YacTHOCTH, Hadaja
MIPUMEHATH TEPMOSACPHBIA CHHTE3 B Ka4eCTBE MCTOYHHKA JHEPTHU yKe B
IIepBbIe MTHOBEHHS CBOETO CyIlecTBOBaHUs. He MeHbIee 3HaUeHNE B dHED-
reTuke BceleHHOH MMEIOT MpPOLECCHl IPaBUTALIMOHHOIO KOJUJIAIica, KOTO-
pbIe CONPOBOXKAAIOTCS 00pa30BaHUEM HEWTPOHHBIX 3BE3/ U YEPHBIX JIBID, a
TaK)KE€ CHHTE3 Ha YPOBHE KOCMHMYECKHX CTPYKTYpP, BO3HUKAIOUMH IpH
CTOJIKHOBEHUSIX, B3aMMHBIX ITOTJIOLICHUSX 3BE3J M TalaKTUK. DHEpreTH-
YEeCKH BBITOJHBIC PEAKLWHU, CBSI3aHHBIE C BBUICJIICHHMEM DHEPTUHM, MOTYT
TaKXe COMPOBOXKIATHCS IIPOLIECCAaMU €CTECTBEHHOTO paciiajia MiIh UCKYCCT-
BEHHOTO pPAa3JIOKEHHS CHCTEM C IOHMXXECHHOH YCTOWYHMBOCTBIO. TakoBHI,
HallpuMep, PeakiK PaJHOaKTHBHOTO paciaja ¥ sIepHOro NEJICHHs, HEKO-
TOpBIE MTPOLIECCHI, SABISIOIMECS CICICTBHEM CIIA0BIX B3aUMOJCHCTBHIH U TIp.

YenoBeKy NOTpeOOBAIOCH MIJUIMOHBI JIET MPEXIe, YeM OH OCO3-
Hall 1 TEOPETHYECKH 00OCHOBAJI TO, YTO OH 0 3TOrO Jejal HEOCO3HAHHO.
OTO NpPUBENO K PEBOJIONMUU B 00nacTu sHepreTvku. [lepBbIM 1arom B
9TOM HaIllPaBJICHUU CTAI0 OCBOCHHE YIIPABIIAEMBIX IIPOLIECCOB JIETIEHUS aTOM-
HBIX SJep U TNepexoi K HCIOJb30BAaHMIO aTOMHOW HEPrHMH B IPOMBIII-
JeHHBIX Macmrabax. [[poM3BOACTBO aTOMHON SHEPrHH, CBI3aHHOE C peaju-
3alel yrpaBiseMbIX SIEpHBIX PeaKIUi JIeJIeHHs], COIPOBOXKIACTCS, OJIHAKO,
OMACHBIMHM PaJAWOAKTUBHBIMH H3JIyYCHUSMH W TIOAYAC HEYCTPAaHHMBIMHU
aBapusAMH. Peakiuu sIepHOro cHHTE3a SBILSIIOTCS B 3TOM CMBICIE Goiee
MPEANOYTHTENEHEIMA. Kpome Toro, Ui peanu3aliii 3TUX peakluid uMe-
eTcsl HeHcuepIaeMblii MICTOYHUK TOIIMBA B BHIE MHPOBOTO OKEaHa, B TO
BpeMs, KaK 3aIachl TOIUIMBA Ul aTOMHBIX JIEKTPOCTaHIUI OrpaHUYEHBl, a
UX J00bIYa TpyI0eMKa 1 HeOe3omacHa.

Heo0OXoauMbIM yCIIOBHEM pealu3alii IIPOLECCOB CHHTE3a WM
JICTICHNs, U3MEHSIOIMX YCTOWYMBOCTh CHCTEM, SBISIOTCS SHEPTEeTHUYECKUE
3aTparhl, KOTOpbIC HANpaBICHbl Ha pa3pylieHHWE 3aIUTHBIX OapbepoB
YCTOHYMBOCTH U MPEOAOJICHUE CONPOTUBIICHHS CUCTEM YIOPSI0UYHBAIO M
uX mporeccaM. Tak, HanpuUMep, JUIs TPOXOXKJICHHUS PEaKkIUi JeJeHus Tpe-
OyeTcsi IPEONOJICHHE CHIIBHBIX B3aMMOICHCTBHUI, CBS3BIBAIOLMX MEKIY
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co00#1 BHYTpHSIEpHBIE YAacTHIBI, a JUIS peaM3alliyd PEaKIHil sIepHOro
CHHTE3a — KYJIOHOBCKOTO Oapbepa B3aMMHOTO OTTAJKHBAHUS MPOTOHOB
AIep CUHTE3UPYEMBIX aTOMOB. DHEPreTHUECKH Oojee BBITOJHBIMH H JO-
CTYIHBIMH U PEaN3alii SIBISIOTCS PEaKIHWU CHHTE3a CaMbIX JIETKHX
3JIEMEHTOB, BOJOpPOJAa M €ro HM30TOIOB, OOJIAAAIONMX MHHMMAaIBbHO BO3-
MOXHBIM ITOTEHIMAIBHBIM OapbepoM. Peakuuu siiepHOro cHHTE3a B HeIpax
3Be3/, HallpUMep, OCYIIECTBISIOTCS MyTeM CHHTE3a aTOMOB BOJAOpOJa C
00pa3oBaHMEM refusl. DTH peaKkiiy MPOXOJAT, OJHAKO, OYEHb MEIJICHHO, a
OouibIast SHEPrHs U3YYSHHS 3BE3]] BO3HUKACET 3a CYET HEJOCTHIKUMOIO Ha
3eMile OJHOBPEMEHHOI'O Y4acTHsl B Hel OOJBIIOrO KOJMYECTBA YACTHII.
YCTaHOBNEHO, YTO CPeAN MHOXKECTBA JIPYIMX BO3MOXHBIX PEAKIMU saep-
HOTO CHHTe3a, HanOouee 3 PEeKTHBHBIMU SIBIISIIOTCS CIEAYIOIIHE:

‘D+D="He +n+3,28MeV;°D +°D =>T + p + 4,03MeV;
D+ 3T =“*He +n + 17,6MeV; ?D + *He = *He + p + 18,353Me V.

Oco00 npHBIIEKATEIbHBIMU SIBIISIIOTCS JIBE MOCNICIHUE PEaKlyH, T.K.
OHU [af0T OOJBLIMA PHEPreTHYECKHIl BBIXOJ, OTJIMYAIOTCS IMOBBIIEHHON
YCTOMUYUBOCTBIO U CKOpOCThI0. C Ipyroif CTOPOHBI, CEphE3HBIM HENOCTaT-
KOM 3THX pEaKkIHi SBISETCS NEePHUIUT HA 3eMJIe TPUTHUSA M B OCOOCHHOCTH
renust 3. IlepBas U3 3TUX peakuUud NEUTEPUH-TPUTHM OTIIMYAETCS, KPOME
TOTO, PaJ0aKTHBHOCTHIO, CO37aBaEMYI0 TIOTOKAMHU HEHTPOHOB .

Jlist mpeoioneHns MOTEHIMATBHOTO Oaphepa M MOBBIIICHUS BEPOAT-
HOCTH 00pa30BaHUS CBS3eH MEXIy COCTUHSIEMBIMH YaCTHUI[AMH UX Pas3ro-
HSIOT 10 OOJBLIMX CKOpOocTed. PacyeThl MOKa3bIBAIOT, YTO MM HAJ0 CO00-
IMTH 3Hepruro nopsaka 10 k3B, 4To cOOTBETCTBYyeT TeMieparype 4yTh
oime 10%K. IIpeomoneTs MOTEHIUATIBHBIA Oapbep MOMXKHO TAKXKE C MOMO-
[IBI0 HETEIUIOBOM SHepruu. TakoW CHHTE3 Ha3bIBAIOT OOBIYHO XOJIOJHBIM
(XAC). XAC moxHO, HaLIpUMeEp, peaan30BaTh, He Pa3roHss, a, COMmKas coe-
JVHSEMBIE YaCTHIIBI IITEM C)KaTHs TOIJMBHOM CMECH C ITOMOIIBIO BHEII-
Hero jaasiieHus. TpeOyemas IpH 3TOM BEIWYHMHA JABICHUS, PaBHAs OKOJIO
10™ H/m? B 3eMHBIX yCIOBHSX HEIOCTHKHMA. ECITH, CKMMATh CMeCh B Te-
YeHHE KOPOTKOI'0 BPEMEHH C IMOMOIIBI0 MOIIHOTO JIa3epHOro JIy4a, TO, CO-
yeTasi IaBICHUE U KPAaTKOBPEMEHHBIA pa3orpeB, yAaeTCsl MPeofoNeTh MOTeH-
UAJBHBIA Oapbep IpU TeMIIepaTypax HECKOJIBKO HUKE CTaHIapTHBIX.

BcecTopoHHEMY TEOPETUUECKOMY aHAIM3Y MOABEPIIACH TAKKE UACS
9KPaHHWPOBAHMS MOJOXKUTEIBHOTO 3apsija Aapa. ECTeCTBEHHBIM 9KpaHOM, B
YaCTHOCTH, SIBIISIETCS AJIEKTPOH aTOMOB JAEHTEpUS W TPUTHUS, HO €TO BIHSA-
Hue sABHO HexocTarodHo st XSC. B cBs3u ¢ 3THM ele B cepeinHe IpoLr-
JIOr0 CTONETHs OblIa BBIIBMHYTA MIES 3aMCEIIECHHS JIEKTPOHA OTPULIATENb-
HBIM MIOOHOM (Mrokaranu3). Tak kak macca MrooHa B 200 pa3 Oosblie Macchl
9JIEKTPOHA, TO pajguyc ero opOMTHI YMEHbIIAeTCs OoJsiee, YeM Ha JiBa Io-
psizKa, YTO MPUBOIUT K COJIMIKECHMIO SIIEp PEareHTOB M K COOTBETCTBYIO-
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[eMYy CHIPKCHMIO TTOTeHIHANBbHOro 0apbepa. OHaKO MIOKAaTalIN3 HE MOJy-
YUJI MPAaKTHYECKOTO HPUMEHEHHUsS MO JBYM INpHYMHaM. Bo-TiepBbIX, OKa-
3aJICh, YTO CBA3aHHBIM B aTOMaX MIOOH CHIIBHO CHH)KAeT CKOPOCTH PEaKIHu.
Bo-BTOpBIX, NOTy4eHHE MIOOHOB Ha YCKOPUTENAX U 3aMEILEHUE UMU JJIEKT-
POHOB SIBJISIETCSI YPE3BBIYANHO TPYLOEMKHUM M JJOPOTHM IIPOLIECCOM.

Haxonern, X5IC MoxeT ObITh peain30BaH IyTE€M HCIIOJIb30BaHHS
MeXaHM3Ma CJIa0bIX B3aMMOJICHCTBHUI, BOSHUKAIONMX B Ipoleccax Oera-
pacniaga (M3IydeHHUs SJEKTPOHOB) WIIM 3aXBaTa S-3JIEKTPOHA C OJIvpKaiIiei
3JIEKTPOHHON O00OJIOYKH PaJANOaKTUBHBIX M30TONOB (Hanmpumep, K-3axaar,
OTKpHITEI B 1938 1. AnbBapecoMm). BaxkHBEIM (akTOpOM SBISIETCS TO, YTO
cyabble B3aUMOJCHCTBHS NPOXOAWUT CHOHTAaHHO AaXe NPH OOBIYHBIX, TO
eCTh HHU3KHX Temreparypax [2]. OmHako OeTa-pacmaj pa3pemieH TOJIBKO
TOrza, KOTJa Macca, a, CJIEM0BATENbHO, MOJHASL YHEPTUsl MaTEPUHCKOTO sApa
Oonpie, yeM y mouepHero sapa. (bomee maccuBHOe sapo Bcerma Ooiee
YIOPSIIOYEHO U CTPEMUTCS K pacnaay). ITOMY YCIOBHUIO siipa BOAOPOJA U
€ro U30TOIIOB HE YIOBJIECTBOPSIOT, a PEaKLusi MMEET MECTO JIUIIb B Cliyyae
PaZMOaKTUBHBIX H30TONOB CPEJHHUX DJIEMEHTOB C HM30BITOYHBIM YHCIIOM
npotoHoB. OHa OTJIMYAETCs MPH I3TOM MaJoOW BEPOSTHOCTBIO M, TJIABHOE,
Ype3BBIYAITHO HU3KUM YHEPreTHYECKUM BBIXOZOM. JTO TeM Ooliee CyIecT-
BEHHO, YTO IIOYTH BCSI YHEPIHsI CUHTE3a YHOCHTCS HEYJIOBUMBIMHU HEHTPHHO
1 JUTSL IPAKTHYECKOTO MCIIOJIb30BaHUS HEITPUTOAHA.

Bricokyto 3((eKTHBHOCTD YIIPaBIIEMOH PEaKIUH TEPMOSIIPHOTO
cuaTe3a (YTC) mo cpaBHEHHIO C peaKIUsSMH, B KOTOPBIX HCIIOJB3YETCS
HETEIUIOBasi SHEPIUs, MOXHO, KaK Mbl CUYMATAEM, OOBSICHUTH TEM, 4YTO C
TepMO}IHHaMH‘-IeCKOﬁ TOYKHU 3pCHUA OHA OKBHUBAJICHTHA IUKITY KapHo,
KOTOpLIﬁ, KaK M3BCCTHO, OTJIMYACTCA OT BCEX APYIUX BO3MOXKHBIX HUKJIOB
CaMbIM BBICOKUM KOX(QQUIIMEHTOM MOJIE3HOro JAeicTBHs. JleliCTBUTENBHO,
UK pabOTHl TEPMOSJIEPHOTO pEakTopa COCTOUT M3 CTaJMil HM30TepMU-
YEeCKOro pasMHOXKEHMs Pa30rpeToil Iuia3Mbl M JIOBEICHUS €€ IUIOTHOCTH N
JI0 HEOOXOMMOW KOH/IUIIMH, OBICTPOI aa0aTHIeCKOi OTIAYH YacTH TEIUIo-
BOW DHEPTUM “‘XOJOAWIBHUKY”, T.C. 3JIEMEHTaM KOHCTPYKIIMH M OKpYKalo-
el cpelie, U30TEPMHUUYECKOTO CHKaTHUsl IUIa3MBbl B IIPOLIECCE CHHTE3a YaCTUI]
1 ee aanabaTHIecKoro pa3orpesa 0 UCXOAHON TEMIIEPaTyphl CIEAYIOIIKIO
nuKiIa. Mexxay TeM, B OCHIEAHEe BPeMs He IPEKPAIIACTCS TOTOK MMPOEKTOB,
MIpeIaralonmx pasiandablie BapuanTel XSC, KoTopble, OJHAKO, MpH OIm3-
KOM 3HAaKOMCTBC C HUMH OKAa3bIBAKOTCS HCCOCTOATCIIbHBIMU. Cpe}m IIPOCK-
ToB XSIC 0coboe MecTo 3aHUMAIOT TaK Ha3blBaeMble Oe33aTpaTHbIe IPOEKTHI,
KOTOpBIC HAllOMMHAIOT NPOEKTHI BEYHOrO ABUraTens Broporo poxa. llpu
9TOM aBTOPHI OOJBIIMHCTBA TaKHX IPOEKTOB CCHUIAIOTCS HAa PE3YNbTAaThI
OIIBITHBIX HCCIICIOBaHUI, U3 KOTOPBIX, SKOOBI, CIEAYeT, YTO MMHU DKCIIe-
PUMEHTAJIBHO TIOJyd9eH XOJOAHBIN Oe33aTpaTHBIA saepHbi cuHTe3. Ko-
HEYHO, KOT/Ia pedb HIET 00 IKCIEPUMEHTAIBHBIX HCCIEAOBAHUSX, TPYIHO
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JlaBaTh KaKylO-TM0O0 OLEHKY CTEIeH! MX JI0OCTOBEpHOCTH. [loguepKkHeM JINIIb,
YTO, BO-TICPBBIX, PE3YNbTAThl OONBIIMHCTBA 3TUX HCCIEIOBAHWN HE MOJ-
TBEPXKJAIOTCA PabOTaMM APYTHX 3KCIIEPHUMEHTATOPOB, a BO-BTOPBIX, OHH
MpoTHBOpeYaT 3akoHaM (usmku. YTo ke Kacaercsi HeOONbIIMX BEIHUMH
PETHCTPUPYEMON 3HEPTUH, €CIIH 3TO ACHCTBUTEIBHO UMEET MECTO, TO OHU
MOTYT OBITh Pe3yJIbTATOM HE SIEPHOI0, a aTOMHOI'O CHHTE3a MJIH CJIEJICT-
BHEM CIIOHT@HHBIX ITPOIIECCOB OeTa pacraja MPUMECHBIX PalOaKTHBHBIX
M30TOMNOB Mayiaaus (JPYruX METAJUIOB ATOTO psijia), HEM3MEHHO HCIIOJb-
3yeMBIX dKcrepruMeHTaropamu. [lonbITkn TeopeTnueckoro obocHoBaHus Oe3-
3arpaTHbIX TexHonoruid XSIC [2] BooOIe He BBIICPKHBAOT HIKAKOW KPUTHKH.

B YTC umerorcs, ogHako, U cepbe3Hble HEAOCTAaTKU. B mpouecce
Harpesa IUIa3Mbl HAPYIIACTCS €€ YCTOWYHMBOCTb, W PEAKIHUs CPHIBACTCA.
Kpome TOro, KOHCTPYKIIMOHHBIE MaTEpHAIbl HE BBIICP)KUBAIOT JCHCTBHA
BBICOKOM TeMIepaTypsl U ObICTpO paspymaroTcs. C Lenblo MpeaoTBpalie-
HUS YKa3aHHBIX HETaTHBHBIX IPOIIECCOB pabouylo 30HY OKPYKAIOT CHIIb-
HBIM MAarHMTHBIM IIOJIEM OIpeNesICHHOW KOH(UTypaliu, KOTOpoe Impe-
MSTCTBYET pajvalbHOMY pa3OeraHuio YacTHIl, YBEIMYUBAET BPEMs MX yIep-
KaHMs T B paboueil 30HE M OTXUMAET IMja3My OT CTEHOK cocyxaa, obec-
neyuBas TaKUM 00pa3oM TEIUIOM3OJISLIMI0 KOHCTPYKTHBHBIX 3JIEMEHTOB H
WX TIPEIOXpaHEHHE OT pa3pyIeHHs.

Cornacno pacueram (kputepuii Jloycona), HopmaibHast pabora peak-
Topa obecreunBaercs npu Bemmunue NT = 10™ ¢/cm®. Orpomusie 3aTpatsr,
CBSI3aHHBIC C JOCTIDKCHHUEM 3TOH BETMIHMHBI, TEXHOJIOTHEH pa3orpeBa Iiia3Mbl
1 ee CTaOMIHM3alliH, BBICOKOM CTOMMOCTBIO CIIEIHMAIBHBIX >KapOCTOMKHX
KOHCTPYKIIMOHHBIX MaTEPHaJIOB, MOJYIYCHUEM JAe()UIMTHOTO TPUTHS U3 pa-
JIMOAKTHBHOTO JINTUSI B aTOMHBIX PEAKTOPaX, MOIaBICHHEM PaJInO0aKTHBHBIX
U3JTY4CHUH MPHUBOJSAT K BBICOKOH ce0ECTOMMOCTH SHEPTHH TEPMOSIEPHOTO
cunTte3a. KpoMe TOro, mporHosupyercs, 4YTO HE BCE IEPEUUCIIECHHBIE
po0IeMbl HAWIYT TEXHOJOTMYECKOe pelleHne B OypkaiiimemM OyaymeMm, a
TIEPBBIC 3JIEKTPOCTAHIMHM TEPMOSACPHOTO CHHTE3a BBIMIYT Ha MOIIHOCTD
okosio 100 MBT He panblie 2045 roga. [loka neiCTBYIOT JIMLIL YCTAHOBKH
71a0OpaTOPHOTO THIIA U CTPOATCS MEPBBIE OMBITHBIE PEAKTOPHI (HAmpumep,
MexayHapoausiii mpoekT ITER, B paMkax KOTOporo Hagaioch CTPOUTEINb-
cTBO peaktopa EAST).

B HacTosImee BpeMs NpeAnodTeHNue OTAAETCS KBa3UCTallMOHAPHBIM
peakTopaM THIa TAKOMaKOB (TOpOHajibHas KapKac ¢ MarHUTHBIMU KaTylll-
kamu). Jlms mux 7 = 2108 K, T >lc, Nt > 10* cm™ c. Hauanach Takxke
pa3paboTKa MMITYJIbCHBIX PEaKTOPOB, B KOTOPBIX peakiHsi CHHTE3a OCy-
LIECTBISIETCS MYTEM CO3/aHuUs MOCIEJ0BATEIbHOCTA MUKPOB3PBIBOB 3a CUET
KPaTKOBPEMEHHOT'O HarpeBaHWU CMECH MCXOJHOTO TOILIMBA CBEPXMOIIHBIM
Ja3epHBIM JTydoM. Il MMITyIECHBIX PEaKTOPOB IIPU TOH kK€ TeMIepaType
1>10%¢, a n > 10 #? cm>. Kak B 9KCIIEPUMEHTATBHBIX, TAK H B MEPBOM
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TTOKOJICHIH IPOMBIIIICHHBIX PEaKTOPOB, INIAHUPYETCS UCIIOIE30BaHIE PeaK-
AW ACUTCPUA-TPUTHH, C TIOTyICHUEM TPUTHS Ha aTOMHBIX PEaKTOpax.
EnuHCTBEHHON peanbHON albTepHATUBON TEPMOSIIEPHONW SHEPrUU
SIBIISIETCSl HEPTUSI COJIHEUHBIX 3JIEKTPOCTAHLIMMA MpsAMOro aeucTBusd. B Ha-
CTosIIee BpeMs B MUpE SKCIITyaTUpYeTcs OoJiee eCsATKa COTHEUHBIX 3IEKTPO-
crannuii MomHocThio 710 100 MBT. Heckonbko mecsitieB Tomy Hazan B CILIA
(Kanudopuuu) BBeIEHa B CTPOM caMas MOIIHAs Ha CETOMHSIIHHA JCHb
TepMHHAJIbHAS COIHEYHas 3aekTpocTanlug Ha 400MBt. Hamelt akageMueit
IpeaIaraeTcsi MPOeKT CTPOUTENHCTBA MOLIHBIX O€3aBapHHHBIX (OTOCTaH-
unit MmoumocThio 500 MBT 1 BbIlIE € LIENbIO TOYYEHUS e IEBOM SKOJIOTH-
YEeCKH YHACTOH AJIEKTPHUUCCKOM SHEPTHH y)Ke B OrKaiiime HeCKOIBKO JIeT.

JlurTepartypa

1. Ipeiirepman JI. Kypc ¢usuku B nByx Tomax / JI. IIpelirepman,
M. Bpyk. — 2-e uzn. — U3pawmis, 2011.

2. Patuc 1O. JI. YropasnseMsIii “TepMOs” WIIH XOMOTHBIA CHHTE3.
Hpama nneii / 1O. JI. Patuc. — Camapa, 2008.

CPABHEHUE XAPAKTEPUCTUK BOJIbIINUX
®OTORJIEKTPUUECKHX U KOHBEHIIMOHAJIbHBIX CTAHLIUMI

Y2Chonum M., *Ipezepman JI., *Medpec b.
LOmoenenue INEKMPOMEXHUKU U KOMILIOMEPHOU MEXHUKU
Vuusepcumem um. ben-Iypuona 6 Heeese, Beeplllesa, Hzpawmw; slonim@ee.bgu.ac.il
?Hesasucumas Axademus ons passumust Hayku 6 Mspaune, 2. Xaiigpa

B craTrbe aHanM3MpPYIOTCSI M CPABHUBAIOTCSI OCHOBHBIE XapaKTepHc-
TUKH OonpmmX (orodnekrpraeckux ctaHiuil (OC) u KOHBEHIIMOHATIBHBIX
snextpoctaniui (KC). Ha ocHOBaHHH 3TOTO CpaBHEHUS JETACTCS BRIBOA O
TOM, 9TO ImHpokoe BHenpeHne OC MOXKeT NMPHBECTH KOHKYPEHIIMH B TIPO-
W3BOACTBE 3JIEKTPHYECTBA M CHIDKEHUIO €r0 CTOMMOCTH.

Kpamxuit ananuz xapakmepucmuk 601viiux gomoiekmpuiecKux
cmanyui (@C) u ux cpasnenue ¢ konsenyuonavhvimu cmanuusmu (KC)

@C ¢ U3paune. Ilo nanaeiM MuHUCTepcTBa YHEepreTuky M3paus
cymmapHas MommHocTs @C mojcoeMHEeHHBIX K ceTH paBHa 250 MBT t.e.
npuMepHo 2 % OT o0mei MOIHOCTH CUCTEMBL. EcTeCTBEHHO, YTO CerofHs,
BIIMSTHUE TUX CTaHUUI Ha paboTy 3JEKTPHUECKOH CHCTEMBI U XO3sHCTBa
Wzpauns B menoMm, He3HayWTeNnbHO. boimee Toro, M3 Bcex CTpaH MHpa,
tonbko B ['epmannu nonst @C mpessimaet 35 % oT 001IeH MOIHOCTH cHC-
TeMBL B TO ke BpeMs, B MOCICTHIE TOMBl HAONIOMAIOTCS JTBE B3aUMOCBS-
3aHHBIC TCHIICHINHU: [IeHa (POTOIIEKTPUICCKUX MTaHEeNICH aaeT, MOIHOCTh
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€IMHUYHBIX CTAaHIIMI PACTET, YTO MO3BOJISET IPEANOI0KNTD, YTO B HE/lae-
koM Oynymem nons Oomprmx @C OynmeT HENpepbIBHO YBEIHMYUBATHCS, B
TOM 4Hciie U B M3panie.

1. Cranuuto, momHocThio 500 MBT u Bbiwie [1] OyaeM Ha3bBaTh
“6onpmoit dC”.

2. CymmapHas MUHEMaIbHAd wiomaas OC. MuHUMaNbHYIO IUI0-
manb craHiuu moumocteio P, = 500 Mger. Ilomaras, uro kx.m.ja. ¢oro-
aneMeHToB 15 %, a ynenbHas MOIHOCTh COJIHEYHOM »Hepruu B U3paune ~
1 kB1/M%, Haxo1uM, 9T (hOTOIIEMEHTEI ITO3BOJIIOT IOYUATh Py, =150 Br/v’.
MuHuManeHyto niaom@ns cranuuu 4 = P.,/Py, = 500-10%/150 = 3,3 KM>.
OO1mast MOTIHOCTB AJICKTPOCTaHII M3pamiis ~ 12:10° MBT, T.¢. eciu ipe-
MIOJIOXKHTB, YTO Oy1yT nmoctpoeHsl @C ToM ke MOIHOCTH, UX MUHUMAaJIbHAS
momaak oyner 80 KM,

3. Croumocth ctpoutensersa 1 Bt mommocTH. JTa XapakTepuc-
THKa SABJISCTCA UCKIFOUUTEIFHO BaKHOW Ul OLIEHKH 3KOHOMHUYECKOH 3¢-
¢dexrusrnoctn OC u KC. INomanusim Munwuctepctsa suepretuku CIIA [2]
B 2010 r. croumocts crpoutenbcTBa 1 Bt mommoctn KC konebanace B
npenenax $1-2,7/Bt (B cpennem $1,35/Bt), a ®C 6Gbuia $ 6/Br. 3a mpo-
LieIIIHAE TO/IbI CTOUMOCTH cTpouTesibeTBa KC nmitn He momMeHsu1ach, WM 1o-
BICHIIAaCh M3-3a HHpsmuu, a ®C pesko ymana. ITo OOBSICHICTCS PE3KHM
CHIDKCHHEM CTOMMOCTH (hOoTOdNIeKTprdeckux Momayiei. B 2010 r. meHa
Moyt 6buta Goee $3/BT, a ceromns (2014 r.) rieHa Moayst Konebnercs B
npeznenax $0,1-0,7/Bt [3]. CinenoBarensHo, IieHa crpouTeibersa 1 Bt He Mo-
ket npebiath $1. Takum 06pa3oM, CTOMMOCTh CTPOUTEINILCTBA CTAHIIMHU B
500 Mgt B 2014 r. MmoxHO onennts kax: s KC $1,35-500-10°= $675-10°%u
st ®C$500-10°.

4. Croumocts 1 kBr-uaca mpousBeneHHoW >Hepruu. B Mspaunie
1 xBt-uac sneprum, npomssenennoi Ha KC, crout mst notpedurens ~0.5 mie-
kens (~$0,15). Dueprust, npousBoaumas Ha OC, MmomHOCTEO Gostee 10 MBT,
MpoJaeTcs ¢ TOCYIApCTBEHHOU Jomiatoi mo uene ~1,65 mekens (~$0,5).
[NonsiTaemcs onpenenuts Heny 1 kBT-4, koTopas nomwkHa ObITE O3 ToCy-
nmapcTBeHHBIX goTanuii. Llena sueprum Ha KC coCcTOWT U3 IIeH: Ha TOILINBO,
Ha 3apIuiary paOOTHHKaM, Ha 3aMEHY M3HOCHBILIETOCS OOOpYIOBaHHMSA, HA
CTPOUTENILCTBO U MOJJICPKaHUe JIMHUH nepenay, npuobuth Kommnanuu. Llena
sHeprun Ha ®C cocTOUT M3 LieH: Ha 3apmiiary pabOTHHKaM, Ha 3aMEHY
W3HOCHUBILIErOCsS 000pYI0BaHUs, HAa CTPOUTENBCTBO U MOAACP)KAHUE JTMHHH
nepeaad, NpuobLTb KoMranuu. OxHako, ynciio pabotHuko Ha PC 3Haum-
TebHO MeHbIle, yeM Ha KC, a rapanTniiHbIi cpok padoTs! Momyrneit 25-30 e,
TaK 4TO HAMHOTO JIOJIbIIE, YeM Oe3aBaphiiHas paboTa reHepaTopoB. Bee a3To
KadecTBEeHHO mokasbiBaeT, yto Ha PC mena 1 kBr-4, mopkHa OBITH HIDKE.
JlanuMm KOJNMUYECTBEHHYIO OLIEHKY BO3MOKHOTO CHMXKEHH eHbI 1 kB1-uaca,
MCIIOJIB3YS OMBIT paboTh! annekTpudeckux ctanmuii B CIIIA. B CHIA, cpen-
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Hsisl [IEHA 10 BCEM IITaTaM JyiekTposHeprun st notpedburens $0,12/1 Kpr-yac.
Camas mmskast mena $0,08/1 kBr-yac B mrare Aitmaxo (Idaho), motomy urto B
9TOM IITare OOJbIAst OJIsl AJIEKTPOIHEPTHU BbIPAOATHIBACTCS HA THAPO-
craHmusx. Takum 0OpasoM, MOXKHO yTBep)Kaarh, uTo 1 kBr-dac, mponsseneH-
Helit Ha ®C, nomkeH ObiTh MUHMMYM Ha 30 % nelneBie, YyeM MpoH3Be-
JICHHBIN Ha KOHBEHIIMOHAJILHOW CTaHIIUH.

5. Cpok Bo3Bpata 3aTpaT. PacueTr Bo3Bpara 3aTpaT HpOM3BEIEM U3
pacuera 3arpar Ha M°, mosiarasi, 4To ®@C paboTaeT B AHEBHOE BpeMsl, KOTAa
tapu® Ha eKkTposHepruio Ha ~50 % Bbime cpearero tapuda (~$0,18). Eciu
HCIOJB3YIOTCST (POTOINEMEHTHI € K.ILA. 15 %, To ¢ 1 M° cHEUMaercs Mol
Hocth 150 Br. [omaras, uro nena 1 Bt ¢orosnexrpudeckoit craniuu $1,
nonyanm, uro uesa | M cranmum $150. TIpy MOIEHOCTH COJTHEYHOTO
ocsemennst 1000 Br/m? Ha (hoTosmeMeHTax, HAKJIOHEHHBIX B 30°, B TCUCHUH
rona Beigessiercst sHeprist 2,184 kBr-uac/m®rox [4], a HOTOIIEMEHTHI Bbi-
pa6oraror sHepruto 2,184-0,15 = 328 kBr-uac. I{ena snepruu: 328-0,18 = $59,
ClIeIoBaTeNIbHO, CpoK Bo3BpaTa: 150/59 = 2,54 < 3 ner.

6. CpaBuutenbHas ouenka KC u @C.

6.1. 'eorpaduueckoe pacnonoxenue. B ycnosusix Mspauns, nz-3a
HEOOXOMMMOCTH OXJIaXKaeHUsl oTpaboranHoro napa, KC nomxHsl pacnona-
raTbcsi Ha MOPCKOM robepexbe. [IpoTsHkeHHOCTh moOepe bsl OrpaHryeHa U
3TO CO3JaCT OOJIBIIKME CIOXKHOCTU MpH cTpouTenbcTBe HOBBIX KC. OC Mo-
I'YT OBITh PACTIONIOKEHBI TIPAKTUYECKU B JIF0OOM MecTe. Ecii, Mo ycrnoBusiM
npoekTrpoBanusi, PC nowkHa 0OeCIeurBaTh JICKTPOCHAOKEHHE CITeIalb-
HOTO TOTpeOuTeNss 60JIBIONH MOIHOCTH, OHA MOXKET OBbITh TIOCTpOeHa OJH3KO
K TOTPEOHTEN0, SKOHOMSI CPEICTBA Ha CTPOUTENILCTBO JIMHUK mepenad.
Ecmn ©C nomkHa mepenaTh SHEPTUIO B CHUCTEMY, OHa MOXET pacrosna-
raThCs B JIIOOOM BBIOpaHHOM paiioHe, a anekrposneprus or ®C nepenaercs
T10 JINHUSIM TIOCTOSIHHOTO TOKA, MMEIOIM MEHBIINE TIOTEPU U TPEOYIO M
GoJiee JIETKUE OMOPHI IMHUH 1epeay i MEHBIINN YPOBEHD H30JISILIUH.

6.2. Torumo. KC reobxomumo Tommuo, @C oHO HE TpeOyeTcs.

6.3. 3anMIneHHOCTh OT MOBpEKIcHHUI. B M3pamie mpobiema 3a-
IIUTH 000PYIOBaHUS OT MOBPEXKICHUN 0deHb akTyanbHa. [ KC nomkHel
MPUMCHATHCA CIICHUAJIBHBIC METOAbI 3allIMThI 060pyﬂ0BaHI/Iﬂ, T.K. TIOBPECK-
JieHre x0T Obl oHOro u3 3neMentoB KC (Tpy0a, reneparop, TypOuHa U T.]11.)
MIPUBOJIUT K OCTaHOBKE CTAaHIMHM Ha jumTtenbHoe Bpems. s ®C Tpebdosa-
HUS K 3aMTe 00OpYJOBaHHUS 3aMETHO JIeTde, T.K. IMOBPEkKACHHE MOJYIeH
HOCHUT MECTHBIN XapaKTep U MOXKET ObITh OBICTPO YCTPAHEHO.

6.4. Brusiare Ha OKpyXaromryro cpeay. [Ipon3BOACTBO 3IIEKTPO-
sHepruu Ha KC cBs3aHO ¢ BRIOPOCOM B BO3IYX BPEAHBIX Ta30B M OCOOEHHO
raza CO,. N3panns nmoanucan Ilporoxon Koioro 06 oxpane okpyxaromeit
Cp€abl, TO3TOMY UIA YMCHBUICHUA YPOBHS 3arpA3HCHHA Ha CTaHLUAX HC-
MOJIB3YIOTCSl CIICIUANIbHBIE OYHCTUTENBHBIE YCTPOWCTBA, YTO YIAOPOXKAeT
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MIPOU3BOACTBO 3JIeKTpodHeprun. PC IpoM3BOIAT IKOJOTWYECKH UHCTYIO
3JIEKTPOIHEPTHIO.

7. Hexoropsie paboyurie 1 aBapHilHbIE XapaKTePUCTHKH.

7.1. Pabounit muxs. Pabownit i KC nesmrrest Ha Tpw 9acTH: 3ammycK,
HOpMaJibHasE pPaboTa U MPO(HUIAKTHYECKUA PEeMOHT. [IpHHSITO OLICHUBATS,
4TO 3aIlyCK M NMPOQUIaKTHUECKHH peMOHT 3aHuMator 10 % BpemeHH, HOp-
ManbHas padora 90 %. Y ®C paboumii UK COCTOUT U3 HOPMATBHON pabOTHL

7.2. TIpon3BoacTBO 3JeKTpo3Hepruu. B pabouem cocrosann KC
MIPOU3BOAUT AIEKTPodHEPruio 24 yaca B cyTku. @C IpoU3BOJUT IHEPTUIO
TOJIBKO [IPY HAIMYHH COJIHLA, B CPSIHEM 6 4acoB B IcHB [4].

7.3. KC u ©C B aBapuiHBIX cHTyanusx. [Ipu KOPOTKHX 3aMBbI-
kaHngx Toku Ha KC MoryT npeBsImaTh HOMUHAIBHEI TOK B 10-20 pa3, Ha
@®C TOK KOPOTKOTO 3aMBIKaHUs Bcero Ha 15—20% Beime HomMuHANbHOrO. [Ipn
TSDKEJIBIX aBapusiX B CUCTEME, TPEOYIOIMX OTKJIIOYEHHUsI CTaHIMH, OTKIIIO-
yenne KC npuBomuT K OONBIIMM SKOHOMHYECKHM TMOTEpsIM U Tpelyer
JUTITEIIBHOTO BPEMEHH JIJIsl HaJlaIKu HOpMaJIbHOW pabotsl; oTkmodenne OC, a
3aTeM U ee TIOBTOPHOE BKIIIOUEHHE IMPOUCXOAUT 0e3 KakuX JIMOo MOoTeph 3a
1-2 nepuona pabodeii 4acTOTHI.

3akmouenue. Ceromgusa B M3pamine ©@C npou3BOIsIT MaIyi0 4acTh
3JIEKTPOIHEPTHH, HO obmme TeHaeHImn B ctpoutensctse OC B mupe (yBe-
JIMYCHHUEC MOIMHOCTH CTaHLU/Iﬁ " YBCIIMUCHHUE YHClia CTaHHHﬁ) YKa3bIBa€T Ha
TO, yTo U B M3paune nons ®C B mpoU3BOACTBE 3JICKTPOIHEPTHH OyIET
yBenmuuuBarbesl. Kpatknii 0030p, MpoBeIeHHBI B CTaThe, OKA3bIBAET, YTO
o mHoruM xapaktepuctukam ®C npesocxonat KC. dakt, uTo cTOMMOCTH
1KBT-9ac sneprun, npousseaeHHod Ha ®C Hiwke Hensl 1 kBr-uaca KC,
TTO3BOJISIET TIPEITONIONKHTD, YTO IMpoKoe BHeApeHue dompimmx OC B mpo-
W3BOJICTBO 3JIEKTPO’HEPTHU TPHBEAET HE TONBKO K YBEIWUYCHHUIO 3Hepre-
THYECKUX BO3MOXKHOCTEH cTpaHbl. KpoMe TOro BOSHUKHET 3/10pOBast KOHKY-
pernus Mexxy @C n KC u, kak pe3yabpTaT, K CHIKCHHIO CTOUMOCTH 3JIEKT-
pHYecTBa JUIS MPOMBIIUICHHBIX U YaCTHBIX MoTpeduterneif. CTpoUTENIbCTBO
®C Gonpmioil MOmHOCTH OyaeT uMeTh Jyia M3pauss U oueHb Cephe3HOe
MEXyHapoIHOe 3HaueHHe. Takoil NMPOeKT CYIEeCTBEHHO CHHU3HT MOTpeOd-
HOCTBH CTpaHbl B dKCIOpTe 3HeproHocuteneid. Kpome toro, ato Oyxer on-
HUM U3 CaMbIX 9KOJIOTHYECKH YUCTHIX IHEPreTHUECKUX IIPOEKTOB OOJIBIION
MonHOCTH. 1 HakoHeI, Ha MEXIyHAapOIHOM apeHe 3TO CTaHET, 10 HallleMy
MHEHHIO, JOCTOMHBIM OTBETOM Ha €BPOINEUCKUI 3HEPreTHUUECKUN MPOEKT
“Desertec” (I'epmanmst) [5], Brimouaronmii Bce apaGCKue CTpaHbl pernoHa U
He BKJIIovaronmii 3panie.
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bU®YPKAILIUA B JUHAMMYECKOM MOJIEJIA
JIEKTPUYECKOMU LHENHA C JIASEPHO-1IYT'OBBIM PA3PS/IOM

Cuoopey B.H., bywima A.U.
HUnemumym snexmpoceapxu um. E.O. Ilamona HAH Yrpaunwl
03680, Kues-150, I'CII, ya. Boocenxo, 11, e-mail: sidvn@ua.fm

I'uOpuaHbIe J1a3epHO-IYrOBbIE M J1a3€pPHO-IJIA3MEHHbBIE MPOLECCHI
Y TEXHOJIOTHH, B YaCTHOCTH, CBapKa U 00pabOTKa MaTepHalioB, HaIlJIaBKa U
HalbUIeHHE O0ECIEeUYNBAIOT 3HAYUTEIHHOE YBEJIIMUYEHHE IPOU3BOIUTEINb-
HOCTH HW3TOTOBJICHUSI M3JIECTIMI, a TalKe IOBBINICHHE MX KadectBa. CoB-
MECTHOE BO3IEHCTBHE Ja3€PHOTO MyYKa U IIJIa3Mbl 3JIEKTPUIECKON Iyr'H Ha
00pabaThIBaeMyI0 TOBEPXHOCTh ITO3BOJISIET IOJIYIHTHh HOBBIE THIIBI M37C-
JIUH, COEAUHEHUI U KOHCTPYKIMH, KOTOPhIE HEBO3MOXKHO IOJIYYUTh Ja3e-
POM M 3JEKTPUUYECKOM Ayroi B oTaenapHOcTU. IloaTomy B mocnenHue ae-
CATHUJIETUSL ATH IPOLECCHl MPUBIEKAIOT NPUCTAILHOE BHUMAaHHE YYEHBIX
BCETO MUPAa, & pe3yNbTaThl SBJSIOTCS COBPEMEHHBIMU JTOCTIKEHUSMH HAyKH U
TEXHUKH. ABTOpaMH ObLIM pa3paboTaHbl MPUHIUIIBI TIOCTPOSHUS Cliela-
JTM3UPOBAHHBIX NICTOYHMKOB MU TAHMUS JIA3€PHO-IYTOBOTO pa3psija.

PabGota nocesieHa Ucce10BaHUIO YCTOHYMBOCTH aBTOKOJIEOaHUH
TOKa JIa3€PHO-IYTOBOTO Pa3psiaa, T.K. OT YCTOMYMBOCTH aBTOKOJIcOaHM 3a-
BUCHT CTaOMJIBHOCTh TEXHOJIOTHYECKOTO ITPOIIECCA B LIEJIOM.

Bru10 00HApYXEHO, 9TO B JMHAMHUYECKON MOJENIH 3JIEKTPHUECKON
LEIH C JIa3epPHO-YTOBBIM Pa3psiiOM U UHEPLIMOHHOI 00paTHOM CBsI3bIO MPO-
ucxoaut oudypkanus Xomda.

YcranosneHo, yro Oougypkanus Xomnda MOXeT ObITh Kak cymnep-
KpUTHYECKas], TaK M cyOKpuTHueckas. Halinena rpanuna Mexmy JByMs TH-
namu Ooudypkanuu. Onucano BaumozeicTeie oudypkanuu Xomnda ¢ apy-
ruMu Oudyprammsmu: Oudypkamueil JBOWHOTO MpeAeTbHOTO MUK U On-
(ypkamuei cemaparpucsl ceana.

YcTaHOBNEHO, YTO M3MEHEHHEM HHEPIMOHHOCTH LIEMH OOpaTHOM
CBSI3M MOXKHO TOJIy4aTh KaK aBTOKOJEOaHWsl ONM3KHE K TapMOHHYECKUM,
TaK M pellakCalMOHHbIE aBTOKoJieOaHus. JaHbl peKoMeHIaluuu 1Mo IpuMe-
HEHHIO aBTOKOJIEOATEIbHBIX PEXMMOB MPH pa3paboTKe HOBBIX KOMOWHU-
POBaHHBIX UMITYJIbCHBIX TEXHOJIOTHH.
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Coobmenne 00 aBapuu Ha HE(TEIPOBOAE MOXKET MOCTYIUTH Kak
U3 COOCTBEHHBIX HCTOYHHUKOB (pabOTHUKH He(dTernpoBoaa, CpeAcTBa KOHT-
poOJIs) TaK U M3 CTOPOHHHMX HMCTOYHHKOB, TAKMX KAK MECTHOE HAaCEJICHHE,
pabOTHUKH CENIbX03 U Jp. HPEANPUSATHIHA, PhIOaKH, PEUHUKH, JIETUUKH CEIIb-
X03aBHAIUH, MEIHOPATOPHI, TYPUCTbI, OXOTHUKH U T.II.

B kauecTBe KaHAJIOB NOCTYIJICHUsT HH(OpMAMK MOTYT OBITH HC-
M0JIb30BaHbl KaK HEMOCPEICTBEHHO COOOIICHUsI OT HaOojaTelns orepa-
topy HIIC, Tak u cnoxHble LENOYKN Tepeaun AaHHBIX, HaIpuMep phIoo-
J0B-pabOTHUK MECTHOM aJMUHUCTPAIMM U T.II., WIH, B CIIy4ae aBapuH Ha
[MIIMH (moxBoHBIE TIEPEXObI MarHCTPAIBHOTO HedTernpoBoaa), KaruTaH
CylAHa — TEXHHYECKHH y4acTOK ITyTH — OaccelHOBOE yIpaBICHHE — JIHC-
neraep MH. B Takom kaHane nepesadn JaHHBIX MOTYT y4acTBOBAaTb TAKXKe
opranel MB/l, MUC, norpaanusuky u 1.1. B mobom cirygae cooOmeHune
HE0OX0AMMO TIPOBEPUTH. J[1s mpoBepku HHGOPMAIINH, a TAKKe IS OLICHKH
CUTyallUl W NPUHATAA NEPBOOUCPEAHBIX MEpP, K MECTY IMpEAIojaracMbixX
COOBITUH BBICBUIAETCS NATPYJbHAS TPYIIIA.

3ajjaua marpysabHOW TPYINIE CTABUTCSI MCXOMS M3 MOHUMAaHUSI CO00-
IIEHUs1, KOTOPOE caMo 1o cede hopMynupyeTcst Ha JOCTYITHBIX M 3HAKOMBIX
HaOJIOIATEII0 OPUEHTUPAX U B XOJIE IPOXOXKACHHS 10 “Iernodke” MOXKeT
OBITH B KaKOH-TO CTENEHW HMCKakeHo. Kpome TOro, pykoBOAMTENb JINKBHU-
Jalliy aBapuyl eIle 10 IONY4eHHsS COOOINEHUH OT MaTpyIbHOW TIpYIIBI
JOJDKEH MPUHSATH PA OPraHU3allMOHHBIX PEIICHNH, KOTOPHIE B CITydae €Ciu
B €r0 PAaCHOPSDKEHHWH €CTh IPOTHO3HBIE NaHHBIE, MOTYT OBITH HambOoiece
3¢ pexTHBHBIMY.

B paBHOIli cTeneHH HyXZAaeTcsl B perjaMeHTalMu MOPsIOK IelcT-
Buii cui u cpeacts ABC B 6onoTax, 0OBOJHEHHONH MECTHOCTH, MEIMOpa-
TUBHOM CHUCTEME HE TOJIbKO B JIETHUM, HO U B BECEHHUH U 3UMHUI NEPUOIBL.

Bkirouatomass B ce0s 3J€MEHTBHI MPOTHO3MPOBAHUS Pa3BUTHUS
curyaruu cucreMa XCLASTOR BnosiHe COOTBETCTBYET IIOCTABIEHHBIM 3a-
JadaM M peliaeT UX IOCPEJCTBOM pa3pabOTKM KOMIUIEKTa “WHTErpHpO-
BaHHBIX KapT-cxeM aBapuiiHoro pearuposanus’” (IKCAP).
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CEKIIMAA I[IPOBJIEM
BMOJIOTYMM U SKOJIOTMU

LIPOLYTIC ENZYMES FROM YARROWIA LIPOLYTICA
AND CANDIDA TROPICALIS

Bendikiené V., Kaléediene L. 5
Vilnius University, Faculty of Natural Sciences. M. K. Ciurlionio st. 21/27,
LT 03101 Vilnius, e-mail: vida.bendikiene@gf.vu.lt; lilija.kalediene@gf.vu.It

An economically significant field within bioeconomics with enor-
mous potential is the use of renewable raw materials (Wenda et al., 2011).
The only renewable alternative to the fossil resources as a source of carbon
is the use of biomass — renewable raw materials and organic residual ma-
terials. The focus in industrial biotechnology is on bioconversion in which
raw materials are transformed into usable products either with microorga-
nisms (fermentation) or enzymes (biocatalysis). Biocatalysts, in particular
enzime preparations, permit highly specific implementations and can also
be used for the production of compounds that are chemically difficult to
access. Lipases (triacylglycerol hydrolases EC 3.1.1.3) constitute the most
important group of biocatalysts for biotechnological applications (Jaeger
and Eggert, 2002, Ray, 2012). There are immense applications of lipase in
food, dairy, detergent and pharmaceutical industries. They are also defined
as glycerol ester hydrolases that catalyze the hydrolysis of triglycerides to
free fatty acids and glycerol. Lipase is a water-soluble enzyme that ca-
talyzes esterification, inter- and transesterification, acidolysis, alcoholysis
and aminolysis in addition to the hydrolytic activity on triglycerides (Joseph
et al., 2008). Novel biotechnological applications have been successfully
established using lipases for the synthesis of biopolymers and biodiesel
(Jaeger and Eggert, 2002). Lipases are produced by a widespread number of
microorganisms, bacteria (Jaeger et al., 1994), yeast and fungi (Rapp and
Backhaus, 1992). In particular, lipases produced by bacteria such as Pseu-
domonas sp. and fungi belonging to the genera Penicillium, Rhizopus, Rhi-
zomucor, Geotrichum and Candida sp. are well-known industrial lipase
producers. Like most other organisms lipases are ubiquitous in yeasts. Li-
pases are amongst the most important biocatalysts that carry out novel reac-
tions in aqueous and non — aqueous media. They show wide variety of che-
mio-, regio- and enantioselective transformations. Their broad substrate
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tolerance, high stability under various temperature and in different solvents,
high enantioselectivity and easy availability account for their wide spread
popularity. Yeast lipases are quite relevant to biotechnology industries and
attract special attention. Yarrowia lipolytica (originally classified as Can-
dida lipolytica) is one of the most extensively studied “non-conventional”
species (Goncalves et al., 2014). It has been studied for many years for its
aptitude to grow on hydrophobic substrates like oil, fatty acids and thus for
its capacity to produce lipid-degrading enzymes This species is capable of
producing important metabolites and having an intense secretory activity,
which justifies efforts to use it in industry (yeast is often found in
environments rich in hydrophobic substrates, such as alkanes or lipids, and
has mechanisms for the efficient use of hydrophobic substrates as the sole
carbon source (Fickers et al., 2005, Nunes et al., 2014). One of the most
important products secreted by this microorganism is lipase which can be
exploited for the applications in environmental industries. In addition, Y. lipo-
Iytica is able to produce citric acid and aroma from a variety of carbon sour-
ces, including sugars, alkanes, plant oils, starch hydrolysates, ethanol and
glycerol (Coelho et al., 2010). Candida tropicalis as an organism indige-
nous to soil that have the potential to degrade crude oil is not so well-known
and studied as Yarrowia lipolytica, but they are connected with the indust-
rial lipase production (Sharma et al., 2011).

The method used in this study was a combination of solid medium
method for assay of extracellular lipases (Thomson et al., 1999) and the soil
dilution plate method for selective isolation of microorganisms from soil.
Media selective for the isolation of bacteria and fungi were amended with
0.1% olive oil emulsified with 0.01% Tween 80. Lipase-producing
microorganisms produced clear zones on these media.

Some physicochemical properties of C. tropicalis and Y. lipolytica
secreted enzime were investigated (Fig. 1-4).
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Fig. 1. Effect of cultivation time on the total activity
of C. tropicalis and Y. lipolytica secreted enzyme
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Fig. 4. Influence of the substrate carbon chain length on the lipolytic activity
of C. tropicalis (a) and Y. lipolytica (b) secreted lipase

Two yeast strains Yarrowia lipolytica and Candida tropicalis ap-
peared to be important in decomposition of oils in organic matters.
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OIIHIOBAHHA BE3IIEKHW BOJOKOPUCTYBAHHA
3 EBTPO®OBAHUX BOJIONM
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OnuuM 3 HaitOLIbII BaroMuX (pakTopiB, SIKMUH HEraTUBHO BILJIMBAE
HA CTaH BOJHHUX CKOCHCTEMI Ha YXUTTEMISUIBHICTh MEIIKAHI[IB HACCIICHUX
MYHKTIB, PO3TAIIOBAHUX MOOJIM3Y BOAHUX 00’ €KTIB, € aHTPOIIOTEHHE E€BTPO-
¢yBanHs Box. Benunky HeOe3neky siBisie CE30HHUI MPOSB eBTPO(dyBaHHS —
“nBiTiHHEA” BOA. 3a MaHWMH CBiTOBOI cTaTHCTUKH mpubiam3Ho y 40-50 %
BUTIAJKIB “IBITIHHSA Y BOAI HAKOMMYYIOTHCS TOKCHHHU Ta META0OIITH BOJIO-
pocTeil, sSKi BUKIMKAIOTh 3aXBOPIOBAaHHS Jroed Ta TBapuH. OCTaHHIM Ya-
COM Take SIBUIIE TO3HAYAIOTh TEPMIHOM “HIKiJJUBE “UBITIHHS BOZOPOC-
teit” (LIL[B). Oco6ynBO ypasauBOIO 10 TOKCHYHOIO BIUIMBY CHHBO3EICHHUX
BOJIOPOCTEH € ceHCHOii30BaHa rpyna HACEJICHHS 3 ITiJBUINCHUM PU3HKOM
3axBOproBaHOCTi. B YkpaiHu nepeBakHa OUIBLICTH MOBEPXHEBHX BOJOMM
MaloTh Ii/IBUIICHNH piBeHb eBrpodyBaHHs. [iroui B YKpaiHi METOM OLIHKA
SIKOCT1 TMOBEPXHEBHX BOJ MAKOTh CBOI MEpPeBard Ta HEeJOJIKH, alie JKOJCH 3
HUX He 3a0e3euye OMepaTHUBHOrO MPUHHSATTS PIlICHHS CTOCOBHO Oe3med-
HOCT1 BOJIOKOPHCTYBaHHS 3 €BTPO(OBaHUX BOAHUX 00’ €KTiB. 3MEHIICHHIO
HeOe3MeKH BUHUKHEHHS CHallaXiB 3aXBOPIOBAHOCTI y TaKUX IPpyHax CIPHs-
TUMe iH(opMaliiiHe TiAIPYHTS Ul OIepaTUBHOIO paHXyBaHHS 1 BIOpOBa-
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JUKEHHS 3al001KHIX 3aXOJiB, SIKHM € OI[IHFOBaHHS CTYIICHSI O€3IIeKH BOJIO-
KOPHCTYBaHHS 3 TIOBEPXHEBUX BOIHHUX 00 €KTIB y 3aJIe)KHOCTI BiJ{ PiBHS iX
eBTPOQYBaHHA Ta 3AIMCHEHHS ONEPATHBHOIO MOHITOPHHTY 32 PiBHEM pO3-
BUTKY “UIBITIHHA IUIIXOM 3aJy4€HHS KOCMiYHOTO MOHITOPHHTY.

Juist BUpilIeHHs 3aja4 Oe3leKn BOJOKOPUCTYBAaHHS 3 €BTPOPHUX
BOJHUX 00 €KTIB, OCOOJMBO JUIsi CCHCHOLTI30BAHOI ITPYIH MEIIKAHIIIB, HEOO-
XiJTHO OLIIHIOBaTH CTYIiHb PO3BUTKY “UBITIHHS HE TIJBKH 3 €KOJOrO-Tirie-
HIYHMX, ajle W 3 eKOJIOro-COoliaJIbHUX (CHelialbHUX MEAWYHUX) MO3ULIH.
3anponoOHOBaHE KOMILUIEKCHE €KOJIOrO-coLiaibHe OliHIOBaHHS (puc. 1)
CTOCYETBCS BCiX BOJHUX 00’ €KTIB.

| Exosnoro-couianbHe OLIHIOBAHHS NOBEPXHEBHX BOIHHX 00 €KTiB |

\

ITporpama eKomOridaHHX IIporpaMa eKoIOro-comianbHHX AOCIILKEHD
JOCTIiKeHB BOJHHX €KOCHCTEM YMOB YKHTTEAIATHBHOCTI MELIKAHIIIB HACENCHHX
NYHKTiB MOGIM3Y BOAHHX OG°CKTIiB

T l

Hocnimkenns nemorpadiunoro

Hocnimkennas JocnizKeHHs mKepen cTany Hacenemnns, Horo
npupoanux daxkropis aHTPONOreHHOro coLianLHO-NOGYTOBUX YMOB,
<dopmyBaHHA BOI HaBaHTaxkeHHA Ha BE 3aXBOPIOBAHOCTI i NoTpes
= = = 1
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S = .
'g g = é = iz Hocnimxenns BrMBy
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JocnipKeHHs! CKIIaJIOBHX Exonoro-menuyHi qocaiaskeHHs
BOJIHHX €KOCHCTEM

ImyHonoriuni
Enpoxpu-
Honoriuui

TiHexonoriuni

Boane
cepejoBHLLe
Jloni
BiZIKAAH

Exonoriuha ouiHka cTaHy BOJHHX QOuinka Ge3nevHOCTi KUTTEAIANBHOCTI

o6 eKTiB HACE/IEHHA NPH BOAOKOPHCTYBaHHI
MOBEPXHEBHM BOJAHHUM 00 €KTOM

Puc. 1

VY miif poOOTI PO3TISTHYTO OCOOMUBOCTI HOTO 3aCTOCYBaHHS ISt
eBTPO(OBAHMX BOJOWM, CXWIBHUX A0 HIKiAIMBOro “uiTiHHs”. 3ampono-
HOBaHMi croci0 (Tabm. 1) mependavae oGuumciieHHs1 TpodocanpoOHOro iH-
nekcy I, [1], tpodiunoro inaekcy Kapicona I, ririeniunoro innexcy 7, [2].
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Po3pobneHnit METOMUYHMH MiAXiJ anmpoOOBaHO MPHU IMPOBEACHHI
EKOJIOTIYHMX Ta MEIUYHHUX JOCTI/DKeHb MPUYMH BHHHUKHEHHS CIIajaxiB
€K30T€HHOTO aJIeprigHOrO ANbBEOJITY B OAHOMY 3 MPHIHIIIPOBCHKUX MICT.
[Ipu mpOMY €KOJIOTO-COIliaTbHI JOCIIHKECHHS YMOB JKUTTEMISUTBHOCTI CEH-
cuO1J1I30BaHOl TPy MEIUIKAHIIB 3HAXOIITHCS Y IUIOIIMHI COIiaJIbHOT Me-
JUIMHY, SIKQ BUBYAE CTaH 3JI0POB'S HACCJICHHs Ta YMHHHUKH, 10 HOro (op-
MYIOTh. 3alpOIIOHOBaHE KOMILIEKCHE €KOJIOr0-COIliajibHE OIlIHFOBaHHS € Oa-
3010 JUTS IPUHHATTS CKOJIOTO-COLIAIbHUX JICPKABHUX Ta MICIIEBUX 3aXOJIiB
moa0 30epeKeHHS 3[0POB'Ss HACEICHHS Ta O3J0POBICHHS €BTPO(GOBAHUX
BOJIHUX €KOCUCTEM.

JlitepaTypa

1. MeToauka eKOJIOTIYHOI OIIHKU SIKOCTI TTOBEPXHEBUX BOJ 32 Bil-
moBigauMu kareropismu / B. 1. Pomanenko, B. M. XKykuncekwuii, O. IT. Ok-
cirok ta id. — K. : CumBon-T, 1998. — 26 c.

2. Imutpiesa O. O., Bepuiuenko-1{getkos /1. 0., Bepuivyenko I'. A.
Cnoci0 OLIHKK PU3HMKY aHTPOIIOI€HHOTO eBTPO(YBaHHS ITOBEPXHEBUX BOII.
Jexnapaniifauii mateHt Ha kopucHy Mozens Ne 11702 U 2005 04583 MKII
GO1 Ne 33/18.

HPUHIAIHN COLIAJIBHOI EKOJIOT TYHOI
BIIIIOBITAJIBHOCTI:
MDKHAPOJIHUA TOCBIJI 3ACTOCYBAHHS

IOpuenxo JI.I, Céimnuuna B.B. Xapxiscvokuii incmumym 6anKiécvkoi cnpasu
Vuieepcumemy 6anxiscokoi cnpasu HbY, m. Kuis, np. I1epemoeu, 55, m. Xapxis, 61174
Ten. +380504005061, e-mail: L.v.s.j@yandex.ua

3a yMOB ()OpMyBaHHS COIIAJIbHO OPIEHTOBAHOI €KOHOMIKHU, PO30y-
JIOBH TPOMAJSIHCHKOTO CYCIIJIBCTBA ITIOCTAE HarajlbHa MpodiiemMa KOMIIEKC-
HOTO HAYKOBOTO OIPALlOBAaHHS HU3KH IUTaHb, OB'S3aHNX i3 BUPOOJICHHAM
HOBOI MapaJuTMH MO0 CITiBBiTHOIICHHS SKOJOTIYHOI i COIIaNbHOI MOJi-
THKH 3 ypaxyBaHHSAM (OpMYBaHHS Ta PO3BHTKY TaKOTO iHCTHUTYTY, SIK CO-
miaJabpHa BiIIIOBITAIBHICT.

Mertoro OCTiPKEHHS € OKPECIIeHHS Ta OOTPYHTYBaHHS MOTHBAIli{
€KOJIOTIYHOI CcoLialbHOl BiAMOBINaIbHOCTI Oi3HECY, BU3HAYEHHS CyTHOCTI
COLiaJIbHOI BiJINOBITAJILHOCTI Ha OCHOBI BIPOBA/PKCHHS B IO IIPUHLIMITIB
I'mo6aneroOrO MOroropy OOH.

[IpoGnemarnka corianbHOI BiAIIOBIATBHOCTI IIPUBEPTAE yBary Oa-
raThOX TPE/ICTaBHUKIB (iHaHCOBOI Hayku. Cepell BU3HAYHUX BITUM3HSHHUX
HaykoBIiB BimHaunMo O.Jl. Bacmmmka, M.I. [Jomimmoro, B.M. Teens,
B.JI. Ocenpkoro, A.A. Yyxna, C.I. FOpis. IIpore, He3Baxaroun Ha 3HAYHI
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JOCSTHEHHSl Y BHPILICHHI TEOPETHKO-METOOJOTIYHIX THTAHb COLiAJIBHOI
BiIOBiANBHOCTI Oi3HECy, [ijla HU3Ka ACIIeKTiB, MOB'A3aHUX Oe3rmocepen-
HBO 3 MEXaHi3MOM MOTHBAIIii COIiaNbHOI BiAIIOBIAaIFHOCTI Oi3HECY, a caMe
€KOJIOTIYHO1, 3aJMIIAI0ThCS HEIOCTAaTHBO JOCITIPKEHUMH i TOMY IOTpeOy-
I0Th [TOJAJIBILIOTO BUBUECHHSI.

Bepyun Ha cebe meBHi 3000B’s13aHHS IIepe]] CyCHIILCTBOM, Oi3HEC
CTa€ comiaibHO BiAmoBigansHuM. 11]0 3k CTOITH 3a Ii€F0 BiMOBITATBHICTIO?
[Mo-nepiue, e TypOOTa MPO EKOJOTiI0 — MiATPUMKa i CIIBpPOOITHULTBO 3
TEPUTOPIAIEHUMH T'POMa/IaMH B paMKax peai3amii coIliajJbHUX eKOJIoTid-
HUX TpoekTiB. I[lo-apyre, BiAMOBiZamBHICTH 3a CBOIX MPAIliBHHUKIB, SKAM
Tpeba CTBOPUTH TiTHI YMOBH KHUTTEMISUIBHOCTI W orutaty mpami. [To-Tpere,
BiITOBI JATBHICTD TEpel] NEePXKaBolo, SKid KOMITIaHis 3000B’s3aHa YeCHO CIuIa-
yyBatu nonxatku. KinpkicTs cdep comiaibHOI BiAMOBIATBHOCTI TepeciuHa
KOMIIaHisl BU3HAYA€ BUXOJIYH 31 CTPATETIi CBOTO PO3BUTKY.

3eneHa KHUTa €BPONEHCHKOTO COIO3Y BU3HAYA€E COLiaNbHY BiJIIO-
BiJTAJIGHICTh Oi3HECY SK “IHTETPaIlil0 COIiaIFHUX Ta SKOJIOTIYHUX aCIICKTIB
y IIOJCHHY KOMEPIIiiHY MisUTBHICTh MiAIPUEMCTB Ta B IXHIO B3aEMOJIO 3
3aImiKaBICHIMH CTOPOHAaMH Ha JOOPOBUIBHINA OCHOBI”. MikHapomHa opra-
mizaris “bisnec 3ams comiansHoi BimmosiganeHocTi (BSR)” TpakTye co-
[iaJbHY BiANOBINANBHICT SK “‘MOCATHEHHS KOMEPIIIMHOTO YCIiXy 3aco-
6amu, 10 TepeadavaroTh JOTPUMAHHS MOPAIBHUX LIHHOCTEH Ta MOBary a0
JIFOJIeH, CIIBHOT 1 HABKOJHUINHBOTO cepenoBuina’. BeecBiTHs fiyioBa pana
3a cranuii po3sutok (WBCSD) Bu3Hauae comiaibHy BiIMOBITaNbHICTh SK
“3000B’s13aHHsI Oi3HECY CIPHATH YCTaJCHOMY EKOHOMIYHOMY PO3BHUTKY,
B3a€MOJIIFOYM 3 TIPAIliBHUKAMM, TXHIMH CiM’sSMHU, MICIICBOIO TPOMAJOI0 Ta
CYCHTBCTBOM Y IIIOMY JUTSI TTOJIIIICHHS SIKOCTI IXHBOTO KUTTS Ha i ICTaB1
TTOKPAIeHHsI HaBKOJNHUIIHBOTO cepeloBHIma”. TakuM YHHOM, COIiaibHA
BiJIITOBi JAJIFHICTh 32 HUHIIIHBOTO PO3YMIHHS POJIi 1 3HAYCHHS COLIaJIBHOI
TOJITHKU TIEPEeTBOPIOETHCS 13 CYTO COILIaIbHO-€TMYHOI Kareropii y co-
L[iaJIbHO-EKOJIOTI4HY, IO BiJI0Opaka€ piBEHb 'OTOBHOCTI TOTO Y IHILOTO
cy0'ekTa BUKOHYBAaTH CBOi OOOB'S3KH 32 YMOB 30€peKEeHHS HaBKOJIUIIHBOTO
CepeIOBHUINA Ta HOTO MOJITIISHHSI.

Inest Benenns conianbHO BianosigansHoro 6izHecy (CBE) naOysae
BCEOIYHOTO PO3BUTKY 3 MOMEHTY mpeseHTaii ['mobansHoro orosopy OOH
(2006 p.), mo 30008’ s13aBcst oTpumyBatucs 10 nmpuHIUIiB. Li mpuHIATIIT
CTOCYIOTBCSI IIpaB JIFOJMHH, CTaHAAPTIB Ipalli, HAaBKOJUIIHLOIO Cepeno-
BUIIA Ta OOPOTHOM 3 KOpyIiliet0. CTOCOBHO HAaBKOIMIIHLOTO CEPEIOBHIIA
MPOIMOHYIOTh TaKi Ji1 OI3HECOBUX CTPYKTYP: MiATPUMKA 1 BUBKEHHH i JIXi
JI0 CKOJIOTIYHUX TUTaHb, IHIIIIOBAHHS Ta MiATPAMKA CSKOJOTIYHOI BiIIO-
BiIaJIbHOCTI; pO3pO0Ka Ta MOMMPEHHS €KOJIOTIYHO OE3MEeYHUX TEXHOJIOTIH.
VY 3B’sA3Ky 3 UM, BUHUKAE HEOOXiHICTh YCTAHOBKH BUXIiTHUX NMPHHIUIIIB,
i7IeH i TinoTes, sIKi B CBOIA CYKYITHOCTI MOXYTh OYTH I TPYHTSIM CHHTE3Y Hay-
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KOBHX 3HaHb PO CTAIMI PO3BUTOK Ta EKOJIOTIYHO Oe3MedHe JKUTTS JFOUHA
B COLiaIEHO-TIPUPOAHOMY CEPEIIOBHILI, B IPUBEICHHI 1X B €IMHY CHCTEMY.

[MuTanas Tpo Te, SKi BIAHOCHHH JIOIWHU 1 TPUPOAM MOXKHA BBa-
KaTW TapMOHIMHNMHM, SIK CaM€ JIIOJCHKA JiSUIbHICTh BIIMBA€ Ha HAaBKO-
JMIIHE CEpEelOBUIIE i YOMY SKONOTiYHA TapajiirMa € TaKol BaXKIIMBOIO 0CO0-
JIMBO 3apa3 1 JI0C1 3aIMIAIOTHCS YITKO HEBU3HAYEHUMU. Y IbOMY KOHTEKCTI
€KOJIOTisI CTa€ OJHUM 3 HAWIOJIOBHIIIMX HATPSMIB MOCTHEKJIACHYHOIO CTaITy
PO3BUTKY HAyKH.

CydacHa eKoJIoro-eKOHOMi4Ha IpolieMa 3yMOBJI€Ha €roleHTPHY-
HUM BUKOPHCTAaHHSIM IIPHPOAHUX PECYpCiB, nemorpadidyHoio mpobieMoro
(3pocTaHHS HapOIKYBaHOCTI B KpaiHax, IO PO3BHUBAIOTHCS, 1 MadiHHS HOTO
YHUCENBHOCTI B PO3BHHEHHX), HEIIOMIPHUM aHTPOIIOTCHHUM HaBaHTA)KEHHSM
Ha Oiocdepy. Alle TONOBHOIO IPUYUHOIO CTA€ 30iIBIIEHHS TEXHOJOTi9HOI
MOTYXXHOCTI, IO € HEMPONOPLIfHOIO IOA0 MpOIlecy HarpOMaDKEHHS Iy-
XOBHOTO MOTeHIiany. ToOTO exoyioriyHa mpobiiema, 0€3yMOBHO, € MPoO-
JIEMOIO €KOJIOT1YHOI KyNbTYpH B3araii, i Il BUpIlIEHHS IOB’s3aHO, HacaMm-
nepes, 3 po3B’sI3aHHAM 3a/1a4 €KOJIOT14YHOI Oe3NeKH.

Po3ymiHHS cyTHOCTI ¥ OCHOBHHMX ()OPM COLiaJbHO-EKOHOMIYHUX
MIEPETBOPEHb Ha TEpEeHi PO30yIOBH EKOJIOTIUHOI Oe3NeKH B CyJaCHHX yMO-
BaX € BAXJIMBUM JUIS BU3HAYCHHS pealIbHUX IIEPCTIEKTUB ICHYBaHHS HAIIOTO
rI100aNbHOTO CBITY. SIKi MeXi TOCHOJApCHKOTO BTPYYaHHS B MPHPOTHUN
MPOCTIp 1 SIK IIe BIIMBA€ HA CKOJIOTiYHY i B3aralli Ha COLialbHY Oe3meKy?
SxkuM € peanbHUN EKOJOTIUHHM CTaTyc JIFOJMHHM CHOTOIHI 1 SIKi TepCreK-
THBU HOTO PO3BUTKY? UM Mae JIOICTBO pecypcH 3IIHCHEHHS e(EeKTHBHHX
COLIaIbHO-CKOJIOTIYHUX TPOrpaM 1, TaKUM YWHOM, MiJBUIICHHS PiBHA
exojoriuyaoi 0e3mexu? Li )KUTTEBO Ba)KIMBI MUTAHHS YEKAIOTh TJTHOOKOIO
HayKOBOTO aHali3y BUXOISIYM HE TUIBKM 3 HalllOHAJBHUX 1HTEpecCiB, aie,
HeplI 3a Bce, IM00aIbHUX MIXHAPOAHUX MOTped 0370poBiIeHHs Giochepw,
aJpKe BiJIOMO, IO €KOJIOTiUHI TPOoOIeMu “He 3HAKOTh KOPJIOHIB.

Exonoriuna Ge3nexa po3risiaacThes HE SIK CKIIa0Ba CHCTEMH 0e3-
MeKW CYCHIBCTBA, a AK IHTETpaTop, 3IaTHUH, 3 OTHOTO OOKY, KOHCOIIi-
IyBaTH CYCIIBCTBO, a 3 1HILOTO — CTBOPHUTH O€3NeYHYy OCHOBY HOr0 MpO-
rpecy. HacunpHHIIBKE TIEpepOOICHHS CHHEPTeTHYHOI Oioc(epHOi cCucTeMu
MOJK€ BHKJIMKATH KaTacTpodiui HacHmiAKH A camoi mroauHu. Hemwumydi
MEeBHI OOMEKEHHs JisUTbHOCTI, OpI€HTOBaHI Ha BHOIp TaKMX MOXKIIHBUX
CIIeHapiiB 3MIHU CBITY, Yy SKHX 3a0e31euyroTbesi cTparerii BukuBanHs. Lli
OOMEKEeHHS HaKJIQJalThCs HE TUIBKM O0'€KTUBHUMH 3HAHHSMHU PO MOX-
JIMBI JIiHIT PO3BUTKY 00'€KTIB, ane i HiIHHICHUMHU CTPYKTYpaMH, PO3YMiHHSM
no0pa, KpacH, CaMOLIHHOCTI JIFOACBKOTO JKUTTS. MopanbHuii Oik Haykw,
HE3aJIe)KHO BiJl HOrO HAIlOHAJIBHOTO, AEPXKAaBHOT'O, PENiriiHoro um ¢imno-
co(CBKOTO MPOSIBY, IMOPOKYE HEOOXiTHICTh CHHTE3Y 3HAHB | €THYHHX ITiH-
HOcTel. PeanpHUIT eKOJIOr0-eKOHOMIYHHIHI PO3BUTOK COIIYMY BHSIBIISIE OIHY
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3 HAMICTOTHIIMX CYNEPEYHOCTEH CYJ4ACHOCTI — II€ KOMIIPOMIC MiX HeoO-
XiTHICTIO TONANBIIOT0 HApOIUIyBaHHS BHUPOOHHWIITBA 1 KOMICHCAI[ITHIMHA
MOXKITUBOCTSIME OiochepH.

JlocipKeHHsT Ta y3arajibHEHHs MOJIITUKO-TIPABOBUX OCHOB MpH-
POIOKOPHUCTYBAaHHS Ta MPHUPOJOOXOPOHHOI MisSTBHOCTI CBi4aTh, MO0 Oa-
raTboX O3HaK “IMBLII30BAHOI” JeprkaBu TpeOa MOMATH I OJHY: COIaTbHA i
JIEMOKpaTH4Ha IIpaBoOBa Jep)KaBa Ma€ CTaTH 1 IepKaBOIO €KOJIOTIYHOIO.

BE3OIACHOCTbD I'MJIPOTEXHUYECKNX COOPYKEHUM

Haboka JIL.U., Yepnux M.M.
Hnemumym npomvlnennoil bezonachocmu YKpauHCKoU akaoemuul HayK
Xaporos, +38 057 706 46 31, e-mail: safety.uas@gmail.com

Tunporexuuueckue coopyxenus (I'TC) — aTo 0ObeKTHI, cO31aBae-
MbI€ C I€bI0 HCIIOJNIB30BaHMS KHHETHUECKONW SHEprHHM BOABI — THUIPO-
anextpoctannuu (I'2C); oxmaxaeHne B TEXHOJIOIMYECKUX NPOIIECccax; 3a-
MTa NPUOPEKHBIX TEPPUTOPHH (1aMOBI); 3200p BOABI JUIsl BOJOCHAOKEHHS
W OpOLICHHMS; PEryJISALusl YPOBHS BOJbBI; 0OECIICUEHHE IESTEIbHOCTH MOp-
CKUX M PEUYHBIX IIOPTOB; CYA0XOCTBO (IIUTIO3BI).

lMunponyHaMIyecKkn OmacHbI 00BEKT — COOPYXEHHE HITH IPHPO-
HOE 00pa3oBaHME, KOTOPOE CO3/aeT PA3HUILy YPOBHEH BOABI JO M IOCIE
Hero. K Takum 00BeKTaM OTHOCST MHJIPOTEXHHUYECKHE COOPYKEHHUS Harop-
HOTO THIa W HPUPOIHBIE OOBEKTHI, KOTOPBIE NMPEMSITCTBYIOT CBOOOIHOMY
Te4eHHI0 BoAbl. OCOOCHHOCTBIO Pa3pyIICHUS TAKUX MPETSITCTBUN SBISETCS
o0pa3oBaHME BOJIIHBI IPOPHIBA.

I'mapoauHaMudeckast aBapusi — 3TO Ype3BbIYaifHOE COOBITHE, CBSI-
3aHHOE C BBIXOAOM U3 cTpos (paspymmenueM) I' TC (mIoTuHBI) UM ee yacTu
Y HEYNpaBJsieMbIM IepeMelieHHeM OOJbIIMX Macc BOJbI, IPUBOAAIMM K
3HAYUTENEHBIM Pa3pyIICHUSIM U 3aTOIUICHUSIM TEPPUTOPUH.

Pazpymenue (npopsB) ['TC npoucxoaut B pe3ynbraTe BO3JIEHCT-
BUS TIPUPOJHBIX CHJI (3EMIICTPSICEHHH, yparaHoB, Pa3iNBOB), KaKHX-JHOO
JecTBUN 4elloBeKa (TeppopH3M) WM B pe3ylbTaTeé KOHCTPYKTHBHBIX JIe-
(exToB u onmoOok B mpoektupoBanuu I ' TC u ux sxcruryaTanuy.

Bepxanii 6pep — ygacTok pexu (KaHaja) BIIIE TUIOTHHBI (IIDTI03a),
HIKHUA Obed — HIDKe. [IpOpBIB MIIOTHHBEI SBISAETCS HAYalIbHOHN (a3oii
THAPOJMHAMUYECKON aBapuy M MPEACTaBIsieT co00i Mmporece 00pa3oBaHus
MpopaHa ¥ HeyNPaBIsIeMOro MOTOKa BOJIBI OT BEpXHETro Obeda B HUXKHUI.

[Ipopan — y3kasi mpoMoOMHA B TeJie IUIOTHHBL, 1aMOBI, KOCHI, 4yepe3
KOTOPYIO BBIXOAUT BOJa M 0Opa3yeT BONHY IpopbiBa. BonHa mpopsiBa nmeer
(pOHT BOJNHBI U TpebeHb, 00J1alaeT 3HAUUTENIbHOM CKOPOCTBIO U HEPTHUei.
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Be3ornacHOCTh HAMOPHBIX THAPOTEXHUIECKUX COOPYKEHHH — CBOM-
CTBO COOPYKCHHH B IIPOIECCE CTPOMTENBCTBA M 3KCIUTyaTallMH HE CO37a-
BaTh yrpo3y I KM3HHM, 3AO0POBbS M MHTEPECOB UEIOBEKA, a TAKXKE JUIS
OKpYXKaIOIIEH cpelpl MU HApYIIEHHH UX PabOTOCIIOCOOHOCTH B IpoLEcce
CTPOUTEINILCTBA U IKCILITyaTallH.

VYposens 6e3onacHoctu ['TC — neTepMUHHUPOBAHHBIA MOKA3aTEb,
B 0000IICHHONW (hopMe OMpENeAIONMIA CTENECHb OTKIOHCHUS COCTOSHUS
9KCIUTYaTHPYEMOT'O0 COOPY)KEHHsI OT MOJOXKEHMH INpOeKTa M TpeOOoBaHWI
JEHCTBYIOIIIMX HOPMATHBOB.

K nanbonee norennuansHo onacHbM dnementam [ 'TC Bomoxpanu-
JWI OTHOCATCS: Aamb0a, TUIOTHHA, MABOAKOBBIA BOJOCOPOC, YCTOM M MOJ-
MTOPHBIE CTEHBI, BXOSAIIHME B COCTaB HAaOpHOTO (hpoHTa. B BepxHem Obede
BOJIOXPAaHUIIUII MOTYT c(hOPMHUPOBATHCS Upe3BbIYaliHBIE YCIIOBUS IKCILITya-
taruu ['TC ¢ momHBIM paspylieHHeM IUIOTHHBL. JTO MOXET NPUBECTH K
3HAYUTENEHOMY 3aTOILUICHUIO TEPPUTOPHHA B HHMKHEM Obede B pesysbraTe
MIPOX0XKJICHHUS BOJIHBI TPOPHIBA.

Bosmosxuble nprunns! paspymenus I 'TC npencrasnens! Ha puc. 1.

4" HpenEpHoe SANOTHEHIE BOTMCAANITHII FUTH LBOT0K Ir-——-l Bansmme gaunsTpysancics noaw |
le——  HiencnpasnocTs soaocGpocos |
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[ Otmaaa, onommn e Cemcmma = Tercrommncal

L * Momumense |
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(R ———
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l 1 cyosnornoTo
] T ] =
H

P r TR
AeopasIBe cHICEaNEE FHAPAATHHECKOTO PaTphina

I I T

| TPCIMIOHGREIORANIE B OCHOBINMM 3aMGkt |—~

Oononesine Tepenmn momsa
rom HEPEI FAGTHHY

Orem
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Orensy

neseaTRIC Il
TABECEE

Cyddpons
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—4{ HefaaronpHaTHR SPHEHTEINA TPeRH b Geperny |—s L
3 i :

-| Meperpyika |—-| HelaaronpaaTHeie COMeTRHNS H HeaocTaToaias npoRoCTS sl |

I—~| : Hapy y p ynopos mﬁjl |

|

| Jledhapuans 1 paopy e I | Jledopunmi n popyusenme l
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npamobepesnoli mnifi nenobepesnod mbu

| VbenEHIE SATLTPALIRNEX KATFYIOK | I B T —— ——————— J

Puc. 1. Bo3mo:kHbIe NPHYMHBI Pa3pyIIeHUs] THAPOTEXHUYECKHUX COOPYKeHHIt

MmupoBasi CTaTHCTHKA CBUCTENBCTBYET: €KETOAHO Ha KPYIHBIX 110~
THHaX npoucxoauT 11-15 aBapwuii. 3a mocnexnue 70 IeT B MHUpE 110 pa3HBIM
MpUYUHAM TIPOU30MIUIO O0Jiee THICAYH aBapHil KPYITHBIX THAPOTEXHUIECKIX
COOpyKeHUH. BOT TOJIBKO HEKOTOpbIE U3 HUX.
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2009 r.: Casno-lllymenckas I'DOC na p. EHuceit — aBapus mpo-
H30LUIa B Pe3yJapTaTe TEXHOJIOTMYECKOM HeucmpaBHocTH. B 1972 roxy B
Waann “cBepXHOPMATHUBHBIN MABOJOK Pa3pyIIHI 26-METPOBYIO 3eMIISTHYIO
IUIOTHHY, BOJIa YHECTa KU3HU TOYTH JBYX ThIcAY denosek. B 2000 roay B
lIBelinapuu, 6113 roposka I'oHI0, TPOU3OLIEI TPOPHIB IUIOTHHBI, TOTHOIN
13 genosek. [IpnunHa — OOMIIBHBIH TABOIOK.

B VYkpanne uzsectna Kypenesckas tparenus B . Kuese (1961 r.).
Jamba He BhImeprKajla HaIUIGIBA BOJHO-TIIMHUCTOW Tpsi3eBOH JaBWHEL [lo
oumaneHEIM TaHHBIM TOTAA MoruOim 147 YenoBek, a MO JaHHBIM He3a-
BHUCHUMBIX KCIIEpTOB — 110 2500.

Boxna mpopsiBa BeicoTOH OKoJi0 20 M 00pa3oBaiach MpH B3pHIBE
Huenporaca 18 aprycra 1941 r. Ilornbaum MHOTHE THICSYU CONAAT U MECT-
HBIX )KUTEJIEH.

Ceropssi, 10 MHEHHUIO THAPOTEXHUKOB, THEMPOBCKHE MIIOTHHBI UMEIOT
| u |l x1acc KaMUTaIbHOCTH — CaMble BBICOKHE CPEN MMEIOIIMXCSI B MUPO-
BOW NPaKTHKE, YTO TAPAHTHPYET, COOTBETCTBEHHO, NX BHICOKYIO HOPMATHB-
HYIO HaJIS)KHOCTh M Oe30macHocTh. OMHaKO MOCTOSIHHBIA HAOPHBINA (POHT
BOJIBI BEICOTON 17-37 M, GonpIme JONOTHUTEIbHBIC BOASHBIC HATPY3KH BO
BpeMs IaBOJKa M INTOPMOB, ITOCTEIIEHHOE CTAPEHHE OTICIBHBIX Y3JIOB H
pasnu4Hble Opc-MaKOpPHbIE 00CTOATENBLCTBA O0YCIOBIMBAIOT ONpPEACICH-
HYI0 HOTEHIHAIBHYIO OIAaCHOCTh MPOpPbIBA U JPYTrHe BB TUAPOAUHAMU-
YecKHX aBapuid. HamMeHbImit ypoBeHb prCcKa MMEIOT OETOHHBIE THAPOY3IIBL.

Cucrema obecrieyeHUs] 0€30MaCHOCTH THIPOTEXHHUYECKUX COOpY-
JKEHUH OasupyeTcs Ha CIIEAYIO X OCHOBHBIX TPEOOBAHUSIX:

— 00ecrieYeHUH JIOMYCTUMOTO YPOBHS PHCKA aBapuil TMAPOTEXHH-
YECKHUX COOPYXKEHUH;

— IIPEACTaBICHUM JeKIapanuid OGe30MacCHOCTH THUAPOTEXHUYECKUX
COOPYKEHUH;

— pa3paboTKe W BHEIPEHHH CHCTEM PaHHErO OIOBEIICHUS M KOHT-
pOJIs 3aTOIJIEHUS TEPPUTOPHH;

— Pa3peIMTENIbHOM TOPSAAKE OCYIIECTBICHUS IEATENBHOCTH, CBSI3aH-
HOH ¢ MPOEKTUPOBAHUEM, CTPOUTEIBCTBOM M IKCIUTyaTal[ueld TMAPOTEXHU-
YECKUX COOPYKEHUI;

— JI0CTaTOYHOM (PMHAHCHPOBAHWU MEPONPHUATHH MO 00ECIIeYEeHNIO
0€30TacHOCTH THAPOTEXHUIECKUX COOPYKECHUH;

— OTBETCTBCHHOCTH 3a ACWCTBHUS WM Oe3helicTBHE, KOTOPHIE MOB-
JEKJIN 3a COOOM CHMXEHHE 0e30MacHOCTH THAPOTEXHUIECKUX COOPYKEHUH
HUKE JJOMYCTUMOTO YPOBHSL.

CornacHo HOpMaTUBHBEIM JokyMeHTaM YkpauHsl [ ' TC oTHOcsATCS K
00BbEKTaM IOBBIIICHHOW OMAacHOCTH M Ui HUX B COOTBETCTBUH C JAEHCT-
BYIOIIMM 3aKOHOJATEIECTBOM Heo0XoamMo paspabareiBaTh [lexmaparuio
6e3zomacHocTr U [L1aH MOKaIM3aMy ¥ IMKBAJALMH aBAPUHHBIX CUTYAIUH 1
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aBapuii (IUTIAC) [1-4]. Onnako, B Hacrosliee BpeMs B YKpauHE OTCYT-
CTBYIOT HOPMAaTHBHBIE JOKYMEHTHI, PEIIaMEHTUPYIONME MOPSIOK pas3pa-
6otku TUIAC umenno ansg ['TC. Bugimo mostomy paspabotunku [IJTAC
quta Tanoisikckoit TADC (ruapoakKyM ynup yIOIIeH 3IeKTPOCTAHIINN) U IS
Juenpomsepxunckoit '9C He paccMOTpesd OCHOBHOH (haKTOP OMAcCHOCTH
I'TA — pa3py1ieHne nIOTHHBI M 00pa30BaHKE BOJIHBI IPOPHIBA.

Ipu paszpadorke IIJIAC mnst JuectpoBckoit TADC u st npoek-
tupyemoii Kanesckoit 'TADC HaMn Obuta ydTeHa BO3MOXXHOCTB pa3pylle-
HuUs 1aMOBl M 3aTOIUICHHUS TEPPUTOPUN HIDKHEro Obeda. B manpHelimeM, c
LIEJIBIO TTOBBIMICHUST OE€30TTACHOCTH SKCIUTyaTallil THIPOTEXHHYECKHX COO-
pYKeHHMH, HEOOXOAMMO pa3paboTaTh M yTBEPAUTH HA TOCYAAPCTBEHHOM
YPOBHE IMOPSAAOK JIEKJIapupOoBaHHs 0E30MaCHOCTH U IOJIOKEHHE MO paspa-
6otke INTAC nna I'TC.

JluTepaTtypa

1.3akoH Ykpainu “IIpo 00'exTy minBuIineHol HeOe3mekn .

2.3axkoH Ykpainn “Ilpo 3axuct HaceJeHHsS 1 TEPUTOpPiH BiX Hai-
3BHYAMHUX CUTYalill TEXHOTCHHOTO Ta IPHUPOJHOTO XapakTepy’ .

3.TlocranoBa KM VYkpainu Bix 11 mamas 2002 p. Ne 956 “IIpo ixen-
TH(IKaLio Ta JeKIapyBaHHs Oe3MeKn 00'€KTiB MiABUIIEHOI HeOe3meKn .

4. Kopexc uuBisbHOT0 3axuctTy Yikpainu Bij 2.10.2012 p., Ne 5403-VI.

HUIAXU 3HUKEHH S KIAJABOT O BIVIUBY JOKAJBHOI
BIBPAIIII TA HU3bBKUX TEMIIEPATYP HA OIIEPATOPIB
NMHEBMATUYHUX PYUHUX THCTPYMEHTIB YJIAPHOI 11

Anoponos B.A., Byxman O.M. Hayionaneruil yHigepcumem yusiivHo20 3axucmy YKpainu,
Xapxis, eyn. Yepriunuescoka, 94, Ten.+38(057)704-18-02, e-mail: va_andronov@mail.ru

Bibpamiitra xBopo6a BHACIIIOK il JIOKaIbHOI BiOpartlii croctepir-
raeThCsl Y ONEPATOpPiB MHEBMATHYHMX PYYHUX IHCTPYMEHTIB yHapHoOl mii
(TTPIY [), poboTa SIKKX CYIPOBOIKYETHCSI CTPYCOM OKPEMHUX JIIISIHOK Tijia y
NIMPOKOMY Jiana3oHi yacTor. Ll gopma XBOopoOU XapakTepus3yeTbes ypa-
JKEHHSIM TPbOX CHCTEM OpraHi3My: CyAWH, HEpBiB Ta KicToK. OCHOBHMMH
3aXBOPIOBAHHAMH TIpH IiHt GopMi BiOpaIiifHOT XBOpOOH €: panTOBI Harrau
MOOUTIHAS MajbliB PYK, IO MOCHIIIOIOTHECSA IPU OXOJIOKCHHI, 3HUKECHHS
TeMITepaTypy MIKipH JOJIOHb, HAOPSKIICTH Ta 3HIKEHHS IHTEHCHBHOCTI KPOBO-
TOKY TajbliB pyK (CyAMHHI MOPYIICHHS); HIYHUN OiNIb B KiHIIBKax, 3HHU-
JKEHHS YyTJMBOCTI, 3arajbHe HE3MYy)KaHHs, TOJIOBHI 00, 3aIIaMOpPOYCHHSI,
0C3COHHS, MIiJBUINCHA IPATIBIMBICTh, & TAKOK 00N B 0OJNACTI cepIs Ta
LUTYHKY (ypaXXCHHsI HEPBOBOI CHCTEMH); KiCTKOBO-CYIJI000BI MOpYIICHHS,
SIKI CYITPOBOUKYIOTBCS Ie)OpMaIli€ro KiCTKOBOI TKAHWHH.

91



JocnimKkeHHAMH TIOKa3aHo, M0 BIUIMB JIOKAJIBHOI BiOpamii mpus-
BOAUTH 0 (OpPMYBaHHS aHAPOTCHHOTO NeilHTY, AKHHA € (aKTOpoM, IO
3HMKYE PENPONYKTUBHUN YOJOBIYMH MOTEHIak. Y XBOpHX BiOpaliitHoo
XBOPOOOIO OyJM BHSBIEHI NCUXOJIOTIYHI PO3JIa/H, YPaXKCHHs LIEHTPAIbHOT
Ta nepupepryHoi HEPBOBOI CHCTEMH, 3aXBOPIOBaHHS MO3KY, IIEYiHKH, IO-
pyLIeHHST MeTaboIIi3My CIONYYHOI TKAHWHH Ta IMyHHI pO3jiamu, KiCTKOBO-
cyrinobosi 3MmiHu. Bueni BemukxoOpuranii, ®@iansupil, Itami, ®panmii, Hi-
Meuunnn, IIserii, SInonii BBaXkaroTh, IO OiNbINA YacTKa MEXaHIYHOI Bi-
Opauii, siKka BUHUKAE 3 CUJIOBUX ITPOLIECiB 200 py4HUX IHCTPYMEHTIB (B T.4. 1
[TPIY 1) nocTymnae B TiJ10 JIIOAMHY KPi3b MaNbLi a00 JOJIOHI PYK.

Hai#iOinpin cyTTeBUMH HECTIPUSTIMBAMEI BHPOOHUYNME (haKTOpaMu
s oreparopis [TPIYV]], siki MpUCKOPIOIOT BHHUKHEHHS IMpOQeciiHmX 3a-
XBOPIOBaHb BEPXHIX KIHIIIBOK Bij Aii BiOpallii € TSXKKICTh TPYIOBOTO MpPO-
Hecy Ta Jisi HU3bKHUX TeMIIepaTyp HaBKOJIHMIIHHOTO cepenosuina. Excriepu-
MCHTAJILHO BCTAHOBJICHO, 1O [IOPOTH BiOPAIiiHOl YyTIHBOCTI 3MiHIOKOTHCS
He TIIbKM BHACHiJOK Ail BiOpamii, a TakoX MiJ BIUIMBOM HH3BKOI TeM-
nepaTypu HaBKOJHIIHBOTO CEPEIOBHINA Ta IMHAMIYHOTO HaBaHTaKCHHS
KiHIiBOK. JloBeneHo, Mo moeaHaHa Jig BiOpamii Ta X0J0ay 1O BiTHOMIEHHIO
JI0 CYIMHHOT CHCTEMH MPHU3BOAUTH [0 MOMIHOJICHHS eEeKTY KOKHOTO 3 HUX
npu iX ogHOYacHIW Jii, a TAKOX, IO HU3bKa TEMIleparypa CIpHs€e OLIbLI
BUpakeHoi il BiOpamii BHCOKMX YacTOT Ha Nepu(epHyHi CyaWHU Ta Bi-
Oparifiny 9yrTimBicTh. J[MHaMidHEe HaBaHTaXXEHHS Ta OXOJOPKEHHS KHCTi
HiABUIIYIOTH IOpory BiGpauiiHoi uyrnuBocti Ha 2—-3 % Ta 6-15 % Biamno-
BITHO Ha YCiX AMCKPETHUX 4acToTax. HaiiOinmpumii BIIMB Ha3BaHUX (hak-
TOPIB CIIOCTEPIra€eThCS B 00J1aCTI CEPEeHIX Ta BUCOKUX 4acToT — Big 125 'l
i 6imbme. B mporeci pobotu TIPIY]] BiOpamis HemuHyd4a, ane 11 MOXIHBO
3MEHIIMTH Ta 3HU3UTH ii IIKiITUBUI BILUTUB Ha 3[0pOB’S MPAIiBHUKIB, a
MOXKJIMBO i IONepeuTH BUHUKHEHHS TSDKKUX MpodeciHHUX 3aXBOPIOBAHb.
3HMKEHHST LIKIJUIMBOTO BIUIMBY JIOKaJbHOI BIOpawii, 1m0 BHHHUKAaE IpU
poboti 3 TIPIV/], MOXIMBO 3a paxyHOK CTBOPEHHS KOHCTPYKIiil BiOpo3a-
XUIICHUX IHCTPYMEHTIB Ta BUKOPHCTAHHIM 3aC001B BiOpO3axucTy.

PagukanbHUME Ta TEPCIIEKTUBHUMHA NUIIXaMU OOpOTHOM 3 BiOpa-
Ii€0 € BIPOBA/KCHHS HOBUX, OIIBII CydacCHUX TEXHOJOTIYHUX IIPOIIECIB 3
BUKOPHCTAHHSM BiOpOHEOE3EYHOro OOJaAHAHHS Ta IHCTPYMEHTIB, pO3-
poOKa cucTeM IUCTAHIIHHOTO Ta aBTOMAaTH30BaHOTIO YIPARTIHHS MAITHAMHU.

[lepmii TeopeTH4HI KOCTiHKEHHS 10 CTBOPEHHIO BIOPO3aXUIIEHOTO
ITHEBMATHYHOTO MEXaHi30BaHOTO iHCTpyMeHTy mnpoBomminck y CPCP y
1950-1960-x pokax Ta i CHOTOAHI € OJHIEI0 3 HEBUPILICHUX MPOOJIEM Cy-
YaCHOCTI Ta JIOCIIDKYETHCSL Y PO3BUHEHUX KpaiHax CBITY.

[pu crBopenHi BiOpobesneunux [IPIY /] ocHOBHUM HampsMKOM €
YIAOCKOHAJICHHSI KOHCTPYKII 1HCTPYMEHTIB 32 paxyHOK 301LJIbIIEHHS MacH,
pPeTyIIOBaHHS THUCKY CTHUCJIOTO TOBITPS MPH poOOTi, 3MiHM KOHCTPYKIIii
OKpEeMHUX BY3JiB Ta AeTajell, BAKOHAHHA OKPEMHX JeTalled 3 IulacTMac Ta
€JIACTOMEPHUX MaTepialiB, sIKi MOTIMHAIOTH KOJMBAHHS, a TAKOXK PO3poOKa
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3aco0iB BITPO3aXHCTy KOJEKTUBHOTO Ta iHAWBIAYaIEHOTO XapaKkTepy — BiOpo-
3aXMCHOTO PYKiB’Sl Ta PyKaBHIIb 3 BHKOPUCTAHHSAM CHHTETHYHHX MTOJIiMEPIB.

Bci 3acobu 3axucty omeparopis ITPIV]] Bix nokaabHOI BiOparrii
MOJUISIOTh HA KOJISKTHBHI Ta 1HIMBiAyajibHi. J[0 KOJEKTHBHHX Halle)KaTh
BiOpoi30mooYi pyKiB’s a00 BUTOTOBJIEHI 3 MaTepiajliB, IO IMOTIMHAIOTH 1
PO3CIIOIOTH €HEpriro BiOpallii, 10 iHANBIIyaJIbHIX — BiOPOi30IIOI0YE B3YTTS
Ta pyKaBHIli, BIOpO3axuCcHI MpokiIaaku. J[o MeTodiB 3HWKEHHS MIKiTHBOTO
BIUIMBY JIOKaJbHOI BiOpaIlil Ha omepaTopa BiTHOCATH PO3POOKY HOBHX, 3i
3HIKEHHUM pPiBHEM BiOpOHeOe3IeKH 1HCTPYMEHTIB Ta 3aXOJIH Tiri€HiYHOTrO
XapakTepy — IHAUBIAyaIbHY TPO(MITaKTHKY 1 PEXXHM Ipalli Ta BiANOYHHKY.

Ha cporomni BimoMa Benmnka KiNBKiCTh 3ac00iB, sKi 320€3MeUyloTh
y TOMY 4Yd iHIIOMY CTyIeHi BiOpoOe3neKy pydHHX iHCTPYMEHTIB yaapHOi
mii. Ane BCi BOHH MarOTh HHU3KY HEIOJIKiB. Tak, BUKOPHCTAHHS IHAWBITY-
AJIBHUX 3aC001B — PYKaBUIb Ta B3YTTS 3a0€3Ieuye 3aXICT ONepaTopa TiJIbKH
BiJl KOJIMBaHb 3 BHCOKMMH YacTOTaMH; 3aCTOCYBaHHS BiOPOi30JIIOI0YOr0O
PyKiB’a moTpeOye yCKIIamHeHHS KOHCTPYKIIii iHCTPYMEHTY B HIJIOMY Ta 3011b-
meHHS #oro MacH. BrpoBa/pkeHHST HOBHX Cy4acHHX BiOpOOE3MeUHMX KOHCT-
pykuiit I[TPIY]] B Vkpaini moTpeOye gacy Ta BeIUKHX MaTepiabHUX 3aTpart.
Tomy Ha cbOrO/IHI aKTyaJbHUM 3aBIAaHHSM € MOLIYK JELIeBUX, HECKIaJHUX
y BUKOHaHHI CIIOCO0IB 3HMKEHHSI JIOKaJIbHOI BiOparii iCHYFOUMX KOHCTPYK-
nid I[TIPIY/], o BUKOPUCTOBYIOTHCS Ha BITYM3HSIHUX ITiIIIPHEMCTBAX.

Jis BUpiIIeHHS 3a3HA4YEeHOI 3a7adi BBAXKAE€THCS NEPCIEKTHBHUM
BUKOPHCTAaHHA MaTepiajliB Ha OCHOBI MOJIMEPIB 3 BEIUKHM BHYTPIIHIM
TEPTSAM JJIsl BUTOTOBIICHHS PYKiB’sl, pyKaBHIIb, IPOKJIAIOK, SIKi BCTAHOBIIIO-
IOThCSI Ha LUIAXY PO3MOBCIOJDKEHHS BiOpawii Bij Micust i BUHUKHEHHS 10
KHCTI JIIoAnHU-oniepaTopa. To0To po3citoBaHHs eHeprii BiOparii BinOyBa-
€TBCS B TUIL PYKiB’S 1 B Pe3yIbTaTi 3HIKYETHCS IHTEHCHBHICTH KOJHMBaHb.
KonuBanpHa eHepris B mporieci BiOpomornmHaHHS (BiOpoaemIidipyBaHHS)
TpaHC(OpPMYEThCSl B TEIUIOBY. TemmepaTypa IMOBEpXHI PyKiB’sl B Ipolieci po-
00TH NMOBHMHHA IiJIBUIIYBaTHCH 1 3MEHILYBAaTH BILIMB JIOJATKOBOro (akropa —
HU3BKOI TeMmrieparypu. Y cy4acHOMY BHpOOHHMITBI BiOpoOesmeunnx [TPIY]],
OLITBIIICTh BUPOOHUKIB HAAIOTh IIepeBary BUKOPUCTAHHIO BiOPOIIOTIIHHATO-
YUM TIOKPHUTTSAM Ta MAacTHKaM Ha OCHOBI IOJIMEpiB, SKi HAHOCATHCS HA
pyKiB’s iHCTpyMeHTIB. [lepeBaroro MacTHK € MOXIIUBICTD IX HAHECEHHS 1 Ha
KPHUBOJIIHIIHY TTOBEPXHIO, BUCOKI a/re3isi 10 MeTajly Ta THKCOTPOITHI Biac-
THUBOCTi, HU3bKa TOKCHYHICTH Ta TOPIOYICTh 3 BHCOKMMH BiOpOIIOTIMHAIE-
HUMH BJIACTHBOCTSIMH. IX BUTOTOBJISIOTH HA OCHOBI EMOKCHIHMX OJirOMepiB
1 BOTHUX JUCTIEPCiit TOMO- 1 COmomiMepiB BiHinaueTaTy

[NopiBHsIbHA XapaKTepUCTUKA PI3HUX MaTeplanlB Jla€ MOXKJIMBICTb
CTBEPKYBATH, IO MACTHKH Ha OCHOBI EIOKCHJIHHX OJIITOMEPIB BiJpi3HsI-
IOTBCS T1IBUICHUMH BIOPOIOTIMHATIBHIME BIACTHBOCTAMY (y 2-3 pasu)
Ta OUTBILOIO aﬂIBSII/IHO}O MiIHICTIO 110 cTaii. [Ipy 11bOMy BOHHM MalOTh MEHIIY
TyCTHHY (~ 1,4 r/em® mporu 1,7 t/em), 1o 103BOISE 3MEHIATH KiJbKICTh BH-
XiJJTHUX MaTepiajiBi 3a0e3meunTr OLTbII eKOHOMHHI PEKUM X BUKOPUCTAHHS.
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CEKIMA NPOEJIEM OBEPABOBAHKA

CUCTEMHUI MIIXIL 10 HAYKOBUX JOCJIUKEHD
TA OCBITHBOI JISIJIBHOCTI

Tumuenko A.A. Yepracvkuil Oeparcadruli mexHon02iunHull yHigepcumem
m. Yepkacu, 6yn. [llesuenka, 460, e-mail: tymchenkoaa@ukr.net

[ounnaroun 3 xinug 1960 pokie B CPCP pocroiine micue B Hay-
KOBHX METOJIAX aKTUBHO 3aBOHOBYE cucmemHuil nioxio (Systematic approach).
Le BUKJIMKaHO iICHYIOUOIO OOOPOHHOIO OKTpHHOK. Ha choroHi — 1e pos-
HMpeHHs1 cepr HayKOBUX JOCIIPKEHb SK B IIPOCTOPI (cHcTeMaTU3allis Ta
KOMIUICKCHICTB) TaK 1 B 4aci (CHCTEMaTHYHICTh Ta PETYJSPHICTD).

SAx Bimomo [1, 2], CHCTEMHUI TiIXiJ € MEHTPATBHUM SAPOM CHC-
TEMHOTO aHaN3y K METOMOJOTii JOCTiPKEHHS CKIAIHAX CHCTEM i J]a€ MOX-
JMBICTPh Ha IEPLIMX €Taax JOCIiIKEHHs cIaOKOCTPYKTYpOBaHHX IPOOIIeM,
BUSIBUTH X CKJIAJIOBi Ta 3BSI3KH MiX HHMH, IPOBECTH iX KIACH}iKaIlifo Ta
BiJIIOBITHO PO3POOHTH JIOTIYHY CXEMYy METOIIB Ta y3arajJbHEeHi adropuTMHU
po3B’sa3aHHA. CHCTeMHE JOCIHIHKEHHS — 16 METOIOJIOTIS MOMIYKY PO3BA3KY
CKJIaJJHUX TPOOJIeM SIK I[IJIECPSIMOBAHUX CHUCTEM Yy 0a3ucax CHCTEMHHUX
BJIACTHBOCTEH, CUCTEMHHX PECYPCIB 1 CTPYKTYpaxX KUTTEBUX LUKIIB 00’ €K-
tiB HOBOT TexHiku (OHT). Ilix ninecnpsiMOBaHOIO CUCTEMOIO CIIiJi pO3YMITH
TaKy, pe3yiabTaT (yHKI[IOHYBaHHS SIKOi CHPSMOBaHHWN Ha JOCSTHEHHS I1EB-
HOT MeTH (200 JesAKOi iX CyKYyITHOCTI).

BiamnoBigHO 10 eTarmiB CXeMH CHCTEMHOTO JIOCHI IPKCHHS:

<Crpykrypu3amis> — <AnropurMmizamis> — <LlineopieHTaItis>,
OTPUMYIOTH BiIIIOBI/Il HA OCHOBI MUTAHHS JOCITI IXKCHHS:
<Bbynosa (cTpykTypa)> — <CurHaim ta ¢pyHkuii> — <TexHoisorii>.

[lpy mpoMy BIATIOBIHO AaKTHBHO BHUKOPHCTOBYIOTBbCSA Kamezeopii
IOCIIKEHHS: <I[lJIe> — <4acTHHa™>, <CHUCTeMa™> — <MOJEJb>, <MeTa> —
<3aci6>. B po3B’sa3yBaHHX 3a/1a4ax JOCIHIHKCHHS 3aCTOCOBYETHCS y3arajb-
HeHe (EBOJIONiHHE) BU3HAUYCHHS CKJIAHOI CUCTEMH Y BHIIIALI TEOPETHKO-
MHOXHHHOTO BHKIaneHus [3]: > = {(erxemenTH, 3Bs13KH); (CUTHAIH, QYHK-
uii); (oiHKH, KpUTEpii)} Ta CUCTEMHI MOAENI SK JesKa CYKYIHICTh BiJO-
BiHUX Moenel [1]:
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<Meta> — <3amgaui> — <Meromu> — <AITOPUTMH> —>
— <[IporpaMHO-METOINYHI 3aCO0M>.

B pe3yasrari BUKOPUCTAHHS CHCTEMHOTO INiJIXOIy PO3POOJICHI Hay-
KOBI OCHOBH cucreMHoro npoektyBanus OHT [3, 4].

Cucmemnuii nioxio ¢ Haykosux 0ocainidycennsax. B mnani mo-
HIyKY HAYKOBUX OCHOB JOCIHIKEHHS Ta PO3B’s3KY CKJIaJIHUX Mpo0ieM, ToOTo
JUISL THX, JUISL SIKHX Ha NIEBHUH MOMEHT He ICHYE METOJIB iX pPO3BS3aHHS,
BEJINKMM KOJICKTHBOM BCECBITHBO BIJIOMHX BYEHHMX BHKOHAHI y3araib-
HEHHSI OKPEMHUX TEOPETHYHUX PE3yJbTaTiB B, TaK 3BaHy, 3arajbHy TEOpilo
cucreM (3TC). Binoma kpyrosa miarpama 3 BioOpaXxeHHsM i CKIIaOBUX Y
BUTJISII OKPEeMHX HAayK Ta HAayKOBUX IWCIHILIIH: KiOCPHETHKH, CHCTEMO-
TEXHIKH, iHQOPMATHKH, CEMIOTHKH Ta iH. BiZoMi Takox paHHI pe3yiapTaTh
CHUCTEeMHHUX JOCITI/KEHb B €KOHOMIIll, 0OOPOHHUX Tay3sX MPOMHCIOBOCTI
(ctBOpeni OHT), y3aranbHEHHS IITBOBHX METOIIB B IIaHYBaHHS Ta (op-
MYBaHHSI HAPOJHHM TOCIOAApPCTBOM B TOMY YHCHI BiCHKOBO-00OPOHHOIO
nisuipHicTiO [1]. TTomanbImoro po3BUTKY CHCTEMHHT IMiIXi 1 HaOyB MPH CTBO-
PeHi cruCTeMHHX Mojieiel (Ha 6a3i jtoriko-auHamiunux cucrem (JIJC), [4, 5].

Cucmemnuii nioxio é oceéimi. B nonosiai BumisieHi Tpu “cBitn” —
pUposa, TeXHiKa, CyCHIbCTBO. [y NOCIHIPKEHHS! BUAUISETHCS IITYYHA
MpUpOAa — TEXHIKa 3 BIAMOBIHIM acIeKTOM i1 po3risiny — iHpopMauiitHIM,
Ha BiIMiHY BiJl MOKJINBHUX, MaTepiajibHIX Ta €HEPreTHYHHX.

BUKOPHCTOBYIOThCS TIPH BOMY ABYXBHMIpHI TaOMwIli 1 MaTpuI,
SIKi 9acTile BChOTO 3TaAyIOTHCS TOJI, KOJM MOBa e Mpo “BHEMIpHICTE” —
OaraToMipHiCTh, BEKTOPHICTD 1 iH., U TPEICTaBICHHS pPEe3ylbTaTiB CHUC-
TEeMHHUX JOCHIDKeHb Ta MOJeNtoBaHHsA. Ha mepumx mopax wmudgposoro
MOJICTIOBaHHSA (PO3PaxyHKiB) 3TaIyeThCA OAMH IS0 KOMIUYHMH BHIIAOK: ““Bi-
JUHIITE BC BiJl IPYKYIOUOTO MPUCTPOIO — 51 Oyly OTpUMYBAaTH “‘CEKpeTHE
yucao”. B cydacHux 3amauax iHGopManiiiHOr0 MOHITOPHUHTY JlaHa TeXHiKa
BHUKOPHCTOBYETHCS ISl CUCTEMHOTO aHajizy 1 creuudikauii cucrem, mpu-
YoMy TaOnuii pimeHb 3a0e3redyloTh 3Ha4HI IepeBaru CHCTEMHO-CHUTYa-
niHOMY aHaizy [5].

B monanpimomMy aHaJNOTIYHHUNA ITiIXiJ BUKOPUCTAHUN B MOOYIOBI T.H.
JIOTIYHUX CXEM JOCHIKEHb B BUTJIAI 0araTOBUMIipHHUX TaONHIb, OCOOIHUBO
B 3aJ[aYaxX aBTOMATH3aIllil HAYKOBUX JOCIIKCHb Ta 1HIMX cdep BHUPOO-
HHAYOI MisUTBHOCTI (MIPOEKTYBaHHS, BUTOTOBIICHHS, BUKOPHUCTaHHS). SIK Bi-
JIOMO, TIPOCTa TAOJHWIIS — 1€ MEepeNiK JaHuX (CTATHCTHYHUX abo0 iHIMX Bi-
JOMOCTEH), PO3TALIOBAHNX Y IIOBHOMY IIOPSZKY 3@ PSAAKAMH Ta CTOBIILISIMY;
MEPeTHH Ps/IKa i CTOBMIA € KITHHKA (Komipka). Bynp-ska mpocra Tabmurs
Moyke OyTH Mpe/CcTaBiIeHa K 0araToBUMipHa TabIKIIsE HOpMaITi3allielo 3Ha-
YeHb JIAaHUX Yy BIIOPSAKOBAHY 1€papXxito.
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B nmomoBizi B IKOCTI 00’€KTa JOCIIIKEHHS BUCTYIIA€ CKJIAJHA CHC-
TeMa sIKa CKJIAJAEThCA 3 YaCTHH, 1 Ui sKOi, HA JAaHWH MOMEHT HE iCHYeE
3aco0iB 1i mocmimkeHHs. JlomycKaeThes, o BCeOiuHEe YSABICHHS PO CKIIAIHY
CHCTEMY MOXJIMBO OTPUMATH LUIIXOM PO3MJIANY IOCHIIJOBHOTO JIAHLIOTA
acnekTiB: <bygmoBa> — <O®yHKumioHyBaHHS> — <EBomonionyBaHHs abo
po3BuTOK>. [IpeMeTOM HAyKOBOTO TMOIIYKY BIAMOBITHO 1O pIBHIB €
<Crtpykrypa> — <®yukifis> — <Texuosoris>. ToOTo, MOCII0OBHICT MPO-
Henyp, ornepaliii HaBeJeHOro JIaHII0)KKa CHCTEMHOTro aHaiizy [5]. JBoBu-
MipHI TaOJHIi JAI0Th MOKJIMBICTH 3MiCTOBHO PO3IIISAATH KaTeropii THITY:

<O0’€KT AOCIIHKEHHS SIK KaTeropisi METH> «>
> <[Iporuec nociniPKEHHS SIK Kareropist 3aco0iB TOCSTHEHHS METI>.

BucHoBku. B omoBiai BUKIaneHi OCHOBHI pe3yibTaTH, OTpUMaHi
aBTOPOM 3a TEepiof JOBrOTPHBANIOI HAYKOBOI HisTBHOCTI IIOJO CTBOPEHHS
TIPOrpaMHO-METOIMYHUX Ta IporpamMHo-TexHiyHnX Komriekci ([IMK i TTTK)
mpoekTyBaHHS 00€kTiB HOBOI TexHiku (OHT) (Tak 3BaHHX, 00’€KTIB aBTO-
HOMHOTO (yHKIOHYBaHH:). [Ipr mpoMy moOymoBaHi Aeski y3arajJbHEHI MO-
neni dpyuakmionysanuss OHT (noriko-aunamivni cucremu (JIIC) — momanb-
MK po3BUTOK LU(poBoro aromara (KiHueroi muHamiunoi cucremu — KJIC)
3a PaxyHOK JIOTIOBHEHHS HOro Nu()epeHIliaJbHOK TUHAMIYHOK CHCTEMOIO
(AAC) [3, 4]. Tlpu upoMy cTBOpPEHI JiesiKi y3aranbHeHi Mojiesi 00’ €KTiB 10~
CJIIJKCHHSI Y BUTJISII CHCTEMHHUX MOJIENICH JUIs aHaNiy MPOLECIB SIK CUC-
TEMHOT'0 CHHTE3Y, TaK i CHCTEMHOTO aHami3y. [l po3riisiy eBOJIOLiTHOTO
po3Butky OHT BHKOPHCTOBYETHCS T.H. €BONIOLIHHE BU3HAYCHHS CKJIAIHOI
cucremu [5].
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For increasing the efficiency of the modern university as a complex
social system, designing and improvement of existing management systems
in modern conditions should be implemented on scientific approach, in par-
ticular, systems approach, and provide the formation of the university ma-
nagement main principles, the definition of control functions in accordance
with the basic strategic goals and objectives of the university, building an
effective organizational structure, creation and introduction of new infor-
mation technologies for education management.

The most common scientific approach to education management is
systems approach in the contemporary concepts of pedagogical manage-
ment. The systems approach is the examination of the object as an integral
multiple elements together with the relationships and links between them. It
means that the research object is considered as a system. Considering the
systems approach we discuss the action organization method, covering any
activity type, identifying patterns, and correlations to use them effectively.

Complex application of scientific approach basic principles (inte-
grity, hierarchy structure, structuring, plurality, consistency) at a modern uni-
versity with a wide use of ICT including cloud technologies should provide
its holistic and perspective development as an educational system.

The main task of cloud technologies use at a university is creation
the favorable conditions for students to study, making the young people
ready for entering the university, improving the teachers and students qua-
lification, retraining the faculty using up-to-date information, communi-
cation, psychological, and pedagogical technologies.

The strategic aim of the cloud technologies adoption at a university
is the implementation of modern techniques to education to help to provide
the information society with highly qualified specialists as well as to expand
the information and educational space of a university and to implement the
continuous education principles for all groups of people.

Tactical goal of cloud technologies adoption at a university is the
wide use of modern information, communication, and pedagogical techno-
logies in education and research. It contributes to the intensification of
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study, activation of students educational and cognitive activity, stimulating
their creative potential, increase the independent, individual, and collective
role of work.

The given goals and tasks provide the mechanism for development
the realization program of cloud technologies use and development at a
university which will ensure their wide introduction in education in various
forms and levels.

We will examine the cloud technologies development nature and
main directions of their implementation taking into account the goals and
system approach principles and its' use in education at a university.

In the document “The NIST Definition of Cloud Computing” the
National Institute of Standards and Technologies (NIST) is pointed out that
Cloud computing is a model for enabling ubiquitous, convenient, on-de-
mand network access to a shared pool of configurable computing resources
(e.g., networks, servers, storage, applications, and services) that can be
rapidly provisioned and released with minimal management effort or service
provider interaction. This cloud model is composed of five essential cha-
racteristics (On-demand self-service, Broad network access, Resource poo-
ling, Rapid elasticity, Measured service), three service models (SaaS —
Software as a Service, PaaS — Platform as a Service, laaS — Infrastructure as
a Service), and four deployment models (Private cloud, Public cloud, Hyb-
rid cloud, Community cloud).

This gives a university the opportunity to use cloud services des-
cribed below:

— cost saving for student mail server management and keeping; as
there is no need for keeping high disk space server, protecting against spam
and viruses, thereby reducing the expenditures for support staff;

— increasing data and information resources accessibility; mailing
group creating for notifying on the conferences, changes in the schedule,
graduates mixes, administrative events;

— competitive advantage offering maximum of the possible ser-
vices to students; educational organizations create a competitive advantage
over others that limit the student by basic services;

— supporting community graduates and establishing relations with
them with minimal efforts and money.

The usage of cloud solutions enable universities to deploy mobile
resources such as e-learning systems, digital libraries, and expand resources
for research, web portals, information systems, OLE system, provide hos-
ting services.

Applications used by a university are integrated into the infra-
structure of the cloud provider. The university must pay attention to the
standardization and automation of deployment and service updating in
provider infrastructure; take account of billing procedures.
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Cherkasy State Technological University (CSTU) where the authors
work,is a typical regional technical university of Ukraine which teaches IT,
mechanical engineering, chemistry, construction engineering students. So it
has all the issues stated above. Here are some practical steps for the
university to solve cloud technologies implementation issues.

1. The e-learning system based on system Moodle 2.5 is designed
and implemented for realization of the blended model of learning, tra-
ditional teaching improvement, conducting various types of teaching cont-
rol, as well as for testing the creating distance courses at CSTU. About 120
teachers are trained for to use the distance learning technologies. They crea-
ted more than 250 distant courses. The university operates an electronic library.

2. The University received free license program of the Microsoft IT
Academy for the software from Microsoft. Every year approximately 20 %
of the Information Technologies and Systems Chair of CSTU graduates are
trained in Microsoft Virtual Academy, HP Accredited Technical Associate,
other educational programs and get certificates.

3. The University makes extensive use of open source system and
problem-oriented software, cloud technology at IT education. At CSTU In-
formation Technologies and Systems Faculty cloud-oriented IT infrastructure
with use of Google and Microsoft Office 365 services is being implemented.

In report the following issues are considered: principles of system
approach for using cloud technologies at universities; the main directions of
using cloud computing at higher technical education in Ukraine, specifi-
cally, e-learning, teachers and students training at open courses of world
leading universities, IT professional certification programs; cloud techno-
logy usage at studying mathematical, natural, and professionally-oriented
courses, CSTU experience at cloud technologies implementation.

Conclusion. The rapid spread of cloud computing set the task of
integrating cloud services in the educational institutions management sys-
tem, reviewing their IT infrastructure and innovative technologies imple-
mentation in educational process.

CUCTEMHE MOJEJIOBAHHA -
AJI'OPUTM HABYAJIBHO-BUXOBHOI'O IIPOLIECY Y BH3

ITapxomenxo B.B. Hayionanena akademis cmamucmuxu, oKy ma ayoumy
Ten. (067) 408-71-14

AmHaii3 HayKOBHX Tpallb 1 MaTepiaiiB 3 I0cBixy poboTu (axiBIliB
BH3 no3BonuB BcTaHOBHUTH, 10 ocoOucTicTh (axiBig BH3 posrisgaerses
SIK HallBUILA [[IHHICTh CYCIIJILCTBA, CHCTEMOTBIPHUH, ICHTPAIBHUI YHMHHHK
MEHE/DKMEHTY BHUPOOHMIITBA, IO aKTyajlidye mpolieMy OOrpyHTYBaHHS
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JFOJMHOLEHTPHUYHUX, COLIaTBHO-TICHXOJIOT0-TIeJaroriviix OCHOB 3a0e3me-
YeHHs BCIX BHIIB MpodeciifHOl Opie€HTalil, IiIECIPIMOBAHOTO Tpodecii-
HOTO CIPSMYBaHHS IiCIIIIUIUIOMHOI OCBITH Ta CAMOOCBITH, TICHXOJIOTO-TIe-
JIArOrivyHOro (hacHITAIIHHOTO CYIPOBOAY i MIATPUMKH CYO'eKTIB mpodeciii-
HOi TiJrOTOBKM Ta CaMOPO3BUUTKY LIMPOKOrO BiKOBOTO /:[ianasoﬂy Le
3a6e3neqy€ PO3YMiHHS CHCTEMHOTO MOJICITIOBAaHHSI MEHE/PKMEHTA OCBITH SIK
HayKM 1 MPaKTHK{ YIPaBIiHHS HaBYAJILHO-BUXOBHUM IpouecoM y BH3 B
PUHKOBHX YMOBaXx 1 oOcTaBHHAX Iito0ali3aniifHUX CyCIIbHO-eKOHOMIYHUX
Tparcdopmariit; 6auenHs miarotroBku Qaxisus BH3 sk mpodecionana B
cepi yrpaBmiHHA, KPpeaTHBHOI OCOOMCTOCTI, TAJIAHOBUTOTO OPTaHi3aTopa, o
BOJIOIi€ KOHBEPTEHTHUM MFCIICHHSIM, TBOPUHMMH 1 OpTaHi3aIliiHIMH 310HOCTSIMH.

3a3HayeHe J03BONISIE COPMYIIOBATH OCHOBHY METY pO3pPOOKH
ITOPUTMa CHCTEMHOTO MOJIEITIOBAaHHS HaBYaJbHO-BHXOBHOTO IIPOIECY Y
BUIIMX TEXHIYHUX HABYAJIBHUX 3aKJIaaX.

Mema: Ha OCHOBI KOHIICTIIii KOMIIETCHTHI CHO-KOHIICHTPUYHOT IIi-
JicHOCcTI mpodecitiHoi ocobuctocTi daxirus BH3 chopmyBatn xommeke
npodeciitHO-OpiEHTOBAHUX KOMIIETEHTHOCTEH (haxiBIlsl BiIMOBIAHOTO TPO-
(1151, KOHLIEHTPUYHOTO HOTO PO3BUTKY B KOHTEKCTI IHHOBALIMHHUX MapajirM
YIPaBIiHHS; OXapaKTepH3yBaTH JIIOJMHOLEHTPUYHY COLaIbHO-TICUXOJIOT0-
TIearoriuHy CyTHICTh IpOQeciiiHol M AroToBKM MaiiOyTHBROTO (haxisisg BH3.

MeTon0I0ro-TeOPETHYHNN, KOMIIETEHTICHO-KOHICHTPHYHUNA TIiJI-
XiZl 10 CHCTEMHOT'O MOJICTIOBaHHS HaBYAJILHO-BHXOBHOTO Iponecy y BH3
3abesmedye HenepepBchrL i moerarHicTh mpodeciiHOl mAroTOBKH (axiBIIs
BH3 sk pe3ynbrar 1ijgecnpsiMoBaHOTr0, KOHIIEHTPHYHOTIO i wijicHOro Qop-
MYBaHHSI OCHOBHMX KOMIIETEHTHOCTEIl Oro 0COOMCTOCTI Ha TPHOX eTarax
HaBYAJIbHO-BUXOBHOI'O IIPOLECY: IMIJrOTOBYOMY — INpodeciiiHo-opieHTOBa-
HOMY; HaBYaJbHO-BUXOBHOMY — TpodeciiiHO-(OopMyBaIFHOMY; MpaKTHY-
HOMY — Ipo(eCiifHO-CYPOBOIKYBATEHOMY.

Peanizarmis mporo migxony nependavyae HaykoBe (POpMYBaHHS OC-
HOBHHUX KoMmreTeHTHOcTel (axiBust BH3: mi3HaBanbHO-aHATITHYHUX; PHH-
KOBO-KPEaTHBHUX; JIJEPChKUX; OpPraHi3aTOPCHKHUX; lH(I)OpMaLlll/IHO KOMy-
HIKaTHBHUX; 3araJibHOKYIbTYPHHUX Ta po3po61<y Mmojeni ¢daxiBus, ska Bii-
TOBiJla€ TIPUHIUIIAM HETIEPEepBHOCTI, IHHOBALIWHOCTi, Cy0'€KTHOCTI, Ha-
CTYITHOCTI, €JNIEKTUBHOCTi, KOMIIETCHTHOCTI, WiJICHOCTI, KOHIIEHTPHYHOCTI,
(acumitarii y KOHTEKCTI MOAEPHi3alii OCBITH i pPHHKOBHUX apaJirM OCBiTH.

L. ITiozomoeuuii (10yHIBEPCUTETCHKUI €Tal)

Mema: Bi10ip abiTypieHTiB A1t HaByanHs y BH3.

Eramnu: po3poOka BuMor 110 abiTypieHTiB Ui HaB4aHHs y BH3;

— po3po0OKa IICUX0JIOr0-TIeIarorivHOT 0 racropra adirypienra BH3;

— MIPOEKTYBaHHS 3MICTy JOYHIBEpPCHUTETCHKOI MiJrOTOBKH 3 ypa-
XYBaHHSIM MIPHHIIAIIB HACTYITHOCTI Ta MiXKIIPEAMETHOCTI;

— po3poOKa TEXHOJOTIH IICHXOJIOTO-IIeJaror9Hoi afanTamii adity-
pi€eHTa 10 HaBYAEHO-BUXOBHOTO Mporecy y BH3.
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1. Haguanvno-eéuxoenuii eman

HaByaibHO-BUXOBHHH €Tall CKIIAJAETHCS 3 TPHOX MEPioIiB.

1. Opranizamiitauii mepio.

Mera: aganraris/nezaganranis Maitoyraporo ¢axisis BH3 no Ho-
BUX COIIIAJIbHUX YMOB JKHTTEIISUIBHOCTI Ta B3aeMojii y mporieci mpode-
CIHHOI i JTOTOBKH.

Eranu: yreepmxenns nozuuii “S rorosuit 3podut BUOIp i HeCcTH
3a HBOT'O BiJINTOBITAJILHICTB !

— (opMyBaHHs MPOBITHUX CKJIATHUKIB MPOQeciiHol cy0'€KTHOCTI
MaiibyrHboro ¢axisus BH3;

— IIPOSKTYBaHHs HABYAJIBHO-BUXOBHOTO Mporecy mpodeciiiHol mia-
TOTOBKH SK ITOCTAIHOTO KOHLEHTPUYHOIO iHIMBIIYyali30BaHOTO IPOILECY
LIJIECTIPSIMOBAHOTO BHSABJICHHS, (POPMYBaHHS, BUXOBAaHHS OCOOHMCTICHHX i
npoeciiHIX KOMIETEHTHOCTeH (haxiBIs Ta HOro caMO3MIWCHEHHS y MPO-
(heciitHii MisUTEHOCTI BIIPOIOBXK XKHUTTS,

— pO3po0Ka OCHOBHHUX IOJIOXKEHb KOHBEPI€HTHOT'O MEHEPKMEHTA SIK
IHHOBAIIHHOT 1HJMBITyaJIbHO-KPEATUBHOI ¥ KOTHITUBHO-MaHIMYJISTHBHO'l
NapaJiurMU yHpaBlliHHS HaBYaJIbHO-BUXOBHHM IIPOLIECOM B PHHKOBUX YMO-
Bax (ONTHUMalbHE MOEAHAHHS OCOOMCTICHHMX 1 COLiaNbHUX, 3arajbHOJIO/-
CHKUX 1 HAIllOHAJIBHUX, TPAIUIIMHUX Ta IHHOBALIHHUX, TTI00ATBHUX 1 JIO-
KaJbHUX YUHHUKIB HABYaTbHO-BUXOBHOTO MPOLIECY i KOXKHOI OCOOHCTOCT).

2. OcHOBHWIA TTEepio.

Mema: 3a0e3medeHHs] 0COOMCTOro MpodeciiHOro caMOBIOCKOHA-
JICHHSI 1 pO3IMPEeHII aJal THBHIX MOKIIMBOCTEH MaitOyrHBoTO axiBus BH3.

Etanu: BkiIIOYeHHS B OCOOMCTICHO 3HAUMMY, COI[ialbHO CXBa-
JIFOBaHy HAaBYAIIbH) JIiSUTbHICTh Yepe3 BHYTPIIIHBO MPOLIECYaIbHY MOTHBALIIO:

— yrBep/KeHHs 1o3ulii “Sl roToBWil nisTH BiINOBIAHO A0 Biac-
HOro BUOOpY”;

— ¢opmyBaHHS podeciiHO-3HAUYIIMX SKOCTEeH MailOyTHROTO (a-
XiBIISl ypaxXyBaHHSIM OCBITHbO-KBai(iKaLIfHOI XapaKTepHCTHKH, OCBITHBO-
npodeciiHol MiATOTOBKH, BUMOT BOJOHCHKOTO Ipornecy, Ha OCHOBI IPHH-
LUITIB CaMOaKTyalli3alii, CAMOBIOCKOHAJICHHS Ta CAMOBUXOBAaHHS;

— po3poOKa HaCKpPi3HOI KOMIIETCHTICHO-KOHIICHTPHYHOI TpogeciiiHo-
OpiEHTOBAHOI IIPOTPaMH PO3BUTKY OCHOBHHX KOMIIETEHTHOCTeH (axisii BH3;

— aJlanTyBaHHS 1HHOBAIlIMHKX 1 TPaIUIIITHIX METOiB, TEXHOJIOTIH
Ta opraHizamiiHux GOpM MIATOTOBKH 10 BIKOBUX OCOOJHBOCTEH Cy0'€KTiB
HaBYaHHSI.

3. I[lizcymKoBHii nepio.

Mema: anaii3 ocoOHCTICHOI Ta KOJIEKTUBHOI HABYaJILHOI IisUIb-
HOCTI B rporieci npocgeciiiHoi miarorosku ¢axisuis BH3.

Eramu: nisuteHicTh 3a Qaxom, po3B'si3aHHS HECTaHIApTHUX 3aB-
JIaHb, c(PEKTHBHA KOMYHIKATHBHA B3a€MOIIS
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— caMoperyJsLisi 30aNaHCcOBaHOI MPOSKTUBHO-KOHCTPYKTUBHOI, MHUC-
JICHHEBO-MOBJICHHEBOI, KOMYHIKaTHBHO-OPTaHi3yI04u0i TisUTBHOCTI 3 ypaxy-
BaHHSM KPHTEPIiiB, MOKA3HUKIB Ta PiBHIB OILIHKA TOTOBHOCTI JI0 peaji3ariii
MPOBEACHOTO CTHIIIO iSUTLHOCTI;

— peadrizanisi IHHOBAaLIfHUX TEXHOJIOTIH AJIsl PO3BUTKY YMiHb 3/~
HIOBaTU BUOIp 1 HECTH 3a HBOTO BIAIOBIJAJIBHICTD 3 YpaxyBaHHSM IpUH-
OUMIB camoperyisnii Ta camopeanizarii (peiHXKHHIPUHT — IEPENpOEKTY-
BaHHs BUPOOHMYMX Oi3HEC-TIPOIIECiB, OCHUMAPKIHT — aHAIIi3 TOCBiTy KOHKY-
PEHTIB, MAPKETHUHT Ta MOHITOPMIHT SIKOCTI OCBITHRO-BUXOBHOTO IIPOIIECY);

— yTBep/KeHHs no3uwii “S 3po6us BuOIp i BiNOBIAAI0 32 HHOTO”
(caMOMeHEDKMEHT OCOOMCTICHHUX PECYpCiB, PUTOPHYHA MaWCTEPHICTh, CaMo-
JlarHOCTHKa KOMIIETEHTHOCTI, KOHCTPYIOBaHHS OPTOOIOTHYHOI OBE/IIHKH).

1. ITpakmuunuii (pedekCUBHO-OIIHOYHU) eman

Mera: akTyaui3alis 3aCTOCYBaHHs 3HAHb, YMiHb 1 HABHYOK, TICHXO-
JIOTIYHUX HOBOYTBOPEHB B IMPOIECi KBa3iMpaKTHYHOI HPOQECciHHOi isib-
HOCTI MaitOyTHBOTO BUIycKHUKa BH3.

Eranu: niarHocTyBaHHsI Ta OIIHKA NMPOKTHYHOI FOTOBHOCTI Maii-
OyrHboro ¢axisisg BH3 no npodeciitnoi misbHOCTI:

— MJIaHETapHICTh MUCIICHHS;

— KOMIUIEKC JIOAWHO3HABYMX KOMIETeHTHOocTer (iHdopmariifHo-
KOMYHIKQTHBHI, 3aTalbHOKYIBTYPHI, Mi3HABaJIbHO-aHATITHYHI, PUHKOBO-
KpEaTUBHI, JIiZIEPChKi, OpraHizailiiiHi, HaB4aJbHO-BUXOBHI);

— FOTOBHICTh /10 peaiizauii npogeciiHO-1HANBIAYaIbHOTO CTHIIIO
JUSUTBHOCTI;

— FOTOBHICTb 70 PpodeciifHOl TiUTBHOCTI 32 axoM;

— mpodeciiiHa mispHICT QaxiBisg BH3;

— peamizamist 1idicHOI, iH(OpPMAaIHHO-IisUTEHICHOI, OCOOHMCTICHOI
CKJIaJoBUX MpoQeciitHol cy0'eKTHOCTI y BiJMOBIAHOCTI IO MI>KHAPOJHUX
OCBITHIX CTaHJapriB (MOJAYy/IbHA OpraHi3aiis MpPOLECYB HAaBYaHHS 3 MDK-
MPEAMETHOIO KOOPIMHALIECI0 IHTerpPaTHBHUX KYpPCiB);

— c(OpMOBaHICTh IHTETPOBAHIX KOMIICTCHTHOCTEH 0COOMCTOCTI (ha-
xiug BTH3 (camopo3BHUTOK i Kap'epHUU MOCTYN, KOHKYPECHTHO3JATHICTh
Ha PUHKY OCBITHIX TIOCIYT, BUCOKHH piBeHb KOMIIETEHTHOCTI, MOJIBOCTI
CITIBTBOPYOCTi 3 KOJIETaMH, CTpaTeTivHe i MPaKTHUYHE MUCIICHHS),

— TOTOBHICTh 10 (hOpMYBaHHS 1HIUBIAYaIbHO-PE(ICKCUBHO-PUH-
KOBHX IICHXOJIOTO-TIEIarOT1YHUX TEXHOJOTIH CaMOTBOPEHHS B iHTErpoBa-
HOMY COI[iaJIbHO-/IMHAMIYHOMY PHHKOBOMY CEPEIOBHILI, CTPETErii MPHCKO-
peHHS i 30aradcHHS.

OCHOBHHMH XapaKTEPUCTHKAMH MOOYZOBAaHOTO HAMH aITOPHUTMY
CHCTEMHOT'O MOJEIOBaHHS HaBYaJbHO-BUXOBHOTO mporecy y BH3, mo 3a-
0e3neuyloTh HOTro MKHUTTEAISIBHICT, BU3HAYEHO: I[ITICHICTb, PO3raiyxe-
HICTh, IEPAPXIYHICTh, IHTCTPATUBHICTh, JUHAMIYHICTh, MOOUIBHICTD, HIUICCIIPS-
MOBaHICTbh, 0araroyHKI OHCHIBHICTb, aIAIITHBHICTh T2 CAMOOPTaHi30BaHICTh.
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JAEPIKABHE YIIPABJIIHHSI COEP OO BuI/I[[IOi OCBITH
YKPAIHU B KOHTEKCTI I'VIOBAJIIBAIIMHUX 3P YILIEHD

Ilpyc O.B.
Xmenvruyvkuii inemumym MAVII, E-mail: ksyu.prus@yandex.ua

CygacHi TeHAeHII] y cepi BHIIOI OCBITH: IPOIIECH MOIEPHI3aILii
Ta EBpOIHTETrpalii CTaJld pEalbHICTIO, fKa CIIOHYKa€E 10 CTPYKTYpHOL
nepeOynoBH K caMOi CHCTEMH BHINOI OCBITH, TaK 1 MEXaHi3MiB Aep>KaBHOTO
VIIPABJIHHS HEIO. Y TaKAX YMOBaX 3MIHIOIOTHCS YCTAJICHI B3a€MO3B’SI3KH MDK
OCBITOIO Ta IHIIMMH COILIAJIBHUMHU IHCTHTYTaMH Ta BUHHKAE HEOOXiIHICTh
3MIHHM AepKaBHOI NOJITHUKH y chepi OCBITHIX mociyr. JlepxaBHa MoJliTHKa y
cdepi BUIIOI OCBITH B YKpaiHi B Cy4acHMX yMOBaX Mae OyTH CHpsSIMOBaHa
Ha pedopMyBaHHS OCBITHBOI Taly3i Ha HAIIOHAIBHUX TPaIMLisX 3 ypa-
XYBaHHSIM CBITOBHX OCBITHIX TEHJCHIIH Ta €KOHOMIUYHHMX MOXKJIMBOCTEH
Jep)KaBd 3 METOI0 3a0e3MeueH s BCeOIYHOTO PO3BUTKY JIFOJMHHU K 0COOUC-
TOCTi Ta HAWBUIIOI IIHHOCTI CYCITLTBCTBA, PO3KBITY ii TalaHTY, MiABHIIICHHS
11 OCBITHBOTO piBHS, 3a0e3NedeHHs HapOJHOTO TOCIIOAApCTBAa KBaJi(iko-
BaHMMHU (axiBisamu [2, c. 18].

Ocgita Qopmye ocoOucTicTh y BCiii 1i GaraToBHMipHOCTI, a He
MPOCTO Ja€ 3HaHHA 1 mpodecito. 3BiACKH — MPOBiAHA, MPIOPUTETHA POJIb
OCBITH, 3HaHHS, OCOOJMBO HAyKOBOTO, a HE JIMINE 3HAaHHS 3arajbHO iH-
TEJIEKTYaJIbHOTO Y JKUTTI ocoOucrocTi 1 coniymy. ['moGanizarmist — e TeH-
JICHLISA JI0 €JTHOCTI CBIiTY, ¥ /0 3arOCTPEHHs] — B IIMBLII30BaHUX paMKax —
KOHKYpEHIIi MiX JepxaBamu-Hailismu [4, ¢. 117]. Uu He HailonTuManbHile
muisixd peOpMyBaHHS OCBITH B YKpaiHi BiOBITHO IO 3aBIaHb JEMO-
KPaTUYHOTO CYCITUIEHOTO PO3BHUTKY Ta T100alli30BaHOTO CBITY OYyIIO BH3HA-
yeHo y “HamioHanpHiil TOKTpHHI po3BUTKY ocBiTH Ykpainm B XXI cro-
miTTi” Ta depxasuiid mporpami “Ocsita. Yipaina XXI cromitrs” [3]. “To-
Gamizamis, — 3ayBaxye l. JKurapiok, — e omHa 3 ¢opm mnepeposmnoiny
IHTENIeKTyalbHUX 1 MpodeciiiHuX pecypciB, 1e crocid akymyssuii mpo-
(eciitHoro iHTENEKTY B Till KpaiHi, sika HE TUIBKM B HHX Ma€ rocTpy Io-
TpeOy, a i sika 3a paXyHOK CBOiX MaTepialbHUX PECypCiB 34aTHa HaJaTh iM
Kpamy yMoBM icHyBaHHA. KoHIEHTpamist “CBITOBHX pO3yMiB” BH3Hauae
TEMIIM PO3BHTKY KpaiH 1 IEHTpH, IO (HOPMYIOTH TJI00ANbHI MapaMeTpu
rmopsiaKy. ChOTOMHI IIe BaXKJIMBa CYCIIiJIbHA TeHICHIIA. J{JIs OgHHUX KpaiH i
HapoZiB — lI¢ HaiBaXXIMBILIA YMOBa HOBHX IEPCIIEKTHUB Y PO3BUTKY, PO3-
IMPEHHS 30HMA CBOIX JXUTTEBUX IHTEpECiB, a IHIMX — peajbHa 3arposa
posmany i Brpatu cyBeperitery” [4, c. 118]. CTpiMKo po3BHBa€ETHCS MiKHA-
POAHMI PUHOK OCBITHIX Tociyr. Ham HeoOXiHO AOCATTH BH3HAHHS €BPO-
NEeHChKOI0 Ta CBITOBOIO CHINBHOTOK BITYM3HSHOI OCBITH SIK CaMoOJOCTar-
HBOI 11 KOHKYPEHTHOCIIPOMOKHOI.
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HaykoBi nocinimpkeHHs 3raJjaHuX MPOIECiB € akTyaJbHUMH y Ipa-
OAX BITYM3HSHUX Ta 3apyOKHHX YyYeHHX. TeopeTHKO-METOMONIOTIYHUM
3acagaM PO3BUTKY CHCTEMH JCPXKABHOTO YIPABIiHHS Ta il MEXaHi3MiB IpH-
cBaTmiin cBoi mpari B.b. Asep’suoB, B.Jl. Bakymenxo, B.C. Boposis,
M.B. I'aman, B.M. Jlobac, B.1. JIyrosuii, B.M. Kus3eB Ta in. [lepcrextu-
BaMH PO3BUTKY Ta XapaKTEPUCTHKOI MOJIeNieil BUILOT OCBITH 3aliMaiucs
B.I1. Augpymenko, .1, JI3Binuyk, B.II. bex Ta in. Bupobnenus momituy-
HOTO KYpPCY Ta CTpaTeriYyHMX 3aBlaHb PO3BUTKY MailOyTHHOTO CTaH Mpe-
MeToM HaykoBoro nomyky M.3. 3ryposcekoro, B.C. XKypascekoro, BI'. Kpe-
mens, C.M. HikonaeHka Ta iH.

JepxaBHe YIpaBIiHHS BHIIOK OCBITOIO Ma€ CBOKO crenudiky,
TOOTO CYKYIHICTh OCOONMBHX SIKOCTEH, O3HAK, SKi MpUTaMaHHI JUIIEe il
cepi. Crierudika ynpaBimiHHS OCBITOIO, Ha QyMKY B.B. Kpmxka, momsrae B
0COOIHMBOCTSX MpeaMeTy (cy0’ekTa ynpaBiIiHHS, TOOTO KepiBHHUKA 3aKJIady
(ycTanoBH) OCBiTH), TPOAYKTY Tipari (iH(popMarli mpo HaBYAIHHO-BUXOBHHIA
IpoIleC), 3HapsAb mpari (Cci0Ba, MOBA) Ta Pe3yNIbTaTiB AISUILHOCTI MEHeE-
JoKepa OCBITH (piBEHb IPaMOTHOCTI, BUXOBAHOCTI Ta PO3BUTKY Y4HIB) [5, ¢. 9].

Bxo/KkeHHsT yKpaiHChKOI BHIIOT IIKOJU B MIXKHAPOJHHI OCBITHIM
IPOCTip Halae HOBI MOXJIMBOCTI JUIsSl POCYBaHHs YKpPaiHCHKOI OCBITH Ha
MDKHapOIHiN apeHi. 3amopyKolo yCIiXy B HIATOTOBII BHCOKOKBaJi(iko-
BaHMX (axiBIiB y pI3HNX Tay3sX 3HaHb € CIIBIpAI HaBYAJbHUX 3aKJIaJliB
VYkpainu 3 eBporefickkuMu yHiBepcuteTamu. ChOTOIHI HAJ peaizami€ero
BEJIMKUX MPOEKTIB MPAIIOI0Th 1HTEPHAIliIOHAIbHI KOMAaHI{, TOMY BUHUTHCH
MPAIOBATH Pa30M 3 KOJIETaMH 3 IHIMX KpaiH HEOOXiTHO 31 CTYOEHTCHKHX
naB. [HTerpamis pi3HUX OCBITHIX CHCTEM Ta OOMIH JOCBIJIOM Ja€ MOKJIIH-
BICTh YHIBepcUTeTaM YKpaiHH BiINpalbOBYBaTH HOBI CTaHJAPTH HABYAHHS
I MmiHIMATH MiATOTOBKY CTYIACHTIB Ha SKICHO HOBUU piBeHb. CTymeHTH
MOXYTh BHKOPHCTOBYBATH paMKy Kpamiikamii jis moOyaoBu OaskaHOT
IHAMBIyaJIbHOI TPAEKTOPIT HABUAHHS, @ HaJall — JUIl HaBYaHHS BIPOJOBX
xUTTA [7, c. 54]. OTxe, MOOUIBHICT CTYAEHTCTBA 1 MpodecopchKo-BUKIIA-
JaIbKOTO CKJIAJy, yJacTh B OCBITHIX IporpaMax i T.I. — BCE IIe BXOAWTH B
YHCIIO BAaYKJIMBUX MPOSIBIB Mporecy rimobamizarmii. Pe3ynpratn HaBUaHHS
MaroTh TPYHTYBATHCS Ha 3arajibHiil METOMOIOTI] OiHIOBaHHS 1 IIOPiBHIHHS,
o JacTh 3MOTY 3a0€3MeYNTH MPO30pPiCTh CHCTEMH BHINOI OCBITH Ha Ha-
ioHaMEHOMY piBHI. IIpo30picTh BUINOI OCBITH MOKe OyTH IIOBHOIO TiJIBKH 3
ypaxyBaHHSM PO3MAiTTsS HAI[OHATBHHX OCOOJMBOCTEH YHIBEPCHTETCHKOT
oceitu B €Bporneiicskomy mpoctopi Butoi ocsitu (E€TIBO) [1, c. 65].

Ponb nepxaBu, y nepliy 4epry, moyisirac B TOMy, o0 CTBOPIOBaTH
IIPaBOBi, EKOHOMIYHi, e()eKTHBHI OpraHizauiiHi MexXaHi3MH1, MOPaJIbHO-1I1H-
HICHE Cepe/IOBHINE, SIKE CHPUATHME Y4acTi BCi€l TpOMajaChKOCTI y crpasi
po3BUTKYy cdepu BUIOi ocBiTH. 3 nporo mpusoxy B.C. JKypascekuit no-
CIIJKY€e JepKaBHY IOINITHKY y cepi BUIIOI OCBITH, SK CHCTEMY Miif, IO
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CIpSIMOBAHI Ha peajizallito METH OCBITHBOI CepH, 3aTBEPIKEHOI OpraHaMu
Jep)KaBHOI BIaJH 1 CXBaJICHOI TPOMAaJCHKOI0 IYMKOKO Ta KOHKPETHU3YETHCS
Yy CYKYITHOCTI CIIEIiaJIbHUX OCBITHIX [epXKaBHHUX i HeIep >KaBHUX IPOTpaM
[6, c. 195]. B VkpaiHi JeMOKpaTH3allisi yIparIiHHS BUIIOK OCBITOIO peaisy-
€TBCS HAacCaMIepe ] Y 3alydeHHi 0 IBOTO MPOIECY Pi3HUX COIiaIbHUX TPy
HaceJIeHHs. 3BiJcH HEOOXiJHICTh (OPMYBaHHS JEPIKABHO-TPOMAJCHKUX
OpraHiB YIpaBIIiHHS CHCTEMOIO BHUINOI OCBITH HA PIBHI BHIMX HABYAIHHUX
3aKJIa/iiB, 3aTHUX (OPMYyBaTH MPOIMO3MIIT 100 MOAANbIIOl cTpaTerii pe-
(opMyBaHHS Ta BJOCKOHAJIEHHS CUCTEMHU BHIIOI OCBITH, IPOBOJANTH He3a-
JIeKHY EKCIEPTH3Y MisUIBHOCTI BUIIMX HaBYAJBHMX 3aKJIaJiB, BU3HAUATH
colliaNibHEe 3aMOBIICHHS, 3/11ICHIOBATH KOHTPOJIb 32 JisUIBHICTIO IeP>KaBHOTO
ammapary [8, c. 21].

Croronui B YkpaiHi Ie 3amummaeTses 06arato crenudiqvHux mpoo-
JeM y PO3BHTKY OCBITSHCBHKOI Taxy3i, y TapMoOHi3alii BiJHOCHH 3 €BpO-
MEHCHKOI0 OCBITOIO, Y MiABUIEHHI PiBHS SAKOCTI Ta JOCTYITHOCTI OCBITH.

Takum ymHOM, ycmilmHe pedOpMyBaHHS BHINOI OCBITH B yMOBaxX
PUHKOBHX BIJHOCHH Ta TIo0alli3aliifHiX IpoIIeciB, peasisallis noTped oco-
OucTocTi y BULIK mpodeciiiHiid OCBITi, PO3BUTOK JepKaBHOT i HEJepKaBHOT
OCBITH Bc€ II¢ TIOTPeOye YIOCKOHAJICHHSI MPAKTUYHUX (DOpM 1 METOMIB Jep-
JKaBHOTO PETYJIIOBAHHS OCBITHBOI c(epH, MiJBUIICHHS Ha BiANOBIIHIN Hay-
KOBO-TEOPETHYHIH OCHOBI e€(peKTHUBHOCTI yIpaBIiHHS OCBiTOIO. Buna nanka
ocBiTH YKpaiHM — BiIKpUTa OaraTOpiBHEBa CHCTEMa, OITUMI3allis YIIpaB-
JIHHSA KOO JO3BOJUTH 3HANUTH NUIIXH MOJEPHI3aIlii B KOHTEKCTI IPOIECiB
€BpoiHTeTparii.

JlitepaTypa

1. ba6un 1. . Crpareris i cyyacHi TeHACHIIIT PO3BUTKY BHILOI OCBITH
B KOHTEKCTI €Bporneiicskoro npocropy Bumioi ocsitu / 1. 1. Babun // Tlena-
rorika i ncuxosoris : BicH. AITH Ykpainu. — 2009. — Ne 2 (63). — C. 61-71.

2. lebnu M. CgiToBi sBUIIA iHTerpalii y BUIIH OCBITI Ta repc-
TIEKTUBH y4acTi YKpaiHu B eBponeicbknx nmpoekrax / M. A. Jlebnd // Insax
ocBith. — K., 2013. —= Ne 2 (67). — C. 18-20.

3. JepxaBua HamionamsHa nporpama “Ocsita” (“Ykpaina XXI cro-
mittsv) [Enexrponnuii pecype]. — Peskum moctymy: http://zakond.rada.gov.
ua/laws/show/896-93-n

4. Kosznosernps M. A. deHoMeH HaI[iOHANLHOI 1JEHTHYHOCTI: BH-
KIIMKY Ti100am3anii : Monorpagis. — Xuromup : Bun-Bo XKV im. 1. dpanka,
2009. - 558 c.

5. JleskiBchkuii K. M. flkicHa ocBira —3amopyka camopeatizarii
ocobucrocri / K. JlemkiBcpkuii // Buina mxona. — 2010, — Ne 1. — C. 5-14.

6. Memsauk O. JI. InTerpariitni mpomecH B OCBITI SIK CKJIazoBa
CYCHUTBHOTO Ta IUBLII3aifHOTO PO3BUTKY: CTaH 1 MEPCIEKTUBU PO3POOKHU

105



npobmemu / O. JI. MenpHuK // Buma ocBita Ykpainu. — Jomgatok 2 mo Ne 3,
T. VIII (33). — 2011 p. — Temar. Bumn. “Buma ocBita Ykpainu y KOHTEKCTi
1HTerpatii 10 €BpOMeHCHKOro OCBITHROTO TIpocTopy”. — C. 194-203.

7. Iogonbceka €. OcBiTa B KOHTEKCTI I1odami3arii: HampsMKH Ta
MexaHi3Mu pearmizaiii pedopm B Ykpaini / €. [lomonsceka // Buia ocsita. —
2007. — Ne 1. - C. 48-55.

8. CucoeBa C. O. Buma ocgita Ykpainu: peajii Cy4acHOro pos3-
BuTKy / C. O. Cucoesa, H. I'. bareuko. — K. : BAEKMO, 2011. — 344 c.

TECHNOLOGICAL ASPECTS OF MODERN EDUCATION

Verzhanskaya O.N., Laguta T.N.
Kharkiv National University V.N. Karazin, Ukraine, Kharkiv

Global networks are part of the lives of millions of people who have
received free, intuitive understanding, and most importantly — independent
access to interactive knowledge gained in the world in a different periods.
Internet — one of the most significant achievements of the twentieth century
and a unique mechanism of dissemination of information, consolidate people,
without any regardless of the geographical location, state and other boun-
daries. Using the Internet puts intercultural communication to a new level of
development. These capabilities allow a person to effectively address many
of the social, economic, professional and everyday problems. Pace of techno-
logical progress increasingly depend on the effectiveness of education,
which changes due to the new demands of society and seeks to address the
new challenges for training of qualified personnel. One way of solving these
problems are the tools and technologies related to the computerization of
education. Increasing need for knowledge that will allow people to navigate
in the new information space, the benefits of globalization. Part of such
knowledge is the information culture, which scientists investigate like a
component of general culture, as a manifestation of education based on
personal qualities and professional competence [2:3]. Possession of infor-
mation culture will allow to establish a dialogue between peoples and cul-
tures, will ensure their mutual and productive interaction [5:290].

The scientific literature suggests a number of conditions under
which the content of teacher education enriched with the use of information
and communication technologies will become deeper and more meaningful,
in particular: to create real conditions for the preparation of teachers,
personal to able to participate actively in the implementation of national and
regional programs of information; increase the level of professional inter-
action and humanities teachers and students with the ability to implement
joint projects, including telecommunications; appearance of qualitatively
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new conditions for realization of creative potential of students by empo-
wering traditional libraries and laboratories of the university by providing
access to electronic libraries and virtual laboratories for scientific, educa-
tional and other culturally and socially significant network resources Inter-
net; improving the efficiency of students' independent work with both
traditional and electronic resources through development of the system for
self-support and feedback to the teacher; continuous implementation of
open education, where students will be able to take an active part in the
organization of the learning process, choosing courses that are available at
any time, thanks to telecommunications [2:6]. There is an urgent need to
define and implement a set of practical measures aimed at stabilization and
reform of higher education, as well as the integration of the national high
school in the world higher educational system and the academic community.
The idea of continuing education — to ensure continued progress of
mankind. According to experts [1:31] professional education shall be con-
vertible, should allow young people with basic vocational education is
relatively easy to learn new skills in the future.

Transition to lifelong learning requires the development of stu-
dents' learning abilities, independent acquisition of new knowledge, learn new
activities. Must provide the student with the means of orientation, “guides”
in the field of knowledge and rules of their use. All these properties are
based on the principles of systemic campaign implemented in systemic
human activity. It is very important for an educated person to constantly
improve its systemic activity. The training system approach and should help
modern education. A prerequisite for the effectiveness of the educational
system is also its diversification, giving it diversity, broadening the range of
educational services. One of the fundamental problems — the integration of
educational processes. It can be solved with the help of informatization of
educational technology. That is why, a prerequisite for the effective imple-
mentation of continuing education is to develop a system of appropriate
learning technologies. To successfully upgrade the education system is not
only necessary to use different types of compensatory education (self-edu-
cation, training and retraining), but also qualitatively change their nature and
form of the whole. International recognition and great potential of our sys-
tem of education is outstanding interest. Number of foreign students in uni-
versities is now considered as one of the indicators of the quality of edu-
cational services.
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MPO®ECIHHA MOBLUIBHICTD SIK JETEPMIHAHTA
IHHOBAIIMHOI OCOBUCTOCTI BUMTEJISI MY3UKA

3asanxo K., HITY im. M I1. /[lpacomanosa,
M. Kuis, eyn. ITupozosa, 9, (044) 234-11-08, katrinz@list.ru

[onsrrsa “npocdeciitHa MOOINIBHICTH BUMTENS MY3UKH HE BiJHO-
CUTBCSl JI0 MPOOJIEM OCTaTHHO PO3POOJICHMX Y BITUM3HSHIN TCHXOJIOTO-
regarorivHii miteparypi. [Ipodeciitia MOOLTBHICTS BUCTYIIA€ BUIOBOIO Xa-
PAKTEPHUCTUKOIO 3arajJbHOTO POJOBOTO MOHSTTA “MOOUTBHICTE”, SIKE BiJHO-
CUTBCS 10 Cy0'eKTa MPodeciifiHOl MisUTBHOCTI Ta MIMPOKO BUKOPHCTOBYETHCS
B PI3HMX HAayKaX, TaKMX SK: COLIOJIOTiS, TEOpis YIpaBIiHHSA, MICHXOJIOTis,
[earorika TOIIO.

Brepie moHsATTs “nipodecifina MOOIBHICTE”, M0 03HAYANIO SKICTh
ocobucToCTi, Tl amanTaiio y CoIfialbHO-IPOoGeciiHOMY KHUTTI, OyJI0 BBe-
JICHO Y HAyKOBHH 00Ir MOPIBHAHO HEJABHO, Y PaMKax COLIOJIOTIYHUX JO-
ciipkens (I1. Copokin). 3HauHMIT BHECOK Y BUBYEHHS IIbOTO (peHOMEHY 3po-
owmu comionoru CILHA, €spornu Ta Pocii (E. [Ixxexcon, I'. Kpoker, I1. bro,
O. lanken, b. IlleBdep), ocKinbKHM CBOi HOCHIIKEHHS Yy raly3i coLialbHOL
MOOUTBHOCTI BOHU TTOB'SI3yBajIM 3 IPpo0IIeMoto TpodeciiHol MOOITBHOCTI.

CTOCOBHO OCBITHBOI IPOOJIIEMAaTHKHU TOHSATTSI MOOUIBHOCTI TOTpe-
Oye yrounenss. Tak, comiarbHa MOOITBHICTE Oyze 03HAYATH ITePEMiICHHS
IHOWBIAIB ¥ COMiabHO-TIPOQECIHHIN CTPYKTYpl CYCIIIBCTBA, IO TOB'A3aHi
31 3MiHaMH y IX OCBiTHROMY cTaTyci. ['OpH30HTanIBHA CoOIiadbHA HOOLIB-
HicTh Oyze ¢ikcyBaTH 3MiHY pOIY 3aHATHh y MEXaX OAHOTO i TOTO K KBai-
¢ikamiiiHOro paHry, BepTHKajbHa — TepexiJ J0 OiJbIIl CKJIAJAHUX BUIIB
3aHATH IICIISI OCBOEHHS Y€ProBHX OCBITHIX PiBHIB, 3JaTHICTh LIBUIKO MpPHU-
CTOCOBYBATHUCS JI0 3MiH y pi3HUX chepax KUTTEMISUTBHOCTI, 3HAXOIUTH CIIO-
cobu BupileHHS ckiagHuX npobnem. [IpodeciiiHa MOOUIBHICTE TPaKTy-
€TBCS SIK 3JATHICTH 1 TOTOBHICTH OCOOMCTOCTI JIOCTaTHBHO HIBHIKO Ta yc-
MIIIHO OBOJOAIBATH HOBOIO TEXHIKOIO Ta TEXHOJOTi€r0, HAOyBaTH HEOOXi-
HUX 3HaHb Ta yMiHb, IO 320e3MedyloTh e(eKTHBHICTb HOBOI MpodeciiHol
ISIIBHOCTI.
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Mo06inpHICTE Y TIeAarorivHii cdepi Mae psa 0cOOTMBOCTEH, IO
BUTUIMBAIOTH 3i CIienu(iky MpoQeciitHol MisSITBHOCTI BUUTENS MY3UKH. [leprr
3a BCE€, B OCBITI CIiBBIJHECEHICTh CTAOIIBHOCTI Ta MOOITBHOCTI KajpiB
iHIIA, HDK Y MaTepialbHOMY BHpO6HHHTB1 3a0e3neyeHHs THYYKOCTI 1 Oararo-
(byHKmoHanLHocn npoq)ecwmm OCBITH BIiJIIOBIAHO J10 TOTPEO CYCHNbCTBA
30ibLIye “muTOMYy Bary” 3HaueHHst MoOinbHOCTI. Ilo-gpyre, merepmiHo-
BaHa 00'€KTUBHUMM YMHHHKaMH, SIK 1 B MaTepialbHOMY BUPOOHHUIITBI, MO-
OlIBHICTB Y IefarorivHii cepi, ii CipsAMOBaHICTh, IHTEHCHBHICTD O1JTBIIOI0
MipOIO 3aJIeXKaTh BiJl OCOOMCTICHHUX, CY0'€KTHBHUX YHHHHKIB. CyCHiIBbCTBO
3alliKaBJeHe Y TAKOMY (axiBLEBI, SIKHI yMi€ AJyMaTH CAaMOCTIHHO 1 BUpiliy-
BaTH Pi3HOMaHITHI MPOOJIEeMH, 3aCTOCOBYBAaTH 3HaHHs, OJIEpXKaHHI y IMpo-
1eci HaBYaHHs; BOJIOAIE TBOPYMM MHCIIEHHSIM; BMi€ 3700yBaTi HOBI 3HaHH,
3/IaTHUH JI0 CAaMOHABYaHHS, CAMOOCBITH.

[IpodeciitHa MOOITBHICTS 116 MOXIIUBICTh Ta 3JaTHICTH YCITIIIHO
MEePEeKIIOYaTHCsl Ha iHIy TisuTbHICTH abo 3MiHIOBaTH BUA pobotn. Bomna
nepenbavyae BOJOMIHHS CHCTEMOIO y3arajibHeHUX HpodeciiiHux crocobiB Ta
YMiHHSI €)EKTHBHO 1X BUKOPHUCTOBYBATH JUIsi BUKOHAHHS Oy/Ib-sSKOTO 3aB-
JIAHHS y CYMDKHHX rajly3siX BUPOOHHUIITBA Ta MOPIBHSIHO JIETKO MEPEXOAUTH
BiJ ofHI€T MisUTBHOCTI O 1HINOT.

[IposiBoM akTyanmpHOI MOOITBHOCTI Temarora € MOOLTI3amis HUM
30BHIIHIX Ta BHYTPIIIHIX pecypciB MpodeciitHoi misIbHOCTI: po3podka Ta
CTBOPCHHSI HEOOXIAHMX IS YCIIIIHOTO 3MIHCHEHHS MisUIBHOCTI Meaaroriy-
HUX YMOB; peopraHizallis METOJUYHOI Ta 3MiCTOBHO-TEXHOJIOTIYHOI 0a3u
JUSUTBHOCTI; BIPOBAXKCHHSI Ta TEHEPAIlisl iIHHOBAIIii; T0OYy10Ba e()eKTUBHUX
BiJJHOIIIEHB Y ITpocTOpi IpodeciiiHoi MisTbHOCTI.

Ortxe, mpodeciitHa MOOITBHICTE TIepedadae BOJOJIHHI CHCTEMOIO
y3araiibHeHUX MpodeciifHO-TIeNaroTiyHNX METOIB 1 IPUHOMIB Ul BHKO-
HaHHA Oy[b-SKHX 3aBJIaHb y MEXaX HaB4aIbHO-BHXOBHOI'O MPOIECY pi3HO-
MaHITHUX OCBITHIX 3aKJIaJiB Ta MOPIBHSIHO JIETKO IIEPEXOIUTH BiJl OJHOTO
BUy AisUIbHOCTI N0 iHIoro. IIpodeciiiHa MOOINBHICT yYUTENsl BUMarae
TAKOX BHCOKOTO PiBHS Yy3araJbHEHHX INpOQeciifHO-IIeAaroriYHix 3HaHb,
YMiHb IX BIOCKOHAIIOBATH i CAMOCTIHHO 3100yBaTH, TOTOBHOCTI JI0 OTepa-
THBHOTO BigOOpY Ta peami3allii ONTUMaIbHUX CIIOCO0IB po3B's3aHHS Oyab-
SIKMX [TeJaroriYHuX 3a7a4, CIIMPAIYNCh Ha MTEPEI0BI MeAaroriuHi Harmpaio-
BaHHS 1 T'yMaHiCTUYHE CBITOOAYEHHSI.

OcHOBHI BUIU TIpodeciiiHol MOOITBHOCTI YIUTEIB!

—y Mexax ogHiel mpodecii — npodecii BunTens (yauTenb 0i0norii
¥ XiMii, Y9UTEIb MY3UKH Ta XYIOXKHBOI KyIBTYPH — iHOII OJHA ¥ Ta cama
oco0a B TIKOTI);

— y Mexax nemarorigsoi aismpHOCTI. [lemaroriuyHa nisibHICTH Y He-
CTaHJAPTHUX CHUTYaIlisIX Ta MIHJIMBUX YMOBaX JETEPMiHYE HEOOXiJHICTb
MPUCTOCYBaHHS 1 MOCTIHHOI ajnanTanii, 3MiHM THITIB IIOBEJIHKM Ta Opi€H-
Talii B YUCETBHOCTI MOXKIIMBUX IT€JATOTTYHUX POJICH;

109



—y cepi migpunieHHS npodecioHani3My: MOCTIHHE OHOBICHHS Ta
MOJIepHi3alis 3HaHb, YMiHb 1 HABHYOK, 3AaTHICTh TIEPEBYATHCS Ta 3aCBOIO-
BaTH HOBI TEXHOJIOTIT;

—y chepi cTabiIBHOrO PO3BUTKY CHCTEMH OCBITH: Y4acTh y iHHO-
BallifHUX OCBITHIX MPOEKTaX, TBOPYa aKTHBHICTb.

MoOGinbHICTh Nearora-My3uKaHTa iCTOPHYHO OOYyMOBJIICHA 3Mic-
TOM HoOro pi3sHOOIYHOI MPOQECiiiHOI i ITOTOBKH 5K YHIBEpCATbHOI. 3arajbHO-
OCBITHIH IIKOMNI MOTPiOHI YHiBepCalbHI CIEIiaTiCTH, MO BMilOTH BECTH HE
JHIIe YPOK MY3HKH, ajie OYTH BHXOBaTEISIMH Ta IpONaraHIMCcTaMH y ca-
MOMY IIIMPOKOMY 3Ha4CHHI BOT0 cjoBa. OCOONMMBO HEOOXITHUM € TiCHHI
B3a€MO3B'I30K MiXK €JIeMEHTaMH, II0 BXOAATH J0 MOHATTA “BUMATEIL 1 10
HOHATTS “My3UKaHT . BunTenp My3uKH 31IHCHIOE HaBYaJIbHO-BUXOBHY PO-
00Ty, hopMye TEpeKOHAHHS, CMaKH, ieanu AiTeii. Bin moBuHeH OyTm He
IPOCTO IIMPOKO OCBIYEHOIO IIIOJMHOK, 3HATH CBid mpenMer Ta OyTH
TapHUM MY3UKAHTOM, ajie OyTH OCOOHCTICTIO Y BUCOKOMY CYCIiTEHOMY 3Ha-
YeHHI 1bOro ciioBa. ToMy, Ha Haily AyMKY, npodeciiiHa MOGIIbHICTh BYH-
TeJIsl My3HKH — i€ HOTO TOTOBHICTb Ta 3JIaTHICTH JI0:

— 3MIHHM 3aBJaHb i BHUJIIB MY3UYHO-TIEAArOTiYHOI IsUTBHOCTI, 1HTE-
rparii 3MiCTy MUCTEI[bKAX HABYAIFHUX AUCIHUILIIH, HOTO BiAIOBIAHOTO JU-
JAKTUYHOTO ONPALIOBAHHS i BUKOPUCTAHHS Y HABYAILHO-BHXOBHOMY POLIECi;

— IIPOLYKTHBHOTO OIaHYBaHHS CYMKHMMH HaBYAIBHHUMH Kypcamy,
mocagaMyi HayKOBO-TICIAroTiYHKX MPAI[iBHUKIB Ta CHEIiaIi3allisiMiu B Me-
JKax CIEIiaIbHOCTI;

— TBOpYOi 3MiHU CTHJIIO Ta 3MICTY CBO€i JIISUILHOCTI BiAIIOBITHO 70
HOBHX HiJIXOAIB Yy Taity3i cBoei npodecii Ta CyMixHUX IpodeciifHIX ramyssx;

— IUTaHYBaHHS Ta 3MiHCHEHHS CaMOBIOCKOHAJICHHS, TIOIIEPEIKCHHS
npodeciiHmX aedopmariii.

Orxe, npodeciiiHa MOOLIBHICTh BUMTENSI MY3UKH € IHTEIPOBAHOIO
XapaKTePHCTHKOKO 0COOHMCTOCTI, IO CHpPHUSE TOTOBHOCTI JIO BapiaTuBHo'l'
3MIHH XOIy, 3MICTY Ta BHJLY MY3HYHO- nejaroriynoi JIisuibHOCTI abo 3MiHM
BUy poOOTH y MeXaX OCBITHBOTO 3aKJajy; BUMara€ BUCOKOTO PiBHS y3a-
raJbHEHUX MPOQeECiifHO-TIearOriYHNX 3HAHb, YMiHb X BIOCKOHAIIOBATH i ca-
MOCTIHHO 37100yBaTH; 3abe3meuye camopeanizamiio B o0paniii mpodecii.

WEB-TEXTBOOK IN THE VOCATIONAL EDUCATION SYSTEM:
FEATURES OF DEVELOPMENT

Kartashova L.A., ?Plish I.V., Shalda T.V.
Head of the textbooks-making Laboratory IVE Academy of Pedagogical Sciences of Ukraine
Gimnaziya “Apogee”

The development of information technology (IT) and communi-
cations, transition to a continuous open education based on personally-
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oriented teaching requires a review of conceptual and methodological
foundations of traditional pedagogy, predetermines the search for new ways
and approaches to teaching, making of new generation training means. The
importance of that methodical and scientific-pedagogical problem is stress-
sed by contradictions between modern social demands for the quality of
vocational education (VE) and activities of vocational education schools
(VES) in Ukraine and the state of their support with educational means.

For vocational education schools (\VES) with the ability to adapt to
personal abilities and needs of students who are obtaining the specialty for
the first time, as well as requests for training or retraining those who have
some practical work experience, it requires a comprehensive solution. Its
worsening in recent years is explained by the low level of educational lite-
rature providing — can be noted either by its absence or by obsolescence; by
the emergence of new professions and the lack of appropriate educational
materials and more.

One of the ways to solve it partially is seen; the development and
use of electronic educational resources (EER) — electronic manuals, text-
books, reference books, teaching materials and so on.

Separately, we can insert a remark to provide with the professional
educational literature. In particular, for today, according to the analysis, in
vocational school libraries of Ukraine that carry out training in the profess-
sion of “Clerk of the registration of accounting data” by SSEE (State stan-
dards of vocational education) 4121.0K.74.12 2013 available: textbooks ap-
proved by the MES of Ukraine in accounting — 60 % of the requirement
(recommended for use in vocational schools — 20 %); textbooks in the dis-
ciplines of economic content make 90 % of the requirement (recommended
for use in vocational schools — 45 %), and the disciplines of information and
communication content — 70 % of the requirement (recommended for use in
vocational schools — 50 %). Other teaching literature, namely, workshops,
manuals, handbooks, dictionaries of accounting constitute 80 % of the re-
quirement (recommended for use in vocational schools — 20 %); workshops,
manuals, handbooks, dictionaries of economic content disciplines — 55 % of
the requirement (recommended for use in vocational schools — 15 %); work-
shops, manuals, handbooks, dictionaries in the disciplines of information
and communication content — 30 % of the requirement (recommended for
use in vocational schools — 15 %). Provision of periodic sources of profes-
sional direction is 80 % of the needs.

It should be noted that by the results of the monitoring criteria of
readiness in the classroom work 94 % — teaching staff, 96 % — students are
ready to use EER. Vocational and technical schools in the educational pro-
cess are increasingly used not only computers but also multimedia equip-
ment. For example, Zhytomyr region: the total number of computer equip-
ment is 1051 pcs., most of VES of the area are connected to the Internet and
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equipped with modern multimedia and computers in all VES of the region;
there are e-mail and Web sites of educational institutions, in most schools
the classrooms of professionally-theoretical training subjects are equipped
with computers; Rivne region: in vocational schools there are 1,540 personal
computers (PC) that 164 (11,9 %) more compared with the last year (1376 PC).

Evidently, there is the practical value of the of e-books develop-
ment (ET) in the educational process of VE. With them, you can not only
report the factual information supported by illustrative material, but also
clearly demonstrate certain processes that cannot be shown using the
standard methods. In addition, the ET open more opportunities for students
in self-employment. Also, its importance is revealed in the fact that, if
necessary, can be done fast addition or change the text or illustrations.

The textbooks-making lab for VE system designed and offers the
method of creating ET of new generation — Web-textbooks and their use in
the teaching process of vocational schools. Based on the author's methodo-
logy Content Library of VE of Ukraine was created (http://www.profua.
info/index.php?option=com_k2&view =item&layout=item & id =2 & Itemid =
795 & lang = ua), which includes electronic textbooks of new generation
with special subjects, “Mechanization of Farming and gardening” (http://
grower.profua.info), “The technology of painting and decorating” (http://pto.
profua.info/file.php/344/muljar/index.html) “Technology of plastering works”
(http://pto.profua.info/file.php/344/shtukaturl/index.html), “Technology of
bricklayer work” (http://pto.profua.info/file. php/344/muljar/index.html),
“The technology of turning” (“Turner. 2 category” http://turner2.profua.
info; “Turner. 3 category” http://turner3.profua.info; “Turner. 4 category
“http://turnerd.profua.info.), “The technology of arc welding” http://pto.
profua.info/file.php/344/ uchebnik / index.html.

It should be noted that specialized software to create Web-text-
books wasn’t found. Nowadays, the development of Web-textbooks is held
with the help of standard software applications and/or directly to a variety
of programming languages and HTML-editors for creating Web-sites and
distance teaching systems.

For the development of the ET Content Library in the lab server
technologies were used, i.e. technologies of remote access to the Internet. The
first electronic textbooks-making lab textbooks were developed in Moodle — a
free, open teaching management system (Open Source), focused primarily
on the interaction between teacher and students, and of traditional distance
learning courses, and support for full-time study. To create Web-textbooks
placed on the platform Moodle the editor Microsoft FrontPage was used.

However, later it was decided to create their own platform to work
with electronic resources on the basis of open universal system publication
of information control on the web (CMS) Joomla 2.5. The suggested techno-
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logy uses the K2 component for organizing content in Joomla, component
developed by the lab TextBook Maker (TBM), and other CMS Joomla 2.5.
components.

Thus, textbooks, developed by lab using different technologies can
be considered Web-books, i.e. new generation textbooks. It should be noted
that the textbooks developed by lab — based CMS Joomla 2.5 ET can fun-
ction as independent Web-resources, and as part of Content Library, located
on the Web-site Content Library (www.profua.info).

Content Library of new generation Web-textbooks is focused on
providing integrative functions of interaction of separate platforms for
creating textbooks, each of which, as already mentioned, is a separate full-
fledged website.

Thus, unlike the vast majority of electronic resources which are
used in the educational production process of VES, developings of text-
books-making lab are really electronic textbooks.

Compared with the “common” ET, and textbooks on local media
(hard drives and CD-etc.) the designed Web-textbooks use didactic pos-
sibilities of information technologies that allow in the process of teaching
activity to realize the following forms of information interaction of remote
participants of educational process (teacher and students, student or a group
of students): electronic correspondence, organizing teleconferences and video-
conferences; in the process of search and systematization of information
through movement (navigation) the hypertext global network.

PRINCIPLES OF VISIBILITY AND ACCESSIBILITY
IN ELECTRONIC EDUCATIONAL RESOURCES

Lapinsky V.
The Institute of Pedagogy of the National Academy of Pedagogical Sciences of Ukraine

Phenomena “electronic educational resources” (EER), which united
almost all possible applications of electronic computing and information
technology (IT) in the teaching, has necessitated the development of state-
level regulations, in particular — Regulations of electronic educational re-
sources, which defines their fifteen kinds — from an electronic publications
to electronic laboratory works. It determines the necessity of study and
determination of functional possibilities of EER, which can be classified,
further scientific researches, study of demand on the certain types of EER,
development of leading positions on it creation and application. Basic
attention must be spared, foremost EER, that is used presently in the most
widespread form of organization of educating is a class and lesson. In the
context of our research (presentation of new material is at the terms of class
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and lesson organizational form of teaching) of properties of EER examined
from the point of view of accordance to the didactics requirements to
facilities of studies, based on principles of didactics (scientific character, con-
sciousness, evidentness, activity and independence, availability). Qualifica-
tory on the marked stage are requirements of visibility (evidentness) and
availability of presentation of educational material.

Principle of visibility (evidentness) is consequence from confor-
mities of laws of learning. The first stage of that process is contemplation of
object of learning (or its model), in that uses the first signal system, — this
process takes place without, or with the minimum use, verbal description. In
didactics traditionally differentiate the following basic types of visual aids:
full-scale objects (plants, animals, tools, etc.; figurative (pictures, models,
mock-ups, etc.), schematic (charts, diagrams, maps, graphs). And now to the
above, incorporate the: static and dynamic two-dimensional (2D) images,
three-dimensional (3D) images (in a very near future — and dynamic, as
already obtained sufficient means of spreading their creation and playback).
It seems appropriate to consider audio record as a means of evidentness (in
the widest sense), since its content is in playback is also available by using the
human senses. In our opinion, a requirement for system of sound equipment
requires didactic reasons too, because. Choice of requirements follows to
mark the necessity of application of principle of evidently to means of teaching
that based on the appearance to possibilities of creation of programmatic
models of objects of study, namely the dynamic controllable models (other
name is interactive models that is used by many authors and researchers). The
dynamic controllable models, having all main properties of facilities of
studying evidently, can give possibility to the user (student), except contem-
plation, used it as objects of implementation of transformations activity.

For example, with the use of the dynamic controllable model for
the emulation of installation of Stern experiment (real object), a student, chan-
ging the temperature of vaporizer (heating wire), can define the parameters
of distribution of Maxwell for a temperatures. Transforming activity of
student in marked case will be calculation from the data, got by measuring
of sizes the values are not simply generated by a “black box”, but repre-
sented, shown evidently by displacements of parts images that are predeter-
mined by the changes of trajectories of motion of molecules. Dynamic
controlled model of an ideal objects, such as functional dependencies, for
example, y = ax® + bx + ¢, what reproduced GRAN1 software tool or
similar, will enable the student by changing the parameters a, b, ¢, perform
the activity transforming of the study object. On the base of the visualized
by controllable dynamic model of the results of his activity, student can get
the sensual experience of the influence of parameters on the properties of
object. This experience student can get and without using the model
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reproduced the object of study, but it will take much more time, because the
student will need to perform a variety of routine actions.

The principle of accessibility is usually unite with the principle of
taking into account individual characteristics, particularly pointing the need
for strict compliance with the requirements based on psycho physiological
properties as common to most people, and specific learning of specific age
groups. Some general requirements for tools of visual aids based on these
principles are reflected through visibility conditions substantial for under-
standing the learning material components (models, the experimental setup
in the demonstration experiment, significant parts of the image on a map,
etc.). These requirements should be met and when displaying educational
material facilities IT. Unavailability (inaccessibility) for the perception the
learner of all the details may be the cause of ineffectiveness application of
training aids. Considering the principle of accessibility on the other hand, it
should be mentioned that following the perception and contemplation stage,
which is the understanding of educational material, and that cannot happen
due to insufficient previous of training of the subject of study. The same
effect will be also subject to latency required for the perception and
understanding of knowledge, lack of actualization.

Analysis of the number of EER, which is electronically educational
purpose, was made. Preferably analyzed products intended for support of
teaching mathematics and physics. The choice of this direction of research
predefined by that: firstly, in that direction most widely represented EER
different quality levels and forms of presentation; Secondly, the choice of
tools to support learning math and physics has provided an opportunity to
compare and conduct some parallel system due to similarity of objects
describing the study; thirdly, to allow for analysis of the two possible ways
of visual aids — submission accessible for direct perception models of abstract
ideal object (mathematics) and idealized visual models of real objects or
phenomena (physics). Some EER submitted on the Internet as the HTML-
document and in the form of cloud resources is also being explored. Range
of years creating EER, which surveyed was limited below 2004. The rea-
sons for this are clear — products more than a decade years ago problematic
even to recreate on modern equipment.

Some psycho didactic approaches to the creation of electronic edu-
cational resources, such as visibility (evidentness) and accessibility requi-
rements are considered. It is shown that in the process of development and
implementation of electronic educational resources can be guided by proven
years of experience and embodied in the requirements for traditional means
of learning the principles of didactics. Requirements visibility and acces-
sibility is most clearly and simply adapted to the new conditions, deter-
mined by the new opportunities that can and should have a learning tool,
built using digital technology.
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The main reasons for non-compliance with the principles of vi-
sibility and accessibility of submitting of educational material in investi-
gated EER were identified. There are no real video and audio series' that
reflect the objects of study in most e-learning aids developed last years by
Ukrainian manufacturers to accompany the leaning of natural sciences,
similar trend appears also in foreign developers. Real video sequences re-
placed with flash animations. Argument for such decisions is double. Firs-
tly, it is believed that today's children (and adults, students) are accustomed
for animations, animated videos rows better are perceived than real. In
additions, in the animation can better distinguish the essential details,
highlight them. Secondly — analysis of model moving image for the sub-
jects of study is rather complicated, not all of them will be able by thinking
create model of the object's on the base of real data.

But in a fact, the most powerful argument in favor of animated
models of learning objects instead of real video sequences is significantly
greater (at times and ten times) the cost of creation of learning objects in
nature, creation full-scale models, which photographed to create high-
quality video fragments.

®OPMYBAHHSA ®I3UYHOI'O MUCJIEHHS YUHIB

Ionosa T.M., IIpyoxuii O.C.
Kepuencokuil depoicagruti MOpCoKUll MexHOI02i YHULL YHI gepcunenm,
298309, eyn. Oposconikiose, 82, men/gharc: 06561-63585, ptn1311@yandex.ru

JltonmuHa MPOXOAUTH NUTSX BiJl IHAUBIAYYMY JI0 OCOOMCTOCTI B TPO-
neci ¢popmyBaHHs 1i MUCIeHHs. MucinenHs sik ditocodebky Ta nenxodizio-
JIOTIYHY KaTeropiro po3risaanu 6arato ¢inocodiB, NCUXOJIOTIB Ta MCHXO-
¢izionoris e 3a yaciB aHTHYHOI (inocodii Taxi sk: [lapmenin, [Iporarop,
Enikyp, IInaron, Apucrorens, I'immokpar, P. JIymmis, P. dekapr, L. Kanr,
b. Cninosa, C.JI. Pyoinmreiin. I'epodin, Epacictpar, E.b. ne Konginbsk,
A. Oinpo, Y. Hxeitmc, Jx. detoi, . M. Ceuenos, L. I1. [TaBnos, B. M. bex-
tepes, O. Kronene, E. I'yccepns, M. Beptreiimep, K. dyukep, O. H. Jleon-
TheB, [L.A. lanenepin, JI.B. 3ankos, B.B. JlaBumoB Ta 6arato iHImX.

@DinocoCchKiii CIOBHUK CTBEPIDKYE, IO PE3YIABTATOM IIPOIIECY MHC-
JICHHSI 3aBKAM € Ta 9H iHIIA TyMKa. 3MaTHICTh MHUCJICHHS 10 y3araJIbHEHOTO
BiTOOpa)kKeHHA IIHICHOCTI BHPAXAETHCS Y 3MATHOCTI JIIOAWHH YTBOPIOBATH
3arajibHi TOHSTTS, 110 OB’ sA3aHe 3 (GOPMYIIOBAHHSIM BiAMOBIHUX 3aKOHIB.
31aTHICTh MECIICHHS IO OMOCEPEAKOBAHOTO BiJOOpaKeHHS MICHOCTI BUpa-
JKAETHCS y 3[aTHOCTI JIIOAWHU 10 aKTa YMOBHBOJY, JIOTIYHOTO BHCHOBKY,
JokasziB. L[t 31aTHICT HaA3BUYAaHHO PO3LIMPIOE MOXKIIMBOCTI Mi3HAHHS, IO
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JIO3BOJISIE, BUPYIIAIOYH Bif aHai3y ()aKTiB, JOCTYIHUX OE3MOCepeTHBOMY
CHPHUIHSTTIO, Ii3HABATH TE, IO HEIOCTYHMHO CHPUHHATH 3a JOIOMOIOO
opraHiB aytTs [2, c. 344-345].

Hamu mokazano, Mo MUCJICHHS — aKTUBHHH IpoLiec BioOpaKeHHs
00’€KTUBHOTO CBITY B IMOHATTSX, CYMKCHHSX, TEOPIisX 1 T.I., OB’ sI3aHUH 13
BHUPILICHHSIM THX Y4 1HIIMX 3aBJaHb, 13 y3arajJbHEHHSM 1 criocobamMu oro-
CepE/IKOBAHOTO Mi3HAHHS JAIHCHOCTI; BUIMH HPOIYKT OCOOJMBUM YHUHOM
OpraHi3oBaHOi Marepii — MO3KY. MucieHHST Ma€ CyCHIbHY npUpOTy i3a
0COOJINBOCTSIMA BUHUKHEHHS, 1 32 CrIocoO0M q)yHKuloHyBaHHa 1 3a cBOIMH
pesynbTatamu. Lle mOsSCHIOETECS THM, IO MUCICHHS ICHYE JIUIIE Y 3B’ 3Ky
3 TPYAOBOIO 1 MOBHOI MiSUTBHICTIO, XapaKTEPHOIO JHINE IS JIFOJCHKOTO
cycnisbeTBa. TOMy MUCIIEHHS JIIOJJUHU 3JIHCHIOETHCS Y TICHOMY 3B’S3KY 3
MOBOIO, 1 pe3yNbTaTh Horo (ikcyloThCs B MOBI [4].

VY niapyunuky [1] po3rispaeTses 6arato BUIIB MUCICHHS, 13 AKUX
Ppi3HI Icuxoaoru Ta Gitocodhn BHOKPEMUIM CIIJIbHI KIacU(iKaIli, ToTaHi:

— 3a 3MicTOM (HAaOYHO-AiHOBE, HAOYHO-00pasHe, aOCTPaKTHE);

— 3a XapakTepoM 3a/1a4 (MpaKTUYHe, TEOPETHIHE);

—3a CTYIIEHEM HOBU3HHM W OpHTIHAJBHOCTI (penpoiyKTHBHE (Bix-
TBOPIOBAJIbHE), TBOpYE (POAYKTHUBHE)).

HaouHo-ziiioBe MHUCIEHHS NOJSATae B TOMY, IO PO3B’SI3aHHS IO-
CTaBJICHUX IEepe/l JIOIMHOIO 3a/1a4 3/ HCHIOETHCS IIUIIXOM PEaIbHOTO Iepe-
TBOPEHHS CHUTYaIlii Ta BUKOHAHHS PYXOBOTO akKTy. Tak, y paHHBOMY BiIli
IITH BUSBISIOTH 3/IaTHICTh J0 aHANI3y i CHHTE3Y, KOJU CHPUUMAIOTh Mpea-
METH B IEBHUI MOMEHT 1 MalOTh MOXKJIMBICTH OIlEpPyBaTH HUMHU.

HaouHo-o0pa3He MuCIIEHHS — 1ie BUJ MUCIICHHS, SIKMH BinOyBa-
€THbCSI HA OCHOBI 00pa3iB ysBICHb, IEPETBOPEHHS CUTYalii B IUIaH 00pas3iB.
Le#i pi3HOBH MHUCJIEHHS BUSBISIOTH NO€TH, XyJIOKHUKH, apXITEKTOPH, Iap-
(hymepu, MOJIEITBEPH.

Oco0nHBICTIO a0CTPaKTHOTO (CIIOBECHO-JIOTIYHOT0) MUCIICHHS € T€,
0 BOHO BiZIOYBA€THCS 3 OMOPOIO HA MOHSATTS, CYKEHHS, 32 JOIMOMOIO0
JIOTiKH, HE BUKOPUCTOBYIOUHM €MITipUYHUX JaHUX.

Haouno-iii0Be, HA0YHO-00pa3HE Ta CIOBECHO-JIOTIYHE MHCIICHHS
PO3TIISIAIOTH SIK €TAIN PO3BUTKY MUCIICHHS y (pijoreHes3i Ta OHTOreHesi.

TeopeTnyHe MHCIIEHHA — L€ BHJl MHUCICHHS, KW IOJSrae B IIi-
3HAaHHI 3aKOHIB, MpaBwi. BoHO BigoOpakae icTOTHE B SBHIAX, 00’ €KTaXx,
3B’s13Kax MK HUMH Ha PiBHI 3aKOHOMipHOcCTeil 1 TenaeHuii. [Ipoaykramu
TEOPETUYHOTO MHUCIICHHS €, HAapUKJIaJ, BIJIKPUTTS MEPiOJUYHOI CHCTEMH
MenieneeBa, MaTeMaTHYHUX ((blﬂOCO(i)CLKI/Ix) 3aKOHiB.

[HTYiTHBHE Ta aHANITUYHE MHCICHHS p03p13H$IIOTI> Ha mijacrasi
TPHOX O3HAK: 4Yacy mepediry mporecy, CTpyKTypHOCTI (QiTKUH po3MOAUT Ha
eTanm) i piBHA nepediry (ycBigzomieHocTi abo HeycBizomieHocTi) [1]. Muc-
JISHHIO BJIACTHBI a0CTPaKIIis, y3araJlbHEHHs, aHali3, CHHTE3, TOCTAHOBKA TIEB-
HUX 3aBJIaHb | 3HAXODKCHHS [IUISXIiB TX BUPIIICHHS, BACYHECHHS TIITOTE3, 111eH.
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¥Yci nepepaxoBaHi mporecu Ta GOPMH MHCIEHHS BIUIMBAIOTH Ha
PO3BUTOK KYJIbTYpPHO-HAyKOBOTO CBITOTJIAY YUHIB SIK CHCTEMH MOTJISAAIB OCO-
OuCTOCTi, KYJIBTYPHO-HAYKOBOTO CTHIIFO MICJIEHHS, CBITOPO3YMIHHS i CBiTO-
CHPUIHSTTA HAyKOBUX 3HAHb SIK YaCTHHH KYIBTYPHOT'O JIOCBIAY €BOJIOLIT
JIFOICHKOI IMBLITI3ALI], YCBIAOMIIEHOTO €MOIIHHO-I[IHHICHOTO CTABJICHHS 110
BUKOPHCTaHHSI HAYKOBOT'O 3HAHHSI Ta COIIOKY/IbTYPHHX SIBUII[ Cy4acHOCTI [ 3].

BinmoBiHO 10 MpoaHAN30BAHUX BUINE TUMIB 1 (HOPM MHCICHHS
MH pO3IIISAaEMO Tporec (OpMyBaHHS KyIbTYpPHO-HAYKOBOTO CBITOIISLY
YUHIB SIK pe3yJbTaT PO3BUTKY MHCJICHHS y4HIB B3araji i Ha ypokax (i3uKu
30kpeMa. KynbTypHO-HayKOBHH CBITOINIAA (POPMYETHCS, KOJIM Y4CHb BOJ-
HOYAC 3ay9a€eThes IO CaMOCTIHHOTO OIMaHyBaHHS YYHSIMH HAyKOBUMH 3HaH-
HSAMH 1 3HAHHAMH KYJIBTYPHO-ICTOPHYHOI CIIPSMOBAHOCTI Ta iX riamOoKoro
0COOHMCTICHOTO YCBIJJOMJICHHSI; HaB4aHHs (I3MKH 332 MPUHIMIIOM €IHOCTI
Teopii i MPaKTHKK (BUBUCHHS TEOPETHYHOI'O Marepiaily, ClIOCTEPEKEHHS, PO3-
B’sI3yBaHHSI 3a/1a4 13 HACTYIHHUM II€PEXOJIOM JI0 CAaMOCTIHHOTO BiATBOPEHHS
€KCIIepUMEHTY, BUKOHAaHHS JIabopaTopHOi a0 MpakTHYHOI poboTH, PO3B’s-
3yBaHHS KOMIUICKCHMX 3a/ad Ta iX CKJIaJaHHs TOIIO); BUBYEHHS METO-
0 BUHUKAIK B TIPOIIECI IXHHOTO CTAHOBJICHHS, BIATBOPEHHS iCTOPUYIHO
3HAYYNMX JOCTIIIB i T.1.); A0 MOIIYKY MaTepiaiy, sSKUil Mae BOAHOYAC i
METO/IOJIOTIYHHM, 1 KYIbTYpHO-ICTOPUYHUIA XapakTep (aHaji3 BILIMBY €BO-
JIIOLIHOTO PO3BHUTKY JIIOACTBA HA AisUIbHICTh YYCHUX-(PI3UKIB, 1HKEHEDIB,
iX JYMOK Ha CTaHOBJECHHS TEOPid 1 BUKOPUCTaHHS HAayKOBHX JOOYTKIB y
PO3BUTKY TEXHIYHOI KyJIbTYpH TOILIO i HaBmakn) [3].

VY nomyky npobieMHHX CUTYallil Ta 3a7a4 KyJIbTypHO-1CTOPHYHOL
Ta KyJIbTYpPHO-HAYKOBOi CIIPSIMOBAHOCTI MU MaeMO MPUIUIATH Oarato yBaru
1cux0]i3i0N0TigHIM 0COOIMBOCTAM yuHiB. HaBuanHs (i3uKku mpumanae Ha
HiJUTITKOBUI MEpioj Ta Mepioji paHHbOI IOHOCTI. YBara y4HiB 7—-8-X KiaciB
HE MOCTiHHA, MIHJIKBA, MOCTIHO MEPEKIIIOYAEThCS 3 OJHOrO 00’ €KTYy Ha
iHIMHA. BaknuBoro CKI1aoBOI0 HaBYaIbHO-MI3HABAIBHOIO IMPOLECY € EKC-
Kypcii KyJIbTypHO-HayKOBO{ Ta ICTOPHYHOI CIIPSIMOBAHOCTI.

B yuniB 9-x xinaciB (15—16 pokiB) oHIM i3 OCHOBHHX JKEpPEI CIPHi-
HATTS € yBara. [liAIiTKH BakKKO 30CEpePKYIOThCS Ha HaBYAJIBLHOMY Mare-
piani gepe3 JOMIHAHTHU B ITyOePTaTHIH cdepi, IO MPU3BOIUTH HE TITBKU 10
eMoIiifHoi HecTabiTBPHOCTI, ane i [0 HecTabimpHOCTI yBarm. BomHodac y
bOMY Billi HacTae mepion cradimizarii ocoducrocTi. Ha mopo3i cipaBxHBO1
3pLIOCTI IEHTPAIbHAM HOBOYTBOPCHHSIM CTa€ Mpodeciiiie i ocoOucTicHe
camoBu3HaueHHs [5]. Uepe3 MiHNUBICTH yBark B y4HiB 7-9-X KiaciB mpo-
[ECH MHCJIEHHS MalOTh 3HAYHI NPOTAJMHHU Yy JOTIYHMX KPOKax Ta aHaiisi
curyanii. Yepes 1110 BIaCTHBICTh yBaru BUMTENb [TOBUHEH MOCTIHHO 30cepe-
JUKyBaTH yBary y4HiB Ha OO0 €KTi JOCHI/DKCHHsI Ta Hamararucs 30epiraTté
JIOTIYHICTP y BUKJIAJ[i HABYAJILHOTO Marepiaiy.
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VY 1mpoMy Billi BUHMKAIOTh iHTEJEKTYaJIbHO-€CTETHYHI 3aXOTUICHHS
Ta 3J]aTHICTh aHaJi3yBaTH abCcTpakTHi inei. DopMyeThCS eMOUiHHO-I[IHHICHE
CTaBIICHHS 10 BHKOPHCTaHHS HAayKOBOIO 3HAHHSA Ta COLIOKYJIBTYPHUX
SIBH1LL, 110 € CKJIaZ0BOO KYJIBTYPHO-HAYKOBOTO CBITOTIISAY.

V¥ Bini 16—17 pokiB 3aBepIIyeThCs cTaTeBa ifeHTUdiKamisa Ta (op-
MYETBCSl XapaKTepHa JUIs JOPOCIUX MOBEIHKa, 3pOCTae norpeda B MOBHO-
[[IHHOMY 1 TIOBHOIIPABHOMY CITIJIKYBaHHI 3 OJHOJITKAMHU Ta AOPOCIMMH, IO
MO3HAYAETHCSA HAa OPMYBaHHI OCOOMCTOCTI MiJUTiTKA, 30KpemMa Horo iHre-
aekty 1 MoBu. IIpomoBKye po3BHBaTHCH TEOpPETHYHE pe(IIEKCHBHE MHC-
nenns. Le no3Bonse OyayBatu i mepeBipsTH TiMOTE3H 3 3arajlbHUX ITOCUIIOK,
OIlepyBaTH TiNOTE€3aMH, BUPILIYIOUN 1HTEIEKTYalbHi 3aBIaHHS. 3’ SIBISETHCS
3aTHICTh JI0 CHCTEMHOTO IIOIIyKY pillleHb, 10 3HAXOPKEHHS CII0cO0iB
3aCTOCYBaHHs a0CTPaKTHHX MPaBHJI JUI PO3B’S3aHHA LIJIOr0 KJiiacy 3ajiad,
PO3BHBAIOTHCA TaKi omeparlii, K Kiacu(ikallis, aHaloris, y3araJbHeHHS. Y
et mepiox GopMyrOTECS CTa0iIbHI OCHOBH CBITOTJISITY, TICHO TIOB’sI3aHi 3
IHTEJIEeKTyaTbHUM PO3BUTKOM i CTAHOBJICHHSIM JOPOCIOI JIOTIKH MHCICHHS,
0 € TepeayMOBAMH IOAAJBINOI 1HTENEKTyai3alii CIPUHHATTS, TaM’ sTi,
ysiBu. Bee ne cnpusie dopmyBanHio 1 crabimizanii “Sl — koHuenmii”, sky
BBA)KAIOTh IICHTPAIBHUM HOBOYTBOPSHHSM LIBOTO mepioy [S].

TakuM YMHOM, BUIYCKHHK 3arajbHOOCBITHBOI IIKOIIM BOJIOJIE Pi3HO-
MaHITHUMU (opMaMu MHCIEHHS # OCOOMCTICHHUM KYJIBTYPHO-HAyKOBHM
CBITOIJISIIOM, IO € PEaNbHOIO iACTaBOIO IO BCTYIY y OPOCIIE KUTTSL.
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CTPYKTYPA, 3AJAYI TA IPUHIUIIHN
MOHITOPUHI' OBUX JIOCJINI)KEHb HABUAJIBHOI TISDTBHOCTI

Jlaooeybeywv H.B.
Hayionanvnuii asiayivinuii ynieepcumem, m. Kuis

[IpoBonsiuM MOHITOPUHTIOBI JOCIIDKEHHS, (haxiBelb Ma€ KOPHCTY-
Bartucsl (hparMeHTaMH BUXigHOI iH(opMaii, o 3HAYHO CHOBIJIBHIOE HOTO
poboTy Ta 3HMXKYeE 11 AKicTb. OhOPMIIOIOUN Pe3yNIbTaTH OOCTEXKEHHS, BiH
3HOB 1 3HOB 3BEPTAETHCS JI0 HOPMATHUBHUX JOKYMEHTIB Ta, IIEPEUUTYIOUH iX
3 OMOpPOIO HA ONEpPaTHBHMII 30pOBHI 00pa3, HaMaraeThcst cHOPMyBaTH MTOBHY
KapTHHY MOTOYHOTO CTaHy HaBYaHHA. AJle II€ HE 3aBXKIU MOXHA 3poOuTH,
OCKIUJIKM 00’€M orepaTuBHOI 30poBOi Ham’sTi Takok oOMexeHuid. Take
MOJIOKEHHSI HE MO)KHA BBa)KaTH 3aJIOBLIBHUM, TOMY IO 32 pe3yJbTaTaMu
JIOCITi/DKEHb TIOBMHEH OYTH IOJaHMM BECh KOMIUIEKC Mip 3 ONTHMi3alii
(YHKI[IOHYBaHHS JisSUTEHOCTI.

[IpoBeneHi y npoMy HampsMy AOCIHIDKCHHS MOKazamu [1, 2], mo
3aCTOCYBaHHS 1H(POPMAITIHHIX TEXHONOTI1 UIsI aBTOMaTH30BaHOI OIIIHKA CTaHy
Ta 00poOKM iH(OpMaIii, sika oxep’KaHa y IpPOoIeci MOHITOPHUHTY, CYTTEBO
T IBHUILYIOTH AKICTh 0OCTE)KEHHS.

Peaiizanisi cucTeMu MOHITOPUHIY HaBYaJbHOI IiSUILHOCTI MOX-
JIMBa TIPH OAEPKaHHI HACTYITHUX MpUHIHMIB[3]:

1. TlpuHumn exHOCTI LiNel — yHidikawis MoHATIHHOTO Oa3ucy, Hay-
KOBO-METOJIMYHUX 1 MMPAKTHYHUX PO3POOOK B paMKax €IMHOI IiJIbOBOI Mpo-
rpamu. JlogepkaHHS IIbOTO MPHHIHUITY TOTPeOye KOOPANHOBAHOTO ITiIXOAY
B Oprasizamii 3araJbHOTO IOHATIHHOTO 0a3WMCy B SKOCTI BHXIIHOTO MO-
MeHTy. Lle BUKIHKaHO THM, M0 B Pi3HUX HaYKOBHX IIKOJaX YKpaiHU 3 BH-
BUeHHs npogeciiiHoi OCBITH JesKi TEPMIHM 1 MOHATTS MalTh pi3HE 3Mic-
TOBHE HaBaHTaXKEHHSI, 10 YTPYAHIOE 00OMiH iH(opMaieto Ta il oneparuBHe
BUKOPHCTaHHS. PiI3HOMaHITHICTh HaAYKOBO-METOJMYHUX OCHOB BH3HAYEHHS
rapaMeTpiB, SIKi OMUCYIOTh MOKAa3HWKM HABYAIBHOI JISUIBHOCTI, (hopM TO-
HOT IpOTpaMi MOHITOPHHTY. 3 IIbOTO BUTIIIMBAE:

— MOHITOPHHT HaBYJIBHOI JisUTBHOCTI Ma€ CTBOPIOBATHCS 32 €]H-
HOKO TIOHATIHHOI 0a3010 MpOQeciiHOI OCBITH Ta CY4aCHHUX IOCSTHCHb iH-
(dhopMarriifHo-aHaTI THYHUX KOMIT FOTCPHUX CHCTEM, K HAWOIIbII BiMOBI-
HUX IJIbOBOI MPOrpaMM OLIHKH CTaHy, KOHTPOJIIO 32 3MIHOIO ITOKA3HHKIB
OCBITH Ta €PEKTUBHOCTI HABYAHHS;

— METOJIOJIOTIS IHIIMX PO3IiTiB MpodeciifiHOl OCBITH 1 iHpOpMATis,
0 OJCPIKYETHCS i Jac iHIMX JOCHIHKEHb (eKCIIEpUMEHTAIBHUX 1 TEO-
PETHYHUX) i BHKOPUCTOBYETHCS B SIKOCTI ITi/IETITNX €IIEMEHTIB;

— METOI0 MOHITOPUHTY HaBYAJILHOT JisUIbHOCTI € BAKOHAHHS HA HO-
BOMY PIBHI OKpEMHX 3a/ia4, sIKi TPaJMLIHHO BUPILIYIOTHCS MpodeciiiHo oc-
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BITOIO: KOHTPOJb, CIIOCTEPESKCHHS, MPOTHO3 1 IMiIBUIICHHS ¢()EeKTHBHOCTI
HaBYaHHSL.

2. TIpyHIKN i€papXidHOCTI — PIIICHHS YaCTKOBUX MHMTAHb BUBYCHHS
OKpEMHX IUCHHMILIIH, SKi BXOJTh B i€papXit0 3arajbHOi CUCTEMH MOHITO-
PHHTY Ta BiJIOBIIHUM YHHOM KOOPAMHYIOThCs. Ha OCHOBI LIbOrO MpHUH-
LAY MOXJTHBO opraH13yBaTn HOBY CTPYKTYPY JIOCITIJPKEHb HABYAIBHOT
JUSUTBHOCTI, €JIEMEHTH SIKOi BIAPI3HSIOTHCS 32 PIBHEM Ta BHIAaM OJIEp)KaHOI
indopmarii. [Ipn nboMy 3IIHCHIOETBCS JOTIYHO OOIPYHTOBAHE BUSBICHHS
BUJIB OKPEMHX IOCIiIKEHB, 0 MaKCHMAalbHO BiOOpaXkaloTh crienudiky
JTUCHHILIH, [0 BUBYAIOTECS. PiBeHb mogadi iHdopmarii cimix po3risaaT sK
KpUTepil, 3a sSKUM Iu(EpeHIliIOI0ThCS Ta PAHKYIOTBCS OIeparlii, moYnHa-
I0YM 3 TEPBUHHHUX Ta 3aKIHYYIOYM MPOrHO30BHUMH PO3POOKaMHU 1 KEpyro-
YUMH PilICHHSAMH B I[1JIOMY.

3. [IpyHIMI KOMIUIEKCHOCTI — KOMIUIEKTYBaHHS HayKOBO-METO-
JUYHUX PO3pOOOK 1 MPpakTU4HOI peaizallii Kepylunx BIIMBIB, X B3a€MHE
yaockoHaieHHs. Llelt mpuHImm — HeoOXigHa yMOBa, sika 3a0e3mneuye edek-
THBHE (YHKIIOHYBaHHS BCi€i MporpaMH MOHITOPHWHTY HaBYAJIBHOI [isTb-
HocTi. JlofepkaHHsT BUMOT KOMIUIEKCHOCTI OOYMOBITIOE TIPAaKTHYHY pealti-
3allil0 KepYyIUunX BILIMBIB HA CYYaCHOMY €Talll, a TAKOX OIepaTHBHY peakx-
I[i10 Ha 3MiHM IIOTOYHOTO CTaHy.

4. [lpyHOUTT aTBTCPHATUBHOCTI — €IMHA KOHIICIIIiS MOHITOPUHTY
HaBYaNIbHOI AisUTBHOCTI 3AIACHIOETHCS 32 PaXyHOK IEKiJTbKOX IDISAXiB (Ba-
piaHTIB) pO3BUTKY KepyrounX BIUIHBIB. CIilyBaHHS I[bOMY IIPHHIIHITY € HE-
albusike, BUXOASYN 3 HACTYITHHUX TTOJIOKEHb:

— peaJrizanisi OCHOBHOTO BapiaHTy KE€PYIOUOTrO PillleHHs HE 3aBXIH
JI03BOJISIE BPAXOBYBaTH Pi3Ki 3MiHM y4OOBOTO HAaBaHTAXKEHHS 1 3aJIEXKHUTh
BiJI IKOCTI i I€TaJIBHOCTI IPOTHO30BUX PO3POOOK;

— OyIp-SIKMH Kepylouuil BIUIMB NMOBHHEH 3a0e3IIeYyBaTH MOMKIM-
BiCTh THYYKOTO BapifOBaHHSA METOJIAMH KEPyBaHHS,

— 37ifiCHEHHS 3aXO0[iB 3 BHOpPAHOTO BapiaHTa MPOBOIUTHCS Iapa-
JIETIbHO 3 JeTaNi3alli€lo Ta YTOUHEHHSIM aJlbTepHATUBHOTO BapiaHTy Ha KOX-
HOMY eTari poOiT (oreparnBHe NepeKIroueHHs Ha Oibll e(eKTUBHUH 1 pa-
[IOHAJBHUH KEpYyIUWi BIJIMB y TaKOMY BHIAJKy He Oyae BUMaraTtu Ko-
PiHHUX ¥ cmabKo MPOTHO30BaHUX HACIIIKIB).

5. [lpuHIIMT CHCTEMHOCTI — HaBYallbHA MisUIBHICTE 1 caMa CHCTeMa
MOHITOPUHTY HaBYAJIFHOI AisUTFHOCTI PO3MIIAAAIOTHCS K CHCTEMH JIBOX pi3-
HHX KJIACIB, SIK1 JIFOTh B3AEMHO OJHA JI0 OJHOI.

[puHIMI cuCTEMHOCTI, MO-NiepIle, BU3HAYAE MiAXix 10 mpolieMu
MOHITOPUHTY B LIJIOMY i, HO-Apyre, Oyaydu MPOBIIHUM MPUHIMIIOM MOHI-
TOPHHTY, O3BOJISE CHCTEMAaTH3yBaTH Ta OOTPYHTYBAaTH Bech CHEKTpP B3aEMO-
BiZIHOCHH CTYIICHTA Ta BUKJIaJa4a.

Peaizaris cucTeMHOTO aHali3y B MOHITOPHHTY HaBYaJbHOI MisTh-
HOCTi 3BOAMTHCS 1O BHJIIJICHHS CHCTEM B paMKax IMOCTaBJICHOI MpoOieMu,
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110 moOymoBH iepapxiit. CKIIaHICTh BUIUICHAX ITiACHCTEM BU3HAYAETEHCS CIIe-
nudivHICTIO MTOOYIOBH, OCOOIHBOCTSIMHA HaBYAIBHUX JUCHHILTIH Ta KEPYIO-
YMM BIUIMBOM BHKJIa/a4a.

[puHUMI CHCTEMHHUX JOCIIPKEHb MOJISITAE TaKOX Y JOTPUMAaHHI
HACTYIHOTO TpaBWJia: MPU BUPILIEHH] NPUKJIAAHUX 1 YAaCTKOBHX IHTaHb
BXJIMBO HE CTIJBKH IX ONTHUMAaJbHUH PO3B 30K, CKUJIBKM palliOHAJIbHE i
e(ekTuBHE 3a0e31eYeHHs1 BCie] HaBYaJIbHOI AISUTBHOCTI — 3aralIbHUI pPe3yJIbTar.

3 no3unii CUCTEMHOTO MiIXOAY HaBYalbHY JSUIBHICTH SIK 00 €KT
MOHITOPHHTY CIIiJ] pO3TJISIaTH BUXOJSIYM 3 HACTYITHUX ITPHHIIUIIIB:

1. IIpuHIUD CHCTEMHOCTI — PO3TJSANaHHS HABYAIBHOI IisUTBHOCTI
SIK IUJTBHOI CTPYKTYPH B3a€EMOTIOB’SI3aHUX XapaKTEPHUCTUK 00’€KTa Ta YMOB ii
3ifiCHEHHS BiNTOBITHO A0 peati3arlii KOHKPETHOI MOHITOPHHTOBOI ITPOTPaMHU.

2. TIpyHIMI KOHCTPYKTHBHOT crieuiuHOCTI — 000B’SI3KOBUIA 00K
crerudiKy MpeaMETIB, M0 BUKJIIAIOTHCS, OCOOIHUBOCTI MOOYIOBA HaBYAIIb-
HUX Iporpam 3a npiopurerom auciuiuii. [Ipu gopmanshiii ekcrpamnossiii
€BOJIIOLIT OCBITH HENOTPHUMAHHS AAaHOTO NPHHIMILY MPUBOJHUTH JO OJep-
JKaHHSI HEKOPEKTHUX PE3yNbTaTiB, a MPOTHO3 IEPETBOPIOETHCS B OE3ITy3 1y
oreparito. 3a J0OMOTO0 JIOTIYHOTO aHali3y, allrOpUTMi3alii nporpam Ma-
TEMaTHYHOTO MOJICJIIOBAHHS JAWHAMIKH HaBYAJIBHOTO IPOILECY MPEJICTABIIS-
€THCS MOXKIIMBHUM OJIEPXKAaHHsS TakWX allpOKCHMAaLiHHMX MoJeseH, ski Oy-
JyTh BiIIOBIZAaTH peaJbHUM YMOBaM HaBYaHHS.

3. [IpuHIUT TiTBOBOI ONITHMI3AIli — ONMKUC HABYANBHOI JisSUTBHOCTI
3a TaKUM piBHEM JETANBHOCTI, SIKUA Om 3a0e3redyBaB HEOOXiAHY BipoTif-
HiCTh 1 TOUHICTH iH(OopMaii, MO OePKYEThCS MPU HU3BKHUX BTPATax yacy.

4. IpuHuun aHajaorii — BUKOPUCTAHHS METOJA aHAIOTii Ha BCIX
eTarax JAOCIiKeHb ITPUBOJUTDH IO ONTUMI3allii Ta MPUCKOPEHHIO OIepaliii
aHaJIi3y, OLIHKH Ta MPOTHO3Y, BepUQikamii Mpor1o3iB i MaTeMaTHYHUX MO-
JieJIel HaBYaIbHOI AisUIBHOCTI LIUISXOM CIIIBCTaBIEHHS 3 00’ €KTaMU-aHalIO-
raMu, KOPEKTYBaHHIO Ta YJIOCKOHAJIEHHIO KEePYIOUUX PillICHb.

3acTOCyBaHHS B SIKOCTI METOJOJIOTIYHOTO amapaTy MOHITOPHHIO-
BUX JOCIIIKEHb MPUHIMIIIB CHCTEMHOTO IAX0y TP BUSBICHHI OCHOBO-
TIOJIOKHUX MMHATaHb CTPYKTYPH, 3a/ad 1 OpraHizallii CHCTeMH MOHITOPHUHTY
HaBYANIBHOI MiSUTBHOCTI J03BOJISIE OOTPYHTYBAaTH HEOOXiAHICTH KOMIIIEKC-
HUX JOCII/KEHb, IO CIIPSIMOBaHi Ha e(peKTHBHY 1 SKICHY OCBIiTY, Ha MPHH-
UIIOBO HOBOMY piBHI. lle mpuBOANTH 10 00’€qHAHHS TAKHUX IMOHSTH, SK
MOHITOPUHI' HaBYAJIBHOI JisUIBHOCTi, MOHITOPUHI CaMOBH3HAUYECHHS 3MICTy
OCBITH, IPEIMETHUIA Ta MPEIMETHO-PO3BIBAIOYNIT MOHITOPUHT Ta iHII BHIH
MOHITOPHHTY B €JIUHY CUCTEMY — MOHIMOpUHZ 6uuy ol oceimu.

[pakTuuHe 3xiCHEHHS 3aIPOIIOHOBAHOI KOHIIEMIT CHCTEMH MOHi-
TOPUHTY HaBYaJbHOI MisUIGHOCTI B 3arajbHOMY BHIJIAAI NPHUITYCKAe Je-
TaJbHE, KOMIUICKCHE BHBUCHHS CKIAAHOI OiHApHOI cHCTEeMH “CTYyIEHT —
BUKJIaHay’ . AKTHBHUI BIUIMB €JIEMEHTIB (i€l CHCTEMH OOHH HA OIJHOIO
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JI03BOJISIE PO3IIISIATH IO CUCTEMY OLIBII IIUPIIE 1 MPOBOAUTH 11 Marema-
THUYHE MOJICIIOBAHHS T4 BUBYCHHS Y HACTYITHOMY BUTJSII: “Kepyroda cuc-
TeMa — 00’eKT KepyBaHHs . CHCTeMa MOHITOPUHTY HaBYaJBHOI JisSUTBHOCTI
rependavae oep>KaHHA caMe Takoro poAy iHdopMaitii, sika 3a CBOEIO CYTTIO
YiTKO Opi€HTOBaHA HA KEPYIOUE PilllCHHS.

Kepyrounii BmiuB (Kepyroda CHCTeMa) i HaBYajibHa [isUTbHICTH
(00’exT KepyBaHHS) — 1€ BiJAKPHUTI CAMOPETYJILOBaHI 1 CAMOOPraHi30BaHi CHC-
TeMu. JIfoMHA BIUIMBaE Ha KEPyHOUYy CHUCTEMY uYepe3 iH(opmailito mpo il
KOMIIOHEHTH, a Kepylo4ya CHCTEeMa — 3a PaxXyHOK BiJl’€MHOTO OOEpHEHOTO
3B’SI3Ky 3MIHIO€ SIKICHI 1 KIJIBKICHI TIOKa3HUKH caMe IUX KOMITOHEeHTiB. Ta-
KUMH 1/IealTbHAMHE 3 TIO3HUIIIHA Teopii KepYBaHHS 3B’ I3KH JIFOJJUHU Ta HABYAIb-
HOI JisJIBHOCTI.

PosristHeMo 0coOIMBOCTI BUIIJICHUX CUCTEM, SIKi BBAXKAIOTHCS BaX-
JMBAMH JUIS TPAKTUYHOTO 3AIMCHEHHS MPOrpaMH MOHITOPHHIY HaBYallb-
HOI misuteHOCTI. Kepyroda cucTeMa MOHITOPHHTY HABYQJIBHOI isUTGHOCTI Ma€e
HACTYIHY iH(pacTpyKTypy: “BXiZ—TIporiec—Brxi 1-00epHeHH# 38’530k (puc. 1).

Bxin Buxiz
> [Ipouec >

OOepHeHHUH 3B’ 130K

Puc. 1. Kepyioua cucreMa MOHITOpPHHIY HABYAJIBbHOI AifJIbHOCTI

Bxonom cucremu BUCTYyIae yuboBe HaBantakeHHs BH3, Buxozom —
BiJINIOBi/THA BUINA OCBiTa CTYACHTIB a00 MPOTHO3 ii MOKIIMBOTO OJCPKAHHS.
B sakocTi migcucTeM CHCTEMH MOHITOPHHTY HABYAIBHO! HiSUTBHOCTI BHII-
JIIEMO KOHTPOJIb, IIPOTHO3 1 KEpyBaHHS HaBUYaHHAM (pHC. 2).

Hapuanwha
IISITBHICTE

v
A 4

KouTtpons IIporuos KepyBanns

Puc. 2. [lincucreMun cucTeMH MOHITO PHHIY HABYAJIBHOT AislJILHO CTi

B pe3ynbTari po3BUTKY Ta YJAOCKOHAICHHS CHCTEMa MOHITOPUHTY
HABYAJIbHOI HiSUTBHOCTI MOCTIHHO 3MIHIOETHCS, B i1 CTPYKTYpP1 3B’ SIBISETHCS
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OJIOK KOHTPOIIF0 CaMOT0 Iporiecy MOHITOpUHTY. Llelt 6110k KOHTpoIto (Iij-
TPUMKa OOOPOTHOTO 3B’ 513Ky Ta BUKOHAHHS HEOOXiTHUX Jill) YIIOPSIIKOBYE 1
dopmarrizye i 3miau (puc. 3).

Konrpoan (miaTpumka
= 00€epPHEHOro 3B’ SI3KY Ta
O0epHeHuii P! 1 y B
se’smsok [°°* ¢ B»-| BuKOHAHHS He-0OXiIHUX 1iil) [ o oo ed

O0epHeHuit
3B 130K

w,
<
<occccces

- Ipouec, mwo .
BXUIH] -cooocoooc» BHBYACTLCH nc..nc..nc» B"X]l]l'"
nani AaHi

Puc. 3. MoaepHizoBaHa cucTeMa KepyBaHHs
MOHITOPUHIOM HABYAJIBHOI TislJILHOCTI

Bunineni nmigcucremu (puc. 3) mepeadadeHi s onepaTHBHOTO Ta
THYYKOTO pearyBaHHs Ha 3MiHM YMOB piBHOBaru o0’ekTiB KepyBaHHs. Omike,
CKJIaJi KOMILUICKCY MOHITOPUHTOBHX IOCITI/PKCHb HABUYAIBHOI [iSUTBHOCTI,
PiBEHb AETANLHOCTI MPOTHO3IB Ta MACIITaby KEpYIOUHX BIUIMBIB 3aJIe)KaTh
y PIBHOMY CTYIIEHIO BiJl 3MiCTOBOI CKJIaIHOCTI IMCIHILIH 10 BUBYAIOTHCS,
OaraTo(akTOpHUX YMOB CAMOBH3HAYCHHS OCBITH.

JwHamika pPO3BUTKY HAaBYAJIBHOI HisNTBHOCTI 3 ypaxyBaHHAM Ha-
MPSIMY BUIIOT OCBITH BU3HAYAETHCS IBOMA BUJAMHU OOCPHEHHUX 3B’ S3KiB!

— iHpopmaniiHui 0a3uc, sKWi BigOOpaXkae 3aKOHOMIPHOCTI Ta
TEHJICHIIIT €BOJIIOLIT CaMOBHU3HAYEHHS OCBITH;

—30yproBaJIbHI Zii SIK Pe3yNbTaT BUKJIIOYHO CHCTEMH KEpyBaHHS
HAaBYAJIBHOIO JiSUTBHICTIO, TaK 1 B3a€MOHAKJIQJACHHS 3BHYAHHIX Ta IITYYHUX
(hakTopiB.

3MicTOBe meperpyrnyBaHHs HOpMaTHBHOI iH(popmalii Ta Gopmy-
BaHHs 0a3M JaHUX Ha OCHOBI MOHITOPHHIOBHMX JIOCJIJDKEHB, SIKI IPOBO-
JIThCS. HA TIOCTIHIA OCHOBI, JO3BOJIAIOTH BUKOPHUCTOBYBAaTH OLTBIN edek-
THUBHMH 3aCi0 KOHTPOJIO CTaHy HaBYAJIBHOI AisTIBHOCTI.

JlitepaTypa

1. Advances in mapping // Fire. — 1994. — 86. — Ne 1064. — P. 47-49.

2. Evaluation experts need an expert system // Fire Eng / J. -1991. —
51, Ne 161. — P. 29-30.

3. Bentler P. M. EQS Structural Equations Program Manual Statis-
tic. — Los Angeles: BMDP Statistical Software Inc. — 1993. — 456 p.
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CUHEPTETUYHU KOHCTPYKT 3HAHb
OCBITHbOi CUCTEMM SIK OCHOBA ®OPMYBAHHS
IVIAHETAPHOI'O MUCJIEHHA Y IPO®ECIAHIA MIJITOTOBLI
MAMBYTHIX ®AXIBI[IB

JIysik E.B.
Hayionanvnuii asiayitinuii ynieepcumem, m. Kuis, e-mail: Luzik_nau@ukr.net

Y BcecsitHii gexmapartii mpo Buny ocBiTy mst XXI cr. chopmy-
JFOBAHO HEOOXiTHICTH HOBOTO OAYCHHS IMapaJuTMH BHIIOI OCBITH, SKa Ma€e
OyTH Opi€eHTOBaHa Ha TOTO, XTO HABYAETHCS, a TaKOXK HOBOTO OadyeHHS B
napagurMi il 3MiCTy, METOIB, MPAKTHKK 1 3ac00IB 3a0e3MCUCHHS Ha OCHOBI
HOBUX BHUJIB 3B’S3KIB 1 mapTHepcTBa. Y IOKYMEHTI MiJKPECIIOETHCS, 110
BH3 matoTh 3a0e3nedyBaTu Taky OCBITY CTyJEHTaM, sika O BHUXOBYyBaJla B
HUX J100pe NoiH()OPMOBaHUX Ta TITMOOKO MOTHBOBAHUX I'POMAJISH, 31aTHUX
JI0 KPUTHYHOTO MUCIIEHHS, aHaNi3y CYCHIJIBHOI MPOOIeMaTHKH, TOMIYKY Ta
BUKOPHUCTaHHA pillleHb NpoOJieM, sIKi MOCTaloTh mepen cycriabetBoM. Ca-
MOCTIiHHICTB 1 TIpodeciifHa BiAMOBIAANBHICTS Y MPUHHSTTI PIllleHb, IEMO-
KpaTH3allis BiAHOIIEHb CyO’€KTiB OCBITHBOTO MPOIECY, BUPIIIEHHS MpPOO-
JieM TyMaHi3allii B CYCIIJIECTBI BUMaraloTh Bifl KOXXHOTO MaOyTHBOTO (ha-
XiBIA YCBIIOMJICHOCTI [ii, pe¢ieKCHBHOI Ta KOMYHIKaTUBHOI KYIBTYpH,
1110, B CBOIO Yepry, norpedye OBOJIOMHHS CHHEPIETUYHUMH MOJCIISIMH YIIpaB-
JIHHSI OCBITHIM IPOIIECOM Y BUILIOM Y HAaBYAJIbHOMY 3aKJIali.

B pesynbrati BUHHKae HOBa collialbHa CTPYKTYpa, crenndika kol
MOJISITAE B OCOOJIMBOCTSIX TEXHOJIOTIT TeHEpyBaHHs 3HAHb, 00POOKHU iH(Op-
Malii Ta CMHMBOJIYHOI KOMyHiKallii. He came 3HaHHs i He iH(popMaIis, sK
TakKa, CTAlOTh BU3HAYIPHUMHM YHHHHKAMH PO3BUTKY CY4aCHOTO CYCIIiJIb-
CTBa, a KOHKpETHa crierudika X B3aeMojii, ska, B yMOBaX Mepex iH(op-
MaliifHUX TEXHOJIOTiH, HaJla€ HOBY SIKiCTh CKJIaTHOCTI 3HaHb Ta iH(popMarii.
Came TOMY JIOJICBKA AiSUIBHICTD, Y KOHTEKCTI BHHUKHEHHS HOBOTO, iH(Op-
MaI[iifHO-KOMYHIKaTHBHOTO CIOCO0y PO3BHUTKY, 3 HEOOXigHICTIO HaOyBae
ICTOTHO HENTHIWHUHN, IHHOBAIIHHO-IIMKJIIYHHI XapaKTep, MePETBOPIOIOYNCH
B JISUIBHICTh KPEaTHMBHOI'O KOMYHIKQTHBHOTO KOHCTPYIOBaHHSI HOBHX aKTHB-
HUX HEJHIHHUX CepelOBUIL, CKJIQJAHUX PEATbHOCTEH, O MEPEeTHHAIOTHCS 1
B3a€EMHO BiJITBOPIOIOThCA. B pe3ynbraTi MoBa ijae Hpo CTaHOBIEHHS HO-
BOTO, “pepJIeKCHMBHOIO CYCHIJbCTBA”, 34aTHOTO JIO YCBIJIOMJIEHHSI CBOiX
MOJKJIMBOCTEH 1 MEX X peasizaiii B IpocTopi BiacHOI cBOOOIM; BCIiX pH-
3WKiB CBOET HisUTFHOCTI B HECTAOLIBHOMY CBIiTi KYJABTYPH 1 IPUPOAN; CBOET
BiJIOBITANIGHOCTI 32 Iel CBIT. AJe, mo0 JXUTH 1 AiATH B HOBHX YMOBaX
HeoOXiHI 1HIIe MUCIIeHHS, IHIMI 00pa3 Aii, afeKBaTHI 3MiHAM JIOTIKH MHC-
JISHHS; HOBI I[IHHOCTI Ta MPAKTWYHI HABUYKH JKUTTS, JJIS 9OTO MOTPiOHI
HOBa IHTYIIlisl, HOBI BIJUYTTs, HOBI CIOCOOM 0auuTH caMux cebe, MPUPOJY i
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BCe, IO HAC OTOUYe, TOOTO MOTPiOHE CKIAAHE (TTaHETAPHE) MUCIICHHSI, CBOS
IICHTHYHICTh K Oe3mepepBHUIA Ipoliec ineHTU(iKamii — MisTBHOCTI, Bill-
KpuTOi B HEBU3HAUEHICTh MaliOyTHHOTO, B IKMI MU BCi BXKE 3aITy4eHi.

Came mocmimkeHHs ckiaamHux o0’exTiB . [lpuroxxwmanM npuBenn
JI0 171€i, 110 TUIBKH T€, IO M030aBJICHE CUMETPii, HEBIOPAAKOBAHE 1 3HAXO-
JUThCS B CTaHI, JaJCKOMY BiJl PiBHOBAard, Ma€ 3MaTHICTh 10 CAMOPO3BUTKY 1
caMooprasi3ailii, K BHILOTO TIPOSIBY CKJIAIHOCTI, Jie¢ BiIOyBa€ThCs 3ycTpid
(hi3UMYHUX, COIIaBHUX 1 MCUXIYHUX ACMEKTIB OyTTS SK 1HAMBIIyyMa, Tak i
coliymy; mpobinemMu “IBOX KynbTyp”, OCBITH, MIKKYIBTYPHOI Ta MiXJwcC-
nuroTiHapHoi KoMyHikarii. Came 3aBISKH CHHEPreTHIl PO30IKHOCTI MiXk
MIPUPOTHUYNMH, COIIaIbHIMHU Ta TyMaHITapHUMH HAayKaMH ITOCTYIIOBO Hi-
BEJIOIOTHCS, (pakTOpaMu iX 00’€THAHHS CTAIOTh JIIOJUHA 1 CYyCHiIBCTBO, B
pe3yabTaTi 4Oro BUHUKAE LUTICHUIA AMHaMiuHui 00pa3 BeecBity, sikuii camo-
OpraHi3yeTbes 3 BKIOYEHHSIM B HBOTO JIFOJAWHH, IPUYETHOI O TOTO, 110 3
HEIO BiJ0YBa€eThHCS.

TakuM YMHOM MM MOXEMO BH[UIMTH JEKiJTbKa MPHHIMIIB, Haii-
OLIBIN 3HAYYHIMX Il (JOPMYBAHHS TUIAHETAPHOTO (CKJIAHOTO) MUCIECHHS
TIPH AOCIIKSHHI CAMOOPTaHi30BaHUX i CAMOPO3BUBAIOYMX CHCTEM, JIO SIKHX
BiTHOCHUTBHCSI CHCTEMa OCBITH, B Tporeci MpodeciiHOoi MATOTOBKH Mai-
OyTHIX (haxiBmiB:

— CHCTEMHHI IPHHIMI, KW OB’ s3y€e Mi3HAHHSA YaCTHH 3 Mi3HaH-
HSM IIJIOTO, B IKOMY BHHHKAIOTh HOBi SIKOCTI 200 BIACTHBOCTI MO0 Yac-
THH, PO3IJSIHYTHX OKPEMO, IPUYOMY HOBI SIKOCTI — 11€ €eMEPIDKEHTHOCTI, sIKi
HE MOXYTh OYTH CKOPOYCHI JI0 YaCTHH;

— MPHUHIUI 3BOPOTHOTO 3B’SI3KY, SIKUH 3aMHKa€e MPUYUHY 1 HACII-
JIOK B PEKYPCHBHY ITIE€TJIIO: IPUYMHA BIUIMBAE HA HACIIIKH, a HACIIZOK — Ha
MPUYKHY;

— MIPUHIUIT PEeKYPCUBHOI HETJIi O3HAYa€ Te, MO0 NMPOAYKTH CaMi €
BUPOOHHKAMH 1 IPUYMHAMH TOTO, MO abo XTO iX BHpOOIse (HampUKIamd,
IHIWBIAA CTBOPIOIOTH CYCIILIIBCTBO B MPOIIECi iX B3a€MOIii, a CYCIIIILCTBO,
AK I[iJie, 0 BOJOAIE €MEPDKEHTHHMH SIKOCTSAMHU, CTBOPIOE IHAMBIMIB SIK
CBOIX WJIEHIB);

— MPHHIUIT aBTO-eKOOpraHi3aiii 03Havae, 10 CKJIAJHI CHCTEMH, SIKi
€ 3JaTHUMHU JI0 CaMOOpraHi3alii Ta CaMOpO3BUTKY, 4epIaloTh EHEpriro Ta
iH(OpMAaITiFO IS T ATPUMKH CBOET aBTOHOMIT 3 HABKOJIMIIHBOTO CEPEIOBUIIR;

— MIPUHIUIT HEBU3HAYEHOCTI O3HAYae HE3aBEPILIEHICTHh Oy/b-sIKOTO
Mi3HABAIBHOTO NPOLIECY Ta MPAKTHYHOI ALSUTBHOCTI; Oyab-siKa posrnoyara Jist
BU3HAYAETHCS HENHIMHMMH YMOBaMH HABKOJIMITHHOIO 200 COLIaIbHOTO cepe-
JIOBHIIIA, & TOMY MOX€ BIZIXMJISTHCS BiJI CIOYATKY 33/IAHOTO il CIIPSIMYBaHHS;

— TMPUHIUIT HENIHIKHOCTI 1 Cy9acHi HeiHIiHI MOJIEIN Jaf0Th “IIaHC
3armo0irTé Xaocy B CKJIAJHOMY HEJIHIHHOMY CBiTi i BHKOPHCTOBYBATH Kpea-
THUBHI MOKJIMBOCTI CHHEPTEeTHIHHX e(heKTiB”;
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— JasoTiYHUI MPUHIIUI MTOJISITA€ B YCTAHOBII JJOAATKOBOTO, KOHKY-
PEHTHOTO, aHTArOHICTHYHOTO 3B’ 3Ky MiXkK JJBOMA MMPOTUIIC)KHOCTSIMH, JIOTO-
Mararoyd BUHTH 3a MEXi HEpO3B’S3aHHUX CYNEpeYHOCTell y MMpImMil KOH-
TEKCT MOXKIIMBOCTI IX BHPIIIICHHS.

CcdopmynpoBaHi BUIE TIPUHITUIH CKIATHOTO (IUTAHETapHOT0) MIC-
JICHHS IO3BOJISIIOTH CTBOPIOBATH TaKy CHCTEMY BHIIOI OCBITH VIS JIFOAWHH,
siKa, 3aBJSIKU OCBITI, 37aTHA OYTH YCHIIIHOO.

[Nokaxemo peaitizaiito chOpMyIbOBaHUX BUIIE TPUHIIMITIB CKIIa/I-
HOTO (IUTAaHETapHOTO) MHCJIEHHS SIK OCHOBH (pOpPMYBAaHHSI CHHEPIETHYHOTO
KOHCTPYKTY 3HaHb y IpodeciitHill miAroToBmi MaiOyTHIX (axiBIiB.

KoHcTpytoBaHHS BHKJIaJa4eM y CTYACHTA NCHUXIYHHX aTTPaKTOpiB
(0co0IMBHX CTPYKTYpP, ACHMIITOTHYHUX 00JacTel, EHTPIB THKIHHS TPaeK-
TOpiH EBOJIOIIl CHCTEM) MOXHA PO3TILIIATH SIK OCHOBY ITPOEKTYBAaHHS CH-
HEPreTHYHOr0 KOHCTPYKTY 3HaHb OCBITHBOI CHCTEMH B3araji i ocoOwuc-
TICHO-OPI€HTOBaHUX JUIAKTHYHUX TEXHOJIOTIH 30KpeMa, BPaxOBYIOUH, MPH
[BOMY, 1 TICHXiUHI aTpaKTOpH, sIKi BKE € B HAsBHOCTI y CBiIOMOCTI ¥ min-
CBIZIOMOCTI CY0’€KTIB OCBITHBOTO IIpOliecy ab0 B KOJEKTHBHOMY HECBiJO-
MOMY, IO CTAHOBHUTH CTPYKTYPY OCOOHCTOCTI.

OTpuMyrouM HEliHIHHY 0COOMCTICHO-OPIEHTOBAaHY JUIAKTUYHY TEX-
Houorito, Bukianady BH3 cBoero nisumpHICTIO cripusie GpopMyBaHHIO Tepe-
BOXHO MO3UTHUBHUX HOBOYTBOPEHBH B IWHAMIYHIN MoOJeN OCOOHCTOCTI, SIK
MOJIEJNI CHIiBOpAIll Ta CIIBTBOPYOCTI. Bce OLIbIN OUEBHAHUM 1 JOKa30BUM
CTa€e PO3yMiHHS TOrO, IO MEJAroTiYHUI Mpouec — e CIeliaibHO OpraHi-
30BaHUH OCBITHIM MpoIleC BUXOBaHHS, HAaBUYAHHS 1 PO3BUTKY SIK HOro cKia-
JOBHX YacTHH, IO 1epeOyBaroTh IiJl B3a€MONPOHUKHEHHSM, (OpMYIOUYH
TJIaHeTapHe (CKJIaJHEe) MUCIIEHHS y MailOyTHiX (axiBIiB B mporeci npode-
CIMHOI T ATOTOBKH.

YKPAngLKA JEKCUKOI'PADIS:
JIAXPOHIYHHUU I CUHXPOHIYHNUU ACITEKTH

Canoocnixosa JI.A.
Xaprxiscokuil deporcasrull yHigepcumem Xapuyeants ma mopei e
eyn. Knourxiecoka,333, 0676615185,1.sapozhnikova@mail.ru

Jlexcukorpadis (rp. Aggidg — HANISKHUTH 10 CI0Ba 1 YPOP® —
MUIIY) — PO3/1iJ MOBO3HABCTBA, IO 3aiiMa€eThCs IPAKTHKOIO 1 TEOpi€I0 YKIIa-
JIaHHs CJIOBHUKIB. Jl0 KoJla 3aBAaHb Cy4acHOI JieKCHKorpadii BXOASATH MH-
TaHHs OIMCY Ta YHOPMYBaHHs pifHOI MOBH; (opMyBaHHS 06azu Ui Mix-
MOBHOTO CHIJIKYBaHHS, HAyKOBOTO BHBUYECHHS ()aXOBOI JIEKCHUKH, IO CHPUSIE
BUBYCHHIO PiIHOI/9yX01 MOBU. PO3BHBa€eThCS JIEKCHKOTpadidHa crpasa 3a
TaKUMH OCHOBHHMMHM HAIpSIMaMH: CTBOPEHHS CIICIIialli30BaHUX CIOBHHKIB, B
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SIKUX TOJAaHO IH(QOPMAMiI0 TITBKHA OJHOTO XapakTepy (JIUINe HalMcaHHS,
MTOXO/DKEHHS, 3HAYCHHS TOINO); CTBOPEHHS KOMIUIEKCHHMX CJIOBHHMKIB, IO
BKJTFOYAIOTh TI0 MOYKJIMBOCTI BCi BiIOMOCTI IIPO CJIOBO: TIyMa4eHHA, TpaMa-
TUYHY XapaKTePHCTHKY, BUMOBY, HAIIMCAHHS, CMUCIIOBI 3B’SI3KM 3 1HIIMMHU
CJIOBaMH, 0COOJIMBOCTI BXXMBAHHS B PI3HUX CTHIISIX.

JocnimpkenHst 3 ictopii ykpalHCbKOi Jiekcukorpadii ta TepMiHO-
rpadii npexcranene nparsamu Haykosiis J1.0. Cumonenko, ILI. Toperp-
koro, b.K. I'anmaca, A.A. Mockanenka. KoHuennist Ta NpUHIMIK YKJIaAaHHS
CJIOBHHIKIB, TUTaHHS TEpPioAM3allii HAIllOHANBEHOI TIYMadHOI JICKCHKH, Bi-
JOOpa)KeHHS Cy4acHOTO CTaHy Ta MEPCIeKTHB JEKCUKOTpadidHoi mpary po3-
rsHyTI B HaykoBuX po3Biakax O.0. Tapanenko, M.L Ilenrwtok, M.M. ITu-
nuHcbKoro, JI. TTomroru ta iH.

IcTopuuni ¢akTu cBigUaTh Mpo AaBHIHM iHTEpeC 0 CIOBHUKAPCTBA
Ta HasgBHICTh y Pi3HUX HAPOJIB CBITY CXOKHX IIEPIOJIB PO3BUTKY MPAKTHY-
HO{ JIeKkcuKorpadii: TOCTOBHUKOBHH (ITOSICHEHHS MAJIO3pO3yMIJIUX CIIiB), paH-
HIH CIIOBHUKOBHM, IEPioj pO3BHHEHOI Jiekcukorpadii. [Tomepennukamu cy-
YaCHUX CIIOBHUKIB B YKpaiHi OyjM pyKOIHCHI, a Mi3Hille — IpyKOBaHi, 10
natyiothes mepiogom KuiBcbkoi Pyci. Ilporec BmOCKOHAJCHHS IOCIHI-
JUKEHHSI MOBH BIUIMHYB Ha (OpMyBaHHs JeKcHKorpadiuHoi mpaktuku. Ha
CHOTOJIHI BiJIOMHM € HaiJaBHIOMI i3 yCiX CIOBHHUKIB — JIOJATOK JO HOB-
ropoJicbkoi Kopmuoi kuuru (1282 pik). Y HpOMY BMimeHO 174 rpenbkux,
JTABHBOEBPEHCHKUX 1 IEPKOBHO-CIIOB'THCHKUX CIIiB, BKJIIOUCHO JesKi 0i10-
niitai BracHi iMeHa. Y XVI-XVIII cr. 3’sBunmck a30ykoBHUKHN (30eperiiocs
6mu3pko 200 cnmckiB) 6imbImoro obcary 3 andaBiTHUM pO3TallyBaHHAM Ta
CHCTEMaTHU3yBaHHSAM CIIiB, fKi MaJyl HaBYAIbHUH, MOBYAJIBHHUH, CHIIMKIIO-
reaugHui xapakTep. [lepumit ApyKoBaHWUN CIOBHHK 3’sIBUBCA B 1596 porri
AK IOAaTOK 10 “I'paMaTWKu CIIOB’SIHCHKOI MOBH™ BiJIOMOTO YKpPaiHCBKOTO
MOBO3HABIIs, MUCbMEHHUKA, NepeKiIagaya, rnejarora, 0Orociosa i 1epKoB-
Horo nisua JlaBpenrist 3u3aHisi.

[NamBa bepunaa OyB aBTOPOM HEPIIOTO TIyMadyHO-IEPEKIAIHOTO
YKpaTHCBKOTO CJIOBHHUKA 13 JIOJIATKOM, Y SIKOMY HOro OKpeMa 4acTHHA IpH-
CBsIYyBaJlach MMOSICHEHHIO 3HaYEHHS BJIaCHUX IMEH yKpaiHChbKOIO MOBOIO. LIs
mpais — “JIGKCHKOHD CJIOBEHOPOCCKIH M UMEHD TirbkoBanie” (1627 p.) —
Ha3BaHa CyJaCHHKaMH JIEKCHKOTpagiqHUM 3700yTKOM pociiicbkoi Ta 6iso-
pycbkoi MoB. IlamBa bepnHzma omHMM i3 HepmmMX MOSCHUB KHIDKHI CTapo-
CJIOB’STHCBKI CJIOBa, BUKOPHCTOBYIOUH LIEPKOBHOCIIOB’ SHCBKY TPAIHILIIIO JIiTe-
patypHoi MoBH. Momy Branmoch 3adikcyBaTH CIOBHMKOBHII CKIIaj YKpaiH-
cekoi MoBu X VII cT., momaTi eHOuKIoneauuHe 3i0paHHs BiTOMOCTEH Tpo
30BHIIMHIN CBIT, MPUPOIY Ta MOAUHY. BimoMwuii mpoCBITUTEND, YKIaJar0un
CJIOBHUK, MTParHyB He TUILKH TOJICTIIMTH CIiBBITYM3HUKAM BHBUCHHS HAYK,
ane ¥ 3poduTH oro cBijoMuM. MOBY CIIOBHHKA MOXKHA BBa)KATH 32 KHIKHY,
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TaKoo, o chopmyBanacs B I'ann4yuHi Ha HAPOIHOMY IPYHTI, MAIOUH Iep-
KOBHOCJIOB’ THCBKI €JIEMEHTH, 0e3 SKNX He MOTIJa iCHyBaTH >KOIHA JITe-
paTypHa MOBa TOTOYacHOTO Tepioay. 3a oocsroM (6982 peecTpoBaHUX CIIOBA),
32 TOYHICTIO IOSICHEHb 3 BHUKOPHCTAHHSM XXHMBOI PO3MOBHOI JIEKCHKH, 3a
KPUTUYHUM CTaBIICHHSM JI0 JDKEpell el CIIOBHUK BHILISIBCS BUCOKUM (iJio-
JIOTIYHUM piBHEM. ABTOD CIIPSIMYBaB CBOI 3YCHIIIsI HA HAYKOBO-TEOPETUYHE
OIPAaLOBaHHS LIEPKOBHOCIIOB’ STHCHKOI MOBH SIK CHMBOJIY KYJIBTypHO-HaIlio-
HAJIBHOT TPAAHUIIii, OCKIJIBKY MPATHYB MOCTABUTH 11 B OIMH PsI/ 31 CBITOBUMHU
MOBaMH, 3aCBIIYMTH i1 PIBHONPABHICTH 3 IHIIMMHU BH3HAYHUMH KYJIBTYp-
HUMH TPaJULIsIMI XPUCTUSIHCHKOTO CBITY.

MoBo3HaBYa AisUIBHICTh BEJIMKUX KHIDKHUKIB MUHYJIOTO CIIpHsUIa
(OpMyBaHHIO Ta PO3BHTKY HayKOBO-(iIOJIOTIYHOTO HANpsSMY B JTyXOBHIH
KynbTypi YKpaiHH, 3akiajga TE€OpeTH4HY 0a3y JUIsi CydacHHX JICKCHKOTpa-
(higHUX mpatb.

Hactynanii nepion (xineup XVIII — mepma momosuHa XIX crt.)
BII3HAYMBCSA B YKpaiHi CTBOPCHHSIM CBOEPIAHUX CIOBHHKIB 10 “Eneimu”
I. Korssipesbkoro (1798, 1808, 1809, 1842), mo 36ipok micerr M. Ilepre-
nesa (1819), M. Makcumosuua (1827), etHorpadiunoi po3pooku 1. Kyi-
s)uHchkoro (1827), M. I'orons (1831), mo TBopiB Mapka Bosuka (1861) Ta
Gararo iHIMX. BUXOIATH NPyKOM caMOCTilHI, IEPEeBAXKHO YKPaiHCHKO-PO-
CIHCBKI Ta POCIHICHKO-YKpATHCHKI CIIOBHUKH.

B ymoBax 3a6opoH ykpaiHcekoi MoBH (XIX — mouatok XX CT.) B
Pocii Oymo omyOmikoBaHo dotmpuToMHUU “ClioBaph yKpaiHCBKOi MOBH™
b. I'piruenka (1907-1909), nBotomHMi pocilicbko-ykpaincekuit €. Tum-
yenka (1892-1897), wotMpuTOMHHII POCIHCHKO-yKpaiHCHKHI TIyMayHUI
M. Ymanus i A. Crinkn (1893-1898). Lli cnoBHUKM CTIPHSUTH PO3BUTKOBI Ta
yHi(iKanii HaliOHANBHOI TEPMIHOJIOTII, MOIMPEHHIO YKPAiHCHKHUX ined y
CBITOBOMY HayKOBOMY Ta iH(OpMaIifHOMY IPOCTOPI.

TenneHnii po3BUTKY YKpaiHCBKOTO CJIIOBHHKApCTBAa IMOYATKy XX CT.
OynH JIOTiYHUM TPOJOBKEHHSAM POOOTH, PO3MOYATOi y TOMEepeaHi IeCITH-
mitrs. Y 1920-1i poku (mepioj ykpaiHizailii) MOBO3HABII ILTIHO MpaIlfo-
BaJIM HaJl yHOPSKYBaHHSIM HayKOBOI TEPMIHOJIOTIT, TOMY IIeif 4ac cripaBe/-
JIMBO HAa3MBAIOTh ‘‘30JI0THM JIECATUPIYUSIM” y PO3BUTKY YKPAiHCHKOI TepMi-
HoJjorii. BiTun3HsHa neKkcuKkorpadis BIPOIOBXK POKIB IepeKUBaja 1 37€TH,
i magiaas: 30-50-T1 poku Bia3HAUMICS OOPOTHOOIO 3 “HAIIOHATICTUYHUMHU
MposiBaMu”’, MO BUKJIMKAJIO HHUIICHHS YKPaiHChKOI HAyKOBOI TEPMiHOJIOTII;
3acHyBaHHS 1957 p. CnoBHuKOBOi Komicii Akaxemii Hayk YPCP cnpwusiio
CTBOPEHHIO HOBHX CJIOBHUKOBHX ITpallb; HaJlaHHS YKPaiHChKINA MOBI cTaTycy
JIepKaBHOI CTBOPWIJIO YMOBH JUIA CHCTEMaTH3alii, yHiikamii Ta cranmap-
TH3alii HabyToi TepPMIHOJIOTIT Yepe3 CTBOPEHHS TaTy3eBHX CIIOBHHUKIB.

Jduist cydacHoi Teopii siekcukorpadii xapakTepHi YSBICHHS PO
JICKCUKY SIK TPO CUCTEMY, MparHCHHs BiMoOpa3uTH B OYIOBI CIOBHHUKA 1

129



JIEKCUKO-CEMaHTUYHY CTPYKTYPY MOBH B LIIJIOMY, 1 CEMAaHTHYHY CTPYKTYPY
OKPEeMOTO cJI0Ba (BHIICHHS 3HAYCHB CJiB 32 iXHIMH 3B’S3KaMH 3 iHIIMMHI
CJIOBaMH B TEKCTi i ycepeanHi CEMaHTUIHUX TIOTIB); TiaTeKTUIHNH TOTIIS
Ha 3HA4YEHHS CIIOBA; BU3HAYCHHS TICHOTO 3B’SI3KY JISKCHKH 3 I'PaMaTHKOIO
Tomo. YKpaiHChKa JIeKCcHKOrpadis mpaimroe HajJ KOMILIEKCOM npobiieM, 10
SKHUX BXOJMTB: PO3POOJICHHS 3arajbHOl TUIOJIOTI] CJIOBHHKIB Ta CIIOBHHKIB
HOBHX THIIIB; PO3pOONIEHHSI MAKPOCTPYKTYPH CIIOBHUKA; PO3POOICHHST MiKpO-
CTPYKTYPH CJIOBHHKA, TOOTO OKPEMOI CIOBHHMKOBOI CTaTTi (rpaMaTH4HUH i
(hoHETHYHMI KOMEHTap J0 CIIOBA, BUIIJICHHS 1 KJIaCH(iKaIlis 3HAYeHb, THITH
CIIOBHMKOBHX BH3HA4YCHb, THUIM MOBHHX LITIOCTpalili, momaTkoBa iH(op-
Mallist, Hal[puKJIad, €TUMOJIOTISI B TIIyMAaYHOMY CJIOBHHIKY 1 3HAUCHHS CIIOBa
B €TUMOJIOTIYHOMY, iHIII MPOOIEMH, 3aJIeKHO BiJ] TUITY CJIOBHUKA).

Ha wmary gymky, Jekcukorpadiuti po3BiaKy MEPEKOHIMBO JEMOHCT-
PYIOTh, 1110 ()OPMYBAHHS Ta CTAHOBJICHHS CJIOBHHKApPCHKOI CIIPaBU B YKpaiHi
BiIOY/IOCH Ha HAI[IOHAJBHINA OCHOBI B TICHOMY B3a€MO3B’ 13Ky KOKHOTO TIC-
piofy, IO pa3oM CTaHOBIATH Oe3NEpepBHUIl PyX 1 pO3BUTOK. 3100yTKH BHU-
JATHUX HAayKOBI[iB-MOBO3HABIIIB CBIAYaTh, 10 JEKCUKOTpadis HaI3BHUAiTHO
Ba)XKJINBA B JKUTTI JIFOAWHY, OCKIJTPKH CaMe CIIOBHUKH (PIKCYFOTH CYKYITHICTH
3HAaHb CYCIIJIECTBA, PiBEHb HOTO IHTENEKTY, 3a/0BOJIGHSE MOTPeOHN B Hal-
Pi3HOMaHITHIIMX TUTIAX iHPOpMaIIii TPo CIOBO.

3HAHUS KAK HEOBXOJUMbIA KOMIIOHEHT
B COILIMAJIBHOM PEAJIBHOCTH

Tapxywa I''T., Ocaouas O.B.
A3zoeckuii mopcxoti uncmumym Odecckoil HaYUOHATLHO MOPCKOU aKademul,
2. Mapuynons yr. Yeprnomopcras, 19, (0629)-37-01-35, e-mail: garkusha_g@mail.ru

B HacTosee Bpemst MuHHCTEPCTBOM 00pa3oBaHusl YKpauHBI CTa-
BUTCSI 3aJlauya Pa3BUBATh B BBICIIEH IIKOJIE HCCIIEN0BATEIILCKUI CeKTop, 60-
Jiee TECHO COTPYJHHYATh C AKaJeMHEH HayK, MPHUBICKaTh CTyACHYECKHE
OpraHU3alMH K YIIPABICHHIO, TOBBIIATh KAYECTBEHHYIO IOATOTOBKY CIIe-
nHaTMCcTOB Beicieit mkomsr [1].

PeanpHO B cmcTeme BEICIIETO MPO(ECCHOHATBEHOTO 00pa3OBaHU
CCTOAHA 3aKpCIJICHAa OPUCHTAIMA BBIMTYCKHUKOB BY30B Ha CTaTyC (HOHy-
YeHHe IUIIIOMa rOCyJapCTBEHHOro o0pasiia), a He Ha Ka4eCTBEHHYIO MOJI-
TOTOBKY B (popMaTe KOMIIETEHIIN, HallpaBICHHBIX Ha o0ecrieyeHrue BocTpe-
0OBaHHOCTH BBITYCKHHKOB Ha pbIHKE IpodeccuoHansHoro Tpyzaa. Cospe-
MEHHasl CHCTEMa BBICIIEro 00pa30BaHUs (paKTHUECKH HE HECET OTBETCTBEH-
HOCTH 32 KOHEYHBIE Pe3y/IbTaThl 00pa30BaHuUs, IIO3TOMY TOT KaJIPOBBIi coc-
TaB, KOTOPBIA NMPUCYTCTBYeT B By3e HE 3aWHTEPECOBAH B Ka4eCTBEHHOW
MIOJTOTOBKE CIIELMAIIICTOB, MHOTHE NPEIoaBaTeId He UMEIOT MOTHBALMH
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K caMOOOy4YeHHIO U CaMOCOBEpIIeHCTBOBaHHUI0.Celfyac B JOCTaTOYHOM cTe-
TIEHN HE Pa3BHUTHI HE3aBHCHMBIE OT TOCYAapCTBAa MEXaHHU3MBI y4acTHsI pa-
OoTomareneil, mpodecCHOHATBHBIX O0BEIUMHEHNH U 00pa30BaTEIBHOTO CO00-
IIECTBA B IPOLECCAX HE3aBUCHMOM IKCIIEPTU3bI KauecTBa MpodeccroHans-
HOro 00pa3oBaHusI.

JI71s1 BOCCTaHOBJIEHUS U Pa3BUTHS CBA3EH MEXTy By3amH U Akaje-
MHUEH HayK, a Takke paboToJaTensiMH, HO y)K€ Ha PBIHOYHBIX YCIIOBHUSX,
HEOOXOJMMO CO3/IaTh HOBBIE MEXaHH3Mbl IPEOJOJICHHS] OTCTaBaHUS CHC-
TEeMBI 00pa30BaHUs OT TeX 3HAHWH M TEXHOJIOTHH, Ha KOTOPBIX CTPOMTCS
coBpeMeHHOe 001mecTBo. {1151 MoBbIIIeHNS KauecTBa 1 3 (HEKTUBHOCTH Jes-
TEJIBHOCTH BY30B, HEOOXOIMMO (YTO YK€ M IUIAHHPYETCs)) OCYLICCTBIATH
TEePexo]] OT YHpPaBICHHUsI 00pa30BaTEIbHBIMHU YYPEKACHUSIMU K yIpaBie-
HUIO 00pa30BaTEIbHBIMH MPOTPaMMaMH U BO3MOXXHOCTBIO X (MHAHCH-
POBaHMS C IPHUBICYEHUEM K YIPABICHUIO CTYNCHUYECKHUX OpTraHU3aLMi.
HNmenno CTYACHTBI JOJIKHBI OICHUBATDL TPYA MPEoJaBaTeiid U, a UX MHEC-
HHUE CIYy)KUTh KpUTepHeM ero aestensHocTH [1, 2]. A Tpym camux cry-
JICHTOB JIOJDKEH OLIEHUBATHCS C YYETOM CaMOCTOSATENILHOW paboThI, yuacTus
CTYJIeHTa B HayYHOH W HMCCJIENOBATENbCKOW padoTax, TO €CTh OLIEHKA CTY-
JICHTA JIOJDKHA XapaKTepHU30BaTh HE TOJIBKO €ro yCIIeBaeMOCTh, HO M KOM-
MIeTEeHTHOCTb. BeneicTBre 31010 Takue ynpasieHYeckrne (YHKIMN Kak KOHT-
POJIb, OLIEHKA KAa4ecTBa ACATEIbHOCTH U (PMHAHCHUPOBaHHE, MOTYT IIPON3BO-
JUTHCS TI0 OTHOLICHHUIO K 00pa30BaTEIbHBIM IIPOrpaMMaM, Kak cO CTOPOHBI
BY3a, TAK ¥ CO CTOPOHBI IOTEHIMAIBHBIX paboTonareneii. JlomosHUTENbHO,
K 00pa3oBaTeNIbHBIM IPOTPAMMaM MOKHO NPEAYyCMOTPETh BO3ZMOXXHOCTD I10-
Jy4eHUs By3aMH OOILNECTBEHHON aKKpeIUTAIMH, IO MX JXKEJIAaHUIO, B pas-
JIMYHBIX MEXIYHAPOIHBIX O6LH€CTB€HHI)IX O6pa3OBaTeJ'H)HI)IX, HaY4YHBIX U
MPOU3BOJICTBEHHBIX CTPYKTYpax [2, 3].

[NoaroToBka crenuanucToB periaMeHTUPYETCs! TOCPEACTBOM Tpebo-
BaHWH K COJEP)KaHUIO M YPOBHIO HOITOTOBKH BBHITYCKHHKA IO KOHKpET-
HOMY HampasieHuio. TpeOoBaHNS K BBITYCKHHUKY By3a yCTaHABIMBAIOTCS B
JEHCTBYIOIIMX JOKYMEHTAX, IYTEM OIPENENICHHUs €ro KBalIn(UKalnOHHON
XapakTepucTUKH (007acTh U OOBEKTHI, BUIBI M 33a4ll IIPO(PECCHOHATBEHON
JesTenbHOCTH). TpeOoBaHMs K CONeP/KaHIIO TIOATOTOBKH CHEIHAIICTA MOKHO
OTpaXaTh B BUJE TpeOOBaHM K 00pa3oBarenbHON MporpaMMe B popme 00s-
3aTeNbHOr0 MUHUMYMa cojepxanust ((eaepasibHblii KOMIOHEHT), a TakKe
TpeOOBaHUH K Pa3pabOTKe U YCIOBHSIM Pealu3alliy MPOrPaMMBbI.

locynapcTBeHHast aTTecTalusi — OCHOBHasl IpoOIeaypa OICHKH
YPOBHS NpPOECCHOHANBHON HMOATOTOBKM BBITYCKHHKA By3a, U B JaHHBIN
MOMEHT 3TO cKopee (hopMasbHasi COCTABISIIONIASI OLEHKH €r0 YPOBHSI KOM-
MIETEeHTHOCTH, @ BOT €CIHM MOMUMO PE3YJIbTaTOB aTTECTALMU MOXXHO Oyaer
VIUTHIBATE B 3(P(EKTHBHOCTH PabOTHI CTyACHTAa BHE O0S3aTENBHOM IPO-
TpaMMBI B TIPYA 3TOM YCIICIIHBIA BBITYCKHHUK OymeT BOCTpeOoBaH paboTo-
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JaTelieM, TO BEPOSATHO, JKEIaHUE JIydIlle YIUTHCS BOSHUKHET Y MHOTHX CTY-
nertoB. Ceitgac rocyapcTBeHHAs aKKPEHUTALHS By3a HAIIPaBJIcHA Ha OLICHKY
KadecTBa €ro AeATeNbHOCTH (00mpas MHpacTpyKTypa, KaapoBoe obecre-
YeHHe, MIMPOTa HAyYHBIX M 00pa30BaTEIbHBIX HAIlpaBIeHUH, OMOIHOTEY-
HBIe ¥ MH(OPMAIIMOHHBIC PECypChl, HaydHBIE MCClemoBaHHs U Ap.) IIpo-
Ieaypa akKpeIuTAIldd BY30B OCYIIECTBIIETCS Ha 0a3e CTaTHCTHYECKHX
JIAaHHBIX IIYTEM CPAaBHUTEIIBHOM CTAaTUCTUYECKOW oueHku. IIpu sTom, Ha
(done Oonee 800 By30B KOTHUESCTBO 0OPA30BAHHBIX JIFO/ICH HEYKIIOHHO YMCHB-
IIAETCSI U BCEro JMIIb HECKOJBKO YKPAaMHCKMX BY30B MMEIOT BBICOKHI
MEXIYHAPOAHBIA pEeHTHHT. MeXaHu3Mbl OOIMICCTBCHHON aKKpeIuTaIuu
BY30B M 00pa3oBaTeNbHBIX MPOrPaMM B YKpanHe HE Pa3sBHTHL JTO 00bsC-
HSACTCS HU3KOW MOTHBAIlMEH BY30B ITONyYaTh OOIICCTBEHHYIO aKKpEIHWTa-
[0, HE JAIOMIYI0 MPAKTHYECKH HIKAKUX PEaTbHBIX MPEHMYINECTB B CTpaHe,
HO TpeOyIOIIyI0 CYIMECTBEHHBIX 3aTPaT IO €€ IMOIYICHHIO.

B0O3MOXXHBIMH YCIIOBHSIMH JJISI CHCTEMBI TEKyIIeH M OCOOEHHO
WUTOTOBOW aTTECTAI[MH BBITYCKHHUKOB SBISIOTCS MPEIYCMOTPEHHBIE CTpaTe-
rueil MOJAEPHM3ALMM BBICLIEH IIKOJIBI Pa3JIM4YUs I'OCYAAPCTBEHHOM UTOrO-
BoM arrectanuu (Quxcupyercs Bblgayei Jlumiaoma) u oOLIECTBEHHO-IIPO-
(eccrnonanpHoOl ceprudukanyu ((PUKCHPYETCsl MPUCBOSHUEM KBaJTH(HKa-
nuu nin Bbigaded Ceprudukara). Tem cambIM npouenaypa cepTuHuKamniu
“oTpbIBaeTCsS” OT TPAAUIIMOHHON IUIIJIOMHOM 3alIMThHI U BY30BCKHX DK3aMe-
HOB. O01mecTBeHHO-TIPOdeCcCHOHaNbHAs CepTH(UKANNS BBITYCKHUKOB IIPO-
rpaMM BBICIIETO OOpa30BaHUA SBISACTCS ITOOPOBONBHOW MPOIEAYpPOH, OJ-
HaKO YCIIEIIHOE WX TPYIOYCTPOICTBO CYIIECTBEHHO TOBHIIIACT PSHTHHT BY3a.
PefituHT n0KEH OBITH OPHEHTHPOBAH HA JIBE OCHOBHBIC KaTETOPUHU 3aWHTE-
pecoBaHHBIX cTOpoH. [lepBas KaTeropus — 3TO MOTEHIHAIBHBIE CTYICHTEHI,
BBIOMpAIONeE BY3 C LENBIO MONYYCHHS BBICIIETO 0Opa30BaHUS BBICOKOTO
Ka4yecTBa B ONpEIeNIEHHON 001acTH IS ITOCIEAYIOIETO TPYAO0YCTPOHCTRA C
COOTBETCTBYIOLIMM YPOBHEM JIOXOJIOB U INEPCHEKTUBAMHU MpodeccroHab-
HOH Kapbepbl. Bropast kareropusi — 3To HHBECTOPHI (paboTonaTesm), B mep-
BYIO OuYepe/ib T€, KOTOPhIE 3aHUMAIOTCSI KPEANTOBAaHUEM OOYUYEHUS CTYICH-
TOB B By3aX M BBIOMPAIOT BY3bl, PeajM3yIoIe 00pa3oBaTebHbIe IPOrpaMMbl
BBICOKOTO KauecTBa M oOecreunBaronie HeOOXOANMBIC YCIIOBHUS TSI BJIO-
JKEHUSI CPEACTB C BBICOKOI CTEMEHBIO BEPOSATHOCTH TONTydeHHs puoObu [3].

BoiBoabl. AHAMM3HUPYSI 3apyOCKHYIO MPAKTHKY, TPOLEAYPHl aKKpe-
IuTanuu 00pa30BaTENFHBIX IIPOTPaMM, MOXKHO B KOHTEKCTE (POPMHUPOBAHUS
HOBBIX MEXaHH3MOB OOIIECTBCHHO-TIPO(ECCHOHAIFHOM OIEHKHM KayecTBa 00-
pa3oBaHUs CAENATh CIEAYIONFE BBIBOABI: KadeCTBO ITOATOTOBKH CIIEIIHA-
JIFCTOB B By3¢ 00ECIIEUMBACTCSI, BO MHOTOM, Kaue€CTBOM COZEp>KaHUs o0pa-
30BaTENbHBIX MPOTPaMM KOTOPBIE MOJJIEP)KUBAIOTCS MPOGeCCHOHATBHBIM
KaJIpOBBIM COCTaBOM.
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Peun — Bropas curnansHas cucrema (M.I1. Tlanos). Bemonasis co-
UAJIbHYI0 (DYHKIHIO, OHa B XOZAE€ DBOJIOLMHU YEJIOBEKA, €ro aJalTalud K
cpeie TIOCTOSIHHO COBEpIICHCTBOBaJach, oOecreunBas NPeeMCTBEHHOCTh
nokosieHni. Kaxxnas oOmecTBeHHast popmanus HakIa(pIBaja Ha S3bIK CBOM
OTIeYaTOK. BaykHyI0 poJib IIpH 3TOM, HAPSIY C BOCIHTAHHEM, BBITOJHSIIO
o0pa3oBaHue, HAIIPABIEHHOE HA 3aKPEIUICHNE TPAUINI, COXpaHEHHE KYJIb-
TypHOTO Hacienus. CBHIETENBCTBO TOMY JOIIEJIINE 70 HAC MaMATHHKH
CTapuHbl, JIUTEpaTypa M HAapOIHOE TBOPUECTBO ((oNbKIOpP, Opyrue apre-
(akTe1). Pedp mocTOSHHO pa3BHBaeTCs, MPHOOpETast MOPOH M YPOITUBBIC
¢opmer. CocraBurens ciioBaps pycckoro si3sika C.J. Oxxeros, Oyas OH JKUB,
IpUIEN OB B yKac OT 3HAKOMCTBA C TBOPIIAMH “HOBBIX CJIOB, 3COPUBIIMX
JIEKCUKOH. B ObUIbIe BpeMEHa O BEJIMYUH PYCCKOTO S3bIKa TOBOPWIIA C
ropaocteio U nagocoM. CerofHs naxe MHTEUIUTCHTHBIE JIIOAW 3a4acTyIO
KOBEpKaIOT peusb, npuberas k “Heosmorn3mam’. IlpuBeném mpumepsr: Oro-
JDKETHPOBATh ((UHAHCHPOBATD), HHTEPECAHT (3aMHTEPECOBAHHOE JINII0), Oasi-
Hep (0asHUCT), KaTaOeIBHOCTh (TEXHHUKA Ha JIbIY), PEe3yIBTHBHEIN (pe3yib-
TaTUBHBIN), eqa0eNbHBIH (Che00HBIH ), OoMOaHyna (MIPUATHO YIUBIIIA), KO-

133



porneBuinHa (Koposea), €H (e€), cTapTaHy (B3sUI cTapT), KaraTelbHas CTO-
poHa (MacTepcTBO KaTaHUA), IEPeAHSA U 3aIHAS PYyKa, MOJIOBBIE HTPHI (Ha-
TToNTbHBIE UTPHI). KiteBbIil (OTIHYHEINA, 3aMedaTeIbHbIH, TPEKPACHBII), 3aME-
TaHO (pemieHo), GMHHILEp — CIIOPTCMEH, KOTOPBIH IEPBBIM MPUIIET K (PHHHIILY.

[Tom00HBIX BBIpAKCHHMH, NEMOHCTPHPYIOIMX OECKYIbTYpPhE, Macca.
OHHU CBOMCTBEHHBI MPEACTAaBUTEIIAM BCEX HaLlI/IOHaHbHOCTeﬁ, COLMAJIBHOI'O
cTaryca, BO3pacra 1 00pa3oBaHMUsL.

CerofHst Ky/lbTypa pedd Majio KOTO BOJIHYET, KaK HET HeJl0CTaTKa
U B JIMIAX, 03200YEHHBIX HHTEIUIEKTYyIbHBIM PAa3BUTHEM HAllH, €€ TyXOB-
HOCTBIO. SI3bIK hopMupyeTcsi B ceMbe, LIKOJE, BY3e, cpeae oburaHus. B
HEMAaJION CTENEHU OH 3aBUCUT OT CaMOM JIMYHOCTH. XpeCTOMAaTUiHbIe pH-
Mepsl. [noren, M. @apaneit, JI. Kacarkura. MeI penko oOpamaemcs K HIM
OTYACTH OT He3HaHHA (HaKTOB, HO HYaIlle OT COOCTBEHHOTO HEBEXKECTBA, OT-
CyTCTBHA JI00O3HAaTENbHOCTU. [lomaraemcs Ha Oarax, IpHOOPETEHHBIA B
ronael yaeHudectBa. Otcroga u kocHas peub. U opdorpaduueckas nerpa-
MOTHOCTb. He ciyuaitHo ommOky npu HamucaHuu cioBa @. PaneBckas
CpaBHMJIA C BOIIBIO Ha Oenoit omyse (D.I'. PaneBckas Ha CIICHE U B XKH3HHU.
M. : ®enukc, 2006, c. 62). Xyxe BCEro T0, YTO Jaxe MOCJIE HUCIPABICHUS
oumoOOK B TEKCTe, NMpeIHa3HAYEHHOM K I1e4YaTH, OHH He MCIIPABIISIOTCS CO-
aBTOPaMH, KOPPEKTOPAMH M PElAaKTOPaMH, OT YEro CTpajgaeT KadyecTBO KO-
HEYHOH MPOIYKIIUH.

JemMoHCTpUpYS TpeHEeOpeKUTETFHOE OTHOIICHHE K CJIOBY, JIIOIH
TTO/IPHIBAIOT CBOW M UY)KOW aBTOPUTETHL. YBieueHne tectamu M EI'D Gombie
MPUHECITIO TPOCBEUICHUIO BpeAa, YeM MOJB3bl. DTOMY M APYIUM BOIPOCaM
OBUIO IOCBAILIEHO CIEHUATBHOE COBEIAHHE JIMTEPATYpHOH OOIIECTBEeH-
HocTH TipH yuyactuu [Ipesunenta PO (M. : MTTUMO, 21.11.2013).

YcTaHOBIEHO, YTO HAaCEIEHNE yAEIsIeT YTeHHIo He Oojee 9 MUH. B
CYTKH, IpPEAIIoYnTas cBeleHHs, 3auMcTBoBaHHble 13 CMU u MHTepHera.
Hexornma camast yMraromas cTpaHa Mupa JIyXOBHO JIETpaaupyeT, ycTymas
MECTO COMHHTENBHOM JINTeparype M 4yKAbIM poccusiHaM uaeanam. [lo-
CTOSIHHOE COKpAaIllcHHE YacOB IS MPETOAaBaHUs CIOBECHOCTH MPHUBEIO K
TOMY, YTO MKOJIBHHUKH CTPAIaroT 0e3rpaMOTHOCTHIO, HEYMEHHEM TIHCATh CO-
YUHEHWS], IPABIJIEHO TOBOPHUTH. CIIOKHUBINASCS CUTYaLUs MOOyIHUiIa ydacT-
HUKOB COBEIIAHHS BBICTYIIUTH C MPEAIOKCHUEM BEPHYTh B CHCTEMY IpO-
cBeleHUs ['ocy1apCTBEHHBIA 3K3aMEH 110 PYCCKOMY SI3bIKY U JIUTEpaType.
OtnenbHbIC EMyTaThl MPEAIaraloT 00beIUHUTE 00¢ AUCIUILTUHBI B OHY —
B CJIOBECHOCTb.

Ota TeMa NoJHUMalach ¥ paHblle, IPEUMYIIECTBEHHO B KyJIyapax,
HO HEIOOICHNWBAJIACh aJAMHHHUCTPATUBHBIMHM OpraHamu. JIMIIb OTAEIbHBIC
Tearory oopam@aIy Ha He€ BHUMAHUE U TIPOSIBIISUIN MHULIMATUBY B yCTpa-
HEHUU HeqopabOTOK (MCIPABIUTH OUMOKH B KYPCOBBIX M JUILIOMHBIX Pa-
00Tax CTYIEHTOB, CIEIIIN 32 WX PEUbI0, PEKOMEHIOBAIN MM ITOACOOHYIO

134



(BcrioMoOTaTENbHYIO) JIUTEPATYPY — CIIPABOYHMKH, CIOBAPH, YIEOHBIE pas-
paboTkM pa3BHBarOIIEro THMa). boiblas 4acTh HACTABHUKOB 3aKphIBajia
r7a3a Ha mpobnemy, mosaras, 9To BpeMsi BHECET CBOM KOPPEKTHBBI U JIFOIN
BOCITOJIHST HEJOCTAOLIYI0O UM TPAMOTHOCTb.

Ilenaroru, nogHUMaBIME 3Ty MPOOIEMY, Jalle HETATHBHO BOCHPH-
HUMAJINCh a}lMHHHC’TpaHHCﬁ, C‘-IPITaBH.IefI, YTO TC MNOJAPBIBAIOT aBTOPHUTET
pykoBozacTBa. B pasHble rofsl B CTpaHe BbIXOAWJIA BEIUKOJEIHAs JIUTE-
patypa, mocBaiéHHas kyapType peun (A.®. Konm, B.O. Kirouesckuid,
J.3. Pozenrans, [1.C. JIuxaués, K.1. UykoBckuii u jap.).

B oanoit u3 xuur JI.0. Po3zenrtans ormeuan: “KympTypa si3plka —
9TO, B KOHEYHOM CYeTe, KyJIbTypa MbICIU. UTOOB! XOpOIIO rOBOPUTH U TH-
caTb, HaJ0 NPEXIE BCEr0 MpPaBWIBHO IyMaTh...”. 3aJ0iIro 10 HEro
ILA. Bszemckuil B nuceMme k [lymkuny 3ametun: “bena uHoi nurepaTypbl
B TOM, 4TO JyMArOIMe JIIOAX HE MUIIYT, a MUIIyIHe He AyMaoT . XKu3Hb —
HeNpepbIBHAS MKOJIA. 3HAHUA HEOOXOIUMBI Ul TOTO, YTOOBI YEIOBEK CO-
cTosIcs, ObUI mone3eH obmecTBy. Ho emg BaxkHee, YTOOBI pa3BUBAJINCH €T0
CIOCOOHOCTH M TaJaHT. A 3TOT aCMeKT YacTO OIyCKAeTCs IearoraMu u py-
KOBOACTBOM COIIMAJIBHBIX MHCTUTYTOB.

B uctopun Poccuu oTMeueHs! ciiydan, KOoraa o He uMenn oopa-
30BaHUA B MIPUHATOM IMOHWUMAHUHU CJIOBA (He KOHYaJInu yHI/IBepCI/ITeTOB), HO
OKa3ajlil OrpOMHOE BIMSHHE Ha pPa3BUTHE OOIIECTBEHHOTO CO3HAHHS H
HallMOHAJILHOM KyNbTYphl (Hanpumep, B.I'. benunckuii, M. 10. JlepmoHTOB,
JI.H. Toncroii, ®.1. Hlansmun, A.M. I'opbknii). CBouM popMupoBaHHEM B
BBICOKOOOpa30BaHHBIX, KYIbTYPHBIX TMYHOCTEH OHU 00s13aHBI caMU cede.

Moryr ckas3arb, YTO Ha3BaHHbBIC NEPCOHAIMHN — FCHUH M He3adeM
MIPOBOANTH AHAJIOTHIO C MPOCTBIMH CMEpTHBIMH. HO BO3HMKaer BOIpoc K
OTIITOHEHTaM: “‘A KTO BBIABIUI HX criocoOHOocTr?” [lo GonmbIeil yacTH HUKTO.
IIpaB 6sm1 @.U. TroTueB, cka3aBImii, 9TO MBI HE 3HAEM, KaK HaIle CIOBO
0T30BETCs B OynymieM. BrickasbiBaHMe, C TOUKH 3pEHHs 0OBIBATEINs, CaMO-
HaJiesHHOE, HO He JMIIEHHOE CMBICNIa B ycTax yMHOro 4ejoBeka. OHO B
paBHOﬁ CTCIICHU aApE€COBAHO CTYACHTAM U UX HACTaBHUKAaM, IMOATBEPKIACHO
BCEM XOJIOM Pa3BHUTHS YEJIOBEUECTBA.

SI3BIK TIOMOTaeT HaM OOWATHCSA M YTO el Ba)KHEe — MOHUMATh
apyr apyra. ITo A.C. I'puboenoBy — “4eM 4enoBeK MPOCBELIEHHEE, TEM OH
oJIe3Hee CBOEMY OOIIeCTBY .

JlurTepartypa

1. Pozenrans [I. O. Kynbrypa peun / . 3. Pozenrans. — M. : U3n.
MI'Y, 1959. -C. 4.

2. Apopusmsr / coct. T. I'. Huuunoposuu. — MH. : Jlutepatypa,
1998. - C. 179.
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CEKIIMAA I[IPOBJIEM 3KOHOMMKHA

MPO®ECIMHA KOMIIETEHTHICTb MAUBYTHIX ®AXIB B
3 OBJIKY TA AYJIUTY B YMOBAX IMIIVIEMEHTA LI
MDKHAPOJIHUX CTAHIAPTIB ®IHAHCOBOI 3BITHOCTI

Terosama M.T. Hayionanvha axademisi cmamucmuku, 00Ky ma ayoumy
m. Kuie eyn. ITioeipna, 1, (067)723-18-79, levochko_mariya@list.ru

B ymoBax rio6aiizaiii ekOHOMIKHM 1 mepexoay 10 MiKHapoaHUX
cranaaptiB Qinancoroi 3BiTHOCTI (MC®3) y chepi OyxraiTepchbkoro oo-
JKy Ta aymiuTy NpoOiiemMa IMiArOTOBKM KOHKYPEHTOCHPOMOXKHOTO Iepco-
HaJly Ha0yBae MIKHapOIHOTO 3HaYeHHs. BoHa € BUpIIIANbHOO B IisSUIBHOCTI
IOHECKO, €Bponeiicbkoro GoHIy OCBITH Ta €BPONEHCEKOTO IEHTPY PO3-
BUTKY npodeciitnoi ocitu i HapganHss CEDEFOP.

[ligrotoBky ¢axiBliB y BHININ KON MOCTimKyBamu B. AHmpy-
meHko, B. Maitbopona, E. JIysik, M. Crenko Ta iH. [Ipodeciiiny xomrre-
TEHTHICTH SIK IHTETPOBaHY SKicTh ocobrcTocTi BuBdanu O. [Jydacentok, B. JIo-
30BenpKa, A. Xyropepkuii. CrerianpHa nmpodeciiiHa miaroropka 0akazaBpiB
13 ¢iHaHCIB 1 Kpenuty posrsiganaca 1. S6mounikosoto, ayauropis — T. Den-
YeHKO, (axiBIiB 3 Oyxranrepchkoro o0giky — M. JleBouko, A. Tymuiii.
BojaHouac aHaii3 TeOpeTMYHHMX HANPAIIOBaHb HAYKOBIIB CBIIYUTB, 1O ITH-
TaHHs npodeciiiHoi KoMIeTeHTHOCTI MaiOyTHIX (axiBuiB i3 o0JiKy Ta ay-
Uty B ymoBax immiemeHTauii MC®3 me He Oylio mpeaMeToM Creliaib-
Horo jociipkeHHs. OkpiM Toro, y cucreMi npodeciiiHol miroToBky ¢axis-
iB 3 001Ky Ta ayauty 10 podotu 32 MCD3 iCHYIOTh CYIEpeYHOCTI MiXK:

— noTpeboI0 Yy TEOPEeTUYHOMY OOIPYHTYBaHHI mpodeciiiHoi Kom-
METEeHTHOCTI MailOyTHIX (axiBIliB 3 00JIIKY Ta ayauTy 0 poOOTH B yMOBaX
immiemenTanii MC®3 i HetocTaTHEOIO PO3POOIIEHICTIO 3a3HaYEHOI TPoOIeMH;

— 3aMOBJICHHSIM CYCHUIBCTBA CTOCOBHO KOMITIETEHTHHUX (DaxiBIiB 3
o6utiky Ta aymuty y cepi MC®P3 i HU3bKOIO pe3yNbTaTHBHICTIO IXHBOI IPO-
(heciliHOi KOMITETEHTHOCTI TiCIIS 3aKiHYCHHS HaB4aHHs y BH3.

CrOrofHi CIPSIMOBaHICTP CHCTEMH OCBITH Ha IIEPEBAKHE 3a-
CBOEHHSI CHCTEMH 3HAHb HE BIAIIOBia€ CydacHOMY COIiaJbHOMY 3aMOB-
JICHHIO, SIKE MOTPeOye BUXOBAHHS CaMOCTIMHUX, 1HIIIaTHBHUX, BiAIOBIAaJb-
HUX WICHIB CYCITIJILCTBA, 3J]ATHUX €(EKTHBHO B3aEMOJISTH B PO3B’s3aHHI
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COIaFHUX, BUPOOHWYNX T4 EKOHOMIYHUX 3aBaHb. EKOHOMIYHI, COIiabH1
Ta IHIOI YHHHWKA PO3BUTKY IHMBLUII3AIil IMOCHIIUIA 3aliKaBICHICTH CYC-
MJIBECTBA B PE3YJIbTaTaxX OCBITH 1 MPU3BENH JO MOSIBUA MOPSA 13 TpawIii-
HAMH (TIEBHUMH CTYMEHSMH OCBITH) HOBHX, OiNbII BaYKITUBUX 1HIMKATOPIB
IIUX pe3ylbTaTiB — KOMIIETeHTHOCTel. MixkHapoaHi oprasizamii (komicis
Pagu €spornn, KOHECKO, MiskHapoqHuii qemapTaMeHT CTaHIapTiB I Ha-
BYAHHSI, JIOCSTHEHHSI TA OCBITH) PO3IJISIAIOTh KOMIIETEHTHOCTI SIK 3/1aTHICTh
3aCTOCOBYBATH 3HAHHS M BMIiHHS, IO 3a0e3ledye akTHBHE 3aCTOCYBaHHS
HaBYAJIBHUX JIOCSITHEHb Y HOBHX CHTYalisiX. AKTYaJbHICTh SIKICHOI Mifro-
TOBKM (DaxiBIiB, SIKI BOJOIIIOTH NMPOQECiHHUMHU 3HAHHSMHU, I1OB’s3aHa Ta-
kox 31 Crparerielo 3acTocyBaHHS MIKHApOJHHMX CTaHAApTiB (iHaHCOBOI
3BiTHOCTI B YKpaiHi, cXBajieHOIO posnopsypkeHHsSIM KMY Ne 911-p Bin
24 xoBtHs 2007 pOKy 3 METOIO BIOCKOHAJICHHS CHCTEMU OYXTaldTepChbKOTO
00y Ta (piHaHCOBOI 3BITHOCTI B YKpaiHi, 3aKOHOIaBCTBAa €BPOIEHCEKOTO
coro3y Ta BUMor ydacti Ykpaiau y COT.

Hapasi y 3B’s13Ky 3 iHTerpamiifHIMi IpoLecaMy y BITIM3HIHIA €KO-
HOMIIIl mocTaja motTpeda BU3HAYEHHSI CIEIaIbHIX KOMITETEHTHOCTEH Maii-
OyTHiX daxiBuiB 3 00Ky Ta aynuty y chepi MCD3, 3naTHUX 3BOJUTH JIO
MlHlMyMy pO36l)KHOCT1 B OL{HII pesym)TaTlB roCIoIapChKo-eKOHOMIYHOT
JISUTBHOCTI y Ipolieci BUKOPUCTaHHsI MIXKHAPOAHUX cTaHaaptiB. Tox Bxa-
Mocs 10 aHaii3y camoro ssuia MC®3, mo cranoBnsaTs Mi>kHapoHi cTaH-
nmapta ¢inancoBoi 3BiTHOCTI (IFRS), MixkHapoaHi cranmapt Oyxranrep-
cekoro o6miky (IAS), Iarepnperanii, po3pobneni Komirerom 3 iHTepmpe-
Tarii Mi>kHapomHUX ctaHnapTiB ¢irnancoBoi 3BiTHOCTI (IFRIC) abo xomumr
HiM [TocTiitnum Komiterom 3 inTepnperarii (SIC).

Merta BBe/ieHHS LIUX CTaHAAPTIB — 3a0€3MEeYUTH MOPIBHIHHICTD i
3pO3YMIJICTB ISl MIXKHAPOJAHUX 1HBECTOPIB 3BITIB Cy0’ €KTIB rOCIOAaPCHKOT
JUSUTBHOCTI pi3HMX KpaiH cBiTy. CTaHAapTH MEBHOIO MipOIO € THYYKUMH, IO
JI03BOJISIE BPAXOBYBaTH OCOOJIMBOCTI HAaIllOHAJIBHUX €KOHOMIK. 3a3Ha4aEMO
TaKOX, IO JIIIEPH PUHKY, & TAKOK KOMIIaHii, SIKi MPAIIOIOTh 13 30BHIMHIMHI
IHBECTOpaMH, BUXOAATh Ha iHO3eMHI Oipi ab0 MPOCTO I[IHYIOTH CBOIO Mi-
JIOBY peITyTaIlifo, BXe IOCUTHh AaBHO CKJIANAIOThH 3BITHICTH BiATOBIIHO 1O
MC®3. MinicTepcTBO CTaHAAPTIB YKpPaiHU PETYISIPHO BHOCHTH 3MIHH 10
HalllOHAJBHUX CTAHAPTIB, HAOIWKYIOUH 1X 0 MIXKHAPOJHUX, CKOPOUYIOUH
PO3PHB MiX BITYU3HSHOIO CUCTEMOIO O0JIIKY Ta 3arajibHOIPUHHATOIO CBITO-
BOIO TIpaKkTHKO0. He3Baxkaloun Ha Te, 10 B YKpaiHi MMOKH IO 3aCTOCOBY-
foteest sk MC®3, Tak i HanioHanbHi [lonokeHHS OyXraiTepchbKoro oomiKy
(crapmaptu [ICBO), myOmiuHi 1 akmioHepHi TOBapHUCTBA, OAHKH, CTPAXOBi
KOMIIaHil cKiafad 3BiTHICT 3a 2012 p. Bimmosimao 1o MC®3; 32 2013 p. —
yci KOMITaHii BHIIB TisUTBHOCTI 3 HaJaHHS (PiHAHCOBUX ITOCIYT i HEJEpKaB-
HOTO TIeHCiItHOTO 3a0e3neueHHs, a 3a 2014 p. — OyayTh CKiIagaTH KOMIIaHii,
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SIKi HAJAKOTh JOMIOMIXKHI MOCIYrH y cdepi (piHaHCOBOTO MOCESPEIHHUITBA Ta
CTpaxyBaHHSI.

Haii6inemr cyrreBa Bigmiaaicte MC®3 Big IICBO — yBara mo ne-
tajeit. Kpim popm hiHaHCOBOT 3BITHOCTI, MPAKTHYHO IACHTHYHUX BiITUH3HS-
HuM, MC®3 nependadae BeNMKY KiNBKICTh MPHUMITOK, IO JETANbHO PO3-
KpPHUBaIOTh CyTHicTh onepauiii. Hanpukman, y I[ICBO BincyrHiit 3Bit, 1o
po3KpHBae iHGOpMAIIO B PO3pi3i CErMEHTIB Oi3HECY, HEMae BUMOT IIPO
po3kpuTTs iHpOopMAIii TPo CyMH HEBUKOPHCTAHUX KPEIUTHUX KOIITIiB, TIPO
BUJIICHHS CYM, IO BiHOCSTHCS JI0 YaCTOK y9acTi y CHiNBbHIHN MisUTBHOCTI;
MC®3 MicTiath Oinbll AOKJIAAHI BUMOTH JIO PO3KPHTTS iHQOpMaIii mpo
ob6uikoBy momiTuky tompo. Kpim toro, MC®3 opienToBani Ha BimoOpa-
JKeHHs1 00’€KTUBHOI iH(opMallii Tpo NOTOYHHH (iHAHCOBUI CTaH KOMIaHii:
B 1X OCHOBI JeXaThb JaHi NMPO peajbHy PUHKOBY BapTiCTh aKTHBIB 1 30-
00B’s13aHb. OIiHIOBaTH MOXKHA PI3HHMH CIIOcO0aMU — IeH Ipolec Bil-
JaeThesa “Ha BIAKYI® cy0’€KTa rocmonmapchkoi misuteHOCTi. Tomy dopmy-
BaHHS MOJITHKHU OIHKHM aKTHUBIB i macuBiB 3a MC®3 e Haitbinbm Tpymo-
MICTKMM 3aBJIaHHSIM I1iJ] Yac Mepexo/1y A0 Mi>KHAPOJHUX CTaHAaPTiB.

Jis miAroToBkM OajlaHCYy HA TIOYATOK MEPioJy HEOOXiJTHO Take:
1) BunmyunTH BCi akTUBH Ta 3000B’s3aHHA, IO He Bigmosigaloth MCO3;
2) mepeoUiHUTH BCl BU3HAHI crarTi 32 BuMoramu MC®3; 3) BKIIOYUTH 10
OamaHCy BCi aKTHBH W 3000B’S3aHHS, IO BiINOBiIAaIOTh KPUTEPisM BH-
3HaHHsI MCO3.

[NepeBaramu BukopucTaHHs (iHAHCOBHX 3BITIB, cKiIajeHnX 32 MCD3,
€ Taki YNHHUKH: 1) 00 €KTUBHICTD, CIIBCTABHICThH Ta BIAMOBIIHICTH MOTpe-
6aM KopHCTyBauiB (iH3BITHOCTI; 2) 33J0BOJIEHHS MOTPeO KOpHUCTYyBauiB (iH-
3BITHOCTI 3aBmsku akTuBHOMY mimxony PMCBO; 3) monermenHs mporecy
TapMOHI3aIil CTaHAAPTIB i MiABUIICHHS TaKFM YHHOM CITiBCTaBHOCTI # mpo-
30pOCTi HE3aNEeKHO BiJ Kpainu abo ramysi; 4) CIpHSHHS MiIBUIICHHIO J10-
BIpM Ta 3pO3YMIJIOCTI 1HO3EMHUX KOPUCTYBadiB; 5) JOCTYHN A0 MIKHapoJ-
HUX PUHKIB KamiTany. CHCTEMHICTh CIEiaJbHOI MiITOTOBKH 10 00JIIKOBOT
pobotu 3a MC®3 3yMOBIIIOETECS BCIM KOHTEKCTOM HaBYaHHS, KOJIM KOXKHA
JUCLUILTIHA PO3TIIIA€ThCS SIK 3aci0 popMyBaHHS TpodeciitHOl KOMITeTeHT-
HOCTI MaifOyTHBOTO (haxiBIsA. 3acBOEHHS KOMIICTEHIIIH BiIOYBA€ETHCS 5K y
MPOIeCi BUBYCHHS OKPEMHUX HABYAIBHUX IUCIUILTIH, IUKJIiB, MOIYIIB, TaK
1 TUX JUIAKTHYHUX OJWMHUIb, SIKI IHTETPYIOThCS B 3arajbHompodeciiiHi i
CreuiajbHl JAUCUUIUIHMA. Y pe3yibTaTi 3AIHCHEHOro aHal3y crenuQiku
npodeciiinoi nisubHOCTI Y chepi MCD3 1 ckIaoBUX CHEMialbHOT MiAro-
TOBKM MaitOyTHix OyxrantepiB y BH3 no poborn 3a MC®D3 BuzHauaemo
TaKi cneuianbii KomMnemenmuocmi, HeoOXiaHI IM TS 3a0¢3MCUEHHS SIKiC-
HOI mpodecitHO-TIPaKTUIHOI isUTEHOCTI:

— 3/IaTHICTh 3BOJUTH JI0 MIHIMyMY PO30iXHOCTI B OI[IHIII pe3yIb-
TaTIB rOCIOJAPCHKO-EKOHOMIYHOI AISUTBHOCT1 y MPOLeci BUKOPUCTAHHS MiX-
HapOJHMX CTaHAAPTIB;
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— 3[aTHICTh 320€3IIEYUTH IPO30PY CIHIBIIPALO 1 3PO3YMIJIICTD i3 30B-
HIHIMH IHBECTOPaMH, BUXIJ Ha iHO3EMHI Oipxi;

— 3[aTHICTB LiHYBaTH CBOIO AIJIOBY PEIyTaIlifo, TOBipy HapTHEPIB;

— yMiHHS OyTH yBaXXHHM JI0 A€TajeH, BENIMKOI KIIBKOCTI IPUMITOK,
IO JETAJIbHO PO3KPUBAIOTH CYTHICTh ONEpalliii;

— 3/IaTHICTB JI0 BUKOHAHHS TPYAOMICTKHX BUAIB JIiSUILHOCTI, ITOB’5I-
3aHUX 13 IEPEOIIHKOI0 BCiX BU3HAHMX cTaTed 3a BuMoramu MCO3;

— OorepyBaHHS CHEliaTbHUMH 3HaHHSIMH 1 BMIHHSIMH (CUCTEMH OI10-
JaTKyBaHHsI, METOAWKH BH3HAUCHHS CyM IOJATKiB JI0 CIUIATH B OIOJUKETH
PI3HEX piBHIB, 10 JAep KaBHUX LUTFOBHX (POHIB, MTOPSAKY CKIATaHHS ITOAAT-
KOBUX JISKIIaparii).

[IpoBeneHuit HaMHM TEOPETHYHHUN aHAJI3 IMENATOTIYHMX HAYKOBUX
JDKepen 1 MOpIBHSHHS Pi3HMX MiOXOIIB IO PO3POOJIECHHS IOCIHIiKyBaHOL
mpobJIeMH T03BOJIMB KOHKPETU3YBAaTH 3MICT MOHATTS “mpodeciifHa xomie-
TEHTHICTh MalOyTHIX (axiBIiB 3 OyXranrepcbkoro OONIKy Ta ayauTy y
chepi MCD3” sik iHTErpoBaHy CUCTEMY 1i CKJIAJOBHX, a CaMe: KJIFOYOBHX,
0a30BHX 1 CrHeliaTbHUX KOMIIETEHTHOCTEH, HEOOXIJHUX [Tl 3a0e3MmeueHHs
skicHoi pobotn 3 MC®3. Hamu po3KpHTO 3MICT KIFOYOBHUX, 0a30BHX i cIie-
LiaJbHUX KOMIETEHTHOCTEH SIK YMiHb 1 37aTHOCTEH, NOEAHAHHS SIKMX Ha-
JacTh MaOyTHIM (axiBusM OyxoOIliKy Ta ayauTy BIEBHEHOCTI i IOCBIYy B
iHTeTpamii ¥ 3acTocyBaHHI 3HaHb B yMOBaX podotu 3a MC®3, cripusrume
JOCATHEHHIO HUMH TIPO(ECITHOTO YCITiXy.

KPEATUBHE MUCJIEHHS - ®AKTOP EOEKTUBHOCTI
MINPUEMHUALILKOT TISIJILHOCTI

lsanosa H.FO., Koponvosa O.O.
Hayionanvuuii ynisepcumem “Kueso-Moeunancoka akademis
E-mail: ivanovanu@ukma.kiev.ua, korolyovaco@ukma.kiev.ua

Ha croronHi, oiHI€10 3 TOJIOBHUX YMOB YCIIiXy KOMIaHi#, € BMiHHS
CTBOPIOBATH IHHOBAIIWHI MPOIYKTH Ta MOCIYyrd. ToMmy, rolioBHE MHUTaHHS,
BIATOBI/Ib Ha SIKE MAIOTh 3HAUTH KEPIBHUKH KOMIIaHii, MOJISITaE y TOMY, SK
OTpUMATH pPEajbHy KOPHCTH BiJl TBOPYOTO MOTCHIIATy CHIBPOOITHHUKIB i,
pO3BUBaIOYM Led NHOTeHIial, TpaHcopMyBaTH ioro B iHHOBauii, sIKi 3a-
Oe3revaTs KOMIaHii Iiepesaryd HaJ KoHKypeHTamu. KpeatusHi opranizanii Has-
MHCHO CTBOPIOOTH YMOBH, 5IKi CITOHYKAFOTb CITiBPOOITHHKIB JI0 KPEaTUBHOCTI.

Bunukae nuraHHS: “A IO K Take KpeaTHUBHICTH?”. Xoya JOCII-
JUKEHHS KpPEaTWBHOCTI aKTHBHO TIPOBOIATHCS BXKE JACKIIbKA NECATHINTD,
HaKOIMMYEH] JaHi He CTIIbKH MOACHIOIOTH, CKIJIBKHU 3aILTYTYIOTh PO3YMiHHS
poro seuima. e copok pokiB Tomy Oyino HamucaHo Oubin Hixk 60 Bu-
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3HA4YeHb KPEaTHUBHOCTI, a 3apa3 IX MPOCTO HEMOXKIIMBO IiapaxyBaTH. Jleski
JOCIIITHAKH 3a3HAYa0Th, 10 IPOLEC PO3YMIHHS TOTO, IO Take KpPeaTHB-
HiCTh, caM moTpedye KpeaTwBHOI naii. THM HEe MeHII, HaBeIeMO IEKilbKa
BH3HAYCHBb KPEATHBHOCTI.

3a A. Macnoy — 11e TBOpYa CIIpSIMOBAHICTb, sIKa MPUTaMaHHa BCiM,
aJjie siKa BTPavyaeThesl OlIBIIICTIO M1/ BILTHBOM CHCTEMH BHXOBAHHS, OCBITH 1
couiansHol npakruky [1]. 3a I1. ToppeHcom, KpeaTHBHICTh MiCTHTB B CO01:

— MJBUIICHY YYTIMBICTH JIO MpoOsieM, AehINUTy 4Yd Cymeped-
JIUBOCTI 3HAHb,

— mii Juid BU3HAUCHHSI LMX NMPOOJeM, MOUIYKY iX BUPILICHHS Ha
OCHOBI BHCYBaHH TiIIOTE3, IEPEBIipPIIi i 3SMiHEHHIO TilTOTe3, (POPMYITIOBAHHIO
pe3yabTaty pimeHHs [ 1].

CydJacHi JOCi THUKHA BU3HAYAIOTh KPEaTHBHICTH SIK:

—37i0HICTh CTBOPIOBATH 1 3HAXOAWTH HOBI OPUTIHANGBHI inel, Bil-
XUJSIFOYUCH Bill IPUHHITHX CXEM MECIEHHS, YCIHIIHO BHUPINIyBaTH 3amadi
HECTaHJAPTHUM CIIOCOO0OM;

— croci0 MUCIICHHS, aBTOPCBKUI MiAXiJ 10 Oyab-sIKMX XHTTEBHX
npouecis. Lle 31i0HICTh 10 TBOPYOCTI Y MOBCSAKAESHHOMY JKHTTI: Ha PoOOTi,
Yy CTOCYHKAaX, Y HaBYaHHI i caMOIli3HaHHi [2].

1. BenozpopoBa HaBOANUTH GopMyily KpeaTuBHOCTI [3]:

Kpeamue = Teopuicmo + InHosayitinuil nioxio 00 piwenis 6y0b-aKoi 3a0aui.

KpeatuBHicTh € Hag3BUYaWHO BAXJIHBUM (PAaKTOPOM YCIIMHOCTI
nisimpHOCTI Oi3Hecy. Lle MOsSICHIOEThCS THM, IO HMOCTiIHAYCTpiadbHUN IpocC-
Tip nepeHacuyeHui iHdopmariiero. JIFOCTBO Bke HE MOXKE BIIOPATUCH 3 Ta-
KUM o0csarom iH¢popmauii. [HpopmMaiiiHi MOTOKM BHHUKAIOTH, MEPEMilily-
I0ThCS 1 TpaHC(HOPMYIOThCS 13 HaJ3BHYAifHOIO MBUAKICTIO. Ha cydacHux
(hiHAHCOBHMX PUHKAX HIBHJIKICTh PyXy KalliTajay MPaKTUYHO JOPiBHIOE IIBHJI-
KOCTi pyxy iH(opmanii, a, BIANOBIHO, 3HAYHO MEPEBUILYE MIBHUIKICTH aHa-
T3y TPOMIOBMX IOTOKIB. TOMy pyX KamiTasy Bce OiNibINe 3aJIS)KUTh Bij
KpeaTHUBHOI CKJIAJIOBOI iH(pOpMaIlil, Opi€HTOBAHOI HAa HACTPil, OUIKYBaHHA 1
I ICBiIOMI peakiii yIacHUKIB pUHKY. AHAJIOTIYHAM YHHOM CHTYAIlisl CKJa-
JaeTheA B yeix cepax obepHeHHs iHdopMalii, B T.4. HA PUHKY OCBITHIX ITOCITYT.
MexaHi3M KpeaTHBHOTO BILTUBY CKJIa/1a€ OCHOBY KPEaTUBHUX iH(pOpMAIini-
HUX TEXHOJIOT1H, SIKi YCIIIIIHO peaji3yloThesi B chepl MAPKETHHTY, PEKIIaMH,
nojiTkoncantunra i PR. KpeatnBHe MucIieHHs KOHUE MTOTpiOHE:

— TOI-MEHeDKEepaM JUTsl YCIIHOTO BUPIIIEHHS CTPATEriyHyX 1 yrpas-
JIHCBKUX 33134,

— (paxiBIsM BiAIUIIB PEKJIAMH 1 MAPKETHHTY ISl IPOCYBaHHS OpeHIB;

— MEHe/DKepaM 3 IPOoJIaxKy JUIsl MOUTyKY MEPCOHAIBHOTO 1 e(h)eKTHB-
HOTO MiAXOY 10 KOXXHOTO HOKYIILIS;
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— JUIsl HAaBYaHHS, OCKIIBKM KPEaTHBHHH CIIOCIO MHUCICHHS JOIO-
MOXKE 3HAUTH Haifkpammii crocid 3acBo€HHS iH(poOpMaIlii, a TAKOK HEeCTaH-
IapTHUH croci0 1i 3acTocyBaHHS;

— 7S BiIOYMHKY, OCKIUIBKH II€ JOIIOMOKE OTPUMATH Oinblie Imo-
3UTHBHHX BPAXKEHb 1 EMOILIii.

Le nanexo He MOBHUH Iepestik cep MisUILHOCTI 1 XKUTTS e MOXKHA
3aCTOCOBYBATH KPEAaTHUBHICTh. J[OBOJII HEMPOCTUM € TMTAaHHS PO OIHKY
e(peKTHBHOCTI KpPEaTHBHOCTI. € JEKiJIbKa HaNpPsIMKIB, 32 SKUMH MOXHA I1pO-
BOJIUTH OIIHKY:

— siKe 3 PIilleHb, IO NPOIOHYIOTHCSA, MOXKE NPHBECTH JIO Pe3yilb-
TaTy HAMKOPOTIIMM IIUISIXOM 1 3 HallMEHIIIMMH BUTPaTaMH;

— 4M € HeraTuBHI (aKTOpH y pillieHH], 0 MPOIOHYETHCS, SIKI Hepe-
KPECIIOIOTH BEKTOP PYXY JI0 Pe3YJBTaTy 1 BeIYTh Y IPOTHICKHOMY HATPSIMY;

— Yy HEeMa 3aHaJTO BEJIMKOI'O BiIXMIICHHS BiJl 1/IcaabHOI MOJEI, YU
HE BeJie IIe BIAXWICHHS J0 MPOMIKHHX Pe3yNbTaTiB, 3 SKUX IIUIb Oyae Ie
Oinpi BimaneHa [4].

SIx mokasanmm JOCHiPKEHHS, YCIHIMHICTh MiAIPUEMHULIBKOI TisUTh-
HOCTI HaIpsIMy 3aJIeKHUTh BiJ| KpeaTUBHOCTI MeHePKMeHTY. Came ChOroJiHi,
SK HIKOJM paHille, KPEeaTUBHI KEPIBHUKH € BaKJIMBUM (PaKTOPOM OpraHi-
3anii 6i3Hecy B Ykpaini. SIk crBepmxye Bixtop BummeBcekuii, koMmanii,
KOTPHM BIAETHCS MOOOPOTH CHOTOMHIIHIN €KOHOMIYHHN MEPioj], HAa KOX-
HOMY OpraHi3amiifHOMy piBHI iHBeCTyBaJId B CTBOpPEHHS JimepiB. s Oa-
raTbOX KOMIIAHiM, HeZOoCTada KagpOBHUX PECYpCiB € CYBOPHMH pPEajlisiMH,
TOMY, PO3BHUTOK JIiJIepiB — Iie HEOOXiIHICTh, KOTpa MpH3HAYEHA IS TOTO,
o0 yTpUMyBaTH i MaKCHMAJILHO peasli3yBaTH CIiBpoOiTHHUKIB.

[IpoBeneHH] mociiUKEHHS IOKa3aJv, IO KOMIaHii, KOTpi MpHIi-
JSIIOTH YBary i iHBECTYIOTh y PO3BUTOK JIi/IEpiB, IEMOHCTPYIOTH OibII BH-
COKi pe3ynbpTaTH, HiX OpraHi3alii, KOTpi HE 3aCTOCOBYIOTH Taki 3axoau. B
Halll CKJIAZHI Yacw Takui e(eKT IMposBIAEThCS Ie cuibHime. Tak BiaOy-
Ba€THCS TOMY, IO PO3BUTOK JiAepcTBa 3abesnedye cTabilbHICTh, ONTHUMI-
3auito (pyHIaMEeHTAILHUX (PiHAHCOBUX MMOKA3HHUKIB, yTPUMAHHS 1 3aJIy4eHHS
KaJpOBUX DECYpCiB; MiJBUIIyE PYXOMICTh OpraHizamii, TOOTO 31i0HICTH
MIBUJIKO pearyBaTH Ha 3MIHHU; BHCTYIA€ PYXOMOIO CHJIOIO MIJIOBOi KYJb-
TypH, KOTpa 3aCHOBYEThCS Ha PE3ybTaTax.

PiBeHb 7iEepPCHKOTO PO3BUTKY € (aKTOPOM TMPHUTSDKIHHS IS pe-
3YJIBTATHBHUX CIIIBPOOITHUKIB 1 3a0e3reuye cepeAoBHINe, B KOTPIH BiaOy-
Ba€eThCs GOpMyBaHHS BUCOKOC(PEKTHBHOI oprauizarii [5].

BaknmiBHUM € MUTaHHS PO Te, SKi XK SKOCTI IPUTAMaHHI YCIIIHUM
nignpuemMisiM. Jlesiky BiAMOBIIb Ha 1€ MUATAHHS A€ TOCIIPKEHHS, [IPOBe-
nene benosoro O.B. [6]. Bona HaBogUTh Taky y3arajJbHEHY OMUCOBY Xapak-
TEPUCTHKY OCOOMCTHX 0COONIMBOCTEH YCIIMHUX HIiAMPHUEMIIIB, a cCaMme:

— BHCOKa HEPBOBO-TICHXiYHA CTIHKICTh, J0Ope PO3BHHYTI €MO-
LIHO-BONTBOBI SIKOCTi, BIEBHEHICTh Yy cO0i; MparHeHHS 10 PO3YMHOTO pH-
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3UKY, BHCOKa IHTEPHAJBHICTh, CIIPSIMOBAHICTh HAa CIpaBy, a TAKOXK JOMi-
HyBaHHS MOTHBY CBOOOIM Y ITO€JHAHHI 3 MOTHBAMH Camopeaizaii, YCIixy,
060poTHOH 1 IpoIIECYaTbHIM MOTHBOM;

— THyYKicTh (TUTACTHYHICTh) MHUCJICHHS, BUCOKHI PiBEHb KpEaTHB-
HOCTI i 100pe pO3BUHYTE YSIBICHHS,;

— BUCOKHUH PiBEHb JIAEPCHKUX SKOCTEH, pO3BUHYTI OpraHizaiiiHi i
KOMYHIKaTHBHI SIKOCTi, BUCOKHH piBEHb TOBAPUCBKOCTI 1 HU3BKHUU DiBEHb
3aJIeKHOCTI Bij TPYIH.
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EBOJIIOIIISA TEOPII IHHOBAIIIMHOT O MEHEJ)KMEHTY

Kasoponkoea I'.B. Hayionanvuuii aeiayitinuii yHieepcumem
M. Kuis, np-m Komaposa, 1, e-mail: galina_zhavoronkova@ukr.net

[HHOBaIIfHHI PO3BUTOK EKOHOMIKH — 1€ 3POCTAHHS ii TOKA3HUKIB,
10 3a0e3neuyeThes 32 paXyHOK pealtizailii IHHOBalifHUX MPOEKTIB Ta BIPO-
BaJPKCHHS HOBOBBEIICHB. Y HaWONMKUIN MEPCIEKTHUBI JTOBOJI 4iTKO OKpec-
JIOIOTHCS KOHTYPH JIBOX BapiaHTIB JOBrOCTPOKOBOI cTparterii — iHepIiiHO-
PHHKOBOTO Ta iHHOBAI[iHHO-ITPOPHBHOTO.

[aepmiifino-prHKOBa CTpaTerisi aOCONMIOTH3YE MOTYTHICTH PUHKY 3a
MACUBHOI poJi Aep)kaBu. Pe3ympTaT BIPOBAPKEHHS TaKoi CTpaTerii — Iie
HUISIX JIepyKaBy Ha repuepito CBITOBOI HAYKOBO-TEXHIYHOI PEBOJIIOLI Ta €KO-
HOMIYHOTO TPOTpecy, NOJATbIIRA BTpaTa KOHKYPEHTOCIPOMOYKHOCTI EKOHOMIKH.

Crpareris iHHOBalIHHOIO IPOpPHBY Iependadae 30CepeKECHHS
3yCHJIb Ha OCBOEHHI NPHHIIMIIOBO HOBHUX, KOHKYPEHTOCIPOMOXKHHX TEXHO-
JOTif 1 MPOAYKTIB, Mepexo[i Ha IHHOBAIIMHWN NUIIX PO3BUTKY, IIiJBH-
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MICHHS POJIi Ta BiAMOBITaTBHOCTI JAEpKaBH 3a BUOIp 1 pealizallito cTparerii,
OCBOEHHSI 1 3aCTOCYBaHHS HOBOI TEXHIKH 1 TEXHOJOTIH, e()eKTHBHICTh iH-
TerparifHuX IPoIEeCiB TOIIO.

B 3aranbHOMY po3yMiHHI MEHEKMEHT — i€ BMIHHS JJOCSTaTH Mo-
CTaBJIEHOI METH, BUKOPHCTOBYIOUH MPAILO, IHTEJIEKT, MOTHBH HOBEIIHKHU JIFO-
neii. BogHodac MeHeKMeHT (BiAIOBIIHUM TEPMIHOM B YKPaiHCBKil MOBI €
“yrpaBniHHs") BKiIOYae QyHKIIT — 0COOIMBI BUIHU AisUTBHOCTI, CIIPSIMOBaHi
Ha e()eKTHBHE KEPiBHUIITBO JIIOJIbMU y PI3HOMAHITHUX OpraHi3amisx — 1ia-
HYBaHHs OpraHi3allisi, MOTHBAIIis Ta KOHTPOJIb, & TAKOXK MEBHY C(epy JFOI-
CBKOTO 3HAHHJ, K€ JIOTIOMArae peanizoByBaTH Ii (QYHKILi. Y OUIBII KOHKPET-
HOMY PO3YMiHHI MEHEDKMEHT — II¢ YIIPABIiHHS B COIaIBHO-CKOHOMIUYHHX
CUCTEMAaX: CYKYITHICTh CyJacHHX IIPUHIIUITIB, METO/IiB, 3aC001B Ta (GOpM yIpas-
JHHSA BUPOOHUIITBOM 3 METOIO ITOKpAIeHHS HOTO e(peKTHBHOCTI Ta JOCSAT-
HEHHS 1ieil. BimMiHHICT MiX YIIpaBIiHHSAM B iHIYCTpPiaJbHY €MIOXY Ta Me-
HEDKMEHTOM B iHpopMarliiiHy neMoHcTpye Tabmins 1. Omxe, Mozens cydac-
HOT'O MEHE/KMEHTY 000B’I3KOBO Ma€ BKJIIOYATH BIIPOBAHKEHHS IHHOBAIIIH.

Tadauusa 1 — BigminHocTi B ynpaB aiHHi A5 inaycTpiajibHOi enoxu
Ta MeHeKMeHTOM /IIs iHndopmauiiiHoi emoxu

XapakTepucTHKa Crtapa mojens Hoga monens
Merta Kontposns 3a cipaBamu KonTposns 3a cripaBamu
Ta MepCcoHay Ta pO3KPUTTS 34I0HOCTEH
HEPCOHY
Ctpykrypa IepapxiuHa, OropokparndaHa |[InmomunHa, Mepexesa,
THy4YKa
MoTuBariis 30BHIIIIHS, METO/T BHuyTpimmHs, 1nitbHa
“nokapaHs i3a0X04eHb” 0COOUCTICT
JlinepcTBO Iocana (popmanbHuii Bubip (MopanbHuii
aBTOPUTET) aBTOPUTET)

CaMoOIIiHKa 32 METOJIOM
3BOPOTHOTO 3B’ SI3KY

Ouinka pe3yibraris | 30BHiHs (MeTox “cannBiua”)

Ckaganas 3a MeTo10M Binkpure, THy4Ke,

Oro/IKeTIB “3BepXy—BHU3" CHHEPTEeTHYHE

Iepconan Butparu y 3BiTax AKTHBHY, IHBECTHILIl
1po NpuOyTKH Ta 30UTKH y MaiOyTHe

Hapuanns Tta OpieHToBaH1 ITinTpuMKa, cTpareriyHa

PO3BUTOK Ha KOPOTKOCTPOKOBY Jif0 | Iis
Komynikanii 3a meToJ0M “3BepXy—BHU3" |Binkpuri, 6ararocTopoHHi
Kynbrypa CouianbHi npaBuia/noposu |LliHHOCTI, Mo 0a3yr0ThCs
pobodoro cepenoBHIIIA Ha IIPUHINIAX,
Ta EKOHOMIYHI 3aKOHU
Iadopmartis KopoTkoctpokoBi ¢iHaHCcOBi|30aaHcOBaHa cUCTEMa
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3BITH MOKa3HUKIB
Jymka Jyist OUThIOCTI HE Mae Mae ctpareriyHe 3HaUCHHS
CITIBpOOITHU KA 3HAYCHHS JUTSL KOMaH/IH

CporosmHi MEHEDKMEHT OPIEHTYETHCS HA nplopHTerHy poitb Jtio-
JMHU B opraHizaiii, po3risaae ii sk J0ACbKUN KamiTan. MokHa BUIITUTH
TaKi OCHOBHI TPH acHeKTH pOOOTH 3 NMEpPCOHAIOM: 1) CTaHOBJIEHHS POJIi Jii-
Jiepa B yIpaBlliHHI OpraHizamni€to; 2) po3BUTOK “BUPOOHHUOI AeMOKpaTii” Ta
y4acTh MPaliBHUKIB B yXBAJICHH] pillleHb; 3) KOMaHIHA poOOTa.

HeoOxigHo BiaMiTUTH, O B YKpaiHi CbOTOAHI Ha3BaHI ACIEKTH
HEZIOCTAaTHRO 3a0e31euceHi. Tak, JMIepcTBo € OMHNM i3 Haine PImUTHIIX yITpaB-
JIHCBKUX PECypciB, IO MOBHOIO MipOI0 BiOUYyBAaEThCS B yMOBaX 3HAUYHUX
3MiH B YKpaiHi Ha BCiX PiBHSIX YIIPaBIiHH.

Jemokpartu3aliisi yrpasiiHHs nepeadadae HOBI MiJXOAU 10 CTPYK-
TYp YIpPaBIiHHS 3 BIIXOZOM Bij IipaMiajdbHUX 0araTopiBHEBUX CTPYKTYP
JI0 TIOCKHX TOPH3OHTATBHHX Ta LIBOBUX 1 MATPHYHHUX CTPYKTYP, A€ 10-
MIHYIOUOIO TCHJCHIIEIO € JeJIeTYBaHHS MTOBHOBaKEHb 1 BiIOBITAIBHOCTI.
JUisl X CTPYKTYp XapakTEpPHUM € PO3BHHYTI ITepeXpecHi KOMyHikaii, 3a-
CTOCYBaHHSI TBOPYMX THMYACOBHX KOJICKTHBIB Ta CHCTEMHHX TEXHOJOTiH
MiArOTOBKM ¥ HPUUHATTS PilleHb. 3 YOT0 BHUIUIMBAE, IO 3PYYHUM 1 KO-
PHCHUM IHCTPYMEHTOM BHSIBISIETHCSI POSKTHUIA MiJIXi[] 10 PO3B’SI3aHHS [PO0-
aeM. J{ist poro CTBOPIOIOTHCS MaTpuuHi (TpoekTHi) KoManau. Komanna
norpedye creniaJbHUX HABUYOK Ta YMiHb, SKHX Jy)Ke HE BUCTayae yKpaiH-
CBKHM MEHE/DKEpaM, IO B OJJMH ToJI0C BiMIYaIOTh 3aKOPAOHHI €KCHEPTH 3
JOCBiIOM poboTH B YKpaiHi.

[aHOBariiiHA cTparerist pO3BUTKY HiANPHEMCTBa mependadae 3a0e3-
MIEYCHHS CTAJIUX TEMIIiB HOTro 3pocTaHHS Ta (PYHKIIIOHYBaHHS B IEPCIICK-
THUBI 1 IPYHTYETbCS Ha BUKOPUCTAHHI HAyKOBO-TEXHIYHUX JOCSTHEHb Yy cdepi
TEXHIKH, OpraHizailii, TEXHOJIOTii, MCHEPKMEHTI, TOOTO Ha KOMIUICKCI 1HHO-
Baliii. B ocHOBI po3poOku iHHOBaIiiiHOI cTparerii MarTh JIeKaTH CTpa-
TETi4YHI YIPaBIIHCEKI pilleHHS, SIKi:

— Opi€eHTOBaHI Ha MaWOyTHE i Ha MOCTIiiHI 3MIHH HaBKOJIHIIHHOTO
CEpEIOBHUIIR;

— TIOB’s13aHi 13 3aly4eHHAM MaTepiajJbHUX PeCcypCiB, MIMPOKUM BH-
KOPHCTaHHSM 1HTEJIEKTYaJIbHOTO MOTEHIaly;

— XapaKTEepU3YIOThCSl THYYKICTIO Ta 3[aTHICTIO aJalTyBaTHCS IO
3MiH PUHKOBHX YMOB;

— BpaxOBYIOTh BIUIMB 30BHIIIHIX YMHHHKIB, SKi HE MOXYTh OyTH
KOHTPOJILOBaHI ITi ATPUEMCTBOM.

Jns mpoMUCIIOBUX TiANMPHUEMCTB YKpaiHW €(QEeKTHBHUM YyIpPaBIiH-
CBKHAM IHCTPYMEHTOM € po3po0OKa caMe IHHOBAIIWHOI cTparerii PO3BUTKY,
OCKIJIbKM BOHA MPUCKOPIOE TOCTIHUI PO3BUTOK IiJIPUEMCTBA B YMOBaX
PHUHKY; 3a0e3neuye KOHKYpEHTHI IepeBard Ha OCHOBI JIiJIEpCTBAa B TEXHO-
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JIOTisIX, po3poOIli Ta BIPOBAHKCHHI HOBHX TOBapiB, SKOCTI MPOMYKIIii; BU-
3HaYa€ MO3MIIII0 Ha PHHKY; CTBOPIOE OCHOBY ISl CYCIIJIPHOTO BH3HAHHS ITiI-
npuemcTBa. QopMyBaHHS iHHOBAIiNHOI cTparerii mependadae MPUHHATTSA
CTparerivyHuX IiJieil, OIiHKY MOXJMBOCTEH Ta pecypciB Uisi X BHKOpHC-
TaHHs; (JOPMYBAHHS Ta aHaJ3 aJILTEPHATUB; MiJTOTOBKY KOHKPETHHUX IPO-
rpaM, HpPOEKTIiB, OIO/PKETIB; OIIHKY CHJIBHHX 1 CaOKuX CTOpIiH MiJmpu-
€MCTBA 3 YpaxyBaHHSIM OOpaHUX LIJIEH.

Po3pobusitoun cTparerifo i TaKTHKY IOBEMIHKH, BITUM3HSHI Mij-
MIPUEMCTBA TTOBHHHI BH3HAYAJIEHUM (DaKTOPOM BBaXKATH iHHOBAI[IMHWI I10-
TEHIiaJ, KU Mae OyTH CIIPOMOXKHHI 3a0e3MeUNTH KOHKYPEHTHY TepeBary
B MIXKHApOTHOMY CEpEIOBHIN. 3POCTaHHA KOHKYpPEHIlii B SIKOMY BH3HAuae
HEOOXiIHICTh MOCHJICHHS! PEaKTHUBHOI CIHPOMOKHOCTI MiJIPHEMCTBA Ji€BO
pearyBaTH Ta CTBOPIOBAaTH aJalTHBHI BHYTPINIHI MEXaHI3MH, MOKJIHMKaHI
a/IanTyBaTl HOBI BUMOTH JI0 1IHHOBAIIHHOI JisUTEHOCT] HAa 3MiHHUX PHHKAX.

Orxe, nmorpeba B po3poOLi MexaHi3MiB YNpaBliHHS iHHOBALlil-
HHUMH TIpOIeCaMy BUKJIMKalla HEOOXiTHICTh CTBOPCHHS Teopii IHHOBAIil-
HOTO MEHEIKMEHTY — CYKVITHOCTI MEBHUX OpraHi3alliiHO-eKOHOMIUYHHX
(hopM Ta METOIB BIUIMBY Ha BCIX CTaJisfX IHHOBAILIMHOTO IpoIIeCy Ha PiBHI
OCHOBHOI JJAHKH €KOHOMIKH — OpTaHizamii (i ImprueMcTBa).

KPUTEPUH ONEHKH 1 OIITUMM3AIIUSL
BHYTPEHHEHU TPAHCIIOPTHOMU JIOTTUCTUKHU
KPYIIHOI'O IPOMBIIIVIEHHOI'O IIPEAIIPUATHUA

lﬂkymm A.A., Baey A1
'Kopnopayus “Ipommenexon’, [qnenponemposck, iakunin@ptcor.net
~[lHenponemposckuil HAYUOHAbHBLIL YHUSEPCUMEM
Jrcenesno0opodicHo2o mpancnopma um. B. Jlazapsana, zaets.evm.diit@gmail.com

Ha coBpeMeHHBIX TIPeIIPUATHAX KEIC3HOAOPOKHOTO TPAHCIOPTA
BaXHBIMH acCIleKTaMH pPa0OTHl SBISIOTCS IPOM3BOJACTBEHHAS JIOTHUCTHKA,
obecrieueHne 0€30MACHOCTH PaOOTHL, MOBBIMIEHNE Ka4ecTBa MPEeIOCTaBIIsIe-
MBIX YCIIYT, KOHTPOJIb BBIOJHEHHS 3aJaHWH, aBTOMATHYECKHHA Y4eT pac-
XO0JI0B, COOp CTATUCTHYECKON MHGOPMAIIUU U ITPOrHO3MPOBAHUE COCTOSHUS
TPAHCIIOPTHOTO TMapKa C BO3MOXKHOCTSAMHU MPEAYNPEKACHUSI KPUTUUECKUX
coObITHil. JIns peanu3aiiy BceX BBIMICIICPECYUCICHHBIX 3a/1a4 B KOMITJICKCE
HE00XOTMMO TPUMCHEHAE aBTOMATH3UPOBAHHBIX CUCTEM, OCHOBAHHBIX Ha
MPUMEHEHUH TI00aThbHBIX HaBUTaIWOHHBIX cITyTHUKOBBIX ('HC) TexHOIO-
THH U CpeaCcTB OECIIPOBOTHOM CBA3M.

3amaun MPOW3BOACTBEHHOM JIOTUCTHKH SIBIIOTCS MIPHOPUTETHBIMU
JUISL IPEANPUATUN C Pa3BETBIECHHOW CEThIO XKEJIE3HOJNOPOXKHBIX MYTEH U C
0ONBIIMM TPAHCIOPTHBIM TapkoM. llenbio maHHOM 3a7auu SIBISETCS CHH-
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JKCHHUE BPEMEHHU MPOCTOCB TEXHUKH, ONTHMHU3AIMS MApUIPYTOB IEpe/IBH-
JKCHHUsI, TPEJOCTABICHUE AUCIETYEPY MIHOBEHHON MH(OpMAIUK AJIsl ore-
partuBHOro ynpasiaeHus. J[ist oreHku 3QGEeKTHBHOCTH BBIMOIHEHUS U TO-
CIIEAYIONIEH ONTUMH3ALIK dTON 3a/laui pesiaraercs npeJcTaBuTh padboTy
TPaHCIIOPTa HA IPEANPUATUM B BUJIE ONIEPALUI, KaKasi U3 KOTOPbIX UMEET
OIpEJICNICHHBI HA0Op XapaKTepUCTHK, TAKUX KAaK: CTOUMOCTb, BPEMsI BbI-
TIOJTHEHUSI, MapIIPYT, PAacCTOSHKUE, HEOOXOMMOe BpeMsl Hayaja M KOHIIA,
KOJIMYECTBO W THIl HCIOJB3YyeMbIX TPAHCIIOPTHBIX €JUHHUI] U HEKOTOpHIC
npyrue. OCHOBHBIM ITapaMeTpoM IS ONTHMHU3AIUA TTPUHUMACTCS CTOU-
MOCTb, & BTOPOCTEIICHHBIM BPEMsI, TAK)KE Ha HEKOTOPBIE U3 HUX MOTYT OBITh
HaJOXKeHbI orpaHudeHnsi. CTOMMOCTh B OOIEM Cliydae CKIIaIbIBACTCS U3
TPaHCHIOPTHBIX 3aTpaT (cTouMocth ['CM, TpaHCIOpTHBIE COOPBI), KOTOPEIE
HanpsIMyIO 3aBUCST OT MaplupyTa ABWKeHHs. [1oaToMy 1711 onTuMHU3aLuu pac-
XOJI0B HEOOXOIMMO PEIIMTh 3a1a4y HAXO0XKACHH O THMAIBHOTO MapLipyTa.

Kaxnplif MapmpyT mpeacraBisieTcss Kak Habop TOUeK U UMeEeT psif
XapaKTEePUCTHK: KOOPIMHATHI HAyaJIbHOW, KOHEYHOW W IPOMEKYTOUHBIX
TOYEK, JUIMHA IYTH, IPOTHO3MPYEMOE BpPEeMs NPOXOKACHUS, MH(popManus
00 orpaHHYEHHSIX (CKOPOCTH, BECa U IPYrvX), CBEJICHDS O JIOMOIHUTEIBHBIX
3atpatax. KOHTPOJIb MPOXOXKACHHS MapIIpyTa OCYIIECTBISIETCS TOCPEICT-
BOM CHCTEM HICHTU(UKAIUK, B MEPBYIO OYEPeb CHCTEMbI CHYTHUKOBOIO
MOHHUTOPHHTA paboTaroIeii COBMECTHO C CHCTEMOH PaJroYacTOTHON HIICH-
TUGHUKAUU U HATOJNBHBIX CUCTEM OMPE/ICICHUS TTOJOKEHHSI TTO/IBHIKHOTO
coctaBa. /s oneHku 3(h(HEKTUBHOCTH M Pa3pabOTKU METOIOB ONTHUMHU3a-
WU DKCIUTyaTalluy TpaHCIIopTa CO31a€TCA MMUTAIMOHHAsA MOACIb pa6OTBI
TpaHCIIOpTa MPENNpUATHS. 3ajada ONTHMH3AIMUA ITOW MOJIETH OCHOBBI-
BACTCsl Ha PEIICHUH TPAHCIOPTHOW 3a]a4yyl 10 HaXOXJICHHUIO KpaTyauiiero
MYTH C PSIIOM OTPaHUYEHUH.

Jist moCTpOeHUsT TaKOM MOZENIM Ha IpUMepe KOHKPETHOrOo Mpea-
MIPUATHS HEOOXOMMO HCIIONB30BaTh JAHHBIE, TOTYYEHHBIE OT CHCTEM KOHT-
POJIST MECTOIIOJIOKCHHS U DKCILTyaTAIlHOHHBIX XapaKTepUCTUK. Takue cruc-
TEMBI MO3BOJISIIOT B PEKHUME PEATbHOr0 BpeMeHH (C JMCKpeTH3almeil mo-
panka 10 ¢) ompenenuTs MECTOMOMOKECHHE €ANHUIBI TIOJABHKHOTO COCTaBa
(c TourOCTHIO 710 10 M) U IepeaaTs JaHHBIE (MUPOTY, AOJITOTY, BEICOTY HAT
YPOBHEM MOps, CKOPOCTb M YCKOPSHHE) Ha TeJIeMaTHYeCKHil cepBep JIs Jalib-
Helmeld 00pabOTKH TMOCPEACTBOM KaHAJIOB OECIPOBOIHON CBS3M (TaKUX
Kak MoOWibHBIE makeTHble GSM-cetu, udpossie CSD-kanaibr, WiFi-cetn).
ITocne coopa, uHpOpMaIwst coxpaHseTcs B 0a3e TaHHBIX TEICMATHYECKOrO
cepBepa W MPHUTOHA JUIS aHAIW3a M Nepelayd CTaTUCTHYECKHX JaHHBIX B
MOCTPOEHHYIO MOJIENb, IJIe Ha OCHOBE COOpaHHBIX IMOKazaTejeld mpu mo-
MOIIM MEXaHM3MOB HCKYCCTBEHHOTO HMHTEJUIEKTa BO3MOXKHO OIIPENCIUTh
BEPOSITHYIO 3arpy3Ky TPaHCIIOPTHOH cHcTeMBl B OynymieM. B coBokynHoCTH
C TIPOTHO30M, aHAJIN3 APXUBHBIX JAHHBIX TI03BOJISCT BBIIATH PEKOMCH IAITIH
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110 YCOBEPIICHCTBOBAHUIO TPAHCIOPTHOW CETH, ONTHMHU3AINH rpaduka Pa-
60TBI TpaHCHOpTHBIX CpeI[CTB nu COKpaH.[eHI/Iﬂ paCXO,IlOB Ha COﬂep)KaHI/Ie
TPaHCIIOPTHOTO MapKa.
BEPBAJIBHE MAHIITY.JIFOBAHHS
CBIIOMICTIO CIIOJKUBAYA B CYUACHIN PEKJIAMI iK1

Pyoenro C.M. Xapxkigcokuil 0epicagruil yHigepcumem Xapyuyeantst i mopeiei
61051, eyr. Knouriecvka, 333. Ten.: (057) 336-89-79, (057) 336-88-44
@axe: (057) 337-85-35, (057) 336-94-88, e-mail: hduht@kharkov.com

Pexnama (nmar. reclamare — crBepmkyBaTH, BUKPUKYBATH, IPO-
TECTYBaTH) — YaCTHHA MapKETHHTOBHX KOMYHIKallil, y MeXaX fKOi Bij-
OyBa€eThCs OIUIaUY€HE TIEBHUM CIIOHCOPOM PO3IOBCIOMKEHHS HEIEePCOHai-
30BaHOl iH(oOpMaIii 3 MeTO NPHUBEPHEHHS yBard 10 00’€KTa pekiamy-
BaHHs, (POPMYBaHHs Ta YTPUMAaHHS iHTepecy A0 Hboro. JlMHaMi4HO TTOHOB-
JIIOFOYHMCh, B PEKJIAMHUX TEKCTax /Ul BIUIMBY Ha CIIOKMBaya BUKOPHCTO-
BYIOTBCSI PI3HOMaHITHI METOJIMKN  TexHiku. OJHaK HalBa)KJMBIIIOIO Yac-
THHOIO pPEKJIaMH 3aJIMINAEThCS BepOanbHUII KOMIOHEHT — ii ciloBecHa
(dopma, — a Bifeo- Ta aymiopsau BHKOHYIOTH a00 (OHOBY, a00 ITiICHITIO-
BaJbHY (QyHKIIF0. JloCTimKeHHSIM BepOalbHOTO KOMITOHEHTA PEKJIaMH 3aii-
MaeThCcsl OaraTo MpoBimHMX JiHTBICTIB, cepen skux K. [umo; A. JIuteu-
nopa; A. Comorenko, O. JImutpies, B. 3ipka, [I. Pozentans, M. Koxres,
X. Kadranmkues, 1O. [Tuporos, T. JliBumup, €. Measeaesa, 1. Mopo3osa,
10. Yammincekwuii, FO. Illesuenko-Korenko.

MeTol0 HaIOro AOCII/KEHHS € BHU3HA4YEHHS pOJii BepOalbHUX
MaHiIyJIeM y pekiyiami 1ki, 3aBIaHHSIM — PO3IJIS JIIHIBICTUYHUX MEXaHI13MiB
CTBOPEHHSI TEPEIyMOB ISl YIPABIiHHS CIIOKMBAIlbKMM ITONMTOM Ha CO-
JOmOIN dYepe3 pPEeKJIaMHI CIIOTaHH — TIOBIOMJIEHHS E€MOTHBHOTO THILY,
3BepHEHi J0 iHTYIMil Ta MOYyTTiB KOHKpeTHOTro aapecara. Jhkepermamu Ha-
I0i PO3BIJKH CTaJM PEKJIAMHI CIIOTaHH, IO € CKJIAJHHKAMH ayIio- Ta BiJeo-
peKiIaMu Ha pajio, TejacOadeHHi, Ha/y TPAHCIOPTHUX 3acobax, Ha Oirbop-
Jax, OpeHaMoOUIsIX, Ha [HTepHeT-caiiTax [7] Tomo. OCHOBHI TEPMIHH, SKHMH
MU OIepYBaTUMEMO, — MaHiITyJeMa, CJIOTaH Ta KOHIIEIT.

MaHinynema — 1e CyKyImHiCTh MOBHHUX OJMHHUIb 1 MPUHOMIB, SIKi
JO3BOJIAIOTH peai3yBaTH y pekiami i1 cmenudiuHy IiHHICHY aJpecaTHy
HacTaHOBY: “fl mepekoHyro [Mu mepekoHyeMo], mo X Ho0pe Ui CIIOXKHU-
Baya; A pamky [Mu paanmo], mob croxuBad 3pOOHB IOCH, OCKIIBKH 1€
mock noOpe s cnokuBada”. MaHimynema, 00pa3Ho KaXydd, «HAPOIKYeE»
TOBAp/MOCIYry HiGM BApyTe B 1ilb0BOMY iH(OpMariitHOMy modi. [i pyHk-
it — OyTHM KBAaHTOM 3MICTy, 3aMiCHUKOM I[ITICHUX CHTYaIliii 1 CHOKETIB,
HEeCTH B co01 mam'sITh PO CTaHKU 00pa3iB, 10 BBOAATHCS B PEKJIAMHUN TEKCT
TUTBKY 31 3HAKOM ILIIOC, 13 3aTaJIbHOI0 CEMOIO 2apHutll/Kpawuil, i 3BEpHCHOI0
no emouii anpecara. lle 3arampHa cTpareriyHa BepOajgbHa MOJENB PEK-
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JIaM¥, IO OPIE€HTYE Ha MOMYK e()eKTUBHUX 3MiCTOBHUX MMiIXOIiB A0 Xapak-
TEPUCTHUKH IIPOIIOHOBAHOTO TOBAPY/IIOCIYTH 3 METOIO aKTyalli3auii iHTepecy
1 mii cnoxwmBayva [ 1, 18].

PexnamMHMiA crora” — TEKCT, IO MiCTUTh MaKCUMyM iHdopMarii Ta
MiHIMYM CJIiB, YHACIIIZIOK YOTO TSDKIE JI0 BUPAXKESHHSI OCHOBHOI 1/1e1 peKiamu
JIeKiTbkOMa clioBamu. BiH € crienugiuHuM MapKepoM, KBIHTECCHIIIEIO TEKCTY,
“y HBOMY, SIK Yy KpalulMHI BOJIM, BiJIOOpaKa€ThCsl peKJaMHa i/iesi, yBeCh
3MICT pEKJIaMHOI KammaHii — sk (akTauHuid, Tak i emouiinmii” [4, 4].
PexnaMHi ciioraHu JIeTKO 3anmaM’SITOBYIOTBCSI Yepe3 CBOIO CTUCIHICTh, OPHUTi-
HAJIbHICTb, IParMaTA4He CIPSIMYBAaHHS, 3pO3YMUJIICTh IEPECIYHOMY CITOMKH-
BadyeBi, “piBEHB CKIAIHOCTI PEKIAMHOTO ITOBIIOMIICHHS Mae OyTH Ha 10 myHK-
TiB HIDKYIM cepeaHboro IG (piBeHb 1HTENEKTY) TOTO COIiaTbHOTO IIPO-
IAPKY, JUIS IKOTO0 BOHO mpu3HaueHo” [3, 72]. “Croran uurae y 4-5 pasis
Ginbliie JIFOfICH, HiXK MOBHUI pekmaMunii Teker” [2, ¢. 62], BiH “cxoxuil Ha
Teserpamy, 1o HOBII[OMJ'ISIC iH(opMarito, 3 SIKOi JIF0U POOIISTH BUCHOBOK,
4u BapTo iM ynutat gam” [3, 11]. “Came cioran MiCTUTh HAWOUTBIIMI eKC-
MIPECUBHUI MOTEHIlia), OCKIJIBKM B HBOMY BHKJIQJAa€ThCsl pPEeKJaMHa KOH-
enis — izest rosapy” [3, c. 15].

Ham3BuuaitHO BaXJIMBOIO B CTBOPEHHI PEKIAMHHX CJIOTAHIB €
“KoHIIenTyami3alis — OOUH 13 IPOIECiB Mi3HABAIBHOI JiSUTPHOCTI JIFOAUHH,
0 MOJIsira€ B OCMHCJICHHI U YIOPS/IKYBaHHI pe3y/lbTaTiB BHYTPINIHBOTO
pedIIEKCUBHOTO JOCBIAY JIOAMHM U YSBICHB MPO 00'€KTH, SBUIIA AIHCHOCTI
Ta ix o3naku” [5, ¢. 258]. Konienty, siKi ysBisie cobi JiF0iHa, CIPUAMAIOYN
PEKJIaMHi CJIOTaHH, MPOOY/KYIOTh y Hel MOYYTTS, SIKi CIIPUSIOTH 30yTY peK-
JTaMoBaHOi mpoxaykuii. Bpammii crmoran 3Myinye aapecaTa HE TUIBKH pO3-
mmpoBYBaTH peKIaMHy iH(OpMAIlifo, aje i 3armam' S TOByBaTH ii.

Hacammepen po3ristHeMo, 3 SIKHX eJIEMEHTAPHUX yTBOPESHB CKIIaza-
IOTBCSL PEKJIaMHiI cloraHd. J[o 3HAYymmX MaHIMyISITHBHUX KOMIIOHEHTIB
HaJjeXXaTh MPUKMETHUKH, AiecioBa i iMeHHUKH. Came MPUKMETHUKY uepe3
BEJIMKY KOHIIEHTPAL[I0 B HhOMY ITO3UTHBHOI OLIIHKHU IIPUIIISETHCS OCHOBHA
yBara: Xopowti, Kpawuil, eKCKIO3UGHUU, CYY4aCHUl, CMAauHUi, HOB8ull, 00-
cmynnuti. Hanpukian, Mapc:Vee naiikpawe ¢ mo6i. Milka: Cnpasoicniii
monounutl woronad Snickers: Cynepnoowcusnuti 6amonyux. BadensHbiii 6a-
torunk DuUplo: I'opixosuil i nisichuii! Tomo.

Pexmamuy indopmarito OiTbII AWHAMIYHOIO, €KCIIPECHBHOIO pO-
outp nmiechiBHa jexcuka. Hampuxman, Nuts: 3apadu mizxu! Nuts Ilomy-
HUYKa: 3axpuil oui, eiokputi pomuk! Picnic: 3’ixc tioco nepuwum! Hocmy-
nucs cnokyci! Mars. [looaii 3adosonenns! Snickers 220 V. Homnoorc enep-
2iro! TWiX: 3pobu naysy — 3’ixc Twix. TWixEXtra: 3pobu excmpa!

IMeHHUKH, K MaHil‘IyJ'IHTI/IBHi 3aco0M B pekjaMi, HOAIISIOTECS Ha
IMEHHUKH-IIIHHOCTI Ta lMeHHI/IKI/I-anaRTI/IBI/I Bonn pobmsiTe KOpUCHY mO-
CIIYry 1 pekiaMicTaM, 1 CIIO)KMBadaM: 3ayd4alOTh i 30CEPEIUKYIOTH YyBary
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CIIOXKMBada Ha TOBapi, MPOMO3HUIIii, TOCITy3i, HAIITOBXYIOTh Ha 00pa3u, Io-
PIBHSHHS Ta 3MYIIYIOTh JYMAaTH PO HMiHHICTH TOBAapy 3a PaxXyHOK CIIiB, IO
BHU3HAYAIOTh “BiUHI” IHHOCTI [6]. IMCHHUKI-IIHHOCTI peati3yloThCs B CIIO-
ranax: Snickers Hard: Ilpu swcopemrkux nanadax 2onody! (xomrent I10-
PATYHOK). Bicma: Cmax nioicnocmi. € nepepea? € KitKat! (xonuent
BIJIIOYNHOK); iMeHHuKH-aTpakThUBH (aHrI. attract — 3amyuaTu, mpu-
Ba0IIOBATH) MAIOTh CEMAHTHUYHI JTOMIHAHTH HOBUHKA, AKYIS, 3HUICKA, NO-
dapynok, npu3s, sakicms, eapanmis tomo. Hampuknan, Llykepkm “¥XKysi-
neun”: Lapanmis sxocmi (xounent SAKICTD). Wispa: Bes cnpasa 6 ua-
pisnux nyxupysx (konnent [IPUBABJIMBICTD).

VY cy4acHHX pEKJIAaMHHX CJIOraHaxX aKTyaJbHHM € BUKOPHCTaHHS
KBaHTOPIB — OCOOJIMBUX OJMHHUIG JIOTiYHOI METAMOBHU, SIKi BHKOPHCTO-
BYIOTBCS ITPH OOYMCIIEHH] IpeAnKariB. Y HPUPOAHIA MOBI KBaHTOPH — L€
CJIOBA 3 KUJIBKICHOIO CEMAHTHKOIO (yci, 0esiKi, KodcHutl, mano, bazamo, Oinb-
wicmos, MeHwicms, 00U08a, YuMano, iHOOi TOWIO), KUIBKICHI YHCIIBHUKH,
KBaHTOPHI 3aiMEHHUKH ¥ 3aiiMEHHUKOBI TIPUCITIBHUKU: 6€Cb, YCIOOU, 3A6XHCOU,
noscsikuac Touo [5, c. 206, 206]. Tak, nanpukian, TUC: Biouysacw neekuti
20100? Tyk. 3asoicou pazom! 3asaicou mym!; T'opixu 3 yceozeo ceimy. Dolche
Big President — i scecsim zauexac! Coca-Cola: Tpu minviionu wooms
(cmoran 1917 p.). Coca-Cola: [llicme minviionie wopoxy (cnoran 1925 p.).
Bpenn “Mauo”: “Iopixu 3 ycvoeo ceimy™, *“Minkieetl — minvku 01 dimeu”,
Mapc: Yce 6yoe ¢ wokonaoi! Cuixepc: Iopixie nemipano! PicnicMera:
Topixie 6azamo ne 6ysae, PicnicKingSize: Liiruti 6amon epeyvkux 2opixis!
Nuts: Xouew binvwoeo? Pyxaii mizkamu!

3amaM’ATOBYETHCS CIIO)KMBAYCBI BUKOPHCTAHHS 1HIIOMOBHUX CITiB
a00 CHOJy4YeHb 1HIIOMOBHOTO CJIOBa 4M MOp(OEIeMeHTa 3 MOUMPEHUMHE
yKpaiHchkuMHu ciioBamu. Hanpukian, He eanvmyii — cHikepcyi! (KOHIIENT
AKTUBHICTDB). Crikepchu y ceoemy gopmami (xorent CMUIMBICTD).
OnHuM 31 coco0iB akTyasizailii JeKCHYHNX OJUHHIb € TAKOK MeTadopu
3aiis (mope nanois, cesmo cmaxy): CocaCola: Hatinpusimmiwuii is nanoie
3emni (xouuent JPYIXHIN). Invite: Hailsueioniwa nepemoza nao cnpazoro
(xorment 3AOLHAIJINBICTD).

VYsBa Wi 9ac CIpUHATTS pekilaMH DKi MTOCHITIOE areTHT MOTEH-
[IHHOTO CIIOKMBaYa, & HEMOXKIINBICTh 33I0BOJIBHUTH PeabHUI a00 ysIBHUN
TOJIOJI 3aCTaBIISIE JIFOIMHY BiI4yBaTH ceOe HEIACHOIO i 3HEPBOBaHOO (X0ua
1HOJII BUKJIMKAE W MPSIMO MPOTHIIEHKHI eMOLiT).

Peknama 00cnyroBye HaifBa)KJMBIIIE 3 OCHOBHUX 0a)KaHb JIFOJIMHU —
nparseHHs 1o BOJIOJAIHHS, 3aexkau CympoBOKYHOYHCH O3UTHBHUMU
emo-uissMu: baynmi — paticoka naconooa (xornentn HACOJIOJA, 3AJ1O-
BOJIEHHS), Yymak 3amosaacuw — euzody macw! (xonuent [TIPUBYTOK);
Coca-cola: Vnitimaii xeunio! (kouuent CMUUIMBICTB); TM Csitou: Iloko-
JiHHs maicmeprocmi. Toxoninus noboesi. Kasa “Sko0c”: Apomoxcamum,
wo 30auxcye (konuent JIOBOB); xonaurepcbki Bupodbu “Pymen”: Hawa
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saxicme — Bawe 300pos’s (konuentu SKICTb Ta 3JOPOB’S); Komnanis
“Jlicoa kaska”: Ha wwsxy oo ycnixy! (xoutent YCIIIX), Kinder Bueno:
Cnoxycnusuil i neexuii! (korment CIIOKYCA).

BucnoBku. [IpoananizoBaHuii Matepian mpoAeMOHCTPYBaB MeXxa-
HI3M MaHIIyJIOBaHHS 4epe3 BepOaJibHy peKjaMy KOHIIENTaMH CBiJOMOCTI
CHOXKMBaya, IO MEPEHOCHTh HOro 3i CBITY PEalbHOCTEH Y CBIT MOXKJIHU-
BOCTEH, UTI031H, CIPHUAIOYM BUHUKHEHHIO e()eKTy HEBrAMOBHOTO OaKaHHS
BOJIO/IIHHS. Y PEKJIaMHOMY CJIOTaHi SICKpPAaBO BTUIIOETHCS pEKJIaMHa Ipo-
MO3MIISl Ta amensuis A0 MOYYTTiB JIIOJWHU. PekimamHuMi ciioraH Xapak-
TEpU3YETHCA, 3 OHOTO OOKY, BepOaJbHUM BHOOPOM NMparMaTU4HOro CIps-
MYBaHHS BCHOTO PEKJIAMHOTO MHOBIJOMJICHHS; 3 IHINOTO — MaHIiIyJIsATHB-
HUMH 3ac00aMH, AKi JUKTYIOTh HOTO CTPYKTYpY i IparMaTHKy, IO B Iepe-
Ba)XXHIH OLTBIIOCTI MAalOTh KOHOTAIlIIO MPHBAOINBOCTI, CIIOKYCH; SICKpaBUH
Ta OPHUTIHANBHUHA 3MIiCT, BHACTIOK HYOTO aapecaT He IOKIAJa€ BEITHKHX
3yCWIIb Ul OCMUCIICHHS W 3amam’sITOByBaHHsI 1H(opMallii, siky BOHH Mic-
TATh, TA IPUIOAHHS TOBAPY.
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