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CoBpeMeHHbIE JOCTW)KEHHsS B Hayke W oOpa3oBaHuu: COOpHHMK TPY/IOB
MexnyHapoqHOH Hay4yHOH KOH(epeHuuH, 25 ceHTs0ps — 2 okTsiops 2008
r. — Xmenpaunkuii: XHY, 2008. — 224 c.

B cOopuuk BkiroueHsl Matepuaisl 1[I MexayHapopHoH HaydHOH
KoH(epeHumn «COBpeMEHHbIE IOCTI)KEHHS B Hayke M OOpa3OBaHHU»,
npoBenenHol B M3pamie B cenTsiope 2008 r. B 1. Heranus.

Paccmotpens! npoGiieMbl 00pa3oBaHus, TUHAMHKH M HAJAECKHOCTH
TEXHUYECKUX CUCTEM, MAaTEepPUAJIOBEACHUsS, HSKOHOMHKH, YIPABIICHUS,
WUCTOPHM M MEIWLIUHBL. B CcOOpHHKE KpaTKO IIPEJCTaBIEHBI JOKIaJIbI
yuacTHUKOB KoH(epeHnnu. OHu Oe3 MpaBOK OMyOJIMKOBAaHEI B TAKOM BHIIE,
B KakOM OBUTH NPE/ICTABIEHbl aBTOPaMH.

COOpHHK paccUMTaH Ha YYEHBIX ¥ WHKEHEPOB, pAOOTHUKOB BBICIIIMX
yueOHBIX 3aBEJCHUN U aCTUPAHTOB.

Peoaxkuyuonnasn konnecusn:

Boropour A.T., n.7.H. (Ykpauna), Byoymuc A. n.1.1. (JIutea), Cumun P.U.,
n.7.H. (Ykpauna), Poiisman B.I1., n.1.H. (Ykpauna), Coxon B.M., n1-p
(U3pawub).

Omeemcmeennulil 3a ebinyck npogh. Poizman B.I1.

VYTBepKIeHO K Te4aTh COBMECTHBIM 3acenanueM Vcnonkoma
XMenpHUIKOW 00acTHOM opranm3anuu Coro3a HAYYHBIX U HHKCHEPHBIX
o0beMUHEHUH YKpauHbl W YKpawHCKoro HanmoHambHOTO KOMUTETa
IFTOMM. ITporokon Ne6 ot 22 aBrycra 2008 .



Ceknus npoodJjem AMHAMUKH u
HAJCKHOCTH TCEXHHYECCKUX CHCTEM

AHAJIN3 I'A30OBBIX CHJI T”ABOMATI'HUTHOTI'O
IHOJABECA BBICOKOCKOPOCTHBIX POTOPHBIX
CUCTEM

*Cokon B.M., *Poiizman B.I1., *5ocopows A.T.
YWnemumym npozpeccusnvix uceredosanuii, Apad, Hspaunw
2 XvembHuyKuil HaYUOHATLHbIL yHueepcumem, Ykpauna
Hayuonamsmwiii mexmumeckuii yuueepcumem Yxpaunvt « KIIH»
Ten. +972 72 211 32 05; E-mail: vmsokol @012.net.il

l'azomarHuTHBIA TOABEC poTopa oOpasyercss NMpH B3aUMOJCHCTBHU
MPUIOKEHHBIX K POTOPY M MPOTUBOINOJIOKHO HAIPABIEHHBIX NOABEMHOU
razopoil cuibsl N, 0OyclOBIEHHOHM [aBlIeHHEM Tra3a B 3a30pe MEXAY
pOTOPOM M CTaTopoM, M cwibl F MarHuTHOro (3JIEKTPOMArHUTHOIO)
NPUTSDKEHUS  poTopa K craTopy. BsaummogelicTBueM  3TUX  cUI
obecrieunuBaeTcs aBTOPETYIMPOBAaHHE 3a30pa Ia30MarHUTHOIO IOJBECA U
€ro ajanTanus K W3MEHEHHUI0 Harpy3ku. B snexTpuueckux MammHax B
Ka4yecTBe Harpyxaromeil cuiasl F MoxXeT ObITh HCIONB30BaHa €CTECTBEHHAS
CHUJIa AJIEKTPOMATHUTHOIO MPUTSDKEHUSI pOTOpa K CTaTopy.

Ilockonbky rasoBas NOABEMHAsl CHJIa B Ta30MarHUTHOM IMOJBECE
CO3aeTCsl Ta30CTaTUUECKUM JABJIEHUEM CIIOSl Ta30BOM CMa3Ku B pabouem
3a30pe MEXAy POTOPOM U CTaTOPOM, METOABI pacueTa ra30BOH IMOJbEMHOMN
cuia (Kak M KOHCTPYKTHBHBIE METOJNBI CO3/IaHMs CIIOSI Ta30BOM CMa3KH)
AQHAJIOTUYHBl COOTBETCTBYIOIIMM METOAAM, NPHUMEHSEMBIM B TEOpUU U
MIPAKTHUKE Ta30CTaTUYECKUX OIOP.

IIpu BeIBONIE ypaBHEHUs PeliHonbaca BBeEM AOMYIIEHUS:

» DBymem cuurtaTh, YTO OTHOIIEGHHE TONEPEYHOr0 M MPOMOIBHOrO
JIMHEHHBIX MAcCIITa00B, a TAKKE COOTBETCTBYIOLIUX MACIITA00B CKOPOCTH ra3a B
CMa304HOM CJIOE HAMHOTO MeHblle eauHuIpl Ilycts hy — HOMHHANBHAs
BEJIMYMHA IUIOCKOT'O KOJIBLIEBOIO Ta30BOr0 3a30pa WU LATHHIPUYECKOTO 3a30pa.
Ilycte Taxke Lyp — XapakTepHelii MacliTa®d JUIMHBI Ta30BOTO  CJIOS,
onpenensieMslii paguycoM Ry pacronoxeHus orBepcTuii HaanyBa B ITIOCKOM
KONBLIEBOM 3a30ope U R — pamuyc poropa B INUIMHAPUYECKOM 3a30pe€.
OTHOIIIEHNe TOMIMHBI Ta30BOro cnos hy K mMHE cMa3odqHOro Cios HMeeT

0 -3 o
TIOPAIOK L~ 10 , T.C. npeHe6pe>1<I/n\40 MaJio Mo CPpaBHECHUIO C CAVUHULICH.
g0

» ByneMm cuutaTth, YTO CJION Ta30BOM cMa3ku B paboueM 3asope
MEXIy POTOPOM M CTATOPOM IMPEACTABISET COOOH CIUIONIHYIO0 Cpefy. DTo
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JIOITYTIICHUE HAKJIAJBIBACT OIMpPE/CIICHHBIC OrPAHUYCHUS Ha HOMUHAJIBHYIO
BeIMUMHY Ng razoBoro 3azopa. Kpurepuem OLEHKH 3TOro HOIYIIEHHUS
sBisiercst urcno Kuyzacena:

anli, (1

rae ly, — nnuHa cBoGomHOro mpodera MoNEKynsl raza (U1 BO3AyXa HpH
HOpPMaJbHBIX YCIOBHAX |p=0,06 MkM). ['a3 MOXHO paccMaTpHBaTh Kak
CIUTOIITHYIO cpedy npu 3HaueHusx unciie Kaynacena Kn<0.01.

» bymem cuuraTh, 4TO CHJIBI HHEPIMH B CJIO€ Ta30BOW CMa3KH
MIPEeHEeOPEeKUMO MaJlbl M, CIEAOBaTEIbHO, Majo MOAM(HUINPOBAHHOE
yucno PeitHonbaca, npeacrasnsionee co00i OTHONIEHHE CHII MHEPIUH
CUJIaM BSI3KOCTHU:

ReS=M Moo <1, 2)
lug I-gO
rne Uy — xapakrepHasi CKOPOCTb CKOJIBXKEHHUSL.

» byneM cuntath, YTO TEIUIOBOM PEXKHM B CIIOC TA30BOH CMa3KH SIBIISCTCS
M30TEPMHYECKIM (p- pt= const] U, CIIEZIOBATENIBHO, TEMIIEPATyPa B CMa304YHOM
crnoe mocTosHHa. CNEACTBUEM 3TOTO MPEANONOKEHUS SBISETCS IOCTOSHCTBO
ko3 duIMenTa L4y TMHAMIYECKOH BS3KOCTH, 3aBUCSILETO NPAKTUYECKH TOJBKO OT
TeMITepaTyphbl.

» bygeMm cumrtarth, YTO MACCOBBIE CHIIBI B CIIO¢ Ta30BOH CMa3Ku
MIPEeHeOPEKUMO MaJTbl, TIOCKOJIBKY TIPEHEOPEKMMO Masia COOCTBEHHAs CHJIa
TSDKECTH JIEeMEHTapHOro o0bema rasa.

Wnrerpupyst (1) ¢ yaeTrom NpUHATHIX TOMYIIEHUH, HalIeM ypaBHEHHE
PetiHonbca B BEKTOpHOU (hopme:

_ o(H.p
div(- H3porad p+ AU Hgﬁ}a%‘ﬂ=o, €)

-1
e Hg=h;-h,— Oespasmepnas BenuuMHa pabodyero 3a3opa,

P=p-p,'— OTHOCHTENBHOE JABIEHME B CIOE Ta30BOH CMa3Kw, hy —

pasMepHasd BEIMYHMHA pa60l1ero 3a30pa, Pp — XapakKTepHOEC abCOoMIOTHOE

JABJICHUE, PABHOC JABJICHUIO HaJAyBa [Js WIM JABJICHUIO [y oxpyxcafomeﬁ
cpenbl, IpUYeM

A 61UoLyo

_—h2

pO g0
€CTh YHCJIO C)KUMACMOCTH,

(4)



_12u5L%

2
hgo Poto
€CTh YHMCJIO CAaBJIMBAHUA, to —Macurrad BpPEMCHHU.

()

Bemvuuner Hy u U B ypaBHennu (3) sBIsIOTCs GYHKIMAMA KOOPIMHAT
1 BPEMEHH, XapaKTEePH3YIOLIMMU TEOMETPHIO CMa304HOr0 CJIOSl M KWHEMATUKY
poropa. Ypasrenue (3) MO3BOJSET 10 3a/aHHbM yHKimaM H  u U Haiitu

pachpezielieHUe JaBIeHUS B CII0€ Fa30BOM CMa3KH U [10 HEMY PAaCCUUTaTh TaKUE
WHTETrpAJIbHBIE XapaKTEPUCTUKH Ta30BOTO CJIOS, KaK HECyIas CIiocOOHOCTb,
AKECTKOCTb, PACXOJl a3, MOMEHT CONPOTHUBIIEHUS U T.II.

Beenem ¢pyHkuuio

-2
P=p". (6)
[Moxcrasinsist BeIpaxkenue (6) B HelIMHEHHOE BEKTOpHOE ypaBHeHue (4),
npeoOpa3yeM ero K KBa3WJIHMHEHHOMY BHIY:

_ o P
div(CHE gradP + 240 Hgﬁ)ka%=0, ™

Bekropnas ¢opma 3anmcu ypasHenuit (3) m (7) WHBapuaHTHa MO
OTHOLIEHHI0 K TEOMETpUH IIOTOKAa Tra3a B 3a30p€ MEXAYy POTOPOM H
CTaTOpOM (WJIM, YTO TO K€, K T€OMETPHUU IIOTOKA ra3a B CMA30YHOM CIIOE).
IMockonbky onpenencuue gradP He 3aBHCHT OT BHAA CHCTEMbI KOOPIHHAT

(VHBapWaHTHOE ONpeJeNieHne), BBIPKEHUS ISl ONepanuii BEKTOPHOTO
aHanmu3a B ypaBHeHHsX (3) u (7) MOTyT OBITH MHTEPIPETUPOBAHBI B JTF000H
cucTeMe KOOpAWHAT (IEKapTOBOM WM KpPUBOJIMHEWHOH), OJHa W3 ocei
KOTOpOM HampaBlieHa [0 HOPMalu K MOBEPXHOCTH Ia30BOrO CNIOs, a JBE
JIPYTHX TTPOM3BOIBEHO OPUEHTHUPOBAHBI BIOJb 3TOM MOBEPXHOCTH.

W3 M3710)XKEHHOTr0 CIEAYEeT, YTO MPUBENECHUE TOH WM MHOW CHUCTEMBI
KOOpIMHAT B COOTBETCTBHE (hopMe padouero 3asopa MeXIy pOTOPOM H
craTopoM ((popMe IOBEPXHOCTU Ia30BOr0 CJIOsI) MO3BOJSIET IIPeodpa3oBaTh
ypaBHeHue PeliHonbica (7) NpUMEHHMTENBHO K KOHKPETHOH ¢opme
ra30BOro 3a30pa (1, COOTBETCTBEHHO, CJIOS Ta30BOH CMa3KH B 3a30pe).

N3MEPEHUE ITAPAMETPOB JUCBAJIAHCA
BPAITAIOIIUXCA POTOPOB B ITPOLECCE UX
IKCIIVIYATALIUN

Cokon B.M., Hncmumym npoepeccushbix ucciedosanuil, Mzpauis.
Ten.: +972 72 211 32 05; +972 776 56 58. E-mail: vmsokol @012.net.il



B paMkax KOMIUIGKCHON CHCTEMbI HENPEPhIBHOIO  H3MEPEHHSI
JMIUHAMUAYECKMX [apaMeTpoB poTopoB [3, 4] wu3MepeHue mapameTpoB
nucOanaHca MOXET OBITh OCYHIECTBJIEHO IIPH ONPENENICHHMH PacCTOSHUS
MexIy ocbio cummMerpun O 1 ocbro Bpamenus 0; poropa (puc. 1) ¢ moMonisko
Tpex JaT4ukoB Djj B ka0 13 OMOPHBIX (MITH ONU3KUX K HUM) TIOCKOCTEH,
OpPTOTOHAIBHBIX OCH CHMMeTpuM portopa. IlokazanHoe Ha puc. |
TEOMETPUYECKOE ITOCTPOCHHUE TIO3BOJISIET P HETTOCPEICTBEHHOM M3MEPEHUH
paccrosHui §; Mexnmy natdukamu Djj ¥ NpoTHBONEXKAIIMMHM MM TOYKaMU
TIOBEPXHOCTH POTOPA, a TAKKE MU3MEPEHHH JIMHEHHBIX ckopocTel Vi aTnx
TOYEK, UJICHTU(DUIUPOBATD MIPOCTPAHCTBEHHOE TIOJIO’KEHHUE
KOHTPOJIMPYEMBIX TOYEK, COCTABUTh U PEIIUTh CHUCTEMY YpaBHEHUH,
ONpEJENAONINX UX PaJHyc-BEKTOPHI Iij M YITIBI ¥jj MEXAY HHMH, a 3HAUMT,
OITPE/IENNTH NMPOCTPaHCTBEHHOE onoxkeHue Touek O u 0.

OueBUIHO, YTO MaKCHMaJIbHOE CMEIEHNE OCH BpalleHus: poTopa (puc.
1, touka 0;) mo OTHOWmICHUIO K ero ocu cummerpuu (puc. 1, Touka 0)
XapakTepuszyeT —aMIUIMTyay Ay paadaibHBIX — KonebaHWi  poTopa.
HempeppiBHOE (B mporecce 9KCIUTyaTalldd — poTopa) — ONpesesieHne
MOJIO)KEHWH OCH BpalleHHs W OCH CHMMETPUH POTOpa MO3BOJISIET
HENpepbIBHO KOHTPOJIMPOBAaTh pajualbHble KojlebaHHs poTOpa Kak
W3MEHEHHE PAaCCTOSHHS MEXIy OCBI0O BPAlIEHHWsS M OCbI0 CHMMETPHHU H,
CJIeIOBATENIbHO, KOHTPOJIMPOBAaTh aMIUIUTYAy Aoy 3THX KojeOaHWi
(mpoekiu  BekTOpa Ay Ha IUIOCKOCTH pPAaclojoKeHus JaTd4ukoB Dy
ompenenstores orpeskamu Ag=00; Ha puc. 1).

'eomeTpryeckoe TOCTpOEHHE, IOKa3aHHOe Ha pHUC 1, MO3BOJSET
OIPEJIEINTh BETMINHY aMILTHTYABI Ay KosebaHuii poTopa B BHIIE:

A= \/RZ +15 — 2R cosle - B), (1)
2 +r2 —2r.r . cosy,
e o= arCCOS\/ 1)1 2)2 11 12]2 ] : (2)
2R
r.. siny.
p = arcsin oty =~ A 3

2 2 !
\/rilh +h, =26 0,, COS X

Jlns ompeneneHust BeMWUMHBI Ag HaiineM cuiny Fa, BBI3BIBaIONIyIO
paauanbHOE CMEIEHHE pOoTopa.
Bynem cuurath, 4TO POTOp COBEPILIAET TAPMOHHYECKHE KOIECOAHUS

A= A sinot (4)
1014 I[eflCTBPIeM FapMOHH‘IeCKOﬁ BI)IHY)KI[aIOH_Ieﬁ CHJIBI
F,=F,Snot, (5



rae Ay — aMIUTUTya TapMOHMYECKUX Konebanuii A, Fo — ammuryna
TapMOHUYECKOW BEIHYKIAIOMICH CHTbI Fa.

CorjacHO BBINICU3TIOKEHHOMY, aMIUIATyAa Ay KonebdaHuil poropa,
3aBUCAIIAs] OT KCICHTPUCUTETA MACCHI & M WHEPIIMOHHOT'O CMEIICHUS A, B
o0IIeM cirydae MOXKET OBITh ONpEICTiCHA B BHJIC:

A=+ (6)
JluHaMudeckass SKECTKOCTh, TPEACTABNAIONAs COOOM OTHOLIEHUE

aMIUATYIbl Fo rapMoOHMYECKOW BBIHYKIAIONICH CUIBI K aMmIumTyne Ag
TapMOHHYECKUX KoJlebaHui, mmeet Bu [1]:

D:%Em\/@z—wzj+4u2w2 , (7
0

rge 0 — coOcTBeHHas IMKIMYeCKas dYacTora poTopa, H —
K03 dHuIMeHT AeMIIhUpOBaHUs KojeOaHNH.

W3 Beipakenuit (6) u (7) cnemyer, yTO aMIUIMUTyAa TapMOHUYECKOW
BBIHYX/IatoIen cuitbl Fo Moxer OBITh onpe/esieHa B BUIE:

2 2'p 2 2
Fo=m(3+i)\/((2 ~0® ) + 4o’ (8)
[Iyctb ¥y — UWHEPUMOHHOE CMEUIEeHHE pOTOpa II0[ JEHCTBHEM
emuan4HON cunbl F. Torma cMemenune A, BeI3bIBaeMoe cuiiol Fo, MoxeT
OBITH ONpe/eNIEHO B BHJIE:
A=yF. 9)

[ToxcraBuB Beipaxkenue cuibl Fo (8) B ypaBuenue (9), Haiinem:
-1

1
-1
¢ ym\/@z—w2j+4u2w2

Awnanu3 Beipakenust (10) mokaspiBaeT, 4To A=MaxX MpH YCIOBUH
(1/ym)=max. Do sBIsIETCS MPU3HAKOM PE30HAHCA, CIICIOBATEIBHO,

Lo, (11)
ym
u Beipaxkenue (10) ¢ yuerom (11) nprobperaer Bua:
-1

A= (10)

QZ

g -1
\/@2_@2) + 400
IMoncraBuB BeIpaxenue (13) B ypaBHeHune (7) W BBHINOJIHUB

npeoOpa3oBaHusl, HAWIEeM aMIUIATYAY PaJUabHBIX KOJeOaHWN poTopa B
BUJIE:

A= (12)
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£ Q?

A,= .
Qz_\/@z _w2j+4‘u2w2
Ananmus BeIpakeHus (13) mokaspIBaeT, YTO HENMPEPHIBHOE H3MEpPCHHE

MTHOBCHHOW  YIVIOBOI ~ CKOPOCTH (0, OIpEJEIeHne  COOCTBEHHOI
[UKIMYECKOH YacTOThl (KPUTHYECKOW YacTOThI) KAaK 3HAYCHUS YIIIOBOH

(13)

ckopoctu =0 TPH yCIOBUU A{w: o = Ana 1 TIOCIENYIONIEE ONPENEIEHUE

koo dunmenta aeMIUPOBaHUS 4 JAeNaeT  3aBUCUMOCTh  Ag=f(&)
omHO3HAayHOW. M3 3Toro criemyer, 4YTO OIpEIC/ICHHE BEIUIMHBI Ay
aMIUTUTYABI PaTUalibHBIX KOJCOAHWN POTOpa IO3BOJISET OIPEICIATh B
HEMPEPHIBHOM  pexume (B TpoIecce  IKCIUTyaTallud  POTopa)
SKCIICHTPUCUTET MAacChl & KakK (YHKIMIO BEIHYWHBI Ag aMIDIHTYIBI
paaMaibHBIX KOJICOAHWH, YIJIOBOM CKopocTH @ U Kod(hduimeHra
JIeMITpUPOBAHUS LL:

Qz_\/(Qz_ 2)2+4H2w2
:A) o

& (14

HCCJEJOBAHUE MOIIHOCTH, IOTPEBJIAEMOM
ITPUBOIHBIM IBUT'ATEJIEM YIIPABJIIEMOU
BUBPAIIMOHHOU MAIIINHBI

Ceporox JLU., Onuwenko B. A.
THonmasckuii HayuoHanbHbII MmexHudeckutl ynueepcumem umenu FOpus Konopamioka
Vikpauna, Illonmasa, 8-05322-746-48; 8-05322-228-50; E-mail: k27@pntu.edu.ua

OmnpezeneHde MOIIHOCTH TPUBOJHOIO JIBUTATENS BUOPAIMOHHOM
MAaIlIWHbI C Je0aaHCHBIM BO30YyaUTENEM KojieOaHW NpejacTaBisieT coOoi
HEMPOCTYIO POOJIEMY, PEIIUTh KOTOPYIO MBITAIHCH MHOTHE HCCITEI0BATEIH
BUOpaIMOHHOW TexHUKH. OJHAKO, 3aMETHOr0 Mporpecca B MOHHUMAaHUH
¢usnveckoil Cytu TpoONEMBI JOCTHYh HE yHaBaliock. [IpemioskeHHBIE
aHAJMTHYCCKHE 3aBUCUMOCTH B HEKOTOPBIX CITydasX JaBajld pe3yNbTaThl,
OJM3KWEe K TONYYCHHBIM B OKCIEPUMEHTaX, a B JPYrHX CIydasx
CYIIECTBEHHO OTIINYAIUCH OT HUX.

s uccienoBaHus BIMSHHUS CBOWCTB 0OpabaThiBaeMON Cpesibl Ha
MOIIIHOCTh, MOTPEONAEMYIO MPHUBOJHBIM JIBUTaTeNeM, ObLIH MPOBEICHBI
CreIMAlIbHBIC JKCIIEPUMEHTANIbHBIE HCCeoBaHus. B kauecTBe paboumx
cpel ObUTH BBHIOpAHBI: BOJA, CYXOM IECOK, CyXol IeOeHb, MeOCHb ¢ BOIOU
W cyxoii kupnm4. Bo Bcex ombITax Macca cpenbl ObLia OJMHAKOBas W
cocraBmsia 100 xr. OHa Haxoguiach B TPSIMOYTOIbHOM KOHTEHHeEpe
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pasmepamu 60?60?50 cm. HccrnenoBanoch BIHMSHHE CpPEAbl B JIBYX
COCTOSHMSAX. B TmepBOM ciyyae BepXHss MOBEPXHOCTh HHYEM He
OrpaHUYMBANACh, 2 BO BTOPOM ObUTO OIpaHMYCHHE B BUIE LINTA, KOTOPBIH
YAEPKUBAT CPERY OT PaspBIXJICHHS.

Cuna ToKa, HalpsDKEHHE W MOIHOCTh, NOTPeOIIsieMble MPUBOIHBIM
JBUTATEJIEM, H3MEPSUIMCh MO Kaxaoi ¢(asze BO Bpems Mycka U B
YCTAHOBHUBIIEMCS. PEXKHME TIPH YpPaBHOBCUICHHBIX JebamaHcax U B
YCTAHOBUBHIEMCS ~ KONEOATETHHOM  PEXHME INpU  MaKCUMaJbHOM
HEypaBHOBELICHHOCTH JebanaHcoB. [Ipy 3TOM H3MepsUIMCh: aMILTHTYJA
KoeOaHui, 9acTOTa BpaIleHus Je0aTaHCHOrO Bajla, COOCTBEHHASI YacTOTa
Konebanuii pabodero oprana. McciejoBaHus IPOBOAWINCE IPH Pa3IHIHBIX

yernosusx (opmupoBanus BeiHykaatoueii cuisl O = S-@? . 3uauenns
CTaTUYECKUX MOMEHTOB M YIJIOBOW CKOPOCTH MOAOUPATHCh TaK, YTOOBI
BenvuuHa cunbl O Obwta Obl Onm3kod Bo Beex ciydasx. Ha puc. 1
MPUBEJICHBI UArPaMMbl MOKA3bIBAIOIINE 3HAUCHHUS B TPOICHTAX YIIIOBOM
CKOpOCTH BpallleHHs Ae0aJaHCHOTO Baja U IMOTPeOIsieMyl0 MOIIHOCT. Bo
Bcex caydasx 3a 100% mOpuHATHI: YIJIOBasi CKOPOCTh BpallleHHs Bajia B
YPaBHOBEIICHHOM COCTOSIHUM U TMOTpeOisieMas TpU 3TOM MOIIHOCTh

meuratens.  Ilpp  S=6,02-107ea- i W YIJIOBOM  CKOPOCTH
w,=28501a / iel cuma O  cocraBmsua 5,36 kH, a npu
S=8681-10%€ea-i wu w,=800ia / ie — 6,09 xH. Paznuma

mexay 3Hauenusmu cun O cocrasnser 12%. W3 npuBeneHHBIX AMarpamMM
BHJHO, YTO pa3Has oOpabaTbiBacMasl cpela IO pPa3HOMY BIHUSICT Ha
JUHAMHUKY W  DHEPreTHMKY BHOpAIMOHHOM  MammHbeL Tak  mpu

S=6,02-10%€a-i B ciyuae He3arpyKEHHOr0 KOHTEHepa MEPexon

BO30YIUTENII W3 YPaBHOBCIICHHOT'O COCTOSHUS B HEYPaBHOBEIICHHOE
MIPUBOJIUT K MAJCHUIO YTIIOBOW CKOPOCTH BpalIeHUs Je0alaHCHOTO Basia Ha
2,4%, a morpeOnsemMas MOITHOCTH yBenumuumBaercs Ha 34,8%. Eciu B
KoHTeHepe Haxoawnoch 100 Kr He3aKpelsieHHOro MecKa, TO MaJeHHUe
YIIIOBOM ckopocTH coctaBwiio 7,2%, a yBenmuueHune moTpediseMoi
momHoctr 131,5%. bnuskue k 3TUM MONy4YeHBI pPE3yNbTaThl B Cllydae
He3akpemieHHoro mebns: 5,4% wu 100,6% coorBercTtBeHHO. B cityuae
mebnst ¢ Bomoi (81,7 xr meOHs u 18,3 kr Boxmbl) MajeHHE YIIIOBOM
ckopoctu Obuio HawbonbmuM — 8,9%, Takke HAUOONBIIMM OKa3aliloch
YBENUYCHUE TOTpebIsieMoit MmomuocTy — 132,5%.

Jlerko BUETH, YTO 3aKpeIUICHHE 00padaTHIBAEMON CpEIbl CBEPXY
IIUTOM 3aMETHO YMCHBIIIAJIO €€ BJIMSAHUEC HA JTUHAMHKY H JHEPIETHKY
MaIlHBI.
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C yBenWYeHWEM CTAaTHYECKOro MOMEHTa Macchl ae0ajaHcoB 10
86,81~1O'2 K['M W YMCHBIICHHEM 4YacTOTHl kojeOanumii g0 800 00/mMuH
BIIMSIHME CBOWCTB 00pabaThIBAEMBIX Cpel] CYIIECTBEHHO YBEIMYMBAETCS.
OcoOeHHO 3TO TpOSABISIETCS B ClIydae HE3aKPEIUICHHOIO TIeCKa,
HE3aKpeIUICHHOro 1IeOHS ¥ He3aKpeluleHHOro Kupnuya. TyT pocT
norpebisieMoii sHeprun B 1,74...2,35 paza Oombllie, 4eM B MPEIBIAYIIEM
ciydae. B 3akperuieHHOM cocTosiHUM 00pabaThIBaeMble Cpelbl OKa3hIBAIOT
MIPAaKTHYECKHU TO XK€ BIMSHHE, YTO U B IPEBIAYIIEM CITydae.

C yBenMYeHHEM CTATUYECKOro MoMeHta S B 14,4 pasa ammmryia
Konebanuii pabodero oprana yeeiawmdwiack B 7..10 pa3. BosneiictBue
He3aKpeIyIeHHOH cpeflbl Ha pabouuii opraH W yepe3 Hero Ha IOJIIUITHUKA
nebalaHCHOTO Bajla 3aMETHO YBEJIWYWIOCh, YTO W TPHUBEIO K POCTY
CONPOTHUBJICHHS! KAa4YCHWIO B IOJIIMITHUKAX W POCTY MNOTpedIsieMoit
MoOIIHOCTH. B cioyyae ¢ 3akperuieHHOM cpefod Takoe BIMSIHHE
MUHUMAJIbHO, YTO M CKa3bIBACTCS HAa HE3HAYUTCIBHOM MOBBINICHUA
MOIIHOCTH.

TexHomorMYECKHE HCCIICIIOBAHUS o BHOPOOOpPaboTKE
METaJUTMYEeCKUX U3AeNuil B cpere cBOOOAHOro abpa3uBa MOKa3bIBAIOT, YTO
HeKoTopoe "3aHeBoiMBaHHME' 00pabaThIBaeMOW Cpensl NPUBOAHUT K
MOBEHINICHUIO ~ TPOU3BOAMTEIBHOCTH  MAIIWHBI, CHIDKCHHIO  BpPEMCHU
o0paboTkn 3a cyer Ooyiee WHTEHCHBHOI'O pacCesiHUS OJHEPIUU B
o0OpabaThIBaeMOli cpene.
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Puc. 1. Bausinue o0padaTsiBaeMoii cpeibl HA THHAMHKY MAIINHBI

W3 ckazaHHOrO BUIHO, YTO MpoOJiieMa, CBS3aHHASI C ONPEACICHUEM
MOIITHOCTH MPUBOIHOTO JIBUTATENS, 3HAUUTEIHHO CIIOKHEES, YeM KaKeTCsI Ha
mepBbI  B3rsA.  [lo9TOMY — aKkTyanbHBIM — SIBJSIETCS  JalibHEUIIee
HCCIIEI0OBaHUE 3TOM IPOOIIEMBI, BEIICHEHHE (usnIeckux
3aKOHOMEPHOCTEH, OOBICHSIONMX OTMEUCHHBIE (DAKTHI.

HIGH FREQUENCY VIBRTOMETRY

Augutis Vygantas
Kaunas University of Technology, Kaunas, Lithuania,
+370 698 27733, vygantas.augutis@ktu.t

Vibrometry methods have been widely used and for a long time
applied in various fields such as objects and processes diagnogtics,
monitoring, nondestructive testing (NDT), etc.

Until 1980 there were mostly used low frequency vibrations
measurement methods, however, later on the investigations and obtained
results of high frequency mechanical vibrations (HFV) on vibrations
measurement themes, grew at an increasing pace.

There is no diginct boundary that separates low and high
frequencies. Traditionaly this boundary was held to about 20 kHz. Such a
frequency was conditioned by the possibilities of measurement transducers

14



and their calibration facilities. Not renouncing such a standpoint, we suggest
that HFV would be called such vibrations when the wavelengths are of the
same order as the dimenson of a vibrating object or measurement
transducer sendtive surface. In short, when in an object or transducer are
taking place wave processes.

HFV may be of various natures:
excited by specia generators;
arising dueto afriction process;
appearing when flows of gas and liquids interact with solid body surface;
changing the structure of the solid body or when it disintegrates
(acoustic emission, Barkhausen effect);
o interaction of particles flows (micro and macro) with solids, etc.

The methods of mechanical vibrations measurement are widdy
applied to the diagnostics of various mechanical systems, to technological
processes control and to the testing of materials or products. They are based
on various waves excitation and reception, i.e. the methods are active. To
their development there was paid much attention, therefore there have been
achieved rather good results.

Another important group, though less investigated, constitute passive
methods. In this case HFV are generated in the very measurement object.
For example, in friction pair due to moving surfaces interaction, when a
flow interacts with a nozzle surface, laser beam or when great flows affect
the investigated object during a technological process, etc.

A rather great group is formed by the methods of acoustic emission
(AE) measurement. And although AE signals are often obtained when an
object is affected actively (force, pressure, temperature, etc), from the HFV
point of view they are considered to be passive.

In the case of active methods, there are widdly used Rayleigh surface
acoustic waves (SAW), Lamb waves, transversal and longitudinal waves.

Rayleigh waves well serve for the investigation of surface features,
therefore their frequencies are often from several to tens megahertz's. For
the excitation and reception of these waves there are used wedge
piezod ectric transducers.

Lamb waves are applied to sheet type materials, tubes and shells
properties investigation. Their frequencies are from tens kilohertz's to
several megahertz's. For their excitation and reception there are used
piezod ectric or e ectrodynamic transduce.

The shear and longitudinal waves are applied to the investigation of
volumetric objects features. Their frequency is from tens of kilohertz's to
tens megahertz's. For their excitation and reception there are used
piezoel ectric, € ectrodynamic and other transducer types.
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In the case of passive methods there are usually excited various wave
types. The range of their frequency is from tens kilohertz's to severd
megahertz's. Especially important is the frequencies range 20...200 kHz, as
within this range industrial noise has smaller effect and the level of the
measured signal is sufficiently high.

The importance of this frequencies range confirm Ihc investigations
carried out by us and other authors.

As mentioned above, one of the HFV generation models is random
micro impacts sequence at the zone of two contacts. Let us consider them
more widely.

In all cases HFV propagate from the source to the receiver by one or
several ways and excitesin it an dectric signal, which is then processed and
estimated. The way from the source to the eectric signal we shall call the
HFV measurement channel. Its features have an essential influence upon the
results of measurement. To form a HFV measurement route model we shall
use Figure 1.

HFV arise in the area S,, consiging of m eementary areas the
contact of the medium a with the medium b. The transducer receives the
vibrations at the area Sn which is formed of n small eementary areas and
changes them into electrical Sgna z(t).

zi(t)
) ¥i(®) |
i=1,2,...,m g i=1,2,...,n

Fig.1. M easurement route

On the elementary area i there is generated a random pulse signal
% (t), the power spectrum of which is:

G, (w)zZi;Gp(wﬂK; (i) x[k3 (jwﬂ, 1)

where Gy(w) is the power spectrum of the generated HFV in the

small areap,K 3 (jow) and K (jo)aretransfer functions from the small area

p to thesmall areai of mediaa and b.
The power spectrum of the transducer output signal due to HFV,
which get from the small areai to the amall areaj is.

G, (@)=, (@)K, (jo) x|k, (o), )
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where Kjj(jw) is the transfer function from the small area i to the
small areaj, Ky(iw) isthe transducer transfer function in the small area j.
Then the power spectrum of the transducer output signal is

G,(w)= z z GzJ () ©)

i=1 j=1

It is evident that the soectrum depends upon the media a and b and
contact zone S;, By measuring G,(w) it is possible to determine the state of
media or their contact state. For example, during the turning (cutting)
process the medium a would be a component, medium b - a knife on which
the HVF measurement transducer is mounted. Cutting (turning) placeis the
contact area S, . In this case, in the turning zone, the generated vibrations
propagate in the component (and aso runs around it), and part of them
returns into the knife and comes to the transducer. Thus, the component
(shape, material) has an influence upon the spectrum G,.

In many cases the random signal z(t) is non-stationary. Non-
dtationarity decides the changing of media (e.g. decreasing of diameter
when turning), and changing of contact area S, (e.g. knife abrason). Non
stationary stilutating function is usually sow in comparision with z(t).
Therefore, it may be assessed by not too much complicating expressions
(3).

HAJIEXKHOCTH TEXHOJIOTTYECKOHN
CUCTEMBI I1PU METAJIVIOOBPABOTKE HA
TAKEJBIX CTAHKAX

Knumenko I'I1., Anoponos A.FO.
Honbacckas 2ocyoapcmeennas MawuHoCmpoumenbas akademus,
men. (0626) 41-47-82

COOpHBIN TBEpAOCIUIABHBIA pe3ell C TOYKU 3PEHHS] HAJAECHKHOCTH
MOXHO TIPEJICTaBUTh KaK ITOCIIE0BATENIFHYIO CUCTEMY, TaK KakK BBIXOJ W3
CTpOsi JIIOOOro dJIEMEHTa pe3lia MPUBOJUT K OTKa3zy Bcel cucTeMbl. Eé
MOXHO CYHMTaTh OOCITY)XMBaeMOH B CBA3M C HaJW4YMeM Ipolecca
BOCCTAHOBJICHUsI PabOTOCIIOCOOHOCTH, T.C. 3aMEHBl  OTKa3aBIIHX
JJIEMEHTOB.

[TokazaTeneM HagEKHOCTH OOCITY)KUBA€MOH CHUCTEMBI SIBIISIETCS
KO3((GHUIMEHT TOTOBHOCTH, KOTOPBIH XapaKTepH3yeT Kak 0e30TKa3HOCTh
pes3la, Tak M €ro peMOHTONPHUroAHocTb. OH oOmpenensieT BEpOSTHOCTH
HaXOXJIEHHUS! CHCTEMBI B PabOTOCIIOCOOHOM COCTOSHMM B HEKOTOPBI
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MOMEHT BPEMEHH MPH YCIOBHH, YTO B HAYAIIbHBI MOMEHT CHCTeMa ObLIa B
HCTIPAaBHOM COCTOSIHHH.

Jns onpenenennst koddduipieHTa TOTOBHOCTH COOPHOroO pesna
pPaccCMOTPHUM J[Ba COCTOSIHHS, B KOTOPBIX OH MOJKET HAXOMUTHCS B MPOLIECCe
9KCIUTyaTaluu: cocrosHue 0, xoraa oH paborocmocodeH, U coctosHue 1,
KOrJ]a CTAHOK TMpOCTAaWMBaeT (3aMeHa pe3la W IOBOPOT MHOTOTPaHHOM
TUTACTHHEI).

Martpuna mepexoJoB CHCTEMbI W3 OJHOIO COCTOSIHHSL B JIpyroe
HUMeEeT BHJI:

1-A 4
P=
uo l-pu

IZie A - MHTEHCUBHOCTb OTKa30B PEXYIIEH IIaCTHHBI;

|l - ”HTEHCUBHOCTH BOCCTAHOBJICHHS (3aMEHBI PEXKYIIINX BEPILUH).

KoHeuHO pa3HOCTHBIE ypaBHEHMs, ONUCBHIBAIOIINE CTOXACTUYECKOE
MOBEJICHUE D3TOM CHUCTEMBI, MOXHO COCTaBUThb M3  CIEAYIOIIUX
CO00pakeHHH: BEPOSITHOCTh TOTO, YTO CHCTEMa HAXOAUTCS B cocTostHUM 0 K
MOMeHTY t+dt, BBIBOMUTCS M3 BEPOSTHOCTH TOTO, YTO 3TA cUCTeMa Obuia B
cocrosiHnu ) B MOMEHT BpeMeHH t M He oTka3ana 3a uHTepBan t-t+dt, wmu

YTO OHAa HaxoAujgach B COCTOSIHMM | B MOMEHT ! M BoO3BpaTWiach B
cocrosinue 0 3a unTepBa t-t+dt . [losToMy nomydaem:

Po(t+dt)=Py(t)(1-Adt)+ Py(t)udt+0(dt) .

BeposTHOCTh TpeObIBaHKsS CHCTEMBI B COCTOSHHU | ompeaenseM
o00HBIM 00pa3oMm;

Ro(t+dt) = Py(t)Adt+ Py(t)(1— pdt)+0(dt) .

PaccMoTpuM  HalieKHOCTH COOpHOTO pe3lia  Ooiee  CIOKHOM
KOHCTPYKIIUH, COCTOSIICr0 U3 KOpIyca, OJOK-BCTaBKH, HAa KOTOPOWM
KpenuTcs pexymias miactuHa. COOpHBIA pe3ell BOCCTaHABIMBAECT CBOIO
paborociocobHOCTh JByMsi criocobamu. [Ipy BO3HMKHOBEHHH MEpBOU
HEUCMPABHOCTH (OTKa3e PeXyIIeH IIIACTHHBI) OCYHIECTBISETCS YACTHIHO®
BOCCTAHOBJICHHE - [OBOPOT WM 3aMeHa I[UIACTHMHBI M  CHCTEMa
BOCCTaHABJIMBAET CBOK paboTocmocobHocTh. [locie mosiBIeHHS BTOPOro
oTka3a (BBIXOJA W3 CTPOSl BCEro OJOKa HWIIM DIEMEHTOB KPEIUICHUS)
NpOU3BOAMTCS  3aMeHa Ojoka. [lpm 3TOM  cucTeMa  HOJHOCTBIO
BOCCTaHABIMBAET CBOKW paborocmocobHocTh. IlycTh A;  O3HaYaer
WHTCHCHBHOCTh OTKAa30B OJIOKOB, @ A~ MHTEHCHUBHOCTh OTKA30B IUIACTHH,
npudeM A >\ Ilycte jmamee |3 - HMHTCHCHBHOCTH BOCCTaHOBJICHHS
peXylmied 4YacTh, T.e. 3aMEHbl WJIM [OBOPOTa IUIACTHHBI, & Ly -
WHTCHCHUBHOCTh BOCCTAHOBJICHHS paboTOCTIOCOOHOCTH 0J10KOB. Ompenenum
YETBIPEe COCTOSHUS, B KOTOPBIX OYIyT HAXOJIMUTHCSA CUCTEMBI: cocTosiHuE 0 -
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cUCTeMa UCIpaBHA TOCIIe 3aMEHBI 0JIOKa; cocTosHUE 1 - peselr He paboTaer
B CBsS3M C OTKa30M IUIACTUHBI, TPOBOJUTCS €€ IMOBOPOT WJIM 3aMCHA;
COCTOSIHUE 2 - pe3ell HaXOAWTCAd B PabOYeM COCTOSHHUHU TIOCIIC 3aMEHBI
IUTACTHHBI; COCTOSTHUE 3 - pe3ell He padoTaeT B CBSA3H C OTKa30M 3JICMEHTOB
KpEIUICHHS WX OJIOKA B IIEJIOM, MTPOM3BOJIUTCS 3aMeHa OJIOKa.

Cocrostaus 0 ¥ 2 IPENCTaBIISAIOT COOOH JAOMYCTUMBIC COCTOSHUS JIIS
HaJeKHON paboTel pesma. Omyckas TPOMEKYTOYHBIE MAaTEMaTHYCCKUC
BBIKJTAJIKH, onpeienseM K03()(OUIUEHT TOTOBHOCTH:

K, = Appip + App g _

Mpoin + Mg + Muppo + A po

DTy 3aBUCHMOCTh Ha CTaJIUH MIPOSKTUPOBAHUS MOXKHO UCIIOJIE30BATh
JUTSL pactpeieNICHUs 3aJaHHOTO YPOBHS HAJCKHOCTH BCETO pe3lla JaHHOU
KOHCTPYKIIUU MEX]y €Tr0 dJIEMEHTaMH, UMesl alipUOpHYI0 wHpopMaruio 00
WHTEHCHBHOCThL  HMX  BOCCTaHOBJIEHHMS. Eciu ke  HE0oOXOaUMO
CKOHCTPYUPOBATh pe3ell JUIA JaHHBIX YCIOBUU 00paOOTKU (T.e. 3aJaHbI
WHTCHCUBHOCTH Ay H Ap), TO JUIS TOJAYYCHHs 3a JIAHHOTO YPOBHS
HAJEKHOCTA HEOOXOIUMO BHIOPATh TAaKUE KOHCTPYKTHBHEIC PEIICHHUS,
KOTOpEIC IMO3BOJIAT o0ecreunTh OTIpe/ieIICHHBIC oKa3aTeau
PEMOHTOIPUT OTHOCTH.

[Ipu pa3paboTKe CHCTEMBI paIMOHAIHLHON SKCIUTYaTaAIUU PEXKYIIETO
WHCTPYMEHTA OJIHOW W3 IENEBBIX (DYHKIWHA JUIi MHOTOKPUTEPUATHEHOU
ONTUMU3AIUH PETJIAMEHTOB SKCIUTYaTallud SIBISETCS (DYHKITUS TOTOBHOCTHU
CUCTEMBI, KOTOpasi XapaKTEepU3YeT €€ HAJCIKHOCTh U SBJISCTCS KOCBEHHBIM
MOKa3aTeeM HANpPSHKCHHOCTH TPyJa CTaHOYHHKA. DYHKIMS TOTOBHOCTH B
YCTAaHOBHBIIIEMCS  PEXUME (t.e. mpu  JTIOCTaTOYHO 00JIBIIOM
paccMaTpuBaeMoM WHTEpBaJIC BpPEMCHN) MIPEJCTABIISACT coboit
K03(p(HUIMEHT TOTOBHOCTHU, YUCICHHO PABHBIA JIOJIC BPEMEHH, B TCUCHHU
KOTOPOTrO CHCTEMa TOTOBa K WCIIONB30BaHHMIO. B nanpHeiinieM OymeMm
paccMaTpUBaTh TEXHOJOTUYECKYIO CHCTEMY «CTaHOK-WHCTPYMEHT-JCTalh-
CTaHOYHHUK» C TOUKU 3PCHHSI €€ HAJACKHOCTH, B IICHTPE KOTOPOH HAXOIUTCS
PEXYIUI WHCTPYMEHT, PETVIAMEHTHI SKCIUTYaTallid KOTOPOTO OKAa3hIBAIOT
BJIMSIHHE HAa COCTOSIHUE BCEHM CUCTEMEI B I[ETIOM.

Ha momro mpocToeB, CBSI3aHHBIX C OOCTYXHBAaHUEM  PEXKYIIETO
WHCTpyMeHTa, npuxomutcs 8-9 % Bcero BpeMeHH (DYHKIMOHHPOBAHUS
cuctemMbl u 25-27% BpeMeHH, B KOTOPOM CHCT€Ma HaXOAWUTCS B
HepabOTOCIIOCOOHOM — COCTOSIHUM.  Bpems MIPOCTOEB, CBSI3AHHBIX C
O0CITy)KHBaHUEM PEXKYIIET0 WHCTPYMEHTAa BKIIOYA€T BpEeMs 3aMCHEI,
3aTOYKU, PEMOHTA, HaJaJKA BHE CTaHKA MHCTPYMEHTA, BPEMS XOXICHUS
CTaHOYHWKA (HATAaM4MKa) B WHCTPYMCHTAJIBHYIO KIIAJOBYHO M T.IL
CTaTUCTUYECKHUE HUCCIEAOBAaHUS  ITIOKAa3bIBAIOT, 4YTO pacHpeieicHUe
CYMMapHOTO BPEMEHHU TPOCTOEB CHUCTEMBI, CBSA3aHHBIX C OOCITY)KUBaAaHHEM
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PEeXYIIEro HHCTPYMEHTA (BPEMEHEM BOCCTAHOBJIICHHS PabOTOCIOCOGHOCTH
CHCTEMBI) HE MPOTUBOPEYMT IKCIIOHEHIHaNbHOMY 3akoHy G(t)=1-eut, a
BpEMsI TIOSIBJICHHUS] OTKA30B PEKyIero naerpymenta F(t)=1-e-At.

PaccMOTpUM  pas3iiMuHBIE CTPATETHM OOCTY:KUBAHUS CUCTEMBI,
cocrosiei U3 N 00pa3loB HHCTPYMEHTAa CTAHOYHHKAMH M3 I yenoBek. Ha
TSHKEIOM TOKapHOM CTaHKE YacToO pabOTaloT JBa CYMIIOPTA B PEXKUMAax Kak
MOCIIE/IOBATENIHHOrO, TAK M MAapauIeIbHOIO COCAUHEHHS C TOYKH 3PCHHS
HagexHoCTH. CTaHOK OOCITy)KHMBAaeT JBa CTAHOYHHKA, paboTa KOTOPBIX
MOXET OBbITh B PEKUME HE3aBHCUMOTO OOCTYXKMBAHMS, KOTJA KaXKIbIi U3
HHUX 3aKperyieH 3a paboTod OTAEIBHOrO BHAA HHCTPYMEHTA, TaK U B
PEeXKHUME COBMECTHOTO OOCITYKUBAHUSL.

B o6mieM ciiydae, Korja UMeETCs N PEXyIMX MHCTPYMEHTOB U I
CTAHOYHUKOB, BEPOSTHOCTH IEPEXOM0B 3aBUCAT OT YKCIAa OTKAa3aBIIUX
HHCTPYMEHTOB, KOTOpoe 0003HaYnM uepe3 K.

BeposTHOCTD HAXOXKICHHUSI CHCTEMBI B HEKOTOPOM COCTOSIHUH

-1

poc| T M p )
07 So(nk)kt X i (k) P

IMonyueHbl MaTeMaTHYECKHE MO, KOTOPhIE MOIYT OBITh
UCIOJIb30BAHBI JJISI  CTATHCTHYECKOTO MOJIEIUPOBAHUS  OOCTY)KUBAHUS
TEXHOJIOTUYECKON CHUCTEMBI TSDKEIBIX CTAHKOB. 3HAash WHTEHCUBHOCTH
OTKa30B W BOCCTAHOBJICHHS PabOTOCMOCOOHOCTH CHUCTEMBI MOYHO
moj00paTh HEOOXOMUMYIO CTPATETHIO OOCITY)KUBAHWS IS TOTYYCHUS
3aJIAHHOTO YPOBHS HAJICKHOCTH.

DYNAMIC RESEARCH OF GEAR-AND-LEVER
MOTION DRIVES
Neymak Vitaliy, Paraska Georgiy,

Khmelnitskiy National University, Ukraine, Tel.:+380 382 72-80-76,
centr@mailhub.tup.km.ua

One of the main tasks, deciding on today stage of development of
mechanical engineering is the creation of high speed and balanced
mechanisms of drive of executive organs, the design of which isn’t too
complicated. Gear-and-lever is the most perspective for creasting modern
machines and devices.

Gear-and lever is the type of mechanism which alow to reproduce
polyhedron, because they began to be used for manufacturing the
polyhedral profile. The other sphere where gear-and-lever mechanisms are
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used and have wide perspectives for further usage is the transformation of
uniform velocity (rotation, as a rule) of entrance link into back-and-forth,
oscillatory or rotatory periodical movement of initial link.

Khmelnitskiy Nationa University, Ukraine is carrying out such a
research (research supervisor Georgiy Paraska, Doctor of Sciences
(Mechanical Engineering), Svitlana Smootko, Doctor of Philosophy ).

The field of research is developments of drive mechanisms of warp
knitting machine tools as well as stitch-through machine tools.

The developments include a universal gear-and-lever motion drive
which actuates all the tools (sinkers, ears, needles, diders) of warp knitting
machines and gtitch-through ones. To change the displacement of tools in
the mechanism it is sufficient to change 2 or 3 geometric parameters (
eccentricity, initial angles), the mechanical diagram not being changed.

As an example Fig.1 shows the graphs ( obtained by means of an
andytical and testing methods) of the displacements of tools which were
implemented by the developed mechanism, 2 or 3 geometric parameters
being changed.

CAD of the developed gear-and-lever motion drive confirms the
possibility of obtaining practically any desirable low of warp knitting and
stitch-through machines tool s displacement.

Using of the developed universal drive in warp-knitting machines
and gitch-through ones essentially reduces the cost of the whole machine.

But the dynamics of these mechanisms on frequency of circulation
(over 1500 rotations per minute) in modern warp knitting machine hasn't
been investigated yet. The avelibility of unbalanced masses on such
frequencies of circulation leads to substantial loading on a shaft and a
mechanism hol der
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Fig.1. Graphs of war p knitting and stitch-thr ough machine tools
displacements while using the developed mechanism

According to I.I. Vulfson[2] the dynamic model must be understood
as an ideal reflection of the considered system for further usage in
theoretical researches and engineering calculations. Any dynamic model
appears to be limited and suitable on some conditions and during
consideration for some questions.

The method proposed by I.I. Vulfson was used for creation the
dynamic gear-and-lever planetary mechanisms. He diginguished the
method of elements which are necessary for modeling any dynamic
structure:

- dectric motor;

- transmission mechanism IT with one of several degrees of motion, the
function of transmission of which define the law of motion of working
organs,

- dynamic links with centered operation factors;

These schemata are useful to be presented in such a way for
determining the real oading on the depandance of tasks of investigation and
structural pecularities of mechanism, these calculating schemate contain the
same mass or system of masses(2, 3 sometimes 4), which are linked by
springg 3]. These masses can be either stable and changable. Commonly the
hardness of link and outer powers (motive and resistant power) are
changeable, what depands on the position of the system and speed of
leading e ement.
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Fig.2 — Dynamic model of simple gear-and-lever of planetary mechanism, where:
I3 2, 34, I145 — transmission function, Co, C1, C2, Cs — hardness of a link; ¢o, @1, @2, @3, ¢4
— angle coordinates of masses; yo, W1, W2, W3, - COefficients of scattering which took into
consider ation the properties of links in the system; Jo, J1, J, J3, J4 — the moments of links
inertia; ms — the mass of initial link; xs - translational axis of initial link; F., — sustaining
effective power

There are many methods of bunging masses, which are based on
equality of members of motion, frequency and dynamic transfer[4,5]. The
most universal is the method which is based on equality of kinetic energies
of thislink and all masses of the mechanism.

Thus, by setting the parameters of dynamic system, we can find the
angles of mass turns and consequently twisting of main shaft during
different working conditions, which isthe aim of our further research
Reference
[1]. Kapenun B.C. Ilpoexmuposanue  pol4adcHblX U 3V0UAMO-PbIYAICHBIX
mexanusmos: Cnpasounuk. —M.: - Mawunocmpoenue, 1986. — 184 c.

[2]. Byavgpcon H.H. [lunamuueckue pacuemvl Yukioguix mexanusmos. JIL: —
Mawunocmpoenue, 1976, 328 c.

[3]. Komapos M.C. Quuamuxa mexanuzmos u mawun. M.: — Mawunocmpoenue,
1969. — 296 c.

IMPOI'HO3UPOBAHWE ABAPUU
BOJOIPOBOJHOM CETH

Txyacescka-Llecasx B., Kanoa I'.
Kewysckas nonumexnuxa, IHonvwa, 2. Keuye

B I[aHHOﬁ pa60Te npeaACTaBJICHbBI OCHOBHBIC IMPUYMHBI aBapHﬁHOCTH
BOJ0IIPOB OI[HOﬁ CCTH. HpOB €AC€Hbl W  INPCACTABJICHBI  PE3YJIbTAThI
I/ICCJ'IeI[OBaHI/Iﬁ BOI[OHpOBOI[HOﬁ CETH B HEKOTOPbIX ropoaax
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IMogkapmatckoro peruona. s pacueToB MPOrHO3UPOBAHUS aBAPUIHOCTU
BOJIONPOBOJTHOM CETH UCTONB30BaH MeTon Monte-Kapio.

BomonpoBogHast ceTh MPENCTABISET COOOH COSNUHCHHBIC MEXTY
co0oii TpyOONMpPOBOABI PA3HBIX JUAMETPOB U JUTMHBI, YJIOKEHHBIX Ha
rryoune  1,5...3,0 M. TaBHBIMH 3JeMEHTaMH BOJOIPOBOIHON ceTd
SIBJISTFOTCSI:

- KaHAJIbI TPAHCIIOPTHO-MATUCTPATBHBIC |

- KaHaJIBI pa3JIeIUTEIHHEIC,

- MIOJIKJTFOUCHUSI BOJOIPOBOTHEIC.

Martepuaisl, 13 KOTOPBIX U3TOTABIUBAIOTCS BOJAOMPOBOIHEIC TPYOBI:

- JUTSI MATHCTPATBHOU CETH — YYTYH CEPhIi U CTaJb;

- JUISl pa3JeUTeNIbHON CETH — YYTYH CEpbIi, YyTyH CepOonianbHbIi 1
acOecTO-IIEMEHT;

- JI7I BOJIONIPOBOJIHOTO MOJAKITIOYCHUS — MOJMATHIICH U OIIMHKOBAHHAS
CTab.

AHanu3 0e30macHOCTH (QYHKIIMOHUPOBAHUS CHCTEMBI BOJTOCHA0KEHUSI 1
€c DJIEMEHTOB SIBIIICTCSI TEMON HaydHBIX HccienoBanuid Oomee 30 jer. B
pe3yabTare MPOBEACHHBIX HAMHU HCCIICAOBAHUA YCTAHOBIICHO, YTO
BO3MOXKHBIMU IIPUUUHAMHY aBapUi BOJIOIPOBOIHOIN CETH MOTYT OBITH:

- Ha DJTame MPOCKTUPOBAaHUS — HEIOCTATOYHOE OMpEACICHUE
KOPPO3UUHOCTY TPYHTA, TUI0Xasi aHTUKOPPO3MOHHAS 3aIUTa KaHAJIOB;

- Ha 3Tane mpoBeAcHUs paboT — mpoBeeHue padoT 0e3 JOCTaTOYHOrO
COONIFOJICHUST ~ 3aMpPOCKTHPOBAHHBIX  TPABWJI, HEXBaTKa PE3YJIETaTOB
WCCIICIOBAHMIA KAaTOIHOW 3aIllUTHI TPYOOIIPOBOIOB; OTCYTCTBUE H3OJISIIUY;
HETpaBWIbHAS YKJIaKa Tpyo;

- Ha JTane JKCIUTyaTallid — HEJOCTATOYHBI MOHUTOPHHI KadyecTBa
BOIBI B CBSI3W C KOPPO3HOHHBIMHU SBJICHUSIMHU, HECOOTBETCTBYIOIIAS
CTpaTerusi PEMOHTOB; ONIMOKHM TIPU SKCIUTyaTallid; HU3KUA ypPOBEHB
TEXHHYECKOrO IEPCOHANa;  YCTAJIOCTHOE pas3pylICHHE MaTepHajioB
9JIEMEHTOB.

[IpomOmKUTENBHOCTh AKCIUTYaTalldl  MAaTEePHUajoB  BOJOIPOBOIHON
CETU COCTABJISCT:

- 4yryH cepblii — 60...120 ner;

- 4YyryH cQepoMJalbHBIA C  AHTUKOPPO3WOHHOW  3aIl[UTOM-
100...140 ner;

- ctanb — 60...100 ner;

- nonudTIieH — 40...80 ner.

[Ipu maHUPOBAHWUM PEMOHTOB WIM MOJICPHHU3AIMU BOJOIMPOBOIHOMN
ceT pabOTHUKU COOTBETCTBYIOIIMX BOJONPOBOMHBIX YIPESIKICHUN JOIDKHBI
MIPOBOJIUTH HCCIICJOBAHUS, KAaKUE YaCTH CETH TPEOYIOT HEMEIJICHHOTO
PEMOHTa, a JUTsl KAKHX YY9aCTKOB C PEMOHTOM MOXHO ITOBPEMEHUTH. IJTO
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MOXHO OCYHIECTBUTH IIPH BO3MOXXHOCTH TPOTHO3UPOBAHUS aBapuH,
HCIONB3ys MaTeMaTUUecKuii MeToz aHanu3a Monte-Kapio.
NHTEHCHBHOCTD TIOBPEXKIAEMOCTH CETH A; ONpesensem u3 GopMyJibI:

k (t,t+At
PR CLas ®
|, At
rae K (t,t+At) - konnuecTBO BCeX MOBPEXKICHHIT B OTPE3KE BPEMEHH
At Ha TaHHOM BHAE CeTH; |, - IIMHA CeTH JaHHOrO BHJIA (MArucTpajbHa,

pa3nenuTebHas) B JaHHOM OTPE3Ke BPEMEHH, HA KOTOPOM IPOU3OIILIA
aBapus (kM); | - B cetd; At - OTpe30K BpEMEHU (HAIpuMep, TOx).

ITokazatenb UHTEHCUBHOCTH MOBPEXKACHUN ISl BCEH BOJOMPOBOHOM
CETH MOXHO OMPEJIEINUTh U3 BBIPAKEHUSI:

Sk (t,t+At)
S=HT1 ()

rae | - cymmapHast [uiiHa BOJIOIPOBOIHOM ceTH (KM):
I=n
| = Z [,
j=1
[IpoBoauMBIe WCcreAOBaHMA W aHAIW3 NPUYUMH U aBapuid
BojoNpoBoAHON cetu Ha I[lomkapnaTee B TeUeHUE roja Jaju CIeIyrolIne
pesynbratel. KonnuecTBo aBapuili MarucTpajibHOW BOJOMPOBOIHON CETH

cocraBuwia 47, a pasgenurensHol — 128. B Takom ciydae mokasaTeins
WHTEHCUBHOCTH  TOBPEXIEHHH JUIi  BCEH  BOAONPOBOMHON  CETH

A

2. =1004 Ko —80 _asapuil
<=

, a UHTEHCUBHOCTD MOBPEXKICHU S
KM+ 200

KO — 80 __asapuil

2, =1582

. Ucnionp3oBaHue MpUBEAEHHBIX MOKa3aTeIei
KM+ 200

Ja€T BO3MOKHOCTb HPOTrHO3UPOBATH aBapHﬁHOCTB Ha PAa3HbIX Y4YaCTKax U
Ha Bcel BOI[OHpOBOI[HOﬁ CCTHU, a4 3HAYUT U NPOBOAUTH HpO(l)I/IJ'IaKTI/I‘IeCKI/Ie
pa6OTI>I 0 YCTPAaHCHUIO MPUYINH BO3MOKHBIX aBapHﬁ. BeI[I) BCEM HU3BCCTHO,
YTO JICr4Y€ aBapuro IMpeaAynpeanuTb, 4YE€M YCTpaHATb €€ MOCICACTBUA.
Bnaroz[apﬂ HUCIIOJIB30BAHHUIO JAHHOTO ME€TOAa, MOXHO HE TOJBKO
MPOTrHO3UPOBATH aBApHUHU HAa KOHKPETHBLIX Y4aCTKaxX, HO U OIPEACIIATE BPEMSL
rojaa, Korga aBapus MOXCET HpOPI3OI>iTPI. I[J'IH OTOro mnpu HUCCICAOBAHUAX
YUHUTBIBAIOTCA MaTepuabl BOJOIIPOBOAA, BU CCTH, BpEMs €e
OKCIUTyaTaluu. TaK, no pe3yjabTataM MPOBEACHHBIX I/ICCJ'IeI[OBaHI/Iﬁ
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YCTaHOBJICHO, UYTO HAWOONBIIEE YHCIO BOJOMPOBOMHBIX  aBAPUA
MPOUCXO/IUT B OKTSIOpE, SIHBAPE U UIOJIE.

CorylacHO CTATHCTHKH, TNPUYMHBI aBapuil BOJIOMPOBOJHON CETH
COCTaBJISIIOT:

- 45% - B pe3ynbTaTe YeIOBEYECKOro (haKkTopa;

- 30% - u3-3a HEMPaBUWILHOTO TO00pPa MaTEPHUATIOB;

- 20% - okpyxatromias cpena;

- 5% - cTemneHp 3anuUTHL.

Takum obOpa3zom, moka3aHo, uyto Merox Monte-Kapio wMoxHO
UCIIOIb30BaTh MPH MPOTHO3UPOBAHUU aBapHii BOJIOMPOBOIHOU CETH.
BeposSTHOCTh HCHONB30BAHUS 3TOrO METOJa 3aBUCHT OT IPUHSTHIX
HCXOJIHBIX TAHHBIX.

METOJIAKA PO3PAXYHKY TEXHOJIOT'TI TA
KOHCTPYKIIII MOJIOTKOBOTI' O ITIOJIPIFHIOBAYA
JJIAA HEPEPOBKU TEKCTHJIBHUX BIAXO/JAIB
JETKOI MPOMHUCJIOBOCTI

M.€. Cxuba, FO.b. Muxatinoscvkuti, E.O. 3or0menro
Xmenvnuyvkuil nayionanrbHuil ynigepcumem, M. Xmeavhuyvkuil, Ykpaina

[ligmpueMcTBa JIETKOI TPOMUCIOBOCTI PO3BUBAIOTHCA, a 3 iX
PO3BUTKOM 3pOCTa€ KUIBKIiCTh BijxomiB. Hanmpukma, Takux sSK: TEKCTUIIBbHI
Ta BOJIOKHHCTI MaTepialiv, BiIXOIH MIKIPSHOTO Ta XyTPSHOT'O BUPOOHUIITBA,
noiMepu, Tyma, NepeBHi, HII BiAXOAW Ta KOMOIHAIII 3 HUX MaTepiaiiB.
ToHHM BIAXOIIB BUBO3ATHCA 3 MIANPUEMCTB Ha 3BAIMINA, JE IOTIM
YTUITI3YIOTECS. AJie OUIBIIICTD 13 HAX HE Ii/IAl0ThCSl IPUPOIHIM ITpoLecam
pO3KIamaHHA Ta W TeXHoJorii yrwimisamii BigXOJiB HE € OCHTh
JIOCKOHAJIMMH. SIK HaciiJIoK, 3a0pyaHeHHs aTMocdepH Ta HaBKOJIHMIIHBOTO
cepeoBHIIa.

OmuH i3 cnoco0iB BUXOJY 3 CHUTYyaIlil IO CKJauacs, MOJSATae B
CTBOPCHHI Ta OCBOEHHI MIPUHITUIIOBO HOBUX TEXHOJIOTIH IS OE3B1AX0JHOTO
BUpOOHUIITBA. OONaAHAHHS Ui MEePepOoOKH BTOPHHHUX MAaTepialbHUX
pecypciB Ta TEXHOJIOTIYHHX BiIXOJIB 3’ SIBISIOTHCS 1 HA HAIIOMY PUHKY.

IcHye Oarato pi3HMX TEXHOJOTIH, SKi JO3BOJSIOTH MOAPIOHIOBATH
TEKCTHIBHI BIJIXOIH, aJile KOXKCH TaKUi MPUCTPIll Mae CBOI HEJOMIKU yepes
Te, 10 y OUTBIIOCTI BUMA/IKIB HE Ja€ 0a)XKaHOTO Pe3yNIbTaTy.

Ha#0Oinpir BaKJIIMBUM TNUTAHHAM TEPEPOOKH TEKCTHIBHHX Ta
BOJIOKHHCTHUX BiJTXOJIIB € pO3pOOKa 1 TOCIIIXKCHHS HAWO1IBIIT €KOHOMIYHOTO
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Ta MajorabapuTHOrO IO/PiOHIOI0YOrO MPHUCTPOIO IS MiANPUEMCTB JIETKOI
TIPOMHCIIOBOCTI.

IcHyroue oOnamHaHHS, [IO0 BUPOONSETHCS ISl MOAPIOHEHHS
TEKCTWJIBHUX Ta BOJIOKHUCTHUX TKaHWH, HE 3aBXIU € epeKTHBHUM. J[is
OiJIBII TOYHOTrO IPOEKTYBAaHHS MOAPIOHIOBAaYiB HEOOXITHO BPaxOBYBaTH
Oinbie (hakToOpiB, IO BIUIMBAIOTH HA MPOLEC MOJAPIOHEHHS TEKCTHIHHUX
MaTepiajiB, Tak SK HaWOUIbIII BUTpATH €HEprii MOB’s3aHi 3 B3aEMOJI€I0
IHCTpYMEHTY Ta Marepiany, a TakoXX BPaxOBYBaTH OCOOIMBOCTI (hizuko-
MEXaHIYHUX BJIaCTHBOCTEW moapiOHIOBaHOro Matepiany. llle oxauM
HENONIIKOM Yy pO3poOIli MPOCKTYBAaHHS ICHYIOUHX MOJAPIOHIOBAYIiB €
HEJIOCKOHANICTh ~ PO3POOJIEHMX  METOAMK  PO3PaxyHKy  KOHCTPYKIi
o0JlaJiHaHHS Ta TEXHOJIOTIYHOTO ITPOIIECY MOJIOTKOBOTO IO/PiOHIOI0YOro
HPHUCTPOIO.

Meroto poboTH € po3poOKa METOAMKH PO3PaXxyHKY ONTHMAaJIbHUX
rapameTpiB  BUCOKONPOAYKTHBHOI'O  MOJIOTKOBOTO  IO/IPiOHIOI0YOr0
MIPUCTPOIO, 3 YpaxyBaHHSIM (i3UKO-MEXaHIYHHX BJIACTMBOCTEH Marepiaiy,
0 TOAPIOHIOETHCS, Ta TEOMETPUYHHX 1 TEXHOJOTYHHX IapaMeTpiB
KOHCTPYKIii JaHOTO MoJpiOHIOBaYA.

Sk BimoMo, i1 TONPiOHEHHS  TEKCTWIBHUX  BiIXOJIB
BHUKOPHCTOBYIOThCS Pi3HI MeToan mozapiOHeHHs. OCHOBHOIO BHMOI'OIO /10
OIPiOHEHOT 0 TEKCTUIIHLHOTO MaTepialy € MaKCUMAaJIbHA JIOBKUHA BOJIOKOH.
Haii6inpmr  edekTMBHMM, Ha Hamly JAyMKY, € METOJ NOApiOHEeHHS
TEKCTWJIBHHUX BIAXOMIB Y MPUCTPOi, OCHOBHUMH POOOUYNUMH OpraHaMH SKOT'O
€ BUTBHO 3aKpiIJIeHi MOJIOTKH.

[pucTpiii cKIaAETHECS 3 KOPIYCY 7, 3aBaHTAXKYBAJIBHOTO OTBOPY 4 1
ronoBHoro Baiy 2 (puc. 1). B cepeanni xopiryca >kopcTKo 3akpimuieHi pudari
5. Ha romoBHOMy Banmy po3mimeHuii Oapaban 3, y SIKOMY J>KOPCTKO
3akpimieni Banu 1. MojoTkn 6 mapHipHO 3akpimiieHi Ha Bamax. Bes ms
KOHCTPYKIIisl po3MillleHa Ha pami 8.

TexcTunbpHI MaTepiany, Mo MPeACTaBISIIOTE CO00I0 00pi3KM TKAaHHH,
TIOAAIOTHCS B 3aBaHTaXyBAIbHHK OTBip. B pobouiii 30HI, npu B3aemomnii
IIMaTKiB ~TKaHMHU 3  MOJIOTKaMHM, MaTepiajd  MoApiOHIOEThCS ¥
PO3LIEIUTIOETHCS] HA OKPEMi HUTKH Ta BOJIOKHA 32 paXxyHOK po3aupanHs. [1in
BIUIMBOM LEHTPOODKHUX CHII Marepial, M0 MOAPiOHIOETHCS BiAKUAAETHCST
JI0 CTIHOK KOpITyca, JIe JI0JJaTKOBO PO3MICILTIOETHCS, BIAPSI0UNCh 00 pruduti.
[Tix yac monpiGHEHHs MaTepiall BifcKakye BiJ pu¢uIiB i 3HOBY MONAAaE Mij
IO MOJIOTKIB.
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Juns  Toro  mo0  CHpPOEKTYBaTH
eQeKTUBHUI NOoApIOHIOIYNI TPUCTPIA uIs
nepepoOKH  TMEBHOTO 00°€MYy  TEKCTUIbHUX
BIIXOMiB, OyJO  pO3pOOJCHO  METOIUKY
PO3paxyHKy TEXHOJNOTii Ta  KOHCTPYKIIiI
MOJIOTKOBOT'O  TIOJIPiOHIOIOYOr0  MIPHUCTPOFO.
JlaHa MeTo/IMKa BPaxOBYeE K T€OMETPUYHI Ta
TEXHOJIOTIYHI  IMapaMeTpu  IPEeACTaBIEHOL
KOHCTPYKIIIi TPUCTPOIO, TaK 1 BIACTUBOCTI

Puc. 1. MoJsioTkoBuii

noapiGmosay as Marepiay, o M1 JIATaE BTOPUHHIN
TeKCTHIILHUX MaTepiatiB: Hepep06ul.
1—Ban; 2 —rosoBHuii Ban; 3 — Meronuka po3paxyHKy CKJIaAa€Tbes 3
GapaGam; 4 — JIBOX OCHOBHHX OJIOKIB: METOAUKU
3aBAHTAKYBAJIbHUH OTBIP; 5- 6
P 6 — MoOTKH; 7 — BU3HAYEHHs B3a€MOJIIi poboYOro opraxy 3
Kopmyc; 8 — pama MaTep1aioM Ta METOJIMKU BU3HAYEHHS

MIPOJYKTUBHOCTI ITO/IpiOHIOI0YOT0 00IaIHAHHSI.

PoGounii opran 1 | MetojmKka BU3HAYCHHS IPOJIYKTHBHOCTI |
1 I 1
MerosiuKa BU3HAYCHHS I Amr. 1 MatemarniHa MOJIe/Ib BU3HAueHHs | | Kouctpyxrtist

B3aemozii po6ouoro TIPOJL KTHBHOCTI NOJIPIOHIOIOYOr0 | g OOMa7HAHHS T2

opraHy 3 Matepiazom obnajiHaHHs TEXHOJIOTiuHHiT mpouec
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Puc. 2. MeToanka po3paxyHKy TeXHOJIOTii Ta KOHCTPYKIii MOJIOTKOBOIO NoApidHIOBa4a

OTKe, 00UMCITUBINY TEPIIHHA OJIOK JTaHOT METOJUKH PO3PaxyHKY, a
caMme po3paxyBaBILIM METOJUKY BH3HAYEHHs B3a€MOJii poOOUOro opraHy 3
MaTepiajJoM, OTPUMYEMO IIUTOMY pPOOOTY YTBOPEHHS OJIMHHMII BiJIBHOI
MTOBEPXHI.

Y npyruii  OMOK BXOOWTH MaTeMaTHYHA MOJIENb BHU3HAUCHHS
MIPOAYKTUBHOCTI MO/PiOHIOI0YOro O0JNaIHaHHs, ISl PO3PaxyHKy SIKOi MU
3aa€EMO: TI0YAaTKOBI pO3MIpM MaTepialy, CTyMiHb AMCHEPCHOCTI Ta
MIOTY)XKHICTb, SIKy HEOOXiHO 3a0€3I1eUnTH.

Po3pobiena Meroauka po3paxyHKY TEXHOJOTIT Ta KOHCTPYKIIT
MOJIOTKOBOI'O  IMOJPIOHIOIOYOr0 TPHUCTPOIO  J03BOJSIE  CIIPOEKTYBATH
KOHCTPYKIIIO OONaJHaHHS, 3 BpaxyBaHHAM [OYAaTKOBUX pPO3MipiB
MaTepially Ta MOTPIOHOI JUCIEPCHOCTI BIAXOMIB, IO MOAPIOHIOIOTHCS.
OTprMaHa MeTOAMKAa pPO3PaxyHKy MoXe OyTH BHUKOPHCTaHAa NpHU
IHKEHEPHUX PO3paxyHKaX MOJOTKOBOTO MOJPiOHIOI0YOro 00JIaHaHHSI.
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Abstract

Operating characteristics of the oscillating synchronous electrical
motors can be visualized graphically by level lines of chosen parameter
plotted in a complex plane of current or mechanical impedance of aload. In
this way the influence of constructional factors and non-linear features of
electrical, magnetic and mechanical parts can be easily taken into account
and analyzed on purpose of comprehensive research of basic operational
properties of the motor. The study of characteristics has disclosed the effect
of amplitude self-stabilization within alimited range of inertial load.
KEYWORDS: oscillating synchronous motors, operating characteristics.

1. Application of oscillating synchr onous motors

The oscillating synchronous motors mark themselves by specific
temporal features of mechanical motion. The moving part of such motor
oscillates linearly or rotationdly at the frequency (divisible or multiple) of
supplied voltage. So, first of all the oscillating motors are naturally used to
drive the mechanisms which are equipped namely with the oscillatory
working tool or instrument. The coincidence between the kinematical
parameters of moving part of the motor and working tool gives the
favorable possihility of direct connection of both moving parts into a single
unit without the additional mechanical gear. Inthisway the drive can be

There are a lot of various devices which can be considered as the
typical and perspective application of the oscillating motors. the membrane
or piston compressors and pumps, cryocoolers, equipment of technological
vibration, tools of polysurface treatment, various medical and domestic
appliances etc [1-3]. Fig.1,a illustrates the immediate coupling of moving
part of an oscillating motor and piston of springless compressor (thinner
lines show complementary parts of double-sided construction) while Fig.1,b
gives an outline sketch of the oscillating rotary synchronous excited motor.

2. Equations and char acteristics
Relationship between main variables of a motor can be described by
a set of equations of eectrical, magnetic and mechanica parts that can be
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discerned in a motor's structure [3]. Equations of balance of voltage (1) and
torque (2) aswell as equations linking el ectrical and magnetic variables (3)
and parameters of magnetic and mechanical parts (4) can be individuaized
with respect to specificity of construction of a motor in the following form -

do 2 di d’a da 1

. 1
u=ri+w—, s>FF—=J—+R— 1),(2
W g 22F 4 Ve TRt DO

F, = % 2= f(a) (3).(4)

where: u - voltage, r - resistance, i -current, w - number of turnsand flux @
of each winding, F, - magnetic voltage drop in permeance 4 of an air gap,
and « - angular co-ordinate of a moving part.

In the typical steady state mode al the variables of a motor are the
sinusoidal time functions, therefore the components of mechanical 1oad can
be taken into account by complex mechanical impedance Z -

Z=R+j(X, - Xg) =R+ (0l ~1/0s) (5)

here: R, X;, X - active mechanical resistance, inertial reactance and resilient
reactance of a spring; w, J, s- cyclic frequency, equivalent rotary inertia [4],
rotational compliance of a spring (shown in conventional signsin Fig.1b).
The usage of main eguations enables to take into account basic
congtructional properties of structural elements of motor, for example, the
non-linear characteristic of rectifier (Fig.1a), relationship A(a), magnetic
saturation, etc). So, the operating characteristics (as aresult of joint solution
of main equations) can be gained analytically or visualized graphically as
the three dimensional surfaces or certain level lines of constant parameter
plotted in a complex plane of chosen complex argument. Fig.2 depicts the
characteristics presented in a complex plane of mechanical resistance Z (for
the second harmonic of amplitude A) of non-excited rotary oscillating motor

having single-extremal variation of permeance A versus co-ordinate « .

a j 2 b. 12 Thick level lines of
B
—RT< {

function Z = f(A a)
correspond to constant
values of amplitude A
while the thin ones - to
values of moving part
phase a (in respect to

Fig.1. Schemes of the oscillating synchronous motors; 1 - VOIta_ge . u )
stator, 2 —rotor simplified in design and improved in Configuration of level
efficiency and reliability. lines discloses the
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amplitude stabilization
effect in a certtan

R
2N
4 300\ 2=60° | a=90° range of inertial load
A=1,00 . .
a=0 (hatched area in Fig.2)

- VARNGY A=050 g changeable
%—4@ % A=025 resistance R :
2 0,

| . Analogous
1 0 o1 /X characteristics also can

JX 03 0,
Fig.2. Oper ating char acteristicsin a complex plane of be drawn, for example,
mechanical resistance Z of load (in adimensionlessper- @S the level lines of
unit basis) speed, power, and

efficiency of amotor.

Conclusions

The oscillating synchronous motors are efficiently used nowadays in
various drives equipped with the oscillating working tools. Joint solution of
main equations of motor enables to represent operating characteristics
graphically in a complex plane. The analysis of characteristics discloses the
amplitude stabilization effect in the defined range of inertial load and gives
the useful information for advanced designing of more efficient motors.
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Abstract

Deterioration of details and the loss of energy in friction pair depend
on the lubricating properties of the oil. In turn, the antiwear characteristics
of ail, analyzed by the method of high frequency reciprocating rig (HFRR),
vary depending on the quantities of additive zinc dialkildithiophosphate
blended at various concentrations in various base oils (mineral,
hydrocracking, synthetic).
KEYWORDS: base ail, additive zinc diakildithiophosphate, HFRR method

1. Definition of research object

The decrease of viscosity of excellent light synthetic oil gives the
reducing of tribological loss only in case of hydrodynamic friction.
However, the dendty of chemisorption film formed on metal surface makes
the essential influence on lubrication of friction pairs at the heavy duty
mode. In this case the basic lubricating effect is dependent on characterigtics
of minera oil which contains the residual heterocyclic compounds [1-4]. It
grounds the possihility to define and to compare the influence of additives
used in various base dils having different chemical composition.

So, this work was meant to research the lubricating efficiency of
antiscoring additives containing the zinc dialkildithiophosphate (ZDDP)
provided to blend in the principally different grades of base oils such as the
ordinary mineral oil SN 100 and the oil Nexbase 3043, extracted of heavy
hydrocarbons at the hydrocracking process, or the synthetic ail
Priolube 3970 that are often used at the conditions of heavy duty friction.

2. Experimental testing method of tribological research

Tribological analysis of ail lubricity was carried out by using the
PCS Instruments HFRR tribometer. It enabled to evaluate the lubricating
properties of tested oil product by applying the vibration tribometer
principle. In this case the lubricating quality, i.e. the ability of oil to
regenerate lubricating film between the rubbing ball and the plate, can be
defined after calculation of rubbing speed V,:

Vp| = 26'_ . fx ]
where: L and f; — vibrator stroke and frequency.

In accordance with HFRR method, the lubricating properties of the
anayzed oil sample were evaluated by dimensions of wear spot occurred on
surface of the testing stedl ball (&6 mm) that was rubbed against the steel
plate for t = 60 min when soaked in heated bath (T, = 60°C) filled with the
tested oil. The Hertz load on the ball was F (200G) = 1.970N at the

frequency of reciprocating f;, = 50Hz and vibrator stroke of 6L = 1 mm,
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while the experiments were carried out at the ball linear speed V,; = 0.1 m/s.
The average diameter of wear spot elipsis (MW3D), which characterizes
lubricating properties of the oil, was measured by means of optical
microscopy at the accuracy of 10 + 20%. At the same time there was
measured the electric charge of vibrator. It enabled to evaluate the
antifriction properties of tested oil trough the analogous parameter - the
dliding wear coefficient u (Av. Friction). However, the results of test, as
usual, were influenced by hardness of steel and the smoothness of rubbed
surfaces. So, the presumptive conclusions therefore were drawn by taking
into account the data of all results of multifold and reiterated experiments.

So, Fig.1 represents a part of experimenta results of tested synthetic
oil Priolube 3970 that contained the minimal amount (0.2 wt.%) of ZDDP
additives. The curve a displays the variation of friction coefficient (at
average value of diding wear coefficient ¢ = 0.07), while the curve b
depicts the regeneration of density of ail film formed on the metal surfaces
at the friction contact spot of (Average film quality ksy ~ 98%).

Results of tests have disclosed that the greatest dimensions of scoring
spot (MWSD > 1300 um) were observed in the samples of mineral ail
Nexbase 3043 which was refined in hydrocracking process but not supplied
by antiscoring additives. Evidently, this oil can not be used without any
additives as the hydrocracking made the destructive effect on adhesive
sulfonic groups in oily hydrocarbons. Next by dimensions of MWD is the
mineral oil SN 100 containing the surplus of sulfur (0.7 wt.%) in the
heterocyclic compounds. The specified minimad MW3D = 291 um of
nonsulfurous synthetic oil Priolube 3970 demonstrates the sufficiently good
antiscoring properties of the tested samples.

0.50 — — = 100 This fact can be

Z 0w bl w g§ explaned by influence of

2 0w o Z&  polar functiona groups that

8 4 2 ae exisent in the ester

g ] e “©:e  molecules of oil without
g o 41‘!"-«..'.7‘_..- TE ] 20§ added ZDDP.

0.00 I 00 The small amount of

0 20 40 60 £ min additive ZDDP (0.1-0.2

Test time . .
””t o en aj
Fig. 1. Theresultsof HFRR lubricity test of 'A’) blend in @nthetlc

Priolube 3970 oil synthesized from polyolesters ~ Priolube 3970 or in mineral
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—o— SN100 —o—Nexbase 3043 —a— Prioluble 3970 SN 100 causes the
1400 substantial improvement of
1000 \ antiscoring properties of the
~_ oil on the whole. This is
600 ~— particularly characteristic for
- mineral oil (MWSD = 275
s00 B _ um) as compared to the

i mineral  oil Nexbase 3043
(MWD = 1063 um) refined
0 05 1.0 1.5 in process of hydrocracking.

Concentration of additive, wt.% The furthw augme’]tatlon Of
Fig. 2. Resumptive data of lubricating propertiesof  concentration of additives
tested baseonssubjeacééci)tic\?:centranon of ZDDP (up t00.5; 0.9 or 1.5 Wt.%)
leads to improvement of antiscoring properties of the oil.

The scoring spot decreases by 3.26 times or by 2.64 timesin cases of
minera oils Nexbase 3043 or SN 100 respectively. However, the relatively
low initial value of MWSD decreases only by ~78% in case of mineral oil
Priolube 3970. So, the mineral oil SN 100, supplemented by additives of
1.5wt.%, has digtinguished itself by higher lubricating properties of same
kind in comparison with the synthetic oil Priolube 3970 which contained the
anaogoudy small amounts of antiscoring additive Lubrizol 5705.

Wear spot diameter MWVSD, pm

Conclusions

The dimensions of scoring spot (MWSD) are decreasing by three or
more times in accordance with the rise of concentration of additive ZDDP
up to 1.5 mass. %. It is especially noticeable in case of the mineral oil which
has been refined in the hydrocracking process. This grade of oil marksitsalf
by theinitially high scoring spot (MWSD > 1300 um) and therefore is to be
considered as completely inadmissible for usual application without any
additives. The antiscoring effect (MWSD = 275 pum) becomes especially
evident for the minera oil. Meanwhile the tests of nonsulfurous oil
Priolube 3970 disclose that the synthetic oil (even if without additives)
excels in sufficiently good antiscoring properties owing to the presence of
molecules of the ester group. The highest tribological characteristics of
synthetic oil Priolube 3970 and mineral oil SN 100 were achieved by
blending small amounts (up to 0.1 —0.2 mass.%) of additives ZDDP.
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The heavy duty gear power transmission with roller bearings have
been tested in situ to protect unexpected failures. The gear vibration
acceleration parameter was used to diagnostics and evaluation how severeis
the gears teeth meshing problem.

1. Theobjectsof research

The modern, high efficiency power generating machines with gas
and steam turbines have high rotational speed rotors up to 12 000 rpm. The
electric generators rotors generaly have 1500 rpm (1800 rpm) and 3000
rpm (3600 rpm) rotationa speeds. The specificity of these machines design
is — that kinematics' schemes included gear power transmissions to reduce
the rotational speeds of turbines to electric generators. The quantitatively
evaluation of technical condition of gear power transmissions through
vibration parameters is dedicated this article. The turbo units and
technological machines with power ratings from 700 kW to 10 000 kW with
gear drivers are experimentally tested using bearings housings absolute
vibration parameters. The technica condition is evaluated by monitoring
bearings housings absol ute vibration.

2. The high speed 700 kW and 1250 kW power turbo units helical gear
reducersvibration

The general kinematics scheme of turbo unit with steam turbine,
ordinary double-helical gear train and eectric generator is shown in Fig.
3.1.1. The two turbounits with the same kinematic scheme were discussed.
The each steam turbine rotor (running on four-lobe journa bearings 1 and
2) rotational speed is n., =8000rpmand ng., =10500rpm, and the electric
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generator rotor (running on antifriction bearings 7 and 8) rotationa speed is
n., =1500rpm- The steam turbine rotor is connected by a coupling 12 to the
double-helical gear train with speed ratio 1:5.3448, the second 1:6.857 that
reduces turbine rotational speed to 1500 rpm of the generator rotor 11. The
motion  parameters of the gear tran driven rotors. first
machinep = 700kw, T = 4 460Nm, w =157 rad /s and the second machine
P =1250kW,T =7960Nm, w =157rad /s

el i !
aine's N B
i |-| == u
& — L: o =) ® i
Ina Ry . :
—_— L o M L kS S
— % = T2 5 = o
’ Fig. 2. The 700 kW tur bounit ordinary

helical gear train 4" bearing housing axial
Fig. 1. General scheme of the high speed turbo vibration acceleration spectrum: driving
unit rotating system with ordinary double- gear z;=29 rotational speed 8000 rpm, teeth
helical gear train meshing frequency 3880 Hz vibration
acceler ation 143 m/s’ is dominated
The 700kW gear train measured bearing housing vibration
acceleration results are shown in Fig. 2.
The gear meshing frequency is
high (29 teeth x 133,33
Hz=3880 Hz) with high level
vibration acceleration amplitude 150
(143 m/sd) of 4™ bearing &
measured in axia direction and 1
dominated in vibration ‘ ‘
acceleration spectra. The gear
vibration intensity is too high v

2007.05.28 03:14.18 2007.05.28 09:14:13

for long term safe operation By =227,3M/S, apy=113,8Mm/s
mode of this turbounit.The a_ e =167dB, a,,q, =161dB

1250 kW turbo unit gear g 5 The 1250 kw turbounit ordinary helical
meshing frequency is 3600 HZ  gear train 4" bearing housing vertical vibration
(21 teeth x 175 Hz=3600 Hz). acceleration amsand amx values: driving gear

The vibration acceleration root Z=21 rotational speed 10 500 rpm=175Hz, teeth
e vib meshing frequency 3600 Hz dominated
mean square value

ams=113,8 /s and maximum pesk value a.=227,3 m/s? plots shown in
Fig. 3.

3. The high speed 9500 kW power turbo unit epicyclic gear driver
vibration

3

o7 Acceleratior [mis*2]
ot

07 Acceleratior] [mis#2] 2

200+ 2004

G0 ‘ ‘ i

0.
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The epicyclic gear trains, are those in which one or more gears orbit
about the centra axis of the train. Thus, they differ from an ordinary
parald shaft gear train. The most significant advantage of epicyclic gearsis
that the input torque is distributed to all of the planets gears with optimum
utilization of space and minimum weight due to effective load distribution.
The torque is balancing equaly between the planets gears. The double
helical epicyclic gears are especially suitable for high powers and speeds
(power range 1-37 MW, rotors speed range 1500-19000 rpm), e.g. gas or
steam turbine driven €. generators. They eliminate axia thrust, prevent
tilting moments and ensure silent running owing to the larger contact ratio
of meshing teeth, improved distribution of heat in the tooth area. Usually all
shaftsrun in plain bearings or multi-lobe bearings.

: Epicyclic gear units
can operate a up to
1% higher efficiency
than a parald shaft
gear unit, and are
inherently quieter than
pardld shaft gear
: units, with lower noise
Flig. 4. Turbo unit scheme with epicyclic gear train and vibration

with monitoring vibr ation and technological characteristics
par ameters )
Freq[5420  [Hz] [52. 1846 [mise2] A’ B’ C and D - the

A sesifsii] typical vibration evaluation zones
i according stated in I1SO 10816
- and 1SO 7919. Numerica values

e iah, o L of  vibration  accelerations

T e e e s assigned in Fig. 6 may serve as
Fig. 5. Epicyclic gear train case horizontal gu'dd!nes in evaluation technical
acceleration spectrum measured in frequency  condition  of  gear  power

range up to 16 000 Hz transmissions.

agg = 20logy, (a/ay) » &, =10°m/s? Conclusions

1. The main vibration parameter
of the gears evaluation how
severe is the problem is teeth
meshing high frequency vibration
acceleration values 8rms and 8max.

2. The ordinary helical gear train
has few times higher vibration
acceleration level in comparison

in 1.3
10840 15500
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A, B with epicyclic gear train.

120 125 130 135 140 145 150 155 160
apyg. 4B

Fig. 6. Bearing Severity Chart [4]
The 9,5 MW steam turbine-el. generator unit is integral module of
this power generating machine, Fig. 4. The sun gear z =29 is connected

to the steam turbine high speed rotor, 11224 rpm = 187 Hz. The planet
carrier is stationary fixed to the gear train case and annulus z,, =217

connected to the four poles electric generator rotor with 1500 rpm. The
motion parameters  of the  gear train driven rotor
are: P=9500kW, T =60510Nm @ =157rad/ s, gear ratiou = 7.4813.

The gear case vibration was measured in horizontal -radial direction
with seismic transducers attached to the case at planet carrier fix location
point. The sun gear rotation frequency 187 Hz vibration velocity amplitude
is 0,34 mm/s dominated in the vibration vel ocity spectrum..

The epicyclic gear train case horizontal vibration acceleration
spectrum is measured in frequency range up to 16 000 Hz, Fig.5. The gear
meshing frequency is 5420 Hz with amplitude 52 Vs’ and dominated in the
spectrum, (29 teeth -187 Hz = 5420 Hz)
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THE CALCULATION OF ALLOWABLE COOLING
AND HEATING RATESFOR A GATE VALVE SKS1
MADE FROM STEEL 13HMF WDG UE
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1. Introduction
A steam valve SKS1

(Fig.1) is produced in z fm‘gﬂ
some subtypes according to ) e 4
a raw materid. This is a ’
wedge valve with two in- &
line settled cut-offs. The s
space between these cut-
offs is a pressurized vessel ﬁ — %
filled with a working '
medium. The valve is
designed for two-way flow
and working as completely

shut or open. 7 f‘de |
To avoid damages, a % %‘gﬁ

producer suggests to keep I
cooling and heating ratesin Fin.1. Geometrv of the steam valve SK S1
range 3 ? 6 [°C/min]. This

suggestion isnot supported by any form of calculations. In this paper author
presents calculation of allowable cooling and heating rates conducted
according to UE regulations. The valve' s geometrical parameters are.

g
23

2. Description of the approach and wor k methodology
2.1. Geometrical propertiesof the valve and their mean substitutes

The calculation process, conducting according to UE regulations, involves
the geometrical properties of a valve and requires eval uation of the mean
substitutes. The physical dimensions of avalve are:

—the external diameter of avalve's body do =535mm

—theinternal diameter of a valve's body di =370 mm

—the external diameter of avalve svertical part  dy, = 800 mm
—theinternal diameter of avalve' svertical pat  di, =570 mm

The UE regulations requires to cal culate mean substitutes of the physical
dimensions.
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—mean diameter of avalvesbody  dys = 452,5 mm = (d,+d)/2

— mean diameter of avalve svertical part  dyy = 685 mm = (dopt+dip)/2
—thickness of avalve'sbody wall  ens = 82,5 mm = (d,-d)/2

— thickness of avalve s vertica part wall €mp = 115 mm = (dyp-Cip)/2

— quotient of the external diameter of a valve' s body to the internal one

U, = 1,45 = dy/d

— quotient of the mean diameter of a valve svertical part to the diameter of
a body z=1,51 = dyp/dns

2.2. Working environment for the steam gate valve SK S1 made
from steel 1I3HMF
Working environment conditions are determined by the following
Six parameters of a steam flowing through:
— minimum pressurein acycle Prmin = 0 [MPaq]
— maximum pressurein acycle Prax = 18 [MPg]
— minimum temperaturein acyce 9y, =20 [°C]
— maximum temperaturein acycle 9 = 555[°C]
—required start and stopping cycles n = 2000
—number of cycles (start from cold state 20°C) till cracking
appearingnmax = 5n = 10000

2.3. Material properties

Material properties for the steed of 13HMF may be read from
strength tables for an assumed temperature, evaluated according to linear
interpolation or calculated according to table's factors. The greatest
allowable pressure of a working medium p = 18 [MPq] is assigned as a
working pressure p. A minimum tensile strength at the environment
temperature of 20 [°C] is s&t t0 6min g = 490 [MPa]. The Poisson’s ratio is
set to v = 0,3. A subgtitute temperature complies with the formula:

t'=0,75t_ +0,25-t . ['C]

where: tyn — minimum temperature in a cycle, tma — maximum
temperaturein acycle. The expression is evaluated tot” = 421,25 [°C]. Such
substitute temperature determines the val ues of the following material
properties:

— elastic modulus Ew = 1,841-10° [MPq]

— minimum yield strength O = 221,75 [MPq]
—thermal expansion ratio B = 1,521-10-5[K™]
—thermal conductivity Ae = 40,7 [W/mK]

— gpecific heat capacity Cr = 625,3 [JkgK]

— density pr = 7718,2 [kg/m?]
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— temperature equalization ratio Dy, = 505,68 [mm?/min]
The temperature equalization ratio is evaluated from the formula

Dy =4 1(C. - p, ) [=2].
2.4. Allowable difference of atemperature Ay
The alowable difference of a temperature Ay denotes a difference

between the element’s interna surface temperature and the element’s wall
average temperature. This allowable difference is evaluated according to
four typical cases: the beginning of the starting, the end of the starting, the
beginning of the stopping, the end of the stopping. For better smplicity of
the formulas, the following coefficient W isintroduced:

W=aqa, 8. -E /(1-v) [KIMPq

where: oy —thermal stresses concentration ratio, 5 —thermal
expansion ratio a the substitute temperature, Ei~ — Y oung's modulus at the
substitute temperature, v —the Poisson’ sratio. The value of Wis evaluated
to W= 6,05 [MPa/K]. The « ratio, appearing in the above expression, is
defined by the formula:

2

a, = \/[2— Eﬁ;&? Z+ h+1h700 ~ (e‘72—1)] +0,81. 7

where: h — heat penetration, for steam is evaluated to 1000 W/m?K,, z
— quotient of the mean diameter of a valve svertical part to the diameter of
abody. The oy ratio isevaluated to o = 1,43.

In the beginning of the starting, the allowable difference of a
temperature equalsto At; = —75,8 [K]. Thisvalueis calculated from the
following formula:

(ftm min_A
(p:pmin): At1= % W
At the end of the starting, the allowabl e difference of a temperature
equalsto Aty =-99,2 [K]. Thisvaueiscalculated from the following
formula

ftang, pmin) [K]

' (fm ,min_Afan s max)
(P= Pra) Al = —T9m P K],

In the beginning of the stopping, the allowable difference of a
temperature equalsto At = 99,2 [K]. Thisvalueis calculated from the
following formula:

(P=Pra):

At the end of the stopping, the alowable difference of a temperature
equalsto Aty = 23,4 [K]. Thisvalueis caculated from the following
formula

Atz _ (ftmg,mx_viftmg, pmax) [K]
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(p: pmin): Atz _ (ftmg,max Viftmg,pmin) [K]

3. Achieved results

Basing on allowable temperature differences, the allowable heating
and cooling rates are calculated for the steam gate valve.

v = At.—2n
! Yoyl Q%s

where: Dy, —temperature equalization ratio, . —shaperatio, ems —
mean thickness of a valve's body wall. The shaperatio has value of y, = -
0,402 and thisis evaluated from the formula:

_ 1w (Eu D)4, 4in(u,)

Yot T8 (W nu )

where: u, — quotient of the external diameter to the internal diameter.
Allowabl e cooling/hesting rate is determined by the formula:

D,
Vt=At~

th
Yoyl ans

Finally, the calculated cooling/heating rates have the following
values: v, =-14,0 [K/min] in the beginning of the starting phase, v =—
18,3 [K/min] at the end of the starting phase, v, = 18,3 [K/min] in the
beginning of the stopping phase, w; = 4,3 [K/min] at the end of the stopping
phase,

4. Summary

The alowable cooling and heating rates for the steam gate valve
SKS1 were calculated according to EU regulations. The calculation
procedure is presented with the detailsin this paper.
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1. Introduction
A steam valve SKS1 (Fig.1.) is produced in some subtypes according
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Fig.1. Geometry of the steam valve SK S1

2. Description of the approach and wor k methodology

2.1. Working environment for the steam gate valve SK S1 made
from steel 13HMF

Working environment conditions are determined by the following
Six parameters of a steam flowing through:

— minimum operating pressure Prmin = 0 [MPa]

— maximum operating pressure Prmax = 18 [MPa]

— minimum operating temperature  9y,in = 20 [°C]

— maximum operating temperature 3 = 555 [°C]

—required start and stopping cycles  n=2000

—number of cycles (start from cold state 20°C) till cracking
appearing  Nma = 5n = 10000
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2.2. Material properties

The greatest allowable pressure of aworking medium p = 18 [MPg]
is assigned as aworking pressure p. A minimum tensile strength at the
environment temperature of 20 [°C] is Set to 6ying = 490 [MP4].

The Poisson’sratio isset to v = 0,3. A substitute temperature complies with
the formula:

$ =0,75-9 . +0,25-8 . ['C]

and the expression is evaluated to 9 = 421,25 [°C]. Such substitute
temperature determines the values of the following material properties:

—modulus of dasticity Eg = 1,841-10° [MP4]

— minimum yield strength Oo29 = 221,75 [MPa]

—linear thermal expansion coefficient  fLg = 1,521-10-5 [K™]

—thermal conductivity Ag = 40,7 [WImMK]

— gpecific heat capacity Cy = 625,3 [JKkgK]

— density po = 7718,2 [kg/m?]

— temperature equalization ratio ag = 505,68 [mm?/min]

2.3. Allowable amplitude of stresschanges

A amplitude of symmetric stressrange 2c, may be calculated from
the formula:

20, =A+B-(n,)* [MPq

Thisformulaintroduces coefficients A and B, which are used to
calculate allowable amplitude of stress changes 26,. The amplitudeis
evaluated to 26, = 585,5 [MP4q].

2.4. Reduced allowable amplitude of the stress changesat the
substitute temperature

A corrected allowable amplitude of the stress changes Ac” for a
considered element depends on the working environment conditions. This
dependency is taken into account by f; coefficient. The particular value of f3
depends on the minimum yield strength at the substitute temperature. In the
considered case, thef; is set to avalue of f3 = 1,0. The corrected allowable
amplitude of the stress changes is evaluated to Ac™ = 585,5 [MPa). It was
calculated from the formulaAc™ = 26/f; [MPal. If the corrected allowable
range of the stress changes at the substitute temperature Ac” is greater or
equal to doubled minimum yidld strength o 29+, then the reduced allowable
amplitude of the stress changes is evaluated from the formula



Aoy =.2-0,,.-Ac" [MPa].Intheconsidered case, theallowable

amplitudeis evaluated to Ac;; = 509,6 [MPa].
2.5. Stressin element descended from the working pressure
An element siress descended from the working pressure oy, is
evaluated from the sequence of formulas:

o, = an(P)- p~§—'§D[MPa]
am(p) = amO 'f4 +2fu(p)

dm
L(R=15———2 o —f
1+o,455~[E9J~(3§)3

Dueto the ovality U = 0, the coefficient is set to f,(p) = 0. Next,
f, =1 and am = 3,2 and thisleadsto an(p) = 3,2. Thus, the dressin the
element descended from the working pressure is evaluated to
o, =133,6 MPa. The same procedure was utilised to calculate the stress

descended from the maximum pressure. The evaluated stressis
Gipmax = 133,6 [MPd]. Obviously, the stress descended from the minimum
pressure equals to Gipmin = 0 [MPa).

2.6. Minimum and maximum stressesin the heating-cooling cycle
The steam flows through the considered gate valve. At the same

time, the absolute quotient of the cooling rate at the beginning of the
stopping phase to the heating rate at the beginning of the starting phaseis
assigned to y = 1,0. Taking these facts into account, it is possible to evaluate
the minimum stressin a cycle o; nin = -188,0 [MPa] and the maximum stress
inacycle 6 max = 321,6 [MP4]. These values are cal culated from the
following formulas:

+

O,

- Oipmax ~ipmin —Ao; [MPa]

Iy
[MPe]

imin ipmin

Cimex = AOC, +0

2.7. Allowable difference of atemperature Ay

The alowable difference of a temperature Ay denotes a difference
between the element’ sinternal surface temperature and the element’ swall
average temperature. Thisalowable difference is evaluated according to

four typical cases: the beginning of the starting, the end of the starting, the
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beginning of the stopping, the end of the stopping. For better simplicity of
the formulas, the following coefficient W isintroduced:
w=-23_[K/MPqg
ﬂ * E *
LY 9
where: Eg- — Young's modulus at the substitute temperature, S ¢ —
thermal expansion ratio at the substitute temperature. The value of W equals
to W = 0,125 [K/MPa).

In the beginning of the starting, the allowable difference of a
temperature equalsto Ag; =—23,5 [K]. Thisvalueis ca culated from the
following formula:

Agy =W (0, in — O-ipmin) (K]

WhEre o nin —minimum stress in acycle, cipmin —stressin the
element descended from the minimum pressure.

At the end of the starting, the allowabl e difference of a temperature
equalsto Ay =—40,2 [K]. Thisvalueis calculated from the following
formula

Agyp =W- (Cimin = O-ipmax) [K]

where oi, mx — Stress in the element descended from the maximum
pressure.

In the beginning of the stopping, the allowabl e difference of a
temperature equalsto Ag, = 23,5 [K]. Thisvalueis calculated from the
following formula:

ASZZW'(G' _O-ipmax) [K]

where 6; max — maximum stressin acycle.

At the end of the stopping, the alowable difference of a temperature
equalsto Agy = 40,2 [K]. Thisvaueis calculated from the following
formula

ASZ' =W- (O-i max ~ Oip min) [K]

3. Achieved results

Basing on allowable temperature differences, the allowable heating
and cooling rates are calculated for the steam gate valve. For better
simplicity of the formulas, the following coefficient V isintroduced:

V=a, /® s’ [min’]

where: ag- —temperature equalization ratio at the substitute

temperature, ®;— shaperatio, s, — substitute wall thickness. The shaperatio
may be evaluated from the following formula:
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o = 1. (W D-Eu?-D-4udinL)
t8 (Uo?-1)-(up-1)?
where ug — quotient of an external surface radiusto an internal
surface radius. The shaperatio for the considered gate valve equalsto @ = —

0,416. Next, the mentioned above coefficient V may be evaluated. The V

equalsto V =-0,135 [min™]. Allowable cooling/heating rate is determined

by the formula:
vy =VA,
Finally, the calculated cooling/heating rates have the following

values: vg = 3,17 [K/min] in the beginning of the sarting phase, vy = 5,43

[K/min] at the end of the starting phase, vy, =-3,17 [K/min] in the

beginning of the stopping phase, vy, = -5,43 [K/min] at theend of the

stopping phase,
4. Summary
The alowable cooling and heating rates for the steam gate valve

SKS1 were calculated. The calculation procedure is presented with detailsin

this paper.
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VIBRATION ISOLATION OF ELECTRONIC
EQUIPMENT

V. Royzman, A. Goroshko, A. Bubulis, A. Bogorosh
Khmelnitsky National University, Ukraine
Fax (03822) 23265. E-mail: roizman@mailhub.tup.km.ua

Striving to get high component densities with small dimensions and
weights of electronic products has led to the appearance of non-rigid
structures for which the problem of availability of dynamic effects due to
the action of vibrations and shocks has acquired especia significance. The
natural vibration frequencies of such structures lie in the range of external
driving frequencies, this leading to undesirable consequences. Electronic
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equipment is installed in mobile using activities (missiles, airplanes, ships,
et al.) and operates under conditions of vibratory and shock loads, acoustic
effects, road jolting, turbulent flows, shock waves, etc. This leads to the
damage of separate parts and assemblies (resistors, capacitors, diodes,
microcircuits, modules, packages), to the loss of sealing and so on, or to the
failures due to the deviation of the electronic parameters beyond the limits
of tolerable norms, imbalance of the circuits, microphonism, etc. The
conseguences of such failures happen to be too expensive. Thus, afailure of
one of the resistors costing 5 dollars had led to the destruction of a missile
costing more than 100 million dollars.

Therefore, development of experimental and theoretical means of
study and assurance of dynamic strength of electronic products is of great
importance.

The paper shows that full-scale structures of electronic equipment are
complex multiply connected vibratory mechanica systemsin which each of
the components is both a rigidity and a mass, both an exciter and a damper
of vibrations. And attempts to determine, from a drawing of such a sructure
not having sudied analogues, quantitative characteristics of masses,
rigidities, damping included as coefficients into the equations to calculate
shapes and frequencies of the vibrations often turn out to be unsuccessful.
This leads to the inaccuracy of solutions and discredits the most perfect
calculation methods. Therefore, experimental dSudies are of great
importance.

The results of simultaneous phased vibrographing of the vibration
test rig table, adapter and printed circuit boards with microcircuits and
components attached to it are cited. The resonances of all components of
this vibratory system have been found. In this case, more often the module
vibration amplitudes were 20 to 50 times as much as the board vibration
amplitudes, causing breaks of the leads;, more rarely the board vibration
amplitudes were 2 to 15 times as much as the modul e vibration amplitudes.

The appliances which attached the products to the table of the
vibration test rig or shock test rig aso appear to possess the same
shortcomings as the structures, i.e. they have a number of resonancesin the
range of tested frequencies and may increase dozens of times or smply
distort the assigned vibrations or shocks.

Ancther example, when resonance vibrations of the bracket in the
system of missile guidance and flight control did not cause damage but led
to vibrations of the control surfaces and altered the flight direction, is also
considered. The defect was eliminated after replacement of the cast bracket
with a hollow one filled with damping polyurethane which lacked the
resonance vibrations.
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The paper describes the methods and means of measurement and
study of vibrations, stresses and shock momentum affecting eectronic
equipment during its use and in the testing stage as well asthe original units
to determine shapes and frequencies of vibrations of functional boards with
the aid of piezodlectric sensors, a crystal and kerosene.

For simplification of research vibrations process it is developed a
way at at which registration of vibrations of object occurs with the help of a
high-speed video-camera in a combination with a compute, to make their
dowed down viewing? The stop and printout of the separate staffs, the
increasing of interesting fragments, their analysis and even, to measure
many of parameters of these written down processes.

In the given report in multimedia performance the materials of
oscillation of printed-circuit-board, e ements, cases and walls of the typical
block of the aviation el ectronic equipment is given. Particular attention has
been given to the development of methods and means to protect structures
againgt vibrations and shocks.

Pneumatic non-resonance structures of the electronic unit and testing
device, which change their elastically inertial and damping properties when
approaching the resonance and restore them after its passng, have been
created; the design of an attachment of printed circuit boards with a fabric
suspension, using a dry-friction damper for protection against shocks, has
been implemented. The methods of tests of products with great weight on
the vibration test rigswith small load capacity have been worked out.

Materials to use the method of acoustic emission for diagnosis and
prediction of the time of cracking of a laser weld, i.e. occurrence of loss of
sedling in the packages of avionics micro-assemblies affected by an
alternating excessive pressure appearing in case of a climb to an atitude of
20 km and an airplane landing, are cited.

In conclusion attention is drawn to the necessity of intensification of
learning mechanics, specifically the theory of vibrations and shocks, when
training specialistsin electronics.

The paper represents results of research aimed at protection of
functional units from vibration with damping components in attachment
points.

It's been found the way to attach printed circuit board, which
completdy prevents its deformation and provides well vibration isolation in
the wide range of exciting frequency. In the offered attachment the board
attaches to its supports inside case through the flexible fabric band, that’s
why the board can have only one resonance in very low frequency range,
which amplitude is reduced by component of dry friction installed inside the
attachment. Owing to that, vibration of the board together with eectronic
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components was 25-30 times reduced. Such attachment actually prevented
oscillation in printed circuit board caused by temperature deformation,
prevented bending deformation in board and its transfer to eectronic
components.

KABITAHIﬁHO—MAFHITHA OBPOBKA BOJIH
TA BIBPAIIIMHE OBJIAJTHAHHSA HA
OCHOBI I'TAPOITYJBbCATOPA

Cinin P.I, I'opoeeg A.1.
Xmenvnuyorutl nayionanenutl ynisepcumem, Yxpaina, silin@mailhub.tup.km.ua

[ToBepHEHHSI OYMIEHOI BOIM Y EKOJOTIYHY CHUCTEMY IPHPOIU €
HalaKTyaJlbHIIIO 331a4€el0 JIIOJICTBA.

ExcriepumenTanbHi  JOCTiUKEHHsT OynM HampaBlieHI Ha BHBYEHHS
3MiHHM BOJHEBOro nokaszHuka (pH) BogonpoBiaHoi Boxu Bix gacy ii 00poOku
B KaBiTalifiHoMy mpuctpoi. Bci mocmiam mpoBOAWIMCS MpHU KiMHATHIN
TemriepaTypi. BumiproBanus pH 3xificHIoBasocst 3a JOMOMOror i0OHOMipa
EB-74. Tounicts BuMipioBanb = 0,05. BusBuiocs, 1o i3 30iIbIICHHIM
yacy KaBiTaumiiHoi oOpoOku pH Ttakoi Boam 3pocrae, HpUUOMY TpHU
OJHOYACHIH Mii MarHiTHOro Mojsi B 3HAYHO OUIBININ Mipi, HDK micis
3BUYaiHOI KaBiTauii (puc.1). /1o meBHOI MipH 11e MOXKHA ITOSICHUTH TUM, IO
BHACJTIJTOK MAarHITHOI 0OPOOKYU 3MEHIITYEThCS KOHCTAHTA JTUCOITIAIT BOJH Ta
3pocTa€e MOTEeHINIAN 11 ioHi3ari [1].

, . u . 1‘.:;:-,_,*.+.‘.+. Vo
- - L . -
\ - i a £ w -
- ' R Mg
- - L i .
r . - LT
= - = [ . .
- - -, .
T
Puc. 1. 3anexunicte pH Boau Bix yacy Puc.2. 3anexuicTsb Jjorapupmy
kagpiTanii: m —3mina pH npn aii ONTHYHOI IIILHOCTI peaKuiliHol
rizpokasiTanii Ta oMarHiuyBaHHs; cymimi CH30H — KMnO, Bix 4acy

e—Te ik NpH Aii caMoi rigpokaitauii  peakuii: ¢ - KOHTPOJIbL; M— KaBiTaLis
Ta oMarHidyyBaHHs; A — rigpokaBiTanis

B mopanemiomy Oyiio MpoBEIACHO MOCTIKCHHS KiHETHKHM XIMIYHHX
peakmiii B cepemoBumli Bomu mmicis 30-TM  XBWIMHHOI OOpOOKH B
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KaBiTalliiHOMY TIPHCTPOi. SIk MozienbHY peakiito Oyno BUOPaHO OKHCHEHHS
METaHOJNy IIepMaHraHaToM KaJilo B KHCIOMY cepefoBuni. [lpu
omrentparii CHzOH 0,5 M i KMnO, 4-10° M Taxa peaxiiist mpoxomutsh i3
TIOMIPKOBAaHOIO MIBUAKICTIO, SKa JIO3BOJISIE HAJAIHHO CIiAKyBaTH 3a i
niepebiroM. 3aBasky 3a0apBICHHIO NEpMaHraHaT-iOHAa KOHTPOJb 32 XOJ0M
peakuii 3iiicHIOBaN (HOTOMETPUIHUM METOIOM ((POTOENEKTPOKATIOPHMETP
K®K-2). st uporo B MipHy konOy Ha 50 M BHOCHIM 1 MJ MeTaHOIY,
2 M1 2 M cynbhaTHOI KUCIIOTH Ta 3BHYaliHY BOAY (KOHTPOJIBHUH JOCIiT),
200 BOJIOIO ITiCIIs KaBiTallii Ta JOBOAWIN peakiiHy cymim g0 MiTku. [Ticis
BHeceHHs 0,2 MJI IIepMaHraHaTy Kalilo Ta iHTEHCHBHOTO IepeMilllyBaHHS
po3uuH GoTOMETPYBAIH.

Pesynmpratt nmocmimiB mokazanu (puc.2), MO B CEPEIOBHIN BOIU
TTicyis KaBiTalii NIBUAKICT peakilii 3HaYHO 3POCTaE.

Bignomennst e(ekTHBHOI KOHCTAHTH INBWJAKOCTI peakuii y BOJII
micist kaBiTanii (k') mo Takoi x y 3Buuaiinii Boxi (k) cranoButs: k'/k = 3.5.
Tpoxu MeHIIE 1Ie CIiBBiHOMIEHHS 1151 €(peKTUBHOI KOHCTAHTH IIBHIKOCTI
PeaxIii B CepeIOBUII BOIM MICIIs KaBiTallil 3 TOEMHAHHAM Jil MarHITHOTO
nons (k"): k"/k = 2,5. Taka 3MiHa KiHETHKM peakuii CBIIYHUTH IIPO pi3Kke
3pOCTaHHS “CTPYKTYPHOI TeMIlepaTypu’’ PO3UHHY, TOOTO, TEPMOJAUHAMIYHI
XapaKTepPUCTUKH CHUCTEMH BIANOBIAAIOTH IapaMerpaM poO3YMHY MpH
i JIBUIICHH] (DI3MYHOT TEMITEPaTyPH.

31aTHICTD BOJH /10 CaMOOpraHi3allii BHACIIZIOK YyTBOPEHHS BOJHEBHX
3B’SI3KIB MOSICHIOETHCS THM, 1110 Mojiekyna HoO € moaBiiiHuM cumMeTpuaHuM
JIOHOPOM 1 aKIENTOpPOM IPOTOHIB. SIK B PiKOMY, TaK i B TBEpAOMY CTaHi
BiIOYBA€THCSA B3AEMOIis MMPOTOHIB OJTHIET MOJICKYJIU BOIM 3 HEMOAUICHUMU
rapamMH eJeKTPOHIB JBOX APYIMX MOJEKYN, a TaKoXX B3a€MOJiS JBOX
HETOJUIEHHUX Tap €JIEKTPOHIB OIHIE] MOJEKYJIHU 3 MPOTOHAMHM JIBOX JPYIHX
MoOJeKya. TakuM YMHOM, KO)KHA MOJIEKYJ1a BOOU B3aEMOJI€ 3 4OTHpMa
CYCITHIMH MOJICKYJIaMU depe3 BOMHEBI 3B’s3ku. OCOONHMBICTIO BOJM € i
BHCOKA YYTJIMBICTD /IO 30BHIIIHIX BIUIMBIB Ta 30€peeHHs IMaM’sITi PO HUX
MIPOTSITOM TIEBHOTO 4acy. B 1boMy BiJHOIIEHHI BOJa € TEPMOJMHAMIYHO
HE3PIBHOBAYKEHOIO CHCTEMOIO.

OckisIbKH BOJHEBHUH 3B 530K Mae 4acTkoBo (HalO %) koBajeHTHUI
XapaxkTep, 110 OyJ0 ITOKa3aHO peHTreHorpadiyHuM MeronoMm [2], To,
HEe3Ba)Xalo4u Ha Te, IO BCi Mojeni OyJoBHM BOAM Ta BOJHHX DPO3YMHIB
BiJIPI3HSIOTHECSI T€OMETPUYHOI0 OYIOBOIO CTPYKTYPHHUX YTBOPEHb, BOHH
nependavaloTh ICHYBaHHS MOJIIMEPHUX KOMIUICKCIB 3 MoJieKya Bomu. [lis
XiMIYHHX (DaKTOpiB (HANPHUKIIAJA, PO3YMHEHHS CIUPTIB) NPU3BOIATH 10
pyHHYBaHHS IMX KOMIUIEKCIB, a [Jisf (i3uyHuX (Mar"iTHe ToOJIe,
TeMmepaTypa) - i JJ0 MOHOMEpPH3aIlil BOJIH.
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Pyiinye cTpykTypy Boam 1 KaBitamis. Mopens (i3UKO-XiMIYHHX
TIPOLIECIB, SIKI BiAOYBAIOTHCS Yy KaBIiTAIL[IHHOMY ITyXHUpI Ta MPHJIETIIOMY /10
HBOTO HIapi BOJY, MOXKHA TPEICTaBUTH HacTyrmHUM uuHOM [3]. B mporeci
CIUIECKYBaHHSI TYXHUpLS IJIKOM JOCTaTHRO  €HEprii, sKa Ipu IbOMY
BUAUIIETBCS, JJIs 1OHI3amil Ta jgucomliamii BOAM 1 Tra3iB 3 BHUCOKOKO
NIPYXKHICTIO TIapH BCEepelIuHI KaBiTaumiiHOl mopokHuHHM. Ha wiit cranii
KOXKHHH 3 TPUCYTHIX ra3iB € akTMBHHUM KOMIIOHEHTOM 1 Oepe ydacth y
mepefayi eHeprii, mepe3apsypkeHHi Tomo. Taki rasu, sk O i Hy MoxyTth
TpaHcOPMYBATHCS B PaJIUKAIIH:

H,O — H° + OH° + ¢°
H?+ 02 — HO’)Z OH?+ Hz — H°+ Hzo

Jus Ttakoro razy, sk N, B 3BYKOXIMIYHHMX pEakLisiX KiHIIEBUM
pe3yapTaToM € (ikcarlis a3oTy:

Nz + Oz —>))) NOZ Ta Nz + Hz —>))) NH3

AKTHBHI YaCTUHKH, KOTPl BUHUKAIOTh B CUCTEMI, IiCIsI IEPEXOAY B
PO3YMH TiIpaTylOThCS 1 pearyloTb 3 pPO3UMHEHMMH pedoBHHaMu. Bce e
MIPU3BOJMTE JI0 3MIHM (PI3UKO-XIMIYHUX BJIACTUBOCTCH BOJIU: 301TBIICHHIO
pH, 3pocTaHHIO eNeKTPONpPOBIMTHOCTI BOAM, 30UIBIICHHIO YWCIa BUIBHHX
10HIB Ta aKTMBHUX PaJAMKaIiB, 3MiHI CTPYKTYPH Ta aKTHUBaIii BOJH.

3ampornoHOBaHO  KOHCTPYKII ~ Majora0apuTHOr0o  MOOUIBHOTO
oOasHaHHS SIKE€ BIJHOCHUTHCA JIO BOJONOCTauyaHHS, a caMe MO0 THX
NPUCTPOIB, SIKIi BUKOPUCTOBYIOTHCSI ISl MIATOTOBKM  CTiYHOI  Ta
MPOMHUCIOBOT BOJAW i 11 MOJAJBIIONO BUKOPUCTaHHS puc.3, puc.4.
CrpoekToBaHO 00JTaTHAHHS Ha OCHOBI BiOpaIliifHOro rigpomynbcatopa [4].
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Puc.3. Biopauiiina yctanoBka s Puc.4. lIpucrpiii 111 kaBiTaniiiHo-
KaBiTaliiiHOI 3MiHH BJIACTHBOCTEH BOIH i3 MarHiTHoi 06po0ku Boau 3
HACOCHUM eexkTOM €JIEKTPOMATHITHUM NPHUBOAOM

3anpornoHoBaHi  KOHCTPYKINi  BiOparifiHoro oONamHaHHA — JUIS
KaBiTaliWHOI Ta KaBiTAlliiHO - MarHiTHOI OOpPOOKHM BOOM JArOTh
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MOXJIMBICTE ~ OOpOOJIATH  HEBENHMKI 00’€MH  BOJIH 3 MaJIuMH
€HEePrOBUTPATAMU 3aBJISIKU POOOTI MPUBOAY Y PE30HAHCHOMY PEKHMI.
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ABTOKOJIEBAHUSA HEJTUHEHHBIX
I'MPOCKOIIMYECKUX CUCTEM B ITPUJIOKEHHUU K
JUHAMMUMKE BBICOKOCKOPOCTHBIX POTOPOB

M.®. 3eiimman
HUnemumym mawunosedenus PAH, Mocksa,

Phone/fax: +7499-135-30-47, e-mail: zeitman@yandex.ru

ABTOKOJI€0aHUST HETMPOCKOIMYECKUX POTOPOB TPH PAa3IOKEHUH UX
YIPYIuX JHHUH TO COOCTBEHHBIM (YHKIMSM HEBpAIAIOIINXCS BaJlOB
OITUCHIBAIOTCSI OOBIKHOBEHHBIMH HEJIMHEHHBIMH UG depeHIIaIbHBIMU
ypaBHeHUAMH. lopazmo ©Oonee TpyaHOH — 3ajmauell  OKa3bIBaeTCs
HCCIIEOBaHHE aBTOKOJIeOaHU THPOCKOMUYECKUX pOTOpOB c
pacnpeneieHHbIMH M COCPEAOTOYEHHBIMH MacCaMM H3-3a 3aBUCHMOCTHU
cOOCTBeHHBIX (YHKIMI M OECKOHEYHOrO CIIEKTpa 4YacTOT MpsSMOH |
oOpaTHOW mpenieccuii poropa (HE paBHBIX Jpyr OpPYyry) OT YIJIOBOH
CKOPOCTH €r0 BpAIllEHMs], a TaKXKe OMHCAHUEM MABIDKEHHS TAKUX CUCTEM
HEeNMHEHHBIMU  JAudQepeHMaIbHBIMA  YPaBHEHUSIMM B YacTHBIX
NPOU3BOJAHBIX.  3aBUCHUMOCTSMH,  HUCIOJB3YIOIIMMU  QHAJIOTHYHbBIE
MEpEMEHHBIE, BBIPAXKAIOTCSI KPAEBBIE YCIOBUS U YCIIOBHUS CONpPSDKEHUS B
TOUKaX 3aKpEIJICHUs COCPEAOTOUYECHHBIX JJIEMEHTOB paccMaTpUBAaEMBIX
CTPYKTYP.

Jls uccnenoBaHus aBTOKONIEOaHUH CTOJIb HEOPAWHAPHBIX 0OBEKTOB,
KaK YIOpyrueé THUPOCKONMYECKHE CHUCTEMBI, HCIOIb30BAaH MPUHIMII
paszneneHus ABWKEHWH Ha “ObICTpble” W “MEUICHHBIE’, PaBHO Kak M
BBEZICHHE COOTBETCTBEHHO “‘OBICTPOro” M “Me/IeHHOro” BpeMeHH. B aTom
Cllydae MCKOMOE MOYTH NEPUOAUYECKOE pEIIeHHE MOXKHO INPEACTABUTH B
BHUJIE psiia TIOUTH NEPUOANYECKUX QYHKIHH 110 MaJIOMy TapaMeTpy, Kakaas
13 KOTOPBIX 3aBHCUT OT “‘ObIcTporo” M ‘“‘MemieHHoro” BpemeHHu. Ecium
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HEKOTOpble M3 COOCTBEHHBIX YaCTOT M YacTOThl BO3MYINAIOIIUX CHJI
CBSI3aHBl JIMHEHHO HE3aBUCHUMBIMH LEJIOYMCICHHBIMA PE30HAaHCHBIMHU
COOTHOHIEHHSMH  (C  TIOJOXKUTENBHBIMH WM OTPULATEIBHBIMHU
K03 dHUIMEeHTaMH), TO MOTYT HMETh MECTO KpPHTHYECKHe ciydan. B
HacTosiiell paboTe yzaenseTcs OCHOBHOE BHHMAaHHE HEKPUTHYECKUM
cnydasM. Mcnonp3oBaHME OMMCAaHHOIO MOAXOJa IO3BOJNSET HAWTU Bce
MOYTH TEPHOANYECKUE PEKUMBI Ui HEKPUTHUECKHX PE30HAHCHBIX
COOTHONIEHMH W OTBEYAIOIIMX WM COOCTBEHHBIM YacTOTaM, IIOJTY4YHB
BO3MOXKHBIE 30HBI aBTOKOJNIeOanuii. [Tocie yero jerko BbACNSIOTCS 00J1aCTH
YCTOWYHMBOCTH M HEyCTOWYMBOCTH HMCCIIEyeMOro poTopa. Beioupas gpopmy
3aBHCHMOCTH HEJIMHEHHOrO JeMII(UPOBAaHUS, MOXXHO yKa3aTh MHTEPBAJbI
0e30MacHO MM HeKenaTeldbHOW obsactu paboThl cucteMsbl. [locnenHee
olpenensercs BEJTMYUHON aMIUTUTY/IBI TIpeeTbHBIX LIMKJIOB
aBTOKOIEeO0aHUH poTopa.

HNCITOJIb30OBAHUE SABJIEHUSA AD J1JIA
OBHAPYXEHUSA JTJOKAIIMHU U BEJIMYNHDBI
YTEYEK KNUJIKOCTHU U T'A3A

Laciok B.B., /lockau C.I'"., lllenanoscuxu K./[.
Xmenvnuyxuii hayuonanvuvlil ynugepcumem, Ykpauna, men. +380382728743

B psne otpacreii HapoOmHOrO XO3SICTBA BaXKHIM TpeOOBaHHEM K
KauecTBY  W3JENMHMH  SBJISIETCS WX~ TePMETUYHOCTh.  Hapymienue
TePMETUIHOCTU MPUBOJAUT K TMOTEepe pabouux, XpaHSAIUXCA WIA
TPAHCIIOPTHPYEMBIX BEIIECTB, HEPACUCTHBIM PEKUMOM PabOTHI arperaros,
B pA/le CIy4aeB K HEBO3MOXKHOCTU OSKCIDTyaTallMd W3ACTHA U JIPYTUM
OTPUIIATENIFHBIM ~ TOCHCACTBUSIM. B CBA3MW ¢  3TUM  aKTHUBHO
pa3pabaThIBAIOTCS U COBEPIICHCTBYIOTCS METO/IBI OI[CHKH TePMETHYHOCTH U
JIe)Kale B UX OCHOBE CIIOCOOBI M CPE/ICTBA TEUEHCKAHUSI.

B Hacrosmiee Bpemsi B OOJACTH HCTIBITAHWH HA TEPMETUYHOCTH
W3BECTHBI CBBIIIC TPUAIIATH METOJOB U CIIOCOOOB MX PEaIU3aIliH.

OCHOBHBIMU XapaKTEPUCTUKAMU MeToja (CpeICTBa) TCUCHCKAHUS
00OBIYHO CUHTAIOT mopor YyBCTBUTEIHLHOCTH (HauMeHBIITUIA
PETUCTPUPYEMBIH TTOTOK ra3000pa3HOTO YITU PACXOJ JKUIKOTO BEIIECTBA) U
MIPOU3BOIUTEIHHOCTH KOHTPOJIS.

Jnst  psma  METOmOB  JOCTHTHYTHI BECbMa  Mailbie  HOPOTH
YYBCTBUTEIBHOCTH. JTO MPUBOJUT K HEOOXOJMMOCTU CKAaHUPOBAHUS, PE3KO
CHIDKAIONIETO MPOM3BOMUTEILHOCTh KPYITHOra0apUTHBIX OO0BEKTOB. Jliis
HEMOCTYIHBIX Tedyed (Hampumep, TMPH BHYTPCHHUX  YT€UKaxX B
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ruapoarperatax u HCEBO3MOKHOCTHU pa36op1<1/1 HOCJ'IeI[HI/IX) MCTOABI C
HHU3KOM JUCTAaHIIMOHHOCTBIO BOO6IJ_Ie HCIPUCMIICMBI.

HpI/IMeHeHI/Ie CHICHUAJIBHBIX HWHAWKATOPHBIX BCHICCTB IPUBOJUT K
HEBO3MOKHOCTH SKCILTyaTallun 00BEKTa KOHTPOJIA BO BpEMsL HCHBITAHUI Ha

TepMETUYHOCTD.
VYkazaHHbIC HEAOCTAaTKU JACIar0T BECbMa HpO6J’I CMAaTHYHBIM
MPUMCHCHUC TpaaAUIIMOHHBIX MECTOA0B TCUCUCKaHUA JUIIsL

9KCILTYaTUPYIOUIUXCS KPYITHOraOapUTHBIX COCY/IOB JaBJICHUS, HAlOPHBIX
TpyOOIIPOBOZIOB M APYrHX paboTaroummx IoJ H30BITOYHBIM JaBJICHHEM
00BEKTOB.

Takum oOpa3zoM, Is MOAOOHBIX OOBEKTOB MPU TEUEHCKAHWU B
YCIOBUSIX OKCIUTyaTallud OCHOBHOE 3HAauYeHHWE IPHOOPETaoT TaKue
TpeOboBaHMS K MeTolaM (CpeAcTBaM) TEYEHUCKAHUs, KaK OTCYTCTBHE
CHeUaIbHOI0 MHANKATOPHOI'O BEIIECTBA U OOJIbIIas JUCTAHIIMOHHOCTD.

B onpeneneHHoil Mepe yka3aHHBIM TPEeOOBaHMSM Y OBJIETBOPSIET
MeTon akycrhueckod omuccun (AD), O0OBIMHO peanu3yeMblii B
OECKOHTAKTHOM BapHaHTe. lcTekaromias 4yepe3 HEIUIOTHOCTH CTpYs rasa
TeHepHpYyeT B OKpYXKalollel cpeie aKycTHYecKHe KoieOaHHs, KOTOopble
PETUCTPUPYIOTCS € TOMOIIBI0 IpueMHoro npeodpazosanus (I1I1). Meron
nmeeT Oosiee BBICOKHMI MOPOT YYBCTBUTEIBHOCTH (10 10° MS‘Ha/C), HO HE
HYXIaeTcsi B WHIUKATOPHOM BEIIECTBE M 00JalaeT IOBBIIICHHON
JIMCTaHITUOHHOCTBIO.

Ocobenno a¢dexruBHbii MeTon (AD), xorga (IIT) maxomurcst B
KOHTaKTe CO CTeHKOM KOHTponupyemoro oObekta. B ciyuae
METaJUTMYEeCKOH CTEHKH 3a cueT OoJjiee BBICOKMX IUIOTHOCTH MaTepuaya H
CKOpPOCTH 3BYKa B HEM, OOECIIEUMBAETCS PE3KHH POCT AWCTAHIMOHHOTO
Merona. [lone3Hble cUrHasib! (aKyCTHYECKHE BOJHBI, OEryIIUE 10 CTEHKaM
KOHTPOJIMPYEMOro 00beKTa) HECYT MH(OpMAaNUIO O MeCTe PacHOJIOKEHUS
nx ucroyHuka (yreuku). [IoaToMy C MOMOIIBIO CHCTEMBI CTallMOHAPHO
pacrionoxeHHbIX [1I1 MOXKHO pemuTh 3aaady JOKaUMK YTEUKH, He puoderas
K CKaHUPOBAHUIO.

Takum  oOpa3oM, paccMaTpUBaeMblii  METOA  TEUEHCKaHWS,
Ha3BaHHBIA B COOTBETCTBHH CO CIIOCOOOM €ro peayu3alid aKyCTUYeCKH
KOHTaKTHBIM TedenckanueMm (AKT), oTKpbIBaeT BO3MOXHOCTH YJIyYIIEHUS
psila XapaKTepUCTHK U IPUMEHEHHS B YCIIOBHUSIX DKCIUTyaTalluyd OOBbEKTOB.

Jns  wuccnenoBanmst AKT HamMm  mcnonb3oBaHa — aKyCTHKO-
sMuccuoHHas anmapatrypa A®d-15, kotopas cepuilHo Bhimyckaiach I[1O
«Bomnnay (r. Kumunes). [Tpubop umeer yactorHblii auanazoH 10 600 k[,

Ha ocHoBaHmM NpOBENEHHBIX HWCCIEIOBAaHUH YCTaHOBJIEHO, YTO
s¢QeKTUBHAS IIMPHHA MOJOCH YaCTOT THIIOBBIX MOMeX (0T padoTaromux
HACOCOB, ITPOTEYEK JKUJIKOCTH B TPyOONPOBOIAX W Jp.) MOXKET JOCTHIaTh
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60 xI'1; MX MOIIHOCTH C MOBBIIIEHUEM YacTOThI CHMXKaeTcsl. B To ke Bpems
CHEKTPbl CUTHAJIOB, T'EHEPUPYEMBIX TEUbIO, 3aHMMAIOT OoJiee IIUPOKYIO
MOJIOCY, TIOATOMY TEepeXoN B 00JacTh 4acToT BhImie 60 K['I| mMo3BONSICT B
3HAYUTENBHOW Mepe YMEHBIIUTH BIUSHUE BHEITHUX MIOMEX.

B 3aBucuMOCTH OT CHEKTpa CUTHajga M aKyCTUUECKHUX CBOMCTB
00beKTa BEpXHsis rpaHuIia BeIOupanacs B npeaenax 200-600 kI .

Jliis onpenieneHyst KOOPAWHAT TEYH UCTIONB3YIOT TaKHe CIIOCOOBI KaK
MIOUCK CUTHAJIa MO HANpPaBJICHUIO U aMIUTUTYIHBIN.

Hamu ncnonp3oBanach aMIUTUTYZAHAs JIOKALUs, 3aKIIOYAIOIIAsCS B
CPaBHEHHM AaMIUIUTYJl AaKyCTHYECKHMX CUTHAJOB B PA3JIMUHBIX TOYKAX
TIOBEPXHOCTH 00BbekTa KOHTpoJs. KoopAMHATHI MCTOYHHMKA ONPEACNISIINCH
M0 W3BECTHOMY 3aTyXaHUIO aKyCTHYECKHX KonebaHWi B BBIOpaHHOM
JMana3oHe 4acTor. PaccrosiHue la 10 Mecta y Teuku B TpyOOMpoOBOAE C
JIBIKYILEHCS JKUKOCTBIO ONMPEAEISIIOCh BEIPaKEHUEM

1 Y 1 Ua
la==[1-L a6 - —=log| =2 | , @
2 \% 2a Us
rne V — CKopoCTh 3ByKa B CTEHKE TPpyOOIIpoBoAa;
Y — CKOpOCTB )KHUAKOCTH B TPYOOITPOBOJIE;
laé — paccrosuue mexy I111;
o -kodduimeHT 3aTyxaHWS ~ aKyCTHYCCKMX  KoleOaHWid B

TpyOOIPOBO/IE;
Ua, Us — HanpsokeHus (CpeHEBBINIPSAMIICHHBIC 3HAYCHUS aMILUTHTY/IHI)
Ha Beixozaax I1I1;
Ecnmu nmBUKeHWE KUIKOCTH OTCYTCTBYET (COCYIBI TABJICHHUS), TO
BbIpakenue (1) yrmporaercst

lae 1 Ua

la="2% _ = Jog =
2 2o d Us

[IpoBenennbie uccnemnoBanus nokazanu, 4to (AKT) ornuuaercs

MPOCTOTON METOJMK TMONYUCHHUs] HCXOMHOW WH(popManuu, He TpedyeT

MIPUMEHCHHUS CIICIUATBHBIX HHIUKATOPHBIX CPEIl, TIO3BOJIIET OOHAPYKUBAThH

YTEUKY W OIIEHMBATh €€ MapaMeTpbl JAUCTAHIMOHHO NMPU HEBO3MOXKHOCTH

HEMOCPEACTBEHHOIO0  JOCTyNna K  yTeuke. BbIABIEHHBIE  IOPOTH

YyBCTBUTEILHOCTH METOJIa COCTABJISIOT:

- IPH YTEUYKaX JKUJKOCTH, HAXOJSIIIUICS MO M30BITOYHBIM JaBiicHHeM 14

MIla — 210" M¥c;

- TIpW yTEUKaX rasa, HaXOMsAIIerocs moj u30sITOYHBIM AaBiieHueM 20 MIla

1,510 m¥c;

- TOCTHKUMasl JUCTAHIIMOHHOCTE —-5-20 m.

2
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C y4eroM yKa3aHHBIX MPEUMYIIECTB METONA €ro paIMOHAIbHO
NPUMEHATH Ha 00BEKTaX, HAXOMSIIMXCS O/ U30BITOYHBIM JaBICHUECM, IS
KOTOpBIX (@) TpeOyercst ObICTpOe OOHApY)KEHHE W JIOKAlWsl OTHOCHTEIBHO
OonplIMX yTeyek;, u (6) JOMYCKAKOTCS CYIIECTBCHHbIC BapHaIld
napaMeTpoB Uil OOECIICUCHHUs] ONTHUMAJTBHBIX (0 OTHOIICHUIO CHUTHAJ-
noMexa) THAPOIMHAMHYECKUX PEKHMOB.

Cexknusa npodjgeM MaTepHUAJOBEeACHHUS

JKAPOCTOMKOCTh MHOTOKOMITOHEHTHBIX
3BTEKTHUYECKHWX CILTABOB 1 IIOKPBITHIA HA
OCHOBE KYBUYECKOI'O TPHAJIIOMUHUIA
TUTAHA

Kopaicosa HIL", Munsman FO.B.*, Ilopsouenxo H.E.*, Mopdosey H.M*,
Bapabaw O.M?2, Jleekasn T.H.>
YUnemumym npo6nem mamepuanosedenus um. U.H. Opanyesuua HAHY, Vpauna,
38 (044) 424-30-61, korzhova@ipms.kiev.ua
?0Oak Ridge National Laboratory, TN, USA, barabashom@ornl.gov
3I/IHcmumym memannoguzuxu um. I'.B. Kyporomoea HAHY, Vkpauna,
38 (044) 424-31-80, barabash@imp.kiev.ua

IIporpecc B  o0macTn  SHEPreTHYECKOr0  MAIIMHOCTPOSHHMS
(IpOMBIIIUIEHHBIE MIapOCHIIOBEIE YCTaHOBKH, HeQTEXUMHIECKOE
o0opy/noBaHue, Tra30Bble TYpOMHBI CaMOJIETOB U Jpyrue OOBEKTH,
paboraromyie mpy NOBBIIIEHHBIX TEMIIEpaTypax) BO MHOTOM OIpEJeINseTcs
CO3JJaHMEM HOBBIX KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB U  IOKPBITHH,
CHOCOOHBIX COMNPOTHUBIISATHCS BO3JEHCTBHIO arpecCHBHBIX CpeA TP
BBICOKUX TEMIIepaTypax.

Knaccuueckne criaBbl THTaHa KOHKYPEHTOCIIOCOOHBI CyIepcIiaBam
HUKeNs NpU cpedHux Temmeparypax. OJHaKo HHM3KOE CONpPOTHUBIICHUE
OKHCIICHMIO Ha BO3JyX€ OlpaHHMYMBAE€T WX HCIOJIb30OBAaHUE MpHU
noBeIIeHHBIX TemriepaTypax (cBbime 800 °C). HoBbIM TepcHeKTHBHBIM
HaNpaBJICHUEM SBISAETCA CO3[JaHME KOHCTPYKIHOHHBIX MaTepUaloB Ha
ocHoBe amromuuuaoB TutaHa AlsTi, TiAl, TizAl. DTu uHTEepMeTAIIHIBI
COXPAHSIOT YIHOPSAAOYEHHYIO CTPYKTYpY JO BBICOKMX TeMIepaTyp u
MIPEBOCXOJAT MHOI'OKOMIIOHEHTHBIE O- ¥ [-TUTAHOBBIE CIUIaBBl I10
xkapocrorikoct.  Cpemn  HUX  0co00e  BHUMAaHHE  IPUBJICKAET
untepMeraina  AlgTi,  KOTOpbIi ~ OJHOBPEMEHHO C  BBICOKUMH
MEXaHMYECKUMU XapaKTepPUCTHKAMU HMMEET HaMMEHBIIYI0 IUIOTHOCTh
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(3,3 r/cm®). JlerupoBaHme ero XpOMoM CIIOCOGCTBYET BEICOKOI CTOMKOCTH K
OKHCIICHUIO OJaromapsi oOpa3oBaHUIO HAa MOBEPXHOCTH MAaCCHBUPYIOIICH
TUICHKH M3 OKCHIa amoMuHusi. OTMETHM, 4TO MPH Pa3pabOTKe CHUCTEMBI
JIETHPOBAHMUS ISl TIOBBIIICHHS KAPOCTONKOCTH CIJIABOB TPOWHOM CHCTEMBI
Al-Ti-Cr HeoOXOmMMO YyYHTHIBATH €€ BIUSHHUE HA LEJNbIA KOMILICKC
CBOMCTB, TaKUX Kak (ha3oBas CTaOMIIBHOCTh, MEXaHHYECKHE CBOWCTBA M
KApOMPOYHOCTh. JIJIsl MOJTYYeHUs KAYECTBEHHBIX MMOKPBITUA W3 ITUX
CIUTABOB HX COCTaB JOMMKEH obOecreurBaTh (HOPMHUPOBAHUE 3alIUTHBIX
OKCHJIHBIX CJIOCB, UMEIOIIMX JOCTATOYHYIO MEXaHHYECKYIO MPOYHOCTH H
aJIre3HUI0 ISl CTAOUITBHON pabOThI IPH TEMIIEPATYPaX HKCILTYATALIMH.

s BeibOpa cocTaBa CIUIaBa, MEPCIEKTUBHOTO IS UCIONb30BAHUS
B KauecTBE MOKPBITHI Ha CrutaBbl ThTaHa u TiAl, Oputa mpoBenena padbora
MO HCCIENOBAaHHIO JUITMTEIBHON JKApOCTOMKOCTH CIUIAaBOB Ha 0Oase
onnodaszHoro L1, narepmerammmina (cruiaB 1, tabnuma 1), SBTEKTHUECKHX
CIUTABOB C YyYaCTHEM 3TOr0 MHTEpMETAUTH/IA (CIUIaBbI 2-7) U U3BECTHOIO B
JUTepaType craBa Ha ocHoBe Y- TIAl (crutaB 8). OTMETHUM, YTO KOMILIEKCHI
JICTHPYIOUINX DJIEMEHTOB OBbLIM BBHIOpAaHBI HA OCHOBE IPEABAPUTEIBHBIX
HCCIIeIOBAHUI U TUTEPATYPHBIX TAHHBIX.

Tabnuna 1. Xumuueckuii n (pa3oBbIii COCTAB CIIABOB

» XUMHYECKHi cOCTaB, aT. % E o
g g5
S| AL Ti | cr M"Y |[Hi[S |R|V |z [Mn|Nb| §38
1|80 20120 - | - |-|-]-|-]- - L1,

2 | 6808510 01 | - o2 - | - | - |o2] - | - | Liep
3|50 20|230]| - L T e e e R R T
21550 20512301 - | - | -] -1 -1 -[15] - -7 LB
5549 213|230 01 | - | - |[05] - | - [02] - | - :

6550 212160 - | - | - | - |L0]40]| - | 20| 08| Lir+p
71550 [ 242 |200| - |O01|02[05]| - | - | - | - | - | Li+B
8480 a0l 20| - | - | -|-|-|-]-1]-1]20 lTl'Ié:l—

Wzyuenne xkuHetuku oxuciaeHus npu 900 °C mpoBoauiaocs B MedH
3NIEKTPOCOHPOTHUBIEHHS C U3MEPEHUEM M3MEHEHUs] Macchl 00pa3loB depe3
Ollpe/ielIeHHble  MHTEpBaJIBI  BpEeMEHH (TOYHOCTh B3BEUIMBAHMS Ha
aHaymuTHUecknx Becax cocraBisuia +£0,0001 ). OueHka CTOMKOCTH K
OKHCJICHHIO TIPOBOIWIACH II0 YyAEIbHOMY M3MEHEHHIO Maccel O, a
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CpaBHEHHE CIUIaBOB MEXKAY COOOH - MO CKOpocTH OKucaeHus V.
Pe3ysbraThl HCTIBITAaHNUI IPUBEAEHBI B TAOJIHIE 2 M HA PUCYHKE.
Tabnuna 2. Y nenbHOE M3MEHEHUE Macchl () U CpeqHsIsi CKOPOCTh
okucienust 00pasios B meun mpu 900 °C B Teuenue 100 yac.
Cpennsist
IIpupamenne CKOpOCTh
9 MAaccChI, Mr/eM? OKHCJICHUS,
e MI/eM2To
Qo Qoo Gso | oo 100 uac.
1/ 0,23 | 0,30 | 0,31 | 0,34 0,003
2| 0,06 | 0,08 | 0,2 0,2 0,002
3/ 012 | 0,12 | 0,25 | 0,29 0,003
4| - - 0,17 | 0,17 0,002
5/ 01 | 012 | 0,34 | 0,34 0,003
6| 055 | 067 | 1,46 | 15 0,015
71 01 0,1 0,3 0,3 0,003
gl 096 | 1,8 | 201 | 2,06 0,020
BUJHO, B BBIOPaHHBIX YCIOBHMSX OKHCIEHHS JIY4IIYIO

Kax
KapOCTOMKOCTh MMEIOT 3BTEKTHYECKHe cIuiaBbl (2-5, 7) Ha ocHoBe L1,
UHTEPMETAJLIUAOB (32 UCKIIOUEHUEM CILIaBa O, JIETUPOBAHHOIO BaHAJUEM).
XKapocroiikocTs crutaBa 8 Ha ocHoBe Y-TiAl Ha MOPSIOK HUXKe.
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KHHETHYCCKUX  KPHBBIX
MTOKa3bIBAET, 4TO
OKCHJTHBIN cIou
¢dopmupyercst B
OCHOBHOM Ha
MIPOTSKEHUU 50 yac.
JlanpHeimmi HeOOoIbIIOoN
MPUPOCT  MAacChl  TpHU
OKHCIICHUU CIUIaBOB
CBUJICTEIILCTBYET o
BBICOKHX 3aIIUTHBIX
cBOMCTBax



oOpa3oBaBmielics oOKanuWHBL. Takoil Xapakrep KHHETHYECKHX KPHBBIX
xapakrepeH i quddy3MOHHOrO Mpolecca OKHCIEHUs M OIHCHIBAETCS
CTEIIeHHON 3aBUCUMOCTbI0 '=K,T. [LI0THAs OKCHHAs IUIEHKA HAa OCHOBE
Al,O3 He ckanbIBaeTCs U ONpenessieT JTUTeIbHOCTh Pa0OTHI CIIaBa.

[IpuHATO CUMTATh, 4YTO TPAaHUYHOM paboyeil TeMmmepaTypoi
MaTepuana SIBISIETCS TeMIleparypa, HIKE KOTOPOH CKOpOCTh Ta30BOM
KOppo3uu He mpessbiaer 10 mr/cm? 3a 100 gacos (Tipu TITyOMHE KOPPO3UU
1,2 mm/ron 3to coorBerctByer ~ 0,06 MF/CMZ"IaC). B coorBercTBHE C
STHMH TOKa3aTeIsIMU KapOCTOWKOCTh ABTEKTHUECKHUX CIUIABOB Ha OCHOBE
L1, wuHTEpMETaIHIOB COOTBETCTBYET CTOMKOCTH  XPOMHUCTBIX |
XPOMOHHKEJIEBBIX CIUIAaBOB, MaKCHMaJlbHasi TEMIIEpaTypa HCIOIb30BaHUS
KOTOpPBIX MO O3TUM Tmokazarensim  cocraBimsier 800-900°C, a mo
XapakTepucTukam xxaponpounocts - 500-550 °C.

[omyueHHsle pe3yabTaThl CBUAETEIHCTBYIOT O TOM, YTO IO YPOBHIO
KapOCTOMKOCTH pa3paboTaHHbIE HOBBIE IBTEKTHUYECKUE CIUIABBI TPOWHOMN
cuctembl Al-Ti-Cr 1 MOKPBITUSI HA KX OCHOBE MOTYT OBITh PEKOMEH/IOBAHBI
JIJIs1 UCTIONIb30BaHus pu TemmepaTtypax 900 °C.

CIUTIABBI HA OCHOBE KYBUYECKOI'O
TPUAJTIOMUHHUJIA TATAHA TPOMHONU CUCTEMBI
Al-Ti-Cr - OCHOBA HOBBIX JINTEMHBIX
BBICOKOTEMIIEPATYPHBIX MATEPHAJIOB

Jlezkas T.H.:, Bapa6aw O.M.% Munsman 10.B2,
Kopaicosa HIT®, Mopoosey HM?2, Kpanuexa HAZ?
YUnemumym memannogusuxu um. I'B. Kypdomosa HAHY, Vrpauna,
38 (044) 424-31-80, barabash@imp.kiev.ua
?0Oak Ridge National Laboratory, TN, USA, barabashom@ornl.gov
3I/IHcmumym npobnem mamepuanosedenust um. U.H. @panyesuna HAHY, Vkpauna,
38 (044) 424-30-61, korzhova@ipms.kiev.ua

B Hacrosimiee BpeMmsi 3HaUMTENFHO BO3POC MHTEpEC K CIUIaBaM Ha
OCHOBE CaMOr0 JIETKOr0 M OKaJMHOCTOMKOro amromuuuma turtana AlsTi.
DTOT MHTEPMETAIUIN XapaKTepU3yeTcs KOMILIEKCOM MPEKPACHBIX CBOMCTB,
B YaCTHOCTH, BBICOKOH Temneparypoil miasnenus (~1400 °C) u BbicokuM
MOJIyJIEM YIPYT'OCTH, MaJIbIM Y/IEIbHBIM BECOM U BBICOKOH YCTOWYHBOCTHIO
K OKHCJICHWIO, HU3KHUM KOX(P(UIMEHTOM TEPMHUYECKOTO pACIIMPEHUs] U
OoJiee HU3KOH 110 CPAaBHEHUIO C TUTAHOBBIMH CIJIABAMH CKOPOCTBIO KPHIA U
KOPPO3HHU.

B oTnmume oT CyIIeCTBYIOIMX MOAXOJ0B pa3padOTKH MaTepHasoB
Ha ero OCHOBe (MEXaHWYECKOe JIETMPOBaHUE, CHHTE3UPOBAHHUE U JIp.), JJIS
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CO3JJaHUSI JIETKUX BBICOKOMOJYJIBHBIX, JKAPOIPOYHBIX M JKAPOCTOHKHX
JUTEHHBIX KOMIIO3UTOB HaMM ObUIa WCIIONB30BaHA WJES pean3alnuu
IBTEKTHYECKOTrO TNpeBpalieHus. MaTpuneil HOBBIX KOMIIO3UTOB SIBISIETCS
KyOMYeCKHH JICTUPOBAHHbBIA TPUATIOMHUHHU] THTaHA TPOWHOI cuctembl Al-
Ti-Cr co crpykrypoir L1, Crpykrypa U (a3oBbIii COCTaB TaKuX
MaTepHanoB GOPMHUPYIOTCS HEIOCPEICTBEHHO TPH MPEBPALEHUH paciliaBa
B 1Be TBepable (a3bl. [Ipn aToM (azoBble cocTaBIsIOMINE CITaBa OJIU3KU K
TEpMOAMHAMHWYECKH PABHOBECHBIM, O00Jaqar0T HU3KOW  Mex(a3HOU
SHEpruel, BHICOKOH TEPMHUYECKOH CTaOWJIBHOCTBIO, YTO IIO3BOJISET
COXPaHUTh YPOBEHb MEXaHHUYECKUX CBOMCTB JO BBICOKMUX TEMIEparTyp.
DBTEKTHYECKHE CIJIaBbl IMEIOT U JIpyrUe NperMYIecTBa, Harpumep, odonee
HU3KYIO B CPaBHEHUH C WHTEPMETAJUTUIAMH TEeMIlepaTypy M HeOObIIoiH
WHTEPBAJ TUIABJIEHHS, YTO OOYCIIaBIMBAET BBHICOKHE JINTEHHBIE CBOWCTBA U
MOHMKEHHYIO TOPUCTOCTh CIIUTKOB.

Pemenne 3agaun co3gaHus HOBOrO MaTepHana OCYIIECTBIIAIOCH B
HECKOJIBKO TOCIIE€OBAaTENbHBIX ATANOB: ONPEAEICHUE COCTaBa MAaTpPUIIBI
Oymymiero 3BTEKTHUECKOTO KOMIIO3UTA, TIOMCK COCTaBOB  CIUIABOB
HBTEKTHYECKOT'O THIIA U OIpE/eeHre 0COOEHHOCTE MX KPHCTaJUIN3alHN;
orpeziesieHre cOANaHCUPOBAHHONW CHUCTEMBI JIETUPOBAHHS, IPH KOTOPOH
COXpaHseTCsl IBTEKTUYECKasl CTPYKTypa M OOecreunBaeTcsl HeOOXOAUMBIN
YPOBEHb MEXaHUYECKUX CBOWCTB CILJIaBOB.

ITockonpky HaydyHOW OCHOBOM CO3JIaHUSI CIUIABOB  SIBJISIETCS
JuarpaMMa COCTOSHUS, HaMHU 3KCIEPUMEHTAJIbHO C MCIIOJIb30BaHUEM
KOMIUIEKCAa METOJOB (hU3NKO-XUMHYECKOr0 aHajiu3a OblUl omnpejaeneH
XapaxkTep B3aMMOEHCTBUSI KOMIIOHEHTOB B obsactu L1, nHTEpMeTayumaa
(puc. 1 a). CruiaBbl W3roTaBIMBAIM METOJOM 3JIEKTPONYTOBOW IUIABKU B
aTMoc(epe OUMIIEHHOr0 aproHa ¢ HEepacXxoAyeMbIM BOJB(PAMOBBIM
3JIEKTPOAOM Ha BOAOOXIAXKAAEMOH METHOW IOANHE.
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a
Puc. 1. ®parMeHT MOBEPXHOCTH JUKBHIYCA TPoiiHo# cuctembl Al-Ti-Cr (a);
cTpykrypa L1, uarepmeramnnia (6) u 3Brekrudeckoro (L 1,+f) cnuasa (B). Hudpamu
| u 1] moxa3aHbl 06J1acTH, B KOTOPBIX B-TBep/blii pacTBOp pacnajgaercs ¢
o6pazoBanuem amromuauaoB TIAICr (1) m AICr,(I1).

VYCTaHOBIIEHO CYIIECTBOBaHME IIMPOKOM 00JacTH JBYX(a3HbIX
9BTEKTHUYECKUX CIUIaBOB (ee'), 00pa30BaHHBIX JIBYMs KyOUUYEeCKUMH (ha3zaMH:
L1, u B (rme B- tBepawiii pactBop Ti u Al B Cr). OcoOEHHOCTBIO 3THUX
CIUTABOB SIBISIETCS MpEBpalieHHEe B TBEPAOM COCTOSHHUHM TMpPU  UX
OXJTAXKACHUM ¢ 00pa3oBaHueM uHTepMeTauuaoB TiAICr u AlCr, (obmactu |
u |1), 94TO0 IPUBOANT K YXY/IICHUIO MEXaHUYECKUX CBOWCTB CILIABOB.

Iepexon ot oanodasubix L1, (puc. 1 6) k aBTekTHueckuM (L1,+p)
CIyIaBaM, UMEIOIINM HEPHOJMIECKYI0 CTPYKTYpY (puc. 1 B), criocobcTByeT
CYIIECTBEHHOMY YITYYIICHHIO XaPAKTEPUCTUK MPOYHOCTH MPU UCIBITAHHUAX
Ha ckatue (Of Opp) W JaedhopMaluu A0 pa3pylieHHs (€) IBTEKTUUECKUX
KOMIIO3UTOB IO CpPaBHEHHIO C OAHOGA3HBIMH MaTepHalaMd MOpH
coxpaHeHHH BbICOKOro Moay:st ynpyrocti (E) (Tabnuma).

Ta6muma. CotictBa oqHodazHoro L1, naTepmerammaa u
sBTekTrdeckoro (L1,+) curaBa

CBoiicTBa L1, narepmerammn (L1,+pB) crmas
63Al-26Ti-11Cr (at. %) 55Al-22Ti-23Cr (at. %)

TBepocTh, HV 2250 2660

o, MIla 883 2000

Go.2, MIla 471 598

g, % 7.1 22

E, I'Tla 183 180

p, r/em’ 33 39

Ha ocnoBe 6a3oBoro (L1,+B) xommosura ObulM pa3paboTaHBI
CIIOXHOJIETUPOBAHHBIE  IBTEKTHYECKHE CIUIABBI, XapaKTEPU3YIOUIHECT
BBICOKUMU U CTA0OWIIEHBIMUA MEXaHMYECKHUMU CBOWCTBaMHU BILIOTH 110 750 °C
(puc. 2 a) 1 BBICOKOH JKapoCTOHKOCTRIO 1o TemmepaTyp 900 °C (puc. 2 6).
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o
Temnepatypa ucnbitanusi, C

HOJ'Iy‘IeHHI)Ie PEIYIbTAThl CBUACTCILCTBYIOT O IMCPCHEKTUBHOCTU
CTpaTerun CO3JaHUs HOBBIX O3BTCKTHUYCCKUX  CIUIaBOB Ha OCHOBEC
HUHTCpMCTAJUIN[a AJIOMUHHA, KOTOPBIC CICAYCT pPACCMATpUBATL Kak
OTIIpAaBHYKO  TOYKY  UIA I[aJ'H;HefIIHeFO YCOBEPUICHCTBOBAHUA  3TUX
MAaTepruaJIOB U MPAKTUYCCKOI'0 UX MCIIOJIb30BaHUA, B YACTHOCTHU, B KaUCCTBC
)KapOCTOfIKPIX MaTepuaIoB I HOKpBITI/Iﬁ Ha CIlJIaBbI TUTaHA.

DIAGNOSISOF THE STATE OF THERMAL
DEGRADATION OF FIBRE REINFORCED POLYMER
COMPOSITES

Rojek M., Sabik J., Wrobel G.
Slesian Technical University, Division of Metals and Polymers Processing, Gliwice, Poland,
e-mail: jozef.stabik@polsl.pl

1. Introduction

Polymeric glass fibres reinforced composites are more and more
frequently applied as structural materials in many demanding industry
fields. This leads to the increase in demand for knowledge related to
strength of materials understood as the ability of fulfilling structural
functions. During working period, due to environment impact and
mechanical fatigue, composites change their properties and characteristics.
These changes are connected with processes occurring in polymeric matrix
and by rule, they are of a degrading character [1]. Depending on the
specificity of the degradation process, loss of load capacity abilities may
occur suddenly, disastroudy or gradually over arelatively long time span,
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in which accumulation of effects of interaction of degradation factors take
place. Examples of such long-lasting degradation processes comprise
chemical and stress corrosion, erosion, thermal and environmental ageing,
fatigue, etc. In the event of processes leading to noticeable surface changes,
generally the degree of their advancement may be assessed with
measurements and observationsin conditions of periodical overhauls. When
degradation occurs in a dispersive way within the dement's area, without
any vishle external changes of physical or geometrica properties, a
classical ingpection of a structure condition may not reveal any dangerous
conditions. Therefore, there is a need of searching non-destructive methods
of strength degradation degree. Authors made this attempt using ultrasonic
technique. Searching of a method for diagnosing a condition of material
were referred to epoxy-glass composites subjected to thermal ageing.

Application of ultrasonic methods for testing of polymer composites
has a long-lasting tradition [2]. Taking into account effects of wave
reflection, refraction, absorption, disperson or defraction, diagnostic
methods allow measurements of thickness, hydrolocation or local
heterogeneities and discontinuities — flaw detection [2-5]. Less information
is available on application of ultrasonic testing of degradation processes
resulting in dispersed micro-defects such as micro-cracks, polymer chain
scission, oxidation and many other .

2. Experimental

Epoxy-glass composite TSE-5(,1ZO0-ERG” S.A., Poland) was
tested,. Samples were subjected to accelerated ageing in air at three
temperatures: 200°C, 220°C, 240°C. At defined intervals, the group of
heated samples was subjected to non-destructive tests on the ultrasonic test
station, thus identifying the values of diagnostic characteristics and to
destructive tests of static bending. Samples with dimensions 250x20x10mm
were used. Ultrasonic tests were carried out with an ultrasonic defectoscope
UMT-16 (ULTRAMET S.c., Poland). Single 2,25 MHz head was used.

A time of a sound wave trangtion through tested samples expressed
in us was measured. Sound wave propagation velocity through a sample
was next calculated.

3. Results and discussion

Results of ultrasonic tests for all aged samples are presented in Fig.1.
For all ageing temperatures increase of ultrasound velocity with ageing time
was observed. During aging composites became more stiff and it resulted in
higher ultrasound wave propagation veocity. For highest ageing
temperature and for longest ageing times brittleness of composite was
noticed. Composites aged in these conditions exhibited the highest velocity
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of ultrasounds propagation. It is in accordance with generally observed
relation between material stiffness and ultrasounds velocity in all materials.

Fig. 2 presents results of flexural strength tests performed on aged
samples. As can be seen the higher was ageing temperature the lower was
flexural strength. It is generally observed tendency in therma ageing
investigations. In thermal ageing process two main factors, heat and
oxygen, influence composites properties. Degrading processes results in
many defects not visible in macro-scale such as micro-cracks, polymer
chain scission, oxidation, free radicas formation and many other that
substantially decrease mechanical strength.

Relationships between flexural strength and ultrasounds propagation
velocity are shown in Fig. 3.

Results presented
a0y 20 in Fig3 prove the
o o E=ad possibility of applying
5 e : non-destructive
o S ultrasonic  method  to
H — diagnosis of the state of
5l thermal degradation of
e polymeric  composites.
o w0 20 W0 40 0 w0 70 w0 s 1w w0 w0 10 1 w0 SErONQ correlation
ot between mechanical
Fig.1 Dependence of ultrasound vawe propagation strength and ultrasonic
velocity on ageing time and temper ature. wave propagation

- ‘ velocity was observed.
Together with strength
lowering ultrasounds
propagation velocity
decrease. Elaborated
method may be directly
employed in the testing
of degree of strength

250 b w

y ;
| I
2 i ——

Flexural strength [MPa]

c % 8 d B B E

0 N degradati on of
e . construction  €lements
made of fibre reinforced
0 250 500 750 1000 1250 1500 1750 2000 250 2500 2750 . .
Ageing tire [ polymeric  composites.
Fig.2 Dependence of flexural strength on ageing time However, for
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4. Conclusions

a) Ultrasonic tests results together with experimentally determined
unequivocal relation between wave propagation velocity and flexura
strength of the tested material form the basis of the non-destructive
diagnostics method of plastic material load capacity.

b) The method may be directly employed in the testing of construction
elements made of polymeric composites. However, for quantitative
interpretation of results, it is necessary to know diagnostic dependences
individually identified for each tested material.
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1. Introduction

Polymeric composites are a big group of materias that find their
application in many different areas from sports equipment by construction
and motor industry to aerospace industry. The field of application is
determined their mechanical, thermal, electrical, optica and other
properties[1,2].

The unique generation of composite materials are Functionally
Gradient Materials (FGMs). These materials exhibit a continuous and
spatial distribution of composition and/or microstructure of materials
components. In FGMs, which contain at least one polymeric component,
named Polymeric Gradient Materials (PGMs); use thermosetting or
thermoplastic polymer as amatrix. Gradient of mechanical, eectrical or
therma properties can be obtained by corona discharge, compression
moulding, selective laser sintering, in situ polymerisation, gravitational or
rotational casting or in other technologies. Moreover by using differencesin
properties, size and/or shape of reinforcement researchers try to prevent the
main problem namely controlling gradient of definite properties during the
fabrication [3-7].

Magnetic properties of polymeric materials are searched since many
years but not in case of gradient polymeric composites. It iswhy the present
work was devoted to elaborate graded magnetic polymeric composites. In
the present research gravity casting was applied in order to produce and
examine magnetic properties of the designed materials.

2. Methods

The materials used in this study are epoxy resin as base matrix material,
and anisotropic magnetic powder as reinforcement. Epoxy resin Epidian 6 and
curing agent Z1 were obtained from New Organic-Sarzyna; whereas the powder
of anisotropic magnetic material was received form FERMAG company.

Magnetic properties as well as mechanical properties of magnetic
materials depend on kind of magnetic powder, type of polymeric matrix but
also on manufacturing technology. Because gravity casting is one of the
effective methods applied to create materials characterized by gradient of
various properties it was chosen in the research.
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dimensions of specimens and scheme
of measuring points are presented in
Figure 1.

3. Results and discussion

The results of measurements of magnetic induction for regions of
specimens with respectively maximum (C1, C2, C3) and minimum content
of AMM (A1,A2 and A3) are shown in Fig. 2. Average values calculated
taking into account six measurements are shown. As could be expected
higher contents of AMM in composites increased magnetic induction.
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composites caused magnetic
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4. Conclusions

1. The gravity casting method enable to produce magnetic graded
composites, characterized by spatial distribution of magnetic induction.

2. Imperfections occurring on the surface of the specimen decreased
magnetic induction.

3. The highest value of magnetic induction (34,4 mT) was obtained for
specimen that contain 50%vol. AMM.

4. The magnetic induction increased significantly with increasing content
of filler in composite.
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NON-DESTRUCTIVE TESTING OF THERMAL
DEGRADATION OF POLYMER COMPOSITES

Rojek M., Stabik J., Wrobel G.
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L.Introduction

In the case of polymer composites undergoing degrading ageing processes,
changes of surface appearance can not be used as a measure of the degree of
material degradation. When degradation occurs in a dispersive way within the
e ement volume, without any additional visible external changes of physical and
geometrical properties or when surface changes do not correspond to internal
degradation processes, a dasscal ingpection of a sructure condition may not
revedl any dangerous conditions. Therefore, there is a need of searching non-
destructive methods of investigation of the degradation degree. Authors made
such an atempt using non-destructive thermography technique with reference
to thermally aged polymer composites.

Thermovision is more and more widely used as non-destructive method
of materials and among them polymers testing [1-5]. The surface
temperature values and distribution may be a result of thermal processes
taking place in the object in working conditions (passive thermography) or
may be a result of thermal activation caused by researcher (active
thermography). In the presented project the second case is described where
thermal process was activated in composite sample by heating using infra-
red radiator. The purpose of all diagnosis techniques is to evaluate
hazardous changes of different object properties, especially strength and
rheological characteristics, dueto various degrading processes.

2.Experimental

1 == Epoxy-glass laminate (TSE-5, 1Z0-

3 Erg, Poland) was subjected to thermal
_ —— ageing. Samples were aged at three
2 temperatures:. 200, 220 and 240°C.

& 4 Samples were degraded up to 2600 hours.
Aged samples were subsequently tested

_ N _ with thermovision camera. Schematic draw
Fig. 1. Termovision test stand: 1~ yreqenting thermovision test stand is shown
IR heater, 2 — the sample in

heating position, 3 — the sample in 1N FIg.1.
temperature scanning position, 4-
thermovision camera

3. Resultsand their analyss
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Fig. 2. Temperature — time dependence for central point of the
sample aged 1992 hoursin 200 °C.

Typical
dependence  of
temperature
increase  during
thermopgraphic
scanning of
temperature  in
the centre of
sample on the
surface opposite
to the heated one
is presented in
Fig. 2.

On the basis of this kind of curves analysis the rate of temperature
increase and the time of temperature stabilization were evaluated

200°C
180 1 = 220°C
a240°C

Time of temperature stabilisation [s]
=
I
3
\

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750
Ageing time [h]

Fig. 3. Relationship between ageing time and the time of
temperature stabilization

The best
relationship was
achieved between
ageing time and
time of
temperature
stabilization,
presented in Fig.
3. Aged samples
were also
subjected to
flexural strength
tests.

71




Flexural strength [MPa]

200°C
220°C

A 240°C

0 250 500

75 1000 1250

Ageing time [h]

1500 1750

2000 2250 2500 2750
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Fig. 5. Relation between flexur al strength and time of
temper atureincrease

The relationship
between flexural

strength and
ageing time is
presented in
Fig.4.

Finally

relation between
flexural strength
and time of
temperature

increase was
evaluated (Fig.5)

As can be
seen strong
relationship
occurs  between
time of
temperature
stabilization and
flexural strength.
Degradation
process increases
thermal
resstance  and
thus hinders heat
flow.

The more degraded is polymer the longer is the time of temperature
stabilization. On the other hand flexural strength decreases with ageing
time So the time of temperature <tabilization evaluated with non-
destructive thermographic method can be applied as a diagnostic measure of
thermal degradation of composite.

5.Conclusions

a) Degrading processes taking place during thermal ageing of composites
cause increase of its thermal resistance what influences the heat transfer
process during thermographic tests. Properties of this heat transfer
process may be correlated with changes of mechanical properties due to
thermal degradation.
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b)The best correlation was achieved between time of temperature
stabilization and the flexural strength. It proves that non-destructive
thermographic method can be applied for diagnostic evaluation of the
state of thermally degraded composite.
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LASER SURFACE TREATMENT OF MAGNESIUM
ALLOY WITH SIDE INJECTION OF TITANIUM
CARBIDE
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Institute of Engineering Materials and Biomaterials, Slesian University of Technology,
®Welding Department, Silesian University of Technology, Gliwice, Poland

Introduction

Magnesium alloys have been used for a wide variety of applications,
namely in automotive, aerospace, audio and dectronic industries. The
reason is their low density and high strength—to—weight ratio. Despite the
attractive range of bulk mechanical properties, in many industry fields,
application of magnesium alloys is limited by their some undesirable
properties, like poor resistance to corrosion and wear [1,3]. These properties
can be improved by appropriate modification of the surface microstructure.
There are a number of possible coating technologies available for
magnesium alloys, such as: electrochemical plating, conversion coatings,
gas-phase deposition processes, laser surface alloying/cladding. Short
processing time, flexibility in operation and precision are very important
factors of laser surface trestment over conventional processes. In laser
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alloying, alaser beam is scanned across the surface of a work piece in order
to melt a layer of material in a heat conduction mode. In the molten state,
the metal is enriched with alloying e ements which may be introduced from
either gaseous or solid consumables using a variety of ddivery
techniques[2, 4-6].

In the present study, the laser surface modification was conducted by
melting EN-MCMQgAI6Zn1 alloy surface and feeding the TiC particle using
High Power Diode Laser (HDPL Rofin DL 020). Microstructural changes
imparted by laser trestment was investigated. Phase composition was
determined and microhardness values of the laser treated samples were
measured.

Experimental

Materials

A cast MCMgAI6Znl (5.92 wt.%Al, 0.49 wt.% Zn, 0.15 wt.% Mn,
0.037 wt.% Si, 0.007 wt.% Fe, 93.33 wt.% Mg, 0.0613 wt.% rest)
magnesium aloy after heat treatment states was subjected to laser surface
treatment with TiC particlesusing HDPL laser (Table 1). The heat treatment
involved the solution heat treatment (warming material in temperature 375°
C the 3 hours, with succeeding warming in the temperature to 430° C,
holding for 10 hours) and cooling in water and then ageing at temperature
of 190°C, holding for 15 hours and cooling in air.

A laser beam of 1.2-2.0 kW power and the scan rate of 0.5-1.0 m/min
were used over a set of samples.

Titanium carbide was used in present sudy for alloying process, the
mesh sizes were up 6um. The TiC powder was supplied by side injection
rate of 6 - 8 g/min. Laser surface modification was conducted by remelting
MCMgAI6Znl surface and feeding TiC particle. Hard particles are
immediately distributed throughout the molten zone during laser surface
melting operation to form the composite layer digtributed in alloyed zone.

The laser aloying was performed by high power laser diode HPDL
Rofin DL 020 under an argon shielding gas. Argon was used during laser
re-melting to prevent oxidation of the coating and the substrate.

Apparatus and Procedures

Microstructures of the laser surface treated MCMgAI6Znl alloy were
characterized using the light microscope LEICA MEF4A as well as on the
scanning electron microscope SEM Opton DSM-940 using a secondary
electron detection.

The presence of the phases was analyzed by the X-ray diffraction
method using the XPert device with a cobalt lamp, with 40 kV voltage. The
measurement was performed in anglerange of 2 ©: 35° - 1152

The X-ray qualitative microanaysis and the anaysis of a surface
digtribution of cast elements in the examined magnesium cast alloy
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specimens after laser treatment have been made on transverse microsections
on the Opton DSM-940 scanning microscope with the Oxford EDS LINK
ISIS dispersive radiation spectrometer at the accelerating voltage of 15 kV
and on the JEOL JCXA 733 x-ray microanalizer.

Table1l HPDL parameters

Parameter Value The cross-section

microhardness of the

Laser wave length, nm 940+5 -
modified surface layer

Focus length of the laser beam, mm 82/32 was measured on Fully-

Power density range of the laser beamin |0.8736.5 | Automatic Microhardness
Testing System. The tests

the focus plane [kW/cm] were carried out with a

Dimensions of the laser beam focus, mm | 1.8x6.8 | |oad of 50g applied for 15
sduration.

Results and Discussion

Fig.1. shows the cross-sectional view of the
laser treated surface showing the interface between
the laser — melting region and the substrate. This
region is free of crack and porosity. The interface
between the alloying zone and substrate shows

- good metallurgical joint. The microstructure
Lo .| manly consst dendritic structure with a particles
Fig. 1. Microstructure of  carhide (Fig 2).
f%'.%itfiﬁezﬁ’r?‘ewﬁ :Eg The chemical analysis (Fig. 3) of the surface
substrate element composition and the qualitative
i s e s | microanalysis made on the

‘ transverse microsections of the magnesium alloys
= after laser treatment magnesium aloy with TiC
powder (laser power: 1.6 kW, scan rate: 0.75
| m/min, powder feed rate: 6-8 g/min) using the
EDS system have confirmed the concentrations of
_ magnesium, aluminium, titanium, carbide and zinc
Q%m%ra%ﬁ”?;ggr dectron  which has also effected by laser modification.
modified MCMgAI6Znl From Fig. 4 shows that the laser surface
with  TiC particle, top treated alloy consist of a -Mg peaks along with the

surface of the coating . .
(laser power: 1.6 KW, scan peaks corresponding to Mg;,Al 1, and TiC phases.

rate:. 1.0 m/min, powder
feed rate: 6-8 g/min)

SE Mg Al The microhardness of
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the modified zone with TiC
alloying layer is increased
as compared to that of as

received Mg aloy. The
Ti increase in  microhardness

S may be attributed to grain
refinement and solid
solution hardening and also
enhancement  of hard

Fig. 3. X-ray mapping of the microstructure - particles TiC.
ENM CMgAI6Znl alloying layer and the distribution
of Mg, Al, Zn, Ti, C

There is the little fluctuation in the readings in some region, possibly
because of the random distribution of hard particle carbide in the surface
modified layer. Fig. 5 shows the microhardness profiles laser surface treated
MCMgAI6Znl dloy on the cross-sectiona plane. The microhardness of
surface layers varied in the ranges 70-200 HV 05, for MCMgAIGZn1 aloy
where alloying material was TiC powders.
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—— Tic(111) Me(002)

- Mg(102)
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40 60 80 100
Reflectionangle, 20 P i L L
s m's b e wmad’

Taiw Fu
Fig. 4. XRD pattern of the surface of the Fig. 5. Cross-section microhar dness profile

ascast and laser surface treated from the surface, laser power:
MCMgAI6Zn1 1.6 kW, scan rate: 0.75 m/min
Conclusion

High power diode laser has found a suitable source of heat to
successfully produce the composite surface layer on the MCMgAI6Zn1 by
laser modification and feeding the TiC powder. The laser treatment on
MCMgAI6Znl alloy produce a fine dendritic microstructure with particle
carbide. The detailed X-ray diffraction analysis shows the presence of
mainly a - Mg, phase Mg;7Al;; and peaks titanium carbide. The surface
modified layer microhardness was significantly improved compared to the
substrate microhardness value due to grain refinement and presence hard
particle.
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PROPERTIES OF SINTERED GRADIENT TOOL
WC/HS6-5-2 MATERIALS

L.A. Dobrzanski, A. Kloc-Ptaszna and G. Matula
Division of Materials Processing Technology, Management and Computer Techniquesin
Materials Science, Institute of Engineering Materials and Biomaterials, Silesian University of
Technology, Gliwice, Poland

Introduction

The powder metallurgy method provides the relatively easy in
practice, compared to other methods, distribution control of the reinforcing
phase particles in the matrix and repeatability of the obtained results. This
method has found wide application in tool materials production, above al of
the high-speed stedls, as it makes it possible to avoid the inhomogeneous
structure resulting from the crystallization process during the conventional
stedl casting [1-12].

The goal of thiswork is development of the new group of the gradient
materials with the high-speed steel matrix, reinforced with the hard carbides
phases of the WC types, development of their fabrication technology, and
determining their gructure and properties, characterigic of the high core
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ductility and high abrasion wear resistance of the working surfaces of the

tool.

Table 1 Properties and chemical

composition of powders.

El t M ass concentration, [%]
ement T HS6 52 WC
C 0.75?0.90 6.11
Mn 0.2070.45 -
S <045 <0.002
P <0.04 -
S <0.04 0.003
Cr 3.75?4.5 -
Ni 0.2 -
Mo 45755 <0.001
W 5.5076.75 rest
\Y 1.672.2 0.19
Co 0.1 -
Cu 0.1 -
Fe rest 0.003
Ca - 0.003
Al - <0.002
Mg - <0,001
K - <0.001
Na - <0.001
Cfree - 0.02
Grain > 150 >08
Size, um
High-speed _WC
. steel powder powder
Addition . ' madeby
atomised .
al ; reduction
: . with water,
informati made by of tungsten
on HOEGANA ~ OXides
ES mede by
Baildonit

Experimental
Materials

The investigations were made using
the test pieces made of the high speed stedl
type HS6-5-2 and tungsten carbide (WC)
powders. Chemical compositions and main
properties of these powders are presented
intable 1.
Apparatus and Procedures

The materials were fabricated using
conventional powder metallurgy method,
consisting in compacting the powder in a
closed die, and subsequent sintering. The
high speed sted and WC powders were
mixed at the ambient temperature for 30
min in the special agitator (WAB-
TURBULA-typeT 2F) in following
proportions. Powder mixes were poured
one after the other into the die yielding
layers with the gradually changing
percentage volume portions of carbides in
the high- speed sted. The proportions of
the congtituents for the four-layer test
pieces are presented in Fig. 1. The test
pieces were compacted under the pressure

of 500 MPa and sintered in the vacuum furnace,at the temperatures of 1210,
1230, 1250, and 1270°C, for 30 and 60 minutes. The sintered test pieces
were subjected to examination of density and hardness. Archimedes method
was used to measure the density, consisting in measurement of the apparent
test piece mass when immersed in water. Hardness tests with Rockwell
method in scale A were made with theinitial load of 98.07 N and total oad
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Fig.1 The proportions of the constituents
of the compacted and sintered four-layer

test pieces

Resultsand Discussion

L L

e R o

of 588.4 N. HRA hardness was
measured on faces of the surface
layers. Ten measurements were
taken on face surfaces of each test
piece. Fig. 2 shows the densty
measurement results obtained for the
gradient materials sintered in the
vacuum furnace.

The HRA hardness test results
obtained for the face surfaces of the
gradient materials sintered in the
vacuum furnace are presented in
figure 3.

Fig. 4 shows the

essssm  Structure photographs of the

four-layers gradient
materials sintered at  the
temperatures of 1230°C, for
30 minutes, taken on the
scanning electron
microscope. It was found
out, based on densty
measurements, that  the
density of sinters grows with

Fig. 2 The density / sintering temperature/ sintering thesintering temperature.

timeregression chart for PM specimens

SRl

HaEYTo, Bl

il

Ay reE e

Fig.3

specimens

The

In case of test pieces
sintered in the vacuum
furnace it was found out that
the highest density (ca. 8.67
g/cm®) has the test piece with
the volume ratio of WC in
the surface layer equal to
25%, dnteed a the
temperature of 1230°C for 60

rmesse Minutes. The highest density

in case of the gradient

hardness/sintering Materials with the surface
temperature/ sintering timeregression chart for PM |ayer with the test piecewith

the volume ratio of WC in
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the surface layer equa to 10%
composition is ca 8.22
g/em®.Extension of the sintering time
to 60 minutes results also in a dight
density growth.

The test piece sintered in the
vacuum furnace with the surface
layer of the 90%HS6-5-2+10%WC
composition has the lowest average
hardness a the temperature of
1210°C - ca 6854 HRA. The
average hardness grows with the
sintering temperature increase to the
value of ca 805 HRA for
Tsp=1270°C.

Increase of WC concentration
in the gradient material also results
in hardness growth. The average
hardness for test pieces with the
surface layer containing 25% WC is
ca. 81.2 HRA for Tsp=1210°C and
ca. 83.5HRA for Tsp =1230°C.

Magn  Det WD ————— 500 m
80x BSE 10.0 10% WC Ts 1230C ts 30' V4l

AccV Spot
18.0kV 5.0

Fig. 4 The structure of the gradient

materials sintering at the temperatures of
1230°C for 30 minutes, with the volume
ratio of WC in the surface layer equal to:
a) 10%, b) 25%.

It was found out, based on the
material structure observation, that
theee is a posshility of
manufacturing gradient materials.

Conclusion

It was found out, based on the investigations of the gradient
materials with the high-speed steel matrix reinforced inside its volume with
the hard carbide phases of the WC type, that fabrication of the gradient
materials with the conventional powder metallurgy method may decrease
the carbide phase portion in favour to the ductile matrix portion increase.
Moreover, the proposed fabrication method ensures the relatively simple in
accomplishment digribution control of the reinforcing phases particles in
the matrix and also repeatability of the obtained results. The posshility of
easy dosing and mixing the matrix material with the hard carbide phases
improves significantly its mechanical properties maintaining the required high
ductility of thetool core.
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OBPA3OBAHUE ®YJUIEPEHOIIOJOBHOI'O
YIVIEPOJA ITPU KAPBOHU3ALIUN
I'MIAPATIEJJIIOJO3HbBIX BOJTIOKOH
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Co3laHie HAaHOCTPYKTYPHBIX MaTepHajioB SIBISETCS OJHUM U3
caMbIX TEpCHEeKTUBHBIX HalpaBlIeHWH MaTepuaioBeleHus. B mocnennee
JIECSITUIETHE IIUPOKO Pa3BUBAIOTCSl MCCIIEAOBAHUS, IIEIBI0 KOTOPBIX
SIBIISIETCS ~ TIOJTyd4EHWE  KOMIIO3WUTOB,  HAINOJIHEHHBIX  YIVIEPOJHBIMHU
HAaHOYACTHIIAMH - HaHOTpyOKamH, HAHOBOJIOKHAMH, (QyJUIepeHaMH,
YIBTPATOHKUMH  TpadUTOBBIMM  IUIeHKamMH. Eme omgHoi  dopmoit
HAHOCTPYKTYPHOTO YIJIepoJa, KOTOpass MOXET ObITh ITOTEHIMAIBEHBIM
HAITOJIHUTEJIEM ISl Pa3JIMYHBIX MATPUI] SBJISIFOTCSI OHHMOHBI, KOTOPBIE MOT'YT
ObITh HCIONB30BaHbl Uil CO3JaHHS HAHOKOMIIO3UTOB C BBICOKUMH
MEXaHWYECKHUMH U 3JIEKTPONPOBOAAIINME CBOWCTBaMHU. OHHOHBI OTHOCSITCS
K yINOPSAIOYEHHOMY YITIEpOAy C pemeTkoil rpapuTomogobHoro Sp?
yrnepona. OHM TpeACTaBIsIOT cOOOM IIApOBHIHBIE OOpa3oBaHHI C
JIMaMETPOM OT HECKOJIbKUX JI0 JECATKOB HaHOMeTpoB. IlomoOHble
obpa3oBanus ObUTH omucaHbl B pabore [1]. M3BecTHO, YTO OHHUOHBI, TAKKE
KaK M YIJIepo/iHble HAHOBOJIOKHA, SIBJISIOTCS CTPYKTYPHOH COCTaBJISIOLIEH
BBICOKOIIPOYHBIX BEICOKOMOAYJIFHBIX BOJIOKOH Ha OCHOBE KapOuia KpeMHUS
«Nicalon» [2] u BHOCSAT CBOW BKJIaJA B MPOYHOCTHBIE CBOWCTBA HITHUX
BOJIOKOH. B Hacrosiiee BpeMsi HHTEpEC K 3TUM CTPYKTypaM BO30OHOBHIICS
B CBSI3M NOMCKOM JIbTEPHATHBHBIX HAHOHAIOJHUTEIEW JUIsi KOMIIO3UTOB,
TIOSIBUJTMCH TaKkke paboThl 110 HWCCIEIOBAHMIO DIIEKTPHUYECKHX CBOWCTB
OHMOHOB M BO3MOXHBIX WX MNpUMEHEHHWH B HaHoTexHomorumsx [3,4]. B
YacTHOCTH, B pabore [3] yCTAHOBIEHO, YTO OHHOHbBI, MONTYYCHHBIC
rpaduTH3anye anMasza, o0JIaaloT 3JIEKTPONPOBOJSIIMMU CBOHCTBAMH,
TpUOIMKAOIMMUCS K rpadUTU3UPOBAHHOI caxe, a B paboTe [4] moka3aHa
BO3MO)KHOCTD HCIOJIB30BAHUSI MOJIMMEPHBIX KOMITIO3UTOB, HAIOJIHEHHBIX
OHHOHAMH, B Ka4eCTBE HAHOKOH/ICHCATOPOB.

B mHacrosmeii pabore mpencTaBieHbl pe3yJbTaThl HCCIIET0BaHHUNA
(bynnepeHono00HEIX HAaHOCTPYKTYp yriepoja B (opMe OHHOHOB,
TIOJTYYEHHBIX MPY KapOOHN3AIMN THAPATIIEIIIIOIO3HBIX BOJIOKOH.

Jl1s 9KCepuMeHTOB OBLIM MCIHOJNB30BaHBI THAPATIEIUTIONO3HBIE BOJIOKHA,
NIPE/IBApUTEIbHO TPOIUTAHHBIE CWJIMKaTaMu Hatpus. [luponm3 sThx
BOJIOKOH OCYIIECTBIsIcA mp Temmeparypax 800-900 °C. OcHoBHble
(PU3UKO-XMMHUUECKHE 3aKOHOMEPHOCTH 3TOr0 Ipoliecca N3JI0KeHbI B padoTe
aBTopoB  [5]. B  pesyaprare mmponusa  Obla  CHHTE3MPOBAHA
creknokepamudeckas paza SIOC, U3 KOTOPO#H COCTOSIH MHUPOIH30BAHHBIC
BOJOKHA ruapatiennonodbl. ®Paza SIOC xapakrepusyeTcss HaJIHYHEM
xumuueckux cBszeir Si-O, SIi-C u  amopdHBIM  cOoCTOSIHHEM. ITO
TIOATBEPKIECHO pe3yapTatamMu HCCIIeIOBaHUM METOJaMHU HK-
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CHEKTPOCKONHH,  PEHTT€HOBCKOrO  JUGPAKIMOHHOTO  aHaiuu3a W
MUKpo3IeKTpoHHorpaduu. Kak nokasanm ucciieoBanusl, CHAHTE3UPOBaHHAS
¢daza SOC wuaenTnyHa onucaHHOW B pabore [2] oxcukapOumHoi (ase,
CHHTE3UPOBAHHOW ITyTEM TNHPOJM3a KPEMHEOPraHWYeCKHX IOINMEPOB,
HanpuMep, IMOJIUKapOOCHIIaHOB, CHJIOKCAHOB W [p., KOTOpas BCIEICTBUE
TEpPMHUUYECKOH HECTaOMIIFHOCTH pa3jiaraercs Ha pa3jIMyHbIe COeTMHEHNs, 1 B
TOM YHCII€ Ha KapOua M JMOKCH] KPEMHHS U CBOOOAHBIN yriepon B ¢hopme
OHHOHOB ¥ HAaHOBOJIIOKOH. Hamm ObUIO TIpOBENEHO HCCIIEAOBaHUE
TEPMHUUYECKOH CTaOMJIBHOCTH CHHTE3UPOBAHHOW CTEKIOKEpaMHYECKOU
¢a3pl. [lns 3TOrO0 BOJOKHA OKCHMKapOHOa KpPEMHHS OBLIH IOJBEPIKEHBI
omxury mpu Temmepatypax 1100-1600 °C ¢ m3orepMudeckoil BBLICPKKOI
TIPH TUX TeMIeparypax B Tedenue 30-60 mun. [Ipu Temneparypax 1200 °C
Ha  gudpakrorpaMmax ~— MOSBISIIOTCS — NUKH,  KOTOPbIE  MOXKHO
NAEHTU(HUINPOBATH KaK KPUCTOOAIIUT, KapOu KpeMHHUs B-MoauduKannu
u rpadutononoGHbii yriaepoa. [Ipu noBsienny Temmeparypsi 1o 1500 °C
WHTEHCUBHOCTh TIMKOB BO3pacTaer, a Uil yIiiepojJa OHAa JIOCTHIraeT
Makcumyma (puc. 1).

sic(111)

intensity
o
o
o
1

T
0 20 40 60 80 100
2 theta

Puc.l. PenrreHoBckas auppakrorpamma BogokHa SIOC, 0TOXKEHHOro NpH
Temneparype 1500°C

Ha puc. 2,3 mpeacTaBiaeHbl TUIHMYHBIE 3JEKTPOHHBIE CTPYKTYPHI
SIOC u yraepoma B (opMe OHHUOHOB, OOPAa30BABIIUXCS B pE3YJbTATE
Tepmuueckoro pasnoxenus SIOC. Cremyer OTMETHTh, YTO BECh
CBOOOJHBIA  YINIepoJ, TONYY4EHHBI B  pe3ynbTaTe  PasoKeHHs
OKCHKapOu/Ia, HAaXOIUTCS B BOJIOKHAX B ()OpME OHMOHOB, a €r0 KOJIUYECTBO
3aBHCHT  OT  HMCXOIHOTO  COJAEPXaHUs  OKCHAa  KPEMHHS B
THIPATIICIUTIONO3HBIX BOJIOKHAX.
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100 nm

Puc.2. DaexrponHasi crpykrypa u MOII' ¢aset SOC, cuHTe3MpOBaHHOI M
oTozcKeHHol Tpu §00-1100°C.

Puc. 3. Tumranas 3J1eKTPOHHas cTPYKTYpa u MOI" 0HHOHOB, Ha0/1I0JaeMBbIX NPU
pazaoxuennn SIOC npu remmeparypax 1300-1500°C.

Hamn mpoBoamsTcst uccnemoBaHusi 1o JanbHedmiedl oOpaboTke
BosiokoH SIOC ¢ menbio SKCTpakiuu  (euiepeHonoa00Horo  yriepoaa
(OHHMOHOB) JUTS AAaJIBHEHIIIETO UCIIONB30BAHUS B KAYECTBE ()YHKI[MOHATBHBIX
HAMOJIHUTENEH  MONMUMEPHBIX  MaTpuil. [lOMy4eHBl  OJOKHUTENbHBIE
pe3yNbTaThl MPU CO3JAHUU DJICKTPONPOBOMAIINX KOMIIO3UTOB HAa OCHOBE
SIIOKCUJIHBIX CMOJI, HAarmoMHEeHHBIX 1,5-3% OHMOHOB.
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JlapiieHne W Temmeparypa, U3MEHss PACCTOSHHUS MEXIY aTOMaMH,
OKa3plBAalOT ~ HA  BEIIECTBO  OJHOBPEMEHHOE  BO3JCHCTBHE  Ha
MHUKPOCTPYKTYPHOM, aTOMHOM H 3JIEKTPOHHOM YPOBHSIX, YTO OIpenesser
CTPYKTYpY W CBOICTBa MaTepuanioB. Hamu MpOBEACHO CHCTEMAaTHYECKOE
uccienoBaHue  QGopMHupoBaHHs  (a30BOrO  COCTaBa, CTPYKTYPHBIX U
CYOCTPYKTYPHBIX XApaKTEPUCTHK M HEKOTOPBIX CBOWCTB TYrOMIABKUX
COCIMHEHUIH — KapOWJOB, HUTPHUAOB, OOPHIOB IMEPEXOAHBIX METAJUIOB B
pe3ynbTate BO3JCHCTBHS BBICOKHX JABICHHA W TEMIEpaTyp, a TaKxKe
BHOpoOMOMOIIa.

VYcTraHoBneHO, 4To BbICOKME AaBieHHs 10 10 I'ma He mpuBoOmAT K
W3MEHECHHIO THMA KPHUCTAJUIMYECKOH pEIISeTKH KapOUAOB TMEpPEeXOqHBIX
MetayuioB |V-V rpymmn nepruoandeckoi TabIuIbl, a JHIIb BBI3BIBAIOT POCT UX
TBEPIOCTH, TeM OOJIBINHUI, YeM MeHbIIeH Oblia cuia pasHonMeHHbIX (Me-C)
cBsi3eid. [Ipu 5TOM NPOMCXOTUT COOTBETCTBYIONICE YITUPEHHE PEHTTEHOBCKUX
IU(PAKIMOHHBIX ~ JIHHUH,  CBHACTENBCTBYIOIIEE O  (HOPMUPOBAHUH
cyOcTpyKTyphl. B kapbuze u HuTpuae TuTaHa HOPMHUPOBAHUE CYOCTPYKTYpBI
MOMOOHO U HOCUT U30TPOMHBII Xapaktep. OcTaTouHas AeopMaliusi peeTKH
BO3pACTaeT C MOBBIIMICHUEM JABJCHHS U TEMIEPATyphl JO OMPEICIECHHOrO
npenena, C JANbHEHIIMM pOCTOM TEMIEpPaTyphl IOJ JAaBICHHEM OHa
cHmkaercs. @OpMUpPOBaHHE TOHKON KPUCTAJUTHYECKON CTPYKTYpPhI qUOOpHIa
TUTAHA HOCHT AHHM3OTPOIMHBIA XapakTep: B HANpaBICHUH OCH «a»
HaOmronmaroTcst  Oonee  BBICOKME — OCTaTOYHbIE MHUKpOMCKakeHHs.  Mx
OTCYTCTBHE U Ooiiee aKTHUBHOE JpoOieHue obsacTeil KOrepeHTHOro
paccesHHsI MO OCH «C» YKa3blBAlOT HA TOBBINICHHYIO XPYIKOCTH B 3TOM
HAMpPABJICHUH, YTO MOXET OBITh CBS3aHO C YCHJICHHEM KOBAJICHTHOIO
B3aUMOJICHCTBHSL BJIOIb OCH «C» B YCIOBHSAX BBICOKOTEMIIEPATYPHOIl
00paboTku moxa namieHueM. JledopMaIioHHBIC BO3JCHCTBUS, CO3/1aBacMbIC
BBICOKUMH  JIaBIICHUSAMH B YCIOBHSAX MHOTOKPATHBIX MEXaHHYECKHX
BO3/IeiicTBUI (BHOpOIIOMONIa), B HUTPHUAAX TUTaHA W BaHAAUS (OPMHUPYIOT
nehopMarMoHHbIe JIeDeKThl YIIAKOBKH, PACCYMTAHBI BEPOSITHOCTh U SHEPIHS
nX 00pa3oBaHMSI.

CrenaH BBIBOJ, YTO OCHOBOW (pOPMHUPOBAHHS CTPYKTYpPhI U CBOWCTB
MaTepUajoB TOJ JCHCTBHEM BHENIHHUX BO3JICHUCTBUI SBISETCA WX
3NIEKTPOHHOE CTPOCHHE H BO3MOXKHOCTh €r0 U3MEHEHHSI.

N3HOCOCTOMKOCTD YYT'YHA YIIPOYHEHHOI' O
SJIEKTPOAYTOBOM IVIA3ZMON

Opnosuu A.B., Tpuimex A.C., Illesens B.B.
Kageopa numos u ceapxu, Kewyeckasn Homumexnuxa, Homvwa, e-mail: zois@prz.edu.pl
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[IpuMeHeHnEe KOHIEHTPUPOBAHHOTO TEIUIOBOTO IIOTOKA ISl TTOBEp-
XHOCTHOT'O YIIPOYHEHUS YYTYHHBIX OTJIMBOK OTKPHIBAET HOBBIE BO3MOXKHO-
CTH TIOBBIIIEHHS UX U3HOCOCTOMKOCTH. M3y4anoch BIUSIHUE MUKPOCTPYK--
TYpHl TOBEPXHOCTHOI'O CJIOS OTIMBOK M3 Yyr'yHa Ha BEIMYMHY H3HOCA.
HccnenoBanuck MaTepuanbl B HCXOJHOM HEOOpaOOTaHHOM COCTOSHHH,
rocie TepMooOpabOTKH, IMOcie JUTEHHOro YHNPOYHEHHs C MPUMEHEHHEM
XOJIONWIBHUKA, a TAKXKe Mmocie ObicTpoit kpuctamumusanuu (meroq GTAW).
HWccnenoBannsiii uyryH cojgepxkan 3,49%C; 2,30%Si; 0,66%Mn; 0,019%S,
0,039%P; 0,17%Cu; 0,01%Ni; 0,084% Mg. OTauBKH UMeETH (QeppUTo-
MIEPIUTHYIO CTPYKTYPHI OCHOBBI M BKJTFOUCHUS MIApOBHUIHOTO rpaduta. Hc-
XOJIHasl TBEpAOCTh OTIUBOK cocTaBisia 15SHRC.

ITpu TepmooOpaboTKe MpOBOAMIACH 3aKajKa 0Opas3loB B BOJAE C JIO-
0aBJICHHMEM CpEJICTBA, CHIKAIOUIEr0 CKOPOCTh OXJaKAeHHs. B pesymbrate
(opMupoBaack CTpyKTypa, OCHOBY KOTOPOI COCTaBIISUIM MPOIYKTHI 3aKal-
KH{, B KOTOPBIX HAOJIOJAJIUCh BKIIIOYEHHS IapoBuaHOro rpagwura. Trepao-
cTb Takoro uyryna pasHsutace 40HRC. ITpumeHeHne X0noqunbpHUKa MO3BO-
JIUJIO TOJTYYUTH B TOBEPXHOCTHOM CJIO€ OTJIMBKH IIEMECHTHTHYIO 3BTEKTHUKY,
COJIepIKalllyl0 ayCTEHWT, IEMEHTHT M Tpa(uTHBIE BKIIOUEHHs. B pe3yinb-
TaTe OXJIAXKJICHUSI MaTepualia 0 KOMHaTHOH TeMIepaTypsl ayCTEHUT MPEB-
parwics B nepiut. CpeaHee 3HaYCHHE PACCTOSHHS MEXIY IUIACTHHAMHM B
9BTEKTHKE TAKOrO UYr'yHa COCTaBIANO A,,=3,2 MKM. OTIUBKH, YNPOYHEH-
HBIE JIUTEHHBIM MeToI0M, uMenu TBepaocTb oT 44HRC Ha rinydune 2MM 10
39HRC nHa rnyOomne 4mm. [{1s M3roToBiEeHUs] 00pa3loB, ITOBEPXHOCTHO
YIIPOYHEHHBIX METOJOM OBICTPOI KpHCTaJUTU3alMH, OTIMBAJIKNCH B IIECOY-
Holi popme muTku pazmepom 200X50X10 MM. DTH IIUTKA OILIABISUTUCH B
atMochepe aprona wiu remust (odopynoBanue FALTIG 315AC/DC) ¢ npu-
MEHEHHEM BOJIL(PAMOBOT0 3JIEKTPO/a JUaMeTpoM 2,4 MM, yIIPOYHEHHOTO
okucbo Topus. Cumna toka cocraBimsuia 1=50,130,210,300 A u ckopocTh
CKaHUpOBaHUs Anekrpuueckor myront Vg=200,400,600,800 mm/Mun. s
MHTEHCU(UKAUK MpOoIecca OTBOJA TEIUIOTHI (IIONYYEHHsI YCIIOBHH, NpH-
OMDKEHHBIX K YCIIOBUSIM ITOBEPXHOCTHOTO OIUIABIICHUS! OTIMBOK C OONBIIOHN
TEIJIOEMKOCTBIO) YYT'YHHBIE IUIUTKH YCTAHABIMBAJIKCH B IPOTOYHOM KaJo-
pHUMeETpe, TTO3BOJISIONIEM OMBIBATh MX HI)KHIOIO MOBEPXHOCTH ITOTOKOM OX-
nakaaromied Boasl. B obiacty orstaBieHni 00pa3oBBIBAINCH BOJIOKHUCTAS
Y TUTACTHHYATAas I[EMCHTUTHBIC dBTEKTHKH. [Ipu OBICTPOM OXJIAXKICHHUHU JIO
KOMHATHOW TeMIepaTypbl YacTh ayCTEHUTA NPEBPaTHIACh B MAPTEHCHT.

CTpyKTypHBII TIapaMeTp A 3BTEKTUKHA BOJIOKHHCTOM W 3BTEKTHKU
IUTACTUHYATON OTIUYajcs He HaMHOro (okoio 0,04 MKkM), IO3TOMY OIlCHH-
BaJIOCh €ro cpeaHee 3HadeHue. /s oruiaBiieHUH, BBITOJHEHHBIX B aTMOC-
(bepe aprona, ero BeIMYMHA PABHSNACH Ag,=1,23 MKM, a Ans OIUIABJIEHUMH B
atMocdepe reans A,=1,32 MxM. PaszHuna B 3HaYEHUSIX CTPYKTYPHOTO Mapa-
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MeTpa, MOBHIVMOMY, BBI3BaHA TPAJUCHTOM TEMIICPATyphl B CBapOYHOU
BaHHE KHJIKOT'0 METaJlIa, TCOMETPHsI KOTOPOU 3aBUCHT OT IHEPTHUH, IOJBE-
JIGHHOW AJIEKTPUYECKOM Iyrol K MOBEPXHOCTH KUAKOro Merasa. [lpu-
MEHCHHE B Ka4eCTBE 3alUTHOI'O ra3a aproHa MO3BOJISET MOJTYYHThH Y3KUU
cT0JI0 MyTH, a MPU UCIOIH30BAHUY TEJIHS, IMCIONIECI0 OOIBITYIO TEILIONPO-
BOJHOCTh, (popmupyercst Oonee mmpokas ayra. [IpuMeHeHue renus B Ka-
YecTBEe 3aIUTHOrO ra3za odecrneynBaeT MoJABOA OOJBIIEro KOJIMYEeCTBa Tell-
JIOTBI K 00JIACTH OIUTABJICHUS. Pa3uuns B MUKPOCTPYKTYPE BBI3BIBAIIU Pa3-
JIUYUS B TBEPAOCTH 30H OIUIABJICHUS. PaBHsUIach OHA ISl OTLIABJICHUM, BBI-
TIONHEHHBIX B arMocdepe aproHa, 65HRC, a omnaBnenune B aTtmocdepe
renus gasajo tBepaocts 60HRC.

[Ipu TPpUOOTEXHUYECCKUX HCIBITAHUSIX B KayeCTBE Marepuaja KOHT-
pTena ObUT BHIOpaH OENBIN YYryH, YIPOYHCHHBIH JUTEHHO 10 TBEPAOCTU
60HRC, crnenyromero cocraBa: 3,59%C; 2,60%Si; 0,49%Mn; 0,01%S; 0,04
%P; 0,77%Cu; 0,69%Ni; 0,01%Mo; 0,72%Cr; 0,044%Mg. OtnuBka B ¢op-
Me aucka auamerpom 210Mm 1 TonumHoN 15MM U3roToBlIeHa B KOKUIIBHOM
¢opme.B mammHe TpeHUs oOpasell B BHIE KyOWKa MPHKUMAJICS K JUCKY
(xoHTpOOpa3elr), KOTOPHIA OBLI 3aKpPEIUICH B YCTPONCTBE, IPUBOISIIUM
JIUCK BO BpalleHue. IHTEHCHBHOCTL U3HOCA PACCUUTHIBANIACH TT0 (POpMYyIIE:

Z=oll )
rae: o=Am/p-S, M, Am - U3MEHEHHe Macchl 00pasua, T; |- myTs TpeHwus,
CM; S IUIONIAZb MOBEPXHOCTH KOHTAKTa, CMZ, p- IUIOTHOCTH MaTep-Haia
o6pasria, T /cv°.

Cuna HopManpHON Harpy3ku cocraBmsuia F= 100H, nunelinas
CKOPOCTH OTHOCHTENIFHOTO IIepeMeneHus] o0pa3noB Vi= 1,6M/cex; Bpems
ucnbiTands 120 MuH. Pe3ynmbpTaThl MCClieOBAaHUM IMOKA3bIBAIOT, YTO MpPHU
OJTHOM M TOM K€ XUMHUYECKOM COCTaBE WHTEHCHBHOCTHh U3HOCA 3aBHUCHUT OT
MUKPOCTPYKTYPhI UyTyHa, CGHOPMHPOBAHHOW B TMPOIECCE YIPOYHCHUS
MOBEPXHOCTHOrO ¢j10st (puc. 1). Hanbosbiyo H3HOCOCTONKOCTh TOKA3au
00pa3Ipl, YIPOYHEHHBIC METOMOM OBICTPOM KpUCTAUTH3AIMU (METOT
GTAW). Ilpuuem Hammydmuii pe3yiabTaT MOJYYEH HPH MOBEPXHOCTHOM
OIUIABJICHUH OTJIMBOK B 3aIlUTHOW aTMocdepe aprona. B cBs3u ¢ 3tum
JTANBHEHIITNE UCCICIOBaHUS MPOBOIWINCH Ha 00pa3iax, YIPOYHCHHBIX B
aTMmocepe aproua.
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5,0E-08 1 ®

E j:gg_gg, §, - Puc. 1. MIHTEHCHBHOCTE, H3HOCA 4yTY-HA
% 3,5E-08 B 3aBHCHMOCTH or ycaoBHit
i 3,0E-08 © KPHUCTANIN3ALMN: A-HcX0aHOE
5 2,5E-08- E o COCTOsIHUE; B-TtepmooOpadoTka;
% 2,0E-08 { - E — g —o C—iureiinoe YHpoOYHeHHe;
§ 1.5E-081 < g — E — D—-ynpounenne wmerogom GTAW B
E éjggiggﬁ = - — 3 —] armocdepe reausi; E—ynpoune-Hme
= 0,0E+00 metonom GTAW B atmoc-(hepe aprona

obpazel

ITpoBeneno comocrasnenne 3¢ ¢peKxTa ynpouHeHus (TBEPAOCTH) U U3-
HOCOCTOMKOCTM 4yryHa B 3aBHCHMOCTU OT IapaMeTpoB OILUIaBICHUS
MeronoM GTAW — cuibl TOKa U CKOPOCTH CKaHUPOBAHUS Iyroi (puc. 2).
Y CTaHOBIIEHO, YTO C YMEHBIIEHHEM CHJIBI TOKa M YBEIMUYEHHEM CKOPOCTH
CKaHWPOBAaHUs TBEPJIOCTh (pUC. 2a) M HM3HOCOCTOWKOCTH (puc. 2b) mare-
puana cymectBeHHo Bo3pacratoT. ITpu ucxonnoit teepnoctu 180HV nmocne
TIOBEPXHOCTHOM 00pabOTKH MPOUCXOIUT €€ MpUPOCT B 4-5 pa3 /10 3HaUeHHH
750-880HV. IIpn 3TOM WHTEHCMBHOCTh M3HAIIUBAHUS YyT'yHa YMEHbIIAET-
cst Ha 1Ba nopsyka: ot 420-107%° o (1,5-7)-10°™%.

a) b)
950 . 8
900 g ;|| —O—200mm/muH
o X§X\x § 6 —&— 400MM/MUH
E 850 { .\‘\Ax 3 7 || —A—600mm/mu
T goo | % %5 1 | —X—800mMm/MuH
g 2 T4
8 750 - N
g e %9
8 700 | [—o—200mmmm —B— 400Mmiwa g 2 x %
650 | | —A—60OMMWMAH —X — B0OMM/MAH 8 1] X%
I
600 T T T = 0 T T T
0 100 200 300 400 0 100 200 300 400
cunaTokal, A cuna Toka |, A

Puc. 2. 3aBMCHUMOCTb TBEPIOCTH YyryHa (a) 1 MHTEHCHMBHOCTH ero m3HaumBauus (b) ot
CHJIBI TOKA H CKOPOCTH CKaHHpoBaHus Ayroii (Meronx GTAW, apron, F= 100 H,
Vi=1,6 m/cek)

[Mocie ucnpITaHUil HA W3HOC M3YydYallaCh MHKPOCTPYKTYypa 00OpasioB B
MOMEPEYHOM CEYEHHH UTO [O3BOJIET YTBEPXkJAaTh, YTO BBICOKAs
HU3HOCOCTOMKOCTh ~ YyryHa, TMOBEPXHOCTHO YIPOYHEHHOTO  METOJIOM
ObICTPOM  KPHUCTA/UTU3AIMH, SBJISIETCA  PE3YJAbTATOM  3HAYUTEIHLHOTO
U3MENbYEHHST I[IEMEHTHUTHON OSBTEKTHUKH, COCTOSIICH U3 BBIACIECHHI
[IEMEHTUTA, OKPYKEHHBIX MPOAYKTAaMH 3aKajlkh M  CTAOMIBHOrO
OCTATOYHOrO ayCTEHUTA.
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MHOI'O®YHKINIMOHAJIBHBIE JETOHAIIMOHHBIE
MOKPBITUS U3 MOPOILIKOB HA OCHOBE Ti-AL

Onuxep B.E., ['puoacosa T.A., Cuposamka B.JI., Tumogheesa U.H., HAxosnesa M.C.
Hnemumym npoorem mamepuanosedenus um. U.H. @panyesuva HAH Ykpaunwi,
Vkpauna, e-mail: olik@ ipms.kiev.ua.

Hayuonanvnviii mexnuueckuil ynusepcumem Yipaunvt “KITH”

IMoka3aHo, 4Tto 3a cuer mnpuMeHeHus mopomkos Ti-50Al ¢
pPa3IMYHBIM TEHE3UCOM M LEJICHANPaBIEHHOIO BO3JEHCTBUSI Ha HHUX
ra30BBIX CpeJ] PU HAIbJICHHH MOXKHO THOKO YIPaBJIsTh IIpoieccoM ¢aso-
U CTPYKTYpooOpa3oBaHHs (DOPMHUPYEMBIX M3 HHMX ITOKPHITHH Pa3in4HOrO
Ha3HauyeHus. [Ipy MCHONB30BaHUM JINTOTO MHKPOPAa3MEPHOIO IMOPOIIKA Y-
TiAl ero ¢a3oBblii cocTaB HacneayeTcs MOKpbITHEM. I[IpuMeHeHue
HAaHOCTPYKTYPHBIX ~ AKTHBHPOBAHHBIX  MEXaHHYECKUM  JIETUPOBAHHEM
nonugasHBIX  MOPOLNIKOOOPa3HBIX ~ MaTEepHAloOB  IO3BONISIET  Oosee
3¢ PEKTUBHO BIMATH HA 3BOJIOIMIO X CTPYKTYPHI U COCTaBa B Mpolecce
HAIbUICHUs] W JIeaeT TEXHOJIOTMIO HaIbUIeHHWs Oojiee YHMBEPCAIBHOH M
ympaBisieMold, Omarojaps Oojiee aKTUBHOMY PpEardpoBaHUIO YaCTHIL
MaTtepuana ¢ razoBoi cpenoil. HepaBHOBecHbIE TeMmepaTypHO-BPEMEHHbBIE
yciaoBust (a3000pa3oBaHMsl MPU HAINBUIEHUHW ITOKPBITHS ITO3BOJISIIOT HE
TOJBKO TOJydYaTh MeTacTaOwibHbIE (ha3bl, HO U PacHIMPUTH 00JACTh HX
CTaOMJIBHOrO  CcymiecTBOBaHWA. IIpM  WCIIONIB30BAaHMM  MEXaHHYECKH
nerupoBaHHoro mopoika Ti-50Al MoxHO chOpMHPOBAaTh MOKPHITHE Ha
OCHOBe TUTaHaTa amoMmuHus (THamurta) - AL,TiOs MpH OKHCIUTENBHOM
BO3/ieiicTBMM pabodell Ta30BOM cpeasl Ha HAMBUIIEMBIH IOPOMIOK U
KOMITO3MILIMOHHOE ITOKPBHITHE HAa OCHOBE aJIOMUHHMJIOB THTaHA C
BKJIIOUEHUSIMH HHUTPHUAOB TIPH a30THPYIOIIEM BO3AEHCTBUM paboueit
ra30BOM Cpeilbl Ha HAIBUIIEMBbII MOPOIIOK.

TuanutHele TOKPBHITHA 00NaaloT yHUKAJIBHBIMH CBOWCTBAMU:
HU3KUM  KodddurpeHTOM TEPMHUUYECKOTO  PACIIMPEHUS, HHU3KUM
KO3((HUIMEHTOM TEIJIONPOBOAHOCTH, HCKIIOYUTELHBIM CONPOTHUBIICHNE
TEPMUUYECKMM yAapaM, BBICOKOH TPOYHOCTBIO KOTE€3MHM U  aJre3uH,
HCKITIOUYNTEIHHOW CTOWKOCTBIO K PAaCILIaBJICHHBIM MeTaiaM (0COOEHHO K
Al), HCKITIOUHTETHHOW HW3HOCOCTOMKOCTBIO TpU Temreparypax jgo 650°C.
[MokpeITHe, coJeprkaliee HUTPH/IBI, obmamaer BBICOKMMU
TPUOOTEXHUUECKHUMHU XapaKTEPHUCTHKAMHU.

89



KOMBUHUPOBAHHBIE BOJIOKHUCTBIE MMOJOTHA
JJISI BAITUTHOM OJAEXKIBI OT BO3JENCTBUSA
OCTPBIX IPEIMETOB " DJIEKTPOMATHUTHBIX
MOJIEN

Buwnsxoe Jleon Pomanosuy
Hnemumym npoonem mamepuanosedenuss HAH Yrpaunvl, Ykpauna, men. +38(044)424-24-01,
Email: leonvish@ipms.kiev.ua

3amuTHas ofexIa OT BO3JeiCTBUS OCTPLIX mNpeaMeToB. [is
HCIIONIb30BaHMS B 3aIIMTHON OZIeXK/e pa3paboTaHbl U peaM30BaHbl MOIOTHA
TPUKOTAXKHOW  (IIETENFHOW)  CTPYKTYpHI, O0Opa30oBaHHBIC  BSI3aHUEM
KOMOWHUPOBAHHBIX ITYYKOB HHUTEH W3 METAJUIMYCCKUX, CTCKISTHHBIX,
YTICPOTHBIX WK IMapaapaMUIHBIX BOJIIOKOH, THOO TKaHH, B OCHOBY M YTOK
KOTOPBIX HapsAay C MPOBOASIIMMHU, HANpPUMEpP, YIJIEPOAHBIMU HHUTIMHU
BXOJIAT XJIOMYATOOYMaXKHBIC, IIEPCTIHBIC, CUHTCTUYCCKHEC U JPyTUe
BOJIOKHA.

B kauecTBe HOXE3AIUTHBIX U3JEUNA, U3TOTABIMBAEMbIX U3 TOHKOU
METAJUTMYECKON TIPOBOJIOKM W CHHTETHYECKUX BOJOKOH, pa3paboTaHBI
HECKOJIBKO BHWJJOB mepyaTok (puc.l), pKemrmepa, [UIEMBI-MAacKH,

KOMOMHE30HEL.
r | Martepuan TaKHUX

U3MIETNA  TPECTaBIIsIET
coboi TPUKOTAXKHOE
MOJIOTHO, 00pa3oBaHHOE
TOHKOM BBICOKOIIPOYHOM
METaJIINIeCKON
MIPOBOJIOKOM  JHAMETPOM
0,03-0,05 MM C TOBBIIIEHHBIM CONPOTHBIEHUEM Ppa3pPE3aHHIO OCTPHIM
HOXXOM W CHHTCTUYECKOW HUTHIO (HEWIOH, KeBiap). B OonbmimHCTBE
CIydacB TIOJOTHO CBS3aHO TIEpEIUICTCHHEM JlacTWK 1x1, Koropoe
obecrieunBaeT HEOOXOUMYIO AITACTHYHOCTD U PACTSDKUMOCTH MaTepuaia.

Creyer OTMETHTB, YTO KpOME 3aIlUTHOrO 3(ddekra, B 3anmTHBIX
U3JIENUAX YOAeTCA PeaM30BaTh TAKXKE IMOBHINICHHYIO YYBCTBHUTEIBHOCTH
OCSI3aHUS BHEIIHUX MPEJAMETOB, UTO JUIS MEPYATOK SBJSICTCS OIHUM U3
OUYCHb BaXXHBIX SKCIUTYaTAI[MOHHBIX KaYeCTB.

I[Ipy mnonb3oBaHMM  3aIIUTHOM  ONEXJAOW Ha  MPOU3BOJCTBE
(CTEKONBIIUKH, IKECTSHIIUKH, pa3JelbIIUKA Msca U pBIOBI) ymaercs
HAJICXKHO 3aIIUTUTH ITPOU3BOJICTBEHHBIN ITePCOHAN OT TpaBM. OTMETHM eIlie
HECKOJIBKO chep A(P(HEKTUBHOIO MPUMEHEHHS ONCKIBI — YEXJIBI JUIS
3aIUTHl TPY30B, MHKACCATOPCKHE CYMKH, MEIIKU JUIS TOYTHl W JAPYyIrHE.

Puc.1 — Hoxke3amuTHbIE NepYaTKH
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O0nafasi XOpPOUIMMH AKCIUTYaTAl[HOHHBIMU KaueCTBaMH, OJEKIa XOPOIIO
YHUCTUTCSI OT 3arpsA3HEHUI METOJIOM PYYHON M MAUIMHHOA CTHPKH.

Hamu Bemyrtcs Takke pabOThI MO COBEPUICHCTBOBAHHUIO 3AIUTHON
OJIGKIbl JUI TPHIAHHS CONPOTHBICHHS TMPOKONY (UINBL, TBO3.H),
JIOTIOJTHUTENBHOM 3alIUThI JAJ0HU U 3aIsICThs (U1 IEPYaTOK), YBEIUYCHUE
KOMGOPTHOCTH  MONB30BaHMS. OTH 3aJa4d  MOXKHO pEUIUTh  Kak
COBEPIICHCTBOBAHHEM COCTABa M  CTPYKTYphl MOJOTHA, TaK W
KOHCTPYMPOBAaHHEM CaMHX H3JCTUN (HAIIMBKH, HAKIaaKd) 4 JAp. Mel
pacrionaraeM MPOU3BOJCTBEHHO-TEXHOJIOTHYECKHM Y4aCTKOM, KOTOPBIit
MOXKET BBIMYCKAaTh OOJbLIME 00BEMbI MOMOOHBIX 3AIIMTHBIX HM3JCIUI 1O
TEXHUYECKHUM 3a[aHHSM 3aKa3YHKOB.

3ammTHAsT  omeXkAa  OT  IEKTPOMATHUTHBIX  M3JIy4YeHHii.
JlinTenbHOE  BO3/EMCTBHE — JJIEKTPOMATHUTHBIX — TOJIeH  OONbIION
WHTCHCHBHOCTH HETAaTHBHO BIHMSAET HAa  COCTOSHHE 3J0POBbSl W
paboTocrocoOHOCTh paOOTHUKOB PEMOHTHBIX CIIYKO B 3JIEKTPOIHEPIE€THKE.
Hamu Obuta paspaboTaHa TeKCTHJIbHAS KOMOWHHPOBAaHHAs CTPYKTypa B
BHUJIE TKaHHU, B KOTOPO MyTeM OMNpPE/IeICHHOr0 PACIIONOKEHUS YIIIEPOIHBIX
TEeKCTYpUPOBAHHBIX ~HHTEH B OCHOBE U  yTKE COBMECTHO C
XJIOMYaTOOYMAXXHBIMH ~ HUTSAMH ~ yJaeTCsl  peann3oBaTh  HECKOJIBKO
¢busnueckux 3(GEKTOB, TMaBHBIM U3 KOTOPBIX SBJISCTCS IMEPEOTPAXKECHHE
3IIEKTPOMATrHUTHBIX BOJH. OCOOBIM MPEIMETOM HAILETO BHUMAHHS B 3TOM
Marepuaie sIBIIOCh 00pa3oBaHue 0OBEMHOCTH YITIEPOJHON HUTH, KOTOpAs
co3maercss B Ipolrecce KapOOHH3AIMM MCXOAHBIX THPATIEITIONIO3HEIX
(BHCKO3HBIX) HUTEH.

['maBHOW  XapaKTepUCTUKON MOJOOHBIX MATEpHAJOB  SIBISIETCS
9KpPAaHHUPYIONIAsl CHOCOOHOCTB, ONpeAeisieMas BEINYHHOM OCIabieHus
SNIEKTPOMArHUTHOIO TOJSI M paccuMThiBaeMass 1o  Kod(pduimeHty
9KpaHUPOBAHHUSL.

B nocneqHue roipl HMHTEHCHBHOE Pa3BUTHE MONYYMIH PAOOTHI B
obnacTH CO3MaHUS M WCIIONb30BAHUS  YIIIEPOMHBIX  BOJOKHUCTBIX
MaTepHajoB JUisl CPEICTB 3allUTBl OT 3JIECKTPOMATHUTHBIX H3Iy4eHUH B
IIUPOKOM JMaNa3oHe 4acToT. [ STHX IieNiell HCIHONB3YIOT BOJIOKHA, B
KOTOPBIX MOKHO CO3[1aBaTh TpPeOYeMBbIil YPOBEHb AIIEKTPOPUIUUESCKUX
CBOWCTB 3a CYET IIEJICHANPABICHHOTO BIHMSHMS HAa COOTHOLICHUE
KPUCTAIUINYECKON M aMOp(HOH (a3 B TOHKOH CTPYKType YIIEpOIHOTO
BOJIOKHA TMpPH XHMHKO-TEPMHUYECKOH 00pabOTKe TUIPATIEIUTIONO3HBIX
BOJNOKOH. OOnamas BBICOKOH 9NACTHYHOCTBIO M HM3HOCOCTOMKOCTEIO,
YIJIepOJHBIE HHUTH W3 THAPATIEIIONO3Bl XOpOIIO IIepepadaThIBAIOTCS
COBMECTHO C XJIOMYATOOYMaKHBIMH M CHHTCTUYCCKUMHU BOJOKHAMH B
TKaHH, U3 KOTOPOH U3TOTABIMBAIOT CIICI[OICHKY.
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HammMu wccnenoBaHUsSMH TOKa3aHO, YTO B TOKONPOBOISIINX
3alUTHBIX TKaHSAX U1 pabOTHl HA DJIEKTPOYCTAHOBKaX HPOMBIIUICHHON
YacTOTbl HEOOXOMUMO HCIIOJIb30BaTh YIJIEPOAHBIE HHUTH C YAEIBHBIM
conporusiieaneM  750-800  Om/M.  YcTaHOBIEHO, 4YTO  MEXKAY
9KpaHHUPYIOIIEH CHOCOOHOCThIO MaTepHala W XapaKTepPOM pPAaCIHOJIOKEHUS
YIJIEpOIHBIX HUTEH B TKaHH CYIECTBYET ONpeneNeHHas 3aBUCUMOCTb. [Ipn
ONITUMHU3AIMN COCTaBa M CTPYKTYPHI AJIEKTPONPOBOASAIINX TKaHEH ObUM
PEKOMEHIOBaHbl HECKOJBKO THUIOB TKaHeW, B KOTOPHIX KO3(h(HUIHEHT
skpaHupoBaHusi npesbimaer 100. YriepoaHas HUTb B 3TUX TKaHIX
pacriono)kxeHa Kak B OCHOBE, Tak M B yTKe, 4Yepenysich C
XJIOMUaTOOyMaXKHBIMH ~ HHUTSIMH M 00pasyst TpsIMOYrOJIbHBIE — STUEHKH
OIITUMAJBHBIMU pa3MepamMu Sx5-7x7 MM .

Ora SKpaHUpYIOIIas TKaHb HCIOJIB3YETCS] B KOMITIEKTaX IS 3aIIUTHI
MepcoHaja TIIpH pPEMOHTHBIX paborax ©0e3 CHATHA HanpsHKEHWs B
anekTpoyctaHoBkax ot 110 mo 750 xB (TY 88.086.030-95).
[ToBepxHOCTHAS TUIOTHOCTH TKaHU cocTtarsieT 230110 F/MZ, Tonmmaa — 0,8
MM, pa3pbIBHas Harpyska, u3MepeHHas Ha nojgocke 210x50 mm, cocraBnser
1o ocHoe 260 H, r[olery —340 H.

3a HECKOJIBKO JeT
SKCIUTYaTaI[iy 3allUTHBIX
KOMILJIEKTOB (puc.2)
SKPaHUPYIOIINE TKaHU
XOpOLIO
3apeKOMEH/10BaJN ceOsl.
Nmeromasics B UIIM
HAHY Hay4yHO-3KCnIEpH-

K B MEHTAaJIbHAS 6aza
Puc.2 — 3ammTHBIN KOMILUIEKT TEXHUYECKOTO TIO3BOJISIET pa3pa60TaTL u
MepcoHaa B YIEKTPOIHepPreTHKe Jpyrue TEKCTUWILHBIE

KOMITIO3UThBI AJIA JKU3HEeoOeCIeueH s YeTTOBEKA.

VISCOMETRIC STUDY ON THE COMPATIBILITY OF
VERSATIC ACID DERIVATIVE MODIFIED
POLYCHLOROPRENE ADHESIVE
Jankauskaité Virginija, Zukiené Kristina

Kaunas University of Technology, Lithuania, tel. +370 37 300201,
e-mail: virginija.jankauskaite@ktu.lt

The polymer blends can exhibit average or more improved properties
than that of parent polymers. Properties of blends determine the type and
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dimensons of the morphology. Therefore, relationship between
morphology and properties of polymer blend is important in research,
development and production.

The aim of this work was to estimate the miscibility level and
intermolecular interaction between polychloroprene and versatic acid
derivative used as adhesive promoter by rheological methods.

Mercaptan modified chloroprene eastomer (Baypren 330) with
M, =300000 and of Ty=-45°C was used as adhesive system. For
modification of PCP adhesive copolymer of vinyl ester of versatic acid,
methylmethacrylate and  ethylhexilacrylate (VeoVa-11/MMA/EHA
= 60/30/20 wt.%) with molecular weight of M,, = 198 000 was applied.

Steady shear viscometric measurements were carried out with
rotating viscosimeter using a cylinder measuring system (S/S1, 25 ml) a
20 °C tests temperature. The solutions in the mixture of ethyl acetate and n-
hexane were applied. Dilute solution viscosity measurements were carried
out a (21.0+0.1)°C temperature using an Ubbelohde-type capillary
viscometer with capillary diameter of 0.51 mm. Efflux time of the solvent
was about 80 s. Initia concentration of polymers was established at the
condition, when ratio of flow times of polymer t and solvent t, is not higher
than 1.5. This concentration for VeoVa-11/MMA/EHA is 0.7 g/100 ml. The
dilution and measurements were stopped, when the relative viscosity of
polymer in solution was 7,4 > 1.1. Specific viscosity ng, was calcul ated at
the different concentrations from the efflux time measurements. Finally, the
intrinsic viscosity [77] was determined by the extrapolation to infinite
dilution of Huggins plot n/c against the solution concentration c.

40 Shear viscosity of
PCP solution increases
with the increase of
VeoVa-1UMMA/2EHA
content (Fig 1). The
maximum of viscosity at
0.1-0.15 weight fractions
of copolymer can be

log 1 [mPas]

experimental 3> ~ _E-

”—1hcorcltical ’ . . observed. In this case
0 0.1 0.2 03 0.4 0.5 viscodity increases in 65—
w2 85 %, athough viscosity

Fig. 1 PCP adhesive shear viscosity asafunctionof  of VeoVa-11/MMA/EHA
VeoVa-11 copolymer content at shear rates ¥ : 1,1'— Solution is 40 times lower
486522 -729s% 3,3 —12155s" than that of PCP.
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The viscosity of modified PCP adhesive was described by the
additivity rule logn,, =, logn, + w,logn,, where w; and w, are the
weight fractions of PCP and copolymer; 11, 771 and 7, are shear viscosities
of the blend, PCP and copolymer, respectively. From Fig 1 it can bee seen
that viscosities of PCP and copolymer blends are above log-additivity
curves at all composition ranges. It may be attributed to the high interaction
between different phases. The effectiveness of dilute solution viscosity
method is based on the assumption that mutual interactions of
macromolecules in solution have a great influence on the viscosity in the
ternary system. It is based on Huggins equation that expresses the specific
viscosity 7, of the polymer as a function of the concentration ¢, when one

of the components is alone in the solution: 7, = [n £ +bc® ([7] isintrinsic

viscosity of single polymer in solution, b is the interaction term and the
slope of ns/c versusc plot.). The specific viscosity 75, of the polymer blend
can be expressed as: 77, = [n],(c, + ¢, )+ by (e, + ¢, F ([7]m is the intrinsic
viscosity of the blend). The weight additive rule of the intrinsic viscosity of
polymer blend relating to the values of each polymeric constituent was also
employed to PCP and copolymer blend: [7].=[7]@, + L@, where w,
and w;, are the weight fractions of PCP and copolymer: w, = ¢ /Cr, | = 1,2.
Difference between the values of experimental intrinisc viscosity [77]eq and
ideal one [n]iq was calculated by: Aln]=[nL, — 7], .

From the plots of of ng/c versus ¢ for PCP and copolymer
compositions and individual polymersit is evident that intrinsic viscosity of
PCP ([n7] =83.3ml/g) is dlightly higher compared to that of copolymer
([n] =78.6ml/g) (Fig. 2). Low weight fraction of copolymer (w, =0.03)
increases the intrinsic viscosity of PCP up to 89.0ml/g, indicating the
attraction between phases.

98 2z 13 However, a  higher
a4 %7 |4 copolymer content (0.09
M e and higher) decreases the
=R g blend viscosity down to
o ey 1. 8L9mlfg. It can be
s A0 . s _

= 86 -y N =T - wa=0.00 attributed to the
LT e 2-w=0.08 predominance  of  the

g L A 3 - wy=0.09 .
2y 4 4-w,=0.15 repulsive molecul ar
. ‘ L et interaction  between the
0 02 04 06 08 1 12 14 polymer chai nsin solution.
102, ¢/100 ml Therefore, it may be
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Fig. 2. Dependence of reduced viscosity on the supposed that PCP and

polymer concentration at the different weight fraction _
of VeoVa-11/MMA/EHA in PCP solution VeoVa_ll/MMA/EHA are
compatible only at low

copolymer content.

The VeoVa-11/MMA/2EHA modified PCP solution shows positive
values of A[7] at weight fraction of w, = 0.03 and 0.09 of the copolymer
and negative at w, = 0.15 (Fig. 3).

From this point of view,
the PCP composition with low
copolymer content may be
considered as miscible.

Thus, an
interrelationship  between the
morphology and rheological
properties of versatic acid
derivative  modified PCP
solution exigs.

Aln]. ml/g

_9 L ! I !

0 0.03 0.06 0.09 0.12 0.15

Wa

Fig. 3. The plotsof A[ 7] asfunctions of weight
fraction of copolymer

AKYCTHYECKASA ODOMUCCUS B
I'ETEPOCTPYKTYPAX

bozopow A.T., Boponoe C.A., Bybyauc A., 'opowko A.B., Coxon B.M.
HTY Vxpaunwr «KIIH», Kues, Ykpauna

DOnekTpoHHAs TEexXHUKA, paboTaromas B  IKCTPEMalbHBIX
YCIOBHUAX C MAaKCHUMalbHBIMU (PU3UKO-TEXHHUYECKHUMH MEperpy3kamu,
MPEXKACBPEMEHHO BBIXOTUT M3 CTPOs. J{MATHOCTHKA HAIEKHOCTH HX
OTJIEIBHBIX DJIEMEHTOB - MOCTOSIHHO aKTyaJIbHasl IPOo0ieMa TEXHOIOI OB
u uccinegopateneid. JlepekTsl BO3HUKAIOT HE TOJIHKO BO BpeMs pabOTHI
HEMOCPEJCTBEHHBIX OTJENBHBIX IEMEHTOB, HO U B MPOIIECCE CTAPECHHUS
MaTepHaNoB, U3 KOTOPBIX OHHM H3TOTOBJCHBL. B TeTepocTpyKTypax
HAHODJICKTPOHUKH 3TH SBICHUS MPOSBISAIOTCS MOCTOSHHO B KaKIOM
Clioe OTJENbHO, B TOM YHCIE MPH TEPMHUYECKOM, MEXaHHYECKOM U
JIpyroM (QU3NYECKOM B3aMMOAECWCTBHH COCEJIHHX CJIOEB. B JIOKanbHBIX
TOYKaX OTJEIHHOTO CJOSI U MEXIY 3epeH MaTepuaja HaKalUTMBaIOTCS
neGeKThl W HAHOYACTHIBI, OOBEAUHSAIONIMECS B  KIACTEPHl C
MOCJEAYIONMM 00pa3oBaHHEM MHKPOTpemH. B cocepHmx crosix
TEeTEPOCTPYKTYp  JeheKTOoOOpa30oBaHUE  OTIMYACTCS  KUHETHKOM,
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CKOPOCTBIO U MMOBEPXHOCTHBIMU (PUBMKO-XUMUYCCKAMH HU3MCHCHUSIMHU.
Bo Bpems crapeHuss Marepualia 3JEMEHTOB HAHOJ3JEKTPOHUKH
MIPOIECCHl Aerpajanuu U nedhekToo0pa3zoBaHus HUIYT HEMOCPEACTBEHHO
B CTpyKType MmarepuainoB. [Ipu 3TOM HeoIpemeneHHOCTh IMOpPOTrOBBIX
MmapaMeTpoB MpH JACHCTBUHM BHEITHUX (PU3MUECKUX MOJICH HA OOBEKTHI
HaJlaraeT KOHKPETHBIC OTPaHUYCHUS HA WX MPAKTHYCCKUE MPUMCHCHHUS.

B  wuccienoBaHWsX  BBISIBICHO  NPUYUHBI  00pa3oBaHUS,
IUHAMUKNA pocTa nedekToB U TpaHchopManuu (QyHKIMOHATIBHBIX
MapamMeTpoB B HAHOAJIEKTPOHHBIX YCTPOHCTBAX B 3aBUCUMOCTH OT
BHEUIHUX (HU3MYECKHX BO3JEHCTBHUH C TOYHOCTBIO HW3MEpEHUH
JIOKaJIbHBIX HAHO-W MUKDPOTPCIIWH, HAYMHAS OT CIAMHHUI] HAHOMETPOB,
METOJIOM aKycTHdeckod smuccuu (AD). Meron wuccimenoBanus AD
0asupyercs Ha pErHCTpalMd aKyCTHYECKUX HMITYIbCOB IIYMOBOI'O
XapakTepa OT BHYTPCHHUX HCTOYHHKOB, B TOM YHCIIC IPU BHEIIHEH
CTAaTUYECKOW MM JUHAMUYECKOW Harpy3Ke 3JeMEeHTOB KOHCTPYKIIUH, B
T.4. TPU 3apOXKJICHUU U JBWKCHUU JUCIOKAIUHA W MEXK3CPECHHBIX
TpaHUIl, TpPH CPBIBE BHYTPCHHUX MEXAHUYCCKUX HAIPSIKCHUH,
pa3pyLIeHU! 3epeH U T.1L.

C moMompio AD MOXXHO HE TOJBKO BBISIBISITH M ONPENEIATH
XapakTep, HO W HalpaBlieHHEe NpoueccoB JedeKTooOpa3oBaHus B
(YHKIIHOHABHBIX CTPYKTYpPaX 3JEKTPOHHBIX MPHOOPOB M OTIAEIbHBIX
KpHCTaJIax.

HccnenoBanusi mokasajiay, YTO HPH TOPOT'OBBIX M3MEHEHHUSX CHUIIBI
TOKa M pPOCTE HANpPSDKEHHS, WMITYJbCHOM YIBTPa3BYKE B JIOKAJIBHBIX
0051acTsIX TETEepOCTPYKTYpP BO3ZHHKAIOT TaKWE YCIOBHUS MOsBIEHUS AD:
HEOIHOPOJHOCTH TPOBOAMMOCTH B 0o0beMe MarepHaja, TeMIlepaTypHbIe
IpaJMeHTl, TePMOMEXaHMUYECKHe HamnpsukeHus cepime 10'Tla, korma
MEHSIeTCS JIOKaJIbHass MUKpOIUIACTHYHOCTh MaTepuajia, BbI3bIBAIOIIAS
YCKOpEHHUE Jierpajaiyu, CHU)KEHHE KIIH, 3P PEKTUBHOCTU
3JeKTpoitoMUHeCHeHIMn U Ap. [Ipu 3TOoM ucTouHMKamMu AD SBISIOTCS
JIOKAIBHBIE YYacTKH peNlaKCalli MEXaHWYECKHX HaNpsDKEHWH —IpH
MIPOXOKJICHUH TOKA.

Pe3ynbratel Hccaen0BaHUs KOPPEISIMN MEX/Ty BOSHUKHOBEHHEM AD
U JpyruMH (PUBHYECKHMH, SJIEKTPOHHBIMH M OJIEKTPOHHO- ONTHYECKHMH
SIBJICHASIMU B TETEPOCTPYKTYpax Ha ocHoBe coemuHenwii Ga, AS, P u N npu
MIPOTEKAHNH TTOCTOSTHHOTO MPSIMOTO TOKA NPHUBEIEHBI Ha puc. | u 2.
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Puc. 1 BpeMeHHbIe H3MeHEHHsI CIIEKTPOB YJIeKTporoMuHecueHnmn GaAS1sPogs:N, ZnO,
rae 1 — HaYaJbHBI CHEKTP; 2-5 NpH NMOBBLIIICHUH HATPY3KH, B T.4. 3 U 5 yepe3 12 ¢ nmocie
ITABHOI'0 YBeJIMYeHHsI HATPY3KH NOSIBJIsieTcs yeToiunBast AD.
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CHeKTIpa 2

1.2 1.6 2.0 2.4
DHeprHd KBaHTa. 3B

Puc.2 HeoGpaTuMble H3MeHEeHHsI CIEKTPa dJ1eKTponiomMuHeceHn GaAS)sPos N, ZnO
nocJie JUCKPeTHOM A, Ijie KpuBasi 7 NMo/Iy4eHa Nocj1e BbIIeP:KKH BCeX HArpy30K B TeueHue 720

¢ (12 mun).

O IMOPOTE BO3HUKHOBEHUS AKYCTHUYECKOM

IMUCCHUHN

bozopow A.T., Boponos C.A., l'opowro A.B., By6yauc A.

HTY Vxkpaunwr «KIIH», Kues, Ykpauna

Perucrpammss  akycruueckux — CHrHaIoB  AD  OCYIIECTBIISUIACH
MHKpPONBE30JaTINKAMU U3 KOMIUIEKTA JBYXKAHAIBHOIO aKyCTOIMHCCHOHHOIO
nipudopa AD-15 B momocax vacror 20-200 kI, 200-500 k' u 500-1000 &I
[pu ycwnennn mryma no 70...85 1b snekTprdeckue CUrHaIIBI HEpephIBHOH AD
PETUCTPUPOBAICH ~ BHYTPEHHHM  cymmaropoM npubopa A®d-15 kax
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WHTEHCHUBHOCTb, & CUTHAJIBI JIMCKPETHOM BHICOKOIHEPTeTHIECKOH AD OT BBIXO/A
IMKOBOro fieTekropa AD-15 perncTpupoBauch CaMOIUCLEM U KOMITBIOTEPOM
1 00pabaThIBAJINCh COOTBETCTBYIOIIMM MPOrPaMMHBIM 00€CIIEYEHHEM.

B pesysnbrare momaroBoro pocra Harpy3Kd ITOCTOSIHHOIO TOKa Ha
HAHORJICKTPOHHBIEC CTPYKTYphl Ha ocHOBe GaASP, GaAlIAs u GaN Owuio
YCTaHOBJIEHO, 4YTO THUIIOBAas IOPOroBas IUIOTHOCTb TOKA Jyp, KOTOpas
HeoOXo[MMa Tl BOSHUKHOBEHUs AD B HMCCIEAYEeMbIX p+-P-N-CTPYKTypax Ha
ocHoBe Gy 7Alo3AS GapesAlossAs it GaAS 15Pygs cocrasisier 70-75, 80-87, 53-
66 A/CMZ, COOTBETCTBEHHO, UTO 3HAYHMTEIHHO MPEBBINACT Jyoy UL TaKHX
CTpYKTYp (Tabm. 1).

Tabma 1
Iopor Bo3HUKHOBEHMST AD 1 TOKH pa3pyIIeHus

Martepuan HomunansHas ITopor [TnotHOCTH

IUIOTHOCTb TOKA, | BOSHUKHOBEHHUS TOKa
Alem® AD, Alem? paspyuieHus,

Alem?
Gag7AlgsAsS 3.9 75,0 165,0
GapgsAlgzsAs 3.9 84,0 201,9
GaAspisFoss 3.9 66,9 165,9

JHuckperHas AD y mopora BO3HMKHOBEHMS, NpUBEAEHHAs Ha pHC.],
CBUJIETENBCTBYET O Havalle pa3pyLIeHus oOpasLa.

Juop = 66 A/em’
R W TPRTTYO W kb, wia TN
4 i ——t

_ 24
ppn G!IOJAID 3 As T, pa3p_\'m_1 65 A/lem ‘

30¢c

= 84 A/C.ﬂ'z \

4+ Jpazpv
p-p-n GaoJAlD,j As paspym

Puc. 1. luckpernas AJ: (a) - B6JIH3M MOPOra BOSHUKHOBeHNs 1edekTta; (6) - THmAaHOE

Havajl0 pa3pyuleHue odpasua; (6)- paspyuieHue npu GHICTPOM IOINATOBOM H3MEHEHHH TOKA.
Crpesikamu | 0003HAYEHbI MOMEHTBI N01a4H TOKA.

CpenHue  3HaueHMS  IUIOTHOCTEH TOKa, HPHU KOTOPBIX CTAOWIIBLHO

HAYMHACTCS paspyiienrie  rerepoctpykryp INGaN/GaN ¢ yderom
Pa3MYHBIX YCJOBUSIX OKCIUTyaTallMd (TEMIIEPAaTypbl M CHJIbI TOKA) JUIsI
Pa3UYHBIX CPOKOB TIPUBEIEHBI B TAOM.2.

Tabmvma 2
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ITnoTHOCTH TOKOB paspylIeHus

Bpems, ¢ 280-290 K 77K
6-10° 1, mA 250-300 400-450
J, Alem® 160-190 250-280
6-10° 1, mA 450-500 600-730
J, Alem® 280-310 375-460

Habonaemble n3MeHeHHsT COOTBETCTBYIOT IIACTHYECKOH edhopMmariyy,
TI03TOMY B JIOKJIBHBIX TOUKaX CTPYKTYp BosHHKaeT AD. B nccnenoBanusix 6bu10
3apErHCTPUPOBAHO KOppersiito AD, (IIyKTyalii KBAaHTOBOTO BBIXOJIA U TOKA
B CTPYKTYpax IpU KPUTHYECKUX TOKOBBIX HArp

=0

hd

y3Kax (puc.2).

[ERD SR PY G

a
Puc. 2. Koppeasiuusa A9, ¢aykryanuii KBaHTOBOro anona? (a) n Toxa J (6) B
INGaN/GaN crpykrype npu 111 A/cm® B MOMEHT Pe3Koii ierpaialiiy i NOsIBIeHHs]
MHKPOTpEIHHBI.

DTO0 OOBACHAETCS MHTEHCUBHLIM BO3HHKHOBEHHEM CTPYKTYPHBIX
I[e(l)eKTOB 1 U3MCHCHUEM BO BPEMCHU HX SHEPICTUYCCKOI'O0 COCTOSAHHA, YTO
COMPOBOKIACTCS PeNaKcalyiedl HEOJHOPOTHBIX TEPMUUYCCKUX HATIPSHKCHUN H,
COOTBETCTBEHHO, aKyCTHYECKON SMUCCHEH. WurencuBHoe
nedekroo0pa3oBaHe MPH KPUTUYECKUX IDIOTHOCTSX TOKA MPUBOIHUT K
(IIYKTyalusiM TOKa 3a c4eT OBICTPHIX M3MEHEHUI CONPOTHBIIEHHS CTPYKTYPHI,
COOTBETCTBEHHO. DTH OTKJIOHEHHS TOKa NPpUBOAAT N0 WHKCKIIMN HOCHTEJICH
TIpH TETEpOIEpEX0ie, KOTOPblE PEKOMOMHHPYIOT B COOTBETCTBHH (MTYKTYaIHsIM
KBAaHTOBOI'O BbIXO/4A.

APPLICATION OF ACOUSTIC EMISSION
PHENOMENON FOR NONDESTRUCTIVE CONTROL
AND DIAGNOSING OF MICROASSEMBLY FRAMES

A. Goroshko!, R. Didziokas?, V. Royzman', G. Paraska’,

Khmel nitsky National University", Ukraine, KTU? Lithuania, E-mail:
postgrad agor @rambler.ru

Microassembly frames of microwave frequency (fig. 1),
manufactured from aluminum alloy AMg-2, is a permanent connection of
base and cover, made with the help of laser welding. These quite critical
units are used in modern Ukrainian planes. In the process of operation, i.e.
while ascending to a high altitude, internal overpressure emerges in the
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frames, which may cause the destruction of joint weld and depressurization
of the frames. AE method enabled increasing reliability of manufactured
frames, making it possible to diagnose, control and prognogticate the
strength and hermiticity of frames in manufacturing and operation.

- A group of frames was studied, where
the junctions of covers and bases are
pressurized by means of laser welding, while
al the load of external overpressure is taken
by either joint weld alone or by joint weld and
the product construction.

During the loading process the basic
parameters of AE signals were recorded. The
program processing of AE signa parameters

Fig. 1 The micmassemgly dlowed to creste 2 and 3-dimensional
frame of microwavefrequency ~ acoustograms, showing the dependence of AE

parameters on pressure and linear coordinate between the piezoceramic
transducers.

The coefficients of predicting depressurization stress, obtained by
the data of AE signals activity measurements and registering the interna
overpressure of tested frames, can be accordingly used for defining the leak-
off pressure in safe loading of frames.

The predictable |eak-off pressure is defined by the formula

P =P, K, @

Where P, . is pressure, under which the activity of AE signals
reaches the control point (14,9 imp/c).

The values of prognostication coefficients for tested frames,
calculated according to the formula (2), are within therange of 2-2,53. This
dispersion of the obtained values reflects the instability of physical and
mechanical characteristics of joint welds and comes from imperfection and
weakness of laser welding technology. In this situation, taking into account
a particular responsibility of tested frames (the operation on the plane
board), we take the minimum value of prognostication coefficient Kyin=2
for predicting the depressurization stress; then a mistake in prognostication
is considered the margin of safety.

For arranging nondestructive diagnosing and prognostication of
strength  and  hermiticity of frames for microwave frequency
microassemblies a safe level of pressure for frame testing is defined. Using
the minimum value of prognostication coefficient, testing pressure is
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calcul ated according to the formula:
P

Otest _ max(TC) , (3)
Kmin

Where Py (7¢) - the value of internal overpressure, which must be
withstood by the frame according to technical conditions.

o Nondestructive loading of frame up to Py makes it possible to assess
strength and hermiticity of tested frames according to AE signal parameters.
o Consequently, there has been developed the method of nondestructive
control, predicting strength and hermiticity of microassembly frames of
microwave freguency.

e Diagnosing and predicting strength and hermiticity of microassembly
frames of microwave frequency is performed with nondestructive testing of
frames by means of interna pressure. Compressed air is directed into the
frame until it reaches the testing pressure Pies=Pmax(rc) Kiiny WhEre Prayrc)
isthetop possibleinternal overpressure of the frames according to technical
condition, Ky, - coefficient of predicting the depressurization sress (Kpin =
2). Simultaneous registering of pressure and AE signal parameters is done
during the testing.

o If acoustic emission has appeared with the loading up to Py and its
activity exceeds the reference level (15imp/c), the frame is considered
unserviceable in the pressure range identified by technical conditions; if
necessary, its depressurization stress is cal culated with the formula:

o Py =PeKpin. Where P, — the pressure under which AE signals
activity hasreached the reference level.

o vyet, if AE activity has not exceeded the reference level, the frame is
considered suitable for exploitation within the pressure range set by
technical conditions.

The authors have also tested microassembly frames of microwave
frequency with the help of internal overpressure in dynamic mode in the
pulsating cycle.

The AE signals were found to testify to the fact that the process of
joint weld destruction starts and develops long before the catastrophic
failure (fig. 2), i.e depressurization of the frame, and their use allows for
exercising control of strength and hermiticity of microassembly frames of
microwave frequency in the conditions of loading in the pulsating cycle.
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6 cycles before the catastrophic failure
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Consequently, there has been
worked out the method of
nondestructive control of strength
and prevention of dangerous
states in microassembly frames of
microwave frequency, operating
in the conditions of internal
pressure  difference  in  the
pulsating cycle. The developed
method is intended to exercise
nondestructive control  strength
and hermiticity of frames,

operating aboard. The control of
frames is done automatically
during the flights by means of
acoustic emission  measuring
device, installed on the board of
plane. AE sensor, tranamitting AE
signalsto the measuring device, is
destruction of joint weld of microassembly ~ Set in the controlled frame with
under pulsating cycletesting display panel, informing about the
emission of AE signals, in pilot’s cabin. If for some reason the AE device
cannot be installed aboard, the frame control is run by the technician who
services the equipment in the plane and tests the frames by internal
overpressure every 5 flights and landings. At the same time:
o the phenomenon of Kaiser effect, i.d. the absence of AE signals after the
first cycle, i.e after taking off and landing, proves that the frame is strong
and hermetic;
o if AE signals appear at the n-cycle, being commensurable with signals
emitted during the first cycle, this should be the warning about the process
of catastrophic failure that has started, and such a frame is going to
depressurize after 6-10 flights and landings.
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Fig. 2. The starting point of catastrophic

MOBBIIIEHUE SKCIINIYATAIIMOHHBIX CBOVICTB
CTAJIBHBIX W3IEJINA DJTEKTPOMEXAHNYECKOU
OBPABOTKOM

baemymos B.I1., I[lapwes C.H.,Ilonozenxo H.FO.
Bonzozpaockuii zocydapemeennviii mexuuueckutl ynueepcumem, Poccus, 8 (8442) 24-81-37,

E-mail: sopromat@vstu.ru .

102



DKCIUTyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX MATEPUANIOB U
JeTaneil MalluH, TaKHe KaK W3HOCOCTOMKOCTb, YCTAIOCTHAsl MPOYHOCTb,
KOPPO3HOHHAsI CTOWKOCTh M JIp. B 3HAYMTEIBHON CTEMEHH OMPEICNsIOTCs
CTPYKTYPOH U CBOWCTBAMU IOBEPXHOCTHOIO CIIOA.

OmHMM W3  MEPCIEKTHBHBIX  HAMPABICHWA B TEXHOJIOTHH
MOBEPXHOCTHOTO  YNPOYHEHWs]  sIBIsSIETCss  pa3paboTka  METOIOB
BBICOKOCKOPOCTHOT'O TEMIIepaTypHO-CUIOBOIO BO3JICHCTBUSI c
HCTIONB30BaHUEM DPA3JIMYHBIX BHJOB TMOIBOAUMOW B 30HY 00pabOTKH
SHEpPruu. OJEeKTpoMexaHudeckas oOpaborka (OMO), Kak TEXHOIOTHUS
TepMo-/1eOpPMAIIMOHHOTO BO3/I€HCTBUS Ha 00pabaThIBaEMyIO ITOBEPXHOCTH
UMeeT psJ TNPEUMYIIECTB: MNPUMEHEHHE IIUPOKO PacHpOCTPaHEHHOM
SNIEKTPUYECKOH DHEPIUH, OKOJIOIMYECKas 4YHCTOTa Mpollecca, HU3Kas
CTOMMOCTh ~ OOOpYIOBaHHS  MPOCTOTA W yHOOCTBO  yNpaBJCHHS
TEXHOJOTHYECKUMH ~PEKUMAaMHM, [IMPOKUA CIEKTp 00padaThiBaeMbIX
MaTepUajJoB M  JOCTHIAeMBIX PE3YJbTaTOB, KOTOPbIE  MO3BOJISIOT
CYIIECTBEHHO MOBBICUTH JKCIUTyaTallMOHHBIE CBOMCTBA 00Pa0ATHIBACMBIX
neraneii (puc. 1) [1].

|'d_‘ ANEKTPOMEXAHUYECKASI OEPAEOTKA

2 = Z
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Puc.1.

CyIIHOCTE  ANIEKTPOMEXaHHMYECKOH O00pa0OTKH  3aKII0YaeTcsl B
MPOXOXKICHUH OJNEKTPHYECKOr0 TOKA BBICOKOH IUIOTHOCTH W Majoro
HAMpPSDKEHUSI 4Yepe3 TOYKYy KOHTAakTa Je(OopMHUPYIOIIEro 3IeKTPOJ-
WHCTpyMEHTa C o00pabaTbiBaeMOl  INOBEPXHOCTHIO, TIPH OSTOM B
MOBEPXHOCTHOM cJIoe Mateprana GopMupyercs cretuduueckas CTpyKTypa
BBICOKOJIUCIIEPCHOIO MAapTEHCHUTa, TaK HA3bIBaeMbId — ONbId  CIOM.
MexaHu4eckue CBOHCTBa O€JOro CIOsS 3HAYMTENBHO BBINIE, YeM Y
OCHOBHOI'0 MaTepHala, TaKk MUKPOTBEPAOCTh BO3pAcTaeT B YeThIpe U Ooiee
pa3 npu TonmumHe caod Ao 1,5 mm. [2].
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OMO mnepeMeHHBIM TOKOM ITO3BOJISIET IOJYYUTh HA MOBEPXHOCTH
0o0pabaThIBaeMOl JIeTalli PETYJSIpHYIO CTPYKTYpPY C 3apaHee 3aJaHHBIMU
rapameTpaMH, COCTOSIIYIO U3 (DparMEeHTOB OEJIOro CJOSl YepeaYIOLUXCs C
HEYMPOYHECHHBIMU 30HaMu [3]. B nmanpHeiinieMm, B mporecce mpupabOTKU
TIOBEPXHOCTEH TPEeHHsI HEYyITPOUYHEHHBIE 30HBI 32 cUeT 0ojiee HHTEHCHBHOTO
n3Hoca TpaHC(OPMHUPYIOTCS B  MacisHble KapMaHbl, a OIOpHas
TIOBEPXHOCTh — 3TO (PparMeHTsl OENoro cjosi, TBEPAOCTh KOTOPBIX BHIIIE
TBEPIOCTU UCXOAHOro Marepuana. Ilpu 3ToM M3HOCOCTOMKOCTH CcTanmu 45
NP TPaHUYHOM TPEHWH BO3pacTaeT B IIECTh pa3 IO CPaBHEHHIO C
HOpMaJTU3allieH U B TPH pa3a Mo cpaBHeHUIO ¢ 3akankoi TBY (puc. 2).

OMO  CcpeaHeyIJIepOJWMCTBIX  CTajliel,  paboTaloumx  NpH
IUKIMYECKUX ~ Harpy3kax  oOeclieuyuMBaeT  yBEIMYEHHE  IIpejieria
BeIHOCTTUBOCTH Ha 40-50% (Puc. 3)

Jlns  ympo4yHEeHWsl  3aKalleHHBIX — CTaJlell  MPEJIOKEH  METO.
KOMOMHHUPOBaHHOM 00paboTkH, BKJTIOYAIOIIEH B cedst
AJIEKTPOMEXAHNYECKHH OTIMYCK 3aKaJIEHHOW MOBEPXHOCTH C TOCIETyIomIei
TIOBEPXHOCTHOM IUIACTUYECKOW JedopMalyei, 4To MO3BOJISIET MOBBICUTH
Tpe/iel  BBIHOCIMBOCTH  CTAJBHBIX  00pa3loB € KOHIEHTPATOPOM
HaNpPsDKEHUH 10 3HAa4eHWH, MPUOIMKAIONIMXCS K IMPEIeTy BBIHOCIMBOCTH
TIIaJIKUX 00pasios [4].

. Pazpaborana
Emn L. ——mcx  TEXHOJOTHs M 000pynOBaHHE
ﬁ 65 e = ——35MO s 3JIEKTPOMEXaHUIESCKOTO
% &0 —— ™ ——+—— | ynpouHeHus pexymei
B 55 [ KPOMKH JIE3BUIHOTO
B 50 ™+ ——+—t—+ | uncrpymenra
T a5 00pabaThIBAOIINX MaIliH
it 10f 10® 10t 10° 10° 10" KoMKeBEHHO-MEeXOBOro
P a3 pyTiarones SHCTO IHIICE MIPOU3BOJICTBA C IMOTyYCHHEM
Puc. 2 TOJIIMHEL O0e10ro cios a0 1,5
MM. 210 TI03BOJIMIIO
40 1 R TIOBBICHT _ pexymyio
an 4 CTOMKOCTh HOXEW B 4,5 paza
E ik ——— MO CPaBHEHHIO C OOBEMHOI
o 2 H —e——HEMY = PaB?
o L= 3aKaikou. [5].
= 10 ] et Pa6ora BBIMOJTHEHA
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Ceknus cnenuaJbHLIX NPO0JEM

ACHHEKT HOHU3UPYIOLEI'O 3AI'PAZHEHU A
OKPYXKAIOIIEW CPEJBI - TIPOBJIEMA
CEI'OJHAIIHEIO AHA

Pax A., Kanoa I'.
JKewysckas norumexnuxa, Honvwa, 35-959 . XKewys, yn. B. Ilons.2
Xmenvnuyxuii Hayuonanvbhulil ynugepcumem, Yxpauna

BnusiHue paguoakTHMBHOTO M3JIy4EHHMs HA OpraHu3M 4elloBeKa
0COOEHHO ONAacHO. AHAJU3bI PE3YIIFTATOB IKCIIEPUMEHTOB HA JKUBOTHBIX U
TIOCIIE/ICTBUI OOJTydeHHs JII0/IeH BO BPEMsI aTOMHBIX B3PHIBOB B XHPOCHME
n Haracaku, a mo3xe B YepHOOBLIE, NMpUBENN K BBIBOAY, YTO OCTpPOE
OMOoNOrMuecKoe JEeWCTBHE paJualdil TpOSBISIETCS B BHJIE JIy4eBOM
OoJIe3HY, JIOKAIBHBIX TOPAKEHWH KOXKHM, KPUCTAIMKA IJa3a, KOCTHOTO
MO3ra M IPUBOJIUT K CMEPTH.

CeromgHsi TJaBHBIMH HCTOYHMKAMHU PaJMOAKTHUBHBIX 3arpsi3HEHHN
Orocdepsl  SBISAIOTCS — paJMOaKTHBHBIE a’pO30JIM, MOMNAJAIoNIMe B
atMoc(epy TpH HCHBITAaHUAX sIepHOrO opyxkwus, aBapud Ha ADC u
PaZMOaKTHBHBIX MPOU3BOJICTBAX, & TAKKE PAJUOHYKIIHIIBI, BBLICISIOMINECS
U3 PpaJUOAaKTHBHBIX OTXOJOB, 3aXOPOHEHHBIX Ha Cylle U B MOpe, U3
0TpabOTaHHBIX aTOMHBIX PEAKTOPOB U 00OPY/IOBaHUSI.

Bo BpeMs aBapuii aTOMHBIX PEaKTOPOB, pa3repMEeTHU3ANUU
3aXOPOHEHMH pPaJMOAaKTUBHBIX OTXOAOB pPaJAMOAKTUBHOE 3arps3HEHUE

105



pacripocTpaHsercsi Ha JECATKH M COTHH KHJIOMETPOB, a BCIEACTBHE
B3PBIBOB aTOMHBIX OOMO — 110 BCeif ruiaHeTe.

Henp3st 3a0b1BaTh 1 O HETAaTUBHOM BIIMSIHWM HA 37I0POBHE YEIOBEKA
pazoHa, KOTOpHIH B TOCIEAHEE BPEMsSI aKTUBHO HCCIENyeTCs Y4EHBIMU
Awmepuxu, EBponsl, a Temepp u Poccum u VYkpaunsl. Pagon -—
paZMOaKTUBHBIN Ta3, TNPOAYKT paJMOaKTHBHOIO MpEBpaIIEHHs YpaHa,
TOopWs, pamus. DTOT ra3 He WMEeT IBera, 3amaxa, Bkyca. [lomamas B
OpraHM3M 4YeJIOBEKa, OH cpa3y e IIOpakaeT >KeJjie3bl BHYTpEHHEH
ceKkpenyy, rurnodus, Kopy HaJIIOYE€UHUKOB. DTO BBI3BIBAET y TPEThEH YacTu
HaceleHHs y4YalleHHOe cepAleOueHne, MUrpeHb, TPEBOXKHOE COCTOSHHE,
Oecconnuily. MHorma mnpu OoipmIMX J03aX OONyYeHHs pa3BUBAIOTCS
3JI0KAYE€CTBEHHBIE OITyXOJIU B JIETKHX, [IEUSHH, CEJIE3CHKE.

PayioH siBnsieTcst oracHBIM 3arps3HUTENEM BO3/yXa, TpyHTa, Boabl. Ha
€ro JOJI0 NpHIafaeT OoJybllas 4acTh PaJWOaKTHBHOrO (oOHA: pajoHa —
54%, npupoaHoii pamuarmu — 27%, UCKYCCTBEHHOW pamuarmu — 3%,
UCTIBITaHUE SIIEPHOT0 Opyxust — 2%, MeauuHCcKoe odcnenoBanue — 14%.

HanGonpmiee kxonmnuecTBo pajoHa Haxomaurtcst B TpyHTe (81%), B
pacTeHHsX W IPYHTOBBIX Bojax — 18%, ocrambHOE — 3TO PajioH B MOpSX,
OKeaHax, rase, KaAMEHHOM YTJIe.

Y4eHbIMH BBISBIIEHO, YTO PAJIOH €CTh B OUYEHb OOJIBIIOM KOJIMYECTBE B
KWIbIX Aomax. OH HakaluiMBaeTcs B IIOMEMICHHAX, B KOTOPBIX
HaOroaeTcs MI0Xas BeHTWISINS, a TaKXKe BBIACISAETCS U3 CTPOUTEIBHBIX
MaTepHalioB M KOHCTpyKiuid. Jlo3a oOmydeHus OT paJioHa, KOTOPBIH
COJIEP)KUTCSI B TIOYBE U CTPOMTENIFHBIX MaTepuajax B ISATh pa3 Oojblle OT
(hOHOBOTO M3IIydeHHs] KocMoca, Koropoe cocraBisier 1,1 M3B B rox (quis
npuMepa — CEeroAHs CpegHss Jo3a oOmydeHHss B YKpawHE OT
UYepnoosuibckoit ADC coctasmsier 0,3 M3B B rox).

B VYkpaune okomo 24% Bcex JKWIBIX JOMOB HE COOTBETCTBYIOT
panoHoBoil Ge3omacHOCTH. OCOOEHHO TOJBEP)KEHBI BIMSHHUIO PajIOHA
KUTENH 1-2 3Ta’kell MHOTOATakK€K M BIAAENbIBI YacTHBIX JOMOB. OKOJIO
1 miH. yenmoBek ceroaHsi momydaer o3y B 10 pa3 Bwlme, uyem JuIa,
paboraronie HetHe Ha YADC. Eme 400 ThIc.4uenoBek MOIydYaroT 103y, B
20 pa3 Oompuryro, yweM Ha YADC. CymmapHble YOBITKH OT CIIydaeB
3a00JIeBaEMOCTH ¥ CMEPTHOCTH, BBI3BaHHBIX pazoHOM. CoOCTaBISIOT
286 MITH. €BpO B TOJI.

Uro Kkacaercsi CTpPOMTENBHBIX MaTepHajoB, TO HauOoJblIee
KOJIMYECTBO PajZioHa HATYpaJbHOIO IPOUCXOXKCHUSI HAOIIOAeTCsl B TIIMHE
(B cpemnem 46 bx/kr), rumnce, m3Bectn (16 bx/kr), mecke (7 Bk/kr),
MIPOMBINIJICHHOTO TporcxoxaeHus — B ¢ochorunce (308 br/kr), Gerone
(83bxr/kr), 3ome mpu coxuranud  yras (122 Bx/kr).  Ckopoctb
TIPOHUKHOBEHHMSI PaJIOHa M3 3€MJIM B ITOMEIIEHHSI 3aBHCHT OT TOJIIMHBI U
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LEJIOCTHOCTH (TO €CTh HaJW4Ms IIeNell W MHUKpOIIENei) MeXITaKHBIX
MEepeKpbITHl. PacnpocTpaHEeHHBIMM CTPOMTENBHBIMM MaTepUallaMU ¢
HAWOOJIBIINM Y/IETBHBIM BECOM PaJHOaKTUBHOIO PaJOHA SIBISIOTCS TaKKe
TPaHUTHI, KWW, CUJTUKATHBIN IJIAK.

IIpoHukaeT pafoH B NMOMELIEHHUS M 4epe3 BOAY MU NPHUPOAHBIA ras.
KonuenTpanus pagoHa B Bofe, KOTOPYIO MBI UCIOIb3YEM, HEBEJIMKA, HO
HEKOTOpble HMCTOYHUKH, OCOOEHHO TIJIyOOKHE KOJOALBI M apTe3naHCKue
CKBa)XMHBI, 04eHb OoraThl pajoHOM. HO OCHOBHYIO OITacHOCTD BBI3BIBAET HE
NUTheBasg BOJA, JAaXe IpPU BHICOKOM COJAEpKaHMM B HEH panoHa, a
MONaJJaHue MapoB TAaKOH BOABI B JIETKHE YETIOBEKA BMECTE C BABIXa€MBIM
BO3yXOM BO BpeMs KyNaHUsl, CTUPKH, IPUTOTOBJICHUS MUIIH.

Hanpumep, yuensiMu EBponelickux cTpaH, B yacTHOCTH PUHISHAUY,
BBISIBIIGHO, 4YTO CpEAHss KOHIEHTpalus paJoHa B BaHHOM KOMHarte
NpUOJIM3UTENBLHO B TPH pasa BBIIE, YeM Ha KyxHe, 1 B 40 pa3 mpeBblIIaer
KOHIIEHTPALUIO B )KUJIBIX KOMHATaX.

VYCTaHOBNIEHO TakXke, YTO B 30HaX C YMEPEHHBIM KJIMMAaTOM
KOHIIEHTpAaLUs paJOHa B 3aKPHITHIX IOMEIICHUAX B CPEAHEM B 8 pa3 BBILIE,
4YeM BO BHEUIHEM BO3JyXe€.

Bnpixanue pasoHa ¢ BO3AYXOM M €ro JajbHEHIINN pacnaj] sSBISETCS
HCTOYHUKOM PaJMOAKTUBHOIO BIMSHUS HAa TKaHU JIETKUX, YTO MPUBOJIUT K
3aboneBaeMocTH pakoM. JIoJu, KOTOpbIE KypsT, YBEIHYHBAIOT OTY
onmacHocth B 10 pa3. B cpemHem y uenoBeka B JIErKMX MPOUCXOAMUT
30 ThicsSY pacmajoB paJoHAa B Yac, YTO CO3AAeT KyMYJSTHUBHYIO 03y
0o0y4eHus: TKaHu Jierkux npuoamurensHo 300 Mx3B B o, B HEKOTOphIX
noMenieHusIx BenmukoOpurannu sta no3a, Hamnpumep, B 100 pa3 Bwime. B
[IBenny, rae UCIONB3YIOT BBICOKOA(P(EKTUBHBIE METOMBI TEILTOU3OJISINI
MOMEIIEHUHM, KOTOpblE OTrPaHWYMBAIOT BEHTWISALMIO, HACUUTHIBAETCA M0
40 TpIC. IOMOB, B KOTOPBIX CYMMapHas 1032 OOJy4eHHs] TKaHH JIETKHX
pazoHoM 3a cyer ero pacmnaaa gocturaetr 250 Mx3B B roa. Ilo gaHHbIM
MexyHapOJHOH KOMHCCHHU I10 PaJHalliOHHON 3alure 3a00JIeBaeMOCTh
PaKOM JIETKUX B Pe3yJIbTaTe BIUSHUS paJioHa HA CETOJHS COCTABISAET OKOJIO
20 ThICSY ciTydaeB B TOJ U SIBJISIETCS OJHOW M3 HanbOosee BayKHBIX MpodIieM
OXPAaHBI 3/10pOBbS.

B Mupe co3nmaHbl U UCHONB3YIOTCSA CHELUANbHBIE KapThl PajOHOBBIX
PUCKOB MECTHOCTH, pa3paboTaHO YHUKanbHOE O0OOpy/AOBaHWE IO
OOHapY)KEHHIO HEIOCPEICTBEHHBIX HMCTOYHHKOB OOJYYEHHS B IKHIBIX
JloMax W BeleTcs aKkTHBHAs pabora mo mx obe3BpexuBanuio. B Erpore
BBIMYCKAIOTCA CHElMATIbHbIE PaJlOHOBBIE KHUTHU, KapThl MECTHOCTHU, MEpPHI
0€30I1aCHOCTH B JOMax IMPENoAaloTcs Aaxe B mkonax. K HeoOXoquMbIM 1
MUHAMAJIGHBIM 3HAaHUAM B O3TOM 0ONAacTH OTHOCHTCS HEO0O0XOIMMOCTh
MIPOBEIEHUS CNEUUANIBHBIX HCCIECAOBAHUM Iepe] MOCTPOHWKOH JKUIOro

107



JoMa. 3aTeM peryasipHO HeoOXOJMMO MPOBETPUBATH JIOM M ITOAIONBHOE
TIOMEIeHne, 3aJeNbIBaTh BCE INENU B IONy, HE 3a0bIBas, 4YTO MOrped
SIBIIICTCS. HACTOAIICH pajoHOBOM OoMOOo#. [log »XKMIBIMH KOMHATaMH IO
BO3MOXKHOCTH JIy4Ille 000HTHCH Oe3 morpeda.

B eBpomeiickux cTpaHax peryspHO MPOBOMAT MEXTYHAPOTHBIC
CHUMIIO3UyMBI, TTOCBSIICHHBIC U3YUCHHUIO MPOOJIEM PaOHOBOTO OOTyJYCHUS.
Bo ®panmun co3maHo crnenuanbHoe broopo mo 3ammre OT panoHa.
E>eromHo TpaTATCS MIJUIHOHEI €BPO Ha MEpPHI IO 0OpH0E ¢ 3TUM OMAaCHBIM
ra3oM, K KOTOPHIM OTHOCSTCS: OIpeAeNeHHe MacITaboB IpoOIIeMBl,
YCOBEpPUICHCTBOBAHUE TIPETyTIPETUTEITHHBIX MEpPONPUSITHH,
pacripocTpaHeHue mone3Hod uHpopManuu. ThHICSYM BIaJENbLEB JOMOB
NPOBEPWJIM CBOM JIOMa M TIPOBEIM COOTBETCTBYIOUIYIO paboTy 10
YMCHBIIICHUIO BHICOKMX YPOBHEH KOHIICHTPAIIUHU PAJOHA B IOMEIICHUSIX.

OHTOJIOI'YA ®PET'E. IPUMEHEHHUE
AJITEBPAMYECKHUX PEHIETOK J1JIS1 AHAJIN3A
JJAHHBIX
Cmoanspos JL.H., Anucumos M.M.

Mockosckuii @uszuko-Texnuueckuii Mncmumym
Poccus, lew@stolyarov.mipt.ru, mikeamm@yandex.ru

CyIIecTBYIOT OIpeNeNIeHHbIC TPYTHOCTH aHaju3a HWH()OPMAITUH,
KOTOpasl 3allOMHMHAeTCsi B pa3JIMYHBIX 0a3aXx MaHHBIX. AHalM3 BCerjaa
OITMpaeTcsi Ha CEMAaHTHKY JaHHBIX, KOTOpas OTpakeHa OOBIYHO B T.H.
JIOTHYECKUX CXeMaX MaHHBIX (MOJEJSIX 3HAHWH, KOHIENTYaIbHBIX MOJIEISIX
MIpeZIMETHON 00JIaCTH, OHTOJIOTHSIX MPEIMETHOH 00NacTH, MeTalaHHBIX U
T.11.)

B pabore paccmarpuBaercs oHTonmorms ~®pere, KoTopas
oTroOpakaeTcsi Ha JIEKapTOBO IIPOM3BEJCHUE IPH3HAKOB (dJIEMEHTapHBIX
MOHATUI) W TO3BOJISIET BBHIAENATH  IOHSTHUS B BHAE KJIACCOB
SKBUBAJIEHTHOCTH M KJIACCOB TOJIEPAHTHOCTH (IIOXOXKECTH) TOJB3YsCh
CHeIMaIbHOM anreOpawueckoll pemieTkol. MccrienoBaHus 1O 3TOMY
HaIpaBJICHUIO ToAep)KuBaroTcst rpantamu POON 08-07-00198, 08-07-
200.

B nocnennee Bpemsi anreOpaumdeckas Teopus pemerok (AL)
nepenuia U3 o0JIaCTH YMCTON TEOPUH B MPaKTHKYyIo Pemerkoil Ha3pIBaeTcs
MHOXKECTBO, B KOTOPOM OIIPEZEIEeH YaCTUYHBIA MOPSJIOK CO CHEeNUaTbHBIMU
anreOpanueckuMu  cBoWicTBaMu. [loHsATHE anredpandyeckoll  penIeTKH
BBezneHo [lenexknnanom, passuBaiock bupkrogom (Teopust ctpykryp 1952),
A.N. ManbueBsiM (AnreOpanyeckue cucteMbl. Hayka. M. 1970). Briepseie
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ocobast IIEHHOCTh pelmIeTOK ObUla OTMEYeHa Ha  KOH(epeHIHu
«AnreOpanueckass Teopusl TOpsAKA, 3alldTa CTPaHbl U KOMITBIOTEpHAs
6e3omacHocTh» (28-30 cenrt. 2004 r., LleHTp QUCKPETHONW MaTEeMaTHKH MPH
yauBepcurere Pytrepc, mr. Heto-/[xepcn). Heckonbko nokianoB Obuin
TIOCBSIILIEHBI METO/IaM OOHapyXXEHUsI B3aMMOCBSI3U B JaHHBIX B/l, kotopbie
WCTIOJIb30BAJIA TEPPOPUCTEL.

IMpumenenne AL ans noucka uWHPOpMAIMM O TOATOTOBKE
TEpPPOPUCTUUECKMX aKTOB ObUIAa IIOCBSIEHa BTOpast KoOH(pepeHIwms
«MatemaTtrnueckre MeTopl 00pb0BI ¢ TeppopusmMom» (r. KomymOus, mr.
HOxnass Kaponuna), u tperbst koHdepennus (Llentp wuccrnenoBanus
000poHBI B PouecTepckoM TEXHOJIOIMYECKOM HHCTHUTYTE, T. BamMHITOH),
I7le B OCHOBHOM H3JIarajlich HCCJIEIOBAaHUs, KOTOpble Oa3MpoBajiCch Ha
COBMECTHOM  HCIIOJb30BaHMM Teopum anreOpanueckux pemeToK |
pediexcuBHolt Teopuu  B. Jledespa. IIpakTHueckoe NpUMEHEHHE
anreOpalyeckux pEeHIeTOK II0Ka3aHO B CTaThe HACTOSIIEro COOpHHUKA
«AnreOpanyueckre PelIeTKH /sl aHaIn3a JHEPreTHUecKOH O0e301acHOCTH
TIpH peHepPCKON aTake Ha 00OBEKT YHEPTETUKID).

OCHOBO HOBOTO MaTEMaTHYECKOrO TPEICTABICHUS W aHaM3a
JIAaHHBIX SIBIIsieTcsl oHTosorust dpere, npeanoxeHHass UM Ui (OpMaIbHOrO
OITMCaHMs MPEAMETHOH 001aCTH, AOMOIHAIONIAsE OOBIYHOE UCUHCIIEHHE 1-T0
nopsiaka ABYMsl (yHIAMEHTaJIbHBIMH OTHOIICHHSMH MEXAY OOBEKTaMHu
«COCTOUT W3» (OTHOLIEHHE «YaCTh-LIEJI0e») U «UMETh 3HaudeHue» (OBITh
BapuaHTtoM). [IpeaMerHas oOnacTb TpeNCTaBIsI€TCS COBOKYIHOCTBIO
MHOTOMEpHBIX TPOCTPAaHCTB (TMNEPKyOOB TPHU3HAKOB), COCIMHEHHBIX
ontonorusimu  @pere. KaxaoMmy aekapToBy NpOW3BEIECHHIO KOOPAWMHAT
runepkyba ComocTaBisieTcss JByXMepHas TaOiuia, B KOTOPOH TOYKH
MPOCTPAHCTBA pEIIETYaTO YHOpSAOYeHbl. Takue TaOJMIBl Ha3bIBAIOTCS
muarpamMmamu  Beiiwa.  Kaxmold  kietke  TaOiMIBI  COOTBETCTBYET
KOMOMHAIMS 3HAUEHUH ITPU3HAKOB (DJIEMEHTAPHBIX TOHATHH) NPU TOMOIIN
anreOpanuecknx (opMyn M OSKBHUBAJIEHTHBIX IPeoOpa3oBaHU MOTYT
CTPOUTHCS CIIOJKHBIE TOHATHUS. ANreOpa sIBISIETCS] PEIIETKON CO CBOWCTBOM
JTUCTpUOyTHBHOCTH W HammuueM «1». Takum oOpasoM, cyliecTBOBaHHE
MeTpuKH B quarpammax Beiiua (DW) u pasnoxxeHue npeaMeTHoi obimactu
Ha JBYMEpHbIE TaOJIMIBI MO3BOJISIOT IPOBOAWTH KIACTEPHBIN aHAM3, B
KOTOPOM KJIaCTEPhl TPEJCTaBISIIOT COOOM KJIacChl SKBUBAJIECHTHOCTH U
KJIacchl ToJlepaHTHOCTH (cxozacTBa). Pabora WiuTIOCTpHpOBaHa PUCYHKaMH,
JMarpaMMaM¥, Ha KOTOPBIX MPHBEIECHBI KOHKPETHBIE ITPUMEPBI OHTOJIOTHIA
@pere u anreOpanveckux PeLIeTOK.
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HUCKYCCTBEHHASI AHOMAJINSA-PEUJEP (BLACK
SWAN) B PACCYKIAIOIENA CETH BAH XAO

Anucumos M.M.
Mockosckuii @usuro-Texnuueckuti Hnemumym, Poccus, mikeamm@yandex.ru

Paccyxnaromas cetb Ban Xao (WN) sBasiercss CroxHON naymuHou
NIPUYMHHO-CIIE/ICTBEHHBIX ~ CBs3€H, KOTOpasi IMO3BOJISIET IPOCMOTPETh
pe3ynbTathl mpuHsATHS perreHnid n ux nocnenctsus [1]. WN mozBomser
YIOOHO 3alMChIBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY COOBITHSIMH.
OTH cOOBITHSI (PUKCUPYIOT M3MEHEHHUs] B CYIIHOCTSIX M B CBOIO OYepellb
cIy)aT TpUYMHAMHU JIpyrux coObrtwif.  Ammapat WN TIO3BOJISIET
HapalluBaTh CETh U MPOBOIUTH KAYECTBEHHBIH aHAIIN3 BIMSHUS U3MEHEHNH
CYIIHOCTEW, KOTOpBIE SIBISIOTCS CIEJCTBUEM HAaMEPEHHBIX BO30YXKICHUI
HEKOTOpBIX coObITUi. WN ceThb CyOBEKTHBHO OTpakaeT pealbHYI0
JeicTBUTENLHOCTD Jutsl aHanu3upyromero. WN cers npenocrasisier coboi
HEKOTOPOE OKHO aHaau3d, BHIpE3aHHOE M3 HEOOO3pHMOW CeTH HMPHUYMHHO-
CJIC/ICTBEHHBIX CBSI3€H, CYIIECTBYIOIIMX B peasbHOM Mupe. Kaxnias
CYIIHOCTb B OKHE QHAIU3d MOXET CIYKUTh BO30YAWTEIEM COOBITUS W
CO371aBaTh BO3MYLICHUsS, IPOXOJIIME IO CETH, YTO OTpakajoch OBl B
mozaermn WN.

B oaroii pabore paccMmarpuBaercst IpoOiieMa HCKYCCTBEHHOTO
CO3JJaHUSI AaHOMAJIMH, TIEPUOANIECKOMY BO3HUKHOBEHHIO «MaJIOBEPOSTHOTO
COOBITHS 3HAUUTEIBHON aMILTUTY/IbD», HOCSIIETo Ha3BaHue Yepnoiii 1ebedb
win “Black Swan” [2], [3]. Pasnuuator uepnuwiil ie6edb-0emMon U uepHblil
ne6edb-aneel, OKA3bIBAIOIINI HETaTUBHOE W TO3UTUBHOE BO3/EHCTBHE Ha
CHTYaIHIO COOTBETCTBEHHO.

Paccyxnatomast cerb SBISETCS IOBEJEHYECKOH MOJENBI0 B TOM
CMBICIIE, YTO, MHUIMUPYS coObiTHe B soboit BepumHe WN (cymHocTH),
MOXHO yBUJAETh PpEaKkIWI0 CeTH Ha 3TO BO30YKAEHHE B BHUJE
TIOCIIE/IOBATENILHOCTH COOBITHH B CYIIHOCTSIX, KOTOPbIE OTKJIMKAIOTCS Ha
BO30YX/IEHHE.

AHOManusi C TOYKM 3PEHMSl aHAJIMTHKA, PACCYXIEHHS KOTOPOro
OITMpAIOTCsl HAa CETh NPHYHMH U CIIEICTBHH, BO3HUKAET TOTJa, KOTJa OH HE
Y3HaeT IOBEJICHHE CETH, KOTOpPOe OH Bcerna HaOmoxain. Takve aHOMaMu
MOTYT OBIThb BBI3BAaHBI pa3pylIEHHEM apXHUTEKTypbl CETH - MapHBIX
(37eMeHTapHBIX) MPUIMHHO-CIICACTBEHHBIX CBs3eil. Takoe paspymieHue
ApPXHUTEKTYpHl OBIBAE€T YPE3BBHIUYANHO PEOKHM SBJICHHEM, T.K. MPOLECCOPHI
(monuTHYECKHe, CoUMaNbHblE, ()UHAHCOBBHIE WHCTUTYTHI) pPabOTaIOT II0
OIpe/IeIeHHBIM TpeACKa3yeMbIM 3akoHaM. [loakioueHne BHEIIHUX CeTew,
CIOHTAHHOE WJIM IIpEeAHAMEPEHHOE, TaKKe MOXKET HapyIIUTh XO[
TIPUBBIYHBIX COOBITHHA.
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PaccMoTpuM  HaMepeHHOE TONKIIOYEHHE K CETH HEKOTOPBIX
CYIITHOCTEH, TEHEPUPYIOMUX cOObITHsA. Ha30BeM 3TH CYIIHOCTH peliaepamu.
Lenp pelinepoB — BO30YXKIECHHUE pEAKIMM B CCETH, KOTOphIE OyIyT
HAKJIaJIbIBaTECS HA €€ ABTOHOMHOE IIOBEJCHUE TaK, YTO AaHAJUTHK,
CO3/IaBIIHIA CETh IS POrHO3MPOBAHUS, BUAUT B peanbHocTu Black Swan.

(aBTOHOMHBIH TIpOIIECC) (mportecc peiinepa)
Puc. 1. ®parmMeHT ceTH ¢ BMEHIATEJILCTBOM peligepa

Ha puc 1. mnpuBeneH npumep NPOHUKHOBEHUS B pEaJbHYIO CETb,
U3HAYaJbHO O00JaJaBIIyIO OIpeleleHHbIM InoBeneHueM. [lokasano, kak
MOXET CMEIIaThbCsl MPOIEecC, BO30YKIEHHBIH pelaepoM, ¢ aBTOHOMHBIM
IPOIIECCOM, TaK YTO HOCIENOBATENLHOCTh OYAET Ka3aThCs Ul aHAIUTUKA
TIOJIHOCTBIO aHOMaNIbHOW. M3 puc. cnexyer, yTo 0000IIEHHAs PUYMHHO-

CIICACTBEHHAsl CBsI3b, KOTOpyw Habmogan amamutuk (1—— 5 —

obpatHas koppensuus, 1——> S, —fIpsiMast KOppelsiysi) Terepb MeHsieT

CBOM 3HAaKH KOPPEJISINH, KaK OYITO €€ CIIEIUAIBHO JIOMAET «3JI0U JIEMOH».

AHanu3 BO3MOXKHOCTEH ammapaTa paccyxkiatronmx cereil Ban Xao
MPUBOMUT K TMapajoKcadbHOMy BEIBOMy. Ecmu Ha camom gene WN
aJIckBAaTHO MOXET  OTpakaTh INPUYUHHO-CICICTBCHHBIC CBSI3U B
O0OBEKTHBHOM pPEaIbHOCTH, TO €¢ IOBEICHHUE HaKaruTuBaeT (0OBETUHSCT)
BCC BO3MOXXHBIC HCTOPHH BO3MYIICHUM, KOTOPBIC NPOUCXOIWIN MpU
BO30YKIICHUH CYINTHOCTEH HEH3MCHHOW MPUYHHHO-CIICJCTBCHHOW CETH.

BBIYWJICHEHHIO  3THX  MEXAaHH3MOB  MOCBSILCHBI HCCIIeIOBaHMS,
noanep>xanHbie rpantamu POOU 08-07-00200 u 08-07-00198.
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CLOTHESDESIGN USING SEWFREE TECHNOLOGY
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Sewfree is a revolutionary heat adhesive developed by Beamis
Associates Inc. for the textile industry [1]. It allows the dimination of
sewing for many applications, including seams, hems, zippers, pockets and
patches. Owing to adhesive films designers may perfect the technology of
garments and improve their construction. Sewfree bonds bring both
aesthetic and economic benefits. New design possibilities are opened up as
aresult of Sewfree’s ability to permanently bond an almost unlimited range
of materials. Bonded garment technology allows for a seamless look and
feel. A bonded seam can be waterproof and bonded garment typically
weighs less than a sewn garment. Sewfree has excellent washability, dry
clean resistance and soft hand characterigtics. For the articles bonding with
thermoplagtic film manufacturers can use flat fusing press. However
ultrasonic and radio frequency welding can a so be used.

Thermoplastic film can be used to create different bonds. Most
popular of them are presented in Fig. 1. The type () is used for overlapped
seams when adhesive film is between two fabrics and bond face side to
back side. For joining two layers of fabric together along their edges the (b)
type bond is using. Most often this method manufactures apply for collars,
flaps, facings and other small details of clothes. In this case adhesive film
bonds back sides of both layers.

B
e —— - R )
\A/v

a b c d
Fig.1. Thedifferent bonds of fabric's layers (A) using adhesive film (B)

For attaching pockets, zippers, decorative articles to a garment there
is used bonding method (c). Joining sides of fabric is the same as in type
(). Thelast method (d) is used for articleshemming.

During manufacturing the thermoplastic film penetrates the fabric to
create a lasting bond so the type of fabric and sides of its joining has a
significant influence on the bond strength of seam. It should be noted that
some clothes are designed from several types of fabrics which structural
characteristics and fiber types differs. So it is very important to receive
enough bond strength between layers of different fabrics.

During clothes manufacturing with Sewfree technology it is
important to establish the correct heat sealing conditions. All three
parameters as heat, pressure and dwell time must be precise to ensure a
strong and durable bond. The thickness of the adhesive film has also an
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important impact on the bond strength of seam. Generdly, heavier weight
fabrics require thicker adhesive film, while light weight fabrics require a
thinner adhesive film. As an example the influence of bonding temperature,
dwell time and adhesive film thickness on the bond strength of two different
fabrics is presented in Fig. 2. For this test was choused the knitted cotton
fabric of weight 211g/m? and three layers laminate (polymer film between
knitted fabric and woven fabric layer), which weight was 253g/m?. We have
used (b) type of pliesjoining (Fig.1) because this bond is more sensitive to
mechanical distortion. Also the adhesive film of two different thicknesses
(2um and 6 pm) was used.

— & — 160(2) —A——160(6) — & — 160(2) —2A——160(6)
— O — 165(2) ——165(6) 120 — O — 165(2) —@—165(6)
— O — 170(2) —@——170(6) — ¥ — 170(2) —<0——170(6)

[
£
30

o8}
(o3

Fig. 2. The influence of bonding temperature, time and adhesive film thickness on the
bond strength of knitted fabric (a) and laminate (b)

As evident from Fig.2 the both bonding temperature and film
thickness have a marked effect on the bonding strength F of seam. The test
indicated that less influence on the F results has dwell time.

Woman’'s clothes examples having seams bonded with adhesive
films were presented in Fig 3 and Fig.4.

- = _.-.4...b.....’,-|k 'hﬂhbm:ll.’-h_
d i II - 1 | c orosroresrecned > c
r o b
D /: 4: E \ Q[T - . ....... »a .
..__.—.—- D ¥ - c
c T b I_H\‘H_ o (ol R RO »C
a b c d

Fig. 3 Thetwo layered blouse’sfront (a), side (b) views and patterns(c, d)

The woman’s blouse consists of two different layers. One of them is
from limp, light and thin knitted fabric C (weight 76 g/lcm?) and other —
from more stabile and rigid woven fabric D (weight 276 g/cm?). One of the
main reasons of blouse's patterns shape selection was the minimizing of
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seams amount (Fig. 3, ¢, d). Therefore the inner blouse C can be made by
bonding together pattern’s edges c-c (side seams) while the outer blouse —
by bonding together pattern’s edges a-a (center back seam) and top edges b-
b (shoulder seams). Both blouse's layers was joined together at shoulder
seams. Taking into account such type of construction it is possible to
change front shape of this blouse. The front part of layer C may be pressed
to the back part of blouse (Fig. 3, b) and the shorter blouse was received.
Additionally this blouse has a decorative motif E in its front detail made
with the Sewfree technol ogy, too.

The second example of clothes is presented in Fig. 4. The initial
shape of woman’s dress is circular. It consists of four separate quarters of
circle. In order to improve aesthetic look of dress it was used the same
fabrics but of two different colors for circle quarters.

Fig. 4. Thewoman’sdressfront (a), back (b) view and main patterns(c)

It should be noted that Sewfree technology for the second example
was used partialy. The adhesive film was used only for bonding four
guarters together (d-d, e-€) and bonding deeves side seams (f-f). Due to
complicated armhole and sleeve cap edges (g, h) shape for the deeves
joining to the garment was used traditional stitching. Also there was used
stitching technology for circle edges hemming with decorative tape.

The work has shown that owing to new Sewfree technology one can
create unique designs. Thermoplastic films eliminate bulky stitched seams
and can improve the form, fit, and function of any design. In order to
receive high quality of clothes it is important to choose suitable
thermoplastic film bonding parameters for every type of fabrics.

Reference:

1. BEMIS Adhesive Films, Coatings, Specialty Films & Seam Tape
http: //www.bemi swor | dwide.comy (Available 2008 August)

FUZZY NUMBERSIDENTITY DILEMMA
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1. Introduction

A fuzzy number concept as an implementation of fuzzy sets on R1
with an induced arithmetic was introduced by Dubois and Prade [2].
Unfortunately the fuzzy number arithmetic is almost completely different to
the rea number arithmetic. Only the positive fuzzy numbers subset has a
regular algebraic structure: semi-ring with zero and unity [5]. Due to
practica ineffectiveness a variety of simpler implementations was proposed
for continuous fuzzy numbers. Here may be mentioned LR fuzzy numbers
and their rdatives [11], interval approximations [3], alpha-cuts [8], triangles
[12], trapezoid approximations [4]. Other propositions[11] including verbal
fuzzy numbers [10] cannot be omitted.

Apart from a type of fuzzy numbers, a fuzziness measure is almost
always calculated from a min-max norm [11]. This approach is the cause of
very wide fuzzy intervals of results. The width of a fuzzy interval is much
wider than a probability estimation of confidence interval. Comprehensive
critical discussion of a such approach isin [7].

Existing fuzzy numbers implementations do not have inverse
elements for addition and multiplication. The reason is alack of correlation
detection. Subtraction of a fuzzy value from itsalf is treated as an operation
between two absolutely uncorrelated values. The result is the fuzzy zero
instead of the valid exact zero (singleton). YAAFL concept proposed by
author in [9] replaces scalar membership function (de Morgan algebra) with
binary membership sequences (Boolean algebra). In this paper, author
andyses the problem of fuzzy number identity leakage related to the
compression of possible result states.

2. Fuzzy number implementation idea
A fuzzy number x may defined as a union of a singleton or an interval
and two spreads constructed from adjacent interval s with such binary
sequences that their scalar membership is quantified. Thefirg form (1a)
being an analogue of triangle may be written as:

X = 2d|
{ }UlLJl[a]_ a1.|+1 ILJl(azd i+11 a2d —i (1a)

Q=% =y (1b)
where 1—amembership sequence being unity of YAAFL algebra (all

sequence elements have value of 1), d —scalar membership
quantification levels, xo — fuzzy number centre, by; — left spread
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membership sequences, a;; —endpoints of left spread intervals, by; —
right spread membership sequences, a,; — endpoints of right spread
intervals. Theindex i was so ordered for an equality of closed endpoints
index with the quantification levels index. Additionaly it is assumed the
union (1a) isa continuous interval and it complies with equations (1b).
The second form (2a) being analogue of trapezoid may be written as:

X = [ 1 }UU[ TR | fEL T (28)

X10X20 Ilal al|+1 I1a2d|+1a2d|

Ay =X, X0 =84 (2b)

with continuity conditions (2b). The trapezoid form (2a) transform into
triangle form (1a) when theidentity X, o = X is satisfied. Additionally
thereis assumed that sequence of inclusions exists:

b,cb,c..cby, cls b,,©...0b,, Db, 3)

The sequence inclusion presented in (3) isimplied from YAAFL
interpretation [9] of a membership sequence as a sequence of votes. An
individual voter may assess different values as endpoints of a fuzzy
number but their decisions have to be consistent: an individual interval
is continuous. Simultaneoudly it explains monotonicity of the scalar
membership for both spreads. A similar notation like in (1) but without
membership sequences was proposed in multi-interval analysis[1].

3. Two-ar guments oper ations on fuzzy numbers

Any two-argument operations on fuzzy numbers are performed in two
steps. In thefirst step, an outer product (5) of the two fuzzy numbers (4),
treated astwo interval sets, is calculated:

_Q<[>ﬂ >s+1]> qx LmJ<[y, y,+1]>_ijJ1Yj )

oy UU<M> ©)

i\ [% )§+1]X[yj J yjﬂ}

where T(-,-) —triangle norm [11] adopted to binary sequences of
membership [9]. The interval elements of the product (5) are arguments
for an actual operation:

116



’ = I 2 ] - — T(bxvi‘by,j) _ bz,ij
f(x Y) .L:J1|L:J1 ij Zij f(xi|Yj) <f([)§|)§+1]||:yj|yj+1})> <|:ij‘22“j}> (6)

Zyy =min(f 00y F (K ¥y F O Y f (6 Vi

Zy = max (£ (6 Y ) f (6w y ) 06y ) f (Xt Vi)

The non-normalised sum (6) of intervals with membershipsis aresult of
the firg step. These intervals may overlap and they may be treated as
potential final states of operation. In the second step, a $ate compression
is conducted for overlapped intervals. The sum of two intervals with
non-empty intersection is calculated as a sum (8) of digunctive parts
with their unaffected memberships and intersection, which membership
is calculated astriangle co-norm S(+,+) [11] adopted to binary sequences
of membership [9]:

el (s ey vy L e e ] ®)

During this states compression, a big amount of arguments origin
information islost due to the smoothing and mixing nature of the S co-
norm. Later thereis not possible to select pairs of argumentswith alarge
correlation. Asan example may cited curiousresult: 2x # X + X.

(")

4. Correlations detection proposition

Asacriterion of correlation, author proposes to take into account two
binary sequences by, b, of arguments memberships and to calculate for them
aquotient (9) based on weighted Hamming measure;

H(b, A i
Cor (blrbz) :M (9)
H(b) H(b,)
where weighted Hamming measure of the binary membership sequenceis a
distance of this sequence from the zero sequence in the sense of the
Hamming binary distance [6]:

H(E)=13 b (10)

Such defined Cor(by, b,) measure approaches a value of 1 only for identical
sequences by = b,. A probability of an accidental coincidence is very small
at even short sequences and sparse quantification. Probability levels for
accidental coincidenceis presented in Table 1[9].
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Table 1. The risk of sequence collision between sequences and required

length of membership sequence

Bits Quantification levelsd

per 10 20 30
level p

1 0,108 10 6,3310° 20 357107 30

2 6,33:10° 20 2,01-10° 40 6,38:10% 60

3 3,57-10* 30 6,38:10° 60 1,14-10* 90

4 2,01-10° 40 2,02:10%° 80 2,0310™° 120
5 1,13-10° 50 6,41-10™° 100 3,63-10° 150
10 6,16:10™ 100 2,06:10% 200 6,60-10° 300
20 1,09-10% 200 1,96:10™° 400 2,19-107° 600
50 2,09-10%500 6,89:10™% 1000 9,20-10™ 1500
100 5,51:10"% 1000 6,39:10% 2000 3,95:10°™ 3000
3. Summary

An implementation of a fuzzy number as union of intervals with
sequentially included binary membership sequences is presented in this
paper. It alows to be compatible with well-known scalar membership
function being monotonic in both of spreads. A correlation measure for
membership segquences is proposed as a quotient based on weighted
Hamming measure. The further investigation need to be conducted to
develop a precise algorithm of calculation on correlated fuzzy numbers.
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1. Introduction

The concept of a random noise appears in descriptions of many
physical and technical phenomena. If phenomenon’ s repetitions are possible
and environment conditions are aimost the same (the identical experimental
unit), a probabilistic approach to an uncertainty may be applied. That
approach is not possible if the phenomenon is unique or environment
conditions are not repeatable. Ignoring this situation and forcing
aprobabilistic approach is a general but improper behaviour leading to
wrong results.

An dternative approach exists: the fuzzy numbers. A concept of the
fuzzy numbers was introduced as an implementation of the fuzzy sets on R*
space coupled with induced arithmetic. The first consistent proposition was
presented by Dubois and Prade in 1978 [2]. Unfortunately, the fuzzy
numbers arithmetic has numerous differences in relation to real numbers
arithmetic. Particularly: there are not inverse eements for addition and
multiplication. only positive fuzzy numbers subset has a regular agebraic
structure. This subset is recognized as a semi-ring with zero and unity. The
calculations on FN are very ineffective and time consuming. Due to this
inconvenience, a lot of simplified subsets of FN were introduced: LR
numbers, intervals approximations, alpha-cuts triangle FN, trapezoid
approximations [5, 7]. The discrete form of fuzzy numbers [7] cannot be
omitted including verbal numbers [6]. The calculation difficulties caused a
practical reduction of fuzzy numbers expressions to a class of linear
combinations of fuzzy numbers with rea (crisp) coefficients. Generdly,
only such systems of fuzzy equations are resolved [9].
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There are propositions of identification for those models, which are
linear in relation to fuzzy parameters. A modified least squares criterion is
proposed as method for the problem resolving [1]. A variety of approaches
are applied: three coupled real (crisp) polynomials describing centre and
both spreads of fuzzy outcome [3] a polynomia with fuzzy coefficients [4]
and others. Apart of a polynomial form, difference measures of a fuzzy
distance are applied. The approaches mentioned above involve very
complicated non-linear programming as amethod for resolving:
minimization of the least square criterion is coupled with additional
conditions assuming e.g. non-negativity of both spreads. Typically, Karush-
Kuhn-Tucker conditionsare involved to test if atested solution isoptimal.

In this paper, the author applies analogous approach: a fuzzy
polynomial regression model with three coupled real polynomialsis applied
for forecasting a wind speed basing on data registered by automatic
meteorological station through a duration of one year. The initid aim of
these measurements was collecting data for wind turbine feasibility study
conducted in SALTA Ltd. located in Krakow [8].

2. Description of the approach and wor k methodology
2.1. An object of investigation and processed data

Original data were measured by an automatic meteorological station
located in a place of a future wind turbine. The collected data were
aggregated. The aggregation were performed as a recording of the
minimum, the maximum and the mean wind speed in a duration of one
hour. The data were registered through one year and then analysed. Due to
hardware limitations (accumulator powering, smal amount of memory)
there was not possibility to perform sampling more frequently. The triple
registration scheme (min, mean, max) caused LR fuzzy number notation for
a further analysis. The following fuzzy regression mode is processed for
one month sampled data.

2.2. Fuzzy regression model
Asadart point, amodel proposed by D’ Urso and Gostaldi [3] in the
year 2002 was assumed. This model contains three coupled polynomials
describing a centre of a fuzzy outcome and its both spreads: left and right.
The specific feature of thisapproach isthat spreads are proportional to the
centre:
p(x)=d+b-c(x)

q(x) =h+g-c(x) (D)
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where c(x) — fuzzy centre outcome regression model, p(x) — left spread
regression model, q(x) — right spread regression model. Such coupling
guarantees that magnitudes of spreadswill be proportional to the magnitude
of the centre outcome. In the original paper of D’ Urso and Gostaldi [3] only
polynomials were involved. Author modified that model and replaced the
polynomials with orthogonal periodic functions series, particularly — sinus.
The model appearsas:

a) a centre model

6 =8+ >a8(@X)+5 @
b) aleft spread mode
p = d+b-(3+ 8, Sin(w,x))+ 4 ®)
c) aright spread rkr:i)del
G =h+g-(a,+ 3 snw,x)+ (@

where: m—termsin a series, oy — assumed frequencies, x; — observed
values of independent variable, g, b, d, h, g —regression model parameters,
¢ —mean of i-th outcome, p; — minimum of i-th outcome, g; — maximum of
i-th outcome, g, A, p — residuas of outcomes. At last, the fuzzy
approximated outcome may be written in the form of (¢-p, ¢, ¢+q).

2.3. Model identification

Identification of the model (2...4) is conducted by the least square
method but the minimised criterion is modified and additional conditions
are assumed. There are identified parameters a;, b, d, h, g. The minimised
error criterion is modified to the form (5) containing weighted sum of all
errors, from centre and from both spreads:

N
DZ(ay,a,....,a,d,b,h,g) =" (W’ + WA’ +w,p? )—> min 5)
i=1

where: @y, ap, ws — arbitrary set weights, typical values are 1/3.
Additiona conditions (6) are assumed:

d+b-(a, +Zm:ak>qk)20
k=1

heg (a+dax)>0 (
k=1 6)

which guarantee that solution will comply with relations (7):

c(X) - p(x) < ¢(x) < c(x)+a(x) (
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7)

The minimizing of (5) given subject (6) is possible by a
generalization of Lagrange multipliers known as Karush-Kuhn-Tucker
conditions. The minimal value of D¢ obtained is known as the fuzzy least
sguare distance. Due to non-linearity of the above optimisation problem, the
solution may be obtained only by recursive numerical procedure.

3. Description of achieved results

The modd (2-4) is ambiguous because there is a conflict between
local accuracy of a model described by the error criterion (5) and its ability
to make proper forecasting/generalization. A one need to find a balanced
number of termsin the series (2). Author tested a behaviour of seriesin the
range m=1...11. The coupled Pearson’s linear correlation coefficient was
calculated for each of models. It means that coefficient was calculated for
all three models together. There is observed a saturation on the mapping of
correlation coefficients versus number of model terms (Fig.1.). It may be
important to fix the cost-effective limit of the modd terms to avoid fitting
of the random noise. This saturation was observed by D’ Urso and Gostaldi.
They suggest to set apriori the value of threshold to avoid subjective
decision. The obtained exemplary model of the fuzzy centre is presented
together with the observed centre outcome (Fig.2). The analogous plots are
prepared for the left (Fig.3.) and theright (Fig.4) spreads also. It is worth to
observe that generally the shapes of all plots are similar due to coupling
between partial models (2), (3) and (4).

4. Summary

The fuzzy ‘orderwise’ polynomial regression model proposed by
D'Urso and Gostaldi was transformed into a variant based on a
trigonometric series. That model was applied to a wind speed data collected
by a meteorological station for a wind turbine feasbility study. The
dependencies between accuracy, corrdation and number of series terms
were studied. The described procedure may be useful for researchers and
developers working with unique and not repetitive data. The fuzzy least
sguares approach isthe aternative to the classic probability approach basing
on observed frequencies of repetitions.
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Fig.3. Left spread of outcome: measured Fig.4. Right spread of outcome: measured
and approximated at m =11 and approximated at m =11
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ARTIFICIAL INTELLIGENCE METHODS
IN DESIGN OF EXPERIMENTS

Jacek Pietraszek
Cracow University of Technology, Institute of Computing Science, pmpietra@mech.pk.edu.pl

1. Introduction

The design of experiments (DOE) [13] was developed in the third
decade of XX-th century as a result of efforts focused on a cost decreasing.
DOE originates from agricultural statistical research of Sir Ronald Fisher
provided in England — latin squares and split-plots. DOE developing in
industry was firstly financed by US war effort in the 2™ World War, next by
an American space program — especially Apollo, at last by a commercial
industry. Its application domains had been widened but unexpectedly a
negative side-effect appeared. An approach involving the proper DOE
methodol ogy is more and more difficult, because of a growing complication
of DOE mathematical formalism. A probability calculus formalism
introduces an additional problem. Real conditions of a modern industry
often do not comply with the assumptions built in the calculus structure.
The production sequences are counted in small amounts, sometimes
products are unique. Thus methods fundamentally based on the traditional
frequent approach are not applicable. There is necessary to involve new
methods originated from the artificial intelligence (Al) domain.

2. Stateof theart

2.1. DOE needs

Traditional DOE [13] bases on probahilistic (frequent) approach
description of uncertainty, which is assigned only to an investigated object
outcome. Input factors are treated as crisp (singleton) variables.
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Experimental designs are constructed as regular structures supported by
hyper-cube or hyper-sphere domains. Other hyper-shapes are considered
only exceptionally e.g. triangle domains for mixtures. The lower orders
polynomials based on Taylor series are applied in approximation-
optimisation problems. Polynomial’s coefficients are identified by
conducting the least square method. Such an approach imposes a lot of
conditions and assumptions, which collide with redlities of a physical
experiment. At last precise but untransparent reports are generated. These
difficultiesinspire a variety of investigations trying to resolve or to omit the
inconvenient limitations. Four directions may be emphasized as investigated
mainly..

Asthefirg one, irregular experimental designs constructing may be
mentioned. They are fitted to the particular assumed conditions and
limitations. They are referenced as intelligent designs, smart-designs, space-
filling designs [20]. The main problem is to select an appropriate heuristic
rule for design cases generation problem. An obtained design need to be
balanced in a general sense: not too dense and not too sparse.

As the second one, untypical local-global approximation methods
may be mentioned. They allow to take into account local irregularities
without an unexpected too large smoothing. Here it may encounter
kernel-based approximators [9], artificial neural networks approximators
[9, 17, 18, 22] or hybrid approximators (HA) [17, 20]. The main problems
are the sdlection of an appropriate approximator and the identification of
approximator coefficients. The second problem is so difficult that it
involves very complicated heuristic methods.

As the third one, the developing of optimisation methods based on
discrete representation may be mentioned. Typical well-known linear and
non-linear methods tend to stop in local minima/maxima points or to get
stuck in oscillations. The mainly investigated directions are so-caled
intelligent optimisation methods [5, 6, 10] which involve complex heuristics
to avoid typical traps.

As the fourth one, a computer aided researcher decision support be
mentioned. The key pointsin a decision process are: the investigated object
formal description, the design selection, the approximator selection, the
selection of analysis methods, the interpretation of obtained results. The
DAX expert system may be an example of such systems[16, 19].

2.2. Al offerings

The six of many artificia intelligence areas may be treated as Al
offerings addressed to resolve DOE problems. They are:
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a) the fuzzy set theory and its relative, the fuzzy numbers theory [4,
22, 25],

b) the intelligence optimisation methods [3, 5, 6, 10, 23],

¢) the data classification and exploration methods [9, 12, 22],

d) new approximation approaches [15, 17, 18, 22],

€) methods of the fuzzy statistic [1],

f) methods of the linguistic summarization [14, 25].

The fuzzy set (FS) theory was proposed by L.A. Zadeh in 1965.
Many relative branches were derived during the first several years, among
others the fuzzy numbers (FN) theory [4] may be mentioned. The FN are
the trial to transfer a concept of a fuzzy set into R' space. The induced
arithmetic is introduced in the FN space. Unfortunately, this arithmetic is
very limited in comparison to the real numbers arithmetic. In the algebraic
point of view, it is a semi-ring with the zero and the unity but only for a
positive subset of FN. The calculations on FN are very ineffective and time
consuming. Due to this inconvenience, a lot of simplified subsets of FN
were introduced: LR numbers, intervals approximations, al pha-cuts, triangle
FN, trapezoid approximations. Each of these subsets is closed in the sense
of a chosen arithmetic operation. The fuzziness of a number is treated as
adescription of a measurement uncertainty in the form aternative to the
probabilistic approach. Additionally, it may be a convenient method of a
value description while a lexical uncertainty appears. The FN are widdy
utilised in the fuzzy least square method [8, 22], the fuzzy statistic [1], the
fuzzy decision system etc.

The intelligent optimisation as a concept was introduced by
Holland’s investigations [10] on an evolutionary optimisation. Since that,
the quantification methods and utilised heurigtics have advanced far [23]. A
variety of new optimisation methods based on wild animas and plants
behaviours were developed. Here may be encountered the swarm
intelligence (S1) [5] based on the rule ‘assess, compare, imitate'; the ant
colony optimisation (ACO) [3], which searches the shortest route in a graph
imitating ants scanning a level of pheromones and at last, the artificial
immune systems (AlS) originated from Farmer’s investigations [6], which
treat the optimisation problem as a pathogen — AIS searches the best
solution producing ‘lymphocytes and selecting the best fitted. Recently, the
mainly investigated AlS area is so-called danger theory (DA) inspired by a
behaviour of real innate immune systems. Genetic algorithms (GA) [2, 10]
can not be omitted. They utilise mainly a binary quantification and
transformations of genomes governed by a set of rules. It is worth to
mention that some of AlS methods are very similar to GA.
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The sudden development of data classification and exploration
method (DM — data mining) had begun when great computation power and
large data warehouses had been being widely accessible. The data
exploration, behind [9], is: *...well known procedure, which gets data on the
input and produces results on the output in the form of models and
graphical plots...”. As an example of data exploration algorithms, CART
(Classification and Regression Tree, recursive partitioning) algorithm [9]
for constructing of tree structures may be presented. Another example is
APRIORI algorithm [12] developed for a constructing of associative rules,
which make possible a very flexible modelling of relations. This approach
introduces a parameter describing a probability of a rule firing.
Comprehensive description of classification methods may be found in [22].

The methods of the artificia intelligence are utilised in a selection
and an identification of fuzzy approximators, in a condructing and a
training of artificial neural networks approximators (ANN), in a selection of
kernel-based approximators and in multivariate adaptive regression splines
(MARS) heurigtics. The fuzzy approximators are mainly applied in the form
of a fuzzy function with redl independent variables. There are two main
types of fuzzy approximators the first one is a couple of three real
polynomials describing centre of fuzzy outcome and both spreads; the
second one is a single polynomial of a real variables with linear fuzzy
coefficients. For both polynomia types, the identification process involves
the modified least square method and its resolving requires nonlinear
programming methods. The important fault of a polynomial approximator is
sensitivity — the smallest change of data changes whole approximator. It
means that polynomial approximator is global. In contrast, the ANN
approximator may be applied in two forms: a global one involving mainly
perceptrons and local-global one based mainly on radial basis function
(RBF) ANN [15]. Currently available computer programs have such a
convenient feature that some variants of networks are simultaneoudly
trained and the variant with the smallest error criterion valueis presented as
a result. The weak point of ANN methods is lack of a certainty: a ANN
training may be never ending story [20]. The MARS method was introduced
by Friedman [7] as a non-parametric regresson method, which
automatically takes into consideration non-linearity and interactions. This
method may be classified as Al method due to intensive utilising of
complex heurigtics.

The fuzzy statistic probably originates from Casal’s and Gils' work
on hypothesis testing with fuzzy data, which was published in 1986. They
utilised the fuzzy probability definitions proposed by Zadeh. They
formulated orthogonality condition (the sum of a whole set fuzziness equals
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1) and formulated three tests: the strongest, the bayesian and the minimax.
This concept appeared very inconvenient for a sets with cardinality greater
than 25. In the year 1992 Son, Song and Kim transformed the Neyman-
Pearson lemma [24] and proposed a construction of locally optimal test. In
the year of 2006 Grzegorzewski [8] collected the variety of generalizations
for aclassical theory of hypothesistesting. A hypothesis testing process was
treated as a variant of a complex decision problem. It allowed to distinguish
three basic directions: testing of hypothesis with fuzzy data, testing of fuzzy
hypothesis (with fuzzy datistic), testing of hypothesis with uncertain
conditions. The most important methods of hypothesis testing are described
in [8]. Due to difficulties related to interpretations of testing results,
Hryniewicz proposed in the year 2000 and developed more precisely in the
year 2002 [11] a convenient method of interpretation conducting based on a
possibility theory. In the year 2004, Buckley published a comprehensive
work on fuzzy statistic and in the year 2006 the second edition widened and
revised was published [1].

In the year 1975 Zadeh introduced a concept of a linguistic variable
[25] as a set of symbols modelled by fuzzy sets. This concept was utilised
by Yager in 1982 for a linguistic summarization of a large amount of data.
A st of estimators was introduced for assigning a variety of quality aspects
for alinguistic summarization: the truthfulness, the inaccurate, the covering,
the pertinence, the length of summarization. Niewiadomski [14] proposed
an interval linguistic variables — as a kind of fuzzy sets type 2 — for an
estimation of a summarization goodness. The concept of a linguistic
summarization is a probably fruitful method for building effective tools for
transformation of precise but untransparent data into forms less precise but
better acquired by humans.

3. Summary

The DOE needs and Al offerings are presented in this paper. The
expected effects of Al methods adoption in DOE domain are: a fuzzy
description of uncertainty for a small sets or even unique measures,
convenient methods for generating of irregular designs structurally
optimised, data pre-processing methods with lexical uncertainty, selection
and identification of untypical models with fuzzy least squares and neural
networks, selection, identification and interpretation of fuzzy data statistics
and fuzzy datistics, presentation and reporting of results with data
quantification, aggregation and lingui stic summarization.
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MOJEJINA ACHHXPOHHOI'O YIIPABJIEHUSI
B3AMMO/JEUCTBYIOIIIMMU NTPOLECCAMM.

A6pamos B.M., Jlunoseyxuii A.C., Hosuk K.B.
Mockosckuii @usuro-Texnuueckuii Hnemumym, Poccus, a.lipovetski@gmail.com

PaccmatpuBarorcst HECKOIIBKO napaaurm MOJICTTMPOBAHHMS
B3aMMOJICHCTBYIOIINX MapauleNbHbIX (HE3aBUCUMBIX) €CTECTBEHHBIX HIIU
WCKYCCTBEHHBIX TmporieccoB. OCHOBHOE BHHMaHHE YIENSETCS HOBBIM
HAaIpaBJICHUSIM, CBSI3aHHBIM C Pa3JIOKEHHEM OOBEIMHSIONIETO aIropuTMa B
sipycHO-TiapasuieNnbHyto Gopmy (SI1D), M BOSHUKAIONIUX ITPH 3TOM CETEBBIM
MmozensM B Bume cereil [letpu u Joiner-cereit. MccnenoBanusi mo 3ToMy
HaIpaBJIeHUIO Mo iep)kuBatoTcs rpantoM PODOU Ne 06-07-89076.

B JIOKIIaJie OIpeIeIsieTCst TIOHSITHE nporecca Kak
MOCIIE/IOBATEIbHOCTH JICHCTBUI HEKOTOPOH MAIIUHBI cocTosiHuil (SM).
BzanmopeiictBue mporeccoB MPOMCXOAWT IOCPEICTBOM — COOOIIEHH,
KOTOpBIE CONIEpXaT YCIOBHS BETBIEHHS W HWH(OpMaLUio, KOTopas
nepeaeTcst Uil alrOpUTMHYECKOro  (YHKIIMOHMPOBAaHWS —Hpolecca.
Krnaccudeckast Moenb Takoro B3aUMOAENCTBHS mpeanoxeHa Xoapom [1].
Ora MOJENbh aKIEHTUPYET OCHOBHOE BHHUMAHHE Ha COOBITHSAX, KOTOpHIE
BO3HMKAIOT B Pa3HBIX IPOIECCaX M pPEeaKkUWH HAa HUX PacCMaTpUBAEMOIO
Tpolecca, Ipy 3TOM UTHOPHPYETCs alrOpUTMHYECKasi CYIITHOCTD Ipoliecca,
npoLeaypsl HHPOPMAIOHHOT'O XapaKTepa.

B paccmarpuBaemoii pabore npeanonaraercs, 4To B3auMO/ICHCTBHUE
OIpeIeNsieTCs COOBITHSIMH, CBSI3AHHBIMU C OKOHYaHUEM JICHCTBUI B OJHOM
TIpoLiecce ¥ BO3MOXKHOCTBIO MCIONB30BaTh HAPaOOTaHHYI0 HH(POPMAIHIO B
Ipyrom mporecce. IlpudeMm, mepemaya WH(POpPMANUU  TPOUCKOIUT
aCHHXpPOHHO 110 Mepe BO3HUKHOBEHHs coObiTuil. VHpopMmamonHoe
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B3aumojeiicteue onpenensercs AIID, 4To NO3BONSET BBECTH MOJIEIND
ACHHXPOHHOTO ympasieHus B Buae cereil Ilerpu [2]. Ilpu sToM MOXHO
BBECTH OCOOYIO OpraHU3aIlMI0 B3aUMOJICHCTBHS MPOIECCOB B BHUJIC
B3aUMOJICHICTBUSI HECKOJIBKUX KOHBEWEpPOB C B3aMMHOW mepenadeit
COOOIIEHNH B BUJIE XapaKTEPHBIX COOBITHH.

ITokasbiBaercsi, uto cetu IleTpu HMEOT oOrpaHUyYeHUE Ha
MPEJCTABIICHUE CHHXPOHM3UPYIOMMX COOBITUHA. JIJIs CHATHUS Takux
OrpaHMYEHUI BBOAUTCS clienuanbHass moxudukaius [letpu — Joiner-ceru
[3]. PaccmarpuBaercsi BO3MOKHOCT MOJETHpOBaHUsA  JOiNEr-ceTsamu
AreHTHBIX CUCTEM U CUCTEM «KJIUEHT-CEPBEPY.
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IMPUMEHEHUE AJITEBPAMYECKHNX CETEM JUIS
IJIAHUPOBAHHUS AHTUTEPPOPUCTUYECKHNX
OIEPAIINM

A6pamos B.M., Jlunoseyxuii A.C., Hosuk K.B.
Mockosckuii @usuro-Texnuueckuii Hnemumym, Poccus, alipovetski@gmail.com

Ha npumepe «TeppopHcTbl NPOTHB NOrPaHUYHHKOBY IOKa3aHO
NIPUMEHEHNE MaTeMaTH4ecKoro ammapara anredopanmdeckux cereil «AN»
JUIs. TIOCTPOEHUSI BapUAHTOB IUIAHOB INPOBEJEHUSI aHTUTEPPOPHUCTHUECKON
oreparyu.

[onsitne «AN» Obuto BBemeHO B KoHIE 20 Beka ACTOHCKUM
matemarukoM J.X. Twiyry [1]. «AN» npencrasiser coboli COBOKYMHOCTh
SIBHO 33JIaHHBIX OTHOIIECHWH HaJ MHOXXECTBOM IE€PEMEHHBIX, YTO MO3BOJISET
pemate MHOXECTBO Pa3IMYHBIX 3a/1ad, OOBSBIS Ui KaXKIOH 3ajadu
BXOJIHBIE M BBIXO/IHBIE NTepeMeHHble. PazpaboTka Teopun «AN» 1 npaxTuku
UX TpUMEHEeHus1 ToadepkaHa rpaHaoM POOU  Ne06-07-89076.
paccmarpuBaemble B crathe «AN» yuuThiBaeT Mozenb pedIIeKCHBHOTO
yIpaBJICHUS, H3IIOKEHHYIO B padotax B.A. Jledepa [2], Cromsaposa JI.H. u
Crapoctuna I[T.A. [3].

Morpannunuku (IT) oxpanstor o6vekt. Teppopucter (T) xorsar
NPOHUKHYTh Ha 00bekT. I1 xorsar mepexBatuts T. [lpu mmanupoBaHMM
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omepald W TEPPOPUCTAMH U ITOTPAaHMIHUKAMHU paccMaTpUBarOTCS
pas3muuHBIC BapwaHTBL. JIJI1 3TOro CTpPOWTCS anreOpanveckas CeTh, Ha
KOTOPOM pelaroTcs pa3Hble 3ajauu.

PaccmoTpuM  mpaBWiia  TIPUHATHS —PEIICHUA TEPPOPUCTAMU U
MOTpaHUYHUKAMU. B MOMEHT OOHApyXEHUS MOrpaHMYHUKU TPUHUMAOT
pellleHre O TOM, KaK WATU Jalibllie Ha OCHOBAaHWUHM HH(OpPMAIMH O TOM,
KaKiM CIIOCOOOM cefvac JBHUTAIOTCS TEPPOPHUCTHL. TeppOpPHUCTBI «yMHEE)»
MOTPAaHUYHUKOB, OHH TIBITAIOTCS IMPEAYyralaTh JCHCTBUS ITOTPAHMIHUKOB,
KaK OHU OyIyT JNBUTATHCS Haibiie. [Ipu 3TOM TEPPOPUCTHI CUUTAIOT, UTO
MOTPAaHUYHUKUA «YMHBIC» W B CBOMX PACCYKICHHAX CIIC YYUTHIBAIOT
nevicteust  T. IToatomy B TronmoBe T cuauT MoOmEIb «YMHBIX»
MOTPAaHUYHUKOB, «(paHToM» II, y KOTOPOro B TOJOBE CHIWT MOJCTH
TeppopuctoB, «pantom» Ti. «DPantom» T; 3TO paccykacHUs «haHTOMA
MOTPAaHUYHUKOB O JICHCTBHUSAX TEPPOPHUCTOB.

3aMeTuM, YTO MOBECHUE IMOTPAHUYHUKOB MOXKHO Ha3BaTh «BCET/A
JIOTOHSIEM TEPPOPHUCTOBY. 3a/iadya MOTPAHUYHUKOB — JIOTHATH TEPPOPHUCTOB
B IIYTU U UX YHUYTOXHUTB. TeppPOPUCTHI, HA00OPOT, HE XOTAT BCTPEUYATHCS C
MOTPaHUYHUKAMH, TIOATOMY MPUHUMAIOT PEIICHHE OOpaTHOE OT TOro, Kak
OHU JIyMaroT, Oy/IyT JIBUTAThCS MMOrpaHUYHUKA. Pemenne T ecTh oTpuiianue
pemreHust «panaromay I1.

Kpome ykpynHeHHOH anreOpanyeckoil CeTH CyIIecTBYeT W
neranusupoBanHas AN, Ha KOTOPOH U MPOUCXOMUT (PaKTUUECKOE PEIICHUE
3aJIaum.

PaccMOTpeHHBINT  TpUMEp  WIUTIOCTPUPYET  KOMOWHHPOBAHHYIO
anreOpanyecKyro CeTh, COCTOSNIYIO U3 Pe(ICKCUBHON pacCcyIatomieid ceTu
U BBIYHCIHUTENBHOW cetd ThIyry. DTH KOMIIOHEHTHI JIAIOT BO3MOXKHOCTH
MMOCTPOUTh MATEMATHYECKYI0 MOJENb Ui 3ajaud « TeppopHCThl MPOTUB
MTOTPAaHUYHUKOBY.
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WHTPAMEJYJUISIPHBIA KOMITPECCHOHHBIN
METAJUJIOIIOJIMMEPHBIA OCTEOCHUHTE3 B
JEYEHHNHA MMEPEJIOMOB JUIMHHBIX KOCTEN

Hlavixo-Llaiixosckuit A1 *, Py6nenux .M. **, Onexciox U.C. **, Ilanaowox B.B. **,
Konociox I''A. *, Illununos I1.,H. *,
*Yeprosuykutl HayuoHabuull yrugepcumem um. F0. @edvkosuua,
mexn.(0372)-58-48-89 ,e-mail: shayko@bk.ru
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men.(0372)-54-55-98, nayunas wacme

Exerogno B Ykpause peructpupyercs ot 1,5 10 2 MIIH. TpaBM.
Uucmo  cimydaeB  BPEMEHHOM  HETPYIOCHOCOOHOCTH  BCIEACTBHE
TpaBmatusmMa ¢ 1998 no 2005 r. Bozpacio Ha 39% - ¢ 3,9 no 5,3 ciny4yaeB Ha
100 padorarorumx [1].

JunaduzapHole TIepeIOMBbI SIBIISTFOTCS JIOCTaTOYHO
pacIpocTpaHEHHBIMH TTOBPEKACHUSAMH CPEeAM OOILIEro 4Yuciaa TpaBM Yy
HaceleHus Y KpauHbl, UX KOJM4YecTBO cocraniseT 48% ciydaeB or oOriero
YHCclia BCeX MEePEIOMOB JUTMHHBIX KocTei [1].

B CIIIA u3 2 MyiH. epeoMoB AIMHHBIX KocTel, exeroqHo 100 Teic.
(5%) 3akaH4yMBalOTCS HECpallleHHEeM, KOTOpO€ 3aHMMAaeT Beayllee MEeCTO
Cpeiu TPWUYMH TPOJOIDKUTENFHONM BPEMEHHOH HETPYAOCIIOCOOHOCTH |
MEepPBUYHON MHBAJIMIHOCTH MOCTPagaBIIKX [2].

v TPaBMAaTOJOTHYECKHUX OOJILHBIX oo TIepUO
HETPY/ZOCIIOCOOHOCTH TIPH JIEYEHHH KOHCEPBATUBHBIMH MeToAaMu B 94%
ciay4yaeB cocTaBiseT oT 3 a0 8,5 mecsieB. B coOTBETCTBUM € JaHHBIMU
UTO wm. H.H.IlpmopoBa (MockBa, Poccus) mpsiMble 3KOHOMHYECKHE
MOTEPH BCIIEACTBUE TPaBMaTH3Ma COCTABILSIOT 4,5 Mipa. pyO. B rox (0e3
y4€Ta MHBATHIHOCTH U CMEPTHOCTH) [4].

CeromgHst B pa3BUTHIX CTpaHaxX MHpa Uil OINEPAaTHBHOIO JIEYECHHS
MIepesIoOMOB  KOCTEH HCIOJIB3yeTcss METalIoOCTeOCHHTe3 (  HAKOCTHBIM,
YEpPEeCKOCTHBIH, HHTpaMeTyIISIPHbIH). Bcé mmpe mpumensitorcs
TEXHOJOTUH  OJIOKMPYIOIIEr0  HMHTPaMEAY/UIIPHOIO  OCTEOCHHTE3a,
o0ecreunBaroIe OCEBYIO U POTAIlMOHHYIO CTaOMIIBHOCTS [2].

CoBepIeHCTBOBaHHE TEXHOJIOTUH camoro OCTEOCHHTE3A,
KOHCTPYKUMI M TEXHUYECKMX CHUCTEM JUIi €ro peaju3aldd SIBISETCS
KOMIUTIEKCHOH 3a/1aueil, pereHrue KOTOpold BO3MOXKHO TOJIBKO MPH TECHOM
B3aMMOJICHCTBUH CIIEHAIMCTOB MEIUIMHCKOrO U MH)XEHEPHOro Npodus.
DTO MO3BOJIUT CYLIECTBEHHO COKPATUTH CPOKH NMPEOBIBAHMS MOCTPaIaBIINX
Ha OONBPHUYHON KOMKe. B YkpamHe 3TOT mokasaTenb cocTaBisul: B 1995 r.
— 17,9 nmmeit, B 2000 r. - 14,9 nueit. Ha ceromHsamuuil 1eHb 3Ty 1Udpy
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yAaJdoch el HEHaMHOIO0 CHU3UTb. B pa3BUTBIX CTpaHax 3TOT CPOK
COCTaBIIIET, B CPEeHEM, 3-5 THEM.

Crnenyer y4uThIBaTh, YTO BCIIE/ICTBHE HECOBEPILEHCTBA (PUKCATOPOB,
UX HENOCTAaTOYHOH  NPOYHOCTH M OMOMEXaHWYEeCKOro OO0OCHOBaHWS,
ocTteocuHTe3 B 22-25% ciaydaeB ocTaBasICs HEY/IOBJIETBOPUTEIbHBIM.

B mnocnemHee jecsTuieTHe  BO3HUKIO HOBOE  HampaBJIeHHE
COBEPIIEHCTBOBAHUS OCTEOCHHTE3a, O0O3HAUEHHOE Kak OHOJIOrHYecKHit
WIM MHWHUMaJIbHO HMHBA3WBHBI  OCTEOCHHTE3 - HarpaBJIeHUE
COBEpIIEHCTBOBAHUS OCTEOCHHTE3a, HWMEIOIIee NEIbl0 CTa0MIM3aluio
OTJIOMKOB 0€3 HaHECEHUS JIOMOTHUTEIBHON TPaBMBI B 30HE riepenoma [3].

TpaguuoHHBIH  CTAaOMIBHO-(QYHKIIMOHAIBHBIA ~ OCTEOCHHTE3  —
Haubosiee W3BECTHAs CHUCTEMa METOJOB XHUPYPTrHUECKOro JICUSHUS
TIepesIoMOB, BKJIIOUAIOIIAs S5 KIIACCHYECKHX CIIOCO0O0B (hHMKcalmu KOCTEH:
BUHTAMH, IUIACTHHAMH, CTEp)KHSIMM, amnmapataMd H C  IIOMOIIBIO
TIPOBOJIOYHBIX CEPKIISDKEH.

OCHOBHBIMHU TNPHUHIMIIAMHA OCTEOCHHTE3a SIBJISIOTCS aHaTOMHUYECKast
pero3unusl, crabuibHas (UKcalys, aTpaBMaTHYeCKas TEXHUKA W PaHHHE
aKTHBHBIE IBU)KEHHMS B CyCTaBax OMEpPUPOBaHHON KOHEYHOCTH [3].

Ha puc. 1 nokazanel HanbGosnee pacrnpoCTpaHEHHBIE KOHCTPYKIIMH
(bMKCaTOPOB ISl HHTPaMEIYJUIIPHOTO M HAKOCTHOI'O OCTEOCHHTE3a.

Puc.1. nonepeuyHslii nepenoM O0eApeHHOIl KOCTH, CHHTe3HPOBaHHOI reo3aém Kionuepa
(a); mThIKOoNoA00HBIM WTHPTOM (0); WTHPTOM-IITOoNopom CuBama (B); KMII®-3 (r);
KMII®-2 (n); naactunoii AO (e); KMII®-5 (:x); naactunoiit XUTO (3); ¢Ppuxcaropom
Cenmno (k).

[TpoBeneHHbIe HCCIENOBaHMS 110 OMOMEXaHNYECKOMY 00OCHOBAaHHIO
(PMKCaTOPOB MO3BOJIMIIM YCTAHOBUTH 3()h(EKTHBHOCTD MCITOJIB30BAHHS TOM
WIN WHOW KOHCTPYKIMH WJIM CHUCTEMBI JUIS pealn3anuyd HeOXOAMMOro
BapHaHTa OCTEOCHHTE3d, CO3/IaHHMI0 CTAOWIFHON W HaA&KHOW (ukcanmu
TIepesIOMOB JUTMHHBIX KOCTEH C Y4ETOM COOTBETCTBYIOUIMX MEAMIIMHCKHX
MOKa3aHUN ¥ PEKOMEHIAIUA.

PaccmoTrpeHo Bo3nelicTBHE Ha OHMOTEXHHYECKYIO CHCTEMY BCeX
MIPOCTBHIX BHOB HArpy)KEHHS: PacTsHDKEHHs, CXaTus, u3ruba B BEHTPO-
JIOPCATIbHOM,  JIOPCO-BEHTPAJIbHOW, MeEAMA-JaTepalbHOM U JaTepo-
MeIMaTbHON TIOCKOCTSIX, a TaKkKe — JeopMaluy KpydeHus!.
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[Ipoanamu3upoBaHO BO3JEHCTBHE HAa OWOTEXHUYECKYIO CHUCTEMY
KOMIUJIEKCA CIJIOXKHBIX BHJIOB HAarpyXXE€HUs IPU pa3HbIX BUAAX NEPETOMOB:
MOMEPEYHBIX, KOCHIX, BHHTOOOpPa3HBIX U OCKOJIBYATHIX. PaccMOTpeHo
COCTOSIHAE OMOTEXHHUYECKOW CHCTEMBI JUISI TIEPEIOMOB PA3HOTO YPOBHS
JIOKANU3aIK: NuadU3apHBIX, MPOKCUMAIBHBIX W JUCTATbHBIX YYaCTKOB
Kak OeZpeHHbIX, TaK U 0ONbIIeOepIIOBON KOCTH.

[IpoBeneHHBIC  WCCICMOBAHUS  TO3BOJIMJIM  BHIPA0OTATh  PSf
MPaKTUYECKUX PEKOMEHJAllM{ JiedyaluM BpayaM — TpaBMaToJOraMm Io
WCTONB30BAHUI0 TOTO WM HWHOTO BHJA (QUKCUPYIONICH CHUCTEMBI IS
WCIOJIb30BaHUSl B KaXJIOM KOHKPETHOM CJy4ae TpaBM U TOBPEKICHUIMA
JUTMHHBIX KOCTEH Ka)I0M BO3pacTHOW IpyMIbl NAI[UEHTOB.

PaspabotranHble ¥ TPEAIOKCHHBIC MATEMATHYCCKUE  MOJCIU
MTO3BOJISIFOT OOOCHOBAHHO BHIOMPATH BHJ (DUKCHPYIONIEH KOHCTPYKIUH, €€
MONENlb M pa3Mephl, YCTAHABJIMBATHL HEOOXOMUMOE  KOIHYECTBO
(UKCHPYIONUX W OJOKUPYIONIMX JJIEMEHTOB B OMOTEXHUYECKOH CHCTEME,
co3aBas TpeOyeMBbIi BapuaHT OCTEOCHHTE3a: CTaTUYECKHIH,
JIMHAMUYECKHH, IETeH3UOHHBIH.

DKCHEpPUMEHTAIBHBIMU M TEOPETUYECKUMU  HUCCIETOBAHUSIMU
YCTaHOBJICHBI TpeOyeMble TE€OMETPHUYECKHE IapamMeTpbl (HUKCHPYIOIIHX
CUCTEM U KOHCTPYKIUH, TIO3BOJIONIME CO3/1aBaTh  HEOOXOIUMYIO
MHUKPOJMHAMU3ALIMI0 OTJIOMKOB, YTO CYHIECTBEHHO COKpAaIlla€T CPOKH
pernapaTHBHBIX  IIPOIIECCOB, OOLNMH  MEPUOA  HETPYAOCIOCOOHOCTH
MalEeHTOB.
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METOAbI U TEXHUYECKHUE CPEJICTBA
KOMILIEKCHOW TUATHOCTUKH OCTEOIIOPO3A
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OcTeonopo3, BRI3BIBAIONINN U3MEHEHHUE CTPYKTYPHI KOCTH YelIOBEKa,
HA3BIBAIOT OE3MOJIBHOI muIeMucii. 3a0oneBaHue MOJOUPAETCS HE3aMETHO,
HO TIPUBOJIUT K OYCHB TSHKEIBIM MOCIIEACTBUAM [ 1], BILUIOTH 70 JETaIHHOTO
ucxona. Eciau OHO MOXeT OBITh CBOCBPEMEHHO OOHAPY)KEHO, TO MOTYT
OBITh IIPUHATHI aJICKBATHBIC MEPBI JJISl €TO JICUCHUS HITH MPEIOTBPAICHHUS.

CuMIITOMATHKa OCTEONOpO3a OYEHh OrpaHWYCHa §  3a4acTyIO
Tepsercss Ha (GoHe Jpyrux 3a0oneBaHuWil. B Toke Bpems uid
CBOCBPEMCHHOW JTHATHOCTHUKU OCTEOMOpO3a HEOOXOMUMO CIEIUTH 3a
COCTOSIHUEM KOCTHON CHCTEMBI YeJIOBeKa (HAmpuMep, MeTaKapralbHBIX
KOCTed KuCTH JHOO0 T[MO3BOHKOB IIO3BOHOYHHKA) B JIMHAMHKE Ha
MPOTSHKECHUN JUTUTEITHFHOTO BPEMCHH.

Haubonee mocroBepHyro HWHGOPMAIMIO O COCTOSHUU KOCTHOU
CHUCTEMBI MOXHO TIOJYYHUTh, MPOBOII OWOTICHIO C IOCIEAYIOIIeH
JICHCUTOMETpHUEH KOCHOUM TkaHW. MeHee Oe30MacHBIil METO TUATHOCTHUKU
COCTOSIHUSL KOCTHOW TKAaHH — PEHTTCHOBCKAs JICHCHUTOMETPHS, HO STOT
METOJI XapaKTepeH 3HAYMUTCIHLHOW JIy4eBOW HArPY3KOW Ha TMalMeHTa.
Hcnonp3oBaHne KOCBEHHOIO METOAA JUATHOCTUKA — PEHTTCHOBCKOU
MOp(GOMETpUU — TIO3BOJISICT IOJNYYUTh XOPOIIME PE3YIAbTATHI  C
HAUMCHBIIIMMU (HA JAHHBIH MOMEHT) TIIOCIEACTBUSAMHU JUIs TIalMeHTa
(ucmonp30BaHUE IIMPOKO PACHPOCTPAHCHHOIO METOJA YIBTPA3BYKOBOM
JIUATHOCTHKY JTAET TOJIBKO KAYCCTBECHHBIH PE3ybTar).

B Hacrosiiiiee BpeMsi pEHTreHOMOP()OMETpUIO KOCTei  in Vivo
MPOU3BOJAT TOJBKO TIO0 PEHTTCHOBCKOMY CHHMKY (OOBIMHOMY JHOO
ToMorpaduyeckoMy). PeHTreHOMOppoMeTpus, KaKk METO/I, U3BECTCH JIAaBHO,
HO TOJIGKO HWCIIOJh30BAHUE COBPEMCHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHA
MTO3BOJIMJIO IIIUPOKO MPUMEHUTH €€ JUIsl paHHEH TUAarHOCTHKU OCTEOIOopo3a.

ABTOMATHU3UPOBAaHHAS PEHTTCHOMOP(POMETPUS UMEET Oonee
BBICOKYIO TOYHOCTh WM3MEPEHHHA TI0 CpPaBHECHHIO C TPaJUIMOHHBIMU
U3MEPUTEIEHBIMA HHCTPYMEHTAMH B MPHHITUIIE, TOCKOJIBKY HCKITHOYACTCS
BIUSIHAC UYEJIOBEYECKOro (akropa, HO OHAa JOJDKHA Oa3MpoBaThCS Ha
OOBCKTHBHBIX KPUTEPHUSX, TII0 KOTOPHIM  OMPEHCHSIIOTCS  pa3Mepsl
COOTBETCTBYIOIIIMX  KOCTHBIX CTPYKTYp, B OTOM Cllydae TaKue
aBTOMATU3UPOBAHHBIC U3MEPEHUS JTAIOT JTOCTOBEPHBIN PE3yIIbTAT.
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IMosTOMy [UIsl JMATHOCTUKU
1 OCTEOImopo3a M0  KOCTSIM
I il [AJTHHIPUYECKOM bopMbI
I | (MeTakaprajgbHbIe KOCTH
i \ ! KucTH) ObUIa  paspaboraHa
| I METOMKA

| | ABTOMATH3UPOBAHHOTO
jl d : onpesenenus BHyTpenHero (d)
i B 14 u Buemmero amamerpoB (D)
6 '~ takux kocreit (puc.16) Ha
OCHOBE JICHCHTOrpa(UIecKoro

Puc. 1 Pentrenosckas MopdomeTpus

MeTaKapnajlbHOi KocTH (a — peHTreHorpamma dHaJIM3a PEHTTEHOBCKOI'O
MeTaKapnajabHOi KHCTH c BbIJIeJIEHHEM I/I306pa)KeHI/I I KOCTHU [2’ 3] .
AHAJIM3HPYEMOI0 y4acTka, 0 — JeHcHTorpama st KOMIIBIOTEPHOIT

3TOr0 y4acTKa, MoJIy4eHHasi ¢ MOMOLIBLI0 MOJY.Ist .
«X-Rays V.4» Ha KoTOpoOii yKa3aHbl pa3Mepbl peaiu3alui  3TOM  METOAUKU
KoOCTH) pa3paboraHa cepus

nporpaMMHBEIX Moxynei «X-Rays V.1-V.5» [4].Ha ocHoBe mpoBeneHHOTrO
MOJICTIMPOBAHMSI TIPOLIECCOB TPOXOXKICHUSI PEHTI€HOBCKOTO H3ITydEeHUS
CKBO3b IHIHHIPUYECKYIO KOCTh OBbLT MPEAJIOKEH HOBBIN AUATHOCTHYCCKHHA

D+d

D-d
JIMarHOCTHPOBATh OCTEONOpo3. s oTciexuBaHus AUHAMUKH U3MEHEHUS
pa3sMepoB MeTaKapnajJbHOW KOCTH HEOOXOAMMO HWMETh PEHTTEHOBCKHE
CHUMKH MeTaKaphanbHOW KOCTH Ha MPOTSHKEHHU JOCTATOYHO JUTUTENHHOTO
BpeMeHH. bbuia pazpaboraHa MeTOJMKa Majo[030BOr0 OONydeHHsS KHCTH
YeJIoBeKa, IpeJIoiaraonas UCIolb30BaHNe JIEHTAIbHBIX PEHTTEHOBCKHX
anmaparoB [l] mns momydeHus W300pakeHHMsT HEOOJNBIIOro ydacTka
MeTaKapnajibHOH KOCTH, YTO MO3BOJISIET JeNaTh PEHTreHOrpaduio 3Toro
y4JacTka JIOCTaTOYHO 4acTo, HalpuMmep, Kak (uirooporpaduro Jerkux, Juoo
OJIHOBpPEMEHHO ¢ ¢urooporpaduel jerkux B IUIOCKOCTh 0OCIENOBaHMA
TIOMeIaTh KUCTh YeJIOBeKa.

Nmes nHpopManmio o pasmMepax MeTaKaplajlbHBIX KOCTEH MOXKHO
BBIYHMCIIATH HH/IEKCHI OCTEOINOP03a M OTCISKUBATH UX U3MEHEHHE.

[MpennoxxeHHass MeTOOWKa W TEXHUYECKHE CpPEICTBA ITO3BOJISIET
peuTs npodiieMy paHHEeH AUarHoCTHKU 3a00JIeBaHus Ha OCTEOIOPO3.

K coxaneHuro He BCe KOCTHBIC CTPYKTYPhl HMEHOT TPaBUIBHYHO
(bopMy, IOITOMY HE BCerjia MOXKHO pa3padoTaTh MOJIENb KOCTH U BBIICIUTh
O0BEKTUBHBIC KPHUTEPHU [UIS TMPOBEACHHS PEHTTCHOMOp(hOMETpUH. ITO
OTHOCHTCSI B TIEPBYIO OYepeab K IT03BOHKAM, IO COCTOSHHIO KOTOPBIX
MOXKHO TaKXKe XOpOLIO JUarHOCTUPOBATh OCTEONopo3. B aToMm cityuae, npu
CO3/IaHUU TEXHUYECKUX CPENCTB, IPUXOAUTCS HATH OOJiee MPOCTHIM MyTeM

HHJEKC = _1 JWMArHOCTUKU OCTeOnopos3a [5], MO3BOISIOIINN
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— TEXHUYECKH PEaIM30BbIBATh N3BECTHYIO MEAMIMHCKYIO METOAMKY. Tak,
IpU JMaTHOCTHKE OCTEOIOpO03a IO MO3BOHKY M3MEpSETCs IUIOIAAb JBYX
MIPSIMOYTOJIFHUKOB: OJHOTO BIMCAaHHOI'O B TEJNO IO3BOHKA, a BTOPOTO
OIMCaHHOI'O BOKPYI Tena M03BOHKAa. COOTHOIIEHUE 3THX ABYX IUIOIIajeH
TO3BOJISIET ompenenuTh uHaekc [loapymiHska, KOTOpBIH B Hiaeane paBeH
eIUHULE, a NIPU HaIUM4YuU 3a00NeBaHUS HAa OCTEONOPO3 OH €CTECTBEHHO
MeHblIe eAWHMIBL. B Hacrosmiee BpeMs 3Ta METOAMKA pealn3oBaHa B
nporpaMmMHOM Moayie «Spinelndex V.1». BeImonHsITs peHTreHorpadmio
MO3BOHOYHHMKA C TOYKM 3PEHHsS JIydeBOH HArpy3KH MOXKHO TOJIBKO TIO
KM3HEHHO Ba)KHBIM IIOKa3aTeNsM, MO3TOMY JUIsl paHHEW JWarHOCTHUKH
ocreornoposa u st (popMHupoBaHUs OaHKa JaHHBIX COCTOSIHUS TTO3BOHKA B
PETPOCIEKTHBE 3TOT CIOCOO Mall0 IPHUIOfEH, XOTS B KOMILUIEKCHOM
JIMAaTHOCTUKE OCTEOII0P03a MOXKET OBITh UCHOIB30BAH.

Takum o00pa3oM, MeETOJ PEHIT€HOMOPGOMETPUM Ha OCHOBE
JICHCUTOrpaMueckoro aHanu3a IPUIOeH JUIS paHHEH JMarHOCTHKE
0CTEOropo3a JIMIIb HAa CHUMKaX KHCTH M OCTaeTcs JHIIb MEIUIUHCKUN
BOIIPOC: BBINOJHATh peHTreHorpaduio OTZAEIBHOTO y4dacTka
MeTaKapnajgbHOH KOCTH WIJIM BKJIIOYATh PEHTTeHOrpadHio BCeH KUCTH TPHU
BBINOJHEHUN (Quooporpaduu  TPYAHOW KIETKH C COOTBETCTBYIOIIEH
METOJIMKON YKJIQJKH KUCTH.
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3ACTOCYBAHHSI HEMEJIUKAMEHTO3HUX
METOIIB JIIKYBAHHSA B PEABIJIITAIII XBOPUX
IXC TA HNICJTAITHO®APKTHUX XBOPUX
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Mera pocnimkenHs : 3piBHIOBaJIbHUI aHani3 3acrocyBaHHs JIOK Ta
Rn tepanii Ha ¢oni 3aransHoi Tepanii xBopux Ha [XC Ha OCHOBI KIIIHIYHOTO
EKCIIEpUMEHTY.

Marepianu ta metonu: Besoro obcrexeno 150 xBopux Ha IXC 50
XB.

KOXKHOT HO30JIOT1YHOI TpYNH BiKOBI MeXi 00CTE)KyBaHUX XBOPHX Bijl
33 no 55 pokiB. I3 Hux Rn Teparito npuitmanu 41 (27,3%), Rn Teparmito ta
JIOK 39 (26,0%), JIOK - 30 (20%), Tta xouTponbsHa rpymna 40 (26,7%).
OO6cTexxyBauCh 3 HO30JIOTIYHI TPYIH MAIli€HTIB:

1. IXC crabimpHa CTCHOKAP/Iisl HAIIPYTH.

2. IXC npidHoBoraumeBuii iHpapkr miokapaa (i/m)

3. IXC BenmukoBOTHUINEBUN i/M 0€3 YCKIaJHEHb B TOCTPOMY
TIepioi.

Buiie nepepaxoBaHi HO30J10T1i MOALSUTHCS HA 4 TPYH B 3aJI€KHOCTI
BiJl METOJTUIKY JIIKYBaHHS :

1. I'pyna xBopwux, 1o npuiimanu kypc JIOK

2. T'pyna xBopux, 1o npuiiManu RN tepamiro 1o pisHUX METOAMKAX

3. T'pyna xBopux, mo ogHoYacHo npuiitManu RN Teparmito i JIOK

4. KourtponbHa rpyma (TpaauiiiiHe JiKyBaHHS)

Jlixysannto IXC, Tak sk 1 11 npo¢inakTui, KapIioiaord IpUALISIOTh
BEJIMKY yBary, BJOCKOHAIIOIOYH iICHYIOUI METOJM Ta po3po0JIsitoun HoBi. I3
OCTaHHIX OCOONMBY 3alliKaBJIEHICTb Yy JIIKapiB BHKJIMKAIOTh TakKi
HeTpaJMIiiiHI MeToIH, sIK Ja3epHa Teparis. OcoONIMBO NMEPCIIEKTUBHUM €
3aCTOCYBaHHS HHU3BKOIHTEHCHBHOTO YEpPBOHOTO JIa3epHOTO
BUIIPOMIHIOBAaHHS, JOCTaTHHO IIBUJIKO 3aBOHOBYIOUOTO Micle cepen
BIIOMHX HEMEIUKaMCHTO3HUX METOMIIB JIIKYBaHHS B TEpPaleBTUYHIN
npaktuni. [enmiii-HeoHOBI JazepHi TpHCTpoi HamidHI 1 TpocTi B
eKCILTyaTalii, 1 OcCOOJMBY NOMYNISPHICTH B KapIiONOTiYHUX KIIHIKax
3aBOioBye BHYTpimHbO-cymuHHMi Meron JIOK. Ilpum BHyTpimHbO-
CyJMHHOMY OIPOMIHEHHI KpOBi BiJOyBaeThcsl axkTUBALisl (DEpMEHTHHX
CHUCTEM EpPUTPOIMTIB, IO MPU3BOAWTEL A0 30iTbIICHHS KHCHEBOI €MHOCTI
kpoBi. Jlo JIOK Haii0inpml 4YyTIMBUHA sAepHUN amapaT KITHH 1
BHYTPIIIHBOKIITUHHI MEMOpaHHI CHCTEMHM, aKTHBalis SKHUX CTUMYIIOE
Je(epeHITpOBKY 1 (YHKIIIOHATBHY AKTUBHICTH ONPOMIHCHHUX CJICMCHTIB
KpOBI.

3HIKCHHS IBUIKOCTI arperarfiii TpoMOOIHTIB i BMICTy (iOpiHOTeHY
CyMyeTbCS TYT 31 30LIbLIIEHHAM pIiBHA  BIUJIBHOIO TeMapuHy i
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(1OpOHOINITHYHOT aKTUBHOCTI CHBOPOTKH KpoBi. JlaHi mpotiecu mpu3BoasTh
JIO CYTTEBOT'O 3HW)KEHHS IIBUIKOCTI TPOMOOYTBOpEHHSI.

B marorenesi rineprensii ogHUM i3 BaXXIMBHX (PAKTODIB SIBISETHCS
3MiHa CTPYKTYPHOT'O CTaHy KIITHHHUX MeMOpaH, a BXXJIMBUM MEXaHI3MOM
ix koHTpomoBaHHA sBIseThcs 3MiHa [1OJI (mepexucHOTO OKMCIIEHHS
mimigiB). Bsaemomist Ja3epHOro  BHIIPOMIHIOBAHHS 3  OlOJOTiYHHMU
MOJICKYJIaMH PEalli3yeThCs YACTIIIEe BCHOrO HA KIITUHHUX MEMOpaHax, IIo
NPU3BOJUTh A0 3MiHM iX (i3uko-XiMi4yHOro ckmagy. B pesymbrati
BHUOIPHOCTI TOIJMHAHHS €Heprii aKTUBYIOTbCS CHUCTEMH MeMOpaHHOI
opranizauii 6iomonekys. [lo ix uucna BigHOCATHCS Hacamiepen: OiIKOBO-
CHHTETHYHUH amapaT KUCHEBOTO spa, AWXAIBHUN JIAHIIOT, BHYTPIIIHI
MeMOpaHH  MITOXOHJpiH,  aHTHOKCHAAHTHA  CHCTEMa,  KOMIUIEKC
T1IPOKCHMAIIBHUX TiAPOKCHIIA3 TENaTOLMTIB. AKTHBAIls IUX KOMIUIEKCIB
CTUMYJIIOE CHHTe3 Oinka 1 HYKJIETHOBUX KHCIIOT, TJIKOJI3, JINMOii3 Ta
okucmoBaibHe pochopumoBanns KiiTHH. CyMapHa aKTHBAIlis TNIACTUYHUX
NPOLECiB 1 HAKONWYEHHS MAaKpoepriB NPU3BOAWTH JIO IOCHJIEHHS
BHUKOPHCTAaHHS KHUCHIO Ta 301JbIIEHHS BHYTPIIIHHOKIITHHHOTO OKHCJIEHHS
OpraHiuYHUX PEYOBHH, TOOTO MiJICHIIOE TPOPIKY OMPOMiHIOBAHUX TKAHHUH, a
takox JIOK Bucrynae, sik aHTHOKCHAAHT (Di3MIHOI IPUPOIH.

BuytpimHbo cyaunHe Ta TtpaHcaepmansHe JIOK B BijgumineHHi
pealinmitanii micnsiHQapKTHUX XBOPHX YCHIMIHO KOMOiHyeThcst 3 Rn
tepamieto  xBopum  Ha IXC. CenaruBHa, 3HeOonOIOYa  Ta
CyJIMHHOpO3IIUpIOloYa fist Rn Tepamii ycIimiHO cyMyeThcs B CepLEBO-
CyIMHHHX  XBOPHMX 3  AHTHOKCHIAHTHOI, TpPOMOONITHYHOIO  Ta
nporuzanaibHoto aieto JIOK i 3 ycrixoM 3acTocoByeThCs B peabimiTaiiHiii
MpaKTHLi J71s JiKyBaHHs xBopux [XC.

Jna JIOK-tepanii 3actocoBysanmuch: amapat AJIOK -IM, npuniun
pobotn  sikoro 0a3yeTbcsi HAa  BHKOPHCTaHHI €HEprii  Jla3epHOro
BHITPOMIHIOBaHHS TENii-HEOHOBOTO J1a3epa 3 MOBXKUHOK XBwii 0,63 MKM,
SKOMY BJIacTHBa 3HayHa OiOJIOriYHAa aKTHBHICTh, a TAaKOX amapar s
pedirexcorepmii komOinoBanuit MWT-1 Bapiant JIT-2 Ta amapar mis
pedurexcorepmii MUT-1 “Cepist LIKA ” mi1st B/B onmpoMiHeHHS.

Pesynbratn : Pe3ynpraTy JiKyBaHHS PI3HHMX TPYI XBOPHX IO BCiX
METOJIMKaX OL[IHIOBAIIMCh Ha OCHOBI MOPIBHIOBAIBGHUX JAHUX Ta HASBHOCTI
TIO3UTHBHOI JWHAMIKMA KIIHIYHHUX, IHCTPYMEHTAIBHHX Ta JIaOOpaTOpHHUX
TOKa3HUKIB. BciM XBOpUM 000B'SI3KOBO IPOBOMITMCH TaKi 00OCTEKEHHSI:

1. Koiniyai anamizu 2. bioximiuHi aHamisu (Jtimorpama,
Koaryiorpama, Ne4iHKoBi MpoOu, ceqyoBa KUCIOTa KpoBi, (hepMEHTH KpOBi)

3. IncrpymenraneHi obcrexenns (EKIT B munamini, xonrtepiBcbke
MoHi-TopyBaHHsi, BEM 3 kxomm'oTepHHM aHaii3oM, peoBa3orpamMu CyAWH
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KiHIIBOK Ta Mo3Ky, PEI', Bu3HaueHHs Tuny remo nuHamiku, Y30 cepus Ta
Tepmorpadist). OOCTe:KeHHS IPOBOIMIIUCS HA TIOYATKY 1 B KIHIII JTIKYBaHHS.

[Mpu Bunucui 31 3HAYHUM TOKpaIIeHHsIM BUnucaiock 40 xB.(26,7%),
3 mokpanieHHsa M 105 xB.(70%), 6e3 3miH 5 (3,3%).

daxrop K-ctp | % 3nmo | % IIo | % bes | %
mairl. Kp Kp 3uin
JIOK 30 20 8 26,7 21 | 70 1 3,3
Rn tepamist | 39 26 18 46,2 20 | 57,3 1 2,5
Rn JIOK 41 27,3 9 22 31 | 75,6 1 24
Kontponn 40 26,7 5 12,5 33 82,5 2 5
Bceroro 150 100 40 26,7 10 | 70 5 3,3
5
BucHoBxu:

Ha ocHOBI KimiHIYHOrO ekcrnepuMeHTy Oyio noBeieHo, 1o Rn
Tepanist B kommiekci 3 JIOK mO3WTHMBHO BIUIMBAaIOTh Ha JUHAMIKY
peaOiniTamiiinoro mpomecy xBopux Ha IXC ta m/i xBopux. HailiGinmbrna
eQEeKTUBHICTh TPH IX 3aCTOCYBaHHI NMPOSIBUIACH Y XBOPHX 31 CTEHOKAPIIEO
1 HEBPOTHYHMM CHUMIITOMOKOMIUIEKCOM, TillepCHMIAaTHKOKOPTHKOTOHIELO,
TiEepKIHETUYHUM BapiaHTOM T€OIMHAMIKH, 3 HasiBHICTIO apUTMIN y BUIIISII
BETCTATHBHOI E€KCTPACUCTOMNIT, TaXikapJid, apTepiajdbHOI TimepTeH3ii Ta 3
MIPOSIBaMU KJIIMaKTEPUYHOTO CUMIITTOMOKOMILIEKCA.

[MozuTBHI pe3ynbraTh TNpu KOMOIHOBaHOMY JIiKyBaHHI Oynu
JIOCSITHYT1 y TPYN XBOPHUX CYNYTHIMHM 3aXBOPIOBAHHSIMH, IO BHKIMKAIOTH
TIOpYIIeHHS Tepe)epuIHOro KpoBooOiry, a came: OCTEOXOHAPO3Y HIHHHO-
TpyAHOro Biamimy xpebra 3 CHMITOMaMH  BepTeOpo-0asmiIsipHOL
HEJIOCTaTHOCTI, C-MH KapJliaJIbHOTO HEepBa, c-MH Peitno i T.11.

Hyxe noOpa muHaAMiKa CIOCTEPITa€ThCS Y XBOPUX 3 HASBHICTIO
JinigeMii Ta OOJITEPYIOUOro EHIEPTEPHITy CyOUH HIr (MOJOAI XBOpi 10
45p. - 8%).

EXPERIMENTAL ANALYSISOF WAVEGUIDE FOR
THE MEDICAL TREATMENT

Algimantas Bubulis, Arvydas Palevicius, Vytautas Jurenas, Ramutis Bansevicius,
Kaunas University of Technology, Lithuania, E-mail: Algimantas.Bubulis@ktu.lt

Introduction

High intensity ultrasound is used for acoustic-mechanical damage of
thrombotic occlusions or arterosclerotic  angioplastics  (ultrasound
thrombolysis, ultrasound angioplastics) [1,2]. The design considerations of
the waveguides are based on the requirement of producing large amplitudes
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at the tip of the waveguide (over 100 microns). Such amplitudes necessitate
stair type concentrators of ultrasound energy and their length should be nA/2
(n is a whole number; A — wavelength in waveguide's materid).
Nevertheless, such concentrators have very sharp amplitude-resonance
characteristics and are very sendtive to alternations of the workload.
Systems based on stair type concentrators must be precisely tuned both in
frequency and in the workload (the working instrument at the tip of the
waveguide).

The aim of this paper is present experimental methods which are used
for the optimization of the working regimes of waveguide for the medical
invasion treatment.

2. Hybrid numerical — experimental techniques

Devdopment of hybrid numeicd — expaimentd techniques is an important
method of andyss usad for interpretation and vadidation of experimenta reults
expedidly when such expaimenta techniques as lass hdography is applied for
investigation of high frequency vibrations of fluid. In order to expand the area of
effective trestment an dadtic ged wirewaveguide can be atached tothetip probe[3)].

Ultrasonic vibrations are generated in the probe and they are mechanicaly
amplified by an exponentia ultrasonic wave concentratar and trandferred to the dadtic
wirewaveguide[1,2].

Transversd ganding wave in the waveguide produces cavitation effects at the
antinodes of the wave when the wire is insarted into the fluid. Each antinode area
around the waveguide can be used to dedtroy bidogica tissues Unfortunatdy, larger
percentage of gas — bload ratio that is genarated a oartain regimes of operation and
caused by cavitation can impede the flow of oxygen-rich blood to vitd organs and
caueedatstoformin blood vessds[2].

The higher is the volumetric strain, the more effective is the treatment.
But the volumetric strains cannot exceed certain critical value when the
cavitation process reaches dangerous level. That critical value of volumetric
strain can be calibrated and correlated with the number of interference
fringes produced in a laser hologram of the fluid during laboratory
experiments. Thus it is very important to perform accurate experimental
investigations before such treatment can be used in real applications.

In the paper [2] it is show that interpretation of measurement results of
vibrating fluid in axi-symmetric geometry is neither trivial nor
straightforward task; misinterpretation of experimental data can lead to
serious consequences in the context of previously described ultrasonic
probe treatment. For this purpose was proposed method based on fluid
hol ographic method which alows to investigate dynamical processesin the
liquid in two modes. numerically and experimentally.
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Numerically ssimulated time average interference pattern of fluid
vibration is presented in Figures 1a Procedures for numerical construction
of patterns of fringes are discussed in detail in [3]. Experimentally produced
laser holographic interferogram is presented in Figure 1b.

.

a) b)
Figure 1. Numerically smulated and experimentally produced holographic
inter ferogramms of the vibrating liquid. a -Numerically simulated patter n of fringes for
thefluid in thefirst circumferential vibration mode: b) -experimentally produced
hologr aphic interferogramm.

An important conclusion can be made in the context of previoudy
described ultrasonic probe system. Though laser fluid holography is a
powerful optical technique ideally suited for experimenta investigation of
such systems, one must have in mind that laser holograms must be
constructed for different viewing directions. Otherwise the number of
developed fringes may not represent maximum volumetric strains what in
itsturn may have lethal effectsin treatment procedures.

3. Acoustic emission measur ement

The measurements using acoustic emission method were performed in
order to investigate vibrations of the tip of the waveguide which is not
constrained in the medical liquid [2,3].

The measurement scheme for the acoustic emission method is
presented in the Figure 3: where 1 — waveguide which is inside of the
catheter 2 which is placed in the cylinder with the liquid 4 (blood substitute
TICKOPUR R 30)

Figure 3. M easurement scheme for the acoustic emission method

The end of the waveguide is fixed to the Generator of the ultrasonic
vibration 5. The tip of the waveguide is at the distance L from the acoustic
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emission sensor 6, which tranamits the signal to the analyzer 7 (model 8103
Brue & Kjaer) and later to PC. Ultrasonic vibrator 5 is excited using
generator 5 and amplifier 9.

Conclusions

In this article the non-contact techniques such acoustic emission
method, holographic interferometry and vibrations measurement based on
Doppler shift of backscattered laser light were presented and described.
These techniques were applied for the measurement of vibrations of
waveguide, used in modern surgery for trestments of vascular occlusive
disease. The virtual design of the object of investigation, described in this
article, can be used not only as independent investigation, but also as a
supplementary method for the experimental techniques.
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Cexknuusa npodjgemM o0Opa3oBaHUNA

KAYECTBO NOAI'OTOBKH CIIEHUAJIMCTOB KAK
TEOPETHYECKASA U TIPAKTUYECKAS TPOBJIEMA

Cmamunoea H.II.
Kuesckuii hayuonansHwiii mopeogo-3koHomudeckuil ynusepcumem, 19, Kageopa
Gunocopcrux u coyuanvhvix nayk, m. 531-47-09, e-mail: kf@knteu.kuiv.ua

PasButne coBpeMeHHOro OOIIECTBa XapaKTEPU3YEeTCs WHTCHCUBHBIM
HAyYHO-TEXHUYCCKUM, HWHHOBAIMOHHBIM, HEOC(HEPHBIM pa3BUTHEM. OTO
BBIBUTACT HOBBIC 3aJaud Iepel oOpa3oBaHWEM, HAyKOW. AHaM3
JINTEPATYphl, MPAKTUKA TO3BOJISIET TOBOPUTH O TOM, YTO COBPEMEHHAs
BBICIIIAs TIKOJIA HE MOXET HE YYUTHIBATH PN TeHIeHImH. OOpa3zoBaHue
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CTaHOBUTCS OJHOM M3 BaKHEWIIMX OTpacieldl eKOHOMHUKH, 4YTO TpeOyeT
nepecMoTpa Iiejeld 00pa3oBaHUs; BO3HHMKAIOIIME H3MEHEHHS TpeOyroT
OCBOGHHSI HOBBIX 3HaHWH M YMEHHI; HOBBIE MOAXOJIbI — MOBBIIICHHS
KadyecTBa 00pa3oBaHusl, MOJArOTOBKA KOHKYPEHTOCIIOCOOHOTO CIIEIHAIINCTA.
Kak wu3BecTHO, B TmOCIEIHHE TOABI AaKIEHTHPYEeTCs BHUMaHHE Ha
HEoOXOJMMOCTH pa3BUTHSl B Mporecce 00ydeHHss Npo(heCcCHOHANBHBIX H
JIMYHOCTHBIX KOMITeTeHIMH. Ha pbIHKe Tpyaa ceromHs HeHUTCS CHeUaTucT
OPHEHTHPYIOIIEHCS TOCTATOYHO OBICTPO B CHTYallMH, IPOSIBIISIOIINA
WHHIMATHBY, MBICISIIIMA TBOPYECKH, CIIOCOOHBI OpPHEHTHUPOBATHCS B
Pa3HbBIX JIENIOBBIX KYJIBTYpax, BIAJCIOIINNA KOMITBIOTEPOM, MHOCTPAaHHBIMHU
s3plkamMu.  [loBbIlIEHHE KadecTBa O0Opa3oBaHUs -  HEOOXOAMMOCTH B
YCIOBUSIX MHTETPallid BBICIICH OTEYECTBEHHOM IIKOJBI B €BPONEHCKUI
oOpazoBatenbHbIA coto3. B BonoHckol neknaparnmy mogdépkuBaercs, 4To
OTBETCTBEHHOCTh 332 KayeCTBO BBICIIET0 00pa30BaHHS JIEKHUT Ha KaKIOM
BBICIIEM y4eOHOM 3aBECHUH.

[TpoGriema MOBBIIEHHST KauecTBa MOATOTOBKU CIIEIMAIMCTOB OJHA W3
BakHeWmmx faesrensHocty KHTEY. Ona pemaercs no HECKOJIbKUM
HaIpaBIJICHUSIM: pa3paborka HOBBIX IpOrpamm; pasBuTHE
npo)ecCHOHANBHBIX KOMITETEHIMH TIpernojaBaTeneli; co3jaHue HaydHo-
METOJMYECKOr0 KOMIUIEKCa IWMCLMIUINH; KPEAUTHO-MOAYJbHAsl CHUCTEMa
OpraHM3alM Y4eOHOro TIpolecca; KOHTPOIb 3a KadecTBOM Y4eOHOTo
nporecca, oTkpbITHe LleHTpa TecTHpoBaHUs 1 MOHUTOPWHTA; IMarHOCTHKA
KadyecTBa M 0a3uWpyercss HE TOJNBKO Ha COJACPKAaHWH, HO M Ha KOHEUHBIX
pe3ynbTarax, UX COOTBETCTBUH NOTPEOHOCTSIM phIHKA Tpyaa. Jlis pemenus
nocienHe 3azaun co3gana JlaGoparopust mpodAHarHOCTHKH, KOTOpas
OTCJICKUBACT MHEHHUS CTYJCHTOB, MpernojaBaTelicii, padoTomareneil. [IBa
pasa B roja, mo pe3yibraTraM pabOTHl MpernojaBaTenell B TPHUMECTpE,
CTY/IEHTHl OLIEHMBAIOT YPOBEHb MPENOAaBaHUS IO TaKUM acHeKTaMm:
n3JaraeT MaTepuall MOHSITHO, JOCTYITHO; CTHMYJIHPYET CaMOCTOSITEIbHYIO
pabory W camMOOOydYeHHE; CIOCOOCTBYET YIIYOICHUIO TEOPETHUSCKUX
3HaHWH; (QOPMHUpYET NpPAKTHYECKME YMEHHMsS M HaBBIKM; HA 3aHATHIX
UCTIONIb3yeT HayYHO-METOANYECKHE MaTepHasbl (pabouast mporpaMma,
OIOPHBIA  KOHCIIEKT, MPAKTHKyM H T.J.);UCIIOJb3yeT COBPEMEHHEIE
TeXHONOruH ( TPEHWHIH, KEHCHI, POJIEBBIC//ICNIOBbIE WIPHI, T'PYIIIOBBIE
MIPOEKTHI, KOMIBIOTEPHBIE MPOTrPaMMbl); OOBEKTUBHO OIIEHMBAET 3HAHUS
CTY/IEHTOB; TpO(ecCHOHAIbHBIE U JINYHOCTHBIE KadecTBa IPENoaBaTeNs
COOTBETCTBYIOT TIPEACTaBJIECHHUSIM O TMpenojaBaTeie yHUBEpCHTETa. B
orpocax IMPUHUMAIOT ydactue 10 85% CTyAeHTOB BceX (aKkyabTEeTOB H
KypcoB. IlomydeHHble pe3yabTaThl 00pabaThIBalOTCS C  MTOMOUIBIO
KOMITBIOTEPHOW HPOrpaMMBl, TOTOBATCS aHAJIUTHYECKHE MaTepualbl s
npernofaBaTened, kadeap, pykoBoactBa yHuBepcuteta. C  HUMH
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3HAKOMSTCS CTYJEHTHI, B OOOOIIEHHOM BapHaHTE OHM pa3MeEIaroTcsl Ha
caiite yHuBepcurera. [IpenoaaBartesnsM, MOMYyIHBIIMM HEBBICOKHE OIICHKH,
B XOJ€ HMHAVMBUAYaJbHBIX Oecel MaroTcsi PEeKOMEHMAIMH, MNpeaiaraercs
npoiTH o0yueHHe B Brlcmield IIkoje meIarorudeckoro MacTepcTBa.
JlaHHOE HCCeIoBaHNe MOXHO CUNTATh BaKHEHIIIUM I1aroM, IIPEX/e BCETo,
B COBEpIICHCTBOBAHMH B3aWMOIOHMMAaHHS MEXIy NPENoAaBaTeNs MU |
CTy/IEHTaMH, KOTOPOE CIIOCOOCTBYET MOTHBAIIMHM CaMOCOBEPIICHCTBOBAHHIO
TIpernoyiaBaTesel, ONpeeseHNIO INPHOPUTETHBIX HaNpaBlIeHHH HaydHO-
METOIMYECKON paboThl Kadenp, KakIOoro IMpernojaBarels, CHOCOOCTBYET
TIOBBIIIEHHUIO Ka4eCTBa 00y4EHHSI.

Jpyrum, Ha Hall B3MJISAZ, BKHBIM IIaroM B CO3JaHUM MOHHUTOPHHTA
KayecTBa IIOATOTOBKM  CIEUUAIMCTOB — ONPOCHl  paboTojaTese,
npenoziaBaTesell. IMEHHO 3TH ONpOCHI, MPOBOANMBIE OAMH pa3 B ABa roja,
TIO3BOJISIIOT OOJiee pealbHO OPUEHTHUPOBATHCST B MOTPEOHOCTSIX, M3MEHEHUS
poiHKa. Tak B onpoce, moBenéuHoM B okTsiope 2007 r., B3sutn ydactue 292
paboronarens u3 38 opraHuzauMii U (QUPM, SBISIONIAMCS MOCTOSHHBIMHU
paboromarensM ISl BEITyCKHUKOB YHUBEpcUTeTa, 250 npernoaaBartenei.
Crnenyer OoTMETHUTb, YTO pabOTOAATENM CUYHTAIOT YPOBEHb ITOJATOTOBKH
COBPEMEHHBIX CHENMATUCTOB JIOCTATOYHO BBICOKMM. Bwmecte ¢ Tem,
3HAYNUTEIBHON SIBIISIETCSI M YacTh TeX, KTO OCTAa€Tcsi HEIO0BOJILHBIM
COBpPEMEHHOW cucreMoil Bwiciiero obdpasosanus (19,7%). OTHOCHTETBHO
(OpMBI  COOCTBEHHOCTH, TO BIAJENbLBl 0Oo0Jiee BBICOKO OLEHUBAIOT
KOHKYPEHTOCIIOCOOHOCTh MOJIOJIBIX CIICI[UAJINCTOB. Tax, 7,8%
OIPOIIEHHBIX CYHMTAIOT HMX B IEJIOM KOHKYPEHTOCIIOCOOHBIMH; CKOpee
KOHKYpEHTOCIIOcOOHbIMHU - 43,5%. Hmke Bcex IMOATOTOBKY BBIITYCKHHUKOB
OLEHWTN coBNaAenbipl. OHM CUYHMTAIOT, YTO  KOHKYPEHTOCIIOCOOHBIMH
sBisitorest — 38,0%, ckopee KOHKypeHTocmocoOHeMH — 38,9%, ckopee
HEKOHKYPEHTOCIIOCOOHBIMU — 7,7%, ¥ HEeKOHKypeHTOocrocoOHbIMU — 7,8%.
CpaBHuBasi OTBETHl IpernojaBareneii u paboromareneil OTHOCHUTENBHO
BOIPOCAa KOHKYPEHTOCIIOCOOHOCTH BBITYCKHUKOB, BHIMM, YTO MHEHHE
TpernoyiaBaTe’ell OTIIMYAIOTCS OT OLEHKH, KOTOPYIO Jaii padoTomartelnu.
Tak KONMYecTBO  TIperojaBaTeNie, CUYHMTAIONIMX, YTO BBIMYCKHUKH
SIBIITFOTCSL  KOHKYPEHTOCIIOCOOHBIMHU  BbIie Ha 7,9%. Takum oOpa3om,
CPaBHHUTENBHBIH aHAJIN3 OTBETOB ITOKA3ajl, YTO MPEIONaBaTENN CKIOHHEI
OoJiee BBICOKO OIIEHMBATh KauecTBO MoiarotoBku cryiaeHtoB KHTEY, uem
paboromarenu. Jlamee MBI TONBITAIUCH BBUICHUTH, KaKHE KauecTBa
HEOOXOUMBI CICIHATNCTY ceromHs. 1o MHEHUro paboTomaTencii, cpeau
BaXHEHMIIIMX KauecTB CIIELHAINCTA, KOTOPhIE ceiiuac OnpenessioT pa3BUTHE
OomzHec-cheppl — ITO yMeHHE OBICTPO aJaNTHPOBATHCI K H3MEHCHHSIM
ycrmouid B OmsHece — 71,9%; BbIcokmit mpodeccuonanmm — 61,6%;
CTpeMJIeHHE K IOCTOSIHHOMY OOYYEHHIO, IOBBIIICHHIO KBaTH(DUKAIMU —
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58,9%; MHUIMATUBHOCTb, TBOPUECKUM MOAXOM K Aeny — 55,5%. MeHnbluee
3HA4YEHHE JUIs DPECIIOHJCHTOB HMMEIOT TaKHe KadecTBa Kak: COOJIIOeHUE
MPaBOBBIX Havyan Om3Heca — 21,9%; BrICOKUE MOpasbHbIe kadecTBa — 19,2%
n gpyrue kadectBa coctaBisiror  0,7%. Takum oOpazom, Hamm
WCCIIEIOBAHMSI TOJTBEPXKAAIOT 00Ilee MHEHHE OTHOCHTEIHHO KauyecTs,
HEOOXOAMMBIX  JUIi  COBPEMEHHOro  cremuanucra. Yrto  Kacaercs
crienuanicTa Oyayliero, To MOJyYeHHBIE Pe3yJIbTaThl CBHIETEILCTBYIOT O
TOM, YTO HEOOXOIMMO aKIEHTUPOBAaTh BHHMaHHE, MpEXIe BCEro, Ha
JIMYHOCTHBIE KayecTBa: KOMMYHHKAOEIbHOCTh, HAJW4YHE JIHJEPCKOTrO
TIOTEeHIMAaja, YMEHHE ObICTPO M CAMOCTOSITENIbHO MPUHAMATD U BBIMIOJIHSATH
pemenus. He MeHbIMe 3HaueHHE, KaK CUMTAIOT PECHOHIEHTHI, UMEIOT U
€ro  BBICOKME Tpo(decCHOHANIFHBIE  KadecTBa, OCOOCHHO  3HaHUE
WHOCTPAHHOTO $3bIKa, YMEHHE pabdoTaTh C KOMIIBIOTEPOM U HaJINYUE
(dbyHIaMeHTanbHBIX 3HaHu. OOmme Hu3kue oneHkr BeimyckHUKoB KHTEY
OCTArOTCSl M0 TaKUM IIO3WIMSIM: 3HAHHE HMHOCTPAHHOI'O SI3bIKA, HAIWYUE
KOMMYHHUKAaTUBHBIX, MPAaKTHYECKHX YMEHHWH M HaBBIKOB. BbIxomoMm wu3
9TOr0, KaKk CUMUTAIOT pabOTONATENN, MOXKET OBITh YBEJMYEHHE KOJINYECTBA
MIPAaKTHYECKUX W TMPHUKIATHBIX 3aHATHH. C 3TOH LENbI0 HY)KHO ITPUBIIEKATH
K Hay4yHOMY IIpoleccy OoJblle NpaKTHYEeCKHUX pPaOOTHHUKOB. BakHBIM
YCJIOBHEM NPH 3TOM €CThb CIIOCOOBI YIIIyOJIeHWsS M COBEPLIEHCTBOBAHUS
JIMYHOCTHBIX Ka4eCTB BBIITYCKHHUKOB, a JUIsl 3TOr0 HEOOXOANMO YBEIHUECHUE
B MporpaMMe TyMaHWTapHOro OJIOKa, IPOBEACHHE WHTEIJUIEKTYaJIbHBIX,
MPAaKTHYECKNX,  IICHXOJOTMYECKHX  TPEHHWHIOB,  KOTOpble  OyayT
CHOCOOCTBOBATh Pa3BUTHIO KOMMYHHKATHBHBIX, JTHJIEPCKUX CIIOCOOHOCTEH.

HUMANITARIZATION OF PHYSICOTECHNICAL
EDUCATION

Tatyana Popova
Kerch State Maritime Technological University, Crimea, Ukraine, 98310,
tel/fax: 38-06561-63585, ptn1311@yandex.ru

Reforming of education and searching of overcoming ways of the
crisis phenomena have led in sociocultural sphere to the development of
National doctrine of education in Ukraine which proclaims a priority of the
humanistic purposes in training. The humanistic aims of training focus
educational process (including the physicotechnical disciplines) in person’s
establishment which owns high common culture and has wide scientific and
cultura outl ook.

There is an idea of humanization of physicotechnical education
developed in the works of modern teachers (S.Amonashvili,
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V.Andrushchenko,  P.Atamanchuk, V.Bezrukova, = O.Bondarevska,
O.Buggjov, M. Golovko, S.Goncharenko, V.llchenko, L.Klimenko,
V.Kremen, N. Krylov, A.Lerner, A. Pavlenko, O.Savchenko, O. Sergeev,
A.Hutorsky, V.Sharko, E.Shijanov and others). Authors cover the main
principles of a humanistic orientation of modern education and allocate all
grade levels of the cultural and historical approach.

The term “humanization” comes from a word “humanus’ - human,
or “humanitas’ - readiness to help to other people; a human nature, respect
for human advantage, care of the blessing of people.

Ukrainian academician S.U.Goncharenko defined process of
educational “humanization” which had conceptual character and was
gtarting to point the analysis of the specified process.

The educational “humanization” is a core of a new pedagogical
thinking which provides viewing and reassessment of all components of
pedagogical process in it's own functions. The educational humanization
pays attention of school and teachers to the child's personality, truds to
child, accepts child’'s persona purposes, asks and interests, creates
maximum favorable conditions for child's disclosing abilities and for his
confident life, tries to support child’s self-assurance and self-determination.
The basic sense of pedagogical process of the educational humanization is
counted with the student’s devel opment.

The educationa humanization is one of the ways of the
physicotechnical establishment reorientation. Substantial training principles
are based on a subject of studying sciences. They are a complete picture of
the world and first of all the world of culture, the person’s inner world, the
formation of humanitarian and youth™ adequate thinking system, system of
the action directed by priority development of common cultural components
in the maintenance, forms and methods of training and thus formation of a
personal maturity of pupils and students, development of their creative
abilities. The educationa humanization is directed by overcoming utilitarian
- economic, technocratic approach to the educational systems of a
professional training and cultural wealth of the person. One of the major
practical directions of the educational humanization are viewed by the
maintenance of training, are displayed the accessible form of the global
world philosophical and common cultural inheritance, ethical concepts and
ahistory of a science (physics, technique and its development).

Interaction of process of the educational humanization is determined
by each of the considered concepts (and accordingly to each term), is
separated from another and at the same time is connected with it. These
mutually necessary postulates are the educational humanization concepts.
The humanitarian knowledge puts all sciencesto the person, and so includes
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literature and art. According to the concept of the humanistic education the
ethics of humanism are asserted in universe and the values are expressed in
this outer space too.

Possession of the certain set of natural-science, technical standard
knowledge and skills without creative penetration into their essence
conducts to their alienation from the person. Technica and physics
education should be stated through saturation, first of all. Main cultura (in
particular world outlook, aesthetic, ethics) and psychological (bringing up
the mechanisms of creativity, dialogue, and persona growth) subjects and
the maintenance have universal value (on a materia of a history of a
science, techniques and technical equipment). Thus the continuity in a
society, in transfer of knowledge and in saving up of cultural and scientific
experience from generation to generation is provided in report of the
educational humanization.

The ways of the educational humanization are;
= formation of relations between all participants of pedagogical process,
= establishment of participants of pedagogical process like moral,
emotional and cultural are interconnected with each other;
= formation of emotiona state of pupils and students is the most valuable
experience in person’ s understanding;
= creation of material conditions for norma functioning of pedagogical
process which brings up the humane qualities: sincere, benevolent, merciful,
man with the advanced self-respect and respect to advantage of the other
person.

Thus, in our opinion, the humanistic orientation of education is an
orientation of teaching and educational process in training of disciplines of
technical and humanitarian cycles. The disciplines connected with these
cycles are carried out among culturological, axiological and person
orientation approaches to training. The humanistic orientation of education
is based on the scientific beginnings and education. Knowledge which
proved the theory and was checked up by practice is formed on experience
of domestic and foreign development of a science, and education. A
humanistic orientation of education should penetrate into process of training
at all stages in common educational and in the supreme school with the
purpose of self-determination formation of the person in scientific, cultural
and spiritual space and devel opment of the humane which is able and ready
to study during alife.

Introduction to teaching and educationa process the dements of
common cultural pedagogic, museum pedagogic, ecological pedagogic, etc.
gives physics and physicotechnical disciplines spiritual, moral and socia
cultura orientation. Under such circumstances the becoming of pupils’ and
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students’ outlook passes not only on the basis of scientific knowledge, but
gets force the emotional and valuable attitude to the phenomena of an
environment, to scientific and art creativity, to mutual relations between the
person and the nature.

Redlization of principles of a humanigic paradigm in studying
physics and physicotechnical disciplines carries out culture crestive
function, enriches and assists the devel opment of the person, her culture and
outlook. But on the other hand, the culture of each historical epoch is an
important ground for development of physics and technique. Physics and
technique as applied use of physics’ achievements have appeared only on
the certain cultural development of a civilization when there was a necessity
for scientific knowledge and their use. To understand what huge way the
science has passed, one should know what was the beginning, what
difficulties scientists and engineers had faced and what scientific knowledge
they had got for more than two thousand years of its history. Thereforeit is
possible to draw such conclusions:
= studying of stages a science's development, its influence on the
development of world's cultures during training physics and
physicotechnical disciplines are achieved due to aims and results of
educational humanization’s researches;
= pedagogical influence of a humanigtic orientation of physical and
physicotechnical development in education consists of the creative person
who is capable for the further sdlf-development and to learn the world
independently, being guided on public samples and his or her own
emotional and valuable, ethical aims and belief.

HAYKA U OBPA3OBAHHUE — OCHOBbBI _
KAYECTBEHHOU OBIHIECTBEHHOHU U TPYI0OBOU
KU3HHN

Hu Jlanex
Qunocogcruii pakyromem Yuusepcumema um. ce. Kupumia u Meghoous ¢ Tprase,
Cnosayxas Pecnyonuka, +421335565422, jan.danek@ucm.sk

HayKa, BOCIIMTAHHUC H O6pa3OBaHI/Ie SIBJIIIOTCS.  HEOThEMJIEMOM
YacTbrO O6H.IeCTBeHHOI>i JKU3HHU YCJIOBCKA U PECHIUTCIbHBIM 06pa30M BIIMAIOT
HE TOJIBKO Ha Ka4Y€CTBO JKM3HU, a4 TaK XKC Ha TPYAOBOC CAMOYYBCTBUC
yeroBeka. B HACTOAIIEC BPpEMA, TOYHO TaK KE€, KaK U Ha MPOTIKCHUN BCel
HUCTOpUH, HAyKa, BOCIUTAHHUEC U O6pa3OBaHI/Ie SIBJIAKOTCA I[BPI)KyH.Ieﬁ CUJION
pa3BuUTHA 3HaHPII>i, HUHTCJUICKTA, HPABCTBECHHOCTU U O3CTCTUYCCKOI'O
BOCHIpUATHUA MUPA, PABHO KaK U o6mer0 JAYUICBHOTI'O pOCTa MHAWBUJA WIN
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ke rpynm. [locTeneHHOE pa3BUTHE YEIIOBEUCCKOTO IMO3HAHUS BEICT K
MOBBINICHUIO TEXHUYECKOT0 W TEXHOJIIOTMYECKOTO KayecTBa TpYyIa.
Brnaromapst 00pa30oBaHHWI0O W BOCIHTAHHIO OBUTH CO3/IaHBI IIEHHOCTH,
BHECIIIUE OPOMHEHINUI BKJIA] B Pa3BUTHEC SKOHOMUKH, XO3SHCTBA, 3al[UTHI
YEeJIOBEUCCKOTO 3JI0OPOBBS, HO, BCE KE OCTACTCS HEPCUICHHOW Ba)KHAS
mpoOjeMa OdYeHb MEIUICHHOW JUKBUJAIMM HEYBA)KCHUS  YEIOBEKa
YEeJIOBEKOM, HEXOPOIIMX B3aMMOOTHOIICHUHM JIFONEH, JKCILTyaTaluu
YeNIOBEKa  YENIOBEKOM, TMPOJOJDKAIOT  CYIIECTBOBATH  YTPO3BI  BOWH,
HAMPSDKEHHOCTh B OTHOILICHUSAX MEXKIY IMBUIN3AIMAMU U, TEM CaMbIM, U
BaKHas yrpo3a MHPY, KaK OCHOBE VCIICIIHOTO M I[CJICHAIPABICHHOTO
TIPOJIBIXKCHHUS BIIEPE]] BCETO YEITOBEUECTBA.

3HauuT, HayKa U O0Opa30BaHUEC PEHIUTEIHHBIM 00OpPa30oM BIIHSIOT Ha
Ka4ecTBO TPEIMETa W TEXHOJOTUU TPyJa W BHOCSIT MOCHJIBHBIA BKJIAa B
MIPOIIECCHI 3aHATOCTH HACEIICHUS, MHTEIUICKTYATH3alud TPYIa U KYJIbTYPHI
B3aUMOOTHOIIICHUI MCHE/DKEPOB U COTPYIHHUKOB mpemnpusituii. Hayka He
TOJIBKO COJICHCTBYET PACHIMPCHHUIO HAINIMX 3HAHUM O Pa3HBIX O00JIACTSIX
YEeIIOBEUCCKON IKU3HH — TPUpPOJAe, OOIIECTBE, CaMOM UYCJIOBEKE, OHa
MOMOTraeT HaM T[NIy0Ke TMPOHHMKATh B pPas3Hble NPUYMHHBIE CBSI3U
YEJIOBEUCCKOTO MBINUICHUS, BOCIPHATHS UM IIPOIECCOB OOIICCTBEHHOTO
Pa3BUTHSI, ¥ TIPABUIILHO OPUCHTUPOBAThHCS B HUX. Hayka u oOpasoBaHUe HE
TOJIbKO TIPUHOCAT HOBBIC 3HAHUS, HOBOE IO3HAHHME, OHU TAKKE TOJKYIOT,
MOSICHSIIOT, YYaT IMOHUMATh CYIIHOCThH JKU3HH, MHPA W MECTO YEJIOBEKa B
HeM. OOpa3oBaHME KaK pe3yJbTaT Iporecca OOydeHHs, B CBOIO Ouepesb,
MO3BOJSICT HAM  TNPABWIBHO  HCIONB30BaTh HAy4YHBIC 3HAHHUA B
MTOBCEIHEBHOM JKU3HU, JaeT HaM TPEJCTABJICHUE O B3aMMOCBSI3U KU3HU U
TpyAa, MPEIOCTABISET BO3MOXKHOCTh MOIYYHUTh CICIUANTBHYIO ITOATOTOBKY
Uit Oymymield mpodeccur, Kak CPeJCTBY CaMOBBIPAKCHHS YCIOBEKA, €ro
COIMANIBHOTO U 3KOHOMHYECKOro obecredcHuss Ha Oymymee. Hayka u
oOpa3oBaHue, OyAy4d B3aMMOCBSI3aHHBIMH, MPUBOIAT UCIOBEKA K
MYIpPOCTH, KaK Ba)XKHOMY pPE3YJbTATy YEIOBCUSCKOT'O IO3HAHUS, MPUYECM
caMa MYApPOCTb XapaKTePU3YeTCsl KaK ~TIO3HABATEIbHBIA MPOLIECC WM KE
croco0 mony4eHus: 1 00paboTKH UH(OpPMAILUH, JOCTOMHCTBO, ITPECTIKHASL
oOmrecTBeHHass opMa IMOBEICHUS W 0Jaro, WIH XK€ HEOOXOmUMoe s
JTAHHOT'O JIUIIa COCTOSIHUE WK ycaoBue sxu3Hn”. (Pyiicens, 2005, ctp. 115).

[TosTOMy HEOOXOMUMO MMETh B BHJY OYCHb BAXKHYIO U BCE BpeMs
PACTYIYIO POJb WHTEIUICKTyalla B OOIIECTBE, YUHMTHIBAsl MPH 3TOM (aKT,
9TO OOpa30BaHHBI M MYIPHIA YEIOBEK SBISCTCS COCTABHOH YacThIO
YeJIOBEUYCCTBA, BXOMUT B €r0 KYJIBTYPY, CBSI3aH C MPOIUIBIM, HACTOSIITUM U
OyIyIIuM BceX JIIOJICH, B cpelie KOTOPBIX OH MPHMEHSCT CBOM 3HAHWS. B
camoM cebe W B OKpyXKalomeHd ero cpeae OH BO30yXOaeT
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HHTEIUIEKTyaIbHBIE UHTEPECHl, caMOMy cebe M OKpYKalolllel ero cpeue
3aJ1aeT BOMPOCHI, Kacarouuecst 31000 THEBHOU KU3HHU U BCErO MUPA.
bnarogapst Hayke W 00pa30BaHHUIO YeJIOBEYECTBO  JOOMIIOCH
3HAYUTEBHBIX YCIEXOB B 00JaCTH TEXHUKHU, OOIIECTBEHHOM KU3HHU, TPY/Ia
U KyIbTYphl KH3HH, HO HEOOXOAMMO OoJiee MOCIEA0BATENbHO U Ooee
PEUINTEFHO MOAYEPKUBATH MOJOKEHUE M POCT YEIOBEKa B OOIIECTBE,
SBJIAIONIErOCA  BERICIIEH IIEHHOCTRIO Kakaoro obmiectBa. B cere
JIOCTUTHYTBIX PE3Y/IbTATOB HCCIEAOBAaHUNA B OOJNIACTH BOCIUTAHUS U
obpa3oBanust BO Bce Oonbleil U OONbIEl Mepe BBICTYMAET Ha TMEpPBbIA
IJ1aH HEOOXOAMMOCTE JOCTOMHOCTH MTOBENEHUS YeIoBeKa, 00eCIeueHHOCTH
€ro SKM3HW, MpaBa Ha CBOOOMY JEHCTBHI, €ro NPSAMOr0 ydYacTusl B
Mpoleccax yrnpasiieHus: 001iecTBoM. U uem GOJbIile MOBBINIAETCS Ka4eCTBO
MPOIIECCOB OOYYEHUS U €ro pPe3yIbTaTOB — OOpa30OBaHUsA, TEM MPOYHEE
CTAHOBATCS OCHOBBI HAYJYHBIX JOCTH)KEHHM, M TeM OOJbIIE YCIEXU
HAYYHBIX UCCIIE0OBAHUI BO BCEX 00JIACTAX UEIOBEYECKOrO MO3HAHUSI.

Opnnako, HEOOXOUMO YJESITh BHUMAHHE Takke BOIpPOCaM TPyia,
KOTOpBIH, Onarogapss 00pa3oBaHMIO, CTAHOBUTCS 0o0jice IMHAMHUYHBIM,
Oonee 3¢ exkTUBHBIM U OoJiee IEHHBIM JUI 4eioBeka. K coxaneHuro, He
BCEr/la HAXOJSTCS B COMJIACHU TPYJ U €ro OIeHKa, ero MOTHBHPOBKA U
COOTBETCTBYIOIIEE OOIIECTBEHHOE MpuU3HaHUWE. B mepuos 0coOeHHOro
MOAYEPKUBAHUS IKOHOMHUUIECKUX YCIEXOB OOIIECTBA, MHOI/A 3a0bIBAETCS
00 aBTOpax 3TUX YCIEXOB, O TPYASAIIUXCS JIIOAAX, HE BCEra MONTYyYaronux
COOTBETCTBYIOIIEE BO3HATPAXKIAECHUE M HAIISKAI[YIO 3a00Ty CO CTOPOHBI
oOmiecTBa. B xakoii ObI TO HU OBLJIO 00JIACTH YETIOBEUYECKOM MEATETbHOCTH,
B TMPOMBIIIIEHHOCTH JIM, B CEJIbCKOM XO3SIACTBE, B Typu3Me, B
3IPaBOOXPAHEHUM WJIM B INKOJE, HACTOSIIME CO3[aTeld IIEHHOCTEMH
OTOJABHHYTHI ~HA 3aJHUN IUIAH CIPaBEIUBOM OIEHKU ux Tpyaa. Ho,
COBPEMEHHBIE YCIIEXH HAYKH M TEXHHUKU JIOJDKHBI T'yMaHHM3UPOBATh HE
TOJIBKO YKU3HbB, & TAK)KE TPY/I YETIOBEKa, IPUUEM JIO TOM CTENEHH, YTOOBI OH
CTaJl TBOPYECKMM, JUHAMHUYHBIM, AKTHBU3UPYIOIIUM, MPUBJIEKATEIbHBIM,
Pa3BUBAOIIMM MBINUICHUE U JICITELHOCTh YEIOBEKA.

Crnenyer Takke 3aJyMbIBAThCS O CIIOCOOHOCTH YEIOBEKA BBIXOIUTH
HABCTpE4y JpYyr APYry, 00 €ro OTKPBITOCTH, YECTHOCTH, JTHKE U
HpPaBCTBEHHOCTHU. [10TPEOHOCTH B ATOM YYBCTBYETCSI HE TOJILKO B 00JaCTH
OOIIECTBEHHBIX HAYK, a TAK)KE B 00JIACTH €CTECTBOBEACHUS M TEXHUKH, TAK
KaK BCe SBJCHHUs B OOIIECTBE, KaK B MPOHM3BOACTBE, TaK U B JPYTHX
00/1acTAX UYENOBEYECKOM JEATETBHOCTH, HAXOAAT CBOE OTPaXKEHHE B
MICUXUKE JIIOJIeH, B MX MEpeXuBaHUAX. [103TOMY HYXKHBI T'yMaHU3AIUS U
JeMoKpaTu3ais obmiectBa. Tak Kak Jake TEXHUYECKHH pabOTHHK, BCe
PaBHO WMH)KEHEP JIM OH WU YYEHbIH, MPUXOAUT B KOHTAKT HE TOJBKO C
MaTepHalioM, a TaK)Ke€ C YEIOBEKOM, MPUMEHSIOIIUM CBOU 3HAHUS U
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CMOCOOHOCTH B MPOIECCE MPOU3BOACTBA M HAIIOJHEHHBIM MEPEKUBAHUSIMH.
Jlaxxe ¢ 9TOM TOYKHM 3peHUs] HEOOXOAMMO (Jenasi Mpud 3TOM YIIOp Ha
OTOX/IECTBJIEHUE YENIOBEKA C €r0 TPYAOM U C OOIIECTBOM, B KOTOPOM OH
KMBET, C €ro MOTUBHUPOBKOW, C CO3JaHHEM UYEIOBEYECKUX U
6IaroNPHUSI THBIX YCIIOBU HKU3HH) MOCTOSTHHOE MOMOJTHEHHE
€CTECTBOBEAUYECKOr0 MIIM TEXHHYECKOrO OOpa30BaHUsl, WM K€ HAyIHOM
MOATOTOBKK,  OOpa30BaHHEM  SKOHOMUYECKHM,  COI[HOJIOTHUYECKHM,
MICUXOJIOT HYECKUM, MeIaror iYeCKuM, ITUYECKUM, SI3BIKOBBIM,
IopuanYeckuM, MeremkepckuM  T.11. (Cempax, 2008, crp. 17). OnenuBas
JIOCTHKEHUSI HAYKU U 00pa30BaHusl, CIEAyeT UMETh B BHIY, KaKyIO MOIb3Y
MPUHECITH OHU JIIOJSIM B PETHOHAIBLHOM, HAIIMOHAILHOM WJIH TII00aIBLHOM
Macmtabax. CreayeT 3amaBaThCsi BOIMPOCOM O TOM, HACKOJIBKO MBI
CIIoCOOHBI OOPOTHCS ¢ HUIIIETOM, Oe3padoTuIleii, 3a00IeBaHUAMU, BOWHAMH,
C pasHMIEH Mexay OOraThIM CEBEPOM M HHUIIUM IOTOM, HJIH K€ C
napajiokcaMH JOCTH)KEHUH HAyKd B OOJACTH aCTPOHOMHH, MEIMIMHBI,
a’POHABTUKHU, KOCMUUECKHUX UCCIEIOBAHUIN U C (PAKTOM HATHUMS YHIDKSHUS
JIOCTOMHCTBA Y€JI0BEKa YETIOBEKOM.

Taxoke 1Mo 3TUM MPUYKUHAM CIIEYET OTMETUTD, YTO PA3BUTHE HAYKU U
00pa3oBaHusl, JOCTIDKECHHE BBICOKHX pE3yIbTaTOB B JTHX 00JacTsX,
JIOJDKHBI MITH pyKa 00 pyKy € OOIIMM pa3BUTHEM YeIOBEUECKOU JINUHOCTH,
MpeXJe BCEro B 00JacTH TyMaHM3Ma M MOAXoja K JIoAsM. Bo BCIKOM
ciiydae, HEOOXOAMMO TIOCTOSIHHO ITOJYEPKUBATh 3HAYCHUE JIMYHOCTH
YeJIoBeKa U TOro (hakTa, YTO OHA SBJISAETCS BBICHICH IIEHHOCTHIO OOIIECTBA.
HauGonblilero mnpuMeHEHUs W TMPEANOYTEHUS JOCTAETCS JIOCTHIKEHUSIM
HAYKU B 00J1aCTH TEXHUKH U €CTECTBOBECHUS, PE3YIbTAThI OOIIECTBEHHBIX
HAyK MHOT/IA HEJAOOICHUBAIOTCS.

BcernescTBre 3TOr0 BO3HUKAIOT OONBIIME PA3HUIBI MEKAY JIIOIABMHU,
CTpaHaMd ¥  [UBWIM3ALMSIMHU, BOCIPUHMMAEMble KaKk YCTOHYHUBOE
HEraTUBHOE SIBJIEHUE COBPEMEHHOI'0 MUPA U YeoBeuecTBa. MIMIyIIbChI st
VIyYIIEHUs] CHUTYyallud CleAyeT WCKaTh B aHajW3e HWCTOPHUA U
COBPEMEHHOCTH, 4  ypPOKaMH, W3BJICUCHHBIMH W3  HHX, HAJo
BOCIIONIB30BATHCSI B MPOIECCE  YIpaBjieHHs —riiobanu3aiueil  mupa.
VYka3zaHHOE peEIIeHHe MOXET MOCIYKHTh HMITYJIBCOM JUIS ITOBBIIICHUS
KayeCcTBa JKU3HM, SIBJISIONIErOCS MPEAMETOM KCCIIEMOBAHUN pa3HBIX
OpraHMU3aliii COBPEMEHHOI'0 MHpPAa, COCPEIOTAYMBAIOIIMX CBOE BHUMAaHHE
HAa TaKWX TOKA3aTeNsIX Kak ~COCTOSHHE OKPYXKAIOMIEH Cpelbl, 3J0pOBbE U
3aboieBaHusl, JTUYHAS W KOJUIEKTHBHAS 0€30MaCHOCTh, YPOBEHb KUIIbS,
B3aMMOOTHOIIIEHUST  JIFOJICH, HCIOJb30BAaHME CBOOOJHOIO  BpPEMEHH,
COIMAJIBHBIX M TEXHOJIIOTHYECKUX XaPAKTEPUCTUK TPYJa, BO3IMOKHOCTEH
y4acTUsi B MPOIECCaX YIpaBjieHHus OOIIECTBOM M TIPaKTaHCKUX CBOOOM”
(OnppeiikoBuy, 2005, ctp. 72).
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BOJIOHCbKA CUCTEMA OCBITH TA ii BILJIMB HA
YKPATHCBKY MOJEJb ATECTAIII

JLE Lxasap
Buwa amecmayiiina komicia Yxpainu

Sk Bimomo, bornoHckka neknapanisi 6e3nocepeqHbO HE TOPKAETHCS
MUTaHb aTecTalii KaJapiB BUIIOI KBadikamii, TOMy € 1morpeda po3IisIHyTH
JIesiKi ITUTaHHS, SIKI BAHUKAIOTh Y 3B’S3KY 3 MM B Y KpaiHi.

VYyacHuku BosoHCHKOrO Ipolecy BH3HAIOTh, II0 HayKa MAa€ CTaTH
CKJIaJIOBOIO OCBITH — HEBIJ] €EMHOIO YACTHHOKO TaK 3BaHOi ,,CBPOMH 3HAHB,
TIPO SIKY HAeThbCsl y TOKYMEHTaXx, [0 CyNpPOBOIKYIOTH bonoHChKuit mporiec.

VYkpaiHa akTHBHO BKJIIOYMIacs y poOOTy 3 ajanTamii BHUMOT
Jexnmapanii 710 HarioHanbHOi OCBITHBOI cucreMu. 3JycwnisiMu MOH
VYkpainun po3pobseHo mpoekt Ilporpamu 3 miAroTOBKM Ta IPOBEIECHHS
MIeIaroriyHOr0 eKCIIEPUMEHTY IIOZ0 BIIPOBAPKEHHSI KPEIUTHO-MOIYJIBHOT
cucremn (ECTS) wnaBuwanpHoro mpomecy y By3ax III — IY piBHiB
akpeauranii. Exciepument posnoyascst Beepeanti 2003 p. i po3paxoBaHHit
Ha ImicTb pokiB ToOoto mo | BepecHs 2009 p. Cepen mnpiopureTis
eKCIIEpUMEHTY — I00ya0Ba €BpPONEHCHKOrO MPOCTOPY BHIIOI OCBITH SIK
MEPEAYMOBA  PO3BUTKY MOOUTBHOCTI TPOMAJsIH 3 MOXJIMBICTIO iX
MpaleBIalTyBaHHS Ta IIBUIICHHS pOJIi YHIBEPCHUTETIB Yy pPO3BUTKY
HAlllOHANBHUX Ta  €BPONEHCHKUX KYIBTYPHHUX IIHHOCTEH, HOCIIB
HaIliIOHAIBHOI Ta €BPOMNENCHKOI cBioMocTi. [1]

VYkpaiHa, aKTHBHO IHTEIPYIOUHCH Y €BPONEUCBHKI CTPYKTYpH, MaE
TAKOX TEepPEeXOANUTH Ha BIANMOBIMHI craHmapTH y cdepi ocBitu. Ilpore Hac
LiKaBUTh THMTaHHS, sKEe MpsAMO He O0OroBoproeTbcs y bomoHchKii
JeKnaparii, ane, SKEe XBWIIOE YKpPaiHCbKY HAyKOBO-OCBITSHCHKY
rPOMaJChKiCTh. VileThcss MpO  CIHIBBITHOUIGHHS — €BPOMEIiChKOI  Ta
HAIlIOHAIBHOI CHUCTEM KBajlidikamii KaJapiB BHIIOTO piBHS. SIKHM YHHOM
TpUueTHaHHS 10 BonoHCHKOI nekiaparii BIUIMHE Ha CHCTEMY aTecTaiii
HAyKOBHX KaJpiB B HaIIiil kpaiHi?

Cnin 3a3Haunty, mo y “Tlporpami miii momo peamizaiii MoJI0XKeHb
Bononcekoi  gexmapaiiii B cucTeMi BHINOI OCBITH 1 Haykd YKpaiHu”,
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3arBepmkenHoi Hakazom MOH Ne49 ix 23. 01. 2004 p., cepen pe3yabTaTiB
peanizamii mporpamu mepeadavyaeThcs 1 “3ampOBaDKCHHS B YKpaiHi
3araJbHOEBPOINEHCHKOI CHCTEMH HAYKOBUX CTYIEHIB”. [2]

Ha cporomni Ba)KKo TOBOPUTH TIPO 3araJlbHOEBPOIEWUCHKY CHCTEMY
HAyKOBHX CTYIEHIB, a/Ke y LIIOMY psijii KpaiH €BpOINH, TAKHUX, CKaXIMO,
sk Benukiit bpuranii, Himewuuni, Ionemii i€ ABOCTyIEHEBa CHUCTeMa
TIPUCY/KEHHSI HAYKOBUX CTYIIEHIB, BiMIiHHA BiJ IHIIMX €BPONEHCHKHUX
KpaiH, Xoua W He 30BCIM Taka, sK B YKpaiHi. Aje X Ii KpaiHH TaKox
HaJleKaTh JI0 €BPONEHCHKOT0 MPOCTOPY OCBITH Ta HAaYKH, TOMY JIOTiYHO
Oyno 0 po3rIAgaTH MOHATTS ‘3arajibHOEBPONEHCHKOI CHCTEMH HAayKOBHX
CTYNEHIB” SIK TaKe, 10 HE CTaH/JaPTU3YeE, a BPAaXOBYE HalliOHAIBHI CHCTEMHU
HAYKOBUX CTyHeEHiB. J[o pedi, I1e IUJIKOM y3TOJDKYEThCA 3 1. 36 posniity 15
“HamioHanpHOT TOKTPUHH PO3BUTKY OCBITH ~ B YKpaiHi, SIKa IIPOTOJIONIYE,
o iHTerpamis YKpaiHCBKOI OCBITH Yy MIDXHapOIHHMH OCBITHIH IIpocTip,
cepeq IHIIOT0, IPYHTYETHCS Ha “TIpiopHTeTaxX HaliOHAJIBHHUX iHTEepeciB”. [3]

Crij 3a3Ha4uTH, 0 B YKpaiHi chopMmyBanacs crerudivyHa cucrema
opraHisaiii Haykd, sKka cKiIagaizacsa aecaTwIitTTsimu. OcoOnuBicTh 1i
MoJNsATae y TOMY, IO OKPIM HaBUAJIBHMUX 3aKNIaJiB, PO3BHTKOM HAYyKH,
0CO0JIUBO, 1i TEXHIYHHX, IPUPOAHUYUX Ta MPHUKJIATHAX HAIPSMKIB aKTHBHO
3aliMaeThcsl CUCTEMa IHCTHTYTIB y pamkax HamioHanbHOI akajgemii Hayk
(HAH) Ykpainn. HatomicTs €Bporeiickka Hayka SIK IPaBHIIO 30CepeKeHa
a00 X B YHIBEPCUTETCHKHX IIEHTpaX, a00 X IHCTUTYTaX, IO MaTPOHYIOTHCS
BIJMIOBITHUMHU  YHIBEpCHTETaMH YW  NPUBATHUMU  HEJECPKaBHUMHU
KOpropamisiMi. 3MIHUTH YKpaiHCBKY CHCTEMY, BHXONSYM JIMIIE 3
NIPUPOJHOro Oa)KaHHS IHTETpyBaTHCS y CBITOBHMH OCBITHIM Mpolec Ha
npuHOMNax bonoHceKkoi nexiaparliii 3a KiJibka pOKiB HaBPSA UM MOKIINBO.
Ta um # gomineHO e pobutu B3arani? lle ckimamHe mMUTaHHS ACpPKABHOI
TIONITUKH, SIKE CTOCYETHCS HALIOHAJIBHHUX IHTEpPECiB y cdepi HayKoBOI
ISTIBHOCTI.

BpaxoByroun 0cCOOJMBOCTI TPHCYIKEHHS HAayKOBUX CTYIEHIB B
Vkpaini Ta 3aKOpIOHOM, BHUHUKAE INpolieMa B3aEMHOTO BH3HAHHS LUX
CTYNEHIB: yKpaiHCHKMX — 3aKOPJOHOM, a 3aKOpAOHHUX — B YkpaiHi. Lle
BHU3HAHHS B HAIIii KpaiHi BiIOYBAETHCSA NUITXOM MepeaTecTallii, mpuaoMy
TaKUM YHHOM, IO JOKTOp (iocodii mepeaTecTOBYEThCS JIMIIEC Ha
KaH/au/jaTa HayK. Y 3B’SI3Ky i3 NMPOIOHOBAHUM aBTOPaMH 3aKOHOIPOEKTIB
PO BHILY OCBITY Ta aTeCTallil0 yBEIEHHSM CTYNEHs JOKTopa Qisocodil
3aMiCHTh KaHIU/aTa HAayK CUCTEMa IepeaTecTarii K MeXaHi3M BU3HAHHS Y
YKpaiHCHKil arecramiiHii Mojeni 30epiraeTbes. Tak camo sIK 1 30epiraeTbes
HAyKOBHUH CTYIIHB JOKTOpa HayK.

JlokTop Hayk — Iie HalioHaJIbHA OCOOJIMBICTH YKPaiHCHKOI CHCTEMH
TIPUCY/KEHHSI HAYKOBUX CTYIIEHIB, AaHAJIOTIB SKOMY 3a MeEXaM{ Halloi

155



kpainu Ta Hu3ku kpain CHJI, Hemae. ®DyHkIliro mepeaTecrarii 3IiHCHIOE
BAK Vkpainm — crnemiajdbHUA OpraH ILEHTPaJbHOI BIIAAM IILIIXOM
3aJIydeHHs CIIeIiaTi30BaHMX Ta eKCIEPTHHUX paJl 10 [[bOT0 MpOLECy.

Sx DBonmoHCHKMI TpolleC BIUIMBATUME HA CHUCTEMY aTecTarlii
HAyKOBHX KaJpiB HaIIoOi KpaiHM y MoAajbIIoOMy - MOKaxke dac. [Ipore yxe
CBOTOJIHI BIIaa pOOHTH MEBHI KPOKU Y HANPSMKY 30JMKEHHS! YKPaiHCHKOT
Ta €BpONENCHKOI Mozenel atectauii. Ha posrisni mapnameHty mepeOyBae
3akoHONpoekT “IIpo BHeceHHs 3MiH 1Mo 3akoHy Ykpainm “TIpo Bumy
ocBiTY”. Y 4YacTHHI HOpPM, IIO CTOCYIOTHCSI aTecTamii HayKOBUX KaJpiB,
3aKOHOIIPOEKT OOCTOIOE JIBOCTYIIEHEBY CHCTeMy arecramii. Y c1.58
3aKOHONPOEKTY 3a3HadaeThcd: “HaykoBUMH CTymeHSMH €. JIOKTOp
¢inocodii; qoxTop HayK”.

BaxnuBuM KpOKOM Yy HampsiIMKy MOJEpHi3alii arecraniifHoro
NpoLleCYy MOK€ CTaTH 3alpOBa/DKCHHS TPHHIMITY YHIBEPCHUTETCHKOI
aBToHOMIi. VY 3akoHompoekTi “IIpo Buily OCBiTY” 3a3Ha4aeThbcs, IO
“BUIIMI HABYAIBHUH 3aKJIaL..../1i€ BiIIOBIIHO JIO ... MPHUHIMITIB aBTOHOMIT”.
CBiUEHHSIM  aBTOHOMi3allii  yHIBEPCHTETCHKOi OCBITM cTaB  YKa3
[pesunenra Yxkpainn “TIpo 3axoau mo/0 migBumeHHs crarycy KuiBcpkoro
HaIiOHAJILHOTO yHiBepcutTeTy iMeHi Tapaca IlleByenka”, me cepeia iHIIOTO
3a3HAuYCHO, IO YHIBEPCUTETY HANAETHCI NPaBO “TIPUAMATA OCTATOYHE
PIIIEHHS IO/I0 MTPUCY/KEHHS HAYKOBHUX CTYIEHIB Ta BUCHUX 3BaHb .

Io x cTocyeThcs 3akoHONPOEKTY - “IIpo arecTamiro HAYKOBHX Ta
HAyKOBO-TIEJIArOTIYHMX KaJApiB BHINOI KBaJidikamii”’, TO HHUM TaKOX
nepe0a4aeThCsl CKacyBaHHS CTYIEHS KaHUaTa HayK, 3aMiHUBIIN HOTo Ha
JokTopa ¢inocodii, ajne IpH HOMY 3aJIHMIIAETHCS 1 CTYMIHD JOKTOpa HayK.
Y cr. 6 BKa3aHOrO 3aKOHONPOEKTY 3a3HauyaeThess: ‘B Ykpaini
TIPUCY/IXKYIOTHCSI HAYKOBI CTYyIeHi JoKTopa disocodii Ta 10KTOpa HayK...”.

OTKe, Ha TOPS/IKY JIEHHOMY ITHTaHHS MaKCHMAJIbHOTO HAOJIKEHHS
YKpaiHCBKOI Ta €BpOMEHCHKOI MOJeNeld arecraiii KajapiB  BHUIIOL
KBayiQikamii, mo Horo BUMarae €IWHUN C€BPONEWCHKUI MPOCTIp BHIIOT
OCBITH Ta HAyKH.

d:xepena:
1. Jlue.: OcHosHi 3acadu po3eumxy euwoi ocgimu Yxpainu y KoHmexcmi
KBononcwvroeo npoyecy / Ynopsonuku: Cmenxo M. @., Bornwobaw A. A., unkapyx
B. ]I, I'pybisnxo B. B., babun 1. I. — Tepuonine: Buo-6o THIIY im.. B. ['namioka. —
2003. - C. 62.
2. BOJIOHCHKHH TIPOIEC: nopmamusno-npagosi 0oxymenmu. / Yinadaui: 3. I.
Tumowenxo, 1. I'. Oniwenxo, A. M. I'pexos, IO. I. Ilanexa. — K.: Buo-6o €spon. yu-
my. —2004. - C. 73.
3. Tam camo. — C. 25.
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JOCBIA NIIAT'OTOBKU JEP)KABHUX CJIYKBOBIIIB
Y BUIIIUX HABYAJIBHUX 3AKJIAJIAX YKPATHI

baemem M.O., @®ypmamos B.C.,
Muxonaiscvruil deporcasnuii cymanimapHutl ynisepcumem imeni Ilempa Mozunu,

(0512)46-41-24, ines@kma.mk.ua

JlepkaBHa KaapoBa IONITHKA B YKpaiHi B CHCTEMi JIepXKaBHOI'O
VIPaBIiHHS OXOIUIIOE BCIO CHCTEMY IEPCIEKTUBHOI 1 CKOOpPIAMHOBAHOI
poboTH 3 KaipaMu JIep>KaBHOTO YIPABIiHHS. AJDKe Jep>KaBHE YIIPaBIiHHS —
ne ofaHa 3 (OpM ISUIBHOCTI JAEpXaBH 1 CIPSIMOBaHA Ha MPAKTHYHY
pearizaiio 3aKOHIB, yKa3iB, IIOCTAaHOB, SKi 3a0e3NeuyloThb JAepXKaBHI
IHTEpEecH, Ta JepP>KaBHOI MO THKH.

[Iporiec poboTH 3 Kaapamu JCPXKABHOTO VIPABIIHHA Mae OyTd
NoOyIOBaHUH TaK, 1100 HAHKOPOTIIMM Ta €(pEKTUBHUM IUISTXOM MPHHTH 10
3aIUTaHOBAHOTO pe3ynbrary. TomMy y mpoueci (QopMyBaHHS KaapoBOI
TIONITUKY, HA HAIl ITOTJISL, TOBUHHA BiZ0OYBATHCS Y3TO/KEHICTh HACTYITHUX
HAaIPSIMKIB:
® po3po0Ka 3araJpbHUX NPUHIMINB KaJPOBOI TONITHKA B CHCTEMI
JIEp>)KaBHOTO ~ YIPABJIiHHS, BU3HAUEHHS MPIOPUTETIB CTpPATETiyHUX Ta
MIPaKTHYHHX;

e OpraHizamiifHo-IITaTHA MOJITHKA, sIKa Iepedavyae B OpraHax Jiep>kaBHOTO
VIpaBIiHHA TIPOIeC IUIAaHYBaHHS MOTpeOM B TPYIOBHX pecypcax,
(dopMyBaHHS CTPYKTYpH 1 INTaTy, NpPU3HAYEHHS, CTBOPEHHS CUCTEMH
pe3epBYy, poTaIlii TOIIO;

e inpopmaniiiHa TMONITUKA — CTBOPEHHS 1 MiATPUMKAa CHUCTEMU pPYXY
KaJIpoBoi iH(pOpMaIlii;

e inaHCOBa moONiTHKa — ()OPMYBaHHS IPUHIMIIB PO3NOITYy 3acoOiB,
3abe3neueHHs e(peKTUBHOI CUCTEMH CTUMYIIIOBAHHS TIpalli;

® [IOJIITHKA PO3BHUTKY KaJApiB — 3a0e3NeUeHHs] MpOorpaMu pO3BUTKY,
npodopieHTaIis i ananTaris CHIBpPOOITHUKIB, MJIaHyBaHHSA
IHAMBIAYaJbHOO  TPOCYBaHHS, (OpPMYBaHHS KoMaHj, mpodeciiina
MIiJITOTOBKA 1 IMiIBUIIICHHS KBaJTi(hiKaIlii;

® OI[IHKA pE3YAbTATIB JISUTGHOCTI — aHaji3 BIiJMOBIAHOCTI KaJapOBOI
TIONITUKY 1 cTparerii opraHizamii, BUSBIEHHs NPOOJIeM y KaJpoBiii podori,
OLliHKA KaJJpOBOr0 NIEPCOHATY.

l'onoBHOIO METOI0 Jep)KaBHOI KaJpOBOi MOMITUKH € (OPMYBaHHS
TAKOr0 KaIpOBOT0 MOTEHIiaITy, SIKUH Y TpOoQeciiHuX 1 AIJTOBUX BiHOCHHAX
J03BONISIB OM 3a0e3neyyBaTH e(eKTUBHE (DYHKIIOHYBaHHS 1 PO3BHUTOK
JIep>)KaBHOT'O arapary.

Cranom Ha 01.01.2008 p. B VYkpaini HapaxoByerbcs 257112
JIep>)KaBHUX CITy>KO0BILiB. J{0 11i€i KITBKOCTI BBIMIIUTH AeprKaBHI CITyKOOBII

157



(9988 oci0), siki mpaIrOOTH B amaparax MiHicTepcTBa 000pOHH YKpaiHu,
MinicTepcTBa BHYTpilIHIX cripaB Ykpainu, Cimyx0u Oesnexkn YKpaiHu Ta
Anminictpanii Jlep>kaBHOI TPUKOPAOHHOI CIykOM VYKpaiHH 1 SKUM
MIPUCBOIOIOTBCSl  PaHTH  JIEpXKAaBHUX  CIy)KOOBILIB, a He BilCHKOBI
(cnientianbHi) 3BaHHS.

3poCTaHHS YHCENBHOCTI MpAIIOIOYMX JIEPKABHUX  CIYKOOBIIIB
3a(pikCOBAaHO B OpraHax i YCTaHOBax, MO 3a0e3MeuyloTh 3IiHCHEHHS
noBHoOBaxkeHb [Ipesunmenta VYkpainu, BepxoBHoi  Pagu VYkpainu Ta
Kabinery MinictpiB Vkpainu, sika cranoBmwia Ha 31 rpymas 2007 poky
2688 ocib (Ha 1 ciuns 2007 poky Oymo 2550 ocib).

AmHarnizyloun BIKOBUH CKJaJx JepKaBHUX CIYKOOBIB, MOXHa
KOHCTAaTyBaTH 3POCTAHHS YHCEIBHOCTI MOJIOMI, BIiKOM JO 27 pOKIB
BKITFOYHO, 10 63180 oci6 (Ha 1 ciuns 2007 poky Oyimo 61785 ocib), xoua
MUTOMA Bara TPAIOIOUUX i€l TPYIMH 3auIIWiack 0e3 3MiH (Ha piBHI
25,6%).

3menmmace Ha 0,2% mnuroMa Bara Jiep)KaBHHX CIIY)KOOBIIB, SIKi
JIOCSITIIY TPaHUYHOTO BiKy, Ha 31 rpyans 2007 poky craHoBuTh 1823 ocodn
(aa 1 ciunas 2007 poky Oyno 2079 ocib).

Ha mocanax I-1II xateropiit B MiclieBUX AepKaBHUX aJAMiHICTpaIlisx
cranom Ha 01.01.2008 p. mpamoBano 655 oci0, 3 skux 26 — roiiB
obnacaux, KuiBcbkoi Ta CeBacTONONBCHKOI AepKaBHUX aaMiHicTpaii, 139
—ix 3actynHuKiB Ta 490 — roJiB palilOHHNX AEpKaBHUX aJAMiHICTpaIlii.

Cepen romiB oOmacHux, KuiBchkoi Ta CeBacTOMOIBCHKOI MiCHKUX
JIepXKaBHUX aJMIHICTpAIliii BiIMOBIIHUN MMOKA3HUK CTaHOBUTH 57,7%, iX
3acTymHUKIB — 38,5%, ToMiB Aep:kaBHUX ajMiHicTpalriil — 48,6%.

BigmosinHo 10 mocranoBn KaGinery MinictpiB Ykpainu Big 28
motoro 2001 poxy Ne 199 mopiuHO  OpraHaMu JAep>KaBHOI BJIAJH
Ha/IAI0ThCS MPONO3ULii 1M010 (GOpMYBaHHS KaJpOBOrO pe3epBy Ha KepiBHI
Tocaay JIep>KaBHUX CIIy)KOOBIIIB IEPIIOi-TPETHOI KaTeropii, Mpu3HauYeHHs
Ha siKi 3aiiicHioe [Ipesunent Ykpainu ta KabGiner Minictpi Ykpainu.

Jlo crnuckiB KaZpoBOrOo pe3epBy Ha KepiBHI IMocaad JiepKaBHUX
CITY>KOOBIIIB TIEPIIOI-TPETHOI KaTeropii, MPU3HAYCHHS Ha SKi 3JIHCHIOE
Ipesunent VYkpainm Tta Kabimer MinictpiB VYkpainu, Ha 2008 pik
BKJfoueHo Oinbme 2500 oci0, 3 HUX Ha Mocaad KEPiBHUKIB LEHTPAITBHUX
OpraHiB BUKOHABYOI BIJIQJY Ta ypSIOBHX OPraHiB JIEP>KaBHOTO YIIPaBIiHHS
BKJIIOUeHO 787 ocib, MicueBHX Jep)kaBHUX aaMmiHicTpariii — 1808.

AHamiz  BIKOBOIO CKJaxy pe3epBICTIB MICHEBUX JEpXKaHUX
aZIMiHICTpaliil CBIYUTH MPO T€, IO CepeJl HUX HAWYMCENBHINIOW € rpyma
BikoM Big 41 mo 50 pokiB - 908 oci6 (50,2% Bix 3aranbHOI KiJIBKOCTI),
LEHTPAJbHUX OpraHiB BukoHaBuol Braau — 320 (41,4%).
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OHOYACHO CITiJ] BiIMITUTH 3HAYHE 30UTBIICHHS YUCEITLHOCTI BIKOBOI
rpynu 31-40 pokiB: cepen pe3epBiCTiB LEHTPAIBLHUX OpPraHiB BUKOHABYOI
BIamy Ta ypsimoBux opraniB — 179 oci6 (23,2%), MicueBHX JepKaBHUX
oprasizariii — 512 oci6 (28,3%).

3HaYHUM HampsiIMOM pPOOOTH € 3aJydeHHS MOJIOAlI Ha Jep)KaBHY
Cyx0y Ta mpodeciiiHa MmiIroToBKa B MariCTpaTypax BHIMX HaBUYAIBHUX
3aKkimalaiB 3a cremiaipHicTio “JlepkaBHe ynpamminHs  Ta “JlepikaBHa
cnyxba”, ska y 2008 pori 3milicHIOBaNiack y 12 BUIIUX HaBYAIBHUX
3axnagax |V piBHS akpeaurariii.

Taoauns 1

Jani npo kareropii oci6, 3apaxoBannx y 2008 poui 3a 1ep:kaBHAM
3aMOBJIeHHSIM 10 MUK0J1aiBCHKOr0 Jep:KaBHOT0 T'YMaHITAPHOI0 YHiBEPCHTETY

imeni Ilerpa Moruan

Haszsa
3aan0BaH0 Ha ICHHY 3aan0BaH0 Ha 3aan0BaH0 Ha ICHHY Ta

Ha
(hopMy HaBYAHHS 3204Hy (hopMy 32049Hy ()OpMY HaBUAHHS .
HaBYaHHS I AT0OTOBKA

3aI104aTKOBa
Ha Ha
BUKOHAHHS
IIporpamu
KaJIpOBOT'O
3a0e3meueHH
s JepyKaBHOL
CITYKOH,
3aTBEPIKCHO
1 Vkazom
% [Ipe3unenra
VYkpainu Bijg
10

pe3epBy UL IPUAHATTS Ha

pe3epBy UL IPUAHATTS Ha

JIepK. CIIykOy

JlepxaBHi ciryk00BIIi
Oco0u, siKi 3apax. 10 Kajp.
BUIyCKHUKH BHIIIX
HavaJIbHUX 3aKJIa/(iB
JlepxaBHi ciryk00BIIi
Oco0u, siKi 3apax. 10 Kajp.
JlepxaBHi ciry)00BIIi
Ocobu, siKi 3apax. 10 Kajp.
pe3epBy UL IPUAHATTS Ha
JIepK. CITyKOy
BUIyCKHUKH BHIIIX
HavaJIbHUX 3aKJIa/(iB

%

X
=S

%

=S
=S
=S

Bceworo
Bceworo
Bceworo
K-t
K-t
K-t

K-t
K-t
K-t
K-t
K-t

JcTonaa
1995 poxy Ne
1035.

29
20
68,9
137
17,24
60
52
86,6
133
89
72
80,89
13
14,6
4,49

< [Te] [oe] <

[Mounnaroun 3 2004 poxy MuxomnaiBcbkuil Aep>KaBHUH TyMaHITapHUM
yHiBepcuter imeni Ilerpa Moruwmu mouyaB MiArOTOBKY MaricTpiB 3a
cnemianpHicTIO “JlepkaBHa cmyxo6a”.

Taoauns 2
Jani npo kareropii mocaa rep:kaBHUX CJIy:K00BLiB, 3apaxoBanux y 2008 poui
3a Jep:KaBHUM 3aMOBJIeHHSIM 10 MIK0J1aiBCHKOr0 Jep:KaBHOr0 ryMaHiTapHOT O
yniBepcurery imeni [lerpa Mornan

Bcroro 3apaxoBaHo | Kareropist mocaj 10 BCTyIly Ha HABYaHHS
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JIepKaBHUX CIIY>KOOBIIIB v Vv \i VI

K-1p % K-1p % K-16 % K-16 %

72 2 2,7 12 16,6 25 | 347 33 | 458

Buxonsun 3 BUIEBHKIANEHOTO, MOXXHa 3pOOMTH BHCHOBOK, IO
JAep:kaBHA KaApoBa TMOJITHKAa — i€ BUPaXEHHS Ha3puIMX MoTped
CYCMIJIbCTBA, BUMOT JKHTTS, IOKOPIHHHMX IHTEpECiB Hapoxy, BaKJIMBa
CKJIaJIOBa YacTHHA ITOJIITHKH JIepXaBH, 11 TOJIOBHA JiHis B cepi 100podyTy,
PO3CTaHOBKM Ta BHXOBaHHsA KajpiB. KazxpoBa momiTMKa TOKJIMKaHA
3a0e3meunTH peajtizalliro Bci€i monmiTHKM nepkaBu. Bona Qopmyerscst i
3IIHCHIOETBCS HAa HAayKOBO-TEOPETHYHIH OCHOBI, IIOCTIHHOMY aHaii3i
MIPAaKTHYHOI JisUTBHOCTI.

Ie € Ba)JIMBMM HAIIPSIMOM BTIJICHHS B JKUTTS JIEPXKABHOI KaJIpoBOI
nomituky  3rigHo IlocraHoBu KabGinery MinictpiB  VYkpainun “IIpo
3arBepmKkeHHst [Iporpamu po3BUTKY nepkaBHOi ciyx6u Ha 2005-2010
poku”.

NMHHOBAIIMH B BBICILIEM
ECTECTBEHHOHAYYHOM OBPA30BAHUUN

Anvwaroea B.B., AI'Y, 2. Axymcxk, E-mail: anshakova v@mail.ru
Kepwenzonvy b.M., UBIIK CO PAH, 2. Alxymck. E-mail: kerschen@asrs.ysn.ru

HapaI[OKcaJ'H)HI)IM SABJIACTCA TOT (baKT, YTO B €CTCCTBCHHOHAYYHOM

O6pa3OBaHI/II/I HU3Y4YCHUC OUCHUIUINH OCHOBEIBAa€TCd Ha 06pa3uax
JIMHEHHOT O MBIINJICHMUA, XO0TsA 00BEKTOM H3Y4YCHUA SIBJIAKOTCS
OBOJIIOLIMOHUPYIOMIUE BO BPEMCHU U MPOCTPAHCTBE CJIOKHBIC OTKPLITHIC,
HEJTMHEWHbIe CUCTEMBEI. B OunoIorun KIIFOYCBEIC HpO6J’IeMI>I

«BO3HMKHOBEHHSI JKHBOM MAaTEepHUW», «BO3SHUKHOBEHMS CO3HaHHS» ObUIH
OTHECEHHI K pa3psly «Hepa3pelMbIX pobiieM Ouonorum». Bmecrte ¢ Tewm,
COBPEMEHHBI YpPOBEHb Pa3BUTUSI HEIMHEWHOW AMHAMHKU (CHHEPIETHKH)
MO3BOJISIET  yTBEPXKAAaTh, YTO CBOMCTBO CaMOOpPraHM3allUd IpHCYILE

CIIOXKHBIM, OTKPBITBIM, CHJIBHO HEpaBHOBECHBIM crcTeMawm,
B3aMMOJICHCTBUSI MEX/y 3JEMEHTaMH B KOTOPBIX, U CHCTEMBI B IIEJIOM C
OKpyXXarolled  cpeqod,  SBISeTCS  HEIMHEHHBIMH  MPOLIECCAMM.
Camoopranmzamust — o00pa3oBaHHe (paKTanbHBIX  «IUCCHUIATHBHBIX

CTPYKTYD» quepes3 CcTaguun «AUHAMHYCCKOI'0  Xaocay, B PEKUME
alepuognICCKux KOJ'Ie6aHPII>i, npoucxoaur 6naroz[apﬂ HaJIUYIUIO
«IIOJIOKUTCIBHBIX» U «OTPULIATCIIbHBIX) O6paTHI>IX CBsI3€l B CUCTEME.
COBpeMeHHOe COCTOSIHME pa3BUTHA CHHCPTCTUYCCKOIO 3HAHUA
MO3BOJITET BECTH OOOCHOBAHHBIA ITOMCK YHUBCPCAJIBbHBIX 3aKOHOB
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SBOJNIOLMHM W CaMOOPTaHM3allM{ CIIOXKHBIX OTKPBITHIX HEPaBHOBECHBIX,
HEJIMHEHHBIX CHCTEM JIF000H NpHpobl. B megarorndeckoii cucreMe Teopust
CaMOOpraHU3alluK IIOJIe3HA MPEeNoJaBaTell0 A TOro, 4TOObL, MEHsA
CTEPEOTUNBI MBIIUIEHHs], KOHCTPYKTHUBHO OCYIIECTBISTH IEPEXO]] OT
MEXaHHCTUYECKOr0  MHUpOBO33peHHss XX  Beka K  KOHIENIHH
CaMOOPraHU3YIOLIErocs  MHUpa; U3  CTyJEHTa  OpraHU3yeMoro B
CaMOpa3BUBAIONIYIOCS  JIMYHOCTH C  HOBBIM  MHPOIIOHMMAaHHWEM U
TOJIEPAHTHBIM CO3HAHUEM.

[NosBuBIIAasicT HEOOXOIUMOCTh paccMaTpUBaTh (yHIaMEHTaJIbHBIE
JUCLMIUIMHBI M 4YelOBEeYecKoe OOIECTBO KAaK HEepacTOPKHUMOE LEIoe
TpeOyeT B CBOIO 04Yepeab OOHOBJIEHUS COAEPAKAHUA U CMbIC/Ia 00pa30BaHHUs.
YmectHo BcrioMHHUTH Te3uc . Tlpuroxuna o ToM, 4TO Hayka He JIOJDKHA
HaXOJIUTHCS B OIIO3MINY K KyJbTYPHOMY KOHTEKCTY. Tak, Ha XMMHUYECKOM
n OuonmornyeckoM otneneHusx SII'Y B pamkax CTaHAApTHBIX TPeOOBaHMI
TIOCTKEHUSI COBPEMEHHOW XWUMHYECKOW HayKH, OpraHW30BaH Y4eOHbBIi
MPOLIECC TaK, 4YTOObI C IIOMOIIBI0 €CTECTBEHHOHAYYHBIX JHMCIUIUINH
CTYIGHT MOI TIIOHATh HACKOJbKO OpraHWYHO 4YeJOBEK BIHMCAaH B
OKpPYXAaIOLIMH €ro MHp W MpPUHITH, YTO OH TMOJYMHEH 3aKOHAM €ro
pasButus. IlokazaHa HEOOXOMUMOCTh B TIPAKTUYECKOH JIESITEIEHOCTH
OpPHEHTHPOBATHCS HAa Haubosee oOIIMe 3aKOHBI IPUPOABLI U 00IIecTBa, KakK
CaMOOPTaHU3YIOIINXCSl CUCTEM B MPOCTPAHCTBE W BPEMEHHU U JIOKAJIbHBIE
(OpMBI UX peasn3anny, HAyJUThCS MTOIa/1aTh B PE30HAHC C HUMH, COXPaHSIS
KYJIbTYPHO-HCTOPUYECKHE OCOOEHHOCTH.

Hampumep, U3 ncTopuy U3BECTHO, YTO CEBEPSHE, XOPOIIO 3HABIIHE
HOJIE3HbIE CBOMCTBA ATeNs, He OOIeNIH TPaXOMOH, TyOepKyIe30M, CaXapHbIM
MabeToM. YUUTHIBasi, 4TO B IPOLECCAX SBOJIONUHM OTKPBITHIX CIIOXKHBIX
CTPYKTYp HpOLLIOE HE HCUE€3aeT, OHO OCTaeTCsi CYLIECTBOBATb B HHOM,
Oojee MEIUICHHOM, WJIM MEHEe HWHTECHCUBHOM TEMIIOMHUpE, IpUBIIEKas
TEHETUYECKYIO MaMsITh, MOXKHO MHTEPIPETUPOBATH Pa3JINYHbIE STHUIECKNE
TpaJullMM Ha IPUMEpPE COBPEMEHHBIX HAyKOEMKHUX OHOTEXHOJIOTHH
nepepaboTku  yHuKaneHbIX Ui CeBepo-Bocroka Poccum  Buios
MIPUPOJHOTO OMOIOTMUECKOTO CHIPBSI C IOJTYYEHHEM HOBBIX MPENapaTos.
Takoii moxxon  mHoMOXeT — OyaylieMy — CHELHAIUCTy  COOTHECTH
00IIETeOPETUUECKHE IIOJIOKEHUSI C JKM3HEHHBIM YKJIaJoM, T.K. TOJBIH
pe3ynbrar 0e3 IyTH, K HEMY BEIyIIEero, 3TO JIMIIb CKEJET HCTHHEL,
HECITOCOOHBIN K CaMOCTOSITENNEHOMY JABHKEHHIO.

YMeHnue MOOMIM30BaTh 00pa3HO-YYBCTBEHHOE (ITPaBOIOIYIIAPHOE)
MBIIIJICHHE HapsAy C JIOTMYECKUM (JIEBOIOJYHIAPHBIM) TPH HM3Y4YEHHH
(yHIaMEHTaNbHBIX HAayK o0Jerdaer W TOHMMaHWe, M 3allOMHHAaHUE
Mmarepuana. VIMeHHO 95Ta UHTerpanus CBHIETEIbCIBYET O 3pEIoCTH,
TIOJTHOLIEHHOCTH M THOKOCTH MBbIIUIEHHUs. TakuM 00pa3oM, MpPOUCXOAMT
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COUETAaHHOE UCIIONb30BAaHUE CYLIECTBYIOIIMX Y UEIIOBEKA ABYX JMAla30HOB
BOCHPUSTHSL ~ JCUCTBUTEIHHOCTH:  CEHCOPHOro  (OCO3HAHHOr0) |
cyOceHcopHOro (Heoco3HaHHOro). Kpome Toro, BaXHO acCOIMHUPOBAThb
JIOTHYECKYI0 MH(OpManuio B JIEBOIIONYIIAPHOM HEHTPE KPaTKOBPEMEHHOU
MIaMSITH C TIPaBOIONYIIAPHBIM LIEHTPOM J0JITOBPEMEHHOMN NMaMSsITH, BKITIOYast
UHTYHIUIO, (OPMUpPYS HOBBIE CBSI3M, YBEIMYHMBAs IPH 3TOM «IIHPOTY
B3IVIAJa» M COXPAHsS TMOMCKOBYIO aKTUBHOCTB TaM, I'Zie C TOYKH 3pPEHUS
OOBIYHOM JIOTHKH CUTYaIHs JaBHO 3allljia B TYMHK.

Takum oOpa3oMm, ycBamBaHWe WHGOpPMAalMKM, B TOM YHCIE,
MIPOUCXOJUT, MHHYSl CO3HaHHE, YTO U II03BOJISIET (DyHIaMEHTaIbHOE
o0pa3oBaHHE NPUBECTH B COOTBETCTBUE HE TOJNBKO C NPHUPOAHOW U
KYJIBTYPHOH cpeJioi, HO U ¢ npuponoi MpinuteHus (Taba.1).

Tabn. 1. Pesxcumst yceausanusi ungpopmayuu (Memoowr 00yuenus)

TpaTUIMOHHBIA METOT U3YUCHUS BBojumebie nomnonHenus,

¢dbyHIaMenTanpHON Hayku, LS-peskum ¢ HS-pexum 0e3

obocTpeHreM obocTpeHus
AHanuTuueckui CuHTEeTHYEeCKUI
PanmonanbHblit DMOLIMOHATbHBIN
Tounblit Heonno3znaunsiit
KonTponupyemsiit HNHTyuTHBHBII
OOBEKTUBHBIH CyObeKTUBHBIN
JuddepeHnupoBaHHbIit HHTerpupoBaHHbIit

3aKoHBI MPHPO/BI g

[poecc 00y4eHHs ¢ MCIONB30BAHUEM CHHEPTeTHYECKOro BHICHUS
MHpa CIIOCOOCTBYET pAa3BUTHIO YMEHHS YCMOTPETh B CETOJHSIIHEM
COCTOSIHUM HEJTMHEHHOW CHCTeMBI T€ ()parMEHTHI, B KOTOPBIX IPOIECCHI
MIPOTEKAIOT TaK, KaK OHM IIUIM BO BCEH CcHUCTeME B MPOLUIOM, U Te
(parMeHThl, B KOTOPBIX MPOIECCHl UAYT TaK, KaK OHU OYIyT MIATH BO BCEi
cucreMe B OyaymieM. DTO MO3BONISIET B JAIbHEHIIEM HE TOJBKO CTPOUTHh
MoJIeH OYyAyIIero, HO W HAXOIWTh €0 B COOTBETCTBYIOLIMX «YI'OJIKAX)
HACTOSIIIEro, II0Ka3aTh, YTO TPOIUIOE W Oyaymiee B CIOXHOH
9BOJIIOLMOHHON  CTPYKType NPUCYTCTBYIOT Ha paBHBIX IpaBax ¢
HacrosimuM. Eme Tomy moarBepkaeHue — 3To pa3paboTaHHBIE CHENKYPCHI
(«MexaHOXUMHYECKHE MPOLECCHl M TEXHOJIOTUN», «DU3NKO-XUMHUYECKUe
OCHOBBI XHUMHUECKUX IpEBpAlleHUNd B Cpelde Ta30B B COCTOSHUU
CBEPXKPUTHUUYECKOH J>KHUAKOCTH» W JAp.) B Y4eOHOM IUIaHE XUMHYECKOTo
oraenenus SAI'Y B pamkax peanusanmu VHHOBaIMOHHOW 00pa3oBaTeIbHOMN
nporpammbl SATY  «Hay4HO-00pa3oBaTeNbHBIA TEXHOMOTUYCCKUN ICHTP
nHHOBaMoHHoro pa3sutus Cesepo-Boctoka Poccum». BHOBb BBeneHHBIE
CHELKYPChl KPOME COAEpKAHUSA, KOTOPOE OINPENENIEHO IOCyAapCTBEHHBIM
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00pa3oBaTENbHBIM  CTaHIAAPTOM,  BKIIIOYAIOT nHopmanuio 00
0COOEHHOCTSIX OMOCBIPHS M O COCTOSTHUHM OMOTEXHOJIOTMYECKHX pa3paboToK
B ycnoBusix kpaiiHero CeBepa. Takxke BBeOeHbl OHMOTEXHOJIOTHYECKHE
paszensl B pabouyro NporpaMMy M Y4eOHO-METOIMYECKHE MaTephalibl
aBTOPCKOTrO Kypca «HesnnHeliHas TUHAMUKA B XUMHYECKUX, OHOIOTUYECKUX
1 OHOTEXHOJIOTHYECKUX CHCTEMAaX).

Hapsiny ¢ obpa3oBanuem Benercst paboTa 10 opraHM3allid HayqHO-
HCCIIEIOBATENbCKUX paboT B oOmacT OWOTEXHONIOTHH IepepaboTKu
OPUPOMHOrO  OHOCHIphs.  brmaromapst  WHTerpalMd ¢ HAyKoOH W
MPOU3BOCTBEHHBIMH OpPTraHHU3AIMIMH OCYLICCTBIISCTCS WHHOBAIIMOHHOE
BHEJIPEHHE PE3YIbTATOB B IIPOM3BOACTBO.

I'eHepupyst HOBYIO HH(OPMAIHIO, U/IEH, COLMAIIBHBIE U KYJIbTYpHBIE
MHHOBAIlUM, ONMPAsCh HA HBOJIOLUOHHBIA MYyTh PA3BUTHA OTKPBITHIX
CHCTEM, MOXKHO B HACTOSIIEM (HampuMep, B 0Opa30oBaHWM) HAaYYUTHCS
PE30HAHCHO BO30YXKAATh CTPYKTYPHI, OJIM3KUE K aTTPAKTOPAM 3BOJTIOLHH.

IIIrOTOBKA KAJIPIB JIJISI IIBEMHOI
IMPOMMCJIOBOCTI -OJHE 3 TOJIOBHUX 3ABJIAHb
IMBEMHOI'O KJACTEPY

bannoesa I.M.,
Xmenvnuyvkuil Hayionansnuil ynigepcumem, Yykpaina

[potitnto 10 pokiB 3 AHS 3aCHYBaHHS IEPIIOTo B YKpaiHi MBEHHOTr0
Kiacrepy. | cborozHi, 03MpalovnCch Ha TOJI MOCTaBJIEHY Mepes co00K0 METy
— BIJPOJDKEHHSI TPOMUCIOBOrO BUPOOHMIITBA Ha [lomiuni Ta YHCICHHI
3aBJIaHHS, CEpe/ SIKUX CIenianizamis MiANpUEMCTB, TIOCTYIIOBE 3pPOCTaHHS
BUPOOHMIITBA, MiIBUIEHHS SKOCTI I KOHKYPEHTOCIIPOMOKHOCTI MPOJYKIIii,
opraHizaiis peKJIaMHUX KOMIIaHIHl Ta IIiJroToBKa BHCOKONPO(ECIHHUX
¢axiBLiB U1 MIBEHHOI NMPOMMCIOBOCTI, MOKHA KOHCTaTyBaTH TOH (hakr,
0 B perioHi BifOyBalOThCs CTaji MO3UTHBHI €KOHOMIYHI HEPETBOPEHHS i
XMEeNbHUIBKAN TTOCTYIIOBO TIEPETBOPIOETHCS Ha MOTY)KHUI LIEHTP JIErKOl
poMucioBocTi B YKpaini. HuHi B mBelfHOMY Ki1acTepi HaliqyeThest OiIbl,
sk 30 mianpueMcTB - BUPOOHMKIB MPOAYKINI Ta IiAIPUEMCTB CEPBICHOTO
CHpsIMYBaHHSI.

[[Mupokomacmrabue KOHKYpPCHE CepeIoBUILIE B JIETKIH
MIPOMHUCIIOBOCTI XMEIFHUYYUHM Ta B YKpaiHi, 110 3HAYHO aKTHBi3yBaJIOCh
3a OCTaHHI POKU, CTHMYJIO€ BHPOOHHUIITBA WIYKATH HOBI MiIXOIU IO
oprasizarlii mpogeciiHoi JisUTEHOCTI.
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He Bce Oyno rmaako B HIBeHHOMY 00’€HaHHI crmodaTky. Ha Toi
MOMEHT 0arato IiJIPHEMCTB Ha XMEJIbHUYYHHI TIJIbKH OpTraHi30BYBaJIHCh
Ta CTaBaJM HA HOTH, OYJIO JyxKe O6arato mpodieM sIK opraHi3auiiHuX, Tak i
TEXHIYHMX Ta MarepiadpHUX. llepmi po3MOBH MPO  CHIBIPAITO
CrpUiMalUCh 3 TiJIO3POI0 Ta [ajieKo He 3 eHTy3la3MoM. AJie KpOK 3a
KpokoM («step-by-step» 3a BucioBOM iHimiaTopa opraizailii KiaactepiB y
XMEIbHUIIPKOMY - aMEpUKaHChKOro ekoHoMicta Bonbgranra Ilpatica)
OUTBIIICT, YYACHUKIB HOBOTO 00’€HAHHS ITOCTYIIOBO TNPSMYBalH JIO
PO3YMIHHSI CHUTBHHX IHTEpECiB, IJICH Ta BHUTOAW. 3HAYHA KIiJBKICTh
BHPOOHUYHUKIB 3PO3YMIJIH, IO MiABUIICHHS SKOCTI MPOIYKINT — 11 TiHCHO
pearlbHMM YMHHUK BIKHMBaHHA. KepiBHMKM  MANPUEMCTB  MOYAJIH
MpaIfoBaTH HaJ TOKPAIIEHHSM YMOB IIpalli pOOITHHKIB, MiJBUIIEHHSIM
3apo0iTHOI IUIaTHI BHPOBA/DKEHHSM COLIOKYJIBTYPHHX HporpaMm Ta
MaTepiaJbHUM CTHMYITIOBAHHSIM €(QEKTUBHOCTI POOOTH MPAIOI0YUX, IO
TIO3UTHBHO BIUTMHYJIO Ha 3pOCTaHHS MaTepiajibHOrO 100poOyTY HAceIeHHS
XmenpHuaurHU. CIPOIIEHHS YMOB pPEECTpallii NPUBATHHUX IiIPHEMCTB
CHpHSI€ 3pOCTAHHIO KUTBKOCTI MIBEHHUX BUPOOHUITB Ta BUXOMY OaraThox 3
HUX 13 TIHBOBOI CHCTEMHU.

B nmanmit wac y XMempHMIIBKIH O0O0JACTI HAWOLIBII iHTCHCUBHO
PO3BHBAETHCS  IpiOHOCEpiliHE BHPOOHMUITBO, IPOAOBKYE PO3MIUPATHCS
chepa IHIUBIAYaTBLHOTO MiAIPUEMCTBA, € PEATI3yETHCS BUPOOHUIITBO
omry 3a iHa3aMoBieHHsSMHU. [Ipu 1bOMY BHUPOOHHILTBO OISTY MaJUMHU
CepisiMM CTaJI0 BHTITHHUM 1 JUIS BEJMKHUX HiANPUEMCTB, TOMY IO PHHKOBI
BIIHOCHHH JTUKTYIOThH MiJBHUIICHHI BUMOTHU JIO 3MIiHM MOjeJeH (MOTHOI Ta
Ce30HHOI), X MozenbHOi OaraToBapiaHTHOCTI, a TaKOX [0 LiIBOBOI
opieHTaNii Ha NOTEHIIHHOTO CITOXHUBAYa.

3a poky iCHYBaHHS IIBEHHOTo KiacTepi OyIo 3ampoBa/keHo OaraTo
Tporpam cIiBmparii, siK TO:

HapuasnpHi:
1. mpoBeneHHs CHUIBHUX CEMIHapiB 3 OIIHKM Ta BU3HAYCHHS IIUISXIB
i JIBUIIECHHS SKOCTI MIBEHHOI MPOMYKIIIT;
2. TpoBe/IEHHS CEeMiHapiB 3 TPOBA/DKEHHS CHCTEM aBTOMAaTH30BAHOTO
MIPOEKTYBAHHS OJATY Ha BUPOOHHUIITBI;
3. TpoBe/ieHHS HaBYAJbHO-BUPOOHWYMX NPAKTHK CTYJIEHTIB B yMOBax
M ATIPUEMCTB KJIacTepy.

OprasizaniiHi:
4. opraHi3allisi HOBUX IiIIPHEMCTB Ta YIOCKOHAJIEHHS BXKE iCHYIOUHX;
5. HayaropKeHHs CIIBOpali 3 IOCTavyalbHUKAMU TKaHWH, QYPHITYpH Ta
00J1aJHAHHS,
6. opranizamis CHUTBHMX IIOi3I0K Ha SPMapKd Ta BUCTAaBKW INBEHHOL
MIPOAYKIIi B T.4. 3aKOP/OHHI.
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Hayxkogi Ta TBOpYi:
7. TIpOBEeNEHHS JIOCHI[PKEHb BJACTHBOCTEH TKaHMH 32 3asABKaMH
i IIPUEMCTB;
8. po3pobka au3aiiHy MpOMyKii A MiANPUEMCTB — WIEHIB KIacTepy;
9. mpoBeneHHs AOCTI/KEHb 3 OpraHi3allii NPOMHCIOBOrO BHPOOHUIITBA
oIy Ta po3po0OKa peKOMEHAALH 3 HOro YJIO0CKOHAJICHHS.

Indopmaniiini:
10. HamanHs mignpueMcTBaM iHgopMallii 3 0araTb0oX NUTaHb OpraHizaii
MIPOMUCIIOBOI'O BUPOOHMITBA ONATY (HOBUHHM IMOCTaYaJIbHHUKIB CKIIAJOBHX
JUIE BUTOTOBJIEHHS OJSTY, HOBUHHM B IIPOBEJCHHI PI3HUX PEKIAMHHX Ta
BHCTaBKOBHX aKIii, TOIIO);
11. cTBopeHHS1 aBTOMATH30BaHOI JJMHAMIYHOT CUCTEMH IIBEHHOTO KI1acTepy;
12. ctBopenHs 0aHKY JaHWX 3aMOBJIEHb HA BUTOTOBJICHHS ITPOAYKIII.

PexnamHi:

13. mpoBeZieHHsT CIUIBHUX BHCTAaBOK TBOPIB, IO BUPOOISETHCS HAIUMH
MATIPUEMCTBAMH, SK y MICTi Tak 1 ydacTb y BeeykpaiHChbKHX BHUCTaBKax;

14. mpoBeneHHsT peKIaMHUX akIiif y BUIVIAAl MOKa3iB MIBEHHHX BHPOOIB
miAnpueMcTB, (HoTo ceciit 11 BugaHHs OYKIETIB 1 pekjlaMHUX OaHHE piB;
15. mpoBeneHHsT IOpIYHMX KOHKYpCiB 1 TenedecruBaniB mMomu «bapsu-
[Mogimuisy au3aifHepiB OXATY MiANPHUEMCTB Ta CTY/AEHTIB.

XMmenpHUAIBKMN — HamioHambHUH — yHiBepcuter (XHY) Bimirpae
BaXJTUBY POJIb B PO3BUTKY €KOHOMikH IlominbCchKoro periony YKpaiHH.
Uepes yuactb y poOOTi JEKITBKOX KIACTEPIiB BiH CIIBIpAIfOe 3 OaraThma
MIPOMUCIIOBUMH TTiIPHEMCTBAMH, JIONIOMAraroyd iM CBOIMH HayKOBHMH
pO3poOKaMH 1 MiJBUIIYIOYHM PiBeHb NpodeciiiHO NMPaKTUYHOI IMiATOTOBKH
ManOyTHIX CIEINAICTIB 3 BHIIOK OCBITOW. 3a 3aMOBJICHHIMHU
mianpuemcts B XHY opranizyBanm xadenpy au3aiHy Ta BiIKpHIH
MATOTOBKY JAM3alfHEPiB 32 HACTYITHUMH CIIEI[ialTi3arist MU:

- JIU3aiiH ozIATY;

- JM3aiiH iHTep €epy 1 MeOIIiB;

- TpadiuHuil TU3aiiH Ta pexnama.

[MiampuemcTBa mBelHOro KiIacTepy Oe3mocepeHbo OepyTh y4acTb y
MiJrOTOBIN  CHEIIANICTIB  JI  CBOiX BuUpoOHuNTB. CmiBnpansd 3
CrynentcekuMm  bymuakom wmoxeneit  (CBM), kadenpamu au3saiiny,
TEXHOJIOTI] Ta KOHCTPYIOBAHHS IIBEHHUX BUPOOIB, MAIIIMH 1 arnapartiB JIETKOI
TIPOMUCIIOBOCTI JT03BOJISIE KOPUTYBATH HaBYaAJIbHI IIPOrpaMu Ta po3poOIIsITH
pEeKOMeHIaIii IO BUPIMICHHS NESIKUX TpoOIeM MiAroTOBKHM KaipiB. He
JUBISTYMCH HA Te, M0 XHY KOKXHHMH piK BHUITYyCKa€ JOCTATHIO KUIBKICTH
CHCIAJICTIB 3 YCIX HANPSMKIB IMBEHHOI MPOMHUCIOBOCTI, a Jnekinpka [ITY
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HaBYaIOTh pOOITHUYIH mpodecii mBavoK Ta 3aKpilHUKIB, MPOTE MpobiemMa
KBaJTi(hiKOBaHMX KaApiB y XMEIbHUIILKOMY Ha CHOI'O/IHI BCE III€ aKTyalbHa.

3 OUTBIIICTIO MiJNPHEMCTB BUIIE IepepaxoBaHi Kadeapu YKIalu
yrogd Mpo TBOPYY CHIiBIPYXKHICTb, IO JO3BOJMJIO YiTKO CIUIaHYBaTH
B3a€MOBUTIHI YMOBHM CIIBIpali 1 TakMM YHUHOM 00 €lHATH 3YCHIUISA
HAyKOBIIB Ta MiANPHUEMIIB 3311 €()EeKTHBHOTO 3POCTAaHHS EKOHOMIKH
periony.

OmKe, Hajaro/mKeHa CHIiBOpaus IIJIPUEMCTB Ta HaBYAJIbHUX
3aKiaaiB M. XMEJIbHHUIIBKOrO, SIKi TeX € WIeHaMH IIBEHHOro KIIacTepy
CIpuUsie 3aIy4eHHIO 10 poOOTH BUPOOHHUITBAX JIETKOI MPOMHUCIOBOCTI
BHCOKOINIpoeciiHNX MONOAMX KaapiB, MO IO3UTHUBHO BIUIMBAE Ha
KOHKYPEHTOCIPOMOJKHICTh MPOJYKIii Ha BHYTPIIIHBOMY Ta 30BHIIIHHOMY
PHHKaX, Ta Ha MOJIIIIEHHS €EKOHOMIYHOTO PO3BUTKY PETIOHY.

IMPOLHECC UHTEI'PAIIUN B COEPE BBICHIEI'O
OBPA3OBAHUA

Kpymoea 3.M.
Jlamesuiickas Axademus Homuyuu, Jlameus, Puza, Izepmanac 8., prutikd@inbox.lv

«Crauxoobpasnuiii pocm 0bpazoeanus u npespawjeHie e2o 8 Camyio
60bULYIO HA 3eMHOM Wiape chepy Uen06eHecKoll 0esimenbHOCmu —
1

00Ha u3 Haubonee XapaKmepHvIxX Yepn MUpP0BO20 Pa3GUIMUSLY.

C 1 mas 2004 roma JlatBus Bctynuna B EBponeiickuii Coro3, craB
CTpPaHOM  y4yaCTHMIIEW YHUKaJbHOW HHTErPAllMOHHON  OpraHHU3aluH,
MIPE/ICTABISIONIEH COOOM NPUHIMITHAIEHO HOBBIH KOMIIOHEHT MHPOBOTO
pasButus. MupoBble TpoLEcCH T00aIu3aluy He OCTaBWIIM B CTOPOHE U
OKa3alnM CBOE BIMAHHE Ha KyIbTypbl HapofoB. Tak I KynbTypHOU
r00aau3aluy  XapakTepHO COJIMDKEHHWE JIeNIOBOM M MTOTPEOHTENBCKOM
KYIBTypel MEXIy pa3HbIMU CTpaHaMM Mupa. OCHOBHBIM  SI3BIKOM
MEXIYHAPOMHOTO  OOIICHUS ~ CTAHOBUTCA  aHDIMHCKUN.  HMHTepHeT
npeziocTaBisieT BCE Ooyee 0OIIMpHBIE BOSMOXKHOCTH MO3HaHUS Mupa. Poct
MEXIYHapOJAHOIrO TypHU3Ma M MUTpAIM HACEJIeHHsS BBIJBUTAET HOBBIE
TpeOOBaHuUs [UIsl TAIILHEHIIIEr0 pa3BUTH MUPOBOM SKoHOMUKH. [lepexon k
WHHOBALIMOHHOW OpTaHW3allMi XO3SHCTBEHHOW >KM3HHM M OOpalleHne K
KOHIIEMIIIUY «YE€JIOBEUECKOro KaluTajgay Kak e€ BaKHEHIIero pecypca
BBIIBUTAlOT TpeOOBaHWE K HMHHOBAIIOHHOW OpraHu3aluu  cQepbl
oOpa3oBaHusl.

! Typuenko B.H. Hayuno-TexHHuecKas PEBOMOLMS U IPOOIEMbI 06pa3oBanHus.- Bompockr
¢dunocopun. 1973.Ne 2 19 c.
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[IpyMEHUTENBHO K «YEIOBEYCCKOMY KAIMTATy» MOCICTHUA TE3UC
MTOPOXK/IACT TPH 3HAYMMBIX MOMEHTA CUTYAIUU:

- BO-TIEPBBIX, 3HAHUS CTAIH «IPOU3BOJUTHCS»  OOIBITUMHU
KOJUICKTHBAMH JIFOJICH, HYXIAIONIMXCS B CPEACTBAX COOPTaHM3AIMU Kak
MEXIy CO0OH, Tak M C KOHTEKCTOM IMPEIIOIaracMoro VyIoTpeOIeHuUs
PE3YABTATOB WX TPY/Aa — 3HAHUIA, YTO BHIIBUTACT HOBBIC TPEOOBAHMUS, KaK K
KBaJTU(DUKAIMH JTFOJICH, TaK U K XapaKTepy CaMUX 3HAHHUIA;

- BO-BTOPBIX, IPOU3BOJICTBO «BCETO OCTAJILHOIO)» TEHEPh TOXKE
TpeOyeT OT JIoAeld HOBBIX KOMIICTCHIHH, CBS3aHHBIX C ITOHUMAaHHEM
HEOOXO0JUMOT0 WHTEIJUICKTYaJILHOTO obecreueHus COOCTBEHHOM
JIESITETFHOCTHA, OTOOPOM U HMCITOB30BAHUEM HYXKHBIX JUIS 3TOTO 3HAHWNA U
WHBIX UHTEJUIEKTYaJIbHBIX CPEICTB;

- B-TpETbHX, HAa0Op KOMIICTEHIIMH TENeph HYKHO OOHOBJIATH
HECKOJIBKO pa3 B TEUCHHUE >KU3HU: TUHAMH3AIUSA OOIIecTBa MpHoOpena
TaKOW XapakTep, YTO YTBEPIKICHHE O TOM, YTO IUKJ JKU3HU KYIETypHOU
HOPMBI TPEBBINIACT CPOK JKU3HU ITOKOJICHHS, OOJbIIE HEBEPHO — 3TO
OTHOCHUTCS M K HOpMaM PO ECCHOHATBHON JIEITEeITBHOCTH.

Cka3aHHOE TMO3BOJIIET CJHENIaTh BBIBOJA, YTO HaykKa, CTaBIlas
«OCHOBHOW TPOM3BOJICTBCHHOW TEXHOJOTHEH» U «HEMOCPEICTBEHHOU
MIPOU3BOUTEIBHON CHIIOW» TPAKTHKU, W HayKa, KOTOopas MIpenomaércs B
cucreMe 00Opa3OBaHHS — 3TO COBEPUICHHO pa3Hble Hayku. M dem spue
TIPOSIBJISICTCS] TUHAMHYCCKHUIA XapakTep OOIIecTBa, YeM ObICTpEee MEHSIOTCS
KYJIETypHBIC HOPMBI B TPEOOBaHUS K POQECCHOHATHHBIM KOMIICTCHITUSIM —
TeM 0oJiee 3aMETCH OTPHIB «HAYIHOTO» COJICPIKAHUS 00pa30BaHUS OT HYX]T
npaxmxn.z OcHOBHasi 3aJlaya BBICIIETO Yy4EOHOrO 3aBEACHUS JIFOOOM
CTpaHBl - 3TO OOYYCHHE W BOCIHTAHHC pPa3BUBAIONICHCS, TyMalOIICH,
CO3HJIAIONICH JIMIHOCTH, TIPUCITOCOOJICHHOM K COBPEMEHHOMY PBIHKY TPYAA.
YCKOpEeHHBIN TEeMIT BpeMEHH TpeOyeT, YTOObI BY3BI JaBalH HE TOJBKO
MpOopeCCHOHANBHBIC 3HAHWS, HO W Pa3BHBAIU COIUAIEHO—TUYHOCTHBIC
KauyecTBa, KOMMYHUKATUBHBIC CIIOCOOHOCTH, YMEHUE paboTaTh B KOMAaHJIE,
TOJIEPAHTHOCTD.

IIpouecc unrerpanuu EBponelickoro Coro3a NOCTENEHHO pacIIupsieT
chepbl COTrJIaCOBaHHOHN JAeATeNbHOCTH. [lepBOHAYANBHO YYpEIUTEIHHBIC
moroBopel  Coo0IlecTBa HE  YASISIIM  OCOOOro  BHUMaHUS — cdepe
00pa30oBaHus, COACPXKATHM JIUIIb CIUHWYHBIC YIIOMUHAHUS O ICHCTBHUSIX
CoobmiectBa B 3TOM 00JaCTH B KOHTEKCTE CO3JaHHS U 0O0ECIEUYEHHS
(¢yHKIIMOHUpOBaHUs oOmIero peiHKa. Haumnas ¢ 1970-x 1T. B pamkax
Coo01mecTBa cTajay MPOBOAUTHCS HEKOTOPBIE MEPOIPHUSITHS 10 HHTETPAIAN
B obOmactu oOpa3oBanus. Ha ceromusmHuMid naeHs B JloroBope 00

2
B.Mapaua O6pa3oBaHie Ha pyOeke BEKOB: METOI0JIOTHUECKUEe cooOpakeHus. MOCKBa.
http://www.experiment.lv/rus/biblio/obraz _21veka/l.4.marada.htm (mpocmotpen 07.07.2008)
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yupesknenun EBpornelickoro Coro3a cpefu HampaBieHHH JeSTENbHOCTH
CoobOmiectBa Ha3BaHa cdepa o00pa3oBaHHS H  MPOPECCHOHATHLHOTO
0o0y4deHHs. DTOMY BOIPOCY IMOCBSIIEHBI TONKeHus cr. 149, 150 riaBer 3
paszena X| «O6pazoBanue, IPO(ecCHOHANBHOE 00YICHHE 1 MOTOLEKEY.

CaMbIM aKTyaJIbHBIM JIOCTIDKCHHEM COTpYAHHYECTBA B cdepe
oOpazoBanusi, Oe3ycioBHO, sBisiercst bomoHckuii mpomecc. B Tekcre
Bomoncko#t  meknmapanuu  cOPMYIMPOBAHBI IMIECTh OCHOBHBIX IIENed
WHTErPalIOHHOr0 IIpoliecca, KOTOPhIE OTpaXkaloT TpeOOBaHWS BpEMEHH U
MIpeyCMaTPUBAIOT KOHKPETHBIE MEPOIIPUSATHS sl peaTi3ainy YiaydIeHns
KagecTBa o0Opa3oBaHWs NYTEM ITOOMIPEHHS COTPYAHHYECTBA MEXKAY
cTpaHamu. Jleknapanys IJacuT, 9YT0 UCXO/sl U3 Ha3HAUYEHHBIX HaIlpaBIeHUN
n Onarojapsi UCKIIIOUYUTEIBHBIM JTOCTHKEHHUSM IMOCIEJHUX HECKOIBKHX JIET
mpolecchl, Tnpoucxoxasmue B EBpome, mpuoOpenu Oonee KOHKPETHBIN
Xapaxrep, craiu Oojee IMOJHO OTBEYATh peaiusM cTpaH EBponeiickoro
coro3a U ero rpaxnaH. "EBpona 3HaHMHA" Temepb y)Ke IIUPOKO MpHU3HAHA
KaK He3aMEHHMMBIH (DakTop COIMAIFHOrO W T'yMaHWTAPHOTO Pa3BUTHS, a
TaKkKe KaKk HEOOXONUMBI KOMIIOHEHT OOBEIMHEHHsS W OOoramieHus
€BpPONEHCKOr0 Tpa)KIaHCTBAa, CMOCOOHOrO K IPEJOCTaBICHUIO €ro
rpaXJaHaM HEOOXOIMMBIX CBEJECHUH JUIi TPOTHBOCTOSHHUS BBI30BAM
HOBOTO TBHICSIUENIETHSI OJTHOBPEMEHHO C MIOHUMaHNUEM OOIIHOCTH IIEHHOCTEH
W TpPUHAUISOKHOCTH K  OOMIeMy COLUMaIbHOMY M KYJIBTYpHOMY
MIPOCTPAHCTRBY.

Bo BpemeHa cBOOOAHOrO pBIHKAa TpyAa KadecTBO 0Opa3oBaHUS
ompeziesieTcss  HE  TECHBIMH  CBSI3IMH  Y4eOHBIX  3aBEICHHHA  C
MIPOU3BOJICTBCHHBIMHU MIPEANPUATUSIMHE, 2 TPYIAOYCTPONCTBOM BBIITyCKHUKOB
U WX KOHKYPEHTOCIIOCOOHOCTBIO, K TOMY K€, NpPUMEHEHHE 3HAaHWH He
OrpaHUuYMBAETCS TEppUTOpUEN ofHON cTpanbl. Ompeaensis KauecTBO
TIOATOTOBKM CHENWATUCTOB, HYXXHO OpaTb BO BHUMAaHHE IPHCYTCTBUE
Hay4HBIX HCCIIEJOBAaHUI B BBICIIEM y4eOHOM 3aBEIEHHH, €CIH UX HET, TO
HEJIb3s1 TOBOPHUTH O KaUECTBEHHOW MOITOTOBKE.

3HavyeHHe TEOPETUYECKUX 3HaHWK B mporecce (HOpMHUPOBAHMS
npoeccuy 3aKII0YaeTcs B TOM, YTO OHHM IOMOTAIOT CTYJEHTaM OCO3HATh
CBsI3b MEXTy HAYYHBIMHU 3HAHHUSAMHU B IIEJIOM, B TOM, YTO HAyJIHBIC 3HAHUS
HEMOCPEJCTBEHHO CIIOCOOCTBYIOT COBEPIIEHCTBOBAHUIO TEXHOJIOTUIECKOT0
mpolecca M JIOCTHXKEHUIO BBICOKOM  TPOW3BOJUTENHEHOCTH — TpY/Aa.
[pakTiyeckas AeATeTHLHOCTE OCHOBBIBAETCS HA HAYYHBIX M TEOPETHUYECKHX
3HAHMAX. !

® Ipaso Esponeiickoro Coro3a B Bompocax i otBetax: yues. [locobue/ C.F0. Kammkun. Mocksa
TK Ben6u, U3natensctBo npocmnekT, 2005.-304 c.

4 OcHoBbI Mpodeccronanbroii negaroruky. Usn. 0-75 2-¢, lipodrenarornka. Mockaa,
Beicias mkouna, 1977, 373 c.
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[logBoxas WTOrW, HYXXHO OTMETUTH, YTO COTPYJHHYECTBO B cdepe
0o0pa3oBaHUsi OTKPHITO JJIsl BCEX 3aWHTEPECOBAHHBIX CTpaH, He
OIpaHUYMBAsACh PaMKaMH COH033a, M KaK MOCIEAYIOIMUH pe3yabTaT - 3TO
310pOBas KOHKYPEHIMs BY30B. XapaKTepU3ysd OCHOBHBIE 3Tallbl pPa3BUTHUSA
Ipolecca MHTErpaluu B cepe BBICIIEr0 00pa3oBaHUs, MPOCIEKUBAOTCA
CleyIole TeHASHIUH: paclupeHue cepbl AeATeNbHOCTH; pa3padoTka
HOBBIX HaNpaBJIeHUM NapTHEPCTBA, BBIABIKEHHE BONpOCAa KadyecTBa Kak
HaWBaXHEHIIEro; COOJIONEHWE NPUHIUIOB MPONOPIUOHAIBHOCTH U
HEJIMCKPUMUHAIMY, a TaKkxke 0co00 OTMEUEHO COXpaHEeHHE pa3HOooOpa3us
KYJIBTYp pa3HbIX CTPaH.

JOCTUXEHUSA U ITPOBJIEMbBI ObPA3OBAHUSA
JATBUH C MO3UININA TEOPUA KATIUTAJIA

Menvuurxos B.B.
Hayaasnuncckuti Yuusepcumem, Jlameus, Ten.: + 37165428629, e-mail: szZf@du.lv

DKOHOMHYECKAsi KOHKYPEHTOCIOCOOHOCTh (DUPMBI, CTPAaHbl HIIH

COI03a CTPaH B YCIIOBHUSIX INI00ANTH3AIMH U ITEPEX0/ia OT HHAYCTPHATIBHOTO K
MOCTUHAYCTPUAILHOMY, HMH(POPMAIMOHHOMY OOIIECTBY BCE MEHBIIE
3aBHCHT OT OO0JIaJaHus SKOHOMHYECKUMH CYOBEKTAMU TPaTIUIIUOHHBIX
(bopM cOOCTBEHHO IKOHOMHUYECKOTO KAIUTANIA.
B 3TOM Ha HaII B3I, OJHA M3 MPUYHMH TOTO, YTO, CPABHUBASI OCHOBHBIE
MOKa3aTeJau Ppa3BUTHUS  OTAENBHBIX CTpaH, OOJAJAOIIUX [PUMEPHO
OMHAKOBBIMUA YHCIEHHOCTBIO HACEJCHUS WM Pa3MEPOM MPUPOIHBIX
PECYPCOB, MBI HAXOJAMM WX JAl€KO OTCTOSAIIMMH JPYr OT Jpyra [0
MOKa3aTessiM BaJIOBOTO HalroHansHoro goxona (BH/I) Ha nymry HaceneHus
(cm. Tabmuy 1).

Tabmuma 1.
HekoTopbie 0CHOBHBIE NMOKA3aTeJIN PA3BUTUS
Basosoii 5 OO6pazoBaHue
HAIMOHAJIBHBIH
Crpana Hacenenue, J0XO0J1 O Cpennee
miH. yen. | IIIIC, momn. Ha Ton KOJIMIE€CTBO
Jymry obcnenoBaHus ner
HACeJIEHUs obpa3oBaHusl
Benapych 9,8 6900 2002 11,27
Benrpus 10,1 15620 1999 10,01
I'py3us 4,5 2930 HET JaHHBIX -
Wupus 1079,7 3100 1998/2000 5,03
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JlaTtBus 2,3 11850 HET JAaHHBIX -
JIutBa 34 12610 HET JAaHHBIX -
Hopgrerus 4.6 38550 2000 12,70
ITonbma 38,2 12640 1999 9,27
Poceniickas |45 g 9620 2000 13,70
Oenepanus

CIIIA 293,5 39710 2000 13,83

Hcerounnk: JJoxnan o mupoBoM pazsutuu 2006 roma. CripaBeaIMBOCTb U Pa3BUTHE.
M.: UznarenbeTBo «Beck Mupy, 2006. — C.264-265, 272-273.

KoneuHo, BaXXHBIM (akxTopom KOHKYPEHTOCIIOCOOHOCTH
HSKOHOMHYECKHX CyOBEKTOB sBIIsieTcs oOpa3oBanue. bonee Toro, ero pois B
HOBBIX YCJIOBHSIX, KOHEUHO, Bo3pacraer. He cnyuaiino Muaus, roe cpeanee
KOJIMYECTBO JIET 00pa3oBaHus OoJiee YeM B 2 pa3a MEHBIIIE 10 CPABHEHHIO C
OCTAJILHBIMH paccMaTpuBaeMbIMH MHOW CTpaHaMH, HMEEeT M O4YeHb
CKpOMHBIH noka3arens BH/I Ha nymy HaceneHust.

OpHako abCONMIOTH3MPOBATH pONb  00pa3oBaHUsl Kak (hakTopa
KOHKYPEHTOCIIOCOOHOCTH U pa3BUTHS HAM HE IO3BOJIIIOT W T€ peajliy,
KOTOpBIE OTMEYaroTCsl aHaJIuTHKaMu Bcemupnoro 6anka. B «Jlokiane o
MHUPOBOM pa3BUTHW» YHUTaTeled orchutaloT K MHeHHio Jlanrta Ilputyera
[Lant Pritchett]: «Bo3mokHOe OOBSCHEHHE OTCYTCTBHIO CBS3U MEXKIY
cOJMKEHUEM CTpaH 110 YPOBHIO 00pa30BaHMs U PaCXOKIACHHEM 110 J0X0J[aM
3aKIII0YaeTCsl B TOM, YTO 00y4eHHEe He TpPaHC(OPMHUPYETCS B UEIOBEYECKU I
KaIiiTaJl HEMOCPEJACTBEHHO W IIOBBIIIEHHE CPEIHEro 00pa3oBaTEIbHOIO
LIleH3a pa0OTHHKA OOYCIaBIUBAET JIMIIb HE3HAUUTENBHYIO YacTh MIPUPOCTa
€ro TPON3BOJUTEIIEHOCTI.

Ha namm B3ryisiz, B COBpEMEHHBIX YCIIOBUSIX [UIsl IOHUMAaHUS MICTOKOB
n  (aKTOpOB  KOHKYPEHTOCIIOCOOHOCTH SKOHOMHYECKHX CYOBEKTOB
HEOOXOAMMBI HOBBIE TEOPETHYECKHE ITOAXOIbl, HE OTBEpraromme
TIOJTHOCTBIO CTaphle, HO HX CYIIECTBEHHO IlepecMaTpuBatomue. Tak, B
obyacTu CTpaTU(UKAIMOHHBIX HMCCIIEI0BAHUH aKTHBHO pa3padaThIBAIOTCS
TEOpHH, TJIe IEHTPAITEHOE MECTO 3aHUMAET ITOHSITHE «KAIUTaID).

Pa3zHooOpa3Hble BHIBI pecypcoB (KamuTajoB, akTHBOB) Bce OOIbIIE
OKa3bIBAIOT BJIMSHHE HAa KOHKYPEHTOCIIOCOOHOCTh HSKOHOMHUYECKHX
CcyOBeKTOB, TpeOYyIOT HOBOI'O B3IJIsla Ha o0Opa3oBaHME B aclleKTe
TIOBBILIEHHS €r0 Ka4ecTBa M MO3UTUBHOTO BO3JEHCTBHS Ha 3P(PEKTHBHOCTH
PBIHKA TpYyJa.

B uactHOoCTH, BO MHOIMX CTpaHax OCTPO CTOHMT BONPOC O
TIPOITOPIMSIX MOJTrOTOBKH CIEIUAIUCTOB C BHICIIUM 00pa30BaHUEM: HY)KHBI
JIM B TAKOM KOJIMYECTBE BBIITYCKHUKU I'YMaHUTAPHBIX CIELHAIBHOCTEH MpH
HEJIOCTaTKe MHXEHEPHO-TEXHUUECKUX U €CTeCTBEHHO-Hay4HbIX? B JlaTBuH,
HalpuMep, Tocy/AapCTBeHHOe ()MHAHCHPOBAHHWE JOCTYIHO Bcero 8%
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CTY/IEHTOB, CIEIHAJIbHOCTHI0 KOTOPBIX SIBISIOTCS — COLMAJbHBIE HAYKH,
KOMMepYecKkue 3HaHus U mpaBo, rae B 2006/2007 roxy obywaercs 54,3%
Bcex crymaeHToB. OnmHAaKO camMa MOJIOAEXKb YNPSMO OTKasbIBaeTcs OT
WH)KEHEPHO-TEXHUYECKMX W  €CTECTBEHHO-HAyYHBIX  CIIEIHaJIbHOCTEH,
MIOATOTOBKY IO KOTOPBIM Bce Oosiee mieapo (pUHAHCHUPYET TOCYAapCTBO.
INouemy? Buaumo, Monomexp Jydlle 4eM IPaBUTEIBCTBO OCO3HAET Te
Ka4yecTBa M yMEHHs, KOTOpPBIE CEroHsI BOCTPeOOBaHbI Ha PEalbHOM PHIHKE
Tpyna JlarBuu. Cratucruka cBuzaerenbcTByeT, uro B 2005 romy B cdepe
yCIyr HapomHOro xossiictBa JlatBuum Obuto  3aHATO 62,3% BCex
paboraronux, a nmpousBonwin oHu 73,8% mobaBneHHOM cTtommocTu. [pu
9TOM BCE TPYIHEE CErofHs HAaWTW TO NMpPEANpHATHE, paOOTHUKU KOTOPOTO
MOTIJIM OBl O'PaHUYHTB PE3YNIBTATHI CBOETO TPYAA TOJIBKO HAIMOHAIHHBIMHU
MacmrTadamu.

Peanusys uccnenoBaTebCKUMHU CHIIAMH HECKOJIBKUX YHHBEPCHTETOB
JlarBum macmrabHelii  mpoekt EBpomneiickoro CouumansHoro ¢onzaa
«Cneruaeckre poOsieMbl peIHKAa Tpyna JlaTBuu M ee pernoHoB», MBI
OTKPBUTH TUMOJIOTHYECKHE TPYNIEI PaOOTHUKOB B 3aBHCHMOCTH OT TOTO,
HaOOp Kakux pecypcoB B  HauOomplieii Mepe  oOecriedyuBaeT
KOHKYpPEHTOCIIOCOOHOCTh paboTHHMKa. Ha ocHOBe QakropHOro aHaimsa
BBIJIEIISIFOTCSL TPH TUIOJIOTMYECKUE TPYIIIBI, BEAYIIEH U3 KOTOPBIX SIBISIETCS
«pecrneKTa0eIbHBINA U 3HAIOUIMH MOAEPATOP», VIl KOTOPOrO BaXKHO YMEHUE
CTPOUTH OTHOIIECHUS C TOBApHUIIAMH 10 paboTe, yMeHne o0IIaThCsl, 3HAHUS
U yMeHHUsl pabdoTaTh C KOMITBIOTEPOM, 3HAHWE JIATHIIICKOTO S3bIKa, 3HAHHE
PYCCKOTO sI3bIKa, 3HaHWE APYTMX HMHOCTPAHHBIX SI3BIKOB, COOJIIOAECHHE
TPYOBOH JUCIUILINHEL.

Kak Buanm, KOHKYpEeHTOCIIOCOOHOCTh SKOHOMUYECKHX CYOBEKTOB B
HOBBIX YCJIOBHUSIX Bce OOJbIIE ONpeAeNnsercs He TONBKO TPaJULHOHHBIMU
BUJaMHU KaluTaja, a pasMYHbIM OOBEMOM CIOKHOIO IO CTPYKType
COBOKYIIHOTO KamuTajia 3Toro cyowekra. Cpemu pecypcoB, O KOTOPBIX
TIPUXOJUTCS Pa3MBIIUIATh MOJIO/ISKHU JIaTBHHM, CTpeMsIIeiics K rTo0anbHoM
KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSIX OTKPBHITOH M HEOOJBIIONH SKOHOMUKH
JlatBumn, He TONBKO OoOraTcTBa M 3HAHWS, KaK JBa KJIIOYEBHIX THIIA
PECypCOB, HO M COIMAIIBHBIN KalHUTall, «yMEHUE JIePKAThCS», T10JI, BO3PACT,
3]I0pOBbE, ATHUUECKAS MTPUHAICKHOCTh, BHEITHUN BUA U MHOTHUE JpYyrue
YMEHHS U Ka4ecTBa.

B 2008 rogy couumonmorn MHCTUTYTa COLMANIBHBIX HCCIEI0BAHUIN
JlayraBnmickoro yHHMBEpCHTETa  peaju3yioT mpoekTt ., [lapagurmer
00pa30BaHUs. COIMOJIOTMICCKUN TOIAXOM , TJC BaXKHOE MECTO OTBOJHUTCS
NpU  ONHMCAHUM CHTyallud B CHCTeMe oOpa3oBaHuMs U BBIpAOOTKE
MPAaKTHYECKNX PEIICHUI MO IMOBBIIICHUIO KayecTBa OOpa3oBaHMSI TEOPUHU
KamuTana. Pa3paborana oOmupHas xiaccudpukamms (HopM Kamurana, a
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TaKKe  IPEATOKEHBl  XapaKTePUCTUKH WX  HWHKOPIIOPHPOBAHHOTIO,
O00BEKTUBHPOBAHHOI'O M HMHCTUTYIMOHAJIM3MPOBAHHOTO  COCTOSTHMS,
cTpaTu(UKAMOHHBIX CUCTEM, CIIOCOOO0B Mepeiadu, CHOCOO0B U3MEPEHHSI.

Teopernueckoe 00OCHOBAaHHME WCCIEAOBAHHUS W TPEIJIOKEHHbIE
OIlEpallOHHBIE TAapaMeTpbl KalWuTaja B COLMOJIOTHYECKOM H3MEpEeHNUH
MO3BOJISIT HAaM BBISICHUTH, KaK pa3indyHble (DOPMBI KaluTaja BIUSIOT HA
KM3HEHHBIE CTPATErMU MOJIO/ICKH, UTO HE YUUTHIBAETCS 00pa30BaTEeIbLHBIM
COOOIIECTBOM B YCHJIMSAX MO NPHUBEJCHUIO OOpa30BaHMS M BOCHHTAHUS K
TpeOOBaHMSAM  OOIecTBA 3HAHHWH, Kakas IapajurmMa oOpa3oBaHMs
COOTBETCTBYET BbhI3oBaM X XI Beka.

IKOJIbHBIN ITAPAJOKC: BBICOKASI IEHHOCTD
OBPA3OBAHMSA U HU3KASI MOTUBAIIUA K YUEBE
(HA ITIPUMEPE JIATBHUN)

boponenxo B.®.
Jayzasnuncckuti Yuusepcumem, @axyrvmem coyuanvhvlx nayx, Mncmumym coyuansnoix
uccaedosanuti, Ten. +371 65422163,E-mail: veraboronenko@inbox.Iv.

Crparternyeckuii JOKyMEHT 00 OCHOBHBIX HAITPaBJICHUSX Pa3BUTHS
obpazoBanust Jlareum Ha 2007-2013 rr. ompenenser UenH pa3BUTHS
cucteMbl 0oOpa3oBaHus Ha OmwKamMi nepuon ¥ HaNpaBJICHHS
JIEITEIFHOCTH M0 UX peayii3alyy. DTOT TJIaBHBIA MOJUTHYECKUH JOKYMEHT
B ctepe oOpa3oBaHUs AEKIApUPYET, UYTO «B UH(OPMAIMOHHOM OOLIECTBE
3HAHWS W YMEHHs JIIOJIEd MMEIOT pellaroliee 3HaueHue Uil JIOCTIKEHUS
BBICOKOT'O YPOBHSI OJIarOCOCTOSTHHS.

B 1O e Bpems pe3ynabTaThl MHOTHMX MEJarormdeckux, CONHaIbHO-
TICHXOJIOTMYECKHX U COIIMOJIOTNYECKUX MCCIIEI0aHui Kak B JlaTBuu, Tak U B
JIPYTUX CTpaHax — B 4YacTHOCTH, B Poccum, - CBHUIETENBCTBYIOT O
HEJIOCTAaTOYHOCTH MOTHBAIINH YYaIUXCsl K y4€oe.

B pamkax mnposenénnoro B JlatBum wuccienoBaHusi «DakTopsl,
MIPENATCTBYIOIINE CBOEBPEMEHHOMY MOIYYEHHI0 00pa3oBaHus» ObLIO
OIpeNIeNIeHO ClleAyIolee IPOTUBOpeYre: 00pa30BaHue, IEHHOCTh KOTOPOro
yuaigecss IpU3HAIOT, OHM HE MOTYT IOJY4YHTh MO NMPUYUHE OTCYTCTBHUS
MoruBanud. OIHMM U3 PE3yIbTaTOB 3TOrO HCCIIEAOBAHUS SIBIISIETCS
apryMEeHTHPOBAaHHOE yTBEPXKJCHHE O MOTepe MOTUBAIMH K y4EOEe U BBI3OB
JIATBUHCKOMY OOIIECTBY M HCCIIEAOBATENSIM HAWTH OTBETHI Ha CIEAYIOLIHE
BOITPOCHI:

e Yo mojiep>KUBaeT MOTHBALIMIO K Y4EOE U UTO BBI3BIBAET €€ CHIDKEHUE:
cojiepkanre 1 (popmMbl 00y4eHHs, CTHIb pabOThl yYUTENEH, CIOXKHBIE
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CEeMCUHBIC YCIIOBUS, BO3PACTHBIC (DU3UOJOTHUYCCKUE IEPEMEHBI HIIH
YTO-TO Jpyroe?
o Korna HaunHaeTCs moTepst MOTUBAIMH (KJIACC, BO3pacT)?

Taxum 00pa3om, YETKO BBISBIISICTCS, B IIEPBYIO OYEpPEb, COLUATBHAS
mpoOjeMa: OOMECTBO M YYAaCTHUKU Mporecca 00pa3oBaHUS MPU3HAIOT
[IEHHOCTh O0pa30BaHMs, HO yJallUMCS HE XBaTaeT MOTHUBAIMH K yd&0e.
JlocTaTOuHO ONAacCHBIM CONMATBHBIM IIOCIEACTBUEM TaKOH CHUTyaIluwy,
KOTOpOE, HECOMHCHHO, TIOBIHsICT Ha Oynymiee JlaBTum, sSBIsSETCS TO, YTO
VACTBHBIA BeC MOJIONEXKH, TMOTYUHBIIEH cpemHee oOlree oOpa3oBaHHE, B
JlaTBum ouiH U3 camMbIX HU3KUX B EBporre.

B cBoro ouepenb, AAPOM HCCIIEIOBATEILCKOW MPOOJIEMBI SIBIISETCS
MIPOTHBOPEYHE MEXKIY TEM, YTO JIATBUHCKOE OOIIECTBO MOHUMAET OCTPYIO
HEO0XOIUMOCTh TIOBBIIIICHHUS MOTHBAIIMY yJaIuxcs K yuéoe, U TeM, 9TO He
HaliieHpl A(Q(QEKTUBHBIE CIOCOOBI M HMHCTPYMEHTBHI IOBBIIICHUS J3TOU
MOTHUBAIUH.

[IpencraBneHHOE B TAaHHOM CTaThE UCCIICAOBAHIE OBUIO MPOBEIICHO B
pamkax HaygHoro npoekra «O0pa3oBaHUE B YCIOBUSAX OOIIECTBA 3HAHUID,
peamuszyeMoro mo 3akady KoMucCHHM CTpaTermyeckoro aHaimsa IpH
Ipesunenre JlatBuu. OOBEKT WCCICIOBAHUS - YYACTHUKH CHCTEMBI
CpeIHero oOIero oOpa3oBaHMS: YdYalHecs, WX POTUTCIH M YUUTEIS.
[Ipenmer uccnemoBaHus — IEHHOCTh OOPa30BaHUS JUISl YYANIUXCS U HX
MoTHuBanus K yu€oe. B kauectBe mMeromonornueckoii 0a3bl Oblia BEIOpaHa
METOIOJIOIMSI COLIMOJIOTUNA U COLMAIBHOM IICHXOJIOHMH, a METOAUYECKOM
0a30if CTamu KAa4yeCTBECHHBIC COIMOJIOTUUCCKUE METOABI — JHUCKYCCHU B
(OKyC-TpymIax yJamuxcs, UX pOJUTeNel U yauTenel B peruonax Jlateuuy,
a TaKkKe JUCKYCCHUS 3a KPYIJIBIM CTOJIOM, B KOTOPOH MPHHSIIM y4acTHe
MIPEJICTABUTENIA BCEX CTOPOH TMpoIlecca MONYYCHUS CPEIHEro OOIIero
oOpa3oBaHus. B kadecTBe JOMONHHUTENHFHOIO METOMa OBUT HCIONB30BaH
aHAJIH3 TOJIMTHYCCKUX JOKYMEHTOB JIATBUHM M TEX MPOEKTOB, Ubs TEMAaTHKA
HATIIPSIMYIO CBSI3aHA C MPEIMETOM IMPEJICTABICHHOTO HCCICOBAHUSA. ABTOD
WCTONB30Baja  TaKKe  pe3yJabTaThl  UCCICAOBaHWM,  MPOBEIEHHBIX
MHCTUTYTOM COIMANTBHBIX HCCIICIOBAHUM J[ayraBMUIICCKOr0 Y HUBEPCUTETA
B 3TOM 00JacTH.

OCHOBHEBIE PE3YABTATHI MIPEJICTaBIICHHOTO HCCIIEIOBAHMS
cnenyronme: 1) TMOATBEPKICHHE TMPOTHBOPCUUSS MEXKIY TEM, 4YTO
ydanuecs: B MPHUHITUIIE PU3HAIOT BHICOKYIO IICHHOCTh 00pa30BaHUs, U TEM,
YTO y HUX HE XBaTaeT MOTHUBAIMM K CHCTEMATHYCCKOMY OOy4YeHHIO; 2)
MONBITKA BBISICHUTh MPWYWHBI JAHHOTO MPOTHBOPEUYHS W TIPEIIOKHUTH
BO3MOXKHBIE PEIICHUS.

IleHHOCTh 0Opa30BaHUS WU3ydanach C TOYKH 3PCHUS MPUMEHUMOCTU
MOJIYYEHHBIX 3HAHUM W HABLIKOB B JalibHEHIIeNd >KU3HU. AHaIU3UPYS
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CYXXJICHHSI YYACTHUKOB (DOKYC-TPYIII O TOM, JUIsl YerO B JAJIbHEHIIIEH KU3HH
HY)XHbl 3HaHHS WM YMCHHs, IMOJNYYEHHbIE B CpEAHEH IIKOJNE, MOXHO
OTMETHTb, YTO B BOCIPUSATHH PECIOHICHTOB CYIIECTBYIOT 2 pa3iIH4HBIC
[EHHOCTHBIC CTPATETUH ITOYUYCHHUS CPEITHEr0 00pa3OBaHUSL:

1. Ymunumapnasa cmpamezus, B OCHOBE KOTOPOW JICKHUT >KU3HCHHAS
CTpaTerusl ycrexa («8 ceoell mpyoosot dcusHu s 0y0y oeiams moibKo mo,
YUMo MHe HPABUMCSLY).

2. Ooweobpazosamenvuas cmpamezus, B OCHOBE KOTOPOW JICKHUT
KU3HEHHAS CTPATErUsl BBUKUBAHUS («MOJICEm CLYUUMbCA, UYmO 8 MpPyooeoll
JHCUBHU MHe NpUoémcsi delams 6Cé, Ymo Y200HO, NOIMOMY HAOO U3YHaAMb
8CEN).

JocratouHo 4YETKO OMpeesuB NpOOIeMYy HU3KOW MOTHBALMH K
yu€be B cpeaHel WIKole, B HAay4YHOH JUTEpaType BCTPEYAIOTCS JIMIIb
OeccHUCTeMHbBIC W ITOBEPXHOCTHBIC MOMBITKH MPEIOKUTh PEIUICHHUS] ITON
npobiembl. Ha [aHHBIA MOMEHT CyIIeCTBYeT 2 TIOHHUMaHHUS CHJIBI,
JBIDKYIICH MOTHBALMIO: POAWTENH M Yy4uTeNns. B TO ke BpeMs OTBeT
MPECTABISACTCS TOCTATOUYHO MPOCTHIM: €CJIH Mbl XOTHM MOTHBHPOBAHHBIX
Jeteld, HeoOXomuMo OBITH MOTHBHPOBaHHbIMH camuM. Ho, Kak
CBHUJICTEIBCTBYIOT ~ PE3yNbTATHl  HCCICIOBAHUS, a TaKkKe JINYHBIHA
MearOrMueCKuil U POJUTENLCKUIA OIBIT aBTOPa, HU3Kas MOTHUBAIMSA K
yu€be HaOdroaeTcsl He TOJBKO Yy YYAIUXCs, HO M y MX POAUTENed, U y
TMe/IaroroB.

B cBA3M ¢ 3THUM MOXHO CJeNaTh BBIBOJ, YTO HU3KHHA ypOBEHb
MOTHBalUK K y4€be, KaK U K MOJYYCHUIO 3HAHUU B MPUHIMIIE, SIBISCTCSI
«0bONEe3HBI0» HE TOJBKO YYaIllUXCs, HO W Bcero obmiectBa. U pemarts 3Ty
npobieMy HeoOXOIMMO KOMIUIEKCHO, T.€. B3sIB B KaueCcTBE OOBEKTa BCE
00IIeCTBO, a HE TOJNBKO yJammuxcs. A TOKa HU3KYI0 MOTHBAalMIO K yd4&ébe
(HecMOTpsI Ha JICKIApUPYEMYIO BBICOKYIO IIEHHOCTh OOpa30BaHUs) MOXHO
OOBSCHUTh HU3KMM YPOBHEM KH3HH, T.C. HEBO3MOKHOCTHIO OXHJIATh
HaMYKs UHTEpPEca K TOMY, OT Yero HEeT BBICOKOH MaTepHallbHOH OTHAuH.
B03MOXHO, HWMEHHO T03TOMY TNPaBUTENbCTBO JlaTBHU  BbIOHMpaeT
YTUIMTApHYIO CTpAaTerdio 00pa3oBaHMs, MO0 B YCIOBHSX COBPEMEHHOI
9KOHOMHKH HMEHHO KOHKPETHBIC U CIELHaTn3UPOBAHHBIC 3HAHHS OyAyT
XOPOIIIO OIUIAYMBATHCS U MOBBICIAT MOTHBAIMIO BCEX YYACTHUKOB CHCTEMBI
cpenHero oopasoBanus. B TO jxe BpeMs JIIOMU C BBICOKHM YPOBHEM YKU3HH
MOT'YT TO3BOJNUTH Cce0C BIOXKHTh WM JCHBIH, U BPEMs B pacIIUpEHHE
Kpyro3opa M yriIyOJieHWe OOINMUX 3HAHWH, T.K. IIKOJA U IIKOJIHHBIE TOIBI
0oJIblIIe HE SIBISIFOTCS SMUHCTBEHHBIM MECTOM U BPEMEHEM, TJIe M KOT/a 3TO
MOXKHO clie1aTh. Kak OTMETHII OJIMH U3 YYaCTHHKOB (hOKYC-TPYII, «HH3KAs
MOTHBALU K TTOJTyYEHUIO 00pa30BaHUs — 3TO IpodIeMa BCero o0IecTBa, 1
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Ha YpPOBHC TroCcydapCTBa HE pPCHIACTCIA, KaK 3aMHTEPECOBATbH MOJIOAOIO
YCJIOBCKA YYUTBHCSI».

Taxum o6pa30M, TJIaBHBIM HAaYYHBIM PE3YJIbTATOM IPCACTABICHHOT O
HCCIICAOBAaHMs ABJIACTCA BbIBOJ IEPBOHAYAIBHO 0003HaYEHHOMH HpO6J’IeMH
U3 CUCTEMBI CpeI[Heﬁ IIKOJIBI U TIEPEBO/ €€ Ha KaUeCTBEHHO HOBEII YPOBCHb
— YPOBEHb BCETO O6H.IeCTBa, B KOTOpOM Ha6moz[aeTc;1 HHU3KasA MOTHBALlUA K
MOJTYUYCHUIO HOBBIX 3HAHUI.

®EHOMEH CIIPABEJJJINMBOCTHU B KOHTEKCTE
ICUXOJOTMYECKUX OCOBEHHOCTEM
ITPABOHAPYIIUTEJIA

Muxaiinosa M.M.
Jayzaenuncxuii Ynueepcumem, Jlamsus, /layeaenuic,
Mob6. men. +371 26443082; E-mail: margarita.mihailova@inbox.lv

B coBpemenHOoM oO0miecTBe, KOrja TpaJULMOHHBIE MOpPAaJbHbIE
LEHHOCTH TIEPECMaTpHUBAIOTCS, a 3a4acTyl0 TPHU3HAIOTCSl yCTapesbiM
MTOHSATUEM, TOMUHHUPYIONMMH BBIIBUTAIOTCS MPOOJIECMBl MHHOBAIIMOHHOTO
pa3BuUTHs BO BceX cdepax OOMIECTBEHHOM kw3HH. Hapsny ¢ 3tuMm
aKTYyaTU3UPYIOTCS TAK)KE B3aMMHBIC OTHOIICHUS MEXIY OOIIECCTBEHHBIMU
3JIEMEHTaMH, MpoOIeMBbl YTpo3 0e30MacHOCTH JIMYHOCTH M (haKTOpBl pocTa
npecTynHocTH. HyKHO mpu3HATh, YTO Tporpecc B cdepe BBICOKHX
TEXHOJIOTMA ¥ KOMIBIOTEpU3alMsl KU3HEHHOTO IIPOCTPAHCTBA, Cama IIo
cebe He MOXET INpeJOTBPATHTh POCT KOJIMYECTBAa MpaBOHAPYIIUTENEH B
MECTax JIMIICHUS CBOOOJBI, HE TOBOPS O CTAaTUCTUKE (odUIIMaTBEHON
(maHHBIE yKa3aHbl B | auarpamme) u HeopuIMaIbHOW) HapyIIEHNI 3aKOHa,
KOTOpas TMOATBEPXJAeT IEeCCHMHUCTHYECKUEC TMpOrHo3bl JlatBum B
JIOCTHXKEHUH cTaTyca npaBoBoro rocyaapcrsa Esponeiickoro Corosa.

1 ouaepamma

CTaTHCTHKA PerucTPUPOBAHHBIX NpecTynjienuii B JlaTBuiickoii

PecnyGuuke (2002 — 2007)°

Cratuctuka MuHHCTepCcTBa BHYTpeHHUX Jen JlatBuiickoit Pecy6imiku.
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B nochneanun roma B JlaTBUM TPOMCXOOUT HMHTCHCHUBHAS
nubepanu3alnys B UCIOIHEHUU YTOJIOBHOIO HaKa3aHMs, T.€. 3aKIIOYEHUE
KaKk BHJ HaKa3aHUs BCE Yalle 3aMEHSCTCS HAKa3aHUSIMH, KOTOpbIE HE
CBSI3aHBI C JHIIEHHEeM cBoOoxsl (mo craructuke B 2005 romy uymcio
3aKJIIOYCHHBIX cocTaBuino 7637, Ha 1 smBaps 2008 roma — 6543),
napajuleNIbHO aKTUBHO 0OCy)Xpaerca mpoOiieMa MeXIUCHUILTHHAPHOIO
COTPYIHHMYECTBA  COLHOTYMMAaHHMTapHOIO  cooOOlIeCTBA € LEJbI0
YMEHBIICHUSI  YPOBHS ~ OPECTYMHOCTH, OMUPAsCh Ha  KOHCTATAIHUIO
3aKOHOMEPHOCTEH MPECTYIHOrO MOBEACHUS W aHAIU3 MPUYHH, (aKTOPOB
BJIMSIHUSI U PE3YJIBTATOB MPECTYIHBIX JCSHHA.

Ha mnpoTsbKeHWH MHOTHX CTOJETHH B ICHXOJOTHH aKTYaJbHBIMH
SBIIIIOTCSL ~ BONIPOCHI  WCCIIEIOBaHMs  4YeJOBEeKa  Kak  CyIIecTBa
OMOJIOTMYECKOr0 W COIMAJIbHOIO, OCOOCHHOCTEH pa3BUTHSA JIMYHOCTH,
uccienoBaHuss  (DAKTOpOB, OKa3bIBAIOIIMX BJIHMSHHE Ha IOBEJCHUE
UHJMBYUJA, HPOLECC COLUANIM3alMU U OoOllee COAepXKaHUE JUYHOCTH, a
TaKKe €ro OSMOIMOHAJIBHOE OTHOUIEHHE K JIIOASM, OOIIECTBY W
TIPOUCXOJISIIIIM rporecam B3aUMO/ICHCTBHS. Hmenno 3TOT
SMOIMOHANBHBIN (DOH TMOpakAaeT MoBeAECHHE, KOTOPOE COOTBETCTBYET WIIU
HE COOTBETCTBYET MPABOBBIM MPEIAMUCAHUSAM, BIHSAS HA MOTHUBALMIO H
HPABCTBCHHBIC TPEACTABICHHS 4YeNOBeKa. ECIM WHIMBUA TOCTOSHHO
BCTpEYaeT Ha CBOEM J>KM3HEHHBIM NYTH HECHPABELIMBOCTb, HEIOCTATOK
MOHUMAHUS W MOPaJbHOH TOMACPKKH, COLHUATBHYI OTYYXKJICHHOCTb,
JIMCKPUMHUHAIMIO, O0IIECTBEHHOE POBHOIYIIINE U Oe3pa3iniue, TO U OH caM
MepeHeMaeT 3TH JTANOHbl IMOBEACHHS, YTO HE PEIKO MPEBOIUT K
AQHTUCOLMANBFHOMY TOBEICHUI0 ¥  (DOPMUPOBAHUIO KPHUMHUHOTCHHOM
nUYHOCTH. HayuHBIi WHTepec aBTOpa 3TOW CTAThH CBSI3aH C JBYMSI
HAIMpPAaBJICHUSIMH, C OJIHOM CTOPOHBI, HCCICOBAHUE IPHIUH (HOPMHUPOBAHHS
KPUMUHOTEHHOW JIMYHOCTH M aHalIW3 pe3ylbTaTOB  aCCOIMAIBHOTO
TOBENIEHHs, C JpPYroil CTOpPOHBI — W3y4YeHHE MPEJCTaBIEHHH O
CIPaBEUIMBOCTH M BIUSHUM HOPM CIPABEMIMBOCTH Ha IMPABOBYIO
COLMATTU3ALHIO.

Hccenenyst BOpOCH! IICUXOJIOTMYECKUX MPEANIOCHIIOK MPECTYITHOTO
TIOBE/IEHHsI HENb3sl 3a0bIBaTh O (DEHOMEHE CIIPAaBEIJIMBOCTH, KOTOPBIH
HAMpPSMYIO CBSI3aH C 3aKOHOM U HPABCTBEHHBIMHU LIECHHOCTSIMH, HO UMEHHO
9TOT (EHOMEH 3a4acTyl0 OTHOCAT JIMIIb K 3aKOHOIIOCHYIIHOW 4YacTh
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ofIecTBa, TakUM 00pa3oM, aKTyaJlU3Upysl MpoOIeMy HecTpaBeIMBOCTH
MIOCTYNKOB TpaBoHapymuTened. Tema cHpaBeMIMBOCTH OTHOCHTCS K
BaXHEHIIIMM TeMaM OHTOJIOTMU YesloBe4ecKoW >Ku3HH. OHa 3aTparuBaer
TIOHMMaHHE CMBICIAa CTpaJaHusl M BO3JAsHHS, CBS3BIBAET B HEPa3phIBHOE
LIeJIOE BOMPOC O TPECTYIUIEHMH W HaKa3aHWH, CIYXKHUT OOBSICHEHUIO
OTHOIIIEHHUH YelIoBEKa M MUpa.

CoBpeMeHHasi KCIEpPUMEHTAIbHO-OPHEHTHPOBAHHA ~ CONMAIbHAS
TICHXOJIOTHS Havaja 3aHUMAaThCsl M3yUYeHHEM NpOOJIEeMBI CIPaBEIIMBOCTH
OTHOCHTENBFHO HelaBHO, B 60 - 70-e rogst XX Beka. MHTEpec coluanbHBIX
NICUXOJIOTOB K  W3YYEHUIO TPOOJEMBI BO MHOTOM  OIpEJeIsuIcs
COLIOJIOTMYECKUMH  paboTaMH IO COIMANBHOM  CIIpaBeiIMBOCTH  JIK.
Poynca, VY. ®pankens, P. Hoiisuka wu gp. (Cocuumna, 2006) B
WCCIIEJIOBAaHUM  CIIPaBEUTMBOCTH  OONBIIOE  3HAYEHHE  UMEIOT U
WCCIIEIOBAaHHUSI MOPAIBHOTO Pa3BHUTHSL, KOTOPBIMU 3aHUMAJIMCh MCHXOJIOTH
K. TInaxe u JI. Konbepr.

@deHOMEH CHpaBeUIMBOCTH IIPEJICTABISET COOOH, IO MHEHHIO
uccieoBaTelel, CIoKHOE M MHOroypoBHeBoe siBienue (Poyns, 1995;
I'ymesuu, 2007; Cocuuua, 2006), oTpakaroniee Kak MHUHHUMYM YeTHIpE
Pa3HOBUIHOCTH CHPaBEIUINBOCTH:

a) JUCTPUOYTUBHYIO (cripaBeIUBOCTH pacnpenenenus
BO3HArpakJeHHs WU HAKa3aHuUs),

0) npoueaypHyr (CHpPaBEUIUBOCTH TMPONEAYPHl  MPUHITUS
peuienus),

B) UWH(MOPMAUMOHHYIO (IpeABapUTEIbHOE WH(POPMHUpPOBAHHE
YYaCTHHUKOB O TPOLEype IPHUHSTHS PEICHHs),
T') MEXJIMYHOCTHYIO (CHPaBEUIMBOCTh OTHOLICHHS K YIaCTHUKAM).

CripaBeiIMBOCTh KaK COIMAIBHO-TICUXOJIOrHYecKnii peHoMeH crana
NPEeZMETOM W3Y4YEeHUs II0Cjie TOSBJICHWS TEOPUHM "SKBHBAJIEHTHOMN
cnpaseuBoctu”  ("equity theory"), mnpemnoxennoit Jx. Amamcom,
pasBUBAaOUIMK M0  OECIPUCTPACTHOCTH KaK  OCHOBHOH  HOPMBI
cnpaseuBoctu (Adams, 1965). B 90—x romax 0CHOBAJIHCh TPH OCHOBHBIX
HAaIpaBJICHUS 110 U3yYEHHIO JaHHOrO (heHOMeHa — OOIIne IPEICTABIEHHS O
CNpaBeUIMBOCTH, MPEACTABICHUS] O JUCTPHUOYTHBHOW CIIPAaBEIJIMBOCTH U
TIPE/ICTaBIICHUS] O NMPOLIENYPHOH cripaBeyIMBOCTU. VIMEHHO mocieqHue 1Ba
HampaBiieHWs  OyayT — HCIOJBb30BAaHBI  Kak  OCHOBA  JANBbHEHIINM
WCCIIEIOBAHUSAMH  TICHXOJIOTHYECKUX IPEANOCHIIOK  aHTHUCOIHMAIBEHOTO
TIOBE/ICHUS TIPaBOHAPYILIUTEIIS. CrienpanbsHble HCCIIEJOBAHMS,
TIOCBSIILICHHBIE TIPEACTABIICHUSIM O CIIPABEUIMBOCTH KaK COCTaBJISIOLIEH
MIPaBOCO3HAHMSI HaYaJIUCh OTHOCHTENIFHO HelaBHO. [lepBhie mcciemoBaHus
B OTOM HAaNpaBJICHWW CJEJIaHbl TaKUMH POCHHCKUMHM TICHXOJIOTaMH Kak
O.A. I'yneBuu u E.O. 'onblHYMK, U3y4yaBIINE COLMATBHBIE MPEACTABICHUS
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0 CIpPBEUIMBOCTU KaK COCTaBJIAIOIIEE NpaBoco3HaHUA. K coxeneHuro B
JlaTBUM (eHOMEH CIIpaBeIIMBOCTH MOKA HE MccienoBaH. JJaHHbIi aieMeHT
NIPAaBOCO3HAHMSI TaK K€ OCTAeTCs NPAKTHYECKH HEU3YyYEHHBIM Yy JIHIT
OTOBIBAIONINX HaKa3aHWE B BUJE JIMIIEHUS CBOOOIBI, XOTS MMEHHO 3Ta
colMalbHas IPYNNa PUCKAa CBA3aHA C MPOOJIEMaMHU PECCOLMAIU3ALUMU U
MHTETpalyy B MPaBOBOE OOIIECTBO.

Hayuno noxaszaHo, 4To ()eHOMEH CIpaBEIJIMBOCTH TPOSIBISETCS B
TAKUX COLMAJBbHBIX KaTEropusiX, KaK OTBETCTBEHHOCTh, JOBEpHE,
YEeCTHOCTh, CTHHA, 3aKOH, CYyJ, PaBEHCTBO, paBHOIIPAaBHE, IOPSIOYHOCTS,
yBaKeHHWEe M Jpyrue aHajoruuHele HopMmbl (I'yineBnu, 2007). HWmenno
BapHalMy WHIWBUJAA B OTHX KaTErOpHUsIX OIPEAENISIOT €ro OTHOIIEHHE K
cebe W JpyruM, a TaKXKe BIMSIOT HA MOTHBBI CIIPaBEJIMBOCTH M BHIOOP
COLMAJIBHO ONOOPSIEMBIX YCTAaHOBOK IIOBENCHHUS. TpPaJuIMOHHO MOJ
MOTHBOM CHPAaBEUIMBOCTH IOHMMAETCs CTpEMJIEHHE WHIWBUAA TIpU
B3aMMOJICHCTBUSIX C JPYTHMHU JIFOABMH BECTH ce0sl IPaBIUBO M YECTHO, T.€.,
BBIOMpATh 3aKOHOMOCITYIITHBIE Mozieny noBeneHus (Reis, 1984).

B 3akmoyeHnM HaJA0 OTMETUTH, YTO 3HaHME OCOOEHHOCTEH
(eHOMEHA CIPaBEVIMBOCTU y OCYXKJEHHBIX MOXET JIaTh CEPhE3HbIH BKIA[
B moctpoeHune Oosee 3(GGEKTHBHONH MPOrpaMMBbl  PECONUAU3ANN
OCYX/IEHHBIX, TOSBIIIETCA BO3MOXXHOCTH  BBICTPOMTH KOPPEKIHMOHHYIO
paboTy C HEraTMBHBIMH IIPaBOBBIMH YCTaHOBKAMH M CTEpEOTHIIAMU B
neprosi OTOBIBaHMS HaKa3aHWsl B MCHPABUTEIFHOM YYPEXKACHHH, KOTOpas
MOXET  TPEJOTBPaTUTh  ITOTEHUHWAJIbHbIE MpaBOHAPYLIEHHWsS  IOCIEe
OCBOOOX/ICHUST U3 MECT JIUIIEHUS] CBOOO/BL. JlaHHAasI CTaThs SIBISIETCS JIMIIH
KpaTKuM M3JI0KEHHEM Hay4HBIX HHTEPECOB aBTOpa II0 YKa3aHHON
npoOJieMaTHKe.

OCBITA Y €BIIKOJIAX HA AAPMOJIMHEYYHUHI
Y I0BOE€HHUU ITEPIOJ

Koszax A.P.
Spmonuneyvruti mexnonociunu niyeii, E-mail technology licey@ukr.net

[pamoroun Ha OCBITSHCHKI HUBI, MOYaB BUBYATH KpPAE€3HABCTBO,
LIKaBUTUCS apXiBHUMH MaTepiajaMH, 3HAHOMUTHUCS 13 3a0yTUMH iMEHaMHU
THX, XTO CTOSIB OiJI1 BUTOKIB OCBITH Ha XMEIbHHUUYHHI.

[licns peBomroriiiHoro mepeBopory 1917 pomi posropHynacs
MIPOrpECHBHA MiSITBHICTD YKPATHCHKOI BJIaJM IIO/I0 HAI[lOHAJBHUX MEHIIHH.
[Nowasnocst HalliOHATLHO-KYJIBTYPHE BiIPO/DKEHHS €BPEHCHKOTr0 HApOMy, 110
OXONMJIO BCl HacelNieHi IMyHKTH, Jie mpokuBaiu e€Bpei. 3 1917 mo 1924 pik
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BiJIKpUBAIOTHCS €Bpeichki mKkomnu y c.lllapiBka Slpmonunenpkoro paiiony, B
SApmonunirax, Muxammoni, @pammoni, ComoOKiBIIX.

Ha yrpuMaHHS ITSTH €BpEHCHKMX MOYATKOBUX MIKUJI MIOPIYHO
BuTpavanucs 7556 kp06. (1511 xp0. Ha oxHYy).

30eperucst BiIOMOCTI PO KiJIbKICTh JIITeH y €BPEHChKUX IIKOJIaX Ha
1927/28 HaByanbHUH pIK.

4 Ha3ga micra Tun mwxonu Yucno rpyn Kinbkicts Kinbkicts
iTei BUHTEIIIB

1. Muxammiias 5-piuna 5 178 4

2. Cono0OKiBIi 4-piuna 4 94 2

3. Dpamrinb 4-piuna 4 90 3

4. IlapiBka 4-piuna 4 48 1

5. SlpMomuHIi 4-piuna 4 93 2

3MIHIOETBCS BiTHOIIEHHS! €BPEHCHKOTO HACEJECHHS O YKpPaiHCHKUX
IIKJI, TPOBOIUTHCS IIpONaraHAa BHBYEHHS YKPAiHCBKOI MOBH, «00
€BpEICbKY BOHH CcaMi 3HAIOTHY.

CrioHykana 10 BHMBYEHHS YKpaiHCBKOi MOBM HEMOJJIUBICTBH
TPYOBJIAIITYBAHHS €BPEHCHKOIO HACENIEHHS, SIKE 3aKiHUyBaJl0O €BPEHCHKY
mkony. Tomy yuHi, sKi 3akiHduyBanu 4-pidHy €BpEHCBKY  IIKOIY,
MIPOJIOBXKYBaJIM HABYAaHHS B YKpATHCHKIH 7- piuHii WIKOJIi.

3apmiary MpaniBHUKY LIKUT OTPUMYBAIIH 13 MiCLIEBOI'O OIOJDKETY IO
CTaHOBWJIA: 3aBiayrouuii mKonow 35 kpO., Bumtenr — 30 kpO. IloO
3pO3yMIiTH 0araTo 11e Y1 MaJo, IPUBOKY BaPTICTh JEIKUX TOBAPiB MepIIOl
HeoOximHocTi 3a miHamu 1925 poky: aposa 1 myn — 15 ko, rac 1. — 1
KoIl., cijib Tpyba 1 kr — 3 xom., Mmaxopka | . — 6 xom., coxa 1 xr — 32 ko,
nykop - micok 1 kxr — 58kom. SIk 6aynMMo, NMPOXXKUTKOBA CIIPOMOXKHICTH
BuHTENS Oyiia BUCOKOIO.

BpaxkarounM € NMOBiIOMJIEHHS ITPO €BPEUCHKY HIKONY B SIPMOJHHIISX
3 BHUCTYITy iHCIIEKTOpa ABpaMoBa Ha 3aciJaHHi e€Bcekii [IpockypiBcbKoro
okpyry Bix 19 tpaBust 1924 poky: ,,Y SIpMonuHenpKii KO IpaIoe OIUH
BUMTENb HAa TpH rpynu. IliApydyHWKIB TakoX HeMae, HaBITH CICTH Y4Hi
HOpPMaJIbHO HE MOXYTh Yy TNpHBaTHIA XaTi 1 BuuWTeniB Hemae” (CTWIb 1
opdorpadiro 30epexeHo).

[ikaBuM € NOBiTOMJIEHHS PO HaBYaiIbHUH nporiec y lapiBi, skuid
BinOyBascst 80 it TomYy.

«BimunT npo aisbHicTh 1llapiBchkoi €BpeHCHKOI €IMHOI TPYHOBOL
KoM 1-T0 KOHIIEHTPY Bifg 25 Oepesns 1924 poky.

Crucok y4HIB CKJIAJCHHH y JKYpHaJi 1 IIOJACHHUK 3aBeicHuil. B
rpyni € 7 xnomuwkiB i 14 ngiBuatok. BoHm mpoiinum 3 apudmernku
NOJaBaHHA 1 BiHIMAHHS 10 COTHI, MHOKEHHS 1 JIJEHHS 10 JECATKIB,
PaxXyroTh J0 THCAYi, CKIaIAal0Th caMi 3a1a4i.

3 eBpelicbKOi MOBM HHIIYTh Ha JOMIIl, IPYKOBaHE JIEJBE YUTAIOTh,
Mo3asik HEMae KHWKOK. BuaTh Bipmii Ha mam’siTh. 3 NpUPOJO3HABCTBA
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BUBYMIIM TIPO TTOBITPSI, IIPO 3€MITIO, TIPO BOAY 1 ropiHHs. Takox BUBUAIOTHCS
Pi3HI IIPUCTIIBU YKPaiHCHKHX 1 HAIIMX ITiCEHb. Bunrenska M.
Opinmany.

(Ctus 1 oporpadiro opuriHaty 30epexkeHo).

Ta mpu BciX EKOHOMIYHMX Herapasjax B KpaiHi BHAABAIUCS
€Bpeiicbki razeTn 1 OKypHauM. €BpeHChbKi TPYAUIKONM  paioHy
TepeAIIaayBaliv JUTAui sxypHai ,,dpeiin”, razery ,,EMax”, nemaroriaauii
skypHan ,, Iy nep Haep myx”.

[MounHaroun 3 1927 poky, mopidHO B 6i0NIIOTEKH €BPEHCHKHUX LIKIJ
HajcuIaics mapy4yHuku 3 LlenrpBunasauirea M.Kuesa.

CriocTepiraerscs TEHIEHIIIS 110 3MIITHEHHIO HaBYaJIbHO-MaTepialibHOT
0a3u €BPEUCHKUX MIKIJI, BUMIISIOTHCS TPOII HA OYIIBHUIITBO HOBUX IIKLJI.

1 Bepecust 1932 poky B SIpMONMHISX BBOISITH B if0 HOBY €BPEUCHKY
Koy, OymiBHHITBO sikoi posmouanocss B 1928 poui. Ha ypouncromy
BIJIKPUTTI BUCTYIMIIM CeKpeTap paiikomy mnapTii PyHb, ronoBa eBpenchKol
MicbKoi paau 3insoepurreiin I'.I1. i 3aBigyrounii paiiBHo KoBaus.

VY4HI MIKONMM JIeKJIaMyBallkl BipIli, CriBaiu MicHI. Y CBITII KIJIacHi
KIMHATH{ 32 MapTH cimi 6 rpyn mkomspiB. Tak po3nodanoch HaBYAHHS Y
HETIOBHIN CEMHPIYHIH IKOJTI.

3 1934 poky i 10 mouatky BiiiHM 1941 poky mIKOIYy OYOJIOBaB
nupektop 3BeaeHoscbkui J[. III. 1905 p. H.

Ha nouatky 30-x pokiB HallioHaJNbHE, JTyXOBHE JKHTTS, KYJIbTYpHO-
OCBITHS poOOTa TMOYaNy HAITOBHIOBATHCS IOJIITHYHUM 3MiCTOM, HaO0yBaTh
igeonoriyHoro  xapakrepy. IlomiTuyHmit  THCK OyB  >KOPCTOKHHA:
PO3ITYCKAIIUCS yCi €BPEUCHKI MAPTii, 3a00pPOHSITOCS BUBUCHHSI 1 BUKIIATAHHS
IBPHUTY Yy IIKOJIAX.

HupextuBaumM jmctoM Big 17.09.29p. HapkoM OCBITH HaB’s3ye
aHTHpENiriiiHy pobory B ocBiTi: «llIkoidu TOBWHHI BIAIITOBYBATU
aHTUPENITrifHI KYTKH, OpraHi3oByBaTH TYPTKH O€3BipHHKIB cepen
€BpEHChKUX MiTeH, BUIYCTUTH BIAIOBIJHI ariTra3eT, a TakKOX IIiJ Yac
€BPEHCHKUX PENTiHUX CBST IMPOBECTU BiANOBIAHY MOSICHIOBAIBHY POOOTY
cepen 6atekiBy. (CTwis 1 opdorpadito opuriHary 30epexeHo).

HabpaB 00epTiB MaxoBUK IHKOro ateizmy. binblioBuubpkuil ynap
OyB rIMOOKO TMPOAYMaHWH | HAHECEHWH y caMe ceplie Halil — pewiriio i
TpaauIlii.

B kpaini posnouanocs MacoBe IbKYBaHHS, KOMITPOMEHTAIIis,
TOHIHHS 1 penpecii NMpOTH LEPKBH, CBSAIIEHHOCTYXXHUTENIB 1 BipYIOUHX.
3ajgypMaHEeHUI JIOJ] HAa YOI 3 MICICBUMH AaKTHUBICTAMH 3HUIIYBaB
VHIKaJbHI XpaMH, TPOIIMB CHUHArOrH, NajuB piakicHi CBsATI peririiigi
kaury, Topu, Tanmynu.
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€Bpei Oynu y IUCKPUMIHAINIHHOMY CTAHOBHIII, MO30aBISLTUCS
BHOOpUYMX TIpaB, OOMEXYBaJMCS y NPHUHOMI Ha poOOTy, BCTYymi Yy BHII
HaBYaJIbHI 3aKJIa M.

10 xBiTHa 1938 poky momitOropo LK KII(0)Y mpuiiMae mocTaHOBY
«IIpo peopranizamito HaI[lOHAIFHUX MIKUT B YKpaiHi». Y MNOCTaHOBI
nepeadavaIocs peopraHi3yBaTH OCOOJUBI HAIlIOHAIBHI IITKOJU B PAJSTHCHKI
3BUYAWHOTO THITY

Omxe, 1939 pik MOXKHa BBakaTu 3a pPyOKHY JaTy iCHyBaHHsS Ha
[Mominui HanioHaIBEHOT OCBITH.

Ta poku HaliOHAIBFHO-KYJIBTYPHOTO BiJPO/KEHHS 3aJIMIIMIN Ha
CKpWKaJsIX icTopii, B Iam’sITi SPMOJIMHYAH iIMEHA BYMTEJIB-€BPEIB, SIKi
CaMOBIIZIAHOIO TIpanelo B CTpallHiil eKOHOMi4HIH cKpyTi QopmyBanu
CBiZIOMiCTh €BPEHCHKUX JITEH 3aKiIajaiy B ixHi Ayl 3epHa 100pa, po3ymy,
CIPaBETUBOCTI.

He Moxy choronmi He HasBati Xaprnamba Icaaka Hocurosuua,
3aBigyrouoro MpaMmiIbCHKOI €BIIKOJH, 3aCIIy)KEHOr'0 BUHUTENS Y KpaiHH,
Haropo/PKEHOr0 HAWBUIIOIO YPSZOBOIO HArOPOJIOKO0.

Pacgasnosia A6pam Mocumosuu i 18i #ioro cectpn Xana Mocunisua i
Knapa MocuriBHa HaropokeHi 3a CBili BUHTENBCHKHIl TPYI BHCOKHMH
YPSIOBUMH HaropojiaMu — opJieHamH ,,IpynoBoro YepBoHoro mpamnopa” i
,,J3HaK [lomanu™.

KucineBcokuit Icaax I[3painmoBmy, 3aBimyrounii SIpMOTHMHEIBKHM
paiiBHO Oinbie 22 J1iT, PPOHTOBUK HATOPOIKEHHH OOMOBHMMHM OpJICHAMH i
MesaIsIMU Ta 0araTo iHIIUX I1eAaroris.

3 mnouatkoM Benwmkoi BitumsHsnoi BiiiHM Ta ['omokocroM Ha
SlpMonuHeyunHI OCBiTa 1 €BpeHChbKI MIKOMM OyNM 3HHINEHI HUISIXOM
posctpinty 45 BuureniB-eBpeiB paiioHy Ta 1174 eBpelcbKHX Y4YHIB 1
JIOMIKIJIBHSAT.

Bci ni pmocmipkeHHS BUKIAAeHi y MoHorpadii ,,Koporke kutrs
€BpEHChKUX IIKLT HA SIpMONMHEYUHHI”, sIka Ma€ BUHTH B IIbOMY POIIi.

OCOBEHHOCTH MCITOJIb30BAHUSA ITPOT'PAMMBI
«KOMITAC» B KYPCE MH)KEHEPHOM "
KOMIIBIOTEPHOU I'PA®UKHN TEXHUKYMOB U
KOJUIEJKEH

Tumocpees A.H.
Konneooc ungpopmayuonnvix cucmem u mexwonoeuii I' BY3 «Kuesckuil nayuonanvnuiil
9KOHOMUYeCKull yHusepcumem umenu Baouma I'emomanay,

Vkpauna, m. 272-09-17;412-53-00; timof@ipms.kiev.ua
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Wzyuyenne kypca «VHxeHepHas M KOMIbIOTEpHas Tpaduka» B
TEXHUKYMax W KOJUIE[KAaX BBIABHHYJIO DS MPOOJIEM, MOCKOJIBKY B HEM
O00BEAMHEHBl  MPOTPaMMBbl  HECKONBKHMX  IPEIMETOB —  YepUeHws,
HauepTaTeNlbHOM  reoMeTpuw, MAaIIMHOCTPOUTENIFHOTO  YepyeHus,
pudOpOCTpOeHHs U cxeMOTeXHUKH. [IpenosaBaTenro HEOOXOUMO PEIIUTh
BOIPOCHI TIO/Ia4X U 3aKpEIUIeHUs] MaTepuala, YYUThIBas BO3pACT yqaIuxcs
— 15-16 ner, pa3HBIi ypOBEHb IOATOTOBKH, UX YyMeHHE 3((PEKTHBHO
TIOJTE30BATHCS] KOMITBIOTEPOM M CHOCOOHOCTB K CAMOCTOSITEILHON padore.

[IpumeHneHne KoMIbrOTEpa ISl BBINOJIHEHUS 4YepTeXed Tpedyer
3HaHWE CIHEeUUAJBHBIX IporpamMM. JlaBHO wucronb3yercss W OBICTPO
COBEPIIEHCTBYETCS TIOTTyJIsIpHAst y KOHCTPYKTOpOB cucrema
aBromaruueckoro mnpoektupoBanus AULOCAD. Ona wucnone3yercs B
MaIIMHOCTPOEHUH,  apXHUTEKType,  CTpOMTenbcTBE.  JIs  Kakaoro
HalnpaBJieHus] pa3paboTaH CIENUalIbHBIA S3BIK MMPOrPaMMHUPOBAHHS. YKe
9TO 3arpynmHsier ucroib3oBaHue nporpammbl AUOCAD mist oOydenus
CTyZIeHTOB B Kypce «VHKeHepHasi W KOMIIbIOTEepHas rpaduka», KOTOPBIH,
KaK YKa3blBAJIOCh BBIIIE, BKIIOYAaeT B ce0S HECKONBKO IPEIMETOB.
[pencraBnsiercs, yro HamOojee NMpPUEMIIEMOW ISl TPENoJaBaHMS 3TOrO
Kypca sBusiercsi mporpamma «Kommacy. OHa  j0ocTaToyHO IIpocTa M
TIO3BOJISIET C €JMHBIX ITO3ULUI pelaTh 3aa4y BCeX MPEAMETOB, BXOISIIIX
B HM3y4aeMbIi Kypc, HaUMHAsh C CaMBbIX HPOCTBHIX W KOHYAs CIIOKHBIMHU
3aJjayaMy MalIMHOCTPOHUTENLHOTO YEPUSHHS U CXEMOTEXHUKH. Tak, B Kypce
yepueHuss mnporpamma «Kommac»y TO3BONSET cpasy ke, 0e3 0COOBIX
CIIOKHOCTEH  BBIIIOJIHUTH TPAKTUYECKHE paboThl 1O CO3JaHUI0 U
3aroJHeHnI0 (opMara, OJHOBpEMEHHO ¢ m3ydeHue Tembl «llpudptem». B
Hayale W3y4eHWs Kypca HadyepTaTeIbHOW TE€OMETPHH  BBITIONHSIIOTCS
MIPaKTHYECKUE PaOOTHI 10 MPOEKTUPOBAHHUIO TOYKU, KOTOpPBIE Ba)kKHBI LIS
BCEX ITOCIEIYIOMNX Pa0dOT: KaK IO ITPOEKTUPOBAHUIO MPSIMOH U INIOCKOCTH,
TaK M MO MPOCKTUPOBAHHIO OOBEMHBIX TEI — MPU3MBI, MNHPAMUJIBL,
LIWIMHAPA U KOHYCA, a TAKXKE 10 BHIMIOJIHEHUIO X Pa3pe3oB U ceueHHu. DTh
MpaKkTHYeCKue paboThl M0 HauyepTaTeNbHOH T'€OMETPUHM MOATOTABIUBAIOT
yuamuxcst K paboram no npeamMery «MammHocTpouTensHoe yepuenue». C
TIOMOIIBIO0 TOHM >Ke mporpaMMbl «Kommacy JI0BOJIBHO MPOCTO PEIIaroTCst
YUAIIUMHCSL  BOIIPOCHL, CBS3aHHBIE C H3Yy4eHHEM TeMbl  «Buusl
n300pakeHni», KOTOpasi OCHOBaHA HAa INPOECIMPOBAHUM TOYKH, MPSIMOH U
TUIOCKOCTH. YTIpa)KHEHHUS, KOTOPbIE 3aKpeIUIsIFoT MaTepual Mo 3TOW TeMe,
TIO3BOJISIIOT YYalIMMCS BBIIOJIHUTE IMOCIEAYIONINE paboThl 110 pa3pe3aM U
ceyeHusiM. [Ipu mepexone K TemMaMm 1O JNETAJMPOBAHUI0 M COOPOYHOMY
YepTexXy BBINIOJIHEHHE uepTexkedl B mporpamme «Kommac» yBsizaHBl C
paboToii Ha YepTEeKHBIX TPHUOOpax. DTO 3HAUNTEIHHO 00JIEryaeT yqaumcs
ycBoeHMe Marepuana. s geramupoBaHMs pa3paboTaHbl JAOCTATOYHO
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MIPOCTHIE  YIIPAYKHEHHSI, KOTOpbIE IT03BOJSIIOT M3 COOpOYHOrO 4epTrexa
BEIOpaTh ONpeAeNeHHbIe JEeTallk, CAENaTh HEOOXOAWMBIE NMPOEKIMU WX, a
TaK)Ke IPOCTAaBUTh pPa3Mepbl, 3alOJHUTh OCHOBHYIO HAJIUCh, HAIUCATh
TEeXHUYECKHE TPeOOBaHUS U CTICHU(DUKAIIHIO.

IIo Teme «Cxembpl» Ha OCHOBE IIONYYEHHBIX paHEe HABBIKOB
ydamMecss BBINOJHSIOT KOHTYPBl 3JIEMEHTOB JeTaleldl MHKpPOCXEM,
TPaH3UCTOPOB, PE3UCTOPOB, KOHAECHCATOPOB WU APYIHX DIEMEHTOB,
BXOJISIIIUX B COCTAB 3JEKTPUUECKUX CXEM.

OpHa M3 CaMBIX aKTyaJIbHBIX TEM JUISl yJaluXcsi MHOTHUX y4eOHBIX
3aBelcHUIl — BBINOJIHEHUE IUIAT I€YaTHOrO MOHTaxa, KOTOphle ceidac
LIIMPOKO HCIHONB3YIOTCA B TexHMKe. KOoHE4YHO, MBI He MaéM 3aJaHue IO
pa3BoAKe TeYaTHBIX IUTIaT, HO OCHOBHBIE TpPEOOBaHMS ydaliuecs
BBIMIOJIHSAIOT — BBIUEPUYMBAHUE CETKM U HAHECEHHE IPOBOJHUKOB Ha
NE€YaTHBIE IJIAThl U JIpYTUe JaHHBIE.

Takum 00pa3oM, y4HTHIBas HarISJHOCTb, YHHUBEPCAJIBHOCTH W
JIOCTATOYHYIO MPOCTOTY MOJIb30BaHUS 3TOW MPOrpaMMOM, MOKHO CUMTATh,
yro nporpamma «Kommacy Haunbosee mOIHO OTBeYaeT TpeOOBaHUSIM Kypca
«mkeHepHasT W KOMIIbIOTEpHast TrpaduKa», KOTOPbIH mpernonaércs
CTYZCHTaM TEXHUKYMOB U KOJJIEKEH.

N3MEHEHUA B 3AKOHOJIATEJIBCTBE O BBICHIEM
OBPA3OBAHMU JIATBUHCKOM PECIIYBJINKHA

Bepuna H.C.
Hayaasnunccxuti Yuusepcumem, Jlameus, +371-29458861, arhitektu@yandex.ru

B 2008 romy B NaTBHIICKOM 3aKOHOJATENBLCTBE, PErYIUPYIOIIEM
chepy BBICIICTO OOpa30BaHMS, MPOHM3ONUTH M MPOUCXOMAT OOJBIIHE
mmeHenus. C 2 HosOps 1995 roma 3Ty cdepy peraMeHTHPOBaT «3aKOH O
Beicmux mkonax» u «3akoH 00 oOpasoBamum» (29.10.1998.). Ho 3a
nociennue 10 JleT MpoM30IUIM CYIIECTBEHHBIE W3MEHEHHS B CHCTEME
BbICHIEro oOpa3oBanus. M3meHwnuch okpyxatomme ¢dakropsl (JlarBus
BcTynwia B EBponelickuii coro3, ydacTBYeT B MpoOLEcCE€ CO3JaHUsA
00IIIeeBpONEICKOr0  MPOCTPAHCTBA ~ BBICIIETr0  OoOpa3oBaHus). Takxke
MIPOU3O0IIUIN CYIIECTBEHHBIE N3MEHEHHS BO BHYTPEHHEM Pa3BUTHUH CUCTEMBI
BbICHIEro oOpa3oBaHus (ObLIM OOpa30BaHHBI KOJUIEKH KaK YUPEKICHUS
BBICIIEro 00Opa3oBaHusl, B KOTOPBIX, HA JaHHBI MOMEHT, y4arcs yxe 6 %
CTY/IEHTOB, CYIIECTBEHHO BBIPOCIIO YHCIIO BY30B, BBIPOCIO KOJUYECTBO
BY30B, 00pa30BaHHBIX YACTHBIMU JIMIAMHU U T.1.). 32 3TH TOIbl «3aKOH O
Beicminx 1mkoiax» MHOTO pa3 CYIIECTBEHHO MEHSUICS, HO B HBIHEUIHEH
CUTyalld W3MEHEHMs HYXHBI HACTOJIbKO CYIIECTBEHHBIE, YTO TOpa3o
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paIMioHaTbHEe CO37aTh HOBBIA 3aKOHOMPOEKT. Uto u Obuto craemano — 15
ssaBapst 2008 rToma moCKe JUTMTENBHOM padoThl OBUT  OIMyOJHMKOBAaH
3aKOHOITPOEKT «3aKOHa O BHICIIEM 00pa30BaHUI.

JlaTtBus Haxomutcst B uucie 40 crpad, moAamucaBIIMX bBoOJIOHCKYIO
Hexmaparmro, 1menb kotopod — g0 2010 roma oOpa3oBaTh enuHOE
€BPOIICHCKOE MPOCTPAHCTBO BBICIICIO OOpa30BaHHUS C TaKOH CHCTEMON
aKaJIeMHYCCKUX CTEIECHEeH, KoTopas OyAeT IMOHATHA W COIMOCTaBMMAa Ha
MEXIYHAPOJIHOM YpPOBHE, UYTO IIOBBICUT MOOWIBFHOCTH CTY/ICHTOB,
MperolaBaTeNicid W UCCIEAOBATEeNCH W OOJErYUT NMPU3HAHUC TUILUIOMOB B
Espone.

Jnst  mocTmkeHHMs ASTHX Iened W ObUTM BHECCHBI CIICAYIOIIUE
U3MCHEHHS B PETYJUPOBAHUH CHCTEMBI BBHICIIETO OOpa3oBaHUs, KOTOPHIC
HEO0XOIUMO TIPOU3BECTU:

1) ynoporeHre KBaTU(UKAIMOHHOW CHCTEMBI BBICIIETO 00pa3oBaHHS U
TUTIOJIOTMU TIporpaMm. JIaTBUS OTKa3anach OT JICJIICHUS HA aKaJeMHYCCKUC
u npodeccHoHaNBHBIC Yy4YeOHBIC MPOTpaMMBI (YTO OBUIO BBEICHO B
nericTBre «3akoHOM 00 oOpazoBanum» B 1998 rony);

2) mepexon Ha ydeT paboThl yuanmxcs mo EBporelickoil cucremMe ydera u
MepEeHOCa  KPEAWTHBIX  IYHKTOB, oOOccleunBas, TakKuM  00pa3oM,
MOOWJIEHOCTh yYaIUXCsl, JIaBas BO3MOXXHOCTh WHOCTPAHHBIM CTYICHTaM
BIUTBCA B JIATBUIICKYIO CHUCTEMY BBICIIETO OOpa30BaHHs, a JATBHICKAM
CTyJICHTaM — OOJICIYUTh TIEPEXOJT U3 OJTHOTO By3a B IPYrOW;

3) ycuiieHHe MPUBSA3KH MPOrPaMM BBICIIETO 00pa30BaHUs K HYKIaM PhIHKA
Tpyna;

4) pas3BuTHE O3JACTHMYHBIX W OPHEHTHPOBAHHBIX HA BCIO JKU3HBb
MPEUIOKEHUI 110  BBICIIEMY O00pa3oBaHWIO (HA JAHHBIA MOMEHT
«o0pa3oBaHHE B3pPOCIBIX» 3TO OJHO U3 CaMBIX MPHOPUTETHBIX
HanpaBlicHud B cepe obOpasoanus B EC). OOpa3zoBaHHE B3pOCIBIX —
mporiecc 0O0pa3oBaHHS YCIOBEKAa HA NPOTSHKCHUM BCEH KU3HHU, KOTOPBIU
OCHOBBIBACTCS Ha IMEPEMEHHBIX HYXKJaX MOJy4aTh 3HAHUS, YMCHHUS U OIIBIT,
a TaKKe OTKPHIBACT BO3MOXXKHOCThH UWICHAM OOIIECTBA OOpPA30BBIBATHCS HA
MIPOTSDKCHUH BCEH JKM3HM, TIOBBINIAS VI MCHSS CBOK KBATHU(DHUKAIUIO B
COOTBETCTBUH C TPEOOBAHUSAMH PBIHKA TPyJa U CBOMMH HHTEPECAMH U
Hyxaamu. OHO o0bemuHsICT HepopMambHOE OOydYeHUE, pa3BUBACT
BPOXJICHHEIE CITOCOOHOCTU B COYETAHUU C HOBBIMU BO3MOKHOCTSIMU;

5) ynopsimouenue — cHCTEMbl  yOpaBiE€HHS  By3aMH,  YBEJIUYUBAs
OTBETCTBCHHOCTh M TIPO3PAYHOCTH CAMUX HWHCTUTYIMHA, OJHOBPEMCHHO
moompsist Oornee 3 hekTuBHOE U ONepaTUBHOE MPUHATHE pelieHuiA. J[anHoe
peryaupoBaHuEe IpeanoiaracT 0ojiee KOPOTKHE CPOKH OCIAPUBAHUS LIS
pEIlIcHHU BBICIINX YYCOHBIX 3aBENCHUN 00 WMMATPUKYISIMU (BHECCHUE
JUIAa B CHHCOK OOydaeMbIX (MaTpuKyja) By3a) IPETeHAEHTa, OTKase
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WMMAaTpUKYIApOBaTh MpETEH/EHTa, a TakkKe O HSKCMaTPHUKYJISALHUU
(UCKJIIOYEHHE JIMIa W3 CHOHCKa OOydaeMbIX B BY3€) YyYallerocs, 4em
yKa3aHbl B «3akoHe 00 aJMHHHCTpaTHBHOM Ipoueccey». CoKpalleHHbIe
CPOKH OIPOTECTOBaHMS HEOOXOJIMMBI, YTOOBI Y4eOHBIH Tpoliece cTan donee
3G PEKTUBHBIM U TUHAMHYHBIM;

6) moomipeHHe ~ OCYIIECTBICHHS  OOIIMX  NPOrpaMM  HECKOIBKUX
YUpeXIeHui BbIciiero oOpa3oBaHusl (B TOM 4YHCIIE M 3apyOeXHBIX) U
TIPUCBOEHUS 00X KBaJIH(HUKANWI BBICIIEro 00pa3oBaHus;

7) yTOYHEHHE MOpPSIKA MPUBIICUCHHS U TPYAOYCTPOHCTBA aKaJEMUUECKOTO
MEPCOHANA BBICIIUX Y4YCOHBIX 3aBeACHUM, oOecrmeunBas TpeOOBAaHUS
BBICOKOTO  KauecTBa W  PEryJIAPHYO  INPOBEPKY  KBaJIH(HUKAIMH,
OJHOBPEMEHHO 00ecreynBas OTBETCTBEHHOCTh BY30B 3a KBaJIH(HUKAIUIO
nepcoHana (moapooHee);

8) ompeseneHO HOBOE SI3BIKOBOE PETYITUPOBAHKE IS PEANTU3AINH BBICIIUX
00pa3oBaTeNBHBIX MpPOrpaMM. ITO HEOOXOMUMO, YTOOBI Pa3BUBATH
WHTEpHAMOHAIN3AIMI0O B BYy3aX, MOJHATh KauecTBO  BBICIIETO
o0pa3oBaHUsl, TpHUBJEKas JIyYIIMX CIENHAINCTOB CO BCETO MHDA,
obecrieunBasi camble LIMPOKHE BO3MOXKHOCTH Ui OOMeHa Yy4eOHBIMHU
CHJIaMH W  y4YallUMHUCS, a Takke, 4YTOOBl YKPENUTh  MO3HIHH
TOCYapCTBEHHOrO  si3blka B cepe  BbIcHIero  0Opa3oBaHMS.
[IpenycmaTpuBaercs, 4To BBICHIME OOpa3oOBaTENbHBIE NMPOTPaMMBI OYIyT
peaM30BBIBATECS Ha TOCYJapCTBEHHOM S3BIKE TaK € M B BY3aX,
00pa3oBaHHBIX YacTHBIMH JiunamMu. OcylecTBieHHe INporpaMMbl  Ha
JIPYT'OM SI3BIKE BO3MOYKHO TOJIBKO B CIIEIYIOMINX CITydasiX:

@) eciaM OCYIIECTBIIEHHE Ha WHOCTPAHHOM SI3bIKE HEOOXOAMMO JIIs
JIOCTIKEHUST [ENM NpOorpaMMbl — BBICHIETO 00pa3oBaHHs IO S3BIKY,
KYJBTYPE U PETHOHOB;

b) ecnu peamusyrorcst mporpamMmbl B pamkax mporpamm EBpomeilckoro
Coro3a 1 COTpYTHUYECTBA MEXIYHAPOIHBIX JIOTOBOPOB;

C) eclIi OCYIIECTBIISIETCS IIPOrpaMMa, OCHOBBIBAsICh Ha JOrOBope 00 o01eit
IporpamMMe BBICIIEro 00pa3oBaHus WM (ppaHIIN3bl ¢ HHOCTPAHHBIM BY30M;
d) eciu ona paspaboTaHa A8 OCYHISCTBICHHS 3a PyOCKOM WM JUIS
WHOCTpPAHIIEB, U €CITH €€ OCYIIECTBIISIOT Ha KaKOM-JTHOO M3 O(pHINAIbHBIX
s13p1k0B EBporneiickoro Coto3a.

OTnenbHbIE YaCcTH IPOrPaMMBbI BBICIIET0 00pa30BaHMs MOTYT MPOXOANUTH Ha
WHOCTPAaHHOM S3BIKE, €CIIM UX OCYIIECTBIISIFOT TOCTEBBIE JIEKTOPHI, JOIEHTHI
u ipoeccopa uz-3a pyodexa.

B 3axioueHnn XoueTcs YIOMSIHYTH elle 00 OJHOM HOBILIECTBE B
cdepe BbICIIEro 00pa3oBaHUsI B CBSI3M C HOBBIM 3akoHONpoekToM. OHO
3aTPOHYJIO IOPUAMYECKHN cTaTyc KoJuiemxkeidl. B HbiHemHeM «3akoHe O
Beicmnx mkonax» aeduHUIMS Kouleka Oblia cieayromeit: «Kommemx —
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9TO 00pa3oBaTeNbHOE YUPEXKIEHHE, KOTOPOE OCYIIECTBISIET MPOrpamMMy
MIEpBOrO  YPOBHS  NPO(ECCHOHATIBHOTO BBICIIETO 00pa3oBaHus». B
3aKOHOIIPOEKTE CTaTyc Kojulemka uaMeHmics: «Kommemk sTo BbIciiee
yueOHOE  3aBelieHHe, KOTOpO€ OCYIIECTBISIET  KBaJIM(HUKALMOHHBIE
MIpOrpaMMBbI BEICIIEro 00pa3oBaHus COKPAIIEHHOTo UKIa (3a 2-3 rozxa)».

B Esponeiickom Coroze kaxjaas CTpaHa-ydyaCTHHIA caMa CO3/aeT
CBOIO CHCTeMY 0Opa3oBaHHWs, ONpeENeNsieT CBOW 00pa3oBaTeNbHYIO
MIPOrpaMMmy, SI3bIK 00YUCHUS U JPYTHE BOMPOCHI, CBA3aHHBIC C IMOTyYCHUEM
obpazoBanus. [loaTOMy CyIIECTBYIOT HE TOJNBKO pasHble YydeOHbIE
3aBeIeHNs, pa3jIMYHbIC YCJIOBUS TpHEMa, aKaJeMHYecKHe KalleHJapu
pa3HOW MONTOTHI, a, B oOmieM, B EBpometickom CoOr03¢ COTHH pPa3HBIX
KBATM(UKAIMA U aKaJEMUYECKUX CTENICHEH, COTHH Pa3IMYHBIX YUeOHBIX
mporpamMMm.  briarogaps BBEIEHHIO HOBOTO «3aKOHa O  BBICIIEM
00pa3oBaHUM» CTYJEHTHI, ITperoJaBaTeNu W ucciaenoBarenu u3 JlaTtBun
OyayT UMeTh OOoJIbIlle BO3MOKHOCTEN ISl CBOETO 00Opa30BaHuUs, Pa3BUTHS U
HAy4YHOU JesTensHocTH B EBpore, a rpakaanaM EBpOIBI CTaHYT JOCTYITHBI
oOpa3oBaHue 1 Hay4Has O0a3a JlaTBum.

IICUXOJIOTTYHE OBIPYHTYBAHHSA TIPUIOMIB
PEAJIIBAIIL JTUJAKTUYHUX TPUHIIAIIIB IIIJT YAC
HABUYAHHS THO3EMHOI MOBH Y BUIIIOMY
HABYAJIBHOMY 3AKJIAII

Cruba K.M.
Xmenvruybkuil HayionanbHull yHisepcumem, Yxpaina,
80979079130, katrusyk@gmail.com

Posrmsimaroun  oco0iMBOCTI Ta 3aKOHOMIPHOCTI HaBYaHHS, IO
3a0e3MeYyr0Th YCIINTHICTh 3aCBOEHHS 1HO3EMHOI MOBH, MU TaK YU iHAKIIIE
3BEPTAEMOCh JI0 OCHOBHHMX IOJOKEHb AWAAKTUYHHUX npuHIMIiB. [lpn
HaBYaHHI 1HO3eMHOI MOBH YCIIIIIHICTh HABYAJIBHOT'O MPOLIECY 3AJI€KUTH Bil
YMOB, CIPHYMHEHNX IIEBHUMH IICHXOJOTIYHUMH Ta IeJaroriyHuMHA
3aKOHOMIPHOCTSIMH, 3JaTHICTIO CyO’€KTIB HaBYAaHHSA JIOJATH 3HAYHI
nicuxosoriuni TpyzxHowi. Ock YoMy BHHHMKAae moOTpeba NpoaHami3yBaTh
0COOJIMBOCTI 3aCTOCYBAaHHS JWAAKTHYHHMX IMPHUHIMUIIB TiJl 9ac HaBYAHHS
1HO3€MHOI MOBH 3 TOYKH 30pY ICHXOJIOTIYHOI HAYKH.

Awnani3 niteparypu CBIIYHTH IPO T€, 110, 3 TOUKU 30pY ICHXOJOTIT
HABYaHHS, BPAXOBYIOUH CaMe ICUXiYHI BJACTUBOCTI Cy0’€KTiB HABUAHHS Ta
TIes1aroriB, HEOOX1IHO PO3TJIIHYTH TaKi MPUHIMI: 1) MPUHIMI HAYKOBOCTI
Ta 3B’53KY TEOpii 3 MPAKTHUKO; 2) BUXOBAJIILHOI'O HABYaHHS, 3) CBiJIOMOCTI
Ta  aKTHBHOCTI  CYO’€KTiB  HaBuaHHs;, 4) HAOYHOCTI  HABYAHHS,
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5) cucteMaTHYHOCTI Ta MOCTIJOBHOCTI; 6) JOCTYIHOCTi; 7) HABYaHHS Ha
BHCOKOMY piBHI TPYIHOINIB, &) MIIIHOCTI 3HAaHb, HABUYOK 1 BMiHb;
9) onTUManbHOrO  MOEMHAHHS  KOJNEKTUBHOIO T4  iHAWBIIyalbHOrO
HaBuaHHS; 10) geMoKpaTH3alii B HaBYaJILHOMY ITPOIIECi.

1. [IpyHIMn  HAyKOBOCTI Ta 3B’A3Ky Teopii 3 MPaKTHKOIO,
chOpMyIbOBAaHUI B OCTaHHI POKH, Iependadae OpraHi3allif0 HaBYAHHS
1HO3eMHOI MOBM Ha OCHOBi HaykoBoi Meronodorii. Lleii mpuHIMn Bumarae
BiJl BHKJIAQJAlbKOIO CKJIQJy BHUKOPHCTaHHS JIOCSTHEHb IIEarorivyHoi i
TICHXOJIOTIYHOI HAayKH, BIIPOBA/DKEHHS B NPAKTHKY BHKJIAJaHHS HOBHX
epEeKTUBHUX TEXHOJIOTI HaBYaHHS 1HO3EMHOI MOBM Ta JIOTPUMAHHS
HOPMAaTHBHOCTI y BXXHMBaHHI I'paMaTHKU Ta JieKcukd. Llel numakTuaHmit
NPUHOMT Tependavae 3aCBOEHHS iHO3EMHOI MOBH 3 METOIO 3a0e3IeyeHHs
peabHOI MPAKTHYHOI MOXITMBOCTI KOMYHIKaIIii.

2. [lpyHIMIT  BUXOBAJBGHOTO HABYaHHSA, OCHOBH SIKOTO  OyiH
samaneni me  S.A. Komencekum, possuHyti M. Tepbaprom i
K.A. YumHcbknM, niependavae MOCTAHOBKY €IMHHX HAaBYAIBHO-BUXOBHHX
uineil. [onoBHMIT NMpUHIMI BHUXOBAaHHS B CY4aCHHMX YMOBaxX — IMPUHIUI
HAIlIOHANBHOI IiJIeCHpsMOBaHOCTI. [IpUHIMI BHXOBAaJBHOTO HABYAHHS
TIOB’SI3aHMI 13 TICUXOJIOTIYHUMHM 1JIeIMH PO3BHMBAIBGHOrO HaB4aHHA. Ha
YCHINIHICT OINaHyBaHHS 1HO3EMHOI MOBH Ta ()OPMYBaHHS ITO3HTHBHOTO
CTaBJICHHSI 10 ITi3HABAJIBHOI MisTIBHOCTI B IiH Tairy3i BIUIMBA€ HABKOJIUIITHE
coljapHe cepeloBHIle, MOpaIbHAa aTMoc(epa TOro COIIaIbHOTO Kiacy, 3
SIKMM CITUIKYETBCSI CTY/IEHT HaBUaslbHOI rpynu. Ha oco0nmBy yBary Takox
3acIyroBye nporiec GopMyBaHHS COLIIOKYIbTYPHOI KOMIETEHIIT CTYJIEHTIB.

3. [lpuHIMI CBiZIOMOCTI Ta aKTUBHOCTI, IO Tepeadayae €qHiCTh
BUKJIAJaHHS Ta HaBYaHHS, OOIPYHTOBYE HEOOXiIAHICTb CTHMYJIIOBaHHS
aKTHBHOCTI B Mi3HABAIBHIM MiSUIBHOCTI ISl CBIJIOMOTO OBOJIOZIHHS HEIO.
He#t npummm, 3 omHoro OOKy, mepemdayae TIHOOKE YCBiTOMIICHHS
noTpedu B 3HAHHI MOBH SK Y CYCIUIBHO-JIEPKaBHOMY, TaK 1 BIIacHE
ocobucricHOMy IutaHi. 3 iHmoOro OOKy, HependavyaeTbesi TaKOX TIITHOOKE
PO3YMIiHHSI CaMoOro HaBYaJbHOTO MaTepially, YCBIJJOMJIEHHS HOTO
BHYTPIIIHIX 3aKOHOMIpPHOCTEH 1 CYMEepeYHOCTeH, aKTHBHE HparHeHHs 10
mizHaHHSA. Ha Hamry nymKy, mnoeramHuid pPO3BHUTOK PO3YMOBHX iH,
OpIEHTOBaHMX HA BUKOHABYi oOrepamii, 3/IHCHIOETbCS Ha PIBHI iXHBOI
iHTEpiopu3arii.

4. Tlpuanun HaowHocti. [lpuHIMI HaoYHOCTI TpPH HAaBYAHHI
1HO3eMHOI MOBH Iiependayae CTBOPEHHS SCHOT0, 00pa3HOro, OJIM3BKOrO /10
pealbHOrO, YSABJICHHS MPO JOCHIDKYBaHI MPEIMETH Ta SBUINA. BiH
XapaKTepU3yeThCsl 3aCTOCYBaHHIM, HacaMIIepea, MOBHOI HA0OUHOCTI. MoBHa
HAOYHICTh — II€ pealibHa MOBa BHKJIAJaya, a TaKOX JEeMOHCTpamii 3a
JIOIOMOTOI0 ~ ay/io- Ta  Bifeo3aco0iB, BHKOPHCTaHHS  CYYacHHUX
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KOMIT FOTEpHUX TEXHOJIOTiH, MOBJIEHHS peajbHUX HOCIiB MOBH B
MOHOJIOTIYHOMY Ta JIiaJIOTiYHOMY BapiaHTaX 3 BUAIJIEHHSIM KOMYHIKaTHBHO-
3HAa4YeHHEBOI (DYHKIIT okpeMux (oHem, MopdeM, JeKceM, Pi3HOI CTPYKTYpH
pEYeHb JI0CIIDKYBaHOI MOBH.

5. TlpuHIMIT CHUCTEMATUYHOCTI Ta TIOCIIJOBHOCTI € OJHHUM i3
TIPOBITHAX, HOTO CYTHICTH IIOJISITA€ y BUKJIAAlI HABYAJIHHOIO Marepiany Ha
OCHOBI HOTr0 BHYTDIIIHBOI JIOTiKM, HACTYITHOCTI, MiaJIEKTUYHOTO 3B’S3KY
TornepeHpOI Ta HACTYHMHOI iH(opMaii, (opMyBaHHI HABUYOK i BMiHb Y
NeBHI cucremi. Y HbOMY BHSBISIETHCS TNPSIMHUH 3B’SI30K 13 BUMOTaMH
CHCTEMHO-CTPYKTYPHOI'O IIAXOAY, a TaKoK II0i HHU3KH IOJ0XKEHb
cucrteMoTexHiku. CHCTEMaTHYHICTh 1 MOCIIOBHICTh Y HABYaHHI 1HO3EMHOI
MOBH, HE3aJI©KHO BiJ TOrO, SIKMA METOJ HaBYaHHS BHKOPHCTOBYETHCH,
BH3HAYAETHCS JIOTIKOO Mi3HAHHS Ta HIJTSIMU HaBYAHHSI.

6. IlpuHIMIT MOCTYHHOCTI B HaBYaHHI IHO3EMHHX MOB JyXKe
BOXUTUBUH. Y pasi, SKIIO NPUHIOMI JIOCTYNHOCTI JOTPHUMYETHCS, TO i
HaBYAIbHUN eEeKT 3HAYHO BUIIUHA. | HaBITaKH, KOJIU IPUHIUIT JJOCTYITHOCTI
TIOPYIIYETHCS, HacamIiepes, iHpOpMaliiiHUM NepeBaHTaXEeHHSM CyO’€KTiB
HaBYaHHA, a TaKoX  MOPYWIEHHSAM  JUIAKTUYHOTO  IPUHIUITY
CHCTEMAaTHYHOCTI Ta MOCIIiTOBHOCTI.

7. TlpuHIWMIT TOEAHAHHS IHIWBIAYaJTbHOIO Ta KOJEKTUBHOTO
HaBuaHHsA. CTyAEHTH BIJPI3HAIOTbCS OCOONMBOCTSIMM IIaM’siTi, YyBarw,
MUCIICHHS, 1 TOMY BUKJIaJIa4eBi HEOOXiTHO 3HAWTH 1HIUBITYaIbHUM ITiIXi]T
TIpY T0/IaHHI M HaBYaskHOro Matepiany. Okpim Toro, ciij OpaTu 10 yBaru
HEO/IHOPITHUH HasIBHUI piBeHb 3HAHb i C(POPMOBAHOCTI HABHYOK CyO’ €KTIB
HaBYaHHSA, TOMY HaBYaJbHI HABaHTa)XEHHS, OCOOJMBO 3aBJAHHS JUIS
caMOCTilHOI MiATOTOBKH, MOBUHHI OyTH HMOCHIbHUMH. J{i1s1 3a0e3neueHHs
KOMYHIKaTUBHOI ~ CIPSIMOBAHOCTI BHMBYEHHS HAaBUAJIBHOTO MaTepiaiy
3aCTOCOBYIOThCS TPYIOBI, MapHi W I1HIMBIXyanbHO-QpPOHTANBHI (hopMHu
HaBYaHHS.

8. IlpuHumn MimHOCTI 3HAaHb, HABUYOK 1 BMIHb TNpH HaBYaHHI
1HO3EMHHX MOB TaKOX Ma€ BEJIWKe 3HaYeHHs. MIIHICTh HEOOXi/IHIX 3HaHB,
HaBMYOK 1 YMiHb € HEBiJl'€MHOIO YMOBOIO OBOJIOZIHHS 1HO3EMHOIO MOBOIO.
3a3HayeHa yMoBa 3a0e3MeUyeThCs NUITXOM PO3BHUTKY TaKMX MOBJIEHHEBUX
HaBMYOK SK ayNilOBaHHS Ta TOBODPIHHS, TOMY IO i BHIY MOBIICHHEBOI
JUSUIBHOCTI BUMararoTh BWIIyYE€HHS HEOOXimHOi iHQopMmarii 3 mam’sari y
BKpaii 0OMeXeHHH yac.

O.IlpuHiMn  HaBYaHHA HA  BHCOKOMY  DiBHI  TpPY/JHOIIIB,
obrpynToBanuii JI.B. 3aHKOBHM, € OCHOBOIO HOr0 CHCTEMH PO3BHBAJILHOIO
HaBYaHHsA. PO3BUBaNbHUI BIUIMB HaBYAaHHs 3a0€3MEYYyETHCS BUPILIEHHM
3aBJlaHb Ha PO3BUTOK YBaru, Iam siTi, MHCJIEHHs, BOJ, (OpMYBaHHS
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iHTepeciB 1 37I0HOCTEH, BIH CTHUMYJIOE€ aKTUBI3AII0 TOTCHINHHIX
MOXITUBOCTEH 0COOMCTOCTI.

10. Ilpunnun nemokparn3anii HaBuaHHsi. Came BHKIagad Hece
BiJIMOBINAJIGHICTh 332 CTBOPEHHSI TaKMX IMCHXOJIOTO-TIEJaroriyHuX yMOB, 32
SKHX TOMY, XTO HaBYaeThcs, Oyne 3a0e3nedeHo IOCTIHHO 3pocTarouy
CaMOCTIMHICTh Yy Ii3HaBalbHIN IisuibHOCTI. [Ipy 1BOMY pO3BHBAIOTHCS
TIPUPO/HI 33JaTKH KOXHOI'O YJIeHa HAaBYAJIBbHOI I'PYIH, CTUMYIIOIOTHCS Ta
3aJI0BOJIBHSIIOTHCS TXHI 3pocTarodi moTpedu Ta iHTepecH. Bemnvke 3HaYeHHS
IIPHU [IbOMY MAIOTh TaKi SKOCTI OCOOMCTOCTI BHKIIAJaya, SK BILUTUBOBICTH 1
KOHTaKTHICTb, OCBIYEHICTb, KYJNbTypa MOBJIICHHS, I1€PEKOHJIUBICTS,
TIPHUHITUIIOBICTH Ta iH.

OTXe, MU MOXKEMO 3pOOMTH BHCHOBKH IIPO T€, 110 €PEKTUBHICTH
HaBYaHHS 3aJEXHUTh BiA IpodeciiiHoro BMIiHHS BHKJaJaya CTBOPIOBATH
IHIIIOMOBHE CITUIKYBAaHHS 3 YpaxyBaHHSIM OCOOJIMBOCTEH MPOSBY MCUXIYHUX
npolieciB cy0’eKTiB HaBYaHHS. Bukiiagad noBuHeH OyTH 3JaTHUM KepyBaTH
CUTYyallisIMH TIPOLIECY TPYHOBOI'O PO3BHTKY Ta IICHXIYHUX CTaHIiB WICHIB
HaBYAJIBHOI TPYIH, aJPKE caMe Take KEpYBaHHS € PEeajbHOI0 OCHOBOIO IS
LTECTIPSIMOBAHOI aKTHBi3alii pe3epBHUX MOXKIMBOCTEW 1HAMBIAIB, IXHIX
TBOPUMX 3710HOCTEH.

ICUXOJIOT TYHI ITPOBJIEMH ATATIITAIIIL
CTYJAEHTCBKOI MOJIOAI 10 YMOB HABYAHHS 1
INEPEBYBAHHA 3A KOPJIOHOM

Topowko M.B.
Xmenvruuyoruil nayionanehuti ynisepcumem, Yxpaina, emailme@ual.fm

AKTyanpHICTh TIpOOJIEMHM BHBYEHHS MIDKKYJIBTYPHOI —ajanTarii
NOB’si3aHa 3 CYYaCHUMHU JUHAMIYHAMH  COLaJIbHO-TICHXOJIOT1YHUMHU
MpolecaMu B YKpPaiHCHKOMY CYCHIIBCTBI Ta y 0araTthboxX iHIIMX KpaiHax i
00YMOBJIFOIOTE 3MiHY CaMOCBIJJOMOCTI TpOMAasiH. XapaKTepHOK O3HAKOIO
HOBO{ €THOIONITHYHOI 1 COIIaJIbHO-IICHXOJIOTIYHOI PEabHOCTI € 3pOCTaHHS
npoeciifHUX OCBITHIX KOHTAKTIB, €THIYHUX Mirpaliid, pO3BUTOK TypU3My i
IHIIUX BUJIB aKTHBHOCTI, MOB’S3aHUX 3 MIKKYJIBTYPHOIO B3A€EMOJIEI0 1
CHUIKYyBaHHAM. MUDKKYJIbTypHa ajanTtamis y 11 TEOpEeTHYHOMY i
MIPaKTHYHOMY acCIeKTax crajia 00’€KTOM HayKOBUX JIOCIIKEHb Ha IOYaTKy
XX cr., mpore y mcuxoiorii mpoOiema amanramii iHIMBIIyaITbHHX
TIEpECEIICHIIIB 1 «BI3UTEPIBY», sSKa Ha0y/a aKTyaIbHOCTI Yepe3 MiCIIBOEHHN I
OyM y OOMIiHI CTyJeHTaMH, CHCIlaliCTAMH 1 YHCIICHHI Mirparii,
oOropoproBaiacs TMepeayciM 3 OINIAAy Ha MAaTONOTiyHi (EHOMEHU
(HEeBpOTHYHI 1 IICHXOCOMAaTH4HI pO3Jajay, JEBiaHTHY ITOBEIIHKY), a B
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OCBITHROMY AacCHeKTi il MpHUIUTOCA Ime MeHmie yBard. [lepeaymMoBoOIO
YCHINIHOIO MPUCTOCYBAHHS BBAKAJIHM BIJUYTTS TapMOHIT 3 HaBKOJMIIHIM
CepeloBUINIEM, a OCHOBHY YBary 3BepTad Ha aHajli3 ICHXOJOTIYHOro
Omaromonyydss 1  JIyIIeBHE  370pOB’S  1HO3EMINB.  MOXJIMBHMU
aKKyJAbTypaliiHUMK 3MiHAaMH Ta IIOB’S3aHMM 3 HUMH  IOHSITTSIM
«KYJBTYPHOTO IIOKY» IIKaBHJINCS 3HAYHO MEHIIIE.

A. ®epuxem i C. BouHep mpoBenu JOCTIKEHHS, BHACTIIOK SIKOTO
OyIJIO BUSBJICHO, IO PIBEHb TPY/IHOIIIB, 3 SIKUIMH CTHKAOTHCS JIFOIH ITiJ] 4ac
TPHUBAJIOrO TIepeOyBaHHS 3a KOPJAOHOM, O€3MOocepelHbO 3AJICKUTH Bif
KYJAbTYPHOI JHUCTaHLil MK KyJIbTypOIO IHO3EMII 1 KYJNbTYpOIO KpaiHu
nepeOyBanHs. Crpec, 10 WOro BiMYYBAIOTh 1HO3€MHI CTYICHTH,
3ICOUTBIIIOTO € PE3YJIbTATOM BiJICYTHOCTI HU3KH COIIaIbHIUX HABHYOK, sKi O
JIO3BOJIMITM TIoftofaTy crienudivni conianbHi curyamii. A. @epuxam i1 C.
BouHep cTBepmKyIOTh, IO 1HO3EMHI CTYIEHTH 3IIITOBXYIOTHCS 3 YOTHPMA
Tunamu npooiieM. [To-mepire, 11e TpodIeMH, IO CTOCYIOTHCS YCiX JIO/ICH B
YMOBaX JXUTTS Y UyXKill KyJIbTypi, a caMe — pacoBa TUCKPUMIiHAIiS, MOBHUM
0ap’ep, mMOOYTOBI MPOOJIEMH, CemapaTHUBHI pPeEakIlii, ME€THYHI OOMEKEHHS,
KJIIMaTH4Hi 3MiHH, (iHAHCOBHI CTpec, HEpO3yMiHHSA Ta caMOTHicTh. [lo-
JIpyre, BAKJIMBO BPAaXyBaTH 1 TPYIHOII, SKi BUHUKAIOTh Y BCIX IMiUTITKIB i
MOJIOZIi HE3aJIeKHO BiJl TOrO, A€ BOHM HAaBYAIOTHCSA: y CBOIW KpaiHi uuM 3a
kopjoHoM. [lo-TpeTe, iCHYIOTH i HadajdbHI CTPECH, BHUKIHUKAHI BEITHKHM
HaBaHTa)KEHHSIM, 0COOJIMBO 332 HECTIPUATIMBUX MTOOYTOBHX YMOB HAaBYaHHS
Y CKpYTHOMY (iHAHCOBOMY CTaHOBHINI. [, Hapemri, y CHUIKyBaHHI
IHO3EMHHX CTYJIEHTIB 3 MICLUEBMMH WICHAMH CYCITIJILCTBA YacTO JIOMIiHYE
HAI[lOHAJIbHA 1 eTHIYHA poib mpuOymux. OKpiM TOro, MpoIeC Mepei3ay 3
OHOTO MicClsl TPOXHMBaHHA Yy IHIIy KpaiHy YacTo MPHU3BOAUTH M0
KYJIbTYPHOT'O IIOKY, i HOTO BIUIMB Ha TYIIEBHE 3710POB’Sl CTYAEHTIB MOXKHA
pO3MIISIATH SIK PO3PUB IHIAMBIAIB 3 IXHIM HPUPOJIHUM CEpENOBUINEM 1
TIOPYILIEHHS 3BUYHHUX CXEM CcaTHC(aKIIii.

3 gaciB K. OGepra KynbTypHHI WIOK ONHCYIOTH 32 JOINOMOTOIO
nociigoBHocTi cragi. Bmacue K. OOGepr pospisusB 4 cramii moky: 1.
Craziiss MeoBOro Micsils — MOYaTKOBA PEaKIlisl 3aXOIUIEHHS, EHTYy31a3My i
T'PEYHHX, TOBAPUCHKUX, HETJIMOOKHX CTOCYHKIB 3 MpEICTaBHHUKAMU HOBOI
KyneTypH. 2. Kpusa — modaTkoBi po30iKHOCTI y MOBI, iJIesIX, IIIHHOCTSIX,
3HAaHOMHMX CHMBOJIaX BHKJIHMKAIOTh BIIYYTTS HEaJeKBATHOCTI, (pycTparii,
TPUBOTH 1 370CTi. 3. BiZiHOBNIEHHS — eTanm 3aBepLIeHHs] KPU3HU 1 3aCBOEHHS
MOBU 1 KyJIbTYpH KpaiHu mepeOyBaHHs. 4. Apanraiisi — MNOBHOL[IHHE
BXOJ/DKEHHSI y HOBY KyNbTYpY 1 AOCATHEHHs catucdakiii, ske 4ac Big gacy
MOX€ 3aTbMapIOBATHCS IIPOSIBAMH TPUBOTH.

B ocHOBI Takoro po3noAinay JISKHUTH ies PO Te, IO BXOMKEHHS Y
HOBY KYJbTYPY CYNPOBOIUKYETHCS HEIPUEMHHUMH IOYYTTSMH (BTPATOIO
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Ipy3iB 1 CTaTycy, BiIUYXEHHSM, 3JUBYBaHHSIM 1 JUCKOM(OPTOM Bix
YCBIJOMJIEHHSI pO301KHOCTEH MiX KYJIbTypaMH), IUTYTAHHHOIO y IIHHICHUX
Opi€HTAIliTX 1 BIACHIH  OCOOWCTICHIN igeHTHYHOCTI. CHUMITOMHU
«KYJABTYPHOTO IWIOKY» - HecTaya BICBHEHOCTI y co0Oi, JpaTiBIUBICTH,
HECIIOKii, O€3COHHSI, IICHXOCOMAaTUYHI PO3JIa/iv, JETPecisl.

JIx. beppi i Horo criiBaBTOpY MPONOHYIOTH OLIHIOBAaTH PE3YJbTaTH
MDKKYJIBTYPHOI alanTarlii JroAed 3aje)XHO BiJ IXHIX BIJAMOBiJIEH Ha Taki
MUTAHHSA: 49U 30epiraroThCs 1 I[HYIOTHCS KYIbTypHa CaMOOYTHICTh Ta
TpaauLii Hornepeanboi KynbTypu? UM iCHYIOTH NO3WTHBHI CTOCYHKH MiX
KYJIBTypHUMH CHibHOTaMH? Ha OCHOBI BiANOBifeHd MOXHa BUIUTUTU
YOTUPU MOXKIJIMBUX CIIOCOOIB MDKKYJIBTYPHOI ajanTamii: iHTerparis,
MapriHamizalis, cernapaTtusM i acuMuLis. YcIlinHa ajanraiis nepenoavae
OBOJIOJ[IHHS 0OaraTcTBaMu IIe OHIET KyIbTypH Oe3 IIKOIU ISl IIHHOCTEH
BiacHoi. HeBnane BXOIKEHHS 10O HOBOTO CEPEJOBHUINA MPU3BOJWUTH 0
curyatrii ¢pycTparii, y AKiid 3araJoM BHUIUISIFOTH IT'STh THIIB ITOBEIiHKU.
[Mepmmii 1 Apyruii TUIIM TOBEAIHKM HajeXaTh O TOJEPAHTHOTO THITY -
NIPOSIBISIEThCSL  MIZIBUIIEHA  CTIMKICTH /0  ACTIPUBYIOYMX  (DaKTOpiB,
TEpHNUMICTh A0 HENOSUIbHMX HacTpoiB. Ilepmmid TMnm — ajnexBaTHHNA
JIOSUTbHUH, TOJIEPAHTHUH THIL, SKMHA € BUIIOI ITO3UTUBHOIO (OpMOIO
coliabHOrO pearyBaHHs. J[pyruii THIT XapaKTepU3yeThCs SIK HeaJeKBaTHHUI
JosUTbHUH, (DikcoBaHMH Ha (pycTpalii, i € TOJIEpPAaHTHHUM THIIOM JAPYTOro
nopsaKy. Tperiii THIT TOBEAIHKN — arpeCUBHUI — HMPOSBISIETHCS HEJIOSITbHA
peakuisi. lle anexBaTHWI HENOSUIBHUN, arpecHBHHM, (iKCOBaHMH Ha
(dpycrpallii THIT MOBEIHKKH — HEraTUBHA HOpPMATHUBHA (hopMa COI[iaIbHOTO
pearyBanHs. YerBepTuid 1 I’STUH THNM IOBEMIHKM HaJEXaTb A0 THUIY
VHUKaHHA 1 € HEeraTMBHOIO (OPMOIO COILIabHOTO pearyBaHHI —
TIPOSIBIISIETHCS TIPArHEHHSI YHUKHYTH CUTYallil, 110 BUKIUKae Gpycrparito.

CrporopHi, miacraB sl nepeOyBaHHS y cuTyamii ¢pycrpamii y
MpUOYIHMX OUTBII HiX JIOCTATHRO. 32 TAHHUMH COIIOJIOTIYHOTO ONMUTYBAHHS
Jlep>kaBHOTO 1HCTUTYTY pPO3BHUTKY ciM’i 1 Mononi y smmnHi 2007 poky nuie
18% Mmoozl BBakae, IO OLIBIIOCTI JIIOAEH MOXKHA JIOBIpSATH, a cepen
CTYJICHTIB-1HO3EMIIIB IIeH BiJICOTOK IIIe MEHITUI. Bce MOMITHIIIIMMY CTal0Th
MapruHalld, PO3BHUBAIOTHCS AHTUCEMITCHKI HAacCTPOi, PO3MOBCIOIKYETHCS
kceHodoOis. A 1e, BpeITi, NUTaHHSI HE TUIBKH MKy Kpainu (i Horo
MOXITHAX - IHBECTHIIH, MOXXJIMBOCTEH OTPUMAaHHS Bi3 ISl YKPaiHCHKHX
IpOMaJisiH, KIIBKOCTI 1HO3EMHHMX CTYHIEHTIB B YKpaiHCBKHX BY3axX TOLIO),
aine i Oe3nekn KokHOro 3 rpomajsH. CraHom Ha jureHs 2007 B YkpaiHi
BxKe ogiriitHo 3apeectpoBano 500 ckinxeni. [IpoBeneHe ankeryBaHHs 60
CTYJICHTIB-1HO3EMIIIB IMiCJIsl HU3KU aHOHIMHUX JI3BIHKIB, IO HAJIAILIA BijJ
HUX 31 ckapramMy Ha O€3MiJCTaBHI OIVIS/IM 1 3aTpUMaHHS IpeICTaBHUKAMHU
MIPaBOOXOPOHHHUX OPTaHiB, BUSBHIO, IO Y OUTBIIOCTI BUMAJKIB MOTEPIILII
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HIKyId HE JKaJiIHuCs, HaBITh MICIs TOro, SK IM OYJIO BiJMOBJICHO ¥
JIOTTOMO31 MpaIliBHUKAMHU JICKAHATIB, MUTIIII 1 TTOCONLCTB. TakuM YUHOM, Ha
CHTYallil0 HEJOSUIBHOCTI CTY/AEHTH pearyloTb HEaKTHBHO, Y CHUTyamii
¢dpycTpanii BHSBIAIOTH TOJEPAHTHICTb, SKa YacTO CYIPOBOKYETHCS
CTpaxoM, BHKIMKaHUM pacoBUM NpodaiaruHroM (KOIM IpeACTaBHUKU
NIPaBOOXOPOHHUX OpraHiB 3YMHUHSIOTH JIIOAEH dYepe3 KoOJip IOKip i
HECJIOB’SIHCHKY 3OBHIIIHICTH). 3a JaHuMu KoHrpecy HalioHaJIbHHX
MEHIIMH YKpaiHHW, OCTaHHIM 4YacoM pi3KO 3pocia KUIBKICTh OpraHizarii
PacHCTCHKOrO XapakTepy, IOYacTilllali BaXkKKi 3JI0YMHM Ha pPacoBOMY
rpyHTi. | siKmo 3a0e3nedyeHHs IPaBOMOPSIKY — CIHpaBa BiJMOBIIHHX
JIep>KaBHUX OpraHiB, TO PO3BUTOK MIXKKYJIBETYPHOTO CHUJIKYBAaHHS, SIK OJHi€T
3 HaWBaKIUBIIIUX TEPEIyMOB COIlialli3alii, HaJCKUTh JO KOMIETEHI1
OCBITSIHCBKHX 3aKJIaIiB.

[Ncuxomoru CTBEPKYIOTh, IO iICHYE TICHHUN 3B’SI30K ajanTarliiHux
MIPOLIECIB 1 MOBH, SIK €IEMEHTY AYXOBHOI KyJIbTYpW HapoaiB. MoBa - 1e
€JIEMEHT JYXOBHOI KYIBTYPU CYCIIJILCTBA, TOMY BHUBYEHHS MOBH CIpHSE
PO3YMIHHIO HOPM 1 I[IHHOCTEHi TEBHOI'O KYJIBTYPHOIO CEPEOBHIIA.
P03BUTOK OCBITHROI'O TYpU3MYy, CIUIRHOrO Oi3HECY, MIrpallifiHi Mporecu
CTHMYJIIOIOTh BHBYEHHSI iHO3EMHHX MOB, IEpenyciM €Bponeichkux. 3a
JIAHUMH aHKETYBaHHS, y SIKOMY B3sUTH y4acTb 150 cTynmeHTiB-iHO3eMuiB 3 |
o 5 xypc Ta acmipaHris, 80% ONmUTaHUX MAlOTh BiAYYBAIOTH TUCKOMQOPT
Yyepe3 HeJOCTaTHE BOJIO/AIHHS MOBOIO KpaiHM nepeOyBaHHS i BBaXKalOTh, 110
10 MicsiiB HaBYaHHS Ha MiArOTOBYOMY (pakynabTeTi HEJOCTATHHO IS TOTO,
mo0 y MallOyTHHOMY YCITIITHO 3aCBOIOBATH IIPEAMETH, IO BHKJIAJAIOTHCSI
YKpaiHChKOM. Binrak, ykpalHCBKMM By3aM BapTO MPUALIUTH OCOOJHBY
yBary IHTAaHHIO NPO CTBOPEHHS MOBHHX TI'PYIl OiJbINOI iHTEHCUBHOCTI Ta
TpHUBAJIOCTI HaBYaHHA. Ha muTaHHS 1po Te, SIK BOHH OLHIOIOTH CTaBIICHHS
o cebc OMHOTPYNMHHWKIB Ta BukiIagadiB, 50% pECHOHICHTIB HHUM
He3a/I0BOJIEHI 1 BBAXAIOTh, 110 1€ YCKIIAJHIOE aarnTalilo 10 HaBYaJIbHOTO
nipouecy, 20% 3agoBosneni, a 30% naroTh 3a710BUTBHY OLIHKY. CTyaeHTH-
1HO3EMIIi Bpa3JIMBi 10 HEPO3YMiHHS, a TUM ITade KOH(QIIIKTIB 3 BUKJIaa4aMy
Ha ixHI0O #Ay™MKy, igeasbHMM CIIOCOOOM TIPHCKOPEHHs ajanTamii €
CTBOpPEHHSI J00pO3UWINBOI aTtMocepn «IOMIBKH», /€ KOXEH 3 HHX
3HalIoB Ou cebe.

Jns  BupilleHHs ajanTalmiifHUX NpoOJeM CTYAEHTIB-iIHO3EMIIIB
aZIMiHICTpalii BUIMX HABYAIBHHUX 3aKJIaJiB Ta CTYIEHTCHKI paju ITOBHHHI
CTBOPUTH cCIeliajbHi KiIyOum, poOoTa sKuUX Oyae cHpsMoBaHa Ha
TICHXOJIOT1YHY MiATPUMKY NPUOYIHX IUIIXOM CIUIKYBaHHS MiXK COOOIO Ta 3
NPE/ICTABHUKAaMHM HOBOI KyJIbTypH. HampsiMkamMy Takux iHTEpKITyOiB
MOXYTb OYTH: CHOPTHUBHHI CEKTOp, MY3MYHHH TYpTOK, cekTop «lIli3Hai
Vkpainy» Tomo. Pesynprati anamoriuHoi poGorH, mposeneHoi y Pocii,
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MOKa3alM, IO BHACTINOK MisTIBHOCTI TakKoro iHTEpKIyOy CKOpPOTHBCS
nepioz aganTaiii iHO3eMHHUX CTYJEHTIB, 301LIbIIMNACS KiJIbKICTh 3MillIaHUX
OUTEO0IB,  3MIIHIOETHCS  MOYYTTSA  IHTEPHAIIOHAJILHOTO  OpaTepcTBa,
MIPOBO/IUTHCS. MIKKYJABTYPHHI OOMIH, CHIOCTEpIraeThcsi BUCOKHH MOKa3HUK
TOJICPAHTHOCTI y CHIJIKYBaHHI. 3a YMOBH IPOBEJICHHS BiIITOBITHUX 3aXO0JliB
Yy BHUIMX HaBUAIBHHUX 3aKJIaJax 3 BEIMKOI KIJIBKICTIO 1HO3EMIB Ha
Teputopii Bciei Ykpainu, Oyae MOCSATHYTO HaiOUIBII Baromoi CKIIaIoBOi
YCHIITHOI ajanTarfii iHO3eMIiB y HamIiii KpaiHi - TOJEPaHTHOCTI 300Ky
KOpPIHHOTO HAaCeNeHHs, 30KpeMa cepell CTYACHTIB Ta BHKIAJAalbKOro
CKJIaJly, @ TOJEPAHTHICTb, SIK MOKA3HUK COIIAJIbHOTO PO3BUTKY i KYJIBTYpH,
3laTHA ONTHMI3yBaTh 1 COLIOKYJIBTYpHI Ta TIONITUYHI TIpOLECH Y
CycmiyibcTBI 3aranoM. IIpomymaHa, HaykoBO oOOIpyHTOBaHa JepKaBHa
TIOJNITHKA Y Tajy3i OCBITH Ta IJIMOIIE BUBUEHHS IMPOIECY MIKKYIbTYpHOI
ajmanrarii 3abe3mevat (OPMYBAaHHS TOJEPAHTHOTO CTaBJICHHS JIO
MIPE/ICTABHUKIB 1HIIMX KYJIBTYP Ta BHIILY 'OTOBHICTH CTYJEHTCHKOI MOJIOII
JI0 iHTerpauii KyJIbTyp H MOJONaHHIO KYJBTYPHOTO IIOKY 3a JOMOMOTOI0
€(pEeKTUBHOr0 HaBUaHHS MOBi, CTBOPEHHS YMOB JUIi MDKKYJIBTYPHOTO
CHiJIKyBaHHS Ha 0a3i T'YPTKIB Ta yHIBEPCHUTETCHKMX TOBAPHCTB, PEasbHOI
coliaNbHOI IMATPUMKM Yy HampsSMKYy YHUKHEHHs peakuii arpecii Ha
cutyarliro ¢pycrparii Ta MOJONaHHS MO3MINT cenmaparlii, MOCTiHHIA poOoTI
MICHXOJIOTIB, a TaKOK OUIBII MacmTa0HIM collianbHid pPoOOTI MIOI0
3aro0iraHHs MpOsiBaM SIBHIA €THIYHOTO KalCyJIOBaHHS, IO CYIEPEYUTh
JIOCSITHEHHIO TapMOHI1 1HMBija 3 HOBUM KYJIBTYPHUM CEPEIOBHIIIEM.

HABUYAHHS THO3EMHOI MOBH 3ACOBAMU
HOBHUX IHOOPMAIIIMHUX TEXHOJIOT'TA

Pyouiyvka K.B.
Xmenvnuyvkuil nayionanbruil ynigepcumem, Yxkpaina

Hampukinmi XX — Ha mouatky XX| CTONITTS aKTHBHHHA PO3BUTOK
onepkanu iH(pOpMaIliifHI TeXHOJOTii. BaXko ysSIBUTU 00JIACTH HAYKOBOTO
3HaHHA a00 JIOACHKOI MisUTBHOCTI, J¢ O He BUKOPUCTOBYBAJIOCS
inpopMmaniiine 3abe3nedyeHHs. OpHUM 13 TPIOPUTETHUX HANPSAMIB
iHpopMaTH3anii cycniyibcTBa € iH(opmaru3zamis OCBITH — BHKOPHCTaHHS
MOXIIUBOCTEHl  HOBUX iH(OpMamifHUX TEXHONOTi, MeTomiB 1 3aco0iB
iHpopMaTHKK st iHTeHCcH(ikalii BCiX PpIBHIB OCBITHBOTO IpOIECY,
i JIBUIIIEHHS HOT'0 €(PEKTHBHOCTI.

OcTraHHIM 4acoM BCe YacTille OCTae MUTaHHS NPO 3aCTOCYBAHHS Y
HaBYAJIGHOMY TPOLECi BUIMX HaBuaslbHUX 3akiaziB (BH3) komm’ rorepHux
TexHoNoriii Ta IHTEepHeTy, iHmMMU cioBamu, npo BukopuctaHus TICE —
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technologies de I'information et de la communication pour I’education
(inopmariiHO-KOMyHIKaTUBHUX TeXHOJIOTiH st ocitn). Tak, M. Pothier
posrisgae ocobmuBocti L'ALAO (apprentissage des langues assiste par
ordinauteur) (To6To HaBYaHHS MOB 3a JIOLIOMOIOK0 KOMIT'IOTEpa ) Ta
L'ELAO (enseignement des langues assiste par ordinauteur) — BukiagaHHs
MOB 3a JIOIIOMOT'OI0 KOMITIO'Tepa — 3 PI3HUX TOYOK 30pY: JIHTBICTUYHOI,
TICHXOJIOTIYHOI, AHTPOIOJIOTIYHOI Ta TWENAroriYHoi, i BIIA€ IepeBary
L'ALAO, tomy mo came L’ALAO nae MOXIHBICTH SIKOMOra MOBHiIIE
PO3BHBATH IHIIOMOBHI KOMITETEHIII1 Pi3HUX BHIIIB.

[Ipn HaBuaHHI MOB 3a JJOIIOMOI'OI0 KOMIT FOT€pa BHHUKAIOTH HOBI
Metoau i Gpopmu HapuaHHS, Taki sk 1) autodidaxie — mo wiei hopmu Toil,
XTO HABYAETHCS MOBH, TaK UM 1HAKIIE 3BEPTAETHCS Yy TOW UM 1HIIMHA MOMEHT
HaBYaHHA, s Toro moO 3iOpatu iHdopmanito B IHTepHeri; 2)
apprentissage guide — ¢opma HaBuaHHS, K4 XapaKTEPU3YEThCS TUM, IO
CTYJCHT CaMOCTiiHO BHOUpae (opMu poOOTH 3 MaTepiajoM, SIKHA HOMY
Oys10 3amponOHOBAaHO BHKJIaJadeM; 3) apprentissage dirige — y wiii dpopmi
HaBYaHHS SK HAaBYAJBHUH Matepiall, Tak I METOOW HOTO OIPaIfOBaHHS
JOOMparoThCS BUKNIaJadeM. Benukolo mepeBarol0 IMX HOBHX (OpM
HaBYaHHA € Te, W0 CTYACHT BCTAHOBIIIOE CBIill TNEPCOHAJIBHUI PHUTM
HABYAHHS, SKUH 1 €, sIK BBAYKA€ OUIBIIICTh HAYKOBIIiB, OCHOBHUM YHHHHKOM
MoruBanii. Mo)kHa BBaXKaTH, IO MYJIbTUME/ilHI HaBYaJdbHI HPOrpaMu
CTBOPIOIOTH MOMJIMBOCTI Ul KOHCTPYIOBAaHHS KOMIIETEHII YCHOrO Ta
MTUCEMHOTO CITIJIKYBaHHSI.

VYnpoBajpkeHHssT B~ HaBYaJbHUH  NpoleC  MYJNBTHMEIIHHHX
(eTeKTPOHHUX) HABYAIBHUX MporpaM 3a0e3reuye CTyJeHTaM 1 BHKJIajadaM
HOBI MOJJIMBOCTI pOOOTH 3 HaBYAJILHUM MaTepiajoM. 3aBISKH TOMY, IIO
Taki NMPOrpaMu MOXYTh CHOJNY4YaTH TEKCTH, OOpas3W, aHiMalilo Ta 3BYK,
BOHM MalOTh BHMHSTKOBY CHIIy, MOOLTI3YIOUM BCi CHpHIMarodi 37aTHOCTI
THX, XTO HABYAETHCS.

EnexTpoHHi HaBuUasnpHI MporpamMd — M€ MiAPYYHUKA HOBOTO
MOKOJIIHHS, IO TOEIHYIOTh TIepeBard TPaJUNiHHUX IIAPYYHUKIB 1
MOXITUBOCTI THX, XTO HaBYaeThCs. Ha BiaMiHYy BiJl 3BUUAHHOTO MipYyYHHKA,
SIKICHMI €JIEKTPOHHMH MiJPYIHUK Ma€ TaKi epeBar:

- 3a0e31edye MPaKTUYHO MUTTEBUI 3BOPOTHHH 3B’ SI30K;

- Jla€ MOXJIMBICTh IIBWJIKOIO IIOIIYKY HEOOXiJHOI JOBiAKOBOI

iHpopMarii;

- MICTUTh JEMOHCTpAlliiHI NPUKIAAW Ta Moxedi (MAPYIHHK

PO3IIOBiJIa€, TTOKA3YE, MTOSICHIOE, IEMOHCTPYE);

- 3/IIACHIOE KOHTPOJIb (CAMOKOHTPOIIb, TECTYBaHHS);

- Mae MyJNbTUMeNia — HalOaraTmii apceHa CIoco0iB LTFOCTpaIii

JIOCITIPKYBAHOTO SBUIIA.
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VY 3apyOiKHHMX ITyONiKamisX HayKOBII IPOMOHYIOTH CBill IOCBif 3
HaBYaHHS 1HO3EMHOI MOBH 3ac00aM{ HOBUX iH(OPMAI[IfHUX TEXHOJOTIH:
MIPOBEACHHS MYJIbTUMENINHNX KOH(EpeHIIl Ta CTBOPEHHS 1HTEPaKTHBHHUX
caiTiB. YueHi BBaXarOTh HEOOXIJHMM BIJKPUTH HOBWUH TOpTam IS
CaMOoOCBITH, /¢ MOXKHa Oyso O KepyBaTH HaBYaHHSIM MOB, NPOIOHYBATH
TECTH ISl CaMOKOHTPONIO 3HAaHb, SIKIi MOIJIM O JOMOMOITH CTYIEHTaM
BH3HA4aTH JuIs ceOe piBHI BOJOMAIHHS MOBOIO, OpraHizyBaTu (hopymMu ais
THX, XTO HaBYAETHCSI MOBU. BOHM BUALISIOTH TaKWH acleKT SIK PO3BHTOK
KpeaTHBHOI'O NHChbMa: HAMKCAHHSI POMAaHIB 3a JOMOMOTOI0 EJIEKTPOHHOTO
JIUCTYBaHHS; AUISATHCS JOCBIJIOM BUKOPHUCTAHHS Irop Ta OJiMmian s
HaBYaHHS MOB; PO3IOBIZAIOTh PO MEPEBATH MIPOBEJCHHS MYJIBTHMEAIHHIX
KOH(epeHIiH, SKi PO3BHBAIOTH Pi3HI KOMIIETEHIIi (ITPOIIOHYIOTHCS YCHE Ta
MMCEMHE CIIJIKYBaHHS Tl 4Yac TIIPOBEJIEHHS TaKWX KOH(pepeHMiH,
€JIEKTPOHHE JIMCTYBAHHs); JAEsAKi HAayKOBIl CBiM4aTh PO IEpeBard Tak
3BaHOI'0 KOONEPATUBHOTO HaBUAHHS 3a JONOMOTOI0 IHTEPAKTHBHHUX CaHTiB,
SIKI BUCTYHAIOTh SIK 3aci0 KOMYHiKallii, Jal0Th MOXKJIMBICTD “ 3ycTpidaTucs’
Ha caiiTi, oOMiHIOBaTHCS JYMKaMH, TOYKaMH 30pY, BECTH Oeciu 3 pi3HUX
pooJIeM.

BaxnmBo 3ragat caiti-(hopyMmH, SIKi CTBOPEHI y pi3HMX KpaiHax 3
METOI0 3allydeHHs] CTYJCHTIB [0 HaBYaHHS NHChMa SK OJHOrO i3
CKJIaJIHUKIB MOBJIEHHEBOI KomrereHii. Tak, Gopym, cTBopeHunii Ha caiTi
OHOTO 3 KaHaJChKUX YHIBEPCUTETIB, IIPOMIOHYE HaM JyXe IliKaBe
BUKOPHCTAaHHS €JEKTPOHHOTO JIMCTYBAaHHS ISl PO3BUTKY IHCEMHOIO
MOBJICHHS: KOpUCTyBayaM — CTY/AEHTaM TPONOHYIOTbCS KOJEKTHUBHI
CKPUHBKH JUISl CIIIJIKYBaHHS 32 TIEBHOIO TEMAaTHKOIO, SKa BXOAUTH 10
3araJpbHOi IpOrpaMH HaBYaHHS MOBU Ha pi3HUX piBHsX. Ilin wac poboru
MApTHEPU 3 €JIEKTPOHHOTO JINCTYBAaHHS BHUCIIOBIIOIOTH CBOI JTYMKH
CTOCOBHO Ti€i YHM 1HINOI 3alpONOHOBAHOI MPOOJIEMHU, TOOTO pEaIbHO
BCTYIAIOTh Y KOMYHIKaIito.

TakuM unHOM, HOBI iH(OpPMAIiifHI TEXHOJOTil BiJKPUBAIOTH
CTy/IEHTaM JOCTYIl O Pi3HOMAaHITHHX J/pKepesn iHdopmarii, miJBHIIYIOTh
e(pCKTHBHICTh CAMOCTIHHOI POOOTH, HAJAIOTh HOBI MOXIIUBOCTI JIJIS
TBOPUYOCTi, OAEpXaHHSI U 3akKpilUIeHHS Pi3HUX MNpOQecifHUX HaBUYOK,
JIO3BOJISIIOTH pealli3yBaTH HOBI ()OPMU i METOM HABYAHHSI.

Hogi iH(popMaIiiiHi TEXHONOriI B OCBITI — II¢ HE JaHWHA MOJi, a
MIOTY)KHUIM 1HCTPYMEHT JUISi PO3KPHUTTS MOTEHIIaly CaMoro BHUKJIajaya Ta
THX, XTO HABYAETHCS.

OCOBJIMBOCTI BUKJAJIAHHSA THO3EMHOI MOBH
CTYJEHTAM TEXHIYHUX CIIEIIIAJIbHOCTEN
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Cepen 1UIOTO psIy MPIOPUTETHUX HAMPSIMKIB JIEPKABHOI MONITHKA
IIOJI0 PO3BUTKY BHIOi OCBITH XOTIOCS O BHOKPEMHTH OCOOHCTICHY
OpIEHTAIlII0 BUINOi OCBITH, TIOCTiIHHE MIiABUICHHS SKOCTI OCBITH Ta
3arpoBaPKEHHS OCBITHIX iHHOBaMi# Ta iHQOPMAaLiHHUX TEXHOJOTIH.

BukopucranHs B HaBYaJbHOMY KypCi iHO3EMHOI MOBHU TEKCTiB, SIKi
BiJINIOB1AIOTH MPOQITIOI0YNM CIIELIaIbHOCTSIM, TOB'sI3aHO 3 Oe3nepepBHUM
30ibIIEHHSAM  iHGOpPMAaIifHUX  IOTOKIB Yy  HAayKOBO-TEXHIYHIH,
MeJIaroriyHii, 3arallbHOKYJIBTYPHINA Taiy3sX, YCKJIAJHEHHSM 3aco0iB, sKi
3aCTOCOBYIOTh Y HaBYaJbHOMY Iporeci. Po3risiHeMO OCHOBHI IepeBaru
BHUKOPHCTAHHSI CIENiaIbHIX TEKCTIB i/l 4Yac BUBYEHHS iHO3€MHOI MOBH.

a) Buxopucranus TtekcTiB (axoBoi CIIPSIMOBAHOCTI Ii/IBUIILYE
MOTHBAIIIIO Ta 3alliKaBJIEHICTh CTYJEHTIB.

6) PoboTa 3 TEeXHIYHMMH TEKCTaMu NOTpeOye BiJ| CTYJEHTIB He
TITBKK 3pPO3YMiHHA iHGOpMAIl], aje TaKoK il TIyMadyeHHs W OIiHKH,
PO3BUBAE iX 3MIOHOCTI IO aHANI3Yy i CUCTEMAaTH3allil JaHWX, 3[aTHICTh [0
KPUTHYHOTO MUCJICHHSL.

B) TekcTtn Ta iHII HaBYANBHI MaTepiany, Oe3nmocepeHbO MOB'A3aHi 3
(axoM CTYIEHTIB, HaJalOThb OuIbIIE MOXIMBOCTEH Ui MPAKTHYHOL
B3a€MOJIii 3 MOBOIO, TIOJIETIIYIOTH IIPOIIEC 3anam'sITOBYBaHHS TEPMiHIB,
PO3KPUBAIOTh iX CHpaBXKHIM 3MICT, CTBOPIOIOTH ACOI[IaTHBHI 3B'SA3KH Ta
CIPUSIOTH peati3allii IOBHOK MipOK MepPeIyMOB KOHTEKCTHOTO TIEPEKIany,
3a0e3MeuyoTh TBOPUY Ta JiJI0BY aTMOc(hepy HaBYAIBHOTO MTPOLECY.

r). Bukopucranus wmarepianiB (axoBoi CHPSMOBAHOCTI Hajae
MOXIIUBOCTI JUIsi OopraHi3amii e(exTHBHOI poOOTH CTYAEHTCHKOI Ipymu 3
pi3HUM piBHEM 3HaHb iHO3eMHOi MOBW. [lapyroduwm OLTBII TOCBiTUECHUX
CTY/IGHTIB 3 MEHII JOCBIMEHHMHU 1 HAJEKHUM YHHOM DO3MOAUIAIONH iX
poIi, MOKHA 3HAYHO MiIBUIIMTH piBEHb MOTHBALIIT CTYJEHTIB, iX 3aJIydeHHs
JI0 HABYAJILHOT'O TIPOLIECY.

). B ymoBax BHCOKOI 3aBaHT@KEHOCTI CyYaCHHMX CTYIEHTIB Mae
3HAYEHHs IIeBHA E€KOHOMisl 4acy 3a paxyHOK 30iry TeMaTHKH KypciB i3
(haxoBUX CHEIiaTBHOCTEH Ta IHO3EMHOI MOBH.

BusHauaisHUM MOMEHTOM B aKTi IOMiHYBaHHsI, IO OTOTOKHIOEMO 3
aKTOM TPHPOAHOTO TEPMIiHYBAaHHS, € CKJIAJHE NEpeIUIeTeHHs CIpUHMaHHs
MOBLIEM peajibHOi MIHCHOCTI Ta HOro OCOOHMCTOTO iHIWBIAYaJIbHOTO
CMHCIIOBOT'O 3aBJIaHHSI.

OCHOBHMM  3MICTOM  TIpOIleCy  TEpMIHYBaHHS  BHCTYIIA€
"JTIHrBOKpEaTUBHE MHUCIICHHS! TEPMIHOTBOPIIS, CIPSIMOBaHE Ha TIOPOKEHHS
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HOBUX MOBHHX (EHOMEHIB NUIIXOM TpaHchopMalii HasBHUX Yy MOBI
OJMHUIIL".

B3aemo3zanexHiCTb MK Mi€I0 JIFOJCHKOTO YMHHHUKA Ta PO3BUTKOM
TEpMIHOJIOTI] JJOCUTH BiquyTHE, 00 TEPMIHOJIOTIIO PO3IIISAAEMO «HE TIIBKH
SIK 3aKOHOMIpHY €BOJIOIII0 MOBH, 3YMOBIIEHY icropii ii HociiB, a i 3
TIOTJISITy TBOPYOCTI 1HIUBIMIB 31 CBOIM CBiTOOQYEHHSIMY, THIIOM MHCIICHHS
BJIACTHBHM JIUIIE iM, HAJISKHICTIO 10 IEBHUX HAI[IOHAJIBHUX KYJIBTYP.

OcraHHIH YMHHUK JOCHTh BHPA3HO MIATBEP/KYETHCS OJHUM i3
moioxeHb B.pon I'ymOompara «BIUMB HaIliOHATBHOI CBOEPITHOCTI
BUSIBJIIETBCSL Y MOBI JIBOICTO: y CITOCOO1 yTBOPIOBATH OKPEMI IOHSATTS 1 Y
BiTHOCHO HEO/IHAKOBOMY 0araTtcTBi MOB IOHSTTSIMH MEBHOTO TIaTYHKY. Y
KOHKpPETHOMY ITO3HA4YeHHI SBHO OepyTb ydacTh TO (aHTa3is H emouii,
KEpOBaHI YYTTEBUM CIIOTVISAAHHSIM, TO PpETENbHO PO3MEKYBAIBLHHI
3JIOPOBHH TITy3/1, TO CMUIMBO MOEAHYBAIBHUH JTyX».

[TizHatoun mpupony peded Ta SBHI HABKOJWIIHHOTO CEPEIOBHINA,
aHaJII3yl0ul  BJIACTUBOCTI  INPEAMETIB, BWAULIIOYM TpPU [BOMY Ta
y3araJpHIOIOYH iX HaliCTOTHIII PUCH Ta O3HAKH, JIIOANHA (POPMYE TTOHSTTSI.
11106 mOHATTS MOTIIM iCHYBaTH 1 PO3BHBATHCS, BOHU IIOBHHHI MaTH ONOpPY B
CJIOBi, MalOTh OYTH HEPO3PHBHO IOB'sI3aHi 3 X KOHKPETHUMH 30BHIIIHIMH
nposiBaMu y (hOpMi MOBHUX OJIMHHUIIb.

PoGora 3 axoBUM TEeKCTOM y Kypcax iHO3eMHOI MOBU BHMAarae Bij
CTy/IeHTa OJJHOYACHOT'O BUPIIIEHHS 3aJ1a4 po3yMiHHS iH(popMarii B3araii Ta
pO3B's3aHHS MOBHHX THpoOjeM. ICHye JBa TPHHIMIIOBO TNPOTHIICKHUX
MiJIXOU MO0 BUOOPY ONTHUMAJIBLHOTO PiBHS CKJIaTHOCTI TEKCTIB Ta BIPaB
IIi/] Yac BUBYEHHS 1HO3EMHOI MOBH.

CriponryBaHHsI 3aBJaHHsI CTBOPIOE OULTBII KOM(MOPTHI YMOBH SIK IS
BHUKJIIQJa4iB, TaK 1 JUIS CTYIACHTIB, ajie¢ 3 TMONNIAAY peaJbHOro dYacy,
MOTPIOHOTO It OTPUMAaHHSI KOHKPETHOI'O Pe3yNbTary, TOOTO JOCSTHEHHS
MPUIAHATHOTO PiBHS BOJIOAIHHSI MOBOO, HEJOIKH I[LOTO MMiAXO0y OYCBHIHI.

[MpakTika mokasye, IO peaibHi Pe3yJbTaTH B IPOLECI BHUBYEHHS
MOBHU MOXYTh OYTH JAOCSITHYTI JIMIIIE B €KCTPEMAJIbHUX YMOBAX, 32 PaXyHOK
JIOCTaTHHOTO BHKOPHUCTaHHS IIPUXOBAHUX PECYPCIB HEPBOBO-TICUXIYHOI
CHCTEMHU OpraHi3My IIIOAWHH, HANpHKIaJ, MPOLEC OBOJOAIHHS MOBOIO
JUTHHOIO y Bimi 1-3 pp. MokHa mnocrepedaTHcss 3 LM JIOBOJIOM,
TIOCHJIAIOYHCh HA 3aJISKHICTh MEXaHi3MIB CIIPUHHATTS iH(OpMalii Bix BiKy
JOMHY (IesKi JOCTITHUKYA BBa)KAIOTh, IO B TOMY BUITAJKY, KOJIU AUTHHA
B TIOYAaTKOBOMY TIEpIOMi JKUTTA 130JhOBaHA BiJ JOACH, B Ti ICHXIIl
BiIOYBAarOThCS HE3BOPOTHI 3MiHM, Tak 3BaHui '"cuHapom Mayrmi"), aie
He3arepeyHrM (aKTOM € HaJ3BHYaiHE CKOPOUEHHS TEPMiHIB OBOJOMIHHS
MOBOIO B TaKMX 0OCTaBHMHaX, SK PAaNTOBE Ta BUMYIIEHE i30JIIOBaHHS 0COOM
BiJI 3BUYHOTO MOBHOT'O OTOYCHHS (€Mirpartisi, OJIOH TOIIIO).
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JlocBin nokasye, o HabaraTo KOpHCHillle Ha/laBaTy IepeBary OuIbI
CKJIaJIHUM THMaM poOoTH, 0O TUIBKM B I[bOMY BHIIQJIKy BiJUyBa€THCS
TIO3UTHBHUH eeKT "MO3KOBOro IITYpMY", SIKMH MOJIENIOE CTaH JIOJUHHU B
eKCTpEMaIbHUX yMOBax. Alle Iie NOoTpe0ye MOYYTTS MipH Ta BpaxyBaHHS
KOHKPETHUX YMOB JWJAKTHYHOTO Mpolecy (BiKy Ta piBHS MHONeperHbol
MATOTOBKH CTYAEHTIB, crenudikn ¢axy, MarepiaJbHOro OCHAIIeHHS
HaBYAJIBHOTO IIPOIIECY, MaWCTEpHOCTI BHKJajada TomIo). Buknamau mae
YiTKO YSIBJISITH CaM Ta JIOBECTH JIO CBIJIOMOCTI CTYJIEHTIB METY KOHKPETHOT O
BHJIY MisUTBHOCTI, WOr0 IEepeBard Ta HEJOTIKW, OYiKyBaHI pe3yJIbTaTw.
CTyaeHTH TIOBMHHI MaTH BUIBHUHM JOCTYN 1O JOAATKOBOI iH(popmarii
HAyKOBO-TEXHIYHOTO XapakTepy, MOTpiOHOI [l pO3yMIiHHS BCIX acCHEKTIiB
TEMH, 1110 PO3TIISIIAETHCS.

VYcninHe BIPOBaPKEHHS! KypCiB 1HO3€MHOI MOBH, 1HTErpOBaHUX i3
(axoBUMH TIPODITIOIOYNMHI JUCIUILTIHAMH, MOTpeOye CTBOPEHHS IMEBHUX
MepeayMoB, 3a0e3leUeHHs] HAJNeKHOI MaTepialbHO-TeXHIUHOI  0asu
HaBYaAJIBHOT'O MPOLIECY.

VYkpaiHchka BHUINA IIKOJIA MOCTYIIOBO MOYMHAE YCBIIOMIIIOBATH, IO
IHTEpPAaKTUBHI TEXHOJIOT1] HaBYaHHS CTBOPIOIOTH HEOOXiJIHI MEPEeIyMOBH SIK
JUISl PO3BUTKY MOBJICHHEBOI KOMITETEHIII1 CTYAEHTIB, TaK i JyIsl ()OpMyBaHHS
YMiHb TIpUAMAaTH KOJEKTHBHI Ta IHAWBIAYaJbHI pIIIEHHA, 3 METOI0
BHXOBaHHS OCOOMCTOCTI aKTUBHHMX TPOMAJSH 13 BiJIOBIIHOIO CHCTEMOIO
LIIHHOCTEMN.

3 yncna HOBITHIX METOJMK Ta TEXHOJOTIH BUKJIAJAaHHS 1HO3EMHHX
MOB MM HaJlaeMO IIepeBary iHTEpakTHBHUM, TOOTO THUM, Y SIKi 3aKJIaJeHO
PO3BHBAIOYMI MOTEHIia]: 3/aTHICTh PO3BUBATH Y CTYAEHTIB KPUTHYHE
MUCJICHHs, 30arauyBaTH YsSBY Ta IOYYTTS, BJIOCKOHAIIOBATH 3arajibHy
KyJIbTYpY CHIJIKYBaHHS Ta COIIaJIbHY HMOBENIHKY 3arajioM. MU BBaKaemo,
110 CIIPOEKTYBAaTH Cy4acHY METOJMKY HAaBYaHHS iHO3EMHHM MOBaM MOXHa
JUIe i3 ypaxyBaHHSAM JIIOACHKOI TNPHPOAM Ta  iHAWBIAYaJbHUX
0COOJIMBOCTEH KOXKHOTO CTY/IEHTA, aJDKe "BUXIIHOIO TOUYKOIO IIPOEKTYBAHHS
HaBYAJIBHOTO CEPEOBUIIA € TICHXOJIOTIYHA TPUPO/A TOT0, XTO HABYAETHCA,
a KIHIEBUM TIPOAYKTOM - TEXHOJIOTISl HaBYaHHs, sKka 3abe3neuye
HANUKOPOTIIUH IUISIX A0 JOCATHEHHS MeTH".

JOCTUXKEHUA AHAJIMTUYECKOI'O HEHTPA
XUMHYECKOT'O ®AKYJBbBTETA MI'Y

LInak A.B., Anvwarosa B.B., Pooun U.A., lllep6akosa E.FO., Cunuyvin M.IO.,
Iupoeoe A.B., llonux M.B., IlInueyn O.A.
Ananumuuecxuii Llenmp Xumuueckoeo gaxynwmema Mockosckozo 2ocyoapcmeenno2o
ynusepcumema um. M.B. Jlomonocosa, Shpigun@analyt.chem.msu.ru,
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men: +7 495939 52 60, + 7 495 939 13 82

AHnanmutudeckuil nieHTp Xumuueckoro (akynerera MI'Y co3man Ha
6aze kadenpel aHATUTHUECKON XxuMuM Xumudeckoro ¢akyiasrera MIY
O6onmee 11 ner nazan. B Hacrosmiee BpeMss AHAJIMTHYECKUH LEHTP
CrielMan3upyeTcss B O0JacTH XMMHYECKOrO aHallu3a W JIMarHOCTHUKH
BEIIECTB M MaTepuasioB, XUMUYECKOr0 KOHTPOJSI OOBEKTOB OKpY)KaIOMIeH
Cpe/ibl, ChIPbs, NMPOMBIIUICHHON NMPOAYKIIMNA M €€ OTXOJ0B, Pa3paboTKu U
COBEpIICHCTBOBAHUS ~ METOIOB, CpPEACTB W METOAMK  XHMHKO-
AQHAJIUTUYECKOTO KOHTPOJISI, 9KOJOIMYECKOW Oe30MacHOCTH TPHUPOALI U
YeJ0BeKa, nabopatopHoi KITMHUY €CKOH JINarHOCTHKH u
(hapMareBTHIECKOro aHaIN3a.

OpHUM W3 OCHOBHBIX HAalpaBlIeHUH paboThl IIEHTpa SIBISETCS
TIOTy4eHHE nHpOpMaIn o (busnUeCcKuX, XMMHUYECKHX,
0aKTepHOIOr HUECKUX, pasnannoHHbIX MOKa3aTersix 00BEKTOB
nccie0BaHus (ChIPhs, TPOMBIIIIEHHOH NPOIYKIIUH U OTXOI0B), COCTOSTHUS
U CTENEHH 3arpsi3HEHHOCTH 00BEKTOB OKpYXKarollel cpe/pl, BEpaboTKa Ha
UX OCHOBE PEKOMEHJALUH JUIS COBEPIICHCTBOBAHMS IPOMBIIIIEHHBIX
TEXHOJIOTHH, TPUHITUS  NPUPOJOOXPAHHBIX  pEIICHWH, MPOrHO30B
9KCTPEMAIIBHBIX IKOJIOTMYECKHUX CUTyalnid. Takast WHpOpMaIys sBISETCS
0a30BOI st JIOOBIX TPOEKTOB MPH OIEHKE WCXOJHOW CHTYallWu,
MIOCTaHOBKE 3a1a4M, BBIOOPE METOJIOB €€ PElLIeHUs], OlleHKE A (PEKTUBHOCTH
pean30BaHHBIX PELICHU.

Hannume BBICOKOKBAIM(HUIMPOBAHHBIX CIELHAIMCTOB - JIOKTOPOB,
KaH/IM/IaTOB HayK M CaMoi COBPEMEHHOMW armaparypbl mo3Boisier LleHTpy
pemiate  MOCTAaBJICHHBIE 3aJadyl B  COOTBETCTBUM C  MOCIEIHUMHU
JIOCTHKEHUSIMA HAayKW M TPEOOBAHUSIMA COBPEMEHHOT'O PBIHKA BBICOKHX
TEXHOJIOTUH.

AHaTUTHYECKUH LIEHTP MHOTO JIET YCIIEIIHO COTPYIHHUYAET C PsIIOM
MHUHUCTEPCTB, BEJIOMCTB, OpPraHM3alMi W MPEANPUSTAN (QeaepaabHOro U
peruonaigbHOro ypoBHs P®, co MHOrnmu 3apyoexusivu pupmamu (Koaaxk,
Jlxenepan Dnexrpuk, roron, llluman3y u apyrue). C HEKOTOPBIMU M3 HUX
(Amamur Mena, Illumansy, JIIONOH) CO3JaHBI AKTHBHO H  YCIEIIHO
paboraromyie COBMECTHbIE HAYUHO-HCCIIEI0BATEIBCKHE JTA0OPATOPHH.

KoMrutekcHoe 3KOIOruueckoe 00CIeJOBaHHE KHJIBIX ITOMEIICHHH,
oucoB, 3aropogHbIX JOMOB, W IEJIBIX TEPPUTOpU  palioOHOB,
MPOMBIIUICHHBIX — TIPEANPHUATHH,  JIPYyruX  OOBEKTOB  TOPOJCKOM
MHQPACTPYKTYphl € COCTAaBICHHEM OKOJOTMYECKHMX KapT, OIEHKON
9KOJIOTMYECKON CHTyalluM W pPa3pabOTKOW KOMILIEKCa MEpONpHUSTHH C
WCIIOJIb30BAHUEM  OKCKJIIO3MBHBIX MPOrpaMM IO HMX OKOJOTHYECKON
peaduIMTalry, TaK K€ BXOAWUT B 00JIACTh JEITEILHOCTH AHAINTHIECKOT O

LEHTpA.
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Pa3paboTaHbl M aTTECTOBAHBI IECATKH METOAUK KOHTPOJIsI 00BEKTOB
OKpykaromieii  cpemsl  (Boma, BO3AyX, I[OY4BA) HA  3arps3HEHHE
yrieBozoposamu  (HeTh, HEPTENPOIYKTHI), THKEIBIMA METaJUIaMH 1
OPraHUYECKUMHU COCTUHEHHUSIMH.

Ha 06a3e AHaJIMTHYECKOrO IIEHTpa pa3paboTaHbl YHUKAJIbHBIC
METOJIMKH HWICHTH(GHUKAIMA W KOHTPOJIS HMHIPEIUCHTHOIO COCTaBa |
nokaszartenell kadecTBa U 0E30MaCHOCTH OHOIOTHYECKH aKTHBHBIX BELICCTB
B Pa3iMYHBIX MATPHUI@X: MOPOLIKOOOPA3HBIX,  KAaICYJIUPOBAHHBIX,
TaOJNCTUPOBAHHbBIX, IPAKUPOBAHHBIX, KHUAKAX (OpMax, ¥ B TOM UKCIIEC B
OMONIOrMYECKHX MATPHIAX.

OmHuM W3 TPUOPUTETHBIX  HANPABICHUH  JEATEIbHOCTH
AHaAUTHYECKOTO IIEHTpa SIBJIETCS pa3padoTKa M BHEAPEHHE KOMIUIEKCa
HOBBIX AHAUTHYECKUX METOJIOB JIAOOpATOPHOW JUATHOCTUKH Pa3IHYHBIX
3a0oseBaHni; pa3pabOTKa CXeM OIPEEIeHUs Pa3InYHbIX JIEKApPCTBEHHBIX
npenaparoB B IUIa3Me KPOBH, TKAHAX W CIIMHHOMO3TOBOW IKUIKOCTH,
KOTOpBIE  TIO3BOJISIIOT ~ OIEHUBATh  TEPaNeBTHYECKUH  Juana3oH
KOHLIEHTpPALMH, pacrpeieleHie NpenapaToB U UX METa00INTOB, TPOBOANTH
n3ydenue (papMaKMHETHKU M KOHTPOJIMPOBATH COCTOSIHHE OOJIBHOTO.

B pamkax JaHHOrO HampaBlieHUs AHATUTHYCCKHN LEHTP SBIACTCS
OJHUM W3 AaKTHUBHBIX YYaCTHHKOB HAyYHO-TEXHUYECKOH MPOrpaMMBI
"Pa3zpaboTka M NPAKTHYECKOE OCBOECHHE B 3/IpaBOOXPAHEHHH HOBBIX
METOZIOB M  CPEACTB MPO(QUIAKTUKH, THUATHOCTUKH M  JICYCHHS
OHKOJIOTHYECKUX, WH(PEKIMOHHBIX M JPYTUX OMNACHBbIX 3aboneBaHui" Ha
2004-2009 rr.

O Ba)KHOCTH paHHEH JMarHOCTHKH PAaKOBBHIX 3a00J€BaHUN TOBOPUTH
HE TPUXOJUTHCS - PAHHSAS JUATHOCTHKA OOJIE3HH SIBIISETCS MEPBBIM IIATOM
JUIsl ee yCHEeNIHoro jedeHus. Llenpio TaHHOTO MpoeKTa SIBIISETCS, B MIEPBYIO
oyepenb, pa3pabOTKa METOAMYECKOro oOecriedeHust Uil paHHel
JIMaTHOCTHKHM PAaKOBBIX OMYXOJEeH Pa3MYHBIX JIOKAIW3AIMH, 0 W TOCT
ONEPAlMOHHBIA ~ KOHTPONb,  BBUIBJICHHE  MOSBICHUS  PELUAWBOB
3aboneBanus. Ha cremyromeM sTarie miaHUpyeTcs, Co3JaHne 3aKOHUYEHHBIX
TUPAKUPYEMbBIX METOJNYECKUX KOMIUICKCOB JUISl TIPOBEACHUS OBICTPOroO M
CPaBHHUTENBHO JIENIEBOIO CKPHUHUHTA OHKOJIOTMYECKHX 3a00JIeBaHMM.
JubdepeHunanpias JUATHOCTHKA C BBISBICHHEM THUMA TOPAYKEHHBIX
OpPraHoOB M KIIMHUYECKUX KOHTPOJIb B IIEPHOJ JICUEHHSI.

Bce HCCIIEIOBAHUS MIPOBOZSATCS Ha COBPEMEHHOM
aBTOMAaTU3UPOBAHHOM  00OpYJOBaHHWH, OOECIEYMBAIOIIEM IONY4eHUE
JIOCTOBEPHBIX U HA/EKHBIX peE3yIbTaTOB. BO3MOXKHOCTH INpOrpaMMHOrO
obecrieueHus s cOOpa U 0OpPaOOTKU TOTYYCHHBIX JAHHBIX ITO3BOJISIOT:
MIPOBOJINTb MOHUTOPUHT U CpaBHEHHWE pE3YJAbTATOB IO OOJBIIOMY
KOJIMYECTBY O00OpAa3loB, BBUBISATH CYIIECTBYIOIIME 3aKOHOMEPHOCTH B
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OTHOCHTEIIFHOM COJIEp’)KaHUM KaHAWJATOB B OHOJOTHYECKHE MapKephl Y
OONBHBIX JIIONEH W JroJed W3 Ipynmnbl pucka. B pesynbrate MomoOHBIH
MOJXOJ MPUBOIUT K MOSABIEHUIO METOJIOB TUATHOCTUPOBAHUSA M BO3MOXKHO
MIPOTrHO3UPOBAHUS PAKOBBIX 3200JI€BaHHM.

B corpynanuecrse ¢ HUM Jlerckoii ['emaTonorun Benyrcs paboThI
B HAIpaBJICHUU TEPANEBTUUECKOTO MOHUTOPHHIA IIPHU JIEUEHUH OCTPOro
muMQpOOTIACTHOTO JieHKko3a y jaereil. JledeHue yeliko3a y JeTel sBiseTcs
OMHOM W3 CaMbIX JpaMaTHYECKUX CTPAHUI] JETCKOM OHKOJOTHMH.
CoBpeMEHHbIE METOABI JI€UeHHs INpHU JeWKo3aX, B Pa3BUTBIX CTpaHax
3amajga, OTIMYAIOTCS TNPUMEHEHHEM IporpamM, COCTAaBJIEHHBIX B
3aBHCHMOCTH OT MaTroMopQoioruueckux (opMm, OCOOEHHOCTEH TedeHUs
3a0oneBaHusl. JTO TMO3BONISIET JOOMTHCS PEMHCCHHM Yy OOJNBIIMHCTBA
MAIEHTOB.

st onpenenenus coaep:kaHus TITIOKOKOPTUKOCTEPOUIIOB B IIAa3Me
W CIIMHHOMO3TOBOHM KHMIKOCTH (JIMKBOPE) y JIETeH NpH JIelKo3e B paMKax
MYJIBTHIIEHTPOBBIX PaHJOMHU3UPOBAHHBIX KIMHUYECKUX HCCIIENIOBAHUNA B
Amnanmutnaeckom llenre Obuta pazpaboTaHa, BalWAMpOBaHA M NMPUMEHEHA
JUIsL ONpEAENICHHUsS YIbTPAHU3KOIO COJACPXKAHUSA KOPTUKOCTEPOUIOB B
npo0ax IIa3Mbl U JIUKBOPA.

AHaNUTUYECKUH IIEHTP AaKTUBHO COTPYJHMYAET C BEAyHIUMHU
poccuiickumu  pupmMamu  —  pa3pabOTUYMKAMHM  AHAIUTHYECKOTO
obopynoBanus (AxBwioH, Koptak, JIlromake, CriekrpoH, XuMaBTOMATHKA U
JIp.), YTO TO3BOJIMJIO pa3paboTaTh M HaJlaJUTh CEPUITHOE IPOU3BOJICTBO
psiia aHAIUTUYECKUX MPUOOPOB M BHEJPUTD sl aHATUTHYECKUX PEICHUN
MHOTHUX  TPOHM3BOJACTBEHHBIX, TEXHOJNOIMYECKHUX, OKOJOTMUECKHX U
MEJIMIIMHCKHX 3a/1a4 B Pa3JIMYHBIX OTPACIISIX IIPOMBIIUIEHHOCTH U TEXHHUKH.

PEINIEHUE ITPOBJIEMBbI
MEXIUCIUIIVIMHAPHOI'O CUHTE3A ITPH
INPEITIOJABAHUUN MATEMATHYECKHUX
JUCIUIIVIMH B TEXHUYECKOM YHUBEPCUTETE

baxmuna I'I1.
Hayuonanvnwiii mexnuueckuil ynusepcumem Yrkpaunvl «Kuescxuii noaumexuuueckuil
uncmumympy, Ykpauna, Ten./paxc: 8 (044) 454-9923,
e-mail: bakhtina@ntu-kpi.kiev.ua, bakhtina_galina@mail.ru

CoBpeMEHHBII MHUpP Y4€HbIE ONPEENIoT Kak (PeHOMEH «PacKOIOTOH
nuBmwIn3anum»y. CHUCTEMHBIM KpHU3UC LUBWINM3ALUU TPOHMU3BIBAET BCE
chepbl  KU3HEAEATENbHOCTH  4YeNOBEeKa, CO34aeT  ONACHOCTh U
HEYCTOMYMBOCTh IIOJIO)KEHUS YEJOBEUeCTBa Ha IUIaHETe. YUEeHbIe
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CBSI3BIBAIOT MCTOKHM LMBHJIM3AMOHHOTO KPH3HCA C KPU3MCOM MBIIILIECHHS,
nH(OPMaMOHHBIM KPEHOM B CTOPOHY JIEBOIIOYIIIAPHOT'0 MBIIILTeHHs [1].

Ha nanHOM 3Tame B Hayke NMpEBAMPYIOMIMMU SBIISIOTCS POLECCHI
muddepeHnmanyy,  OrpOMHOrO  KOIMYECTBA  HAaNpaBJlIeHWH, WX
HENPEepbIBHOTO PAa3BETBIICHHS, Y3KOU CIIEIHaIN3alliH, PACIiaia BHYTPEHHUX
B3aMMOCBsI3el, KaCTOBOH 3aMKHYTOCTH. «COBpEeMEHHbIE YUeHbIe 00paaroT
BHUMAaHHE Ha TO, YTO HayKa IIOCTENIEHHO TEpsSIeT KPUTEPUH CBOEH
HCTUHHOCTH, B YaCTHOCTH, MIPOCTOTY, YTO OHA TEM CaMbIM OTPBIBAETCS OT
YEJOBEYECKOH CYTM M CTAHOBUTCS MOHSTHOW TOJNBKO CAMUM Y4YEHBIM.
[Mpobnema B 1enoM ycyryOisieTcsi pocTOM B3aMMOHEIIOHWMAaHHSI BHYTPH
HayKH, BBI3BIBAIOMIEM <« (eKT BaBUIOHCKOW OalIHM» M CTAaBSIIMM HayKy
nepes1 yrpo30i MOJTHOM JEeKOOpAUHALUNY [2].

CoBpeMEHHBI KpH3HC IMBWIM3ALMA B 3HAUYMTEIBHOH Mepe
TIPE/ICTaBISIET COOOM MPOEKIMIO KpHU3Kca 00pa3oBaHMs, KOTOPOE SBISIETCS
KJIIOUEBHIM 3BEHOM B LENU I[MBWIM3ALMOHHBIX MpobieM. [naBHas
npobsieMa WH(QOPMALMOHHOM DBIOXHM — Yrpo3a «HMH(POPMAIMOHHOTO
TpoM0O03a» /sl YelloBEKa, HE TOTOBOTO K JIABUHOOOPAa3HOMY YBEJIMUYEHHIO
konmuectBa nH(opmanmu. C Apyroil CTOPOHBI, UMEHHO 3TOT (DaKT co3aaer
TIPE/NOCHUIKM Ka4eCTBEHHOTO0 CKauyka B Pa3sBUTHH YEJIOBEKa, ITOSBIICHUS
HOBBIX CHOCOOOB BOCIpUSATHA M 00pabOTKM HMH(OPMALMH, PpEIeHus
npoOJieMbl  MPOTUBOCTOSHHSL ~ JIBYX  KYJIBTYp — TyMaHWTapHOH U
€CTECTBEHHO-HAYYHO-MH)XKEHEPHOH, OOBEJIMHEHUS T'YMAaHUTAPHOIO |
€CTECTBEHHOHAYYHOT'O 3HAHMSI.

O HeoOXOIMMOCTH 0OecIIeueH!s B YHUBEPCUTETaX HOBOTO CUHTE3A B
YCIOBUSIX ~ KYJIBTYPHOTO IUIIOpajiM3Ma M HAy4YHO-MH(OPMAIOHHOTO
B3pbIBA, KOTOpHIE IPHHIMIINAIBHBIM 00pa3oM M3MEHWINA  YCJIOBUS
HaKOIUIEHUS! U TpaHcdopmanuu 3HaHUM, eme B 1996 rony nucan I'. Kapoe.
OH mpenynpexial, 4YTO «YK€ 3aBTpa CTYIEHTHI OKaXXyTCsi B MHUpE
nHPOPMAMOHHOM  TJI00AaJbHOCTH,  CIIEUAJIM3UPOBAaHHOW HAyKH U
(parMEHTUPOBAaHHBIX ITOJUTHYECKHX OpHEHTaUWi. M OHH JOJKHEI
0051a1aTh CIIOCOOHOCTBIO K CHHTE3Y C TeM, YTOOBI YCIIEIIHO BBINOJHATH
cBOM Tpo(hecCHOoHANbHBIE 00sI3aHHOCTH B OBICTPO MEHSIOIIEMCSI OOIIECTBE.
CriocoOHOCT, K MHTErpauuu MHGOPMAIUH CTAHOBUTCS  JKHM3HEHHO
HeoOxoauMoil. HoBble MOKONEHHST JOMKHBI OBITH TOTOBBI K HOBOMY
cunTe3y» [3].

CyIecTByIOT [1Ba TIOJNIOCA BOCIPHATHS: JUCKPETHOE, KOTOpPOE
XapaxkTepu3yeT TOYHOCTh, CIIOBECHO-JIOTMUECKHH CIIOcO0 ONMCaHUs MHUpA,
HaunOoliee aJeKBaTHBIM B HAayKe M ILIEJIOCTHOE KOHTHHYaJbHOE, HarJIsiIHO-
00pa3HBIi criocod ONMMCcaHusi MUpPa, KOTOPBIH 00ecIednBaeT MaKCHMaIbHYIO
TIIYOUHY BOCHIPUSTHS W JTOMHHHPYET B UCKYCCTBE. 3ajaucii oOpa3oBaHUS,
10 MHEHHIO YYEHBIX, SIBIISIETCS CO3/IaHHME Y YeJIOBEKAa JIBYXIIONYILIAPHOTO,
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TapMOHMYHOTO,  IIEJIOCTHOIO  MBIIUIEHHS.  PeanbHBIM  pe3yiabTaToM
00pa3oBaTeNbHOrO Ipolecca ClefyeT CuUMTaTh HaydeHHe 4YeJoBeKa
HOJIb30BaHUIO JIMCKYPCUBHO-JIOT MY €CKHM (JIeBOnONTYIIIAPHBIM),
WHTYUTHBHBIM  (TIPaBOIONYIIAPHBIM) W IIEJIOCTHBIM  (Ha  OCHOBE
COBOKYIHOTO (DYHKIIMOHHUPOBAHUsSI OOOMX IIONYIIApHHA TOJOBHOTO MO3Ta
YeJOBeKa C BOBJICYCHHWEM BCEX CEHCOPHBIX KaHAJOB) METO/aM MBIIILICHHS
NPpU  pEeIIeHHH  Pa3HOOOpa3HBIX  JKU3HEHHBIX, NPO(ECcCCHOHANBHBIX,
COLMANBHBIX U APYrux 3ajau [1].

Wrak, yueHue o IeJIOM MOJApa3yMeBaeT €JUHCTBO NUCKPETHOIO U
KOHTHUHYaJIbHOI'O M 3aJadyell SBISETCS YPAaBHOBEIIMBAHHE OTUX JIBYX
Croco0OB BOCTIPHATHS KakK paBHO3HA4HBIX. OjHAKO, Kak NpaBHIO, Ha
MIPAKTHKE TOJNB3YIOTCSl TUXOTOMHUYECKOH cHcTeMOi oueHnBanus. Otcrona
WJIET BIIAJICHHE B KPAHOCTH, KOTOPHIE Yallle BCETrO MPUBOJIAT K IJIaUYeBHBIM
nocieicTBUAM. [10CKONIBbKY TpaJIMIIMOHHO MaTEMaTHKY CBSI3BIBAIOT C JIEBBIM
TIONyIIApUEM, ITPOCIEKNUBACTCS TEHICHIMS JUCKPEIUTALMN MaTEeMaTHKH.
HenooneHuBaercs poilb MaTEMaTUYECKOIO 00pa30BaHMsA, KaK OCHOBBI
3HAHMEBOW COCTABIISIONICH M CTep)KHS (DOPMHPOBAHMSI YHUBEPCAIBHBIX U
TIPEIMETHO-CIIEI[MaTU3UPOBAHHBIX KOMITETEHTHOCTEH JIMYHOCTH.
OTcyTcTBYeT TOHMMaHHWE TOr'O, YTO MaTeMaTHKa NPUHAMISKHT K
MEXIUCIUIUIMHAPHBIM M TPAHCAUCIMIUIMHAPHBIM, CHCTEMOO0Opa3yIoIIuM
HaykaM M 00JaJaeT $3bIKOM, KOTOpBI I03BOJSET CIUIECTH BOEJUHO
pa3znpoObieHHble U pa3JieJIeHHbIe 10 pa3/ieaaM 00JacTH 3HAHUS U COCTaBUTh
KapKac TKaHW €IMHOrO IIeJOoro, c(OpMHPOBATH MBINIIEHUE, KOTOPOE M
pa3nuyaer M CBS3BIBAET, COCAMHSET IIO3HAHUS 4YacTeld B KOHTEKCTE
MO3HAHMA 1IEJIOr0, OCYINECTBIAET aHAIU3 M CUHTe3, paboraeT Ha o00a
HOJTyHIapUsL.

Ponp n 3HaueHWe MareMaTMKH B COBPEMEHHOM MHUDPE TPYAHO
MepeorieHNTh. B Hamie Bpemsl MaTeMaTHKa CTAHOBHUTCS IapuIeld Hayk
Onarogapst COBPEMEHHOM HJeonorud HeonudaropusmMa, OCHOBAHHOM Ha
ujee TapMOHMU BCEJIEHHOM W MaTeMaTHYeCKOH TEOpHH TapMOHHU;
TIOSIBJICHHSI CHHEPTeTHKN KakK OOIei TeopruH caMoopraHM3aluH B cdepax
pasHOi TpHUPOABI, METOAbl KOTOPOH HWMEIOT T'€HETHYECKYI0 CBS3b C
MaTEMaTHKOH; CTPEMUTETILHOMY pa3BUTHIO MH(QOPMaIMOHHBIX
TEXHOJIOTHH. XapaKTepHOH YepTOi COBPEMEHHOr'O dTalla pa3BUTHS HAYKH
SIBIISIETCS  TIPOLIECC «PA3MBIBAHMS» TPaHHUIl MEXKIY MaTeMaTH4ecKuM W
T'YMaHUTapHBIM, MEXKIY «KECTKMMU» (KOIWYECTBEHHBIMH) M «MSATKHMUY,
«IKCIEPTHBIMUY», KAHTYUTUBHBIMW» (KaueCTBEHHBIMH) METOJAMH aHaJIHn3a
W TIPOTHO33; B3aMMHOE NIPOHUKHOBEHUE U B3aUMOCBSI3H MaTeMaTHYECKOIO U
TYMaHUTApHOTO 3HAHUSI CTaHOBITCS Bce Oojiee WHTEHCUBHBIMH U
IpHOOpeTaroT Bce Ooblliee 3HAUSHHE.
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Bce »3TO mUKTyeT HEOOXOIUMOCTH TIEPECMOTpa  COJICPKAHUS
JMUCHHIUIMH ~ MATEMAaTUKO-UH()OPMAIMOHHOTO TPOPHISs ¥ CO3JaHUA
WHHOBAITMOHHBIX TEXHOJOTMU WX MpernogaBaHus. Pa3paboTkoil mpobiemMbl
CHUHTE3allMM JUCHMIUIMH Ha CTEepXKHE MaTeMaTHUYeCKOM MOATrOTOBKH B
CHUCTEME TOJIUTEXHUIECKOr0 00pa30BaHUs aBTOP CTaThU 3aHUMaeTcs ¢ 1978
roja. B wacTHoCTH, ynpaBiieHHE HaydHO-UCCIEA0BATEIbCKO-TIPAKTUIECKOM
paboTOoil CTYICHTOB OCYIIECTBISICTCS Yepe3 HAyYHBIH MEX(DaKyIbTeTCKAN
CEMHHAp IO MPOOJIeMaM COBPEMCHHOW MAaTEMAaTUKW; WHIWBHIYaIbHBIC U
TPYNIOBBIE MPOEKTHl IO HAIMpPaBJICHUSM HCIONb30BAHUS MaTEMaTHUKO-
WH(POPMAIMOHHBIX MOJIENCH; aKTHBHOE y4acTUE CTYJCHTOB B HAYYHBIX
KOH(EepeHIMAX BCEX YPOBHEH, HauWHAs CO CTYACHYECKUX; pCaIbHBIC
MEXIUCHUILTMHAPHBIE IPOEKTHI; MOATOTOBKY MaruCTepPCKUX JUCCEPTALUi;
CO3[JaHHE CTYACHYECKUX KOJUIEKTUBOB C IIPUBJIEYEHUEM K UX PYKOBOJACTBY
npernojaBaTenen pa3HbIX npodureit CIICIUAIEHOCTEH IS
TTOJTUTUCIIUIDTMHAPHBIX UCCIICIOBAHUN PEaNbHBIX MPOOIEeM yIpaBJICHHUsS Ha
0a3e WHHOBAIMOHHBIX CTPYKTYPHBIX IMOJPA3JCICHUA TEXHUYICCKOTO
YHHBEpPCHTETa HCCeoBaTeNlbeckoro tuma. C paboTol OJHOro M3 TaKUX
MoJipa3fiefieHui, a UMEHHO HAay4HO-METOJUYecKoro neHtpa «CHcTeMHOro
ananu3a u cratuctukmy HTVYY «KIIM» MOXHO 03HAKOMHUTHCS Ha caiTe:
http://aist.ntu-kpi.kiev.ua

Jlutepatypa
1. Macnosa H.B. [lepuoouueckas cucmema Bceobwux 3axonoe Mupa, M., 2005. -
184 c.
2. Boonap O.fl. Yuenue o eapmonuu — 6 cucmemy ob6pazosanus /«Axademus
Tpunumapuzmay, M., On. Ne77-6567, nyon. 12775, 02.01.2006
3. Kapwe I'. Kynomypuvie modenu ynueepcumema /Alma mater. 1996. Ne3. c. 28-32

Ceknus nmpodjeM JKOHOMHKH, VIIPABJEeHUS M
ucecropuu

IKOHOMMYECKOE PASBUTUE YKPAUHbI HA
COBPEMEHHOM 2TAIIE: IIPEOJOJIEHHUE
NHOJIAINHU, KYPC HA THHOBALIUHN

B.M.I'eey
Hucmumym sxonomuku u npoenosupoeanus HAH Yipaunu

Ha coBpeMeHHOM 3Tarne pa3BUTHsI Halleill CTpaHbl [NIaBHOW 3aj1aueit
BCEX CTPYKTYp BJIACTH: OT HAllMOHAJIBHBIX JIO PETHOHANbHBIX, SBIAETCA
MONCK MYTEH CACPKUBAaHUSA WHQIIAIMOHHBIX TPOIECCOB U 0OCCICUCHUS
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HKOHOMHYECKOro pocra. Vcxons W3 NPUHIUIIHAIGHOTO IMOJOXKEHUs, YTO
coBpeMeHHass HHQUIANUS B YKpawWHE HE SBJISIETCS MOHETapHOH, B
aHTUUH(QISIMOHHOW TporpaMMe HE JOIDKHO OBITh  MEpONpHUSITHH,
HaIpaBJICHHBIX Ha CYIIECTBEHHOE CHM)KEHHE TEMIIOB POCTa MPEIIOKEHUS
nener. M Tem Oonee — Ha cxaTue yxxe UMeloleiics B 000poTe AeHeKHON
Maccel. Takue MepompusTHS HE TONBKO OXJagiIT KOHBIOHKTYDPY
BHYTPEHHETO PBIHKA, HO U NMPUBEAYT K Ia/ICHUIO TEMIIOB SKOHOMHYECKOT O
pa3BuThsl. XOTS OSTO HE WCKIOYaeT HEOOXOJUMOCTH HEKOTOpPOro
niepepacnpeieNieHus JIeHeKHBIX ITI0TOKOB MEXIY IOTPEOUTEIbCKUM |
WHBECTHUIIMOHHBIM pBIHKaMH. B wacTHOCTH, nenecooOpa3HO NpeoaoNeTh
TEHJIEHIIMIO  ONEpeXKarolmero pocra  OaHKOBCKOIO  KPEIUTOBAHUS
MOTPEOUTENILCKOT0 CIpoca B ymiepd MNpPOM3BOACTBEHHOMY, KOTOpast
npororvkaercs ¢ 2003 T. ¥ CTUMYITHPYET OMEPEKAFOIIHI POCT THIATEKECIIOCOOHOrO
CIIpOca Hajl COBOKYITHBIM TPEIIOKEHHEM. XOTsI OCYIIIECTBUTH TaKOH MaHEBp Oyrer
HEIpOCTO, TIOCKONIBKY COBPEMEHHOE WHCTUTYLIMOHAIBHOE YCTPOKMCTBO —HAIIEH
OAHKOBCKOM CHCTEMBbI HE TPHCIIOCOONeHO pisi  otoro. IlpaBurernsctBy 1
HarmonansHoMy OaHKy Ha/Io CPOYHO CTHMYJTPOBATh YCKOPEHHE POCTa IKCIIOPTa, a
JUTs1 5TOTO HEOOXOIMMO COBJIATH SKCIIOPTHO-MMITOPTHYIO GAHKOBCKYIO KOPIIOPAIMIO 1
SKCHIOPTHO-MIMIIOPTHYIO KPEIUTHYIO Kopriopatwro. VX 3anadell JODKHO OBITh
MaKCHMaJIbHOE COZIEHCTBHE TPOLIECCY MPOIBIDKEHMST SKcTiopTa. KpoMe Toro, Mbl He
JIOJDKHBI  3alBIKIIMBATECS.  MCKIIFOYMTEIBHO Ha TpoOJyieMe OrpaHHueHUs pocra
JIOXOJIOB HACEJIEHNsI, KOTOPbIE Y HAaC U TaK MOYTH camble HU3KHE CPEI BCEX CTpaH
Bocrounoii Esporst (B T.4. 1 ObBiiero CCCP). Beib, B KOHEYHOM cueTe, He TOJBKO
TIPUPOCT JIOXOJIOB HACEIICHVS SIBILSICTCS JBYDKYIICH cviiod mHpIsmy. MHbmsmms
YKParHCKOH IPOOBI SIBJIETCS TAIOKE M PE3YJBTATOM CIIadOCTH TMPABUTEBCTBA B
YIPaBJIEHNH MOHOTIONM3UPOBAHHBIMU M KOHTPOJIMPYEMBIMH C(hepaMy SKOHOMHUKH.

A TI03TOMYy TOCYJapCTBO B IIPOTHBOBEC POCTY JOXOJOB HACEIECHUS
JIOJDKHO 3aHMMAaTbCsl MHHOBAIMOHHBIMM TIpOEKTaMH. [lpudeM He mpocto
3aHNUMATHCS, & MOATAIKUBATE K 3ToMy Or3Hec. Ho nporcxommt kak pas Haooopot. 1o
naHHeM ['ocKoMcTara, B TIPOLUIOM TOXy 3a(MKCHPOBAaH HEBEPOSTHBIA pPOCT
WHBECTUIIMI 13 YKpPauHbI B IPYrHe CTpaHbl, CBbiiie $6,1 Miapi., 4o routd B 25 pas
OObIIIe, YeM 3a BCE TPEIbIIYIIME TOIbI HE3aBUCHMOCTH BMECTE B3STHIE (KCTaTH, B
2006 r. Takoit pocT cocTasiI TOMEKO $23,8 MiH.). Beb B YCIIOBHSIX HEMPEPHIBHOIO
TIONIUTHYECKOr0  KaJIGH/IOCKONa JTydllle JiepykaTh KanuTall 3a pyOekoM, a He
TpeBpaliaTh €ro BO BHYTPEHHWE WHBECTHIIMM W TEM CaMbIM OOECIIeUMBaTh
co3zaHe paboYMx MECT M POCT JOXONOB HacelieHws. [lostomy He JIorMyHO
CIEPKHBATH YBH-TTHOO JIOXOIBI, €CIIM OHU 0a3MpYIOTCsT Ha MHHOBALWSIX, OMEpPeXatoIIeH
JIMHAMUKE TIPOM3BOIMTENFHOCT TPYZda M JOCTWKEHWH HOBBIX KOHKYPEHTHBIX
npenmMytiectB. Ho n MaccoBast pazziada MocoOuid, YTo MIMEET MECTO, TaKKe He
croco0 pemuth mpobiiemy. Kpome Toro, ecimm peds waeT 00 OrpaHHHMCHHH
JIMYHBIX JIOXOZIOB MOHOIOJIMCTOB — OMH Bompoc. Ecmm ke o mpoemannt u
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BBIBEJICHUM 3a TPAHUIlYy HAIMOHATBHBIX MHBECTHIMI — coBepiIeHHO MHOM. K
COXQJICHHIO, HU OJTHO TIPaBHUTENIBLCTBO TaK M HE OTYHUTAIOCH O TOM, Ha KaKHe ke
HMEHHO 17 ObUTH TIOTpaueHbl $4 MIpI., BIpYUdeHHBIE OT MOBTOPHOM MPOTAXKH
«KpuBopoxcramm. A IeHbIH Bellb HeMable. VX JeACTBUTEIBHO MOIJIO XBATUTH HA
OYEHDb KPYIHBI MHBECTULIMOHHBIN NMPoeKT. Uto B pesyinbrate? OTCYTCTBHE HOBBIX
MOIITHOCTEH, T¢ € TOBapHBIC JCHIUTHI U TO K& UH(IIAIIMOHHOE JABJICHUC.
INosToMy B nONOTHEHHE K aHTUMH(QILIMOHHBIM MepaM 371eCh MOKHO CKasaTb O
HEoOXOIMMOCTH  3aKOHOJIATENIFHOIrO  3alpeTa Ha  WCTIONB30BaHHE JIOXONOB  OT
NPUBAaTH3ALMM HA LEJH, HE COOTBEICTBYIOIIME MPSMO M HEIOCPEICTBEHHO
WHBECTUIIOHHBIM NPoeKTaM. Tak uTo BOMPOC HE B CIEP)KUBAHWHM, & B KOPPEKTHOM
CTUMYIMPOBaHUH. [ TOCKOITBKY MOKHO CTUMYJTMPOBATH KIMBEHUECKUE HACTPOEHUS,
a MO)KHO — W TIpEANPHHIMATEIHCKYIO HHHIMATHBY, U POCT TPOM3BOIUTENEHOCTH
Tpyna.

CrienyronM BaKHBIM MOMEHTOM B OKOHOMUYECKOM Pa3BUTUM CTpaHbI
MOXET CTaTh 3aMelIeHHE TEMIIOB POCTa JICHEXKHBIX arperaToB 1 CHIDKEHHE CIIpOca Ha
(PMHAHCOBBIE PECYPChI CO CTOPOHBI IKOHOMHIKY. [10 HaIIiM pacdeTam, B TEKYILIEM roTy
TEMIIbI POCTa KCIOpTa MOTYT CHIBUThCS 10 11,5% BenencTsue 3aMeieHnst TeMIIOB
pocTa MHpOBBIX IIEH HA OKCIOPTHYIO NpPONYKIMIO M CHIDKGHHS TEMIIOB
SKOHOMHYECKOr0 POCTa B CTpaHaX — OCHOBHBIX TOPrOBBIX NapTHEpax YKpauHbL
Pocr mmmiopra, koropsrii B 2007 1. nipeBbicn 33%, MOXET, HA00OPOT, YCKOPHTHCS
BCJIE/ICTBHE POCTA IIEH HA WMIIOPTHBIE SHEPrOHOCHTENHN M YBEIWMYEHUS OOBEMOB
UMIOpTa B CBBU CO BeTymwieHneM Ykpamnel B BTO. Ecimu npaBurenscrBo
OMepaTMBHO HE  TPEANPUMET MEphl 10  CTUMYJIMPOBaHUIO  Pa3BUTHS
OpHMEHTHPOBAHHBIX Ha JKCHOPT OTpacied, Cambl0 TeKYIero cyeTa MOXET
yXymumthest. OXXUIaHus TIPUTOKA KalWTaa 110 (PMHAHCOBOMY CUETY IUIATEXKHOTO
OayaHca, HECMOTps Ha €ro 3ameyieHHe, Ha CEro[HsIIHWA JIeHb JIOCTATOYHO
ONTUMHCTUYHBL. [0 TPOTHO3aM, OH MOXKET COCTaBHUTH OKOiO $15 mups., yro
TIEPEKPOET OTPHIIATEIFHOE CAIBI0 TEKYIIEro cyera. Takum o0pa3oM IUIaTe)KHbIH
GastaHc OyZIeT IOJIOKUTEEHBIM M OCTAHETCS B 00JIaCTH PAaBHOBECHBIX 3HAYECHHUH, KaK
u B 2007 r. Ilostomy HBY u nan takue orenky. OfHaKO HACHIIIEHUE SKOHOMUKH
TPUBHEBOM Maccoll Yepe3 BATIOTHBIA KaHAI 3aMEITC, HO Ooliee BecoMoe
3HaYeHHe IPUOOPETET KaHa pepUHAHCHPOBaHMS W TpoleHTHas nonmtrka HBY.
OnHa MOXeT CTath Ooyiee JICHCTBEHHBIM WHCTPYMEHTOM, YTO TMO3BoMT HarbaHky
00eCTIeUnTh OIEPATUBHYIO U I(D(DEKTUBHYIO PEAKIMIO HA CUTYAIIUH, BOSHUKAFOIIIHEC
Ha JICHOKHOM pBIHKE, €CTM YJacrcsl CHWKarth MHQIspio 0e3 morepp B
sKoHOoMHYeckoM pocre. Ho, momuepkuBato, nporHossl HBY  orHocHTensHO «crmabo
TIOJIOKUTEITEHOI0» CANBII0 TUIATEXHOro Oarmanca Ykpaunel B 2008 . — 310, Tak
CKa3aTh, ONTUMUCTUYECKUH ClieHapuil pasButuss. Ho HEKOTOpble OCHOBAaHUS
CYIIECTBYIOT W [yl PEATM3alii TeCCHMUCTHYECKOrO CLEHapHs, HpH KOTOpPOM
TUIATSKHBIA OaNaHC OKaKETCs OTPUIATEIBHBIM. JJJIs 3TOro, B YaCTHOCTH, PEATHHBI
CITEYIOIIUE P €ATTOCHIIKH:
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— 3aMeJIeHHE TEMIIOB POCTa MHpPOBOM SKOHOMHUKHM OYZIET MPHBOOUTH K
CHIDKEHHIO CTPOCa Ha OCHOBHBIE CTATHH YKPAUHCKOTO AKCIOPTa, U MPEXKJIE BCErO Ha
TIPOYKITMEO YepHOH Metautyprun (o mporHozam MB®, B 2008 1. oxumaercs
TMaJICHUE [ICH B 9TOM CETMEHTE MHPOBOTO PhIHKA Ha 14%), XOTS TOKa 3TO HE
TIOATBEPKIAETCS;

— HECMOTpS Ha COKpallleHME TEMIIOB POCTa MHPOBOM HSKOHOMHKH, MpPH
COXPAHEHWH 3HaYMTEIBHON ITTOOATIBHOM TIOMIMTHYECKOH HEYCTOHYMBOCTH (OCOOEHHO
MpaHCKui (haKTop, JOMOIHEHHBIH B TIOCTIE/THEE BPEMsI KOCOBCKMM U TPY3MHCKHM) He
Oy/eT MPOMCXOIUTH CYIIIECTBEHHOTO CHIDKEHHSI LIEH Ha SHEPTOHOCHTENH. A pa3 Tak,
TO He OyZer yMeHbIIeHWs, a OyleT YBEIMYEHHE CTOMMOCTH SHEpPreTHYecKOro
MMIIOpTa Y KpauHbI;

— Berywienre YkpanHel B BTO u Havano JSHCTBUS HOBBIX OOS3ATEIBCTB B
OTHOIIEHMM JIMOepaM3alii  MMIopTa  OyZleT CTHUMYJIMpOBarh — JaibHelIee
YCKOpEHHOE HapalllMBaHKE MOCTABOK MMITOPTHBIX TOBAPOB B YKpanHy — TeM Ooriee
YTO KOHBIOHKTYpa Ha 3armajie ocnadna.

OTH TpU TIyHKTa BMECTE B3AThIC OYymyT OOYCIIABIIMBATH JAIBHEHIIIYEO
TEH/ICHIMIO K YXY/IIECHUIO TOPIOBOTO OajaHca YKpauHbL, a CIENOBATENHHO U
OasiaHca TeKyIIMX OIepalyii B 1eJoM (BOSMOYKHOCTH KOMITEHCAIIMM HETaTHBHOI'O
CaJTb/I0 BO3PACTaHHEM TIOTOKOB JIOXO/IOB YKPAMHCKUX PAOOTHHKOB 33 PyOEKOM U HX
TIepeBONIaMy B YKpauHy He SIBISIFOTCS Oe3rpaHYHbIMHK). [1o3TOMy BOBMOXKHOCTH
KOMIIEHCAIIMY HETaTHBHOIO CAIB/IO MO TEKYIIMM OlepariiisiM OQBIIMM aKTUBOM TIO
CYCTy JIBIDKCHUS KarmTaia OymyT mpy Takux yoaoBwix B 2008 T. MOCTAaTOYHO
ciopabivi.  OcTpast moymTrdeckas Oopp0a B YKpauwHe YCHIMBAaeT —(hakTop
TIONIUTHYECKUX PUCKOB [Pl MHBECTOPOB. B 3THX YCIIOBHSIX, a TaloKe C y4eToM
YXy/IEHUsT OOLIEMHUPOBO KOHBIOHKTYPBI, MOIYT 3aMEUINTECS MHOCTPAHHBIE
VHBECTUIMH B YKpauHy. DakTopbl, (HOpMHUPYFOIITHE TIECCUMICTAYCCKHII CIICHAPHIA,
TpeOyIOT HEMEICHHOH HEHTPAITI3AIIIH, OCOOCHHO B TOM YaCTH, KOTOPAsk MOKET OBITh
JIOCTUTHYTA ITyTE€M 3allUThl BHYIpEHHEro pbHKa. C Jpyroil CTOpOHBI — BaKHO
3aHMMAThCA TOIMTUKOM PacCIMpeHHst SKCIopTa, koTtopast B ycioBwix BTO toxe
O4eHb criel(puIHa U TpeOyeT pa3BUTHSL.

W HakoHerI, MOCKOJIBKY OCHOBHBIM MEXaHBMOM HapalllMBaHHSI IPEIOMKEHHST
JIHEr B TIOCJIEJHUE TOIbl B YKpauHe ObUIM BATIOTHBIE ITOCTYIUICHUS, KOTOpBIE
00ecTIeYMBAIMCH 3HAYMTEITBHBIM TTOIOKUTENBHBIM CAJTBIO TUIATEKHOrO OasiaHca, TO
CHIDKEHHE €TI0 JI0 HE3HAUMTENIFHOTO TIOJIOKHUTEIBHOIO CYIECTBEHHO YMEHBILIHAT
BO3MOXKHOCTU TIPEVIOKEHNUS IEHEr Yepe3 COOTBETCTBYromuUi MexanusM HBY.
AIBTEpHATVBHBIMM ~ MEXaHM3MaMH  TIPEIOKEHMsI  JIGHET MODIM  Obl  OBITh
pedyHancHpoBare HaroaHkoM KoMMeEpUecKnx OAHKOB W €r0  Olepalu ¢
TOCYJIAPCTBEHHBIMU TICHHBIMU OyMaramui Ha BTOPUYHOM phIHKE. HO BOBMOXKHOCTH
9TUX MEXaHM3MOB Ceruac KpalHe OrpaHUYeHbI B CHITy HEPa3BUTOCTU B YKpauHe
pPbIHKA ~ MHBECTHIMOHHBIX OAQHKOBCKMX KPEIMTOB W  BTOPUYHOIO — PhIHKA
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TOCY/IAPCTBEHHBIX IIEHHBIX Oymar. VI3MEHWTb CHTYalii0 C PasBHTOCTBIO 3THX
PBIHKOB B KOPOTKHUI CPOK MPAKTUYECKH HEBO3MOXKHO.

[osToMy B YCIOBMSIX HE3HAUUTENBHOTO TONOMKUTENBHOTO IUIATEXHOIO
OasiaHca SKOHOMUKY O)KHJIA€T OLIyTUMOE CHIDKEHHE TEMITOB POCTa MOHETH3AIIMH
BBII, ocoOeHHO B YCIOBHSX BBICOKOM MH(umuU. B pacriopsokenvm HBY s
TIOIEpKaHMsl TIPEIVIOKEHNS IEHET MOT'YT OKa3aThCsl TOJIBKO CHIDKEHHE HOpMAaTHBA
oOsBaTeNbHBIX  PE3EpPBOB M BO3BpAT K TMPOIUIOH TPAaKTWMKE Oreparmmid
TOCYJapCTBEHHBIMH TIEHHBIMH OyMaraMu Ha IIepBUYHOM pbIHKe. Ho riepBbIii 13 31X
MHCTPYMEHTOB TIO TIPHPOZE CBOEH PEryIISITUBHBINA M TI03TOMY MaTIONPOIYKTUBHBIH, a
BTOpO BOOOIIE HE MPETycMOTpeH 3akoHoM o HarwonasHOM Oanke. Pocr
MOHETH3alMH SKOHOMHKH TIPOIOJDKUTCS, HO, CKOpee BCEro, Ooyiee HH3KUMH
TEMIIAMM, YTO OTpaXKaeT TEHACHIMIO mocnenHux Jjer: B 2006 . ypoBeHb
MoOHeTH3aIMu BEIpoc Ha 15,4%, B 2007 — nHa 10,9%. B cuty storo oboctpurcs
mpodrieMa JIMKBUTHOCTH M CTAOMITBHOCTA MaJIbIX U CPETHHUX OAHKOB. BO3MOXHBI
TAakoKe KOHIICHTpAIWsl OAHKOBCKOTO KalWTaja M YBEIMHYEHWE ITOKYNKH CalbIX
0aHKOB TIO 3aHIDKEHHOH I1eHe MHOCTPaHHBIM KaIUTAJIOM, YBEJIMYEHHE €ro O B
0aHKOBCKOM CEKTOpE SKOHOMHKH. ITO JIOCTATOYHO OIAcHO, MO0 eCTh Yrpo3a HOTHOro
KOHTpOIsi OaHKOBCKOIO CEKTOpa SKOHOMUKM MHOCTPAHHBIM KalTUTaJIOM CO BCEMH
BBITEKAIONIMMHU TOCIEACTBUSIMU. EcmM MHQUIIMIO HE NpUOCTAaHOBHTH, TO
YBEJIMYHUTCS JOJUIApU3alis SKOHOMHUKHM M CYOBEKTaM XO3SIHCTBOBAHUS
TIPUIETCS TOTOBUTHCS K TIOBBILIIEHUIO CTABOK 110 KPEAUTAM B CBSI3U C BBICOKOW
MHQISIIIEN 1 HU3KMMH TEMITAMH POCTa IEHEXHBIX arperaTos.

KJIACTEPH SK 3ACIB 3AJTYUYEHHS THBECTHUIIINA
B EKOHOMIKY PEI'TIOHY

M.I1. Bouinapenxo
Xmenvnuyvkuil nayionanbruil ynigepcumem, Yxkpaina

Ha HeoOXimHICTh PO3BUTKY PETiOHIB SIK CTPYKTYpHO MIJICHUX 1
caMOOYTHIX TEpUTOPiaIbHO-aIMIHICTPATHBHUAX ONUHUIIL TPOMAJICHKICTh Ta
JIep>)KaBHI yCTAaHOBM 3BEpPHYNIM yBary BiJTHOCHO HenaBHO. [Ipudomy
TIOMIY€HO, IO perioHaJbHEe eKOHOMIYHE 3POCTaHHs 1 HaYKOBO-TEXHIYHMH
MIPOrpec 3HAYHOK MipOFO 3aJICKATh BiJl 3IYYCHHS 1 OCBOEHHS 1HBECTHIIIMH,
€KOHOMIYHa TPHUPOAA SKUX 3yMOBJIEHa 3aKOHOMiPHOCTSMHU PO3MIMPEHOTO
BIITBOPCHHS BUPOOHUIITBA. YNM aKTUBHINIAN 1HBECTHIIHHUH MPOIEC, THM
CTpIMKIiIIi TEMIH BiATBOPEHHS 3ac00iB BUPOOHMITBA 1 poOouoi cuim. Y
CBOIO 4Yepry, 1€ BUMarae IOIIYKY IHBECTHLIHHO-NpUBAOIMBUX 00’ €KTIB
IHBECTYBaHHS, INPIOPUTETHUX 1 HAWBUTAHIIINX HANpsMiB BKJIaJaHHS
KarTaay, KOHCOJialii 3yCHiib Ha MICLEBOMY Ta PEriOHaIbHOMY PIBHSX 3
METOI0 MPUCKOPEHHS 1HBECTHIIHHO-IHHOBAI[IHHOTO PO3BUTKY TEPUTOPIH.
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CBiTOBHI IOCBiJ TTOKA3ye, 10 HABITH Y BUCOKO PO3BUHYTHX KpaiHax
OCTaHHIM YacoM perioHaJbHI (AKTOPH PO3BUTKY BHPOOHHMITBA CTAIOTh
nominyrounMu. OO6’€HaHHS 3yCHJIb HAYKOBIIB, MIANPUEMIIB 1 BIajW Ha
NeBHIH TepUTOpil Jae 3HAYHI MepeBarn B KOHKypeHTHill OopornOi. Take
00’€eIHaHHS 3yCHIIb B JAESKUX KpaiHaX BHSABMWIOCH JJOCHTh €(EKTUBHUM NPHU
peadizauii mporpaMm €KOHOMIYHOT'O PO3BHUTKY OKPEMHX DErioHiB, a iHOmI i
IMX KpaiH TNpW BIPOBa/DKEHHI KOHIEMIi ramy3eBuX KiacTepiB. Y
myOJTiKalisgX BITYM3HSHHUX Ta 3apyOKHUX BUEHHUX 3 SIBIISIETHCS BCE OlNbIe
MaTepiaiiB, B SKHX aHaN3yIOThCS KUIBKICHI Ta SIKICHI XapaKTEPUCTHUKH
IHHOBaNiHHO-IHBECTUIIMHOI iSUTBHOCTI B perioHax YKpaiHu, BeAeTbCS
MOIMIYK HOBUX TEOPETHYHUX 1 TPAKTUYHUX NLTIXiB BIPOBAPKEHHS
IHHOBaMiH 1 3aTy4eHHs! IHBECTHIIIH, B TOMY YHCII 1 HA 3acafax KJIACTePHHUX
TEXHOJIOTIH.

B mmpokoMy ceHCi KilacTepu TpEJACTaBISIIOTH HOBWH  CIIOCiO
MUCJICHHS NP0 €()EeKTHBHICT PO3TAIIyBaHHS MiJIPUEMCTB 1 perioHaJbHE
YIpaBIiHHSA, TOOTO MpPO Te, SKU BHECOK IMOBHUHHI 3pOOMTH JepXKaBHI
YCTaHOBH, CIIIBITPAIIOIOUN OI13HECOBHMH CTPYKTYpaMH 1 YHIBEpPCHUTETaMHU y
€KOHOMIYHUH YCIIiX PEerioHy, sSK ypsSAu MOXYTh 3a0€3MeUlTH eKOHOMIYHHUH
PO3BHUTOK, uepe3 3aJydeHHs BHYTPIIIHIX 1 30BHIIIHIX I1HBECTHIIH 1
CHPHSHHS MPOLBITAHHIO SIK OKPEMHX PETiOHIB, TaK 1 JEp’KaBH B IIJIOMY.

[MpobnemaM QyHKLIIOHYBaHHS B Teopii 1 MpPaKTHII IPUCBSYEHO
Oarato pobOit M.Iloptepa, Sura Jloypena, B.[Ipatica, C.CokoneHko Ta
iammx[1]. Knacrep - me TepuTOpiaibHO-TaIy3eBe JOOPOBUIBEHE 00'€THAHHS
MANIPUEMCTB, IO TICHO CIIIBHPAIIOIOTh 3 HAYKOBUMH YCTaHOBaMHU M
OopraHaMy MICIIEBOi BJIQJM 3 METOI0 IIiJIBUIIEHHS KOHKYPEHTHO3IATHOCTI
BJIACHOI MPOAYKIIT i €eKOHOMIYHOTO 3pOCTaHHs periony [2]. B mmpokomy
CEHCI KJIACTepH NPEJCTaBISIOTh HOBUI CIIOCIO MUCIIEHHS PO €PEeKTUBHICTh
po3TalryBaHHs MiJIPUEMCTB 1 periOHaJbHE YNpaBIiHHS, TOOTO IPO Te,
KM BHECOK IIOBHHHI 3pOOWTH JIepKaBHI YCTaHOBH, CIiBIPAILIOIOYH
0i3HECOBHMHU CTPYKTypaMH 1 YHIBEpCHTETaMH Yy EKOHOMIYHHH YCITiX
perioHy, SIK YpsSAM MOXYTh 3a0€3NEUYUTH E€KOHOMIYHHMH PO3BUTOK, depes3
3aJIydeHHs] BHYTPINIHIX 1 30BHIIIHIX 1HBECTHIIH 1 CIPUSHHS MPOLBITAHHIO
SK OKPEMHX pEerioHiB, Tak 1 JepkaBu B Iomy. Kiacrepu MOXyTh
MOETHYBATH ITANPUEMCTBA M YCTAaHOBH SIK OKPEMHX pETiOHIB, TaK i
pI3HUX KpaiH JUIst MiABUIIEHHS e(pEeKTUBHOCTI iXHBOI JiSIILHOCTI, POCTY
MPOAYKTUBHOCTI  mpami 1  SKOCTI  NPOAYKIii, CTUMYJIOBAHHS
KOHKYpEHIIi1 i iHHOBaIiH, cipusinHs (OPMYBAaHHS HOBHUX ITiANPUEMCTB
3 00JIIKOM X BUT1HOTO TeorpaiuHOro po3TairyBaHHs.

OpHUM 3 TEpCeKTHBHUX  3M00YTKIB ~ XMENbHUYYMHH €
3alpoBaDKEHHST BIlEpIle Ha YKpaiHi KJIacTepHOI MOJETl €KOHOMIYHOro
PO3BHTKY, SIKa IIOJISITA€ B Kooreparii Ta 00’ €HaHHI 3yCHIb MiIPHEMIIIB,
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JIep>)KaBHUX CTPYKTYp Ta HAaYKOBIIB 3apajd BiJPODKEHHS BITYU3HSIHOTO
BupoOHuuTBa Ha [lomimm. Ha choromni B oOmacTi (yHKHIIOHYIOTH Taki
KJIACTEpU: Oy/iBeITbHUM, IIBEHHUH, MIPOJIOBOJIBYUUM, XapUYOBHIA,
TYPUCTHYHHH Ta CUIBCBKOTO TYpu3My, sKi o00’eqHani B Acolialiro
LHlomimms [Teprmit”.

Krnacrepu 103BOJSIOTE MiANPUEMCTBAM OUIBII THYYKO pearyBaTu
Ha 3MiHy YyMOB BeA€HHA Oi3Hecy. 3 ypaxyBaHHSIM HaKOIIMYEHOTO
nocBiny QyHKuIioHyBaHHs kiacrepiB y [loginbcbkoMy perioni Ykpainu
HaAM{ BU3Ha4YeHi OCHOBHI YMOBH, 0€3 SKHX CTBOPEHHS MW YCHiIIHHH
PO3BHUTOK KJIACTEPHUX CTPYKTYp IPAKTHYHO HEMOXKJIIHUBO. 3
ypaxyBaHHSIM HaKOIMYEHOro JOCBiNy (YHKI[IOHYBaHHS KJIacTepiB y
[MoninbcbkoMy perioHi YKpaiHW HAMU BU3HA4€HI OCHOBHI YMOBH, 0€3 SIKMX
CTBOpEHHSI W YCIIIIHUHA PO3BUTOK KJIACTEPHHUX CTPYKTYpP IPAaKTHYHO
HeMOUIMBUHA. CyTHICTH JaHOi KOHIEMIIT IPYHTYETHCSI Ha HAassBHOCTI I'SITH
HEOOXiTHUX YMOB JUIsi TOro, moO Kiactep BiAOYBCS SIK JKHUTTE3/ATHA,
camMonoCTaTHs, YycmilmHa W edexkTuBHa opradizamis. Ilo-mepie, 1e
imimiaTmBa, ajpKe TIILKM IHIIUATUBHI W BIUIMBOBI JIIOAM 13 4KCIIA
MiJIPUEMITIB,  TPEJACTABHUKIB  BJIagd, TPOMAJCHKHX  OpraHi3allii,
HaBYAJIBHUX  3aKNaJiB, 37aTHI  CBOIM  aBTOPUTETOM,  pO3YMOM,
OpraHi3aTOPCHKUMH 3/IaTHOCTSIMH I 3HaHHSAMH 3TYpTYBaTH, 3alliKaBUTH W
Ha [T JOBECTH KOPHCHICTh KJIACTEPiB SIK JUISl CAMHX IXHIX WIIEHIiB, Tak i
quist periony. ITo-apyre, e iHHOBaii, TOMY IO TiJTBKH HOBI TEXHOJIOTIi B
opraHizamii BHpOOHHMITBa, 30yTy, KepyBaHHs, (iHaHCYBaHHS, 3JaTHI
BIIKPUTH HOBI MOXJIMBOCTI B KOHKYpeHTHIH Ooporebi. [lo-Tpere, me
indopmais, sixa 3abe3neuye JOCTYMHICT, BIIKPUTICTb, OOMIH 3HAHHSMH,
cTBopeHHs1 0a3 manux 1 BEB-cTopiHOK, IO J03BOJISIOTH OEpKYBaTH
MepeBarn B JOCTYIII JIO PUHKIB IMOCTAYaHHS MpeAMETaMHu Tparl, 30yTy
nponykuii, ksamiikoBaHoi pobowoi cuiam Tomo. Ilo-uerBepre, me
inTerpamisn — nepenbadae  BUKOPUCTAHHS  HOBUX  TEXHOJOTIH
cniBpoOiTHHITBA (ipM Ha Taly3eBOMY Ta TEpUTOpIAILHOMY pIBHSAX 3a
MATPUMKOIO HAYKH W OpraHiB Biajau. I, Ha KiHelp, HO-IT’ATe, Iie iHTepec,
0e3 sxoro He 3a0e3leuyeTbcsl 1 He pealli3yeTbCd OCHOBHA YMOBa
KUTTENISTTBHOCTI T IIPUEMHUIIBKOI a00 CycmiibHOI cTpykTypu. 1l ymoBa
00O0B'SI3KOBO MPUITYCKAa€ HAsIBHICTH 3alliKaBJICHOCTI YYAaCHHKIB KJIACTEPHHUX
00'eTHAHB B OJICp)KaHHI HUIMU E€KOHOMIYHOi BHTOJTH.

Kpim TOro, mocmi/pkeHHs TIIOKas3ald, IO YMOBH CTBOPEHHS i
(YHKIIOHYBaHHS ~ KJIACTEpiB, OCOONUBO Tmpu  00'€HAHHI  Majux
MiAPUEMHUIBKAX CTPYKTYP, MOXYTh OyTH OJHOYAaCHO ¥ yMOBaMu
iHBeCTYBaHHSI TIEPCHEKTUBHHMX TIPOEKTIB Ha OCHOBaX KIJIACTEPHHX
TexHONOril. Amke Oe3 iHIIATHBHM HEMOXIIMBO peali3yBaTH HaBiTh
HAWITPOCTIIINHA, TPUMITUBHUIN MPOEKT a00 3aJy4UTH SIKi-HEOYIb 1HBECTHILII;

210



TIJIBKM HOBi, OpWTiHAJBHI, HECTaHAApTHI iHHOBamiiimi inei  MOXyTh
3allikaBUTH IHBECTOpA; TIIbKM iHTerpamisi 3ycuiab Biagd, Oi3Hecy Ta
IHCTUTYLIN (HAYKOBHX, OCBITHIX, 'POMaJChbKHX Oprasizamiil) Moxxe OyTh
YMOBOIO YCHIIITHOTO 3aJyd4eHHs 1HBECTUII Ha JaHy TepuTopito (Micro,
pation, perioH); 0Oe3 oOMiHY iH¢opMaIier0 MPo MOTEHIINHI MOXIHBOCTI
perioHy, foro npiopureryn, iHBECTHLIIHY NPUBAOJIMBICTH Ta MEPCIIEKTHBU
PO3BHUTKY HEMOXIIMBO OTPUMATH SKa-HEOYIb 1HBECTHLIMHY MpPOIO3HIIII0
BiJl ITOTEHIITHNX 1HBECTOPIB; 1 HAPEWITi, TUIbKN €KOHOMIYHHH iHTepec Bix
BKJIQJICHOI'0 KaIliTally MoXke OyTH TapaHTi€l0 YCHIIIHOI peaiizamii Oymab-
SIKOTO PEATEHOTO 1HBECTUIIHHOTO TPOEKTY.

JlocBig BHCOKO PO3BMHYTHX KpaiH MOKa3ye, 10 3HAYHWUU BIUINB
Ha perioHajJbHy €KOHOMIYHY MOJITHKY 1 MiCIEBHI PO3BUTOK Ma€ Maje i
cepenHe MiANpUeEMHUITBO. Y XMEIbHUIbKIA 00JacTi, K 1 y aepkasi
B LIJIOMy, MaJe NiJIPUEMHUITBO SK CaMOCTiiHa coLiaJIbHO-
€KOHOMIYHa CHCTEMa PO3BUBAETHCS B CKIaJAHUX yMoBax. OqHaK, MONpPH
BCi HerapasJu, MO3UTHBHA AMHAMiKa HOro 3pOCTaHHS 32 OCTaHHI POKH
Ha T 3YNMMHKH AiSUTBHOCTI NMPOMMCIOBUX TITaHTIB Ta LIJIUX Traily3ei
CBIYUTH Tpo Horo BHYTpimHiA mnorenmian. [linmpueMcrBa Masoro
0i3Hecy 3aIlOBHWIM Hilll Y BUPOOHMITBI OKpEMHX BUAIB MPOIYKIii, sKi
YTBOPWJIMCH BHACIHIIOK KPU3H 0aratboxX BENWKHX HiANpueMcTB. Manuii
O6i3Hec Ha XMEIbHUYYMHI CBOTOAHI BUTOTOBIISIE TEPCOHAJBHI
KoMI'toTepH, MeOumi, OyAiBenbHI MaTepiall €BPOIEHCHKOro TaTyHKY,
BHUCOKOSKICHI LBSIXH, YOJIOBIYNHA Ta JKIHOYHU I [ty 3a
3aXiIHOEBPONEHCHKUMU  MOJENSIMH, OOJajHaHHA Mg TepepoOKH
CITIBCBKOT'OCITOIAPCHKOI  NMPOAYKLii, 3aiiMaeTbcs MepepoOKor0 Maixke
BCiX BHJIB CLIBCHKOI'OCIIOAAPCHKOI CHPOBHHHM TOLIO. 3HAYHI MPUPOAHI
pecypcu, KBanmidikoBaHi KajapH, reorpadidHe po3TalIyBaHHS Ha
TPAHCIMOPTHUX WIIAXaX, MIO 3’€JIHYIOTh OCHOBHI NPOMUCIIOBI palioHU
Vkpainm 1 Pocii CcTBOpIOIOTH BUTiIHI yMOBH JUJISI  PO3BUTKY
IHBECTULIMHOI JisBbHOCTI 1 MiXHapoIHUX BigHocuH. CrpuiiMaioun
CTBOpPEHHS TaJy3eBHX 00'€HaHb (KJIacTepiB) y NPOMHCIOBOCTI Ta cdepi
TIOCITYT SIK POrpecHBHUN (hakTop ii MOCTYNMOBOrO BiJPO/DKEHHS, MOXKHA
TOBOPDHUTH TIPO TOSBY HOBHX TEHIEHII PO3BUTKY EKOHOMIKH OKPEMHX
PETIOHIB 1 HAIIOHAIBEHOT €KOHOMIKH B3araji.

Takum 4YMHOM, MOXKHa 3pOOMTH BHCHOBOK, IO pi3HI BYeHI W
MIPaKTHKU PO3IJISIIAI0UH 3 PI3HUX TOYOK 30pYy KJIACTEPHI MOJIeNi 00'eTHaHHs
TATIPHEMCTB B €EKTHBHI €KOHOMIYHI CTPYKTYpPH TPHUXOATH 10 JyMKH, 1110
BOHM MOXYTh OyTH THMH IMIyJbcamy, SIKI TpH BT KOHIEHTpALi
BUPOOHHMIITBA, MOr0 cHewiajizalii, BUKOPHUCTaHHI Cy4YacHHUX JIOCSTHEHb
KOMYHiKamii, KoopAuHalji, Koorepamii i CHiBpOOITHHITBA, JOIIOMOXYTh
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BIIKPUTH  TOJIOCH  3POCTaHHS  KOXHOTO  KOHKPETHOIO  PETiOHY,
3a0e3Mevyrour HOro BIDKMBAHHS i IepeMory B KOHKYPEHTHiH O0pOThOi.
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CYUYACHUH CTAH TA IEPCHIEKTUBH PO3BUTKY
IHBECTHHINHO - THHOBAHLINHOI AISAJBbHOCTI
BAHKIB B YKPATHI

Bosuax O.]].
Jlvgiscvoka komepyitina axademis, 8(032)2758850; 80984302676

[Ipobnema QopMyBaHHA JpKepen  3iHCHEHHS  IHBECTHINHHOT
TUsUTBHOCTI B YKpaiHi ChOT'OJHI CTOITh HaJI3BHYAHO TOCTPO 1 MOCHITIOETHCS
3HAYHOIO TOTpeOOI0 B IHBECTHHIHHMX pecypcax i cralimizamii
€KOHOMIYHOTO CTaHy Ta 3a0e3nedyeHHs IIOCIiJI0BHOIO EKOHOMIYHOTO
3pocraHHs. HemoiHBecTyBaHHS pealbHOrO CEKTOpa EKOHOMIKH YKpaiHu
noTpedye 30Cepe/PKeHHsI yBark, HacaMmepe, Ha Po3B’si3aHHI IpoOIeM Ta
MOKJIMBOCTEH MOOLTI3AIlT 1 BUKOPUCTAHHS IS 3IHCHEHHS 1HBECTHIHHOT
JUSUTBHOCTI BCIX HAasBHUX B KpaiHi 1HBECTUIIHHUX PECypCiB, Y TOMY YHCHI i
0aHKIBCHKOI CUCTEMH.

Meroto JOCTIJUKEHHS € pO3Misig OaHKIB SIK  aJbTEpPHATUBHOTO
Jokepena (iHAHCYBaHHS IHHOBAIliMHMX TIOTPEO CKOHOMIKH, a TaKOX
OKPECJIEHHS TIEPCIIEKTHB ~ PO3BUTKY  IHBECTHUIIHHO-IHHOBAIIHHOT
TsUTBHOCTI B OaHKIBCBKIM cucTeMi YKpaiHu.

CporofiHi € O4YEeBHIHHMM, IO 3a0e3MeYnTH NOTpeON EKOHOMIKH B
IHBECTHIISX HEMOMJIMBO JIMIE Yepe3 OIO/KETHY CHCTeMY W 1HO3eMHi
BKJTaJeHHS. [HBECTUI[IHUI TMOTEHIIad, SKUH MO)XXHA 3BIIBHUTH IIISTXOM
JIeTiHI3alii eKOHOMIKH Ta IepeXo/y Ha €BPOIEHChKI HOPMHU PEryJIIOBaHHS
0aHKIBCHKOI TISUTBHOCTI, 32 PO3paxyHKaMH €KOHOMICTIB OIiHIOETbCS B 10
mipa. moi. CHIA [1, ¢.38]. Tomy ¢iHaHCOBO-OaHKIBChKA CHCTEMa BH3HAHA
cheporo, sKka 3JaTHa 3a0C3MEUUTH peaji3allifo CTpaTerii iHHOBAIIWHO-
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IHBECTHILIHHOTO PO3BUTKY €KOHOMIKM YKpaiHu. bBaHKIiBCBKi iHBecTHIi
TIOKJIMKaHI BUKOHYBAaTH 1HHOBalLilHY (DYHKIIIO - (hiHAHCYBaHHS OHOBJICHHS
OCHOBHHX 3ac00iB 1 TEXHOJOTIYHUX MPOLECIB, MPUIOAHHS MPOrPECUBHUX
TEXHOJIOTIH, MaTeHTIB, JIIEH31H TOIIO.

Y OaHkax I peanizamii cTpaTerii eKOHOMIYHOTO 3POCTAaHHS
KOHIICHTPYETHCS 3HAYHUHN 1HBECTUIIHAIN TTOTeHIIal. BoHu, Ha BiJIMiHY BiX
iHmMX (IHAHCOBHX TMOCEPEIHHKIB, BOJOMAIIOTH MOXKIUBOCTAMHU IS
BUKOPHCTAaHHS TPaJWLiHHUX TPOIIOBMX KOINTIB 1 KpeauTHOi emicii. Ha
JIyMKY BITYM3HSHUX Ta 3apyOXKHUX y4EHHUX, IHBECTULIIHA MOIITHKA OaHKIB
Yy Cy4acHMX YMOBax OpI€HTOBaHa Ha CIPHUSHHS €KOHOMIYHOMY PO3BHTKY.
VYyacTp 0aHKIB B iHBECTHLIIHMX IIpoliecax 3a0e3NeuyeThCs epelIMBaHHsIM
TPOLIOBHX KaIliTaliB BiJi OAHMX CYO’€KTiB iHBECTHULIWHHMX BiJHOCHH 0
IHIINX, IO CIpUsi€ PIBHOMIPHOMY pO3MOALTY (DiHAHCOBUX PECYPCIB MiX
pizHUMHK cdepamul MiAPUEMHUIBKOI JisuTbHOCTI. OCOOIMBO BaXKIMBOIO €
iXHS pONb y MepeMillleHHI I'PONIOBHX 3a0IIa/PKEHb HACEIEeHHS B 000pOT
MATIPUEMCTB, aJPKe 1 3a0Ia/UKEHHS € HAaHOUIBIINM JDKEPEIOM KPEaUTIB Ta
iHBecTHIiH B ekoHOMIKYy. Came ToMy OaHKiBChbKa 1HBECTHIIHHO-iHOBaIliiiHA
JUSUTBHICTD Ma€ CTaTH OCHOBHHUM JDKEPEJIOM HAAXO/DKEHHSM KOIITIB B
IHHOBaUiHHY JiSUTEHICTB.

3arajaom iz 0aHKiBCHKUMU IHBECTHILIISIMH PO3YMIIOTH
JIOBI'OCTPOKOBE PO3MIIIIEHHSI aKTUBIB OaHKY Yy peaslbHUH CEKTOp €KOHOMIKH
3 MeTolo ozaepxaHHs npuOytky [2, c. 15]. A. B. Hikitin morpumyerscs
TaKoi AYMKH, II0 OaHKIBCHKMM I1HBECTHUIIISIM BJAacTHBA CITIJIbHA O3HaKa —
BKJIa/ICHHS KOLITIB B OCHOBHI (DOH/IM TiIIPHEMCTB Ha TIOPiBHIHO TPUBAIHI
cTpok [3, ¢. 21]. ToMy KpeauTyBaHHS KaIliTAIGHUX BKIAJACHB CIIiJ PO3YMITH
SIK IHBECTHIII1, KO OaHK 3/iHCHIOE KOHTPOJIb 3a MIJTbBUM BHKOPHCTAHHIM
LUX KOILITIB, OIIOMAararoyy MO3UYaJIbHUKY OTPUMATH BiJl HUX 3allJIaHOBaHY
Bimmauy. Ha aymxy II. B. MarBieHka exkoHOMidHa MeTa OaHKiBCHKHX
IHBECTHIIIH B MiJNPUEMCTBA TaKa, SK W IHBCCTUIIIMHUX KpPEIWTIB, -
301IBIIIEHHS. OCHOBHOTO Kamitany [2, ¢.110].

SIKnI0 OI[iHIOBAaTH AKTHUBH KOMEpIIHHMX OaHKIB 3a CTAaHOM Ha
01.01.2008 p., ix crpykTypa Mana Takwid Buriasm: 72,79% - kpeautHui
noprdens ta mizuHr; 13,62% - xoppaxyHku B iHmmx Oankax; 4,30% -
iHBeCTHIIIHMIA TopTdens (IepkaBHI IIHHI Manepy Ta BKJIAJCHHS B aKIlii
IHIUX IpUeEMCTB); 6,19% - ToTiBKa, Yeku Ta OaHKiBChKI meranw; 3,10 -
IHIII aKTHBH.

Cranom Ha 1.01.2008p. mepeBaxaro4or y BHMOrax OaHKIB 3a
KpeQUTaMH € 4acTKa JOBIOCTPOKOBUX KpEAWTIB, sika CTaHOBUTH 69,2%, a
nopiBHsiHO 3 2007p. BoHa miaBuimmiacs Ha 4,3 NPOLEHTHOTO ITYHKTH
[2,c.42]. ¥V 2007 p. mOpomoOBXKYBald 3pOCTATH OOCATU KPEAUTYBAHHSI
O0aHKaMM 1HBECTHMIIHOI JisUTBHOCTI CyO’€KTiB TOCHOJaplOBaHHS (Ha
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89,5%), ofHAK HIKYMMH TEMIIaMH, HIX y morepeaHi 18a poku ( 3a 2006p.
—y 2,2 pa3a, 3a 2005 p. —y 2,7 pasa) [2,¢.46]. 3rigHo 3 JaHUMH 3a OCTAHHI
ITSITh POKIB KPEAWTHI BKJIAQJCHHS B C€KOHOMIKY BHpoOciIn B 6,8 pas3u, a
IHBECTHIIHHO CHPSIMOBaHI KpeauTH OaHKiB 3pociyu Oinbiie 5K y 21,6 pasu.
CyTTeBi MO3UTHBHI 3MiHU BiIOY/HCS 1 B CTPYKTYpi KpenutiB. Tak, 30kpema,
JIOBFOCTPOKOB1 KPEMUTH 30LTBIIMITUCS Maibke B 9,7 pas, a 1le CBITYHTSH, IO
MONITHKA YKPaiHCHKUX OaHKIB Jefani BHpa3Hille CTa€ 1HBECTHHIHHO
OpIEHTOBAaHOIO, IO BIANOBiTa€ TOTpeOaM PO3BUTKY CKOHOMIKH 32
IHBECTHIiHHO-IHHOBAIIHHOIO MOJIEILITIO.

3 ypaxyBaHHSM 3apyOiXKHOT'O JIOCBIAY B YKpaiHi icHye Oarato Himr
JUTSL 3/TIICHEHHS 1HBECTUINIHUX OaHKIBChKUX orepaniid. Tak, B kpaiHax, je
GaHKaM JI03BOJICHO 3/1iHCHIOBATH YCi BUAM Ollepaliil 3 HiHHUMH ManepaMmu
(manpuxnan, HiMmeuunHa), BOHM AaKTHBHO BHUXOIATh HA PUHKH 5K
eMiTeHTH, (hiHAHCOBI IMOCEPEITHUKHU W iHBECTOpU. Y THX KpaiHaxX, Jie pOib
KOMepLiliHuX OaHKiB Ha (oHIO0BOMY puHKY oOmexena (CLA, Kanana,
SnoHist), BOHU 1epeOyBaroTh Ha HhOMY OIOCEPEIKOBAHO IIISIXOM y4acTi B
IHBECTHIIIHHIM 1 MOCepeNHUIBKIN MISUTBHOCTI Yepe3 TPacTOBI oOIeparii,
KpEeOUTyBaHHS IHBECTUI[IMHMX KOMMNaHid 1 (OHIIB, CIiBpOOITHUITBO 3
OpOKEpCHKUMU (ipMaMH.

Banku I3paimto, 3Bakaroum Ha TiCHI 3B’S3KM 3 OaHKIBCHKOIO
cucremoro Cromydenux lllrariB, axTHBHO 1 BAAJIO IMIIOPTYIOTh
MOHEPCHKI MeTo010Tii cepu (iHaHCYBaHHS IHHOBAIIHUX (ipM.

3Bakaroyl Ha JIEMI0 BiAMIHHMH TOpUHOUN  (YHKI[IOHYBaHHS
(iHaHCOBOTO PUHKY, B €BpOIIi MDA NIISIXOM KOHLEHTPYBaHHS yBaru Ha
PO3BUTKY PETriOHAILHUX BiJUIUJICH OaHKIB UM PEriOHATLHUX OaHKiB. AJDKe
caMme Taki OaHKM BOJIOJIIOTH OiJIbII MOBHOIO iH(OpMAIi€l0 HA MiCLIEBOMY
piBri. e TakoX CTHMYIIOBAaHHS DO3BHTKY MEpeX ,,0i3Hec-aHrerin”,
METOI0 (DYHKI[IOHYBaHHS SKUX € TONIYK IHBECTOPIB JUII HEBEIUKHX
KOMITaHii 1 BUKOHAHHS HUMH B TOMY YHCII KOHCYJIbTAIIHUX QYHKLIH (B
Asctpii — The Business Angels Network, B Himeuunni - BAND, B IlIserii
- CapTec). B exkoHOMIYHO pO3BMHEHHMX KpaiHax Haifyacrime
(iHaHCYBaHHSM IHHOBaliHHOTO Oi3HECY 3 BHKOPHCTaHHSM HOBITHIX
TEXHOJIOTIH Ta CIeKTpa iHHOBaliHHO-1H(OPMALIIHHNX MOCITYT 3aiMalOThCs
6aHKM po3BUTKY. B Ykpaini mosiBa Takux GaHKiB MOXE CTaTH CIIOIYYHOIO
JIAaHKOI0 MI>K €eKOHOMIYHUMH CY0’ €KTaMU, sIKi BIIPOBa/KYIOTh 1HHOBAIIi1, a
TOJIOBHUM YWHOM — i3 BHYTPIIIHIMH Ta 30BHIIIHIMH 1HBECTOpPaMH;
CIpPHUATH OpraHaM BIIQAW B 3alydeHHI pecypciB [uisi (iHAHCYBaHHS
IHHOBaLiHHUX TPOEKTIB, PO3IIUPEHHSI BUPOOHUIITBA, 301IBIIEHHS 00CATIB
BUITYCKY, MiJBUIIEHHS SKOCTI Ta peaji3alii KOHKYpEHTOCIPOMOXHOI
MPOAYKIii, OTpUMaHHs NPUOYTKY, MiIBUILEHHS H00pOOyTYy 1 3alHATOCTI
HaCeJIEHHS PETioHiB TOIIO.
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BBaxkaemo, 110 MOTEHWIHHUMU pKepenaMu (OpMYyBaHHS KarliTairy
IHBECTHLIHHO-IHHOBAIIMHMX ~ OaHKIB  pPO3BUTKY TOBHMHHI  CTaTH:
JIOBIOCTPOKOBI KpeauTy HamioHanapHOro 0aHKy YKpaiHH, 10 HaJaloThCs B
mopsiky pedinancyBanHs;, komrd HBY, mo BriIamaroThes y CTaTyTHUN
KariTan 1HBECTHUIIMHUX OaHKiB; cyOcuaii MiCHEBHX Ta pPErioHaAIBHHX
IporpaM PpO3BHUTKY; KOIITH JIEPKaBHOTO Ta MICHEBHX OIOKETIB,
NpU3HAueHI JUIS KpPEAWTYBAHHS 1HBECTUIIMHUX IIPOEKTIB 1 Iporpam;
JIOBFOCTPOKOB1 KPEIUTH IHIMMX OAHKIB; CIEIiaIbHI eMicCii Jep:KaBHUX Ta
perioHaNbHUX IIHHUX [amlepiB; 3aOMIa/UKEHHS HACEJICHHS; KOIITH
BITYM3HSIHMX Ta IHO3EMHHUX MiANPUEMHHUIBKUX CTPYKTYp — IHBECTOPIB.

Tenaenmii, 1[0 HAMITWIACS CHOI'OJHI B 1HBECTHIIIHINA OaHKIBCHKIN
TUSUTPHOCTI, BUMArarTh PO3POOKM HOBUX MITXOMIB N0 (hiHAHCYBaHHS
1HHOBAIIIH, SIKI MAOTh BiMOBIATH CTPATETIYHUM IIJISIM Ta EKOHOMIYHUM
MOXIIUBOCTSIM YKpaiH{, PpO3IIMPEHHIO (iHAaHCYBaHHS 1HBECTHUIIHHO-
IHHOBANIHHOI JiSUTEHOCTI, NMPUCKOPEHHIO IHHOBALIWHUX IE€PETBOPEHH Y
CYCIIBCTBI Ta JIOMIOMOITH 3@ PAaXyHOK ITiBUINCHHS 3HAYYIIOCTI
1HHOBAIIfHOT KOMITOHCHTH B HAWOJIYDKYiH MEPCIICKTHBI TOCITTH BUCOKHX
TEMIIIB €KOHOMIYHOT'O 3POCTaHHS.
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€ OCHOBOIO JIOBFOCTPOKOBOTO (hiHAHCOBOr'O YyCmixy KommaHii. Jleski
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JIOCIIJTHUKA BBa)KalOTh, MIO JIOSUIBHICTH SIBISETHCS OLIBII TOTY>KHUM
(akTOpOM YCHIIIHOI MiSIBHOCTI MiJNPHEMCTBA, HIX OIS PHHKY 1
CTPYKTypa BUTpAT.

[IporsiromM nmecsaTuiTiTh 0araTo KOMMaHiii BUTpAayaroTh 3HA4HI KOLITH,
HaMararo4uch 3p03yMITH HACTPOi i IepeBary CBOIX KIIE€HTIB 1 BIUIMHYTH Ha
iXHIO CXWJIBHICTH /0 CHOXMBaHHA npoAykuii. Onnak, ais Toro, mio0
MATPUMATH 3aliKaBJIECHICTh KITi€HTAa B MPOAYKIi KOMIaHii, HEIOCTATHHO
MIPOCTO 3aliMaTHCSI MOHITOPHHTOM CITOXXMBYOTO PUHKY U OILIHIOBaTH HOro
3a JIONIOMOTOI0 TAaKWX CTaHJApTHUX TIOKa3HHKIB, SK 3aJ0BOJICHHS BiJ
CHOXKMBaHHS ¥ 3MiHa iHTepeciB. He3Bakatoun Ha BUTpauyeHi MiNbHOHH, 1e
3aBJaHHS HE 3aBXKIU YCIIINIHO BHKOHYETHCS, OCKUJIBKH IiJTPUMKa
JIOSUTBHOCTI KJTI€HTIB Ha BHUCOKOMY PiBHI — JIOCUTH HECTiHKa Matepis, IO
BHUMara€e KOMIUIEKCHOTO MiJXO/Ty.

Be3syMOBHO, BHXOISYHM 3 MIpKyBaHb CKOHOMIYHOI JOIIEHOCTI,
KOMITaHisIM HEOOXiZHO NPHUIUIATH HaJEKHY yBary OLIHII OCHOBHHX
(axTopiB, 10 BIUIMBAIOTH HA JIOSJIBHICTH CIIOXKHMBAYiB. Y [OMY BHITQJIKY
KOMIIaHiI Ma€ MOXIIUBICTh 3amoOirTH BTpaTi MOTEHINWHOrO abo Bke
ICHYIOUOI'O KJII€HTA, PO3IIMPIOIOYH, y TOH K€ Yac, puHKH 30yTy. J{o Toro i,
3a OIIIHKOIO 0araThbOX eKCIIepTiB, KoMmmaHii BuTpauyarote B 10 pa3 Oinblie
KOIITIB Ha 3aJIy4eHHs] HOBOT'O CIIOKMBAaya, HiX Ha 30epe’KeHHs CTaporo.

[Mapagokc y ToMy, m[O0 OUIBIIICTH KITI€HTIB SKpa3 XO4YyTb OyTH
JIOSUTFHUMH JI0 TIEBHOI'O BHPOOHMKa abo IMpoBaiinepa Mociyry, KUl OyB
HUMHU Konuch BUOpaHuid. Kommanii 3anuimaeTscst ymie 3poOUTH 30BCIM
He0arato: 3pO3yMITH, 1[0 BAXIIUBE JUIS KIII€EHTA 1 HAMAraTuCh 3a0e3IeUUTH
3aI0BOJICHHS #ioro motped. [Ipore, iHOmI 34aeThCs, IO KOMIIAHIT
a0COJIIOTHO HE AYMAIOTh HE TIJIBKH ITPO JIOSUIBHICTB, @ B3araii Mpo KI€HTa.
Hamnpukian, 4omy Tak BUXOIUTH, 10 OYKET KBITIB 200 IiIly Ha 3aMOBJICHHS
MOXYTb IIPUBE3TH TOYHO B CTPOK, a TeNEBi30p a00 XOJIOAMIBHUK — Hi? Y
OINIBIIOCTI Mara3uHiB JOCI HEMa€ TaKOi MOCIYTM 1 BOHM ITPOJOBXKYIOThH
TIPAIIOBATH 33 NPUHIUIIOM «4YeKalTe IPOTITOM JIHS.

JlosinpHICTE KOIITYE HabaraTo MEHIIE, HiXK MOXe 37aTucs. Ake, 3
MOTJISILy  CIIOXKMBaya, HA0AraTto BaKIMBIIIMM € TIO3UTUBHHUH JOCBiJ
B3aeMOii 3 TOCTaYaJbHUKOM TOBapy abo MOCIYyrd Ta CTyNiHb HOro
3aJI0BOJIGHOCTI, a He jopora pekinama. «CapadaHHe pamio» 301bIIyE
KJIIEHTChKY 0a3y 3HauHO HajilHiIe, HDK arpecuBHa pekinama. Came s
(hopMa pO3MOBCIOKCHHS iH(pOPMAIIil HAPOIKYETHCS 3 JOSUTBHOCTI.

KnienTcbky nosutbHICTH (Bif aHriidicekoro cimoBa loyal — BipHui,
BiJUIaHWI) MOXKHA BU3HAUUTH, SIK TIO3UTUBHE BiJJHOLIEHHS ITOKYIIIIS IO TOTO
YM IHIIOTO TIPOAYKTY, MapKH, MarasuHa, IOCIYTH TOINO, SIKE XO4 1 €
HACJI/IKOM 3HAaYMMHUX JUISl TIOKYIISl YWHHUKIB, JI©KHUTH CKOpillle B
eMouiiHii cdepi.
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JlosnbHICT, YacTO IUIYTaOTh 13 3aJIOBOJICHICTIO. 3aJ0BOJICHICTH
3'SIBIISIETBCS, KOJNW TOKYIIEIb 33JOBOJIEHMH 1 HE IIKOAYE MPO BHUTpAvEHi
rpomi. Momy cromobanucs WiHH B MarasuHi, TOBap BHSBMBCS BHCOKOI
SIKOCTi, @ MPOJABINMI IOCMixajlacs. AJie OTpUMAaBIIM 33J0BOJICHHS Bij
TIOKYTIKM B MarasuHi, KJIiEHT He 000B'SI3KOBO CTaHe JIOSUIbHUM a00 MpHiisie B
nel marasuH mie pa3. MoxHa cka3aTu, IO JIOAJIBHMN MOKyIeEIb — I
3aBXKIU 3a/I0BOJICHUI ITOKYIIElb, aje 3aJ0BOJICHUH TOKYIelb HE 3aBKIu
JosutbHUN. Xoua 3a/I0BOJICHICTh TMOKYMIS — IEPIIMH KpPOK Ha HUIXY 10
3aBOIOBAHHS HOTO JIOSUTBHOCTI.

JlostnpHICTE — TIe, HacaMIepeN, eMOIls KITi€HTa, SKUA NMPUXOIUTH B
Mara3uH, HE JUBJISYNACh Ha HASABHICTh IHIMX, (DIHAHCOBO BHTiIHIIITHX
MIPOMO3HUII HA PUHKY. Y [BOMY i TOJNATAa€ ii OCHOBHA BiJMIHHICTH Bij
3aJI0BOJIEHOCTI.

OfHi€r0 3 OCHOB JIOSIIBHOCTI € TIO3UTHBHHU JOCBIiJ, KU OJepiKaB
CHOXXMBa4 y TpOIECi MOKYIKH abo CIIOKHMBAaHHS JaHOTO IMPOIYKTY abo
TIOCITYTH.

Ha wnamy payMmKy, JOSIBHICTD MOXKHAa BH3HAUUTH 110 KUIBKOCTI
MIOCTIHHHUX CIOXKUBAUiB cepell YCiel KUIBKOCTI KIIIEHTIB KOMMaHii Ta ixXHil
BIUTMB Ha MPUOYTOK opraHizaiii. [IocTiiiHI KIi€EHTH — IIe¢ B OCHOBHOMY Ti,
SIKi pOOJIATH MOBTOPHI MOKYIKH OfHI€ET 1 Tiel )k Mapku. B3araii, unm nosie
CIIOXKHMBAY B3a€EMOJII€ 3 KOMIIAHIEIO, THM OUTBII 3HAYMMHUHN BiH JUIA Hel y
¢inancoBomy ruiaHi. Takux CHOXMBa4yiB MOXKHa 00pa3HO Ha3BaTH
JIOBIOCTPOKOBUMH. BOHM KymyloTh Oinbllle, MEHIE BHMararoTh 10 cede
yBar B IJIaHi cepBicy i 4acy oOCIyroByIOHOro MepcoHaly, TOMY IO BXKe
O3HAWOMIICHI 3 OpraHi3amiel0 PoOOTOK KOMIMaHii. Y OIBIIOCTI BHUITAIKIB
Taki KJIIEHTH MEHII YyTJIWBI JI0 3MiHH LiH 1 CIPHUSAIOTh 3aTy4SHHIO HOBHX
CIIOXKMBAYiB. A TaKOX JUIA HUX BiJICYTHI Tak 3BaHi CTapTOBI BUTpPATH — HA
3aBOIOBaHHS IXHBOI J0BipH. B neskux cdepax Oi3Hecy 301JIbIIEHHS Yncia
JIOBFOCTPOKOBUX CHOXKMBadiB ychoro Ha 5% y 3araibHid CTpyKTYypi
KJIIEHTIB IPUBOJUTSH J10 301nbIIeHHs puOyTKiB Ha 70 — 100%.

SIKImo KepiBHHITBO MiANPUEMCTBA BHUPIIIUTH CHOPMYBATH CHUCTEMY
JIOSUTKHOCTI Ha MiJNPHEMCTBI, TO HOMYy HEOOXiTHO, HacamIlepes, BBECTH
JiesKi HOBI €JeMEHTH aHaji3y JisuibHOCcTi opranizamii. Cepen Hux
000B'I3KOBIUMH OYIYyTh TaKi, SK:

— 3arajbHa KiJbKIiCTh KIII€HTIB;

— PpO3IOMiN KIIEHTIB IO KOHKPETHUX O3HAKaX, HAPHKJIAJ, O BUAAX
OILTaTH, 00CATY MOKYIOK, BiKY, BiTHOIIEHHIO JI0 TOBAapy TOIIO;

— 3BIT IpO 3MiHY YMCENBHOCTI KIIIEHTIB (32 YacoM, MiCJs BBEICHHS
HOBUX TOCIYT 200 pO3MIMPEHHS NPOIOHOBAHUX TOBAPIB);

— aHaJIi3 MPUYUH BTPATH a00 BiIMOBHU KJIIE€HTIB 1 IESAKI 1HIIII.

Ile monermmTh mpolec NPUHHATTSA pIilleHb INPO 3alydeHHs K
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YTpUMaHHS KITi€HTIB.

3Bakarouu Ha Te, 1[0 Ha CHOTOMHIIIHIHN AeHE OlIBIIICTL KOMIAHIN, 110
3aliMarOThCS PI3HUMHM BHIAMHU JiSUTBHOCTI, BUKOPHUCTOBYIOTH CHCTEMH
JIOSUTBHOCTI, PO3TJISIHEMO OCHOBHI 3aXOJM IOAO CTUMYIIOBAHHS IPOJIAXKiB
MPOAYKTIB 1 mociyr. Y iXHi CTpyKTypi HalaieBUIIMM (akTopoM, IO
3abe3neuye 10 25% mNponaxKiB, € 3a0XOUEHHS MOKYILIB, MIO IPHITYCKAE
Ha/IaHHS:

— KYINOHIB 3HIWXKOK 1 cepTrdikaTiB — 10 60% BHUIAIKIB;

— HaJAHHS 3HIKKA — 10 15% BHUMAKIB,

— mpeMii (momapyHku) — 1o 10% BUMaaKiB;

— JoTepel, KOHKYPCH cepel KIIIEHTIB — 10 5% BUIAJKIB Ta 1HIII.

B ocHOBI Oyab-s1K0i pOrpaMu JOSUTBHOCTI JIEKHUTh MPOCTHH MPUHINT
— ““guM OlbIIe TOKYIelb BUTPAayae, THM OUIBIIOrO 3a0X0OUYECHHS i yBaru 110
cebe BiH 3acmyroBye”. IIpoTte mi mporpaMu HalyacTimie po3paxoBaHi Ha
HEBEJIMKHH 11epio]] Yacy i € 1o CBOIi CyTi pa30BUMH PEKJIaAMHHMH aKIisIMH.

Opnak, ans OynAp-sIKOTO MIANIPUEMCTBA BAXKJIMBUH, HacamIiepen,
JIOBIOCTPOKOBUI CTIMKHMI iHTEpec a0 Horo ToBapiB i mocayr 3 OOKy
SIKOMOTa OLITBIIOI KIJIBKOCTI CHOXKMBadiB. [OBOpSIYM IHIIUMH CIIOBAMH,
NpoJaBlli MOBMHHI MHCIUTH HE B TEPMiHaX ‘“‘CEpPEeIHHOr0 CIIOKHBYOTO
KOIIMKA”, a CKOpillle, Y TepMiHaX 3HAYMMOCTI KOYKHOTO MOKYIIIS TPOTSITOM
YCBOTO CTPOKY HOTO CIOXXHBYOI aKTHBHOCTI. 3TiJHO i3 IIMPOKO BiJOMHM
3akoHoM [lapero (3akoH 80:20), 3acHOBaHOMY Ha CTaTUCTHYHHX
nocnipkennsax, 20% mnokymiiB 3abe3neuyots 80% npubytky. Came Ha
yrpuMmaHHs 1ux 20% crnokuBadiB i MOBUHHI OYTH pO3paxoBaHi MpOrpamu
JIOSUTBHOCTI.

B 3aBepiienHi xorijgocst O BiIMITHTH, IO came HasBHICTh JIOSUIEHOTO
BIJIHOIICHHS CITOXKUBAYiB JIO TICBHOI KOMIAHIT YU MPOAYKTY i € OCHOBOIO
Ui crabinbHoro obcsary ii mpomaxy. Illo B cBoro uepry sBIs€ThCS
CTpaTeriyHuM IMOKa3HUKOM YCITIITHOCTI KOMIaHii.

IMPOBJIEMbI KAIIUTAJIM3ALIUN
UHTEJUVIEKTYAJIBHBIX AKTUBOB B YCJIOBUAX
PA3BUTHSA DKOHOMUKHA 3HAHUI

Ionomapesa H.A.
XmenvHuyKkuii HAYUOHATLHYII YHUGEPCUMEN,
men. mo6. 80974515496, E-mail: n-snake@ukr.net

AKIEHT B MUPOBOI KOHKYPEHTHOH 00phO€ MOCTENEHHO CMEIIaeTcst
B CTOPOHY UHTEJUIEKTYaJIbHBIX aKTUBOB KOMIIAHUH, U CTPYKTypa SKOHOMHK
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PasBUTBIX CTPaH MEHSETCS TakuM 00pa3oM, YTO MOXXHO TOBOPUTH O
TIPOLIECCE CTAHOBIICHNSI HOBOT'O THITa SKOHOMHKH — SKOHOMHKY 3HAHUH.

Eme axagemux B. . Bepnanckuii npeackaspiBai, 4To Oynymimi
YeJOBeYECKHH Nporpecc OyJeT NMPOUCXOAWTH B cepe 3HaHWH M pasyma,
Ha3BaHHOM WM Hoocdepoil, u yrBepxaan: “HaydHas MbICIb BIIEpBBIE
BBISIBIISIETCS KaK CHJIa, CO3Jarolias Hoocdepy, ¢ XapaKTepoM CTUXHHHOTO
mporecca” [1, c. 64].

OnHa W3 BaXHEHIIMX TeM, OOCYXJaeMBIX ceddac B cpene
OyxranrepoB, Kacaercs HEOOXOJMMOCTH YCOBEpIIEHCTBOBAHUS METOJIOB
yuera MHTEJUIEKTYaJIbHBIX AaKTHBOB W, COOTBETCTBEHHO, BHECEHHMs
W3MEHEHHH B TPAJUIHOHHYIO (PMHAHCOBYIO OTUYETHOCTD.

WHTennekTyanbHble aKTUBBI  SIBISIIOTCS  KIIFOUEBBIM  (haKTOPOM
MIPOU3BOJCTBA B SKOHOMHMKE, OCHOBaHHOM Ha 3HaHMAX. [lo mHeHuro B.3.
MusbHepa, K MHTEIJIEKTyaIbHBIM aKTUBaM MOTYT OBITh OTHECEHBI:

1. peIHOYHBIC aKTHBHI (HEMATEpPHAIbHBIE aKTUBBI, CBSI3aHHBIE C PHIHOYHBIMHU
olepanysIMu);

2.MIHTEJUIeKTyallbHasis COOCTBEHHOCTh KaK aKTHB (IIATEHTBHI, aBTOPCKHUE
npaBa, TOPrOBbIE MapKH TOBAapOB M YCIYT, HOY-Xay, TOPTOBBIE CEKPETHI
up.);

3.4enoBeYeCKUEe  aKTUBBI  (COBOKYIHOCTh  KOJUIEKTHBHBIX  3HAHHWH
COTPYJHHMKOB TPEINPUSTHS, MX TBOPUYECKHX CIIOCOOHOCTEH, YMEHUs
pemiate  TMpOOJEMBI,  JIMAEPCKUX  KadyecTB,  HPeINpUHUMATEIbCKUX
U YNpaBIICHYECKNX HABBIKOB, a TAaKXKE IICHXOMETPUYECKHE JaHHbIE
1 CBEICHUS O TIOBEICHUH OT/IEJILHBIX JINYHOCTEH B Pa3HbBIX CUTYALHSIX);
4.yHdpacTpyKTypHbIE aKTUBBl  (TE€XHOJOTHH, METOABI W MPOLECCHI,
KOTOpBIC JIENal0T BO3MOXKHOMN paboTy npeanpustus) [4].

[IpakTHka NOKa3bIBaeT, YTO MHOTHE (PUPMBI HE ITBITAIOTCSI OTPA3HUTh
WHTEJUIEKTyaIbHbIE  aKTHBBI B CBOEM OaylaHce, XOTS  CTPEMSTCS
MIPOJIEMOHCTPUPOBATh MX MOTEHIMAIBHBIM HHBECTOpaM. DJTO CBSI3aHO C
(byHIaMEeHTaIbHBIMU MIPOTUBOPEUHIMHU MEXIY MIPUHIUITAMA
Oyxranrepckoro ydera, c(GOpPMYJIUPOBAaHHBIMA B  MEXIYHApOIHBIX
cTaniaprax (PMHAHCOBOH OTYETHOCTH, M CBOMCTBAMH SKOHOMHKH 3HAHHH
(wim  anreOpaWdyecKMMH CBOMCTBaMHM caMuX 3HaHuWi). bByxranrepus
OCHOBaHa Ha NPHUHLMNAX OOBIYHOM apH(METHKH: €CIH TNe-TO MPHOBLIO,
CTOJIBKO K€ JIOJDKHO YOBITH B IPYroM MecTe. 3HaHHS MOAYMHSIOTCS COBCEM
JIPYTHUM  anreOpandecKuM IpaBWiIaM, y HHX OTCYTCTBYET CBOMCTBO
penkoctu (JIx. Crurmuim). Ha 3TO CBOHCTBO 0Opaliaid BHUMAaHHUE eIl
HoOeneBckue jaypeatsl JI. Kanroposuu, B. JleontseB u K. DOppoy. Ilpu
9ToM Oyxranrepckas HWH(GOpPMAanus OCTaeTcs OIHUM W3 BaXKHEHIINX
WCTOYHMKOB HMH(OpMaIM{, HCHONB3YEMBIX TIIpH OlLEHKE OW3Heca |
MIPUHATHH PEUIeHNH 00 NHBECTHPOBAHHUM KaluTajla B TY WM HHYIO GUPMY.
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OCo0eHHOCTH MHTEIUIEKTYaJIbHBIX aKTHBOB TPEOYIOT 00OCHOBaHMUS
METOJIMYECKHX MTOAXO0JI0B K X CTOMMOCTHOH OIIEHKE.

C TeopeTMUECKOH TOYKHM 3pEHHs, HAWIydlled OIEHKOW aKTHBa
SIBIISIETCS €r0 PHIHOYHAsI IeHa Ha 3(QQEKTHBHOM pBIHKE, OJHAKO DPHIHKH
WHTEIUIEKTYaTbHBIX aKTHBOB HE MOTYT OBITH Ha3BaHbI
BBICOKO3()(DEKTUBHBIMHU TI0 MHOTUM HPUYUHAM, KPOME TOTO, JaJeKO HE BCe
WHTEJUIEKTyaJIbHbIE aKTUBBI (PUPMBI, OCOOCHHO YHHKAJbHBIC, SBIISIFOTCS
o0beKkTaMH KOMMepyeckoro obopora B 4YHCTOM Buzae. Hekoropsie
3apyOexHble yueHble, B yacTHocTH, [lonm CrpaccMaHH CYMTAlOT, YTO
pasHHMIla MEXIy pBIHOYHOW (IleHa aKUMM * KOJNMYECTBO AaKIWi) W
Oyxrantepckoil (0agaHCOBOM) CTOMMOCTBIO (UPMEI SIBIISETCS HauOoee
TOYHBIM OTPaXXEHHEM COBOKYITHOI'O MHTEIIEKTYaJbHOrO KamnuTaia (GpupMel
("kammurana 3nanuit"). Takoe NMpeaNMONOKEHNE, OYEBUTHO, CIIPABEIIIHBO JIJIS
pa3BUTHIX (UHAHCOBBIX ((DOHIOBBIX) PHIHKOB WHIYCTPHAIBHBIX CTpaH,
OJHAaKO HE YYWTHIBAET TaKuX (aKTOpOB, KaK aCHMMETPHUYHOCTh
nH(poOpMannK U YpOBEHb O’KUIaHUI HHBECTOPOB.

ITo muenuro A.H. Kocrenxoro n H.O. CtapkoBoii, KOMIPOMHCCHBIM
BapHaHTOM CTOMMOCTHOH OIIEHKH MHTEIUIEKTYaIbHBIX aKTUBOB (PUPMBI IPU
BCEX €ro HEJOCTaTKax SIBISIETCS 3aTPaTHBIA MOAXOJ, MOApa3yMeBaOLINi
BbIWIEHEHHE U3 OOIIEro MoTOKa pacxoioB (PUPMBI pacXofoB, CBSI3aHHBIX C
CO3/IaHHEM U UCTIONb30BAHUEM MHTEIIEKTYaJIbHBIX aKTHUBOB [2].

Bapyx JleB, omuH M3 BeAyIMX OYyXrajaTepoB, NPOKJIaJBIBAIOIINX
nytb or GAAP k nelictButenbHO MH(GOPMATUBHBIM TpoleaypaM Yydéra,
pa3paboran anbTepHATHUBHBIA TOAXOA, KOTOPBIH ITO3BOJSIET BBIBOJHUTH
MOHETapHBI  TOKa3aTeldb CTOMMOCTM IIOYTH JUII  BCEX  BHJIOB
MHTEIJUIEKTYaIbHOTO KanuTaia GUpMBI U3 e€ pe3yabTaTHBHOCTH [5].

[IpencraBuTenr MeHee paJMKAIBHOTO KpbUla pedopMaTopoB
Oyxrantepckoro yuéra Pobepr A. Xayamn mpeiaraeT YYuTHIBATH Kak
WHTEJUIEKTyaIbHbIE aKTUBBI 3aTpaThl Ha IIOMCK, BBIOOp, OOydeHHE |
pa3BUTHE TepCOHAIa U aMOPTU3UPOBATh WX, MCIIONB3YS HEKOTOPBIH CPOK
BO3MOXKHOH paboTel. DTO, 1O MHEHHIO Xaydjula, ITO3BOJHT IONYYHUTh
OTBETHI Ha BOIPOCHI, KOTOPbIE MHBECTOPHI 33Jaf0T MeHemkepaM: “Uto BbI
JieflaeTe ¢ TMOJy4eHHBIMH B pacropsbkeHue JeHsramu? YUro maror Bamm
TpaThl Ha IEPCOHAJI, TOPrOBBIE MapKU U UccienoBanus?” [3].

Jis  SKOHOMHCTOB ~ CTOMMOCTH  HMHTEJUIGKTYaJbHBIX  aKTHBOB
orpeziensercs (-UHAeKCOM ToOWHa, paBHBIM OTHOUIEHWIO PHIHOYHOMN
CTOMMOCTH KOMITAaHHH K e¢ 0alaHCOBOW CTOUMOCTH [6].

BBumy Bce Oombliero BKJaJa HMHTEUIEKTYyaJbHOTO KaluTajda B
SKOHOMHYECKHH POCT M pa3BUTHE CTPaH, a TaKXKe HAJIWYUs NPoOJIeM, ¢
KOTOPBIMH CTaJIKUBAIOTCSI TIPABUTENIHCTBA M KOPIOPATUBHBIA CEKTOp NP
OlLIEHKE WHTEIIEKTYaJbHOI'0 KamuTala W yIpaBlieHHs UM, EBporeickas
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skoHoMuueckas komuccuss OOH yupenuna lleneByio rpynmy BBICOKOTO
YPOBHS 10 OLIEHKE U KalUTAIU3allMi UHTEJJIEKTYalIbHBIX AaKTUBOB.

LeneBast rpynmna roToBUT PEeKOMEHIAIIUN MO TaKUM BOIPOCAM, Kak
COBEPILIEHCTBOBAaHNE HAIIMOHAJIBHOIO MOTEHIINAJIA C IeIbI0 KaUTaIu3auu
AMEIOIUXCA HHTEJUIEKTYaJIbHBIX aKTHUBOB, PAacIIMPEHUE BO3MOXKHOCTEH
MECTHBIX MPOU3BOJUTENEN B IENIAX MOIYUYECHHUSI U UCIOIb30BAHUS 3HAHUN U
HOBOBBEJICHHI, yIydllleHHe  BO3MOXXHOCTEH  MpPaBUTEIBCTB IO
CTUMYJIUPOBAHUIO  pacrpocTpaHeHus wuH(popMarmuu B 3Tod  cdepe,
ToBEIIIIeHUE 3(Hh(HEKTUBHOCTH MEKIYHAPOTHOTO COTPYAHHYCCTBA B 00JIACTH
MOYYCHUS Y PACIIPOCTPAHCHUS 3HAHUIA U HOBOBBEIICHUI U OOMEHA UMH.

Kanuranuzanus M y4eT HHTEIUIEKTYaJIbHBIX AaKTUBOB IO3BOJISIT
MTOBBICUTH 3()(EKTHBHOCTD CTPATETMYCCKOTO YIIPABIICHUS MPEANPUATHEM H,
B KOHEYHOM UTOT'€, 9KOHOMHUKOH B LIEJIOM.
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®OPMYBAHHA NIHHOCTI
ABIATPAHCITIOPTHOI ITPOAYKIIII

Kanoa K.O.
Hayionanenut asiayitinuil ynieepcumem, Yxpaina, +38044-406-78-21

[uBinpHa aBialisi € CKJIAJOBOKD YaCTUHOI €IUHOI TPaHCIOPTHOI
cucreMru Ykpainu. Ponp nuBiBHOI aBiallii B 3arajlbHOMYy TPaHCIIOPTHOMY
KOMIUIEKCI BH3HAYAETHCS 1I MOXIIMBICTIO 3a0e3meunTH Habarato OLIBLTY
MOPIBHSHO 3 IHIIMUMHM BWAAMHU TPAHCIOPTY IIBHIKICTH IepeBe3eHb
MacaXMpiB, BaHTaXiB Ta IIOMITH, IO OCOOJMBO BHUSBISETHCS i 4ac
BUKOHAHHSI TIEPEeBE3CHb Ha BENHWKI BifcTaHi. 3ale3nedeHHs HamiHHOTO
TPAHCIIOPTHOTO 3B'SI3KY MIDK HAaceleHHMH ITyHKTaMH, aeporopTamH,
BaHTXHUMH TEpPMiHAJIAaMHM BUMAra€ 4iTKoi KOOpJUHAIIT poOOTH HUBLIEHOT
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aBialii 3 CyMDKHMMHM BHJIaMH TpaHCIIOPTY. BpaxoByrouum pO3BHUHYTY
MEpEeXKy acpoIlOpPTIB Ta aepOAPOMIB i BOJHOYAC BiJICYTHICTH IIBHIIKICHUX
Tpac Ha3eMHUX BHIIB TPAaHCHOPTY, LMBUIbHA aBiamis B Mexax YKpaiHH
MOXe OyTH JIOCTaTHHO KOHKYPEHTOCIIPOMOXKHOIO Ha PUHKY MAaCaXKUPCHKUX
riepeBe3eHb Bxke nounHatoun 3 Bifcraneit 200-300 kinomerpiB. ¥ HacTymHi
POKHM IIPOTHO3YETHCSI 3pOCTaHHs 00CATY aBiallifHUX MepeBe3eHb MacakupiB
i BaHTaXiB, a TakKOX HaJaHHI aBilalliiHUX TOCIYT HAPOJHOMY
rOCIOJapCTBY, IO BHMaraTuMe IIOCWJIEHHS BIUIMBY MiHTpaHCy Ha
PO3BHTOK YCiX BUJIIB TPAHCIIOPTY i KOOPAMHALIIIIO iXHBOI JisTIBHOCTI.

3a 2006 pik Oyio mepeBe3eHO OULTBIT SK 3,8 MITH. MacakupiB (TEMIT
spocranas 18,1 %) (puc.l), a Takok 124 THC.TOH BaHTaxiB (TemII
3poctanHs 24,6 %) mpu yMOBI 3pOCTaHHS BapTOCTI MaJvBa 10 YKpaiHi y
2,45 pa3u; mANPUEMCTBAMHM aBialliifHOI Taxy3l mepepaxoBaHO 167 MIH.
rpuBeHb 10 JlepxkaBHoro Oromkery Ykpainu, mo Ha 75% mnepeBuirye
noka3Huk 2005 poky.

AvHamika o6cAriB nepeBe3eHb Nnacaxupis aBiauitHum
TpaHcnopToM YkpaiHu
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Puc. 1. /Ilunamika o6csris nepese3eHb naca:kupis aBianiiinum rpancnoprom y 2006 poui

JlocBin NpOBIHMX KOMITAHIH CBITY JIOBOJWTH BHUCOKY €(EKTHBHICTH
JIOTICTUKM B OTPUMAaHHI CTIMKMX KOHKYPEHTHHX IiepeBar. 3aBIsK{
JoricTii KoMItaHii 3a0e3nedyroTh HEeoOXimHWH piBeHb O0OCIYrOBYBaHHS
KIHIIEBOTO CIIOXKMBaya, HA/JAl0ud HOMY NP IIbOMY II€BHY JO/JATKOBY
uiHHicTh. Ll J07aTKOBa HiHHICTE MOXKE CTOCYBAaTHCS W €IIaCTUYHOCTI
MOCTaBOK MIO/O BEJIMYMHU NapTii, 1 €NaCTUYHOCTI IIOJ0 YMOB OIUIaTH, M
€JTACTUYHOCTI 11010 TEPMiHIB Ta MiCIll BAKOHAHHS 3aMOBJICHHS. Y KOXKHOTO
MANIPUEMCTBA € TaKk 3BaHWM MapumpyT JOCATHEHHS KOHKYPEHTHOI
JIOCKOHAJIOCTI, 32 SIKHM BOHO ITOBUHHO MaTH pe3epB 3HKEHHs BUTpaT, 100
3a MEBHOI'O PIBHS PUHKOBHX IIiH 3a0€3MEeYUTH NPUHHATHY PEHTAOEIbHICTh
KallTaly, TapaHTyBaTH BHCOKY SKICThb TOBapy, 3a0e3Me4nTH NpHBaOIIMBi
YMOBH IIOCTaBKM, HaJaBaTH IJIBIOBI YMOBH OIUIaTH  ITOCTaBKH,
3a0e3rneuyBaTH HAW3PY4HINIl NPOCTOPOBO-4acOBI YMOBH 30iry mMomury i
npono3uilii. O4eBUIHO, 110 HE BaXKKO HAJATH BCI IIi KOPHUCTI CIIOKUBATY 32
HOro paxyHoOK, ajie HaJ3BHYaliHO CKJIAaJHO Lie 3a0e3MeYHTH 3a BIIACHHUH
paxyHOK, aJDKe BHCOKa SIKICTh, IPUBAOJINBI YMOBH ITOCTAaBKH - I1€ J10JIaTKOBI
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BUTpaTH dYepe3 BIAXWIEHHS BiJl ONTHMI30BaHMX JIOTICTHYHHX IPOIIECIB,
MIPOLIECiB BUPOOHHIITBA, BTPATH YaCTHHU e(eKTy MacTady TOIIOo, MiIEroBi
YMOBH OIUTaTH - HEJOOTPUMAaHHS JOXOIIB BiJ BOJOZIHHS TpOIIMMA.
3a0e3reueHHs HAasIBHOCTI B MEBHOMY MICIi 1 B MEBHHN Yac - JOJATKOBI
BUTpATH 3araciB abo 10AaTKOBI TPAHCIOPTHI BUTPATH TOIIIO.

HesanexxHo Bif TOro, Ky NpPOXYKLIIO YH TIOCIYTH BHUIOTOBIISIE
KOMITaHis, 1 HEOOXiHO ayXKe YBaXXHO CIIAKYyBaTH 3a iX IiHHicTio. lle
crpusTUMeE 30UTBIIEHHIO KOHKYPEHTHHX IiepeBar ¢ipMu Ta ii mo3uiii Ha
puHKy. LliHHicTP THpoAyKHii Ta mNOCHYyr MOXe OyTH (aKTHUYHOIO Ta
BiquyTHOto. (akTHyHa [iHHICT  NPOAYKIII/MOCIYr  BU3HAYAETHCS
oreparisiMi KOMIaHii 3 i BUTOTOBJICHHS, 3aJISKUTh BiJ KIJIBKOCTI Ta BUTpAT
Ha PECypCH, IO BUKOPUCTOBYIOTHCS Y TpOIeci MisUTbHOCTI. BiguyrHa
LIHHICTh TPOAYKIII/TIOCIYT 3aleXUTh BiX TOro, sKi 3ycwnist ¢ipma
BUTpayda€e Ha MaKCUMaJIbHE 3aJI0BOJICHHS MOTPeO KIIIEHTIB 3 THM, 11100 BOHH
BHKOPUCTOBYBAJIM SKOMOra Oijbllle JAaHOi MPOAYKIli, 3TOoaHi Oymu
BUTpadaTH Ha HEi CBOI KOLITH, ajie NpH IIbOMY BiAdyBasu ii WIHHICTH Ta
HEeOoOXi/THICTh BUKOPUCTAHHSI.

LliHHICT U1 KJIiEHTA CTBOPIOETHCS, KOJNH YCBIJIOMJICHHS IepeBar,
OTPUMaHUX B Ppe3yNbTaTi CIIOXKMBAHHS TNPOAYKIIi, MEpeBHUILyeE 3arajbHi
eKCIUTyaTalliifHl 3aTpaTH Ipu ii BHTOTOBJIEHHI. Bce, MmO crocyeThes
LIHHOCTI IS KJII€HTa, OB’ s3aHO 13 IiHOK. OCKIILKM I[IHA € YaCTUHOKO
CYKYITHUX EKCIUTyaTallifHUX 3aTpaT, MOBHHHA iCHYBaTH B3a€MO3AJICKHICTH
MIX I[IHOIO Ta I[IHHICTIO, [0 CIIPUHAMAETHCS TOKYIIIIEM. 3BiJICH, YUM BHIIIUM
€ piBeHb I[HHOCTI, THM OUIBII BHCOKY I[IHY Ha MPOMYKIII MOXXHA
BCTaHOBJIOBAaTH. | HaBmakw, SIKIIO I[iHA IEPEBUIIYE IIHHICTH, TO MPOAAK
MOX€E CKOpOTHTHCS. KoMIaHisiM BaXkJIMBO YITKO PO3YMITH, y 4YOMY, 3a
JIyMKOIO TIOKYIIIIB Ta CHOXXMBAiB, CKJIAJAETHCS IIHHICTD MPOMO3MUIIIH,
TOOTO CHIO)KMBYA BAPTICTh.

J7st Toro, o6 3p03yMiTH SKUM YMHOM KOMITAHIT CTBOPIOIOTH I[IHHICTh
CBOET MPOJIYKIii, MOTPIOHO JETaJbHO PO3IJISIHYTH MOHSTTS JIaHIFOTa
CTBOpeHHs1 miHHOCTI. lle MOHATTS € 3aCHOBaHWUM Ha TOMY, IO LiHHICTh
CTBOPIOETHCSI HA KOXXHOMY €Tari CTBOPEHHs MPOAYKIii, MPOTATOM yChOTO
TIPOLIECY 1 CTOCYETHCSI KOXKHOTO OKPEMOT0 B3sITOrO TpaiiBHuKa. [Ipn nbomy
TUsUTBHICTh OYIIb-sIKOi KOMTMAHIT MOXXKHA PO3IUIATH HA BEIHKY KUIBKICTh
YaCTUH 3aJISKHO BiJ] BUIIB JISUTBHOCTI, SIKi HAJAIOTh IIHHICTh MaHOYTHIN
nponykuii/mocayraMm. OCHOBHHUM €JIEMEHTOM Ta CKJIaJOBOIO YacTHHOIO
JIAHIIOTa CTBOPEHHS HIHHOCTI € Ta JisUIbHICTH (ipMu, IO ITOB’sA3aHa 3i
CTBOPEHHSIM I[IHHOCTI Ta MaWOyTHBOrOo NPUOYTKY KOMIIaHii, SKHH
TIPOITOPLIHHO BijI HET 3aI€XKUTh.

CTBOpEHHsI JIaHIIOra IIHHOCTI NPOAYKIIl CTUMYINIOE TPAI[iBHUKIB
KOMITaHii JyMaTH B TMepUIy 4Yepry INpo 3aluTh Ta OakaHHsS KIIE€HTA,

223



3aJI0BOJIEHHSI MOro IMmoTped 1 SIKUM YMHOM iX mpaus MOXeE BIUIMHYTH Ha
LIHHICTb, 0 HA/IAETHCS CrIOKUBady. KpiM 11b0ro, KOMIaHisiM oTpiOHO He
JIUIIE TTOCTIHHO YIPABJISATH JIAHIFOTOM CTBOPEHHS I[IHHOCTI MiJ 4ac CBOEQ
TUSUTPHOCTI, OTHAK BOHHM TIOBUHHI BPaXOBYBaTH CIIPUIHATTS JaHOI I[IHHOCTI
KIII€HTaMHU, TaK SK OCHOBHOK) METOK JisUTBHOCTI (ipMH € IO3UTHBHE
CIPUHHSATTS CTBOPEHOI HEI0 I[iHHOCTI 3 OOKy crnoxuBaua. I[lpu mpomy
BaXXJIUBO 3BEPTATH yBary He JIMIIE Ha SKiCHI ITapaMeTpH MpOAyKIii, a i Ha
HEMOXJTUBICTH ii 3aminu. ToOTO, HEOOXiTHO TIEPEKOHATH KITi€HTA, IO HE
ICHye 3aMIiHHUKIB JaHOI IMPOIYKIIi/MOCIYyr, 10 aBTOMAaTW4HO JoJae il
IIHHOCTI.

Butpatn kommnaHii Ha BUpOOHHLTBO MPOIYKIIi HE MAlOTh CYTTEBOTO
BIUIMBY Ha I[iHy. OCHOBOIO IIHOYTBOPCHHS € HacamIepes morpedu
kiieHTiB. OOCITYyrOByBaHHS KJIIEHTIB JJa€ MOXJIMBICTH it JudepeHiiarii
NpoAyKLii Ta MozepHi3awii npono3unii GipMu TakuM YHUHOM, 100 BOHA
3aJI0BOJIBHSIIA 1H/MBIAyanbHI BUMOTHM KOXHOTO KI€HTAa. Y OyIb-IKOMY
BUNAJKy, CIIOKMBAa4dl KOPHUCTYIOTbCS HE TOBapaMuW/TOCIyramu, a
nepeBaraMu, SKi BOHM OTPUMYIOTh Bil iX BHKopHcTaHHs. KommaHis
TIOBUHHA BU3HAYHTH iHIII CIIOCOOM HAJAHHS IIHHOCTI KJIIE€HTY, OKpIM THX,
110 HOCUTB TPOAYKT/TIOCTYTa 3aJI€)KHO BiJl BUTPAT Ha I BUTOTOBJICHHSI.

LiHHiCTh JUIS KII€HTa BIiMYYBAETHCI y TOMY BHUMANKY, KOJIH
CIPUHHSATTS TIepeBar, OTPUMaHMUX BiJ] MPOIYKTY YU MOCIYTH, € BUIIUM Bij
3araJIbHUX eKCIUTyaTariitaux 3atpat. OCHOBHOK 3aJa4CH0 NI KOMIAHIHA €
ITiJIBUIIECHHS [IHHOCTI JUTS KJII€HTA, NIUITXOM IOKPAIICHHS SKOCTI TepeBar,
IO CHIPUHMAIOThCS CHOKMBayaMU. HalaHHS SIKICHMX JIOTICTHYHUX MOCIYT
MOJKE 3HAYHO MIABUIIUTH PiBEHb IIIHHOCTI MPOYKIIii/TIOCITYT.

CKOPOCTHOM KEJE3HOJOPOXXHBIN
TPAHCIIOPT - TEPCIIEKTUBHI PA3BUTHS B
MHPOBOM MACHITABE

Xapnamosa FO.A.
Cmagpononbckuil 20cyoapcmeennbiil yHusepcumem, mei. 7(8652) 35-32-61,
ykharlamova@yandex.ru

Spxo BBIpaXKCHHOW TEHACHLUEH B MHPOBOM JKEJIE3HOJOPOKHOM
CTPOUTENBCTBE SIBIISIETCS CO3/1aHue BBICOKOCKOPOCTHBIX
KEJE3HOJOPOXKHBIX CeTel M TEXHOJOTHMYECKHX YCTPOICTB HOBOIO
MOKOJIEHUS,, B YacCTHOCTH, IIOE3/10B Ha MAarHUTHOM IOJABECKE, KOTOpBIE
JBIDKYTCS M YOPaBISAIOTCS MAarHUTHBIMM CHJIaMM M HE KacaroTcs
MOBEPXHOCTH peibca. Kpome Toro, Ha cMeHy CHIIOBOMY FE€ONOIUTHYECKOMY
HHCTPYMEHTApHIO, XapaKTepHOMY M YXOAAIIMX B MPOILIOE D3IOX,
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MIPUXOJUT TEXHOJOTMYECKUH HHCTPYMEHTApHid, MpEeJCTaBICHHBIA B BHIE
TJI00aJIBHBIX CETEBBIX SKOHOMHUYECKHX CTPYKTYp, SHEPTETUYECKUX CHCTEM,
TEJIEKOMMYHHUKAIIMOHHBIX W TPAHCIIOPTHBIX CHCTEM, YTO CYLIECTBEHHO
BIMSET HAa  JIOTHKY  MHPOBOH  JKEIE3HOJOPOKHOH  TOJUTHKH.
Hapoxnaromuiics HOBBIH  TEXHONPOMBILIUICHHBIM  YKIaJ CBsI3aH C
ONpeJIeICHHON COrJIacOBaHHOM MYJIBTHUCHUCTEMON HOBBIX TEXHOJIOTH, B
YAaCTHOCTH, HOBBIX CHCTEM TpaHCIOpTa. JlaHHOE yTBEp)KJECHHE BIIOJIHE
corjacyercs ¢ TE3MCOM O TOM, YTO MHUpP CTOUT Ha IIOpOre CO3JaHus
MHUPOBOW CETH BBICOKOCKOPOCTHBIX JKEJIE3HBIX JOPOI — MACCAKUPCKUX U
TPY30BBIX II0€3/I0B Ha MarHMTHOW monBecke. Pumocodust ycmexa Ha
JKEJE3HBIX JIOPOrax, KOTOpas aHaJOrM4yHa JIIOOBIM JPYTHMM  OTPACisM
SKOHOMUKH, JIOJDKHA OBITH CBSI3aHa C CO3JIaHWEM YCIIOBHH HEOOXOJUMBIX
JUIs TIpOrpecca ¥ WHHOBAIMH, a BHEJPEHUE TEXHOJIOTHH, CIIOCOOCTBYIOIINX
Pa3BUTHIO CKOPOCTHOTO JBIKEHUS, COOTBETCBYET CO3/IaHUIO HMMUJIKA
WHHOBAIIMOHHOT'O MPOPHIBA.

B manHOM ciydae 0Opa3IloBOM CTpaHON TaKOro MPOPHIBA SIBIISETCS
SlnoHuns, koTopas BCEMH CHJIAMU CTPEMHUTCS IPEBPATUTHCS B CTpaHy
JUiepa TEXHOJOTMYECKOr0 U COLMOKYJIBTYPHOTO Pa3BUTHS, YTO CBS3aHO
TaK)Xe C aKTUBHBIM BHEIPEHUEM HOBBIX TEXHOJIOTHH Ha KeJIe3HOIOPOKHOM
TpaHCIIOPTE, TJe SIOHIBI MPOJOIDKAIOT OCTaBAaThCS 3aKOHOAATEISIMU
TexHH4Yecko Mojpl. OnHako, uMeHHO B Kurae Obuta OTKpbITa mepBas B
MHUpE TpaHCIIOpPTHasl BeTKa JUIMHHOW B 30 KM, OCHOBaHHAs Ha NPHHIMIIE
MarHuTHOHM JIEBUTAIMM, TOTAAa Kak SINOHMS TOTOBUTCS 3allyCTHTh CBOM
nepBbiii «marneBy k 2025 rogy. B I'epmaHum Ttaxoke uzuer co3gaHue
KEJIE3HOJOPOXKHBIX MYyTeH ISl CBEPXCKOPOCTHHIX Toe3noB. [lmanupyercs
cBA3aTh LeHTp baBapuu - MIOHXEH C €ro a3ponopToM.

JIBWKyIuecs Ha MarHUTHOW TTOJIBECKE T0€3/1a — 3TO BBICTPOCHHBIA B
MIPOCTPAHCTBE NPHHLUIUAIBLHO HOBBIH TEXHONPOMBINIICHHBIH ykinan. B
Ka4yecTBe TIJI00abHOM WMHHOBALIMU JKEJE3HBIE JOPOTH IPEJOIpEenIn
TIOSIBJIEHHE OYEPEHOro OOJBIIOro SKOHOMHU4Yeckoro nukia (1842 — 1897
rr. corinacao H.JI. KonnpatbeBy) B Bujie, IPExkIe BCET0, TEXHOIOTTIECKOTO
obonoBienns. B 3amanHoit H.Jl. KonapaTheBbIM JOMHHAHTE POCCHICKHI
uccnenoBatens C.JO. Tnma3eeB B NpeACTaBIEHHOM UM TEOpHUHU
JIONTOCPOYHOTO  TEXHUKO-3KOHOMHYECKOTO pa3BUTUSl  BBLIENSET IMSTh
TEXHOJIOTMYECKUX  YKJIaJOB, XapaKTepPHBIX B  Pa3BHTHH  MHPOBOU
UUBWIM3ALUH, TJ€  JKEIE3HOJOPO)KHOMY  CTPOUTENHCTBY  OTBOJIMT
JIOMUHHUpYIOIIee TMOoIIoKeHne BO BTOpoM. Ciemys 3TOW JIOTHKE, MOXHO C
BBICOKOM JI0JIEH BEPOSTHOCTH yTBEPXKIATh, YTO TEXHOJIIOTHU «MarjieBy yKe
MPETeHAYIOT Ha JBIKYIIYIO CHIY HOBOTO IIECTOrO TEXHOJIOTHYECKOro
YKJIa/1a, HOCSIIEro III00aNbHBIA COIMOKYIBTYPHBIN XapakTep, U Kyaa yxe
aKTHBHO CTPEMSTCS €BPOIEHCKNE U a3UaTCKHe IKOHOMHIECKUE JTHEPHI.

225



Jlis co3nmanus Moe3/10B Ha MarHUTHOM MOABECKE TpeOyeTcsl MINPOKHHA
KPYr TEXHOJIOTHH, KOTOpHIE BIIOCIEACTBUM MOTYT CTaTb HOBBIMHU
HCTOYHHKAMH POCTa SKOHOMHKH U CO3JaHusi Oonbiioi npubsum. MiMenHo
10 3TOW NMPUYUHE MHOTHE CTPaHbl MPEATNPHUHUMAIOT AKTUBHBIE YCWINS B
9TOM HampaBieHWH. TEXHOJIOTMH «MarjieB» OJHH W3 HEMHOTHX B
COBPEMEHHOM MHpE, KOTOphIE MpEIJIaraloT BbIXOA K (HOPMHPOBAHHUIO
HOBOT'O TEXHO-TIPOMBIIIIEHHOTO YKJIaja, KOTOPHIH MOXeET OBITh CO3/1aH
TOJIBKO Ha OCHOBE (POPMHUPOBAHMS MOJTHOMACIITAOHBIX IPOU3BOUTEIHHBIX
CHJI, COOPraHM3YIOUIMX B CBOEM YCTPOHCTBE cdepy pa3BUBAIOLIETO
oOpazoBanusi, (pyHIaMEHTAIbHON NPaKTHKO-OPHEHTHPOBAHHOW Hayke |
WHHOBAIIMOHHOW MPOMBIIIJIEHHOCTH.

CoBpemeHHast Poccust MoxxkeT M 00s3aHa aKTUBHO BKIIIOYMTHCS B
IIPOLIECC MOCTPOEHMS CKOPOCTHOM JKEJIE3HONOPOXKHOW CeTH Ha IpaBax
CO3/IaHMsI €BPOa3HaTCKOTO CYXOIYTHOTO MOCTa Kak KOpPHAOpa pa3BUTHUSA
€BPa3UICKOr0 KOHTMHEHTa, TJ€ yTpaTa pPOCCUICKOrO BIMSHHUS upeBara
CephE3HBIMU TIOJIUTUYECKUMH KaTaKIM3MaMH, O YeM B CBOE BpeMs
MPEIYNpPeXaan WU3BECTHBIH PYCCKHHA  (Prutocod N.A. Wnbun. Ha
OmDKalNIyl0  TEpCIeKTHBY  TNPENCTABISIETCS  BIIOJHE  OINPaBIaHHOM
pekoHcTpyKImst  TpaHCCHOMPCKOM  KEJIEe3HONOPOKHOW ~ MarucTpaind |
MpUJIETaoIUX K HEM ¢ BOCTOKAa M 3amajia y4acTKOB, KOTOpas MpPUBEAET K
CO3/JaHUI0 E€AMHOr0, a 4Yepe3 Kakoe-TO BpeMs — M CKOPOCTHOIO
xese3HoopokHoro nmytd JIoHaoH - Tokno (C BepOSTHBIM BBIXOJOM Ha
kuTalickue  moptel).  CoopykeHHe  TMOIOOHOH  TpaHCEBpa3HHCKOMN
MarucTpajal HECeT €ro y4yaCTHHKaM BIIOJIHE pealibHble MOIUTUYECKHUE U
SKOHOMHWYECKHE BBITOJbI, MAacIITadbl W JIONTOCPOYHOCTH  KOTOPBIX
COOTBETCTBYIOT MacITabam J0JITOCPOYHOCTH POEKTa.

s OAO «PX]/l» peannzanus MacmITaOHBIX TPaHCHOPTHBIX
MIPOEKTOB BHIMTCS, IO CYTH, B paMKaX TPEX OCHOBHBIX T'€ONMOJIHTHYECKHX
oceii EBpasmiickoro koHtmHeHTa (3aman, Bocrox u IOr). Ilpm stom
BO3MOXKHO ~ O0pa3oBaHME€  HOBOW  KOH(HIypallMd  TPaHCIOPTHO-
MONUTHYECKAX CBSI3€H, HAmpuMep, B a3MaTCKOM HalpaBJeHUW, THe
COXpaHsETCsl BHICOKUH TEMIT SKOHOMHUUYECKOT'O POCTa M TOJILKO HaYMHAETCS
mpolecc co3naHusi 0a30BOH CHCTEMBI TPaHCHOPTHHIX KOpuaopoB. Bce
BBIIICYKa3aHHOE  3HAYMTEIbHO  YCWJIMBAeT  BIACTHbIE  (QyHKUMHU
TEXHOKPAaTUUECKOr0  HMHCTPYMEHTapus, IIpeBpamias €ero B  aKTop
MOJIUTUYECKOr 0 Mpolecca.

Kene3HomopOKHBIN KOMIUIEKC — OJMH U3 HEMHOTUX BO3MOXHOCTEU
Poccum (Hapsimy C DHEPreTMUECKMMH HWCTOYHMKAaMH, BOEHHBIMH U
aI9POKOCMHUYECKMMHU TEXHOJOTMSIMM) B IUIaHE BBIXOA €€ Ha HOBBIE
reoctpaterudeckue  pyoexu. K HECOMHEHHBIM  NPEUMYIIECTBaM
POCCHIICKOTO  KE€JI€3HONOPOXKHOTO TPAHCIIOPTHOIO KOMILIEKCAa TaKKe
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MOXHO OTHECTH JOCTAaTOYHYIO CHIPhEBYIO CaMOOOECHEYEeHHOCTh CTPaHBI,
BBICOKUII YpOBEHb POCCUICKON TpPAHCIOPTHOM HAayKd U TEXHUKHU,
KBaJM(UIMPOBAHHBIN  KaJpOBBIH  COCTaB, IOTCHIMAJIBHO  KPYITHBIE
MacmTadbl BHYTPEHHEr0 PbIHKA, MO3TOMY OH C €r0 MHOT'OYHCIICHHBIMHU
KOMIIOHEHTaMH  BIIOJIHE  MOXET  CcTaTb  MOIIHOM  poccuilckoi
TpaHCHAIIMOHAIBHON CTPYKTYPOH, CHOCOOHON Ha paBHBIX MPUHATH y4acTHE
B OopbOe 3a MHUpPOBOH [OXOA B TMpOLECCE MOJKIIOYEHUs] K MHPOBOM
HMHHOBAIlMOHHO-TEXHOJIOTHYECKOH CUCTEME.

Takum obpazom, MEPCIEKTUBBI pa3BUTHUSL CKOpPOCTHOT'O
KEJIE3HOJOPO)KHOTO TpaHCIOpTa B MHPOBOM MacimiTabe BO MHOI'OM
CBA3aHbl C TEHACHUUSAMH BHEAPEHHS WHHOBAI[MOHHBIX TEXHOJOTHH, B
YaCTHOCTH, «MAarjeB», MPETEeHIYIONNX Ha OCHOBY CO3JAaHUS OYEPEAHOTO
TEXHONPOMBIIUIEHHOTO yKJaja, a TaKkKe C MEepeOCMBICIEHHON pOJbIO
coBpeMeHHOI Poccun, crnocoOHOW CBsA3aTh KAaueCTBCHHO HOBBIMU
TPaHCHOPTHBIMU ceTaMu 3anaf U BocTok.

MMOBYJIOBA THOOPMAIIIMHOTO MEHEI)KMEHTY
B ATPO-ITPOMUCJIOBOMY KOMIIJVIEKCI

Vwaxoe E.IL,
Binnuywka @inis Kuiscokozo incmumymy 6isnecy i mexnonoeiti.  Eushakov2002@ukr.net

Ha cyyacHOMYy eTami YTOCKOHAJICHHIO YIIPABJIHHS 1 IOJIMIIICHHIO
SKOCTI ~ €KOHOMIUHOI  iH(opMalii chpusie BUKOPUCTAaHHS  3aco0iB
00YHMCITIOBAJILHOT TEXHIKU JUIs 00JIKY, aHaJi3y rOCIOAaPChKOi JiSUIBHOCTI i
TUTaHYBaHHS BUPOOHMITBA. Benukuii o06csar ekoHOMIuHOI iH(popMarii, SIKui
Oe3mepepBHO 30UTBIIYETHCS Y 3B'SA3KY 13 3pPOCTAHHAM CYCIIJIBHOTO
BHPOOHUIITBA, TMOTPeOye MOMAIBIIOrO BIOCKOHAJICHHS OOJIKOBOI 1
KOHTPOJIbHO-aHAJIITHYHOI POOOTH.

APM ekoHOMIcTa sBNIsi€e COOOK 3acid aBTOMAaTH3aIlii Tparli
MEPCOHANTY, SKHH 3aiiMaeThCsl OpraHi3alli€l0 MPOIECiB BUPOOHUIITBA,
MOITYKOM [UIAXIB JUIS MiJBHINCHHS WOro CSQEKTHBHOCTI, PO3POOKOI0
TIONITUKY YNPaBIIHHS BUPOOHUITBOM 1 SBJsIE €000 (DYHKIIOHATIBHY
CrielianizoBaHy JIIOJMHO - MAIIUHHY CHCTEMY.

Posnoninena cucrema oOpoOKM NaHWX B yMOBax (DyHKI[IOHYBaHHS
APM exoHoMicTa OyayeThCsl HAa OCHOBI BHAUJIEHHS] HACTYITHUX TPHOX PiBHIB
YIIPaBIiHHS:

- Bumoro (Ha ocHoBi APM III kareropii), Ha SIKOMY 37iHCHIOEThCS
VIpaBIiHHA TPOIECOM BUPOOHHUIITBA 1 OIIHKOI HOro €e(pEeKTHBHOCTI B
iJIOMY;
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- cepennboro (Ha ocHoBi APM Il kareropii), Ha sKOMY
3IIIHCHIOETHCS YIIPABIIiHHS HA PiBHI AUJITHOK BUPOOHMIITBA;

- Hk4oro (Ha ocHoBi APM I kateropii), Ha SKOMY 3iHCHIOEThCS
Oe3rocepeiHe yIIPaBIIiHHS AiSUTBHICTIO AUISTHKH, OpUTajy, CKIIaay, BIIUIIKY
iT. .

APM 1 kareropii npusHaueHe it (QOpMYBaHHS 1 MiATOTOBKH
TIEPBHUHHOI iH(pOpMaIlii 0e3nmocepeTHFO HA MICISAX il BHHUKHCHHS, a TaKOXK
JUIsl pillleHHS HEOOXiIHWX OpraHi3aliiHO-eKOHOMIYHMX 3aaad. [lepBuHHI
JTAaHHI PEECTPYIOThCS OE3MOCepeHhO Ha POOOYOMY MiCIli TX BHHUKHEHHS 1
nepearoThesl M0 BH3Ha4YeHOMY JaHIfoKKy. APM I kareropii mosBossie
OpraHi3yBaTH CHCTEMaTHYHE CBO€YacHe OGOPMIICHHS 3MIiH HOpPM 1
BHECEHHS X B HOpPMaTHBHO — JI0BiIKOBY iH(popmarito. Ha APM II kateropii
BUKOHYETBCS ~ KOHTPOJb  IIPOXO/PKEHHS  NEpBHHHOI  iHpopmamii i
BUDILIYETbCS PsAA  KOHTPOJBHMX 1 QHAJNITHYHUX 3a/4ad, TYT TaKOX
3IHCHIOETBCS BUSIBJIICHHS BIJIXWICHb BiJl HOpPMajJbHHUX YMOB Tpali o
ninsiHKaM BHpOOHMITBA. Best iHdopMamis, mo oOpoOnseTbess Ha IBOMY
erami, MiJUIrae  JIOTIYHOMY  KOHTPOJIIO Ha  KOPEKTHICTb, TaKOX
3IIIHCHIOETBCS aBTOMAaTHYHHUN KOHTPOJIb 32 BIIIOBIHICTIO JaHUX peasibHil
cUTyarii. APM 1III «kateropii mpu3HaueHe M aHajiily poOOTH
CTPYKTYPHUX MiJAPO3ALTIB 1 MiANPUEMCTBA B IMJIOMY, IS y3araJlbHCHHS
3BEJICHMH JIaHWX, TIOB'SI3aHMX 3 pINIEHHSM perlaMeHTHHX 3a7ad Mo
CKJaJlaHHS  ONEepaTUBHOL 1 TepiomuyHOi  3BITHOCTi, 3/IHCHEHHS
OIIEpPAaTHBHOTO KOHTPOJIIO, pO3POOKHM  CTpaTeriyHUX pilleHb MO0
TIOMIIIIEHHS YIIPaBJIiHHS MPOIIECOM BUPOOHHIITBA.

Ha migcraBi craTUCTWYHOI, OIEpPaTHBHOi, HOPMAaTWUBHOI 1
OyxranTepchkoi iH(popMaIlii BCi 3alliKaBJICHI CTOPOHU Oa)KAIOTh OIIHUTHU
(iHaHCOBHMI CTaH MIiANPUEMCTBA. a JJIsl CAMOTO MiJIPUEMCTBA BaXKIIMBO HE
CTUTBKM BU3HAuYeHHS Horo (piHaHCOBHX pE3YJbTATIB, CKIIBKU ITPOBEICHHS
MOCTiIHHOI poOOTH, HampaBieHoi Ha i1 mokpamiaHHs. 3 MHi€l0 METOI Ha
MANIPUEMCTBAaX  3MAIHCHIOIOTH  aHami3  (QiHaHcOBUX 1  BHPOOHHYHMX
pe3yNbTatiB, SKHH JOCIHIIPKYE EKOHOMIKY MiANpPUEMCTBA, (OPMYyBaHHS
MIPOTHO3Y 1 METOAIB JOCATHEHHS HAHOMMKINX ITiIeH.

AmHamiz  pe3ynbTaTiB JAiSUIBHOCTI ITJNPHEMCTBA 3 BUKOPHUCTAHHS
KOMIT'IOTEPHOI TEXHIKH IOTpe0ye pIllIeHHS HACTYITHHX OCHOBHHUX 3a/a4 —
aHaJli3 CTPYKTYpH MaiiHa MiANPUEMCTBA 1 PKEpesn HOro CTBOPEHHs, aHalli3
MOKA3HUKIB JIKBIHOCTI MiANPUEMCTBA, aHaJli3 MOKa3HHUKIB (iHAHCOBOI
CTIMKOCTI T IIPUEMCTRA, aHami3 IIOKa3HUKIB OL[IHKA
KPEIUTOCIPOMOKHOCTI ITiIIPUEMCTBA, aHANi3 TMOKAa3HUKIB €¢(pEeKTUBHOCTI
BUPOOHMLTBA i BIUIMBY Ha HUX BHPOOHMYMX (aKTOPIB 1 HABKOJMIIHBOTO
cepeloBUINa, TPOrHO3YBAHHS BUPOOHMYMX 1 (DiHAHCOBHX pE3YJbTaTiB
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MaiOyTHIX BUPOOHUYMX IUKJIIB, pO3pOOKY YIIPaBIiHCHKUX PIllIEHb 1 OIIHKY
KIUJIBKICHUX Pe3yNbTaTiB BiJl BIIPOBA/DKEHHS X B BUPOOHHYY IIPAKTHUKY.

@diHaHCOBUH  pe3yabTaT  AiSUTBHOCTI  CUTBCHKOT'OCHOJAPCHKUX
MATIPUEMCTB ITUIAHYETHCS Ha TMOYATKy POKY Ha TMiJcTaBi BHPOOHUYOI
MIpOrpaMH Ta JIOTOBOPIB i3 MOKYIIISIMH PO MTPOJAXK CLIBCHKOTrOCTIONApChKOT
nponykuii. BukoHaHHS i€l 4YacTMHM IUIaHy MiACYMOBYIOTH Yy KiHII
KOXKHOTO Micslsl 32 JaHUMH OyXTaiTepchbKoro oONiKy, BHUXOASYM 3
TUIAHOBOI ~ COOIBapTOCTI  peasi3oBaHOl IMPOAYKII IMOTOYHOTO  pOKY,
BHUKOHAHUX POOIT 1 HATAHHUX TTOCITYT.

[Tpn mpoBeneHHI OpraHizaliifHO-eKOHOMIYHOTO aHali3y MOTpiOHO
BpPaxoBYBaTH CTPYKTYPHO-JIOTIYHY CXeMy iH(pOpMAIiifHUX TMOTOKIB, sKa
BiloOpaxka€ TMPOIECH OOMiHY HOPMATHBHO-JIOBITKOBOIO 1 OINEPATHBHOIO
inpopmariero B APM.

Cri pu bOMY 3BaXKaTH Ha Te, IO 110 CYTi CIPaBH, MEHEHKMEHT
opraHizamiiHoi cdepu TIOBHHEH 3acTOCOBYBATH HOBi iH(OpMaIiiHi
texHonorii. Ilix HOBOI0O iH(pOPMAIII{HOIO TEXHOJIOTIEID PO3YMI€ThCS
CYKYITHICTh TIPUHIIMIIOBO HOBHX 3acCO0IB i METONIB OOpOOKH MaHUX, SKi
SBIISIIOTH  COOOIO0  IIUTICHI  TEXHOJIOTIYHI cHcTeMH 1 3a0e3medyroTh
LJIeCTIpIMOBaHEe CTBOPEHHs, TIepeaady, 30epekeHHS 1 BilOOpaskeHHS
iH(OpMAIIfHOrO MPOAYKTY 3 HAMEHIIMMH BUTPaTaMu 1 B BiMOBIAHOCTI i3
3aKOHOMIPHOCTSIMM ~ COLIANBHOrO cepemoBumia. Jlami ayxke BasKJIMBO
BpaxoByBaTH Te, 10 00’ €KTOM JOCIiKeHHs B iH(QOpMaIiiiHii TeXHOIOTI €
HE TPaJAWLIHHUKA 1HKEHepHUH (TEeXHI4HI 1 MporpamHi 3aco0u), a sKiCHO
HOBUH “JISUTBHOCTHHI”, MATPYHTS SIKOT'O — B3aEMOJISI B CUCTEMI JIFOAMHA —
EOM - cormianbHe cepenoBuine. ToOTO MOKHA BHCIOBUTHCH TAKUM YHHOM,
110 TEXHOJIOTis — IIe He TUIBKH JIesiKa OpraHi3allisi IPUPOAHIX MTPOLECIB, sKa
CIpsIMOBaHA Ha CTBOPEHHS IITYYHUX 00 €KTIB, ajie ¥ Hayka Ipo HaWKpamii
crocodu 1€l opranizamii, TOOTO TOBMHHO pO3PI3HATH I1H(OpMaLiiHy
TEXHOJIOTIIO SIK HAyKY 1 SIK IIPaKTUKY.

TexHomoris, TakUM YHHOM, CTa€ IPUPOIHIM ITPOIOBKEHHIM
(yHIaMeHTanbHOI HayKW B HAyIl TEXHIUHIM, IO 3IIHCHIOETHCS Yepes
peautizaiiito ifiell B Macmradax BUPOOHHIITBA.

EKOHOMIYHI TPAHC®OPMAIIII
HNOCTCOMIAJICTHYHOT'O TOCITIOJAPCTBA
YKPAIHU

Vwaxoea B.E.
Hayionanenuit mexuivnuii ynisepcumem Ykpainu ,, KI1I ", Eushakov2002@ukr .net

P03BUTOK CBITOBOTO €KOHOMIYHOTO TPOIECY B CYY4aCHUM Tepiof
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XapaKTepU3YEThCS 3POCTAHHSM IHTEpHAIlIOHAMI3aIlil Ta Tiodaizamii
BUPOOHMLTBA, SIKE (YHKIIOHYe IEpEeBaXHO HA PHHKOBHX 3acagax. Y
3BS3KY 3 MMM Ui IIOCTCOLaJiICTHYHHMX KpaiH komumusoro CPCP
0COOJIMBO BEJTMKOTO 3HaYeHHs HaOyBalOTh €KOHOMiUHI TpaHc(opMarii, sKi
TIJIBKM 1 CIPOMOXKHI 3a0€3MeYnTH AMHAMIYHE Ta €EeKTHBHE iX BXOHKEHHS
Y CBITOBY CHCTEMY rOCIIOIapCTBa.

OCHOBHOIO METOIO Ii€i poOOTH € HAyKOBa PO3poOKa MpoOIieM, IO
TIOB'sI3aHI 3 CYTHICTIO 1 OCOOJMBOCTSIMH €KOHOMIYHHMX TpaHchopMmariii B
VkpaiHi Ha OCHOBI BHSBIIGHHS TEHJCHLIH ILUX IPOLECIB ILIIXOM
TOPIBHSUIBHOTO ~ aHaNli3y EKOHOMIKM pI3HHX KpaiH, HOIIyKy NUIIXIB
MOZIOJIAaHHS KPHU30BHX SIBUI] 1 CTBOPEHHS YMOB Uil E€KOHOMIYHOTO
3pOCTaHHSI.

3nilicHeHe TeopeTMYHe OOTpYHTYBaHHS HEOOXiTHOCTI yTOYHEHHS
BH3HAYEHHS! KaTeropii pMHKOBOI €KOHOMIKHM LUISXOM IOKa3y 3HaYMMOCTI
JIep>KaBH, SIK HEBiJ'€MHOI O3HAKU LILOTO MOHATTSA. PHHKOBI BITHOCHHU € HE
Tibkn (eHOMeHOM (a3u OOMiHY, BOHM ITOUIMPIOIOTHCS Ha BCi (as3u
CYCMIJIBHOTO BiTBOPEHHS, B PETYIIIOBaHHI SKOTO aKTUBHA POJIb HAJIEKUTh
nepxkaBi. ToMmy cydacHa pHHKOBa €KOHOMIKa Mae€ BH3HAa4aTHCS SIK
JIep>)KaBHO peryboBaHa PUHKOBA €KOHOMIKa.

ChopMynroBaHi  BUXiMHI  TOJNOXKEHHS  MIOAO  TPAKTyBaHHS
HECTIMKOCTI CYCHIJIBHOI CHCTEMH, KOJIU i CTPYKTYpHI 3B'SI3KM IIEpecTaioTh
BiAMOBimaTH mOTpebaM  CaMOJOCTATHHOTO  DPO3BUTKY,  BHKIIHMKAIOTh
CyNepeyHoCTi, 10 BeAyTh JIO 3aHEMaJy CTapoi CHUCTEMH, Ta BOAHOYAC
MIOPOUKYIOTh O0'€KTHBHY HEOOXIJIHICTh IEPEXOAy 0 MPUHIMIIOBO HOBOI
€KOHOMIYHOI CHCTEMHU.

BusiBnieni ocoOMMBOCTI TpaHC)OPMALIHOTO MPOLIECY B TEPEXiaHUNA
nepioz, IO IOB'S3aHi HE 3 TPaaULiAHAM, a 3 OOEpPHEHWM XapaKTepOM
CTaHOBJIGHHS PHHKOBHX BIiJIHOCMH. BiH monsirae He B mepexoai Bif
HaTypaJIbHOTO JI0 PUHKOBOT'O T'OCIIONAPCTBA, a BiJl 3BEPXMOHOIIOII30BAHOT
KOMaH/IHOi €eKOHOMIKH JI0 PUHKOBHX BiJTHOCHH.

Po3kpuri ocHOBHI pucu 1 npuHIMOKM (OPMYBAHHS MOAEINI
€KOHOMIYHOT'O PO3BHUTKY Y KpaiHH, sika MOBUHHA 0a3yBaTHCh Ha CTpaTerii He
Ha370TaHsAI0Y0ro0, a BHIEPEDKAIOYOr0 THITy 3 HAyKOBO-TEXHOJIOTIYHOIO,
IHHOBALIHOIO CIIPSIMOBAHICTIO Ta IIMPOKUM BUKOPHUCTAHHSM JiepKaBHO-
PETYNIOIOYMX MEXaHIi3MIB 1 Cy4acHHX METONiB TPOrHO3YBaHHS,
MIpOrpaMyBaHHS TOLIO.

[IpoBenenunii KOMIIEKCHHUH, CHCTEMHHMH Ta IOPIBHSJIBHWUN aHai3
TpaHchopMaIlifHOro mporecy B YKpaiHi i B MOCTCOIIATICTUYHUX KpaiHaX
konunrHboro CPCP Ha ocHOBi 20 axTyaJbHUX KpHUTEpiiB eKOHOMIYHOI i
COIIaNBHO-TIONITHYHOI  cep Ta 3poOJIeHI  BIMNOBITHI  BUCHOBKHU
TEOPETHUYHOTO 1 TPAKTUYHOTO 3HAYECHHSL.
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PEINNPECUBHA JISIJIBHICTh BUIIIUX OPTAHIB
BJIAJIM YKPATHU IIOJIO HAYKOBOI
THTEJITEHIIII B 1920 — 1930-X PP

Jlumeun H.M.
Kuiscoruii nayionanbnuil mopaoeenbHo-eko HOMINHULL yHigepcumen
men. (044) 5314709, e-mail: www.knteu.kiev.ua)

[Monituka Pansgacekoro Coro3y sBIsUIa COOOI0 BUKOHAHHS MAacH
pillleHb TONITUYHMM KEpiBHUITBOM. BcClo cnpaBy NpUHHATTA pillleHb B
CPCP wmoHomomizyBaB Kiac HOMEHKJIATypu. LleHTpamMu npuAHATTS
BaXXJTUBHX IOJIITHYHUX pimeHs Oyiau He Pamy, sk ne Oyno 3adikcoBaHO B
Koncturynii CPCP 1924 p., a cremianbHi opraHd, Tak 3BaHi mapriiiHi
KoMiTeTn pi3Hux piBHIB: BiJ LleHTpansHoro xomirtery (IIK) mo patikomin
Komynicrnunoi maprii Pagsucekoro Cotozy (KIIPC). BumumM opranom
napriiiaux xomiteriB KITPC Oynu rmiieHyMH X KOMITETiB, TOOTO 310paHHs
BCiX iX wieHiB. Ane, ()aKTUYHO BCi pillleHHsl, siKi Hium Bix [ 'eHepanbHOro
cekperaps BKII(6) BukonyBanu He mienymu, a [lomitoropo 11K KITPC Tta
cekperapiaTé mapTiiHUX KoMiTteTiB. [Ticns npuiHATTS pileHHs, CKIIaaaBCcs
BIIMIOBITHUI TPOTOKON Ha 3acimanHi [lomiTOropo, sKuil mig Tpudom
«TAEMHO» HAINpaBisBCS B HAA3BHYaliHI opraHu: Ham3BuuaiHUN KoMiTeT
(HK), [HepxaBue mnapriiine ympasminas (/JI1Y), Hapomuuii komicapiat
BHyTpimmHix crnpas (HKBC). Came Haj3Bu4aiiHi opraHu 30upajin marepial
JUI TIPOBEJICHHS TYYHUX CYJIOBHX TIIPOIECIB, sKi, SK IpaBwio, Oynn
MOBHICTIO chanbcrdikoBaHi.

JismpHicTh cnieniaabHUX opraHiB y mepiox 1920 — 1930-x pokis, 3a
TUMH TIOBHOB@)KEHHSIMHM, SIKi Hajana iM mapris (IpaBo Ha I03aCyJOBHH
pO3CTpiNl), J1a€ TMiACTaBM BBaXaTW, IO I[i OpraHW MiCHO Oymu
«KapaJbHAMI» B MOBHOMY PO3YMiHHI HOTO CIIOBA 1 HISIKOIO OXOpPOHOIO
npaB JIIOJEH, SIK 116 MOIJIO 3[aBaTWUCS Ha IEpUIMH TOrjsi, BOHH HeE
3aiimarnucsi. Haromocnmo, 1o 10 kapajabHUX OpraHiB BiXHOCSTHCS 1 Cy/IOBi
OpraHd, SIKi TeX OyJIM BUKOHABIIMHU BOJI MapTii B IPOBEJEHHI MOTITHIHUX
pernpecii.

BumimM 3akoHofaBunM opraHoMm B Ykpaincekiit CPP o 1925 p. Gyna
Pana napomuux kxowmicapiB (PagHapkom), sika BUKOHyBana (GyHKIIT ypsiy.
Are, ¢dakTHYHO Bci pilIeHHS HOUTM 3 LEHTpY 1 HpUiManucs Ha piBHI
I'enepanbaoro cexperaps LIK PKII(6) Ta migBnamHoro itomy IlomitOropo
LK PKTI(6).

3 1925 p. BepxoBHa Biaga B Ykpaini Hajexana BceykpaiHcbkomy
3’3M0oBi pax, a B mepiom Mik 3’3mamum — BceykpaincekoMmy I[[BK
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(Bceykpaincekuii  neHTpanbHuE BukoHaBumii komiter BVYIIBK). Pana
Haponnux KowmicapiB — ypsin pansHcbkoi YKpaiHH TEepeTBOPIOETHCS B
posnopsauunii opran BYIIBK.

3a HoBoto Koncrurymietro YCPP 1937 p., BUIIMM 3aKOHOAABYMM
opraHoM BBakaslack BepxoBHa Pajsia, BUIIMM BHKOHAaBYMM 1 pO3MOPSIYUM
opranom — Pana Hapomuumx Kowmicapi, sika mpuiimana pi3Hi pinneHHs i
MMOCTAaHOBH Ha OCHOBI pimeHb i mocraHoB Pamnapkomy CPCP. Jlo
KoMmIteTeHIii PajgHapkoMy BXOAMIIO BUAAHHS HakasiB, sKi WL 3 MoCKBU
perpecuBHO-KapaJbHUM OpraHaM, TOOTO, HaI3BUYAHHUM 1 CYIOBHM
opraHam.

OfHUM 13 OCHOBHUX HANPSMKIB [iSUTBHOCTI BHUIIUX OPTaHIB BIaJIu
YCPP B 1920 — 1930-x pp. cTaya penpecuBHa NONITHKA IO BiTHONICHHIO IO
IHAaKOMHCIISTYMX JIFO/IEH, sIKi He CIpUiMaiy i He MiATPUMYBAIN PAJSHCHKY
Braay B Ykpaini. Bnagni crpykrypu (ITomitoropo 1K KII(6)Y, BYIIBK,
PHK VYCPP) 3apaxoByBamu JO CBOiX IIOJNITHYHUX IPOTUBHUKIB
MIPE/ICTABHUKIB B 0001 «OyprKya3HHUX HTENITeHTIB». XapaKkTepHo, 10 caMa
NIPUHAJIOKHICTh A0 1€l Kareropii HaceJeHHs JaBaja MWiJICTaBy IS
mepeciiyBanb. [Ipo 1€, HICKUIBKM HE Baral4uch, 3asBUB OJUH 3
TeopeTukiB  Haj3BuyaidmmHn M. Jlammc (romoBa  BeeykpaiHcbkoi
HagzBuyaiiHoi kowmicii (BHK) 1919 p.): «He mykaiite y cnpasi
3BHHYBaUyBaJbHUX JIOKAa3iB TIIPO T€, YU MOBCTaB BiH (3aapelTOBaHUNA —
npuM. aBTopa) mpotu Pamu 30poeto um crnoBom. [lo-mepiie, BU IMOBHHHI
HOro cnuraTy, 10 SKOro Kiacy BiH HaJIeKHTh, SIKOTO BiH ITOXOPKEHHS, sKa
Horo ocBira i sika Horo mpodecist. L{i muTaHHS NOBUHHI BUPILIYBAaTH JIOJIO
3BHHYBAYEHOr0°».

Ha Biaminy Bix 1920-x pokiB, sKi XapaKTepH3YIOTHCS ITOSBOIO
TIONITUYHHUX CyNOBUX IporeciB, 1930-1 poku yBiliuumM B icTOpito YKpaiHy,
SIK POKM MacOBHX MOJITHYHHX perpeciid. [Ipukimagom Moxe cratu CyaoBUA
npouec Croinkd BHU3BOJIEHHA YKpaiHW, skuii OyB chaOpukoBaHMI Ha
3amoBieHHs camoro Cramina B 1930 pomi. OcHoBHa Mera oprasizamii
MOoKa30Boro cyzgoBoro mporecy CBY (Bin mpoxomus 3 9 Oepesns g0 19
kBiTHI 1930 poky), 3a cmoBamu pochigxukiB — B.[lpucraiika Tta IO.
[IlanoBala — 1€ BigMEXYBaHHS YKpaiHCBKOI HalllOHAIBHO-CBiJOMOI
IHTeNireHnii BiAx poOOITHUITBA, CENSHCTBA /ISl TOro, MO0 MOPYIIMTH
TEHETUYHUH 3B’S30K MiXK pI3HUMU TOKOJIHHSAMH TBOPIIB JyXOBHOI
KYJIbTYPH YKpaiHCBKOTO HapoOmy.

Takum unHOM, cynoBuii nponec CBY meprn 3a Bce OyB po3paxoBaHHi
Ha INUPOKY MAacoBY IpONaraHiy 3 BUKPUTTS «BOPOTiB Hapomy». BiH

& Memsaynos C. Kpacrsiit Teppop B Pocenn. 1918 — 1923. — M.: CIT ,,PUICO”, ,,PS’,
1990. — c. 128.

232



MoBUHEH OyB, 3a 3ayMOM OiJIIIOBUKIB, BUKJIUKATH HEHABHUCTh JIIOJEH 10
NIPE/ICTABHUKIB HayKoBOi iHTemireHmii. Llg HeHaBHCTh moOsICHIOBaacs
OIBIIOBUKAMHM ~ TAaKUM  YMHOM, IO  IHTENreHTH — 1€ €
KOHTPPEBOJIIOIIOHEPH, SKI BEeIyTh OOpOTHOY MpPOTH pPaIsSHCHKOI BIAMH,
caMe TOMY 3 HHUMHM HeoOximHO Ooporucs. Llg aymMka akTUBHO
mporarysajacs OUTBIIOBUKaMH cepel HapoaHux mac. CTalliHChKI 171e01oru
YyZ0BO PO3YMIIH, M0 HAWOUIBIIMI OMip CBAaBOJII MOXE BUMHHTHU OCBIiYCHA
YacTHHA HaIlil, SKa CBOIMH HE3aJISKHUMH 1 IEMOKPATUIHUMH 1€IMH MOTJIa
TIPUBEPHYTH Ha CBOIO CTOPOHY 3HAuHY 4YacTuHY Jitoped. Tomy, B mepury
4yepry, CTaBWJIOCh 3aBAaHHs nepen opraHamu [ITY npo ycyHeHHs BUIHHX
MIPE/ICTABHUKIB TPOMaJICHKOTO JKUTTSI.

BukpuTi Haf3BUYaiHIMU OpraHaMy B XOJIi TPOBEJIEHHS! PENPECUBHOT
TIONITUKU PI3HOTO pOJYy «HALIOHAJICTUYHI» oOprasizamii, Oyau ume
(OpManpHOIO TIJICTABOIO JO 3aCTOCYBaHHsS PENPECHBHUX 3aXOJiB, SK
YHUCTKM BY3iB, BUCJAHHS IHTENIICHII Ta OpraHi3allisi MOKa30BHX CYJIOBHX
TpoLeciB. Y pe3ynabTaTi HOKapaHHS 3/1iHCHIOBAIIOCH HE 32 CKOEHUH 3JI04HH,
a 3a HaJEXHICTb JIFOJMHU J10 TIEBHOI COIIaJIbHOI KaTeropii, SKy MOJiTHYHE
KEpIBHUIITBO BBaXJO 3a TMOTpiOHE B3HUIIUTH. B 1gaHOMy BHITAAKY
kimacudikarisis «KOHTPPEBONIOLIMHUXY» OpraHizamid 3a HaIliOHAJHHOIO
O03HaKo mependadana [iJEeCHpsIMOBaHE 3HUIIEHHS  HAlllOHAIBHUX
HayKOBMX 1 memarorivHux  kazapiB. Ilomitmyni  pempecii,  siKi
CYNPOBOIKYBAJIUCS BEITMKUMH JIFOJICBKIMHU BTPaTaMH, 3arOCTPHIIHA KaJpOBe
MUTaHHS B Taly3l OCBITH 1 Hayku. B pe3ynbraTi mporo, piBeHb OCBITH B
VYkpaini craB HU3bKHMH, 00 Kajpu, siki Oynu miniOpaHi OiTBIIOBHKAMU HE
BiMOBiiaNM mpodeciiHoMy pIBHIO Ta BHCOKUM MOpPAJIBHUM SKOCTSIM
resiarora.

CYCHUIBHO-MIOJITUYHI PYXH B YKPATHI (90-TI
PP.. XX CTOJIITTA). ICTOPIOI'PA®ISA NPOBJEMUA

Kusumenxo 1.O.
Kuiscoruii nayionanbnuii mopaoeenbHo-eko HOMINHULL yHigepcumen,

Ten.: (044) 531-47-09, e-mail: kf@knteu.kiev.ua

CycninpHO-TIONITHYHI ~ MpollecH B YKpaiHi  NPOTSATOM  POKIB
HE3aJISKHOCTI CTall NPEJMETOM OCOOJNMBOI yBardm 3 OOKY BIiTUHM3HSHOI
ictopiorpadii. CBili BHECOK B OCMUCIICHHS MOl OCTAHHLOTO JCCATHIITTS
3pOOMIIN TIOJIITOIOTH, COLIIOJIOTH, IPAaBHUKH, KYJIBTYPOJIOTH, (isocodu.

[MomitTnuHe  KWUTTA  YKpaiHCBKOI  JiepkaBU B IeH  1epiof
XapaKTepU3yeTbCsl BHHUKHEHHAM 1  IOCTYHNOBHM  yJOCKOHAJICHHSIM
0araTomapTiHHOI MONITUYHOI CHCTEMH, JISUTBHICTIO 0araThoX MONITUIHUX
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mapTiii 1 TPOMaJAChKHX OpraHi3aliif, TpoMajJChKO-TIONITHYHUX PYXiB, SKi
BHpaXaJH COLiaJIbHO-€KOHOMIYHi, ITOJIITHYHI Ta HAIliOHAIBHI IHTEpPECcH SIK
YChOr0 YKpaiHCBKOI'O Hapojay, TaK i MEBHUX COLaJIbHUX BEPCTB Ta TPyl
HaceJIeHHs 1 Hamarajiucs BIUTUBATH Ha JIep)KaBOTBOPYHH IIpOLIEC.

VY meHTpi yBarMm HAayKOBIIB OIMHHWJIMCS NPOLECH 3apODKEHHS 1
CTaHOBJIGHHS JEMOKpaTH4YHOI CHCTEMHM B KpaiHi. 3Ha4yHWI iHTEpec B
0araThOX BUCHHMX BHUKJIMKAJa ICTOpiS 3J00YTTS HE3AJICKHOCTI, POJb
MONITUYHUX MapTild Ta rPOMajICbKUX 00’€aHaHb Y (OPMYBaHHI YKpaiHCHKOT
Jiep>KaBH, aHaJli3 pe3yNbTaTiB NPE3UIEHTCHKUX 1 MapJaMeHTChKIX BHOODIB,
KoHcTHTYLilHOrO Tporecy, Tomo (KopHieBchkuii O.A., Skymmk B.M.
Mornoi>kHUI pyX Ta TONITHYHI 00 €nHaHHS B cydacHid Ykpaini. — K.,
1997; I'onoaxa €.1. Crparerist coliallbHO-ITOJIITHYHOTO PO3BUTKY Y KpaiHH.
— K., 1994; JlutBun B.M. [lomitnuna apena Yxkpainu: niiioBi ocodu Ta
BukoHaBmi. — K., 1994; Crrocapenko A.I., Tomenko M.B. Icropis
yKpaiHcbkoi koHeTuTywii. — K., 1993.)

BigpomkeHHS TMOJMITUYHOrO KUTTS  YKPaiHCBKOTO  CYCHIJIBCTBA,
TIOM’SIKIIIEHHSI paJITHCHKOT0 peKuMy Ha Kinenpb 1980-x — novartok 90-x pp.,
a 3rogom posrag CPCP, mano HacimiAKoM 3pOCTaHHS BIUIMBY Ha CYCITLIbHE
KUTTS HOBOCTBOPEHHX NONITUYHHMX TMapTid, sKI BHCTYmWIM 32
He3aJIeKHICTh YKpaiHu, 11 JAeMoKpaTH3alilo, po30yI0oBYy HOBOI JIepKaBH.
JHepxaBoTBOopunii mporiec B YKpaiHi HE € MOXJIMBUM 0€3 ITOJAJBIION
JIeMOKpaTH3alii CyCIiJbCTBA, BAXKJIMBHAM €JIEMEHTOM SIKOi € PO3BHUTOK
napTiiHOi cucteMu, (OpMyBaHHS TPOMAISHCHKOro CycmiiabcTBa. HaranpHa
norpeda ChOrOfHI — BH3HAYUTH POJNb 1 MiCIe TOJNITHYHUX MapTii B
JIep>KaBOTBOPCHHI, aKTyali3yBaTH HAyKOBI JIOCTI/DKEHHS 3 TapTiiHO-
TIONITUYHOI TEMAaTHKH.

VY nmpansix BiTYU3HSHUX JIOCITITHUKIB PO3TIISIAIOTHCS BaXKIIMBI aCTIeKTH
poIi  CyCHIIBHO-TIONITHYHOTO PYXY y (hOpMyBaHHI He3aJIe)KHOI Jep>KaBH.
OpnHak, 3-IOMiIX OITyOJIIKOBaHUX pOOIT HEMae JKOIHOT, Jie Xoua O cTaBUIIOCS
3aBJaHHS BCEOIYHO NpOaHANi3yBaTH XiJ JIep)KaBHOrO OyIiBHHIITBA B
VYkpaiHi Ta BIUIMB HOJITHYHUX MapTiil 1 TPOMaJChKUX OpraHi3amiii Ha el
nporiec. Kpim Toro, sik mpaBwiIo, Iie pOOMIOCH BiITOBIIHO JIO i/ICOTOTTYHIX
MO3UII  aBTOPiB, TOMY iX BHCHOBKH BiJIOOpaXaloTh 37€01JIBIIOrO
cy0’eKTUBHE OaveHHS.

[MpoananmizyBaBImM mpaimi YKpaiHCBKMX I1CTOPHKIB MOXHA JHTH
BHCHOBKY, III0 BOHHM HAJAlOTh BEJIMKOTrO 3HAYEHHS BIUIMBY TI'POMaJICHKHX
o0'eqHaHb Ta OpraHizamiil Ha JAepXKaBOTBOPYI Npolecu B YKpaiHi, 0COOIMBO
Ha rmo4yaTtkoBoMmy ix erami. [Tpodeciiini crinku, Ha mymKy rosnosu ®exeparnii
npodeminok Ykpainn O. CrosiHa, XO4a HE KEpyBajJHCS 1 HE KEPYIOThCS
MOMITHYHUMH aMOIIlisIMA, OJHAK CaMe€ BOHH € TIPOBIJHOIO CHJIOID B
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3a0e3MeueHHi COLlialIbHO €KOHOMIYHHX TPaB MPaIfOI0Y0ro HACEIeHHs, 110 €
HEOoOXi1THOIO COIiaJbHOI0 OCHOBOIO BCIX 1HIIMX ITPOLIECIB B JEPXKaBi.

BinbnmicTes  JOCHIMHUKIB  YKPaiHCHKOTO IKIHOUOTO pPYXY 3BEpHYIH
yBary, 1o B HbOMY € JOCHUTh CHJIbHA HalliOHAJIbHA JIep)KaBHHUIIbKA CKJIa10Ba
W omHy 3 #oro Teuili MOXHA BU3HAYWTH, SK M'SKHH HaIlliOHAJTHHUN
¢deMiHi3M, OJHAK Ha JYMKY IMX BUYEHMX B YKpaiHi HEZOCTaTHHO
peai3oByeThCS MOTEHITIaN, SK JKIHOYMX OpraHi3allii, Tak i XIHOITBAa B
uitomy. IlpuymHamMu 1HBOro € IrHOpYBaHHS, SIK OaraTbMma Jiep)KaBHUMHU
CTPYKTYpaMH, Tak i OUIBIIICTIO MOJITHYHUX CHJI MpoOJIieM YKpaiHCHKOTO
XKIHOLITBA, a TAKOX KpHU3a KIHOYOTO MOJTITHYHOr'O JIiAEPCTBA.

JlocmigHUKKM  yKpaiHCBKOTO MOJIOADKHOTO PYyXY CXWISIOTBCS [0
JIyMKH, 110 MOJOADKHI T'POMaJChKi opraHizamii Ha mowatky 90-X poOkiB
BiJlirpaBaJin OJHY 3 INPOBIAHUX poyieil B OOpOTHOI 3a HE3AIEKHICTH Ta
po30ymoOBY  VKpaiHCBKOi  Jiep)KaBH, OyIM  IIKOJOK  BUXOBAaHHS
TPOMa/ITHCHKOI TO3MLIT, 3 SIKOI BHHIIIA HU3Ka SICKPAaBUX MOJNITHYHHX Ta
TPOMaJICHKHX JIiIEPiB.

JlikBimaniss monomonii KITPC - KIIY Ha mnomitmyHy Biamy i
BUHHWKHEHHS HOBHX MapTiil, pyXiB Ta IOJITUYHUX 00 €THAHb 3yMOBHWIIN
CYyTTE€BUHA  iHTEpeC  BITYM3HAHUX  JIOCHIJHHMKIB  JO0  NpobieMu
GararonapTiifHOCTI B YKpaiHi.

CyuacHy BITUM3HSHY icTopiorpadio MOXXHa XpOHOJIOTIYHO IMOIITUTH
Ha TpH OCHOBHI miepionu: 1-i nmepiox — 1990-1993 pp. — pobotu 1noB’s3aHi 3
MIPOLIECOM CTaHOBJICHHS IEMOKpaTH3anii Ta nmapriiiHoro Oy/iBHUITBA: 2-i —
1994-1996 pp. — JOCHIKEHHS, B SKUX aHAJI3YETHCS  IPOLEC
OararonapriiiHocti B Ykpaini; 3-it — 1997-1999 pp. — poborm, 1mo
y3araJbHIOIOTh JIOCBiJl TONITUYHOTO PO3BUTKY HE3aJEXKHOI YKpPaiHCHKOI
Jiep>KaBy.

Posrmsigaroun nuranHs icropiorpadii nomitTHaHUX mapTii Yxpainu 90-
X pp. XX CTONITTS, MOXXHa BHUAUJIUTH JIOCUTH BEJIHMKE KOJIO MpoliseMm, sKi
JIOCITI/KYIOTh HAyKOBIII.

OpHe 3 IEHTpaJbHUX IUTaHb, SKOMY TIPHUCBSYEHO HaHOLIbIIe
HAYKOBUX POOIT, CTOCYETHCS MHUTAHHS CTAHOBIICHHS 0araTomapTiHHOCTI Ta
aHaJIi3y CyCITUIBHO-TIONIITHYHHX PYXiB YKpaiHH.

[Ticnst necATHIIITH MaHyBaHHS OJHOMNAPTIMHOI CHCTEMH IyX CBOOOIU
Ta JEMOKparii OXOmWB pi3HI TONMiTHYHI cuik. B kpaiHi 3a BigHOCHO
KOpOTKHH ipoMixok yacy (1991 — 1994 pp.) chopmyBanucs HOBI HONITHYHI
nmapTii, 10 aKTUBHO BHCBITJIIOBAJIOCS BITYM3HSHUMH HAYKOBILSIMH. B 1meit
Tniepios 3’IBUIINCH XKYPHAIIBHI CTAaTTi, B IKUX BYEHI JIOCIIHKYBAJIM PO3BUTOK
OaraTonmapTiHHOCTI Ta aHaJi3yBalM MiSUIBHICTH CYCIIBHO-TIONITHYHOTO
pyxy B Ykpaini. Llum npobiemam npucBsaTiiam cBoi crarti B. Jluteun, T.
Ky3p0, M. Kupunuenko (Jluteun B.M. Hoseiilime monuruyeckue naptaud u
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paboune mprkenns // Tlomutika u Bpemst. — 1991, - Ne 3; C. 25-54; iioro x.
®denomed maprii // Bive. — 1992. - Ne 6. — C. 57-61; tioro x. [Taptiu xak hopma
TIOJIMTHYECKOH opraHm3armu oduiectsa / [Tomurnka u Bpems. — 1992, - Ne 1. —C.
62-102; iioro x. JleBble, npaBble u 1eHTp // Tlomurnka 1 Bpems. — 1992, —Ne 4. —C.
65-71; Ky3po T. bararonapriifHa cucrema B YKpaiHi: mpoOieMu i KOHQITKTH //
[omiton. wiransst. — 1993, — Ne 1. — C. 9-16; Kupraenko M. BararonapriiiHicTs.
Tporiec mirroB —iHmia crpasa — Ky // Bige. —1993. - Ne9. —C. 23-29.).

PosrnsiHyBIIM HaykoBi mTpami, B SIKMX IJAHIMArOTBCS NHTaHHS
CTaHOBJICHHS Ta TpaHchopMaIlii MONITUYHOI Ta MAPTIHHOI CHCTEM HAMIOl
nepxxaBu (B. YepemanoB, M. Ilpumym, €. Ilydaep) Moxna midTH
BHCHOBKY, IO 1X aBTOPH CTBEP/DKYIOTH T€, IO Ii MONITHYHI CTPYKTYpH
nepe0yBalOTh JIMIIE B TPOIEC CTAHOBIICHHS 1 OCTaTOYHE iX (hOpMYBaHHS €
CTpaBoI0 MallOyTHHOTO.

[IpoanainizyBaBIIM JOCHIPKEHHSI OKPEMHX HAINpPSIMKIB YKpPaiHCHKOTO
MIONITUKYMY MOKHA JIHTH BHCHOBKY, IO YKpaiHCHKi HAyKOBII BBa)KarOTh
JIOCUTH TIEPCIEKTHBHUMHU TaKi HANPSIMKH YKPATHCBKOTO TONITHKYMY, 5K
korcepBatmam  (C. Tlemeit), comian-gemokparis (M. IlomoBumy, B.
Mengenuyk). Ha ix 1ymMKy, He3Ba)kalo4y Ha TEOPETUYHO CIIPHUSTINBI yMOBU
iX po3BUTKY, Ha KiHeub 90-x pokiB mi Teuii He HAOYJIW BiAMOBITHOrO
BIUIMBY y CYCIIUIBCTBI W HE 3/7100yNM BiANMOBIIHUX CHMIATIH €JIEKTOpary.
Uepe3 HENOCTATHIO CTPYKTYpH3amlil0 yKpaiHCBKOTO CYyCIUIBCTBA Ta
HEJIOBIpY, SK JI0 MapTiii 3arajioM, Tak i 10 OKpeMux oci0 B iX J1aBaX 30KpeMa
(€. T'onoraxa).
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