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CoBpeMeHHbIE JOCT)KEHHS B Hayke W oOpa3oBaHun: COOpHHMK TPY/IOB
MexnyHapoqHOi Hay4yHOW KOH(epeHInH, 25 ceHTs0ps — 2 okrsiops 2008
r. — Xmenpaunkuii: XHY, 2008. — 224 c.

B cOopuuk BkiroueHsl Matepuaisl 1[I MexayHapopHoH HaydHOMH
KoH(pepeHumy «CoBpeMeHHbIE JOCTIKEHHs B Hayke U 00pa3oBaHHUNY,
npoBeneHHol B U3pawmie B cenTs10pe 2008 . B 1. Heranus.

Paccmotpens! npoGiieMbl 00pa3oBaHus, TUHAMHKH M HAJIESKHOCTH
TEXHUYECKUX CUCTEM, MAaTEepUAJIOBEACHUs, HKOHOMHKH, YIPaBIICHMUS,
WUCTOPHM M MEIWLIUHBL B CcOOpHHKE KpaTKO IIPEJCTaBIEHBI JOKIaJIbI
y4acTHUKOB KoH(pepeHnnu. OHu Oe3 MpaBoK OMyOJIMKOBaHEI B TAKOM BHIIE,
B KakOM OBUTH NPE/ICTABIEHbl aBTOPaMH.

COOpHHK paccUMTaH Ha YYEHBIX U WH)KEHEPOB, pAOOTHUKOB BBICIIIMX
yueOHBIX 3aBEJCHUH U aCIUPAHTOB.

Peoakuyuonnasn konnecusn:

Boropomr A.T., n.1.H. (Ykpauna), Byoynuc A. n.1.1. (Jlutea), Cunun P.1.,
n.7.H. (Ykpauna), Poiisman B.I1., n.1.1. (Ykpauna), Coxon B.M., n-p
(U3paunb).

Omeemcmeennulil 3a ebinyck npogh. Poiizman B.I1.

VYTBepKIeHO K Tle4aThd COBMECTHBIM 3acenanueM Vcnonkoma
XMenpHUIKONW 00acTHOIM opranm3anuu Coro3a HAYYHBIX U HMHKCHEPHBIX
o0beMUHEHUH YKpauHbl W YKpawHCKoro HalmoHamBHOTO KOMUTETa
IFToMM. IIpotokoxn Ne6 ot 22 aBrycra 2008 r.



Ceknus npoodJjem AMHAMUKH )4
HAJCKHOCTHN TCEXHUHYECCKHUX CHCTEM

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

Cokon B.M., *Poiisman B.IL., *Fozopows A.T.
Unemumym npozpeccusnvix uccredosanuii, Apad, Hspaunw
"XmenvHuykuii HayuoHaIbLHbIL YHueepcumenm, Yxpauna
Hayuonamsmwiii mexmumeckuii yuueepcumem Yxpaunvt « KIIH»
Ten. +972 72 211 32 05; E-mail: vmsokol@012.net.il

l'azomarHuTHBIA TOABEC poTopa o0pasyercss NMpH B3aUMOJCHCTBHU
MPUIOKEHHBIX K POTOPY M MPOTUBOINOJIOKHO HAIMPABIEHHBIX NOABEMHOU
razopoil cuibsl N, 0OyclOBIEHHOHM [aBlI€HHEM ra3a B 3a30pe MEXAY
pOTOPOM M CTAaTopoM, M cwibl F MarHuTHOro (3JIEKTPOMArHUTHOIO)
NPUTSDKEHUS  poTopa K craTopy. BsammopelicTBueM  3TUX  cUI
obecrieunuBaeTcs aBTOPETYIMPOBAaHHE 3a30pa Ia30MarHUTHOTO IOJBECA U
€ro ajanTanus K W3MEHEHHI0 Harpy3ku. B snexTpuueckux MammHax B
Ka4yecTBe Harpyxaromeil cuiasl F MoxXeT ObITh HCIONB30BaHa €CTECTBEHHAS
CHUJIa AJIEKTPOMATHUTHOI'O MPUTSDKEHUSI pOTOpa K CTaTopy.

Ilockonbky rasoBas NOABEMHAs CHJIa B Ta30MarHUTHOM IMOJBECE
CO3aeTCsl Ta30CTaTUUECKUM JABJIEHUEM CIIOSl Ta30BOM CMa3Ku B pabouem
3a30pe MEXAy POTOPOM U CTaTOPOM, METOABI pacueTa ra30BOH IMOIbEMHOMN
cuia (Kak M KOHCTPYKTHBHBIE METOJNBI CO3/IaHMsS CJIOSI Ta30BOM CMa3KH)
AQHAJIOTUYHBl COOTBETCTBYIOIIUM METOAAM, NPHUMEHSEMBIM B TEOpUU U
MIPAKTHUKE Ta30CTaTUYECKUX OIOp.

IIpu BeIBONIE ypaBHEHUA PeliHonbaca BBeEM AOMYIIEHUS:

» DBymem cuurtaTh, YTO OTHOIIEGHHE TONEPEYHOr0 M MPOMOJIBHOrO
JIMHEMHBIX MACIITa00B, a TAKKE COOTBETCTBYIOLIUX MACIITA00B CKOPOCTH ra3a B
CMa304HOM CJIOE HAMHOTO MeHblle eauHUIpl. Ilycts hyp — HOMHHANBHAS
BEJIMYMHA IUIOCKOT'O KOJIBIEBOI0 Ta30BOr0 3a30pa WU LATHHIPUYECKOTO 3a30pa.
Ilycte Taxke Ly — XapakTepHelii MacliTa®d JUIMHBI Ta30BOTO  CJIOS,
onpezensieMblil paauycoM Ry pacHonoxeHus OTBEpCTUH HaanyBa B ITIOCKOM
KOIBLIEBOM 3a30pe U R — pamyc poropa B INUIMHAPUYECKOM 3a30pe€.
OTHOIIIEHNE TOMIMHBI Ta30BOro cnos Ngp K IIMHE CMa3odqHOTO CNOS HMEET

0 -3 <
nopsiiok —— ~ 107°, T.e. IIPeHEOPEXUMO MAJIO 110 CPABHEHHUIO C €TMHHLIEH.
g0
» ByneMm cuutath, 4YTO CJIOH Ta30BOM cMa3ku B paboueM 3asope
MEXIy POTOPOM M CTATOPOM MPEACTABISIET COOOH CIUIONIHYIO0 Cpefy. DTo



JIOITYTIIEHUE HAKJIAJBIBACT OIMpPE/CIICHHBIC OrPAHUYCHUS Ha HOMUHAJIBHYIO
BeIMUMHY Ngo razoBoro 3azopa. Kpurepuem OLEHKH 3TOro MOIYIIEHHUS
sBisiercst urcno Kuyzacena:

Kn = :]i (1)
g0
rae ly, — nnuHa cBoGomHOro mpodera MoneKynsl raza (Ui BO3AyXa HpH
HOpMaJbHBIX YcloBHAX lp=0,06 MkM). ['a3 MOXHO paccMaTpHBaTh Kak
CIUTOIITHYIO Ccpey npH 3HaueHusx uncine Kuayncena Kn<0.01.

» bymem cuurtaTh, 4TO CHJIBI HHEPIMH B CJIOC Ta30BOW CMa3KH
MIPEeHEeOPEeKUMO MaJlbl M, CIEAOBaTEIbHO, Majo MOAM(HUIMPOBAHHOE
yucno PeitHonbaca, npeacrasnsionee co00i OTHONIEHHE CHIJI MHEPIUH
CUJaM BSI3KOCTHU:

_Psbio (s
lug LgO

rne Uy — xapakrepHast CKOPOCTb CKOJIBKEHHUSL.
» byneM cuntath, YTO TEIIOBOM PEXHM B CIIOC TA30BOH CMa3KH SIBIISCTCS

Re <1, (2)

S

M30TEPMHUYECKIM (p pt= ConSt] U, CIIEZIOBATENIBHO, TEMIIEPATYPa B CMa304YHOM
croe mnoctosHHa. CHEACTBHEM 3TOrO MPEANONIOXKEHUS SBISIETCS TOCTOSIHCTBO
ko3 duIMenTa L4y TMHAMIYECKOH BS3KOCTH, 3aBUCSILETO NPAKTHYECKH TOJBKO OT
TEMIIEPaTyphl.

» bygeMm cunrtarth, YTO MACCOBBIE CHIIBI B CIIO¢ Ta30BOH CMa3Kh
MIPEHEeOPEKUMO MaJTbl, TIOCKOJIBKY TPEHEOPEKMMO Masia COOCTBEHHAs CHIIa
TSDKECTH JIEeMEHTapHOro o0bema rasa.

Wnrerpupyst (1) ¢ yaeTrom NpUHATHIX JONMYIIEHUH, HalIeM ypaBHEHHE
PetiHonbca B BeKTOpHOU (hopme:
D Hesarad 5s ATH 5o OHaP)
dlv(—Hg pgradp+AUH, p)+57=o , (3)

-1
e H,=h;-h,— Oespasmepnas BenuuuHa pabodyero 3a3opa,

P=p-p,'— OTHOCUTENbHOE JaBJCHME B ClOE Ta30BOH cMmasku, Ny —
pasMepHas BeNMYMHA pabodero 3a3opa, Po — XapakTepHOe aOCOTIOTHOE
JIABIICHUE, PABHOE JIABJICHUIO HAJIyBa Ps WIM JABJICHHIO P, OKpYKaromieit
Cpelbl, MpUyeM
6u,U,L
_ g~0~g0

A== (4)

pO g0

€CTh YHCIIO CKUMAEMOCTH,



_ 124,

2
th Poto
€CTh YHCJIO CAAaBJIMBAHUA, to — Macurtad BpPEMCHHU.
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Bemvuuner H, u U B ypaBHennu (3) sBIsIOTCA GYHKIMAMU KOOPIMHAT
1 BPEMEHH, XapaKTEePH3YIOIIMMHU TEOMETPHIO CMa304HOr'0 CJIOSl 1 KWHEMATUKY
poropa. Ypasrenue (3) MO3BOJSET 10 3a/1aHHbM yHKimaM H, u U Haiitu

pacripeielieHre IaBJIeHHsI B CIIO€ Ta30BOH CMa3KH M 110 HEMY PaccuuTaTh TaKue
WHTETpAJIbHBIE XapaKTEPUCTUKH Ta30BOTO CJIOS, KaK HECyIasi CriocOOHOCTb,
KECTKOCTb, PACXOJ] Ia3a, MOMEHT COIPOTHUBIIEHHUS U T.II.
Beenem QyHkImIO
=2
P=p". (6)
[oncrapnss Beipaxenue (6) B HEMMHEHHOE BEKTOPHOE ypaBHEHUE (4),
npeoOpa3yeM ero K KBa3WJIMHEHHOMY BHIY:
Al
_ ol VP
duv(—HggradP+2Au Hg«/P)c-O'g—_EO, (7)
ot
Bekropnas ¢opma 3anmcu ypasHenuit (3) m (7) WHBapuaHTHa MO
OTHOIIEHHWI0O K TEOMETPHM MOTOKAa Tra3a B 3a30p€ MEXIY PpOTOPOM U
cTaTopoM (MJIH, 9TO TO e, K TeOMETPUH ITOTOKA Ta3a B CMa304HOM CJIOE).
IMockonbky onpenencuue grad P He 3aBHCHT OT BHAA CHCTEMbI KOOPIHHAT

(VHBapWaHTHOE ONpeJeNieHNne), BBIPKEHUS ISl ONepanuii BEKTOPHOTO
aHanmu3a B ypaBHeHHsX (3) u (7) MOTYT OBITH MHTEPIPETUPOBAHBI B JTFO00H
cucTeMe KOOpAWHAT (IEKapTOBOM WM KPUBOJIMHEWHOH), OJHa W3 ocei
KOTOpOM HampaBlieHa [0 HOPMalu K MOBEPXHOCTH Ia30BOrO CNIOs, a JBE
JIPYTHX MTPOM3BOJIBEHO OPUEHTHUPOBAHBI BIOJb 3TOM MOBEPXHOCTH.

W3 M3710)XK€HHOTO CIEAYeT, YTO MPUBENEHUE TOH WIM MHOW CHUCTEMBI
KOOpIMHAT B COOTBETCTBHE (hopMe padouero 3asopa MexIy pOTOPOM H
craTopoM ((popMe IOBEPXHOCTU Ia30BOrO CJIOsI) MO3BOJSLET IIPeodpa3oBaTh
ypaBHeHue PeliHonbica (7) NpUMEHHTENBHO K KOHKPETHOH ¢opme
ra30BOro 3a30pa (M, COOTBETCTBEHHO, CJIOSI TA30BOM CMa3KH B 3a30pe).

N3MEPEHUE ITAPAMETPOB JUCBAJIAHCA
BPAITAIOIUXCA POTOPOB B ITPOLECCE UX
IKCIINIYATALIUN

Cokon B.M., Hncmumym npoepeccushbix ucciedosanuil, Mzpauis.
Ten.: +972 72211 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 ONPENENICHHH PacCTOSHUS
Mexy ocbio cummMerpun 0 1 ocbro Bpamenus 0; poropa (puc. 1) ¢ momMoribsko
Tpex JaT4ukoB Djj B ka0 13 OMOPHBIX (MITH ONU3KUX K HUM) TIOCKOCTEH,
OpPTOTOHAIBHBIX OCH CHMMeTpuHM portopa. IlokazanHoe Ha puc. |
TEOMETPUIECKOE ITOCTPOCHHUE TO3BOJISIET P HETTOCPEICTBEHHOM M3MEPEHUH
paccrosHui Sjj Mexmy natdukamu Djj ¥ NpoTHBONEXKAIIMMH MM TOYKaMU
HOBEPXHOCTH POTOpa, a TAKXKE W3MEPEHHH JIMHEHHBIX CKopocTed Vij 3Tux
TOYEK, UJICHTU(UIUPOBATD MIPOCTPAHCTBEHHOE TIOJIO’KEHHUE
KOHTPOJIMPYEMBIX TOYEK, COCTABUTh U PEIIUTh CUCTEMY YpaBHEHUH,
ONpEJENAONINX UX PaJHyC-BEKTOPHI I}j M YITIBI ¥jj MEXAY HHMH, a 3HAUMT,
OITPEAENUTH POCTPaHCTBEHHOE rostokenne Touek 0 u 0;.

OueBUIHO, YTO MaKCUMaJIbHOE CMEIEHNE OCH BpalleHus poTopa (puc.
1, touka 0;) mo OTHOWmICHUIO K ero ocu cummerpuu (puc. 1, Touka 0)
XapakTepuszyeT —aMmIuIMTyay Ao paaManbHBIX  KonebaHWH  poTopa.
HempeppiBHOE (B mporecce 9KCIUTyaTalldd  poTopa) — ONpejesieHne
MOJIO)KEHWH OCH BpalleHHs ¥ OCH CHMMETPUH POTOpa MO3BOJISIET
HENpepbIBHO KOHTPOJIMPOBAaTh pajuajlbHble KojebaHHs poTopa Kak
H3MEHEHHE PACCTOSHUS MEXIY OChI0 BPAIICHHS M OCBIO CHMMETPHH H,
CJIeIOBATENIbHO, KOHTPOJIMPOBAaTh aMIUIUTYAy Ao 3THX KojeOaHWi
(mpoekiuu  BeKTOpa Ay Ha TUIOCKOCTH DPACMONOXKEHUs JaTuhkoB D
ompenenstores orpeskamu Ay=00; Ha puc. 1).

I'eomeTpuyeckoe TOCTpOEHHE, IOKa3aHHOE Ha pHUC 1, MO3BOJSET
OTPeNIeNIUTh BETUYMHY aMIUTUTYAbI Ag KolleGaHuid poTopa B BHIE:

Ao=\/Rz+ﬁfjl—2Rﬁljl cos(a - ), 1)
o, T, — 26,55, COS 1
e a :arccos\/ 1)1 2)2 1) 1202 ] : (2)
2R
I osiny,
B =arcsin ek 21 i @)

2 2 !
\/riljl + rizjz _2ri1j1rizjz cos Zij

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

A=A sinot (4)
ona I[efICTBPIeM FapMOHH‘IeCKOﬁ BI)IHY)KI[aIOH_Ieﬁ CHJIBI
F,=Fsinot, (5)



rae Ap — aMIUIUTyAa rapMOHMYECKHX Konebanuii A, Fy — ammuryna
TapMOHUYECKOW BBIHYKIAIOIICH CHITBI Fa.

CorjacHO BBINICU3TIOKEHHOMY, aMIUIATyAa Ay KonebaHuil poropa,
3aBUCAIIAs] OT KCIEHTPUCUTETA MACCHI & M WHEPIIMOHHOT'O CMEIICHUS A, B
o0IIeM cirydae MOXKET OBITH ONpEICIiCHa B BHJIC:

A=+ (6)

JuHamuyeckass JKECTKOCTh, TPEICTABISIOMAs COOOW OTHOIICHUE
aMIUUTYAbl Fo TapMOHMYECKOW BBIHYXKIAIONICH CHJIBI K aMIUHTyae Ag
TapMOHUYECKUX KoJlebaHui, mmeet Bu [1]:

E
D:A—Osm\/@z—wzj+4y2w2 , )

0
e Q - coOCTBeHHas LMKJIMYECKAs YacToTa poTopa, A —

K03 dHuIMeHT AeMIpUpoBaHus KojeOaHnH.
W3 Belpakenuit (6) u (7) cnemyer, yTO aMIUIMTyAa TapMOHUYECKOW
BBIHYX/IatoIen cuitbl Fo MoxeT OBITh onpe/iesieHa B BUIE:

Y
Fy =mle +A)\/(QZ -0’ ) +4p' 0" (8)
Ilycth y — UHEPIMOHHOE CMEIIEHHE pOTOpa IMON JEHCTBHEM

emuanaHON cuibl F. Torma cmemenue A, BeI3bIBaeMoe cuiiol Fo, MoxeT
OBITH ONpe/eNIEHO B BHJIE:

A=yF,. 9)

[oxcraBuB Beipaxkenue cuibl Fy (8) B ypaBaenue (9), Haiinem:
-1

-1 . (10)

A=

. 1
ym\/@z —wzj +4ut0°

Awnanu3 Beipakenust (10) mokaspiBaeT, 4Tto A=MaxX NpH YCIOBUH
(1/ym)=max. Do sBISETCS MPU3HAKOM PE30HAHCA, CIICIOBATEIBHO,

1w (11)

ym

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

2 1 . (12)

€
\/@2_@2) + 4420

IMoncraBuB BeIpaxenue (13) B ypaBHenune (7) W  BBHINOJIHUB
npeoOpa3oBaHys, HaiileM aMIUIMTYIy paJuajbHBIX KojeOaHuil poropa B
BHJIE!

A=

10



e Q?

Ay = .
02 _\/@2 _wzj +4#2w2
Ananmus BeIpakeHus (13) mokaspIBaeT, YTO HENPEPHIBHOE H3MEpPCHHE

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

(13)

ckopoctu =0 TPH yCIOBUU A|w: o = Amax 1 TIOCIENYIONIEE ONPENEIEHUE

koo dunuenta aeMndUpoBaHUsS 4 JAenaer  3aBUCUMOCTh  Ag=f(&)
ONHO3HAayHOH. M3 9TOro ciemyer, 4Tro oOmpejAelieHHE BEIWYUHBI Ag
aMIUTUTYAbl paJuallbHBIX KOJIEeO0aHWH pOTOpa MO3BOJSIET OIPEAENTATH B
HEMpepbIBHOM  pexuMe (B Tpolecce  JKCIUIyaTallid  poTopa)
SKCHEHTPUCUTET Macchl & Kak (YHKUMIO BeIHYMHBI Ay aMIUTUTYIBI
pamuanbHBIX KOJNeOaHWH, YIJIOBOW CKOpocTH @ H Ko ¢uimeHra
JIeMITpUPOBAHUS L.

Qz_\/(Qz_ 2]2_'_4#2602
:AD o

& (14)

HCCJEJOBAHUE MOIIHOCTH, IOTPEBJIAEMOM
ITPUBOIHBIM JIBUT'ATEJIEM YIIPABJIIEMOU
BUBPAIIMOHHOU MAIIINHBI

Cepoiox JLU., Onuwenko B. A.
THonmasckuii HayuoHatbHbII mexuuyeckutl ynueepcumem umenu FOpus Konopamioka
Vipauna, Ilonmasa, 8-05322-746-48; 8-05322-228-50; E-mail: k27 @pntu.edu.ua

OmnpezeneHne MOIIHOCTH TPUBOJHOIO JIBUTATENS BUOPAIMOHHOI
MAaIlIWHbI C Je0anaHCHBIM BO30YyaHTENEM KojieOaHWi NpejacTaBisieT coOoi
HEMPOCTYIO NPOOJIEMY, PEIIUTh KOTOPYIO MBITAIHCH MHOTHE HCCIIEI0BATEIH
BUOpaIMOHHOW TexHUKH. OJHAKO, 3aMETHOr0 Mporpecca B MOHMMAaHUH
¢usndeckoil CyTH TpoONEeMBbI JOCTHYh HE yHaBaliock. [IpemioskeHHBIE
aHAJUTHYCCKHE 3aBUCUMOCTH B HEKOTOPBIX CIy4asX JaBalld pe3yNbTaThl,
OJM3KWEe K TIONYYCHHBIM B OKCIEPUMEHTaX, a B JPYrHX CIydasx
CYIIECTBEHHO OTINYAIUCH OT HUX.

s uccienoBaHus BIMSHHUS CBOWCTB 0oOpabaThiBaeMON Cpesibl Ha
MOIIIHOCTh, MOTPEONAEMYIO MPHUBOJHBIM JIBUTaTeNeM, OBbLIH MPOBEICHBI
CreIMalIbHBIC JKCIIEPUMEHTANIbHBIE HCCNefoBaHus. B kauecTBe paboumx
cpel ObUTH BBHIOpAHBI: BOJA, CYXOM IECOK, CyXoi IeOeHb, MeOCHb ¢ BOIOU
U cyxoii kupnud. Bo Bcex ombITax Macca cpenbl ObLia OJMHAKOBas W
cocraBmsmia 100 xr. OHa Haxoguiach B MPSIMOYTOIbHOM KOHTEWHeEpe

11



pasmepamu 60?60?50 cm. HccrnemoBanoch BIHMSHHE CpPEAbl B JIBYX
COCTOSHMSAX. B TmepBOM ciyyae BepXHss MOBEPXHOCTH HHYEM He
OrpaHUYMBANACh, 2 BO BTOPOM ObUTO OrpaHMYCHHE B BUIE LINTA, KOTOPBIH
YAEPKUBAT CPERY OT Pa3pBIXJICHHS.

Cuna ToKa, HalpsDKEHHE W MOIHOCTh, NOTPeOIIsieMble MPUBOIHBIM
JBUTATEJIEM, H3MEPSUIMCh MO Kaxaoi ¢(asze BO Bpems Mycka H B
YCTAHOBHUBIIEMCS. PEXHME TIPH YpPaBHOBCUICHHBIX JebamaHcax U B
YCTAHOBUBIIEMCS ~ KONEOATETHbHOM  PEXHME INpPU  MAKCUMaJbHOM
HEypaBHOBELICHHOCTH JebanaHcoB. [Ipy 3TOM H3MepsUIMCh: aMILTHTYJa
KoeOaHui, 9acTOTa BpaIleHus J1e0aTaHCHOrO Bajla, COOCTBEHHAS YacTOTa
KonebaHuii pabodero oprana. McciejoBaHus IPOBOAMWINCE IPH Pa3IHIHBIX

yernosusx (opmupoBanus BeiHykaatoueii cuisl O = S-@? . 3uauenns
CTaTUYECKUX MOMEHTOB M YIJIOBOW CKOPOCTH MOAOUPATIHCh TaK, YTOOBI
penvuubHa cunbl O Obita Obl Onmskoif Bo Beex ciydasx. Ha puc. 1
MPUBEICHBI IUArPaMMbl MOKA3bIBAIOIINE 3HAUCHHUS B TPOICHTAX YTIIOBOM
CKOPOCTH BpallleHHs J1e0aJaHCHOTO Baja U IMOTPeOsieMyi0 MOIIHOCT. Bo
Bcex caydasx 3a 100% mpuHATHI: YIJIOBasi CKOPOCTh BpallleHHs Bajia B
YPaBHOBEIICHHOM COCTOSIHUM U TMOTpeOssieMas TpU 3TOM MOIIHOCTh

meuratens.  Ilpp S =6,02-107ea-i U YIJIOBOM  CKOPOCTH
w, =28501ia / iei cuma O  cocraBmsama 5,36 xkH, a mnpu
S=8681-10%ea-i wu w, =800 1ia / iei — 6,09 xH. Paznuma

mexay sHauenusmu cun O cocrasnser 12%. W3 npuBeneHHBIX AMarpamMM
BHJHO, YTO pa3Has oOpabaTbiBacMas cpela IO pPa3HOMY BIHUSICT Ha
JUHAMHUKY W  DHEPreTHKY BHOpAIMOHHOM  MammHbeL Tak  mpu

S=6,02-107€ea-i B ciyuae He3arpyKEHHOr0 KOHTEHEpa MEPEexXon

BO30YIUTENII W3 YPaBHOBEIICHHOT'O COCTOSHUS B HEYPaBHOBEIICHHOE
MIPUBOJIUT K MAJCHUIO YTIIOBOW CKOPOCTH BpalIeHUs Je0alaHCHOTO Basia Ha
2,4%, a motpeOnsemMas MOITHOCTH yBenumuumBaercs Ha 34,8%. Eciu B
KoHTeHepe Haxoawnoch 100 Kr He3aKpelsieHHOro MecKa, TO MaJeHHe
YIJIOBOM ckopocTH coctaBwio 7,2%, a yBenmuueHune moTpediseMoin
momHoctr 131,5%. bnuskue k 3TUM MONy4YeHBl pPE3yNbTaThl B Cllydae
He3akpemieHHoro mebns: 5,4% wu 100,6% coorBercTtBeHHO. B cityuae
mebHst ¢ Bomoi (81,7 xr meOHs u 18,3 kr Boxmbl) MajeHHE YIIIOBOM
ckopoctu Obuio HawbonbmuMm — 8,9%, Taxke HAUOONBIIMM OKa3alioch
yBeNU4CHUE MOTpedIsieMoit MmomHocTy — 132,5%.

Jlerko BUETH, YTO 3aKpeIUICHHE 00padaThIBAEMON CpEIbl CBEPXY
IIUTOM 3aMETHO YMCHBIIIAJIO €€ BJIMSHUEC HA TUHAMHKY H JHEPIETHKY
MaIlHBI.
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C yBenWYeHWEM CTAaTHYECKOr0 MOMEHTa Macchl Ae0ajaHcoB 10
86,81'10'2 K['M W YMCHBIICHHEM 4YacTOTHl kojeOaHumii g0 800 00/mMuH
BIIMSIHME CBOWCTB 00pabaThIBAEMBIX CpeEJ] CYIIECTBEHHO YBEIHMYMBAETCS.
OcoOeHHO 3TO TPOSABISIETCS B ClIydae HE3aKPEIUICHHOIO TIeCKa,
HE3aKpeIVICHHOro 1IeOHS ¥ He3aKpeluleHHOro Kupnuya. TyT pocT
morpebisieMoii 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 CIIydae.

C yBenMYeHHEM CTATUYECKOro MoMeHra S B 14,4 pasa ammmrymia
KoneOaHuii pabodero oprana yeeinwmdwiack B 7..10 pa3. BosneiictBue
He3aKpeIyIeHHOH cpefbl Ha pabouymii opraH W yepe3 Hero Ha IOJIIUITHUKA
nebalaHCHOTO Baja 3aMETHO YBEJIWYWIOCH, YTO W TIPHUBEIO K POCTY
CONPOTHUBJICHHUS] KA4YCHHWI0O B TOANIMITHUKAX W POCTY MOTpedIsieMoin
MoOIIHOCTH. B cioyyae ¢ 3akperuieHHOM cpefod Takoe BIMSIHHE
MUHUMAJIFHO, 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 pacCesiHWS OJHEPIUU B
o0OpabaThIBaeMOli cpene.
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Puc. 1. Bausinue o0padaTsiBaeMoii cpeibl HA THHAMHKY MAIINHBI

W3 ckazaHHOrO BUIHO, YTO MpoOJieMa, CBS3aHHAsI C ONPEACICHUEM
MOIITHOCTH MPUBOIHOTO JIBUTATENS, 3HAUUTEIHHO CIIOKHEES, YeM KaKeTCsI Ha
mepBbI  B3rsA.  [lo9TOMY — aKkTyanbHBIM — SIBJSICTCS  JalibHEUIIee
HCCIEN0OBaHUE 3TOM IPOOIIEMBI, BEIICHEHHE (u3nIecKux
3aKOHOMEPHOCTEH, OOBICHSIONMX OTMEUCHHBIE (PaKTHI.

HIGH FREQUENCY VIBRTOMETRY

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

Vibrometry methods have been widely used and for a long time
applied in various fields such as objects and processes diagnostics,
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 distinct boundary that separates low and high
frequencies. Traditionally this boundary was held to about 20 kHz. Such a
frequency was conditioned by the possibilities of measurement transducers
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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 dimension of a vibrating object or measurement
transducer sensitive surface. In short, when in an object or transducer are
taking place wave processes.

HFV may be of various natures:
excited by special generators;
arising due to a friction 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 widely
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 widely 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
piezoelectric 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
piezoelectric or electrodynamic transducer.

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
piezoelectric, electrodynamic 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 several
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 excites in it an electric signal, which is then processed and
estimated. The way from the source to the electric 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, consisting of m elementary 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 elementary areas and
changes them into electrical signal z(t).

Sn
Transduser

it
yi(®) 2l
=1,2,....,n

i:1,2,..., m b
Fig.1. Measurement route

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

6, (@)=6,@][K: (o) [ (o) | @
p=1
where Gy(w) is the power spectrum of the generated HFV in the
small area p, K (jw) and K, (jeo)are transfer functions from the small area

p to the small area i of media a and b.
The power spectrum of the transducer output signal due to HFV,
which get from the small area i to the small area j is:

G, (@)=6, (@)K, (jo) x[K:(o) 0
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where Kjj(jw) is the transfer function from the small area i to the
small area j, Kij(jw) is the transducer transfer function in the small area j.
Then the power spectrum of the transducer output signal is:

G, (w): z z GZ., (w) 3)

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) place is the
contact area Sy, . In this case, in the turning zone, the generated vibrations
propagate in the component (and also 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-
stationarity decides the changing of media (e.g. decreasing of diameter
when turning), and changing of contact area S, (e.g. knife abrasion). Non
stationary stilutating function is usually slow in comparision with z(t).
Therefore, it may be assessed by not too much complicating expressions

(3).

HAJIEJKHOCTH TEXHOJIOTTYECKOHN
CUCTEMBI 1P METAJIVIOOBPABOTKE HA
TAKEJBIX CTAHKAX

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

COOpHBIN TBEpAOCIUIABHBIA pe3ell C TOYKH 3PEHHS] HAJAECKHOCTH
MOXHO TIPEJICTaBUTh KakK ITOCIIE0BATENIFHYIO CUCTEMY, TaK KakK BBIXOJ W3
CTpOsi JIIOOOro dJIeMEHTa pe3lia MPUBOJUT K OTKa3zy Bcel cucTeMbl. Eé
MOXHO CYHMTaTh OOCITY)KMBaeMOH B CBA3M C HaJW4MeM Ipolecca
BOCCTAHOBJICHUsSI PabOTOCIIOCOOHOCTH, T.C. 3aMEHBl  OTKa3aBIIHX
JJIEMEHTOB.

[TokazaTeneM HagEKHOCTH OOCITY)KUBA€MOH CHUCTEMBI SIBIISIETCS
KO3((GHUIMEHT TOTOBHOCTH, KOTOPBIA XapaKTepH3yeT Kak 0e30TKa3HOCTh
pes3na, Tak M €ro peMOHTONPHUroAHocTb. OH oOmpenenser BEpOSTHOCTH
HAXOXJIEHHUS! CHCTEMBI B PabOTOCIIOCOOHOM COCTOSHMM B HEKOTOPBIH
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MOMEHT BPEMEHH TMPH YCIOBHH, YTO B HAYAIIbHBIH MOMEHT CHCTeMa ObLiIa B
HCTIPAaBHOM COCTOSIHHH.

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

Martpuna mepexoqoB CHCTEMbI W3 OJHOIO COCTOSIHHSI B JIpyroe
HUMeEeT BHJI:

-1 A
P=
uo l-p

rZie A - MHTEHCUBHOCTb OTKa30B PEXYIIEH IIaCTHHBI;

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

KoHeuHO pa3HOCTHBIE ypaBHEHMS, ONUCBHIBAIOIINE CTOXACTUYECKOE
MOBEJICHUE 3TOM CHUCTEMBI, MOXHO COCTaBUThb M3  CIEAYIOIIUX
CO00pakeHHI: BEPOSITHOCTh TOTO, YTO CHCTEMa HaXOAUTCS B cocTostHuM 0 K
MOMeHTY t+dt, BRIBOMUTCS M3 BEPOSTHOCTH TOTO, YTO 3Ta cUCTeMa Obuia B
cocrosiHnu () B MOMEHT BpeMeHH t M He oTka3ana 3a uHtepBan t-t+dt, wmu
YTO OHAa HAxoAujach B COCTOSIHMM | B MOMEHT ! M BoO3BpaTHiach B
cocrosiaue 0 3a uatepsai t-t+dt . [Tosromy nomy4yaem:

Po(t+dt)=Py(t)(1—Adt)+P(t)udt+0(dt).

BeposTHOCTh TpeObIBaHMs CHCTEMBI B COCTOSHHMHU | ompeaensem
o00HBIM 00pa3oMm;

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

PaccMoTpuM  Halie)KHOCTH COOpHOTO pe3lia  Ooiee  CIOKHOM
KOHCTPYKIIUH, COCTOSIICr0 W3 KOpIyca, OJOK-BCTaBKH, HAa KOTOPOH
KpenuTcs pexymias miactuHa. COOpHBIA pe3ell BOCCTaHABIMBACT CBOIO
paborociocobHOCTh JByMsi crocobamu. [Ipy BO3HMKHOBEHHH MEpBOU
HEUCMPABHOCTH (OTKa3e PeXyIIeH IIIACTHHBI) OCYHICCTBISETCS YACTHIHO®
BOCCTAHOBJICHHE - [OBOPOT WM 3aMeHa IUIACTHHBI M CHCTEMa
BOCCTaHABJIMBAET CBOK paboTocmocobHocTh. [locie mosiBIeHHS BTOPOro
oTka3a (BBIXOJAa W3 CTPOSl BCEro OJOKa HWIIM DIEMEHTOB KPCIUICHUS)
NpOU3BOAMTCS  3aMeHa Ojoka. [lpm 3TOM  cucTeMa  HOJHOCTBIO
BOCCTaHABIMBAET CBOKW paborocmocobHocTh. IlycTh A;  O3Havaer
HWHTCHCHBHOCTh OTKAa30B OJIOKOB, & Ay~ MHTEHCHUBHOCTh OTKA30B IUIACTHH,
npudeM Ap,>Ag. IlycTh jmamee [3 - HMHTCHCHBHOCTH BOCCTaHOBJICHHS
pexXylmied 4YacTh, T.e. 3aMEHbl WJIM [OBOPOTa IUIACTHHBI, & Ly -
WHTCHCUBHOCTh BOCCTAHOBJICHHSI paboTOCTIOCOOHOCTH 0J10KOB. Onpenenum
YETBIPEe COCTOSHMUS, B KOTOPBIX OYIyT HAXOJUTHCS CUCTEMBI: cocTosiHuE 0 -
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cUcTeMa UCIpaBHA TOCIIe 3aMEHBI 0JIOKA; cocTosHUE | - peselr He paboTaeT
B CBsS3M C OTKa30M IUIACTUHBI, IPOBOJUTCS €€ IMOBOPOT WJIM 3aMCHA;
COCTOSIHUE 2 - pe3ell HaXOJWTCI B PabOYeM COCTOSHHUHU TIOCIIC 3aMEHBI
IUTACTHHBI; COCTOSTHUE 3 - pe3ell He padoTaeT B CBSA3H C OTKa30M 3JICMEHTOB
KpEIUICHHS WX OJIOKA B IIEJIOM, MTPOM3BOIUTCS 3aMeHa OJIOKa.

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

K, = A + A 1 _

Apppn + g pp + Appg + A p o

DTy 3aBUCHMOCTh Ha CTaJIUH MIPOSKTUPOBAHUS MOXKHO UCIIOJIE30BATh
JUTSL pactpeieNICHUs 3aJaHHOTO YPOBHS HAJCKHOCTH BCETO pe3lla JaHHOU
KOHCTPYKIIUU MEXIy €r0 dJIEMEHTaMH, UMesl alipUOpHYI0 wHpopMaruio 00
WHTEHCHBHOCThL ~ HX  BOCCTaHOBJIEHHMS. Eciu ke  HEoOXOaUMO
CKOHCTPYUPOBATh pe3ell JUIA JaHHBIX YCIOBUU 00paOOTKU (T.e. 3aJaHbBI
WHTCHCUBHOCTH Ay H Ap), TO JUIS TOJAYYCHHs 3a JIAHHOTO YPOBHS
HAJEKHOCTH HEOOXOIUMO BEIOPATh TAaKUE KOHCTPYKTHBHEIC PEIICHHUS,
KOTOpEIC IMO3BOJIAT o0ecreunTh OTIpe/ieIICHHBIC oKa3aTeau
PEMOHTOIPUT OTHOCTH.

[Ipu pa3paboTke CHCTEMBI PAIMOHAIHLHON SKCIUTYaTaAIlUU PEXKYIIETO
WHCTPYMEHTA OJIHOW W3 IENEBBIX (DYHKIWHA JUIi MHOTOKPUTEPUATHEHOU
ONTUMU3AIUH PETJIAMEHTOB SKCIUTYaTalluu SIBISETCS (DYHKITUS TOTOBHOCTHU
CUCTEMBI, KOTOpasi XapaKTEepU3YeT €€ HAJCIKHOCTh U SBJISCTCS KOCBEHHBIM
MOKa3aTeIeM HANPSHKCHHOCTH TPyJa CTaHOYHHKA. DYHKIMS TOTOBHOCTH B
YCTAaHOBHBIIIEMCS  PEXUME (t.e. mpu  JTIOCTATOYHO 00JIBIIOM
paccMaTpuBaeMoM WHTEpBaJIC BpPEMCHN) MIPEJCTABIISAET coboit
K03(p(UIMEHT TOTOBHOCTHU, YUCICHHO PABHBIA JIOJIC BPEMEHH, B TCUCHHUU
KOTOPOTrO CHCTEMa TOTOBa K WCIIONB30BaHHMIO. B nanpHeiinieM  OymeMm
paccMaTpHUBaTh TEXHOJOTUYECKYIO CHCTEMY «CTaHOK-WHCTPYMEHT-JCTalh-
CTaHOYHHUK» C TOUKU 3PCHHSI €€ HAJACKHOCTH, B IICHTPE KOTOPOH HAXOIUTCS
PEXYIUI WHCTPYMEHT, PETJIAMEHTHI SKCIUTYaTal[id KOTOPOTO OKAa3BIBAIOT
BJIMSIHHE HA COCTOSIHUE BCEH CUCTEMEI B I[ETIOM.

Ha momro mpocToeB, CBSI3aHHBIX C OOCTYXMBAHUEM  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 PEXKYIIEr0 WHCTPYMEHTAa BKIIOYA€T BpEMs 3aMCHEI,
3aTOYKU, PEMOHTA, HaJaJKA BHE CTaHKA MHCTPYMEHTA, BPEMS XOXICHUS
CTaHOYHWKA (HATAaM4YMKa) B HMHCTPYMCHTAJIBHYIO KIIAJOBYH0 M T.IL
CTaTUCTUYECKUE HUCCIEIOBAaHUS  IIOKAa3bIBAIOT, 4YTO pacHpeiecHUe
CYMMapHOTO BPEMEHHU TPOCTOECB CHUCTEMBI, CBSA3aHHBIX C OOCITY)KUBAaHHEM
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PEeXYIIEro HHCTPYMEHTA (BPEMEHEM BOCCTAHOBIICHHS PabOTOCIOCOGHOCTH
CHCTEMBI) HE IMPOTUBOPEYMT IKCIIOHEHIHaNbHOMY 3akoHy G(t)=1-eut, a
BpEMsI TIOSIBJICHUS OTKA30B pexyIiero nacrpymenta F(t)=1-e-At.

PaccMOTpUM  pas3iiMuHBIE CTPATETHM OOCTY:KUBAHUS CUCTEMBI,
cocrosiei U3 N 00pa3loB HHCTPYMEHTAa CTAHOYHHKAMHM M3 I yenoBek. Ha
TSHKEIOM TOKapHOM CTaHKE YacTo pabOTaloT JBa CYMIIOPTa B PEeXKUMAax Kak
MOCIIE/IOBATENIHHOr0, TaK M MAapauIeIbHOIO COCAUHEHHS C TOYKH 3PCHHS
HagexHoCTH. CTaHOK OOCITYy)XKHMBAaeT JBa CTAHOYHHKA, paboTa KOTOPBIX
MOXET OBbITh B PEKUME HE3aBUCUMOTO OOCTYXXKMBAHMS, KOTJIA KaXKIbIi U3
HHUX 3aKperyieH 3a paboTod OTAEIBHOrO BHAA HHCTPYMEHTA, TaK U B
PEeXKHUME COBMECTHOTO OOCITYKUBAHHSL.

B o6mieM ciiydae, Korja UMeETCs N PEXYIMX MHCTPYMEHTOB U I
CTAHOYHUKOB, BEPOSTHOCTH IEPEXOM0B 3aBUCAT OT YHMCIAa OTKAa3aBIIUX
HHCTPYMEHTOB, KOTOpOe 0003HaYnM uepes K.

BeposTHOCTD HAXOXKICHHUSI CHCTEMBI B HEKOTOPOM COCTOSIHUH

-1
r-1

n! k. noonl o p)
'y +3 P
PO\ Zo (nk ikt k—r(n—k)!r!p[rj

IMonyueHbl MaTeMaTHYECKHE MOJIEIH, KOTOPhIE MOIYT OBITh
UCIOJIb30BAHBI ISl  CTATHCTHYECKOTO MOJIEIUPOBAHUS  OOCTYKUBAHUS
TEXHOJIOTUYECKON CHUCTEMBI TSDKEIBIX CTAHKOB. 3HAas WHTEHCUBHOCTH
OTKa30B W BOCCTAHOBJIEHHS pPabOTOCMOCOOHOCTH CHUCTEMBI MOYHO
moj00paTh HEOOXOMUMYIO CTPATETHIO OOCITY)KUBAHWS IS TOTYYCHUS
3aJIAHHOTO YPOBHS HAICKHOCTH.

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 creating modern
machines and devices.

Gear-and lever is the type of mechanism which allow 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 National 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, sliders) of warp knitting
machines and stitch-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
analytical 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 tools displacement.

Using of the developed universal drive in warp-knitting machines
and stitch-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 holder
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Fig.1. Graphs of warp knitting and stitch-through machine tools
displacements while using the developed mechanism

According to I.1. 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 distinguished the
method of elements which are necessary for modeling any dynamic
structure:

- electric 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 loading 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
springs[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 element.
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Fig.2 — Dynamic model of simple gear-and-lever of planetary mechanism, where:
I35, 34, I45 — transmission function, Cy, C1, C2, Cs — hardness of a link; ¢o, @1, @2, @3, Qs
— angle coordinates of masses; o, W1, W2, W3, - coefficients of scattering which took into
consideration the properties of links in the system; Jo, J1, J2, 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 this link 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 is the aim of our further research
Reference
[1]. Kapenun B.C. Ilpoexmuposanue puluadicHblX U 3Y04AMO-DIYANCHBIX
mexanusmos: Cnpasounuk. — M.: - Mawunocmpoenue, 1986. — 184 c.

[2]. Bynovghcon M. [uunamuueckue pacuemvl yukioevix mexanusmos. JI.: —
Mawunocmpoenue, 1976, 328 c.

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

IMPOI'HO3UPOBAHWE ABAPUU
BOJOIPOBOJHOM CETH

Txyacescka-Llecasx B., Kanoa I'.
Kewyeckas nonumexnuxa, IHonvwa, 2. Keutye

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 CEeTH B HEKOTOPbIX ropoaax
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IMogkapmatckoro peruona. Jjis pacueToB MPOrHO3UPOBAHUS aBAPUIHOCTU
BOJIONPOBOJTHOM CETH UCTONB30BaH MeTon Monte-Kapio.

BomonpoBogHass ceTh MPENCTABISET COOOH COSNUHCHHBIC MEXTY
co0oii TpyOONMPOBOABI PA3HBIX JUAMETPOB U JUTHHBI, YJIOKEHHBIX Ha
rryoune  1,5...3,0 M. TaBHBIMH 3JeMEHTaMH BOJONPOBOIHON ceTd
SIBJISTFOTCSI:

- KaHAaJIbI TPAHCIIOPTHO-MATUCTPATBHBIC |

- KaHAaJIBI pa3JIeUTEIHHEIC,

- TMIOJIKJTFOUCHUSI BOJOIPOBOTHEIC.

Martepuaisl, 13 KOTOPBIX U3TOTABIUBAIOTCS BOJAOMPOBOIHEIC TPYOBI:

- JUTSI MATHCTPATBHON CETH — YYTYH CEpPhIi U CTaJb;

- JUISl pa3JeIUTeNIbHON CEeTH — YYTYH CEpbli, YyTYH CepOuianbHbIi 1
acOecTO-IIEMEHT;

- JI7I BOJIOMIPOBOJIHOTO MOJAKITIOYCHUS — MOJMATHIICH U OIIMHKOBAHHAS
CTab.

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

- Ha DJTame MPOCKTUPOBAaHUS — HEIOCTATOYHOE OMpEACICHUE
KOPPO3UUHOCTH TPYHTA, TUI0Xasi aHTUKOPPO3MOHHAS 3aIUTa KaHAJIOB;

- Ha 3Tane NpoBeACHUs paboT — mpoBefeHUe padoT 0e3 JOCTaTOYHOrO
COONIFOJICHUST  3aMpPOCKTHPOBAHHBIX  TPABWJI, HEXBaTKa PE3yJIETaTOB
WCCIICIOBAHMIA KAaTOHOW 3aIllUTHI TPYOOIIPOBOIOB; OTCYTCTBUE H3OJISIIUY;
HETpaBWIbHAS YKJIaJKa Tpyo;

- Ha JTane JKCIUTyaTallid — HEJOCTATOYHBI MOHUTOPHHI KadyecTBa
BOIBI B CBSI3W C KOPPO3SHOHHBIMHU SBJICHUSIMH, HECOOTBETCTBYIOIAS
CTpaTerusi PEMOHTOB; ONIMOKH TIPU SKCIUTyaTallid; HU3KUA ypPOBEHB
TEXHHYECKOrO IEPCOHANa;  YCTAJIOCTHOE pas3pylICHHE MaTepHajioB
3JIEMEHTOB.

[IpomOIMKUTENBHOCTh  AKCIUTYaTalld MAaTEePHUaoB BOJOIPOBOIHOM
CETU COCTABJISCT:

- 4yryH cepbiii — 60...120 ner;

- 4YyryH cQepoWJalbHBIA C  AHTUKOPPO3WOHHOW  3aIlUTOM-
100...140 ner;

- ctanb — 60...100 ner;

- nonudTIIieH — 40...80 ner.

[Ipu maHUPOBAHWUM PEMOHTOB WJIM MOJICPHHU3AIMU BOJOIPOBOIHOMN
ceT pabOTHUKU COOTBETCTBYIOIIMX BOJONPOBOMHBIX YIPSIKICHUN JOIDKHBI
MIPOBOJIUTH HCCIICJOBAHUS, KAaKUE YaCTH CETHU TPEOYIOT HEMEIJICHHOTO
PEMOHTa, a JUIsl KAKHX YY4aCTKOB C PEMOHTOM MOXHO ITOBPEMEHUTH. JTO
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MOXHO OCYHIECTBUTH IIPH BO3MOXXHOCTH TPOTHO3UPOBAHUS aBapuH,
HCIONB3ys MaTeMaTUUecKui MeTos aHanu3a Monte-Kapio.
NHTEHCHBHOCTD TIOBPEXKIAEMOCTH CETH A, ONpesensemM u3 GopMyJIbI:

kit t+At)
A= At @)

rae K, (t,t+At) - konnuecTBO BCeX MOBPEXKICHHIT B OTPE3Ke BPEMEHH

At Ha panHoM Buze cerw; |

. - JUIMHA CeTU JaHHOTO BUJA (MarucTpajbHa,

pa3nenuTeIbHas) B JAaHHOM OTPE3Ke BPEMEHH, HA KOTOPOM IPOU3OIILIA

aBapus (kM); i - BuA cetd; At - OTpe30K BpeMeHH (Hanpumep, Tox).
ITokazatenb UHTEHCUBHOCTH MOBPEXKIACHUN ISl BCEH BOJOMPOBOHOM

CCTHU MOXXHO ONPEACINTD U3 BbIPAKCHUA:

1=n
>k, (t,t+At)
i=1
& l-at @
rae | - cymmapHast [uiHa BOIONPOBOIHOM ceTH (KM):
1=n
I = Z:Ii
j=1
[IpoBoguMBIe HWCCIAENOBaHWA W aHAAW3 TPUYMH W aBapuid
BozonpoBosiHOW cetn Ha IlojkapmnaThe B TeueHHWe roja Jaii CIeayromne
pe3ynbratel. KonnuecTBo aBapuili MarucTpajbHOW BOJOMPOBOIHON CETH
cocraBuwia 47, a pasgenurensHol — 128. B Takom ciydae mokasaTens
WHTCHCUBHOCTH  TOBPEXJCHHWHA JIII BCed  BOJONMPOBONHOW  CETH

2 _1OO4K0ﬂ—6o_a6ame
s T M

, a UHTEHCUBHOCTD MOBPEXKICHU S
KM+ 200

KO — 80 _ asapuil

A ; =1,582 . Mlcnonp3oBaHue NMpuUBEIEHHBIX TTOKa3aTeIen

KM+ 200

JlaeT BO3MOXKHOCTH TMPOTHO3HUPOBATh aBAPHUUHOCTh HA Pa3HBIX ydacTKax U
Ha BCEil BOIOMPOBOIHON CETH, & 3HAYUT M MPOBOIUTH MPO(YUIAKTHIECKUE
paboTHI M0 YCTPAHEHUIO PUYMH BO3MOXKHBIX aBapuii. Beab BCeM M3BECTHO,
YTO JIerde aBapui0 MNPEAyNpeAuTh, YEM YCTPaHSITh €€ MOCIIECTBUYS.
bnarogapst WCHONB30BAHUIO JAHHOTO METO/AA, MOXHO HE TOJNBKO
MPOrHO3UPOBAThH ABAPUU HA KOHKPETHBIX YYaCTKaX, HO U OMPEIEIATh BPeMs
roja, KOrjia aBapus MOXET MPOM30MTH. J[JIsT 3TOro Mpu HCCIETOBAHHUIX
VUUTHIBAIOTCS ~ MaTepuayibl  BOJOMPOBOAA, BHUJI  CETH, BpeMs  e¢
9KCIUTyataru. Tak, [0 pe3ynbraraM [POBEICHHBIX HCCIIEAOBAHUI
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YCTaHOBJICHO, UYTO HAWOONBIIEE YHCIO BOJOMPOBOMHBIX  aBapPUA
MPOUCXOJIUT B OKTSIOpE, SIHBApE U UIOJIE.

CorylacHO ~CTATHCTHKH, TNPUYMHBI aBapuil BOJIOMPOBOJHON CETH
COCTaBJISIIOT:

- 45% - B pe3ynbTaTe YeIOBEUECKOro (haKTopa;

- 30% - u3-3a HEMPaBUWILHOTO TO00Pa MaTEPHUATIOB;

- 20% - oxpyxatomias cpena;

- 5% - cTerneHp 3anuUTHL.

Takum oOpa3zom, Tmoka3aHo, uyto Merox Monte-Kapio MoxHO
UCIIOIb30BaTh MPH MPOTHO3UPOBAHUU aBapHii BOJIOMPOBOIHOU CETH.
BeposSTHOCTh HMCHONB30BAHUSL 3TOrO METOJa 3aBUCHT OT IPUHSTHIX
HCXOJIHBIX TAHHBIX.

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

M.€. Cxuba, FO.b. Muxatinoscokuii, E.O. 30r0menro
Xmenvnuyvkuil nayionanrbHuil ynigepcumem, m. Xmeavhuyvkuil, Ykpaina

[ligmpueMcTBa JIETKOI TPOMUCIOBOCTI PO3BUBAIOTHCA, a 3 iX
PO3BUTKOM 3pOCTa€ KUIBKIiCTh BijxomiB. Hampukiam, Takux sSK: TEKCTUIIBbHI
Ta BOJIOKHHCTI MaTepiaiv, BiIXOIH MIKIPSHOTO Ta XyTPSHOT'O BUPOOHUIITBA,
noiMepu, Tyma, NepeBHi, HII BiAXOAW Ta KOMOIHAIII 3 IMX MaTepiaiiB.
ToHHM BIAXOIIB BUBO3ATHCA 3 MIANPUEMCTB HA 3BAIMINA, JE IOTIM
YTUITI3YIOTECS. AJie OUIBIIICTD 13 HAX HE IiIAI0ThCSl TPUPOIHIM ITporecam
pO3KIamaHHS Ta W TEXHoJorii yrwmisamii BigXOJiB HE € OCHTH
JIOCKOHAJIMMH. SIK HaciiJIoK, 3a0pyaHEeHHs] aTMocdepH Ta HaBKOJIHMIIHBOTO
cepeoBHIIa.

OmuH i3 croco0iB BUXOJY 3 CHUTYaIlil IO CKJIauacs, MOJSATae B
CTBOPCHHI Ta OCBOEHHI MIPUHITUIIOBO HOBUX TEXHOJIOTIH IS OE3B1AX0HOTO
BUpOOHUIITBA. OONaAHAHHS Ui TMEePepOoOKH BTOPHHHUX MAaTepialbHUX
pecypciB Ta TEXHOJIOTIYHHUX BiIXOJIB 3 SIBISIOTHCS 1 HA HAIIOMY PUHKY.

IcHye Oarato pi3HMX TEXHOJOTIH, SKi JO3BOJSIOTH MOAPIOHIOBATH
TEKCTHIBHI BIJIXOIH, aJle KOXKCH TaKUi MPUCTPIil Mae CBOi HEJOMIKU yepes
Te, 10 y OUTBIIOCTI BUMIAJIKIB HE Ja€ 0aXKaHOTO Pe3yNIbTaTy.

Ha#0inpir BaKJIIMBUM TNUTAHHAM TEPEPOOKH TEKCTHIBHHX Ta
BOJIOKHHCTHUX BiJTXOJIIB € pO3pOOKa 1 TOCIIIXKCHHS HAWO1IBIIT €KOHOMIYHOTO
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Ta MajorabapuTHOrO IOAPiOHIOIOYOr0 MPHUCTPOIO IS MiANPUEMCTB JIETKOI
TIPOMHCIIOBOCTI.

IcHyroue oOnamHaHHS, [0 BUPOONSETHCS ISl MOAPIOHEHHS
TEKCTWJIBHUX Ta BOJIOKHUCTHUX TKAaHWH, HE 3aBXIU € epeKTHBHUM. J[is
OiJIBII TOYHOTrO IPOEKTYBaHHS NOAPIOHIOBAaYiB HEOOXITHO BPaxoOBYBaTH
Oinbie (hakToOpiB, IO BIUIMBAIOTH HA MPOLEC MOJAPIOHEHHS TEKCTHILHUX
MaTepiajiB, Tak SK HaWOUIbIII BUTpATH €HEprii MOB’s3aHi 3 B3aEMOJI€I0
IHCTpYMEHTY Ta Marepiany, a TakoXX BPaxOBYBaTH OCOOIMBOCTI (hi3uko-
MEXaHIYHUX BJIaCTHBOCTEW moapiOHIOBaHOro Matepiany. llle oaauM
HEMONIIKOM Yy pO3poOIli MPOCKTYBaHHS ICHYIOUHX MOAPIOHIOBAYIiB €
HEJIOCKOHANICTh ~ PO3POOJIEHUX  METOAMK  PO3PaxyHKy  KOHCTPYKIIi
o0JlaJiHaHHSl Ta TEXHOJIOTIYHOTO ITPOIIECY MOJIOTKOBOTO IO/PiOHIOI0YOro
HPHUCTPOIO.

Meroto poboTH € po3poOKa METOAMKH PO3PaXxyHKY ONTHMAaJIbHUX
rapameTpiB  BUCOKONPOAYKTHBHOI'O  MOJIOTKOBOTO  TO/PiOHIOI0YOr0
MIPUCTPOIO, 3 YpaxyBaHHSIM (i3UKO-MEXaHIUYHHX BJIACTMBOCTEH Marepiaiy,
0 TOAPIOHIOETHCS, Ta TEOMETPUYHHX 1 TEXHOJOIYHHX IapaMeTpiB
KOHCTPYKIii JaHOTO MoJpiOHIOBaYA.

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

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

TexcTunbpHI MaTepiany, o MPeACTaBISIIOTE CO00I0 00pi3KM TKAHHH,
TIOAIOTHCS B 3aBaHTaXyBaIbHHK OTBip. B pobouiii 30HI, npu B3aemomii
IIMaTKiB ~TKaHMHU 3  MOJIOTKaMHM, MaTepiajd  MoApiOHIOEThCS ¥
PO3LIEIUTIOETHCS] HA OKPEMi HUTKH Ta BOJIOKHA 32 paXyHOK po3aupanHs. [1in
BIUIMBOM LEHTPOODKHUX CHIJI Marepial, M0 MOAPiOHIOETHCS BiAKUAAETHCS
JI0 CTIHOK KOpITyca, JIe JI0JJaTKOBO PO3MICILTIOETHCSI, BIAPS0UNCh 00 pruduti.
[Tix yac monpiGHEHHs MaTepial BifcKakye BiJ pu¢uIiB i 3HOBY MONAAaE Mij
IIII0 MOJIOTKIB.
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Juns  Toro  mo0  CHpPOEKTYBaTH
eQeKTUBHUN NOoApiOHIOIYNI TPHUCTPIA uIs
nepepoOKH  TMEBHOTO 00°€MYy  TEKCTUIIbHUX
BIIXOMiB, OyJIO pO3pOOJCHO  METOIUKY
PO3paxyHKy TEXHOJNOrii Ta  KOHCTPYKIIiI
MOJIOTKOBOT'O  TIOJIPiOHIOIOYOr0  MIPHUCTPOIO.
JlaHa MeTo/IMKa BPaxOBYeE SIK T€OMETPUYHI Ta
TEXHOJIOTIYHI  TapaMeTpu  IPEeACTaBIEHOL
KOHCTPYKIIIi TPUCTPOIO, TaK 1 BIACTUBOCTI

Puc. 1. MoJsioTkoBuii

noapiGmosay as Marepiay, o M1 JIATaE BTOPUHHIN
TeKCTHIILHUX MaTepiatiB: Hepep06ul.
1-Ban; 2 - rooBHuii Ban; 3 - Meronuka po3paxyHKy CKJIQAa€Tbes 3
GapaGam; 4— JIBOX OCHOBHHX GJIOKIB: METOAUKU
3aBAHTAKYBAJIbHUH OTBIP; 5- 6
pHdbt; 6 — MoxoTIH; T — BU3HAYEHHs B3a€MOJIi poboyoro oprany 3
Kopmyc; 8 — pama MaTep1aioM Ta METOJIMKU BU3HAYEHHS

MIPOJYKTUBHOCTI ITO/IPiOHIOI0YOT0 00IaIHAHHSI.

PoGounii opran 1 | Meto/mKka BU3HAYCHHS NPOJIYKTHBHOCTI |
1 I 1
MertosiuKa BU3HAYCHHS I Amr. 1 MatemarniHa MOJIe/Ib BU3HAueHHs | | Kouctpyxrtist

B3aemozii po6ouoro TIPOJL KTHBHOCTI NO/IPIOGHIOOYOr0 | g OOJIa7HAHHS T2

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

OTKxe, 0OUMCITUBINY TEPIIHHA OJIOK JTaHOT METOJUKH PO3pPaxyHKY, a
caMme po3paxyBaBIIM METOJUKY BH3HAYEHHs B3a€MOJii poOOUOro opraHy 3
MaTepiajJoM, OTPUMYEMO IUTOMY pPOOOTY YTBOPEHHS OJIWHHMII BiJIBHOI
MTOBEPXHI.

Y gpyruii  OMOK BXOOWTH MaTeMaTHYHA MOJIENb BU3HAUCHHS
MIPOAYKTUBHOCTI MO/PiOHIOI0YOro O0JNaIHaHHs, Uil PO3PaxyHKy SIKOi MU
3aJa€EMO: TI0YAaTKOBI pO3MIpM MaTepialy, CTyMiHb JMCHEPCHOCTI Ta
MIOTY)XKHICTb, SIKy HEOOXiHO 3a0€3IIeUnTH.

Po3pobiena Meroguka poO3paxyHKY TEXHOJOTIT Ta KOHCTPYKINT
MOJIOTKOBOI'O  IMOJPIOHIOIOYOr0 TPHUCTPOIO  J03BOJISIE  CIIPOEKTYBATH
KOHCTPYKIIIO OONaJHaHHS, 3 BpaxyBaHHAM [OYAaTKOBUX pPO3MipiB
MaTepially Ta MOTPIOHOI JUCHEPCHOCTI BIAXOMIB, IO MOAPIOHIOIOTHCS.
OTprMaHa MeTOAMKAa pPO3PaxXyHKy MoXe OyTH BHUKOPHCTaHAa NpHU
IHKEHEPHUX PO3paxyHKaX MOJOTKOBOTO MOPiOHIOIOYOro 00JI1aHaHHSI.
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OPERATING CHARACTERISTICS OF THE
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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 a load. 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 a limited range of inertial load.
KEYWORDS: oscillating synchronous motors, operating characteristics.

1. Application of oscillating synchronous motors

The oscillating synchronous motors mark themselves by specific
temporal features of mechanical motion. The moving part of such motor
oscillates linearly or rotationally 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 possibility of direct connection of both moving parts into a single
unit without the additional mechanical gear. In this way 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 characteristics
Relationship between main variables of a motor can be described by
a set of equations of electrical, magnetic and mechanical parts that can be
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discerned in a motor's structure [3]. Equations of balance of voltage (1) and

torque (2) as well as equations linking electrical and magnetic variables (3)

and parameters of magnetic and mechanical parts (4) can be individualized

with respect to specificity of construction of a motor in the following form -
2

do 1 , da da da ¢

U=ri+WF, §ZFAEZJF+RE+S()( (1),(2)

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

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

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

Z=R+j(X, - Xg)=R+ (0 ~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 signs in Fig.1b).
The usage of main equations enables to take into account basic
constructional 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 a result 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. 1 2 Thick level lines of
Eﬂréﬂj
)G
— KT 3

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 - volta_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 certain

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

0,1 —
- VARNCY A=050 gt changeable
—4%; A=025 resistance R .
N A / Analogous
JX 03 02 01 0 o1 JX characteristics also can
Fig.2. Operating characteristics in a complex plane of be drawn, for e>_<amp|e,
mechanical resistance Z of load (in a dimensionless per-  as the level lines of
unit basis) speed, power, and
efficiency of a motor.
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 oil, analyzed by the method of high frequency reciprocating rig (HFRR),
vary depending on the quantities of additive zinc dialkildithiophosphate
blended at wvarious concentrations in various base oils (mineral,
hydrocracking, synthetic).
KEYWORDS: base oil, additive zinc dialkildithiophosphate, 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 density 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 characteristics
of mineral oil which contains the residual heterocyclic compounds [1-4]. It
grounds the possibility to define and to compare the influence of additives
used in various base oils 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 oil
Priolube 3970 that are often used at the conditions of heavy duty friction.

2. Experimental testing method of tribological research

Tribological analysis of oil 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/:

Vy =20 fg,
where: 5L and f; — vibrator stroke and frequency.

In accordance with HFRR method, the lubricating properties of the
analyzed oil sample were evaluated by dimensions of wear spot occurred on
surface of the testing steel 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 (200 G) = 1.970 N at the

frequency of reciprocating f; =50Hz and vibrator stroke of 5L = 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 ellipsis (MWSD), 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
sliding 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 experimental 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 sliding wear coefficient 4 = 0.07), while the curve b
depicts the regeneration of density of oil film formed on the metal surfaces
at the friction contact spot of (Average film quality kg~ 98%).

Results of tests have disclosed that the greatest dimensions of scoring
spot (MWSD > 1300 um) were observed in the samples of mineral oil
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 MWSD is the
mineral oil SN 100 containing the surplus of sulfur (0.7 wt.%) in the
heterocyclic compounds. The specified minimal MWSD ~ 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

> om0 4 s by o g&  explained by influence of

E 030 ),ﬂ o =2 polar functional groups that

2 d Sg  are existent in the ester

g " ﬂ e “ %2 molecules of oil without
'E 0.10 Wﬂw"‘rw'm{mﬁfw\ 20 °\5 added ZDDP.

0.00 | 00 The small amount of

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

Test time o bl d d . h .
Fig. 1. The results of HFRR lubricity test of wi. A’) ended In synthetic

Priolube 3970 oil synthesized from polyolesters Priolube 3970 or in mineral
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~_ oil on the whole. This is

~— particularly characteristic for

- mineral oil (MWSD = 275

s00 B | um) as compared to the

mineral oil Nexbase 3043

(MWSD = 1063 um) refined

0 05 1.0 1.5 in process of hydrocracking.

Concentration of additive, wt.% The furthest augmentation of
Fig. 2. Resumptive data of lubricating properties of  concentration of additives
tested base oils subje;:éé?tﬁ?encentranon of ZDDP (up t0 0.5: 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 times in cases of
mineral 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
1.5 wt.%, has distinguished itself by higher lubricating properties of same
kind in comparison with the synthetic oil Priolube 3970 which contained the
analogously small amounts of antiscoring additive Lubrizol 5705.

600

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 marks itself
by the initially 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 mineral 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 severe is
the gears teeth meshing problem.

1. The objects of 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 generally have 1500 rpm (1800 rpm) and 3000
rpm (3600 rpm) rotational 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 technical condition is evaluated by monitoring
bearings housings absolute vibration.

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

The general kinematics’ scheme of turbo unit with steam turbine,
ordinary double-helical gear train and electric 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 journal bearings 1 and

2) rotational speed is ng,, =8000rpmand n,,, =10500rpm, and the electric
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generator rotor (running on antifriction bearings 7 and 8) rotational speed is
Nee =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 train driven rotors:  first
machinep = 700kwW, T =4 460Nm, w =157 rad /s and the second machine
P =1250kW,T =7960Nm, w =157 rad /s

B

% ataliln c & b ‘mm

T T T . ) ) Hzl
T s e Fig. 2. The 700 kW turbounit 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
acceleration 143 m/s? is dominated
The 700 kW 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/s®) of 4™ bearing &
measured in axial direction and ™ b
dominated in vibration | ‘ ‘ ol
acceleration spectra. The gear ‘ ‘
vibration intensity is too high 0

2007.05.28 03:14.18 2007.05.28 09:14:13

for long term safe operation Amax=227,3M/S?, agys=113,8m/s’
mode of this turbounit.The a_..=167dB, a,, =161dB

1250_ kW' turbo _Unlt gear Fig. 3. 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 ams and amax values: driving gear
The vibration acceleration root Z:=21 rotational speed 10 500 rpm=175 Hz, teeth

meshing frequency 3600 Hz dominated
mean square value
ams=113,8 m/s* and maximum peak value am»=227,3 m/s* plots shown in
Fig. 3.
3. The high speed 9500 kW power turbo unit epicyclic gear driver
vibration

3

07 Acceleratior [mis*2] 2507 Acceleratiori [m/s*2]

ot

200+ 2004

0.

36



The epicyclic gear trains, are those in which one or more gears orbit
about the central axis of the train. Thus, they differ from an ordinary
parallel shaft gear train. The most significant advantage of epicyclic gears is
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 equally 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 el. generators. They eliminate axial 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
shafts run in plain bearings or multi-lobe bearings.

o5 [o5 ]my: [55]ws ool Epicyclic gear units
| \ can operate at up to
‘ 1% higher efficiency
than a parallel shaft
gear unit, and are
inherently quieter than
parallel  shaft gear

806 ] °c [724 1 76,1 | °C 59,2 | oC

L ) , units, with lower noise
Flig. 4. Turbo unit scheme with epicyclic gear train and vibration
with monitoring vibration and technological characteristics.
parameters
Freq[5420  [Hz] [52 1846 mise2] A, B, C and D - the

typical vibration evaluation zones
according stated in 1SO 10816
and ISO 7919. Numerical values
AL I Looof vibration accelerations
T oo e e MR assigned in Fig. 6 may serve as
Fig. 5. Epicyclic gear train case horizontal guidelines in evaluation technical
acceleration spectrum measured in frequency ~condition  of  gear  power
range up to 16 000 Hz transmissions.
ags = 20l0g,,(a/a,) a, =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 ayms and amax.
2. The ordinary helical gear train
has few times higher vibration
acceleration level in comparison

-?"1 |
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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 7. =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, w =157 rad /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 velocity 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 m/s* and dominated in the
spectrum, (29 teeth -187 Hz = 5420 Hz)
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THE CALCULATION OF ALLOWABLE COOLING
AND HEATING RATES FOR A GATE VALVE SKS1
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1. Introduction

A steam valve SKS1 s ‘
(Fig.1.) is produced in Cl——

NINELY
some subtypes according to ) NN 4

a raw material. This is a .
wedge valve with two in- &
line settled cut-offs. The -
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.

To avoid damages, a
producer suggests to keep I
cooling and heating rates in Fin.1. Geometrv of the steam valve SKS1
range 3 ? 6 [°C/min]. This
suggestion is not 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 work methodology
2.1. Geometrical properties of the valve and their mean substitutes

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

— the external diameter of a valve’s body do =535 mm

— the internal diameter of a valve’s body di =370 mm

— the external diameter of a valve’s vertical part  dg, = 800 mm

— the internal diameter of a valve’s vertical part  dij, = 570 mm

The UE regulations requires to calculate mean substitutes of the physical
dimensions:
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— mean diameter of a valve’s body  dys =452,5 mm = (dy+d;)/2

— mean diameter of a valve’s vertical part  dy, = 685 mm = (doy+dip)/2

— thickness of a valve’s body wall  eps = 82,5 mm = (d,-d;)/2

— thickness of a valve’s vertical part wall emb = 115 mm = (dyp-dip)/2

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

Up = 1,45 = do/di

— quotient of the mean diameter of a valve’s vertical part to the diameter of
a body z=1,51 = dyp/dms

2.2. Working environment for the steam gate valve SKS1 made
from steel 13HMF
Working environment conditions are determined by the following
six parameters of a steam flowing through:
— minimum pressure in a cycle Pmin = 0 [MPa]
— maximum pressure in a cycle Pmax = 18 [MPa]
— minimum temperature in a cycle 9y, = 20 [°C]
— maximum temperature in a cycle  9max = 555 [°C]
—required start and stopping cycles n = 2000
— number of cycles (start from cold state 20°C) till cracking
appearingnpax = 5n = 10000

2.3. Material properties

Material properties for the steel 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 [MPa] is assigned as a
working pressure p. Aminimum tensile strength at the environment
temperature of 20 [°C] is set t0 omin g = 490 [MPa]. The Poisson’s ratio is
set to v = 0,3. A substitute temperature complies with the formula:

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

where: tmin — minimum temperature in a cycle, ty.x — maximum
temperature in a cycle. The expression is evaluated to t” = 421,25 [°C]. Such
substitute temperature determines the values of the following material
properties:

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

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

— thermal expansion ratio B = 1,521-10-5 [K']
— thermal conductivity A = 40,7 [W/mK]

— specific heat capacity Cer = 625,3 [J/kgK]

— density P = 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. - pp) [22].
2.4. Allowable difference of a temperature Ay
The allowable difference of a temperature Ag denotes a difference
between the element’s internal 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 simplicity of
the formulas, the following coefficient W is introduced:

W=aqa, . E./(l-v) [KIMPq]

where: o4 — thermal stresses concentration ratio, 5 — thermal
expansion ratio at the substitute temperature, Ei~ — Young’s modulus at the
substitute temperature, v — the Poisson’s ratio. The value of W is evaluated
to W = 6,05 [MPa/K]. The « ratio, appearing in the above expression, is
defined by the formula:

_7 2

% = \/[2 LA R G "1)] +0,81.2*

where: h — heat penetration, for steam is evaluated to 1000 W/m?K, z
— quotient of the mean diameter of a valve’s vertical part to the diameter of
a body. The ¢ ratio is evaluated to o; = 1,43.

In the beginning of the starting, the allowable difference of a
temperature equals to At; = 75,8 [K]. This value is calculated from the
following formula:

(p — pmin) . Atl — (ftang,min _sttang,pmin) [K]

At the end of the starting, the allowable difference of a temperature
equals to At;: =-99,2 [K]. This value is calculated from the following
formula:

' (fan ,min_Afan , max)
(P=Prw) Al = — 0P K],

In the beginning of the stopping, the allowable difference of a
temperature equals to At, = 99,2 [K]. This value is calculated from the
following formula:

(p _ pmax) . Atz _ (ftang,max_véftang, pmax) [K]

At the end of the stopping, the allowable difference of a temperature
equals to Aty: = 23,4 [K]. This value is calculated from the following
formula:
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' (fan ,max_Afan , min)
(P=Ppn) Aty = 0O K],

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

D
v, = At-—1

2
Yoyl s

where: Dy, — temperature equalization ratio, y., — shape ratio, eps —

mean thickness of a valve’s body wall. The shape ratio has value of y, = -
0,402 and this is evaluated from the formula:

_ 1, (U’ )-(3u’ )4, 4In(u,)
Tol =8 Wy
where: U, — quotient of the external diameter to the internal diameter.
Allowable cooling/heating rate is determined by the formula:

D,
v, = At-

th
Yeyl €fis

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 allowable cooling and heating rates for the steam gate valve
SKS1 were calculated according to EU regulations. The calculation
procedure is presented with the details in this paper.
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1. Introduction
A steam valve SKS1 (Fig.1.) is produced in some subtypes according
to a raw material. This is a wedge valve with two in-line settled cut-offs.
The space between these cut-offs is a pressurized vessel filled with a
working medium. The valve is designed for two-way flow and working as
completely shut or open.
5, | To avoid damages, a
~ =T Y producer suggests to keep
Y 4 cooling and heating rates in
s y range 3? 6 [°C/min]. This
& suggestion is not supported
e ) 4 by any form of calculations.
] - In this paper author presents
j% — 4 calculation of allowable

\ iE T cooling and heating rates
[NEEAN A 8 1| 1. conducted according to TRD
Fig.1. Geometry of the steam valve SKS1

regulations.

2. Description of the approach and work methodology

2.1. Working environment for the steam gate valve SKS1 made
from steel 13HMF

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

— minimum operating pressure Pmin = 0 [MP3]

— maximum operating pressure Pmax = 18 [MPa]

— minimum operating temperature Smin = 20 [°C]

— maximum operating temperature Smax = 555 [°C]

—required start and stopping cycles  n=2000

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

The greatest allowable pressure of a working medium p = 18 [MPa]
is assigned as a working pressure p. A minimum tensile strength at the
environment temperature of 20 [°C] is set to oyin g = 490 [MPa].

The Poisson’s ratio is set 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 elasticity  Eg- = 1,841-10° [MPa]

— minimum yield strength Ov29« = 221,75 [MPa]

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

— thermal conductivity Ag = 40,7 [W/mK]

— specific heat capacity Ce = 625,3 [J/kgK]

— density po = 7718,2 [kg/m®]

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

2.3. Allowable amplitude of stress changes

A amplitude of symmetric stress range 2o, may be calculated from
the formula:

25, = A+B-(n,,)" [MPq]

This formula introduces coefficients A and B, which are used to
calculate allowable amplitude of stress changes 2c,. The amplitude is
evaluated to 26, = 585,5 [MPa].

2.4. Reduced allowable amplitude of the stress changes at 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 f;
depends on the minimum yield strength at the substitute temperature. In the
considered case, the f; is set to a value of f; = 1,0. The corrected allowable
amplitude of the stress changes is evaluated to Ac™ = 585,5 [MPa]. It was
calculated from the formula Ac” = 26,/f; [MPa]. If the corrected allowable
range of the stress changes at the substitute temperature Ac” is greater or
equal to doubled minimum yield strength o 29+, then the reduced allowable
amplitude of the stress changes is evaluated from the formula
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Aoy =.2-0,,, -Ac”  [MPa]. In the considered case, the allowable

amplitude is evaluated to Acj; = 509,6 [MPa].
2.5. Stress in element descended from the working pressure
An element stress descended from the working pressure cj, is
evaluated from the sequence of formulas:

O =y (P)- P 2 - [MPa]
am(p):amo'f4+2'fu(p)

%m
f,(p)=15- b 35
140 455[ J( my3

Due to the ovality U = 0, the coefficient is set to f,(p) = 0. Next,
fs =1 and aye = 3,2 and this leads to am(p) = 3,2. Thus, the stress in 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 stress is
Gipmax = 133,6 [MPa]. Obviously, the stress descended from the minimum
pressure equals to Gipmin = 0 [MPa].

2.6. Minimum and maximum stresses in 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 phase is
assigned to y = 1,0. Taking these facts into account, it is possible to evaluate
the minimum stress in a cycle o; min = -188,0 [MPa] and the maximum stress
in a cycle o; max = 321,6 [MPa]. These values are calculated from the
following formulas:

o —0;, i —AGC;
o o 4P ipmin I[MPa]

imin — ipmin 1_7/

Cimex = A0, + 0, [MPa]

2.7. Allowable difference of a temperature Ay

The allowable difference of a temperature Ay denotes a difference
between the element’s internal 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
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beginning of the stopping, the end of the stopping. For better simplicity of
the formulas, the following coefficient W is introduced:

W =23 [K/MPa]

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 equals to Ag; = —23,5 [K]. This value is calculated from the
following formula:

Agy =W (0,0 — O-ipmin) [K]

where o nin — minimum stress in a cycle, cipmin — stress in the
element descended from the minimum pressure.

At the end of the starting, the allowable difference of a temperature
equals to Agy- =—40,2 [K]. This value is calculated from the following
formula:

ASl‘ =W- (O-imin —Ojp max) [K]

where o, max — Stress in the element descended from the maximum
pressure.

In the beginning of the stopping, the allowable difference of a
temperature equals to Ag, = 23,5 [K]. This value is calculated from the
following formula:

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

where o; max — maximum stress in a cycle.

At the end of the stopping, the allowable difference of a temperature
equals to Ag,» = 40,2 [K]. This value is 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 is introduced:

V=a,/®, s’ [min’]

where: ag« — temperature equalization ratio at the substitute

temperature, ®;— shape ratio, s, — substitute wall thickness. The shape ratio
may be evaluated from the following formula:
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_ 1. (Up?2D)-(3up? -1)—4-Up 4-In(up)
8 (Uo?—1)-(uo?-1)?

where ug — quotient of an external surface radius to an internal
surface radius. The shape ratio for the considered gate valve equals to @ = —
0,416. Next, the mentioned above coefficient V may be evaluated. The V
equals to V = -0,135 [min™]. Allowable cooling/heating rate is determined
by the formula:

vy =V A,

Finally, the calculated cooling/heating rates have the following
values: vy = 3,17 [K/min] in the beginning of the starting phase, vg- = 5,43
[K/min] at the end of the starting phase, vq, = =3,17 [K/min] in the
beginning of the stopping phase, vy, = -5,43 [K/min] at the end of the
stopping phase,

4. Summary

The allowable cooling and heating rates for the steam gate valve
SKS1 were calculated. The calculation procedure is presented with details in
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 especial 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
consequences of such failures happen to be too expensive. Thus, a failure 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 mechanical systems in 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 structure
not having studied 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 studies 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 module vibration amplitudes.

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

Another 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 electronic
equipment during its use and in the testing stage as well as the original units
to determine shapes and frequencies of vibrations of functional boards with
the aid of piezoelectric 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
slowed 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, elements, cases and walls of the typical
block of the aviation electronic equipment is given. Particular attention has
been given to the development of methods and means to protect structures
against 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 passing, 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 rigs with 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
sealing in the packages of avionics micro-assemblies affected by an
alternating excessive pressure appearing in case of a climb to an altitude 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 specialists in 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
completely 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 electronic
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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 electronic
components.

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

Cinin P.I., I'opoces A.1.
Xmenvruyoruil nayionanenuti ynisepcumem, Yxpaina, silin@mailhub.tup.km.ua

[ToBepHEHHS OYMIEHOI BOIM Y EKOJOTIYHY CHUCTEMY IPHPOIU €
HalaKTyaJIbHIIIO 331a4€el0 JIIOJICTBA.

ExcriepumenTanbHi  OCTiDKeHHsT OynM HampaBlieHI Ha BHBYEHHS
3MiHHM BOJHEBOro nokaszHuka (pH) BogonposiaHoi Boxu Bix yacy ii 00poOku
B KaBiTalifiHoMy mpuctpoi. Bci mocmiam mpoBOAWIMCS TMPHU KiMHATHIN
TemriepaTypi. BumiproBanus pH 3xificHIoBasiocst 3a JOMOMOTo0 i0OHOMipa
EB-74. Tounicts BuMipioBanb + 0,05. BusBuiocs, 1o i3 30iIbIICHHIM
yacy KaBitaumiiHoi o0poOku pH Ttakoi Boam 3pocrae, TpHUUOMY TpHU
OJHOYACHIH [Mii MarHiTHOro Mojsi B 3HAYHO OUIBININ Mipi, HDK micis
3BUYaiHOI KaBiTauii (puc.1). /o meBHOI MipH 11e MOXKHA ITOSICHUTH TUM, IO
BHACJTIJIOK MarHITHOI 0OPOOKY 3MEHIITYETHCS KOHCTAHTA JTUCOITIAIT BOJH Ta
3pocTa€e MOTEeHINIaN 11 ioHi3ari [1].
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Puc. 1. 3anexunicts pH Boau Bix yacy Puc.2. 3anexnicTsb Jorapupmy
kagpiTanii: m — 3mina pH npn aii ONTHYHOI IIILHOCTI peaKuiliHol
rizpokasiTanii Ta oMarHiuyBaHHs; cymimi CH3;0H - KMnO, Bix 4acy

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

B mopanemiomy Oyiio MpoBEIACHO MOCTIKCHHS KiHETHKHM XIMIYHHX
peakmiii B cepemoBumii Bomu mmicns 30-TH  XBWIMHHOI OOpOOKH B
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KaBiTalliiHOMY TIPHUCTPOi. SIk MozienbHy peakiito Oyno BUOPaHO OKHCHEHHS
METaHOJIy IIepMaHraHaToM KaJilo B KHCIOMY cepefoBumii. [lpu
xomrentparii CH;OH 0,5 M i KMnO, 4-10° M Taxa peaxiiist mpoxomuTh i3
TIOMIPKOBAaHOIO MIBUAKICTIO, SIKa JIO3BOJISIE HAJAIHHO CIiAKyBaTH 3a i
niepebiroM. 3aBasky 3a0apBICHHIO NEpMaHraHaT-iOHA KOHTPOJb 32 XOJ0M
peakuii 37iiicHIOBaN (HOTOMETPUIHUM METOIOM ((POTOENEKTPOKATIOPHUMETP
K®K-2). st uporo B MipHy konOy Ha 50 M BHOCHIM 1 MJ MeTaHOIY,
2 M 2 M cynbhaTHOI KUCIOTH Ta 3BHYaliHy BOAY (KOHTPOJIBHUU 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), IO B CEPEIOBHIN BOIU
TTicyIs KaBiTalii NIBUAKICT peakilii 3HaYHO 3POCTaE.

Bignomennst e(ekTHBHOI KOHCTAHTH INBWJAKOCTI peakiii y BOJIi
micist kaBiTanii (k') mo Takoi x y 3Bnyaiiniii Boxi (k) cranoButs: k'/k = 3,5.
Tpoxu MeHIIE 11e CIiBBiHOMIEHHS JJIs1 €(peKTUBHOI KOHCTAHTH IIBHIKOCTI
peaxIii B CepeIOBHUII BOIM MICIIs KaBiTallil 3 TOETHAHHAM Jil MarHITHOTO
nons (k"): k"/k = 2,5. Taka 3MiHa KiHETHKM peakuii CBIIYHUTH PO pi3Ke
3pOCTaHHS “CTPYKTYPHOI TeMIlepaTypu’’ PO3UHHY, TOOTO, TEPMOJAUHAMIYHI
XapaKTepPUCTUKH CHUCTEMH BI/AINOBIAAIOTH IapaMerpaM poO3YMHY MpHU
i JIBUIICHH] (DI3MYHOT TEMITEPaTypH.

31aTHICTD BOJY /10 CaMOOpraHi3alii BHACIIZIOK yTBOPEHHS BOJHEBUX
3B’S3KIB MOSICHIOETHCS THM, 1110 Mojiekyna HoO € moaBiitHuM cumeTpuaHuM
JIOHOPOM 1 aKIENTOpPOM IPOTOHIB. SIK B piKOMY, TaK i B TBEpAOMY CTaHi
BiIOYBA€ETHCSA B3AEMOIis MTPOTOHIB OJIHIET MOJICKYJIU BOIM 3 HEMOAUICHUMU
napamMH eJeKTPOHIB JBOX APYIMX MOJEKYN, a TaKoXX B3a€MOJiS JBOX
HETOJIUIEHHUX Tap €JIEKTPOHIB OIHIE] MOJIEKYJHU 3 MPOTOHAMHM JIBOX JPYIHX
MoJeKya. TakuM YMHOM, KO)KHa MOJIEKYJla BOOU B3aEMOJI€ 3 YOTHpMa
CYCITHIMH MOJIGKYJIaMU 4epe3 BOMHEBI 3B’si3ku. OCOONMBICTIO BOJM € i
BHCOKA YYTJIMBICTD /IO 30BHIIIHIX BIUIMBIB Ta 30€peeHHs 1MaM’sITi PO HUX
MIPOTSITOM TIEBHOTO 4acy. B 1boMy BiJHOIIEHHI BOJa € TEPMOJMHAMIYHO
HE3pPiIBHOBAYKEHOIO CUCTEMOIO.

OckisIbKH BOJHEBHUH 3B 530K Mae 4acTkoBo (HalO %) koBajeHTHUI
XapaxkTep, 110 OyJ0 ITOKa3aHO peHTreHorpadiyHuM MerofoMm [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 MoOJieKya Bomu. [lis
XiMIYHHX (DaKTOpiB (HANPHUKIIAJA, PO3YMHEHHS CIUPTIB) NPU3BOIATH 10
pyHHYBaHHS IMX KOMIUIEKCIB, a Jisf (i3uyHuX (Mar"iTHe ToOJIe,
TeMmepaTypa) - i JJ0 MOHOMEpH3aIlil 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 TPEJCTaBUTH HacTyrmHUM uyuHOM [3]. B mporeci
CIUIECKYBaHHSl TYXHUpLS IJIKOM JOCTaTHRO  €HEprii, sKa Ipu IbOMY
BUAUIIETBCS, JJIs 1OHI3amil Ta jgucomliamii BOAM 1 Tra3iB 3 BHUCOKOKO
NIPYXKHICTIO TIapH BCEepelIHI KaBiTaumiiHOl mopoxHuHHM. 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 PaIUKAIIH:

H,O — H° + OH° + ¢°
H?+ Oz — HOOZ OH?+ Hz — H°+ Hzo

Jus Ttakoro razy, sk N, B 3BYKOXIMIYHHMX peEakisiX KiHIIEBUM
pe3yabTaToOM € (hikcallis a3oTy:

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

AKTHBHI YaCTUHKH, KOTPl BUHUKAIOTh B CUCTEMI, IiCIsI IEPEXOAY B
PO3YMH TiIpaTylOThCS 1 pearyroTh 3 PO3UMHEHMMH pedoBHHaMu. Bce e
MIPU3BOJMTE 10 3MIHHM (Pi3UKO-XIMIYHHX BJIACTUBOCTECH BOJIU: 301TBIICHHIO
pH, 3pocTaHHIO eNeKTPONpPOBITHOCTI BOAM, 30UIBIICHHIO YWCIa BUIBHHX
10HIB Ta aKTMBHUX PaJAMKaJiB, 3MiHI CTPYKTYPH Ta aKTHUBaIii BOJH.

3ampornoHOBaHO  KOHCTPYKII ~ Majora0apuTHOro  MOOUIBHOTO
oOasHaHHS SIKE€ BIJHOCHUTHCS JIO BOJONOCTauyaHHS, a caMe MO0 THX
NIPUCTPOIB, SIKIi BUKOPUCTOBYIOTHCSI JJIsl MIATOTOBKM  CTiYHOI  Ta
MPOMHUCIOBOT BOJAM i 11 MOJAJBIIONO BHUKOPUCTaHHS puc.3, puc.4.
CrpoekToBaHO 00JTaTHAHHS Ha OCHOBI BiOpaIliifHoro rigpomynbcatopa [4].
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Puc.3. Biopauiiina yctanoBka s Puc.4. IIpucrpiii 111 kaBiTaniiiHo-
KaBiTaliiiHOI 3MiHH BJIACTHBOCTEIH BOIH i3 MarHiTHoi 06po0ku Boau 3
HACOCHUM e(exkTOM €JIEKTPOMATHITHUM NPHUBOAOM

3anpornoHoBaHi  KOHCTPYKINi  BiOpariiiHoro oONamHaHHA — JUIsS
KaBiTaliWHOI Ta KaBiTAalliiHO - MarHiTHOI OOpOOKM BOOM JArOTh
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MOXJIMBICTE ~ OOpOOJIATH  HEBENHMKI 00’€MH  BOJIH 3 MaJIUMHU
€HEePrOBUTPATAMU 3aBJISIKU POOOTI MPUBOAY Y PE30HAHCHOMY PEKHMI.
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ABTOKOJIEBAHUSA HEJTUHEHHBIX
I'MPOCKOINIMYECKUX CUCTEM B ITPUJIOKEHHUU K
JUHAMMUKE BBICOKOCKOPOCTHBIX POTOPOB

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

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

ABTOKONIE0aHNST HETHPOCKOITMYECKUX POTOPOB MPH PA3TIOKEHUH HX
YIPYIuX JMHUH TO COOCTBEHHBIM (YHKIMSM HEBpAIAIOIINXCS BaJlOB
OITUCHIBAIOTCSI OOBIKHOBEHHBIMH HEJIMHEHHBIMH UG depeHIIaIbHBIMU
ypaBHeHUAMH. lopazmo ©Oonee TpyaHOH — 3ajmauell  OKa3bIBaeTCs
HCCIIEOBaHHE aBTOKOJIeOaHU THPOCKOMUYECKUX pOTOpOB c
pacnpeneNieHHbIMH M COCPEAOTOYEHHBIMU MacCaMM H3-3a 3aBUCHMOCTHU
cOOCTBEHHBIX (YHKIMI M OECKOHEYHOrO CIIEKTpa 4YacTOT MpsSMOH |
oOpaTHOW mperieccuii poropa (HE paBHBIX Jpyr OpPYyry) OT YIJIOBOH
CKOPOCTH €r0 BpAIlleHUs], a TaKXKe OMHCAHUEM MABIDKEHHS TAaKUX CUCTEM
HENMHEHHBIMU  JAudQepeHMaIbHBIMA  YPaBHEHUSIMM B YacTHBIX
MPOU3BOJAHBIX.  3aBUCHUMOCTSMH,  HUCIOJB3YIOIIMMU  QHAJIOTHYHBIE
MEpEMEHHBIE, BBIPAXKAIOTCSI KPAEBBIE YCIOBUS U YCIIOBHS CONpPSDKEHUS B
TOUKaX 3aKpEIJICHUs COCPEAOTOUYEHHBIX JJIEMEHTOB pPacCMaTpUBAEMBIX
CTPYKTYP.

Jls uccnenoBaHus aBTOKONIEO0AHUH CTOJIb HEOPAWHAPHBIX 0OBEKTOB,
KaK YIOpyrueé THUPOCKONMMYECKHE CHUCTEMBI, HCIOIb30BaH MPUHIMII
paszeneHus ABWXKEHWH Ha “ObICTpble” W “MEUICHHBIE’, PaBHO KakK M
BBEICHHE COOTBETCTBEHHO “‘OBICTPOro” M “Me/yIeHHOro” BpeMeHH. B aTom
Cllydae MCKOMOE MOYTH NEPUOJUYECKOE pEIIeHHEe MOXKHO INPEACTABUTH B
BHUJIE psiia TIOUTH NEPUOANYECKUX QYHKIHH 110 MaJIOMy NIapaMeTpy, Kakaas
13 KOTOPBIX 3aBHCHUT OT “‘ObIcTporo” M ‘‘MemieHHoro” BpemeHH. Ecium
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HEKOTOpble M3 COOCTBEHHBIX YaCTOT W YacTOTHl BO3MYINAIOIIUX CHJI
CBSI3aHBl JIMHEHHO HE3aBUCHUMBIMH LEJIOYMCICHHBIMA PE30HaHCHBIMHU
COOTHOHIEHHSMH  (C  TIOJOXKUTENBHBIMH WM OTPULATEIBHBIMHU
K03 dHUIMEeHTaMH), TO MOTYT HMETh MECTO KpPHTHYECKHe ciydan. B
HacTosiieil paboTe yxaenseTcs OCHOBHOE BHHMAaHHME HEKPUTHYECKUM
cnydasM. Mcnonp3oBaHME OMMCAaHHOIO MOAXOJa IO3BOJISET HAWTU Bce
MOYTH TEPHOANYECKUE PEKUMBI Ui HEKPUTHUECKHX PE30HAHCHBIX
COOTHONIEHHH W OTBEYAIOIIMX WM COOCTBEHHBIM YacToTaM, IIOJTY4YHB
BO3MOXKHBIE 30HBI aBTOKOJNIeOanuii. [Tocne yero jerko BeLACNSIOTCS 00J1aCTH
YCTOWYHMBOCTH M HEyCTOWYMBOCTH HMCCIIEyeMOro poTopa. Beioupas gpopmy
3aBHCHMOCTH HEJIMHEHHOr0 JeMII(QUPOBAaHUS, MOXKHO yKa3aTh MHTEPBAJIbI
0e30MacHO MM HeXenaTeldbHOW obsactu paboThl cucteMsbl. [locnenHee
olpenensercs BEJTMYUHON aMIUTUTY/IBI MIpeeTbHBIX LIMKJIOB
aBTOKOIEeO0aHUH poTopa.

HNCITOJIb3O0BAHUE SABJIEHUSA AD J1JIA
OBHAPYXEHUSA JTJOKAIIUU U BEJIMYNHDBI
YTEYEK KUJIKOCTHU U T'A3A

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

B psge otpacieii 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 pAle CIy4aeB K HEBO3MOXKHOCTU O3KCIDIyaTallMd W3ACIHA U JIPYTUM
OTPUIIATENIGHBIM ~ TOCTCACTBUSIM. 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 (HaUMeHBITUI
PETUCTPUPYEMBIH TTOTOK ra3000pa3HOTO ITU PACXOJ JKUIKOTO BEIIECTBA) U
MIPOU3BOIUTEIHHOCTH KOHTPOJIS.

Jnst  psma  METOmOB  JOCTHTHYTHI BECbMa  Mailbie  HOPOTH
YYBCTBUTEIBHOCTH. JTO MPUBOIUT K HEOOXOJMMOCTU CKAaHUPOBAHUS, PE3KO
CHIDKAIONIETO MPOM3BOIUTEIHLHOCTh 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 CIICHUAJIBHBIX HWHAWKATOPHBIX BCHICCTB IPUBOJUT K
HEBO3MOKHOCTH SKCILTyaTallun 00BeKTa KOHTPOJIA BO BPpEMsL HCHBITAHUI Ha

TepMETUYHOCTD.
VYkazaHHbIC HEAOCTAaTKU JACIarT BECbMa HpO6J’I CMAaTHYHBIM
MPUMCHCHUC TpaaAUIIMOHHBIX MECTOA0B TCUCUCKaHUA JUIsL

9KCIUTYaTUPYIOUIUXCS KPYITHOraOapUTHBIX COCY/IOB JaBJICHHUS, HAlOPHBIX
TpyOOIIPOBOZIOB M APYrHX paboTaroummx Ioj H30BITOYHBIM JaBJICHHEM
00BEKTOB.

Takum oOpa3zoM, I MOAOOHBIX OOBEKTOB MPU TEUEHCKAHWU B
YCIOBUSIX ~OKCIUTyaTallud OCHOBHOE 3HAuYeHHWE MpHOOPETaoT TaKHe
TpeOboBaHMS K MeTolaM (CpeAcTBaM) TEYEHUCKAHUs, KaK OTCYTCTBHE
CHeUaIbHOI0 MHANKATOPHOI'O BENIECTBA U OOJIbIIas JUCTAHIIMOHHOCTD.

B onpeneneHHoll Mepe yka3aHHBIM TPEeOOBaHMSM YOBJIETBOPSIET
MeTon akycrhueckod omuccun (AD), O0OBIMHO peanu3yeMblii B
OECKOHTAKTHOM BapHaHTe. lcTekaromas 4yepe3 HEIUIOTHOCTH CTpYs rasa
TeHepHpYyeT B OKpYXKalollel cpeie aKycTHYecKHe KoieOaHHs, KOTOpble
PETUCTPUPYIOTCS € TOMOIIBIO IpueMHoro npeodpazosanus (I1I1). Meron
nmeeT OoJiee BBICOKHMI MOPOT YYBCTBUTEIBHOCTH (10 10° Ms'Ha/C), HO HE
HYXIaeTcsi B WHIUKATOPHOM BEIIECTBE M 00JalaeT MOBBIIICHHON
JIMCTaHITUOHHOCTBIO.

Ocobenno »¢dexruBHbii MeTon (AD), xoraga (IIIT) maxomurcst B
KOHTaKTe CO CTeHKOM KOHTponupyemoro oObekta. B ciydae
METaJUTMYEeCKOW CTEHKH 3a cueT OoJjiee BBICOKMX IUIOTHOCTH MaTepuaya H
CKOpPOCTH 3BYKa B HEM, OOECIIEUMBAETCS PE3KHH POCT JAUCTAHIMOHHOTO
Merofa. [lone3Hbie curHasibl (aKyCTHYECKHE BOJHBI, OEryIIUe 10 CTEHKaM
KOHTPOJIMPYEMOro 00beKTa) HECYT MH(OpMAaNUIO O MeCTe PacHOJIOKEHUS
nx ucroyHuka (yreuku). [ToaToMy C MOMOIIBIO CHCTEMBI CTallMOHAPHO
pacrionoxeHHbIX [1I1 MOXKHO pemuTh 3aaady JOKaMK YTEUKH, He puoderas
K CKaHUPOBAHUIO.

Takum  o0pa3oM, paccMaTpUBaeMblii  METOA  TEUEHCKaHWS,
Ha3BaHHBIA B COOTBETCTBHH CO CIIOCOOOM €ro peayu3aldd aKyCTUYeCKH
KOHTaKTHBIM TedenckanueM (AKT), oTKpbIBaeT BO3MOXHOCTH YIyYIIEHUS
psila XapaKTepUCTHK U TPUMEHEHHS B YCIIOBUSIX AKCIUTyaTallud OOBEKTOB.

Juns  uccnenoBanmst AKT HamMm  mcnonb3oBaHa — aKyCTHKO-
sMuccuoHHas anmapatrypa A®d-15, kortopas cepuilHo Bhimyckaiach I[10O
«Bomnnay (r. Kumunes). [Tpnbop umeer yactorHslii auanazoH n0 600 k[ 1.

Ha ocHoBaHmM NpOBENEHHBIX HCCIEIOBAaHUH 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; UX MOIIHOCTH C MOBBIIIEHUEM YacTOThI CHMXKaeTcsl. B To ke Bpems
CHEKTPbl CUTHAJIOB, T'€HEPUPYEMBIX TEUbIO, 3aHMMAIOT OoJiee IIUPOKYIO
MOJIOCY, TIO3TOMY TEepeXox B 00JacTh 4acToT Bhimie 60 KI'I| MO3BONSIECT B
3HAYUTENBHONW Mepe YMEHBIIUTH BIUSHUE BHEITHUX MOMEX.

B 3aBucuMOCTH OT cCHEKTpa CUTHajga M aKyCTUUECKHUX CBOMCTB
00beKTa BEpXHsis 'paHuIia BeIOUpanack B peaenax 200-600 kI,

Jliis onpeneneHyst KOOPAWHAT TEYH UCTIONB3YIOT TaKUe CIIOCOOBI KaK
MIOUCK CUTHAJIa MO HANpPaBJICHUIO U aMIUTUTYIHBIN.

Hamu ncnonp3oBanach aMIUTUTyHAs JIOKALUs, 3aKIIOYAIOIIAsACS B
CPaBHEHHM AaMIUIUTY]l AaKyCTHUYECKHMX CUTHAJOB B PA3JIMUHBIX TOYKAX
TIOBEPXHOCTH 00beKTa KOHTpoJs. KoopAMHATBI MCTOYHHMKA ONPEACNSIINCH
M0 W3BECTHOMY 3aTyXaHUIO aKyCTHYECKHX KoiebaHWi B BBIOpaHHOM
JMana3oHe 4acTtor. PaccrosiHue la 10 Mecta y Teuku B TpyOOmpoBOjE C
JIBIKYILEHCS JKUIKOCTBIO ONMPEAEISIIOCh BEIPaKEHUEM

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

TpyOOIPOBO/IC;
Ua, Us — HanpsokeHus (CpeIHEBBIIPSAMIICHHBIC 3HAYCHUS aMILUTHTY/IHI)
Ha Beixoaax I1I1;
Ecnmu nmBUKeHWE KUIKOCTH OTCYTCTBYET (COCYIBI TAaBJICHHUS), TO
BbIpakerue (1) yrmpomaercst

lae 1 Ua

la="2%_ = Jog| ==
2 2o 9 Us

[IpoBenennbie uccrnemnoBanus nokasanu, 4ro (AKT) ormuuaercs

MPOCTOTONH METOJMK TMOJNYUCHHUs] HCXOMHOW WH(popManuu, He TpedyeT

MIPUMEHCHHUS CIICIUATBHBIX HHIUKATOPHBIX CPEIl, TIO3BOJIIET OOHAPYKUBAThH

YTEUKY U OIIEHMBATh €€ MapaMeTpbl JAUCTAHIMOHHO NMPU HEBO3MOXKXHOCTH

HEMOCPEACTBEHHOI0  JOCTylna K  yTeuke. BbIABIEHHBIE  IOpPOTH

YyBCTBUTEIHLHOCTH METOJIa COCTABJISIOT:

- IPH YTEUYKaX JKUJKOCTH, HAXOJSIIUICS MO M30BITOYHBIM JaBiicHHeM 14

MIla - 2107 mM¥/c;

- TIpW yTEeUKaX rasa, HaXOMIsAIIerocs moj u30sITOYHBIM AaBiieHueM 20 MIla

1,510 m¥c;

- TOCTHKUMasl JUCTAHIIMOHHOCTE -5-20 m.

)
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C y4eroM yKa3aHHBIX MNPEUMYIIECTB METONA €ro paIMOHaIbHO
NPUMEHATH Ha 00BEKTaX, HAXOMSIIMXCS MO/ U3OBITOYHBIM JaBICHUECM, IS
KOTOpBIX (a) TpeOyercst ObICTpOe OOHApY)KEHHE W JIOKAlUsl OTHOCHTEIBHO
OoiplIMX yTeyek;, u (6) JOMYCKAIOTCS CYIIECTBCHHbIC BapHalld
napaMeTpoB Uil OOECIICYCHHUs] ONTHUMAJBHBIX (0 OTHOIICHHIO CHUTHAJ-
noMexa) THAPOTMHAMHYECKUX PEKHMOB.

Cexknusa npodjgeM MaTepHUAJOBEeACHHUS

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

Kopaicosa HIT, Munsman FO.B.Y, Ilopsouenxo H.E.*, Mopdosey H.M,
Bapabaw O.M?, Jleekasn T.H.*
Uucmumym npo6rem mamepuanosedenus um. U.H. Opanyesuna HAHY, Yipauna,
38 (044) 424-30-61, korzhova@ipms.kiev.ua
%Oak 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

[Iporpecc B  o0macTn  SHEPreTHYECKOrO  MAIIMHOCTPOSHHMS
(IpOMBIIIUIEHHBIE MIapOCHIIOBEIE YCTaHOBKH, HeTEXUMHIECKOE
o0opy/noBaHue, Tra30Bble TYpOMHBI CaMOJETOB 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.

Knaccuueckune criaBbl THTaHa KOHKYPEHTOCIIOCOOHBI CyIepCIiaBam
HUKENs TNpU cpedHux Temmeparypax. OJHaKo HHM3KOE CONpPOTHUBIICHUE
OKHCIICHMIO Ha BO3JyX€ OlpaHHMYMBAE€T UX HCIOJb30BAaHUE MpHU
noBeIIeHHBIX TemriepaTypax (cBbime 800 °C). HoBbIM NepcrneKTHBHBIM
HaNpaBJICHUEM SBISETCA CO3[JaHME KOHCTPYKLHOHHBIX MaTepUaloB Ha
ocHoBe amromuuuaoB TutaHa AlsTi, TiAl, TisAl. Dtu uaTepMeTamvIBI
COXPAHSIOT YIOPSAAOYEHHYIO CTPYKTYpY JO BBICOKMX TeMIepaTyp u
MIPEBOCXOJAT MHOI'OKOMIIOHEHTHBIE O- ¥ [-TUTAHOBBIE CIUIaBBl II0
xkapocrorikoct.  Cpenn  HUX  0co00e  BHUMAaHHE  IPUBJICKAET
untepMeraina  AlsTi,  KOTOpbIi ~ OJHOBPEMEHHO C  BBICOKUMH
MEXaHMYECKUMU XapaKTepPUCTHKAMU HMMEET HaMMEHBIIYI0 IUIOTHOCTh
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(3,3 r/em®). JlerupoBaHue ero XpOMOM CIIOCOGCTBYET BBICOKOI CTOMKOCTH K
OKHCIICHUIO OJaromapsi oOpa3oBaHUIO HAa MOBEPXHOCTH MACCHBUPYIOIICH
TUICHKH M3 OKCHIa amoMuHusi. OTMETHM, 4TO MPH pa3pabOTKe CHUCTEMBI
JIETHPOBAHHUS IS TIOBBIIICHHS KAPOCTONKOCTH CIJIABOB TPOWHOM CHCTEMBI
Al-Ti-Cr HeoOXOmMMO yYHTHIBATH €€ BIUSHHE HA LEJNbIA KOMILICKC
CBOMCTB, TaKUX Kak (ha3oBas CTaOMIIBHOCTh, MEXaHHYECKHE CBOWCTBA W
KApOMPOYHOCTh. JIJIsl MOJTYYeHUs KAYECTBEHHBIX MMOKPBITUA W3 ITUX
CIUTABOB HX COCTaB JOMKEH obecreunBaTh (HOPMHUPOBAHUE 3alIUTHBIX
OKCHJIHBIX CJIOCB, UMEIOIIMX JOCTATOYHYIO MEXaHHYECKYIO MPOYHOCTH H
aJITe3UI0 ISl CTAOUITBHON pabOThI IPH TEMIIEPATYPaX HKCILTyATALIHH.

s BeibOpa cocTaBa CIUIaBa, MEPCIEKTUBHOTO JUIS UCIONb30BAHUS
B KaueCcTBE MOKPBITHI Ha CrutaBbl Thtana u Ti1Al, Gsita mpoBenena padbora
MO HCCIEMOBAaHHIO JUTMTEIBHON JKApOCTOMKOCTH CIUIAaBOB Ha 0ase
onnodasHoro L1, narepmerammina (cruiaB 1, tabnauma 1), SBTEKTHUECKHX
CIUTABOB C YyYaCTHEM 3TOr0 MHTEPMETAUIH/IA (CIUIaBbI 2-7) U U3BECTHOIO B
nurepaType craBa Ha ocHoBe V- TIAl (crumaB 8). OTMETHUM, YTO KOMITIEKCHI
JICTHPYIOUINX DJIEMEHTOB OBbUIM BBHIOpAaHBI HA OCHOBE IPEABAPUTEIBHBIX
HCCIIeIOBAaHUI U IUTEPATYPHBIX TAHHBIX.

Tabnuna 1. Xumuueckuii u Gpa3oBbIii COCTaB CIIIABOB

» XUMHYECKHi cOCTaB, aT. % E o

g g5

S| AL T | cr M"Y | HF[Si|Re|V |z [Mn|Nb| §8

1630 20220 - | - |- -1]-1|-]- - L1,

2 | 83085110 01 [~ [o2] - | - | - |o2]| - | - | Liep
3 90| 220|230]| - L T e e T R Y
41550 205 2301 - | - | -] -1 - |- [15] - | - | Li+p
5 | 549 2131230 0L | - | - |05 - | - [02] - | - .

6 | 550|212 [160| - | - | - | - 1040 - [20] 08| Li+p
7 1550 [ 242 |200| - |O01[02[05] - | - | - | - | - | Li+p
8 |40 40| 20| - |- |- | -|-]-]-/|-]20 ETT'QZ

Nzyuenne xkuHetuku oxuciaeHus npu 900 °C mpoBoauiaocs B Medd
3NIEKTPOCOHIPOTUBIECHHS C U3MEPEHUEM H3MEHEHUs] Macchl 00pa3loB depe3
Ollpe/ielIeHHble  MHTEpBAJIBI  BpEeMEHH (TOYHOCTh B3BEUIMBAHMS Ha
aHamuTHUecknx Becax cocraBisuia +£0,0001 ). OmeHka CTOMKOCTH K
OKHCJICHHIO TIPOBOIWIACH 110 YyAEIbHOMY M3MEHEHHIO Maccel (, a
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CpaBHEHHE CIUIABOB MEXAy COOOH - 1O CKOpPOCTH OKHCIeHHs V.
Pe3ysbraThl HCTIBITAaHNUH IPUBEAEHBI B TAOJHIE 2 M HA PUCYHKE.
Tabnuna 2. Y nenbHOE M3MEHEHUE Macchl (4) U CpeHsIsi CKOPOCTh
okucienust 00pasios B meun mpu 900 °C B Teuenne 100 yac.
Cpennsist
Ipupamenne CKOpOCThb
9 MAaccChI, Mr/eM? OKHCJICHUS,
e MI/eM2To
Gao Gzo 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| 0,12 | 0,22 | 0,25 | 0,29 0,003
4| - - 0,17 | 0,17 0,002
5/ 0.1 | 012 | 0,34 | 0,34 0,003
6| 055 | 0,67 | 1,46 | 15 0,015
71 01 0,1 0,3 0,3 0,003
gl 096 | 1,8 | 2,01 | 2,06 0,020
BUJHO, B BBHIOPaHHBIX YCIOBHMSAX OKHCIEHHS JIY4IIYIO

Kax
KapOCTOMKOCTh MMEIOT 3BTEKTHYecKue cruiaBbl (2-5, 7) Ha ocHoBe L1,
UHTEPMETAJIUAOB (32 UCKIIOUEHUEM CILIaBa 6, JIETUPOBAHHOI'O BaHAJAUEM).
XKapocroiikocTts crutaBa 8 Ha ocHoBe Y-TiAl Ha MOPSAIOK HUXKE.

25

2

2.0

15

1.0

0.5

IIpupoct Macchbl, MI.cM

0.0

Puc. Kunernueckue KpHUBbI€ OKHCJICHHUS CILIAaBOB Ha

0

I[J]P[Te.]'lleOCle BBIJICPIKKH, YaC.

Bo3ayxe npu 900 °C.
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oOpa3oBaBmielics oOKanuWHBL. Takoi Xapakrep KHHETHYECKHX KPHBBIX
xapakrepeH i quddy3MOHHOrO Mporecca OKHCIEHUs M OIHCHIBAETCS
CTeIIeHHON 3aBUCHMOCTBI0 ("=K,T. [lI0THAs OKCHHAs IUICHKA HAa OCHOBE
Al,O3 He ckanbIBaeTcs U ONpenessieT JTUTeIbHOCTh paOOTHI CIIaBa.

[IpuHATO CUMTATh, 4YTO TpPAaHUYHOW paboyeil TeMmmepaTypoi
MaTepuana SIBISIETCS TeMIlepaTrypa, HIKE KOTOPOH CKOpOCTh TI'a30BOM
KOppo3uu He mpessbiaer 10 mr/cm? 3a 100 gacos (ipu TITyOMHE KOPPO3UU
1,2 mm/ron 3to coorBerctByer ~ 0,06 MF/CMZ"IaC). B coorBercTBHE C
STHMH TOKa3aTeIsIMU KapOCTOWKOCTh ABTEKTHUECKHUX CIUIABOB Ha OCHOBE
L1, wHTEepMeTaAIUIMIOB COOTBETCTBYET CTOMKOCTH XPOMHCTBIX U
XPOMOHHKEJIEBBIX CIUIABOB, MaKCHMaJlbHasi TEMIIEpaTypa HCIOIb30BaHUS
KOTOpPBIX MO O3TUM TmokazarensiM  cocraBimsier  800-900 °C, a mo
XapakTepucTukam xxaponpounocts - 500-550 °C.

[omyueHHsie pe3yabTaThl CBUAETEIHCTBYIOT O TOM, YTO IO YPOBHIO
KapOCTOMKOCTH pa3paboTaHHbIE HOBBIE IBTEKTHUYECKUE CIUIABBI TPOWHOMN
cuctembl Al-Ti-Cr 1 MOKPBITHSI HA KX OCHOBE MOTYT OBITh PEKOMEH/IOBAHBI
JIJIs1 UcTioNib30BaHus ipu 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.?, Munbman 10.B2,
Kopaicosa HIT?, Mopoosey HM?, Kpanuexa HAZ
Uncmumym memannogusuxu um. I'.B. Kypoiomosa HAHY, Yipauna,
38 (044) 424-31-80, barabash@imp.kiev.ua
%0Oak Ridge National Laboratory, TN, USA, barabashom@ornl.gov
3I/IHcmumym npobnem mamepuanosedenus um. U.H. @panyesuna HAHY, Vkpauna,
38 (044) 424-30-61, korzhova@ipms.kiev.ua

B Hacrosimiee BpeMsi 3HaUMTENFHO BO3POC MHTEpEC K CIUIaBaM Ha
OCHOBE CaMOr0 JIETKOr0 M OKaJIMHOCTOMKOro amroMuuuma turana AlsTi.
DTOT MHTEPMETAIUIH XapaKTepU3yeTcs KOMILIEKCOM MPEKPACHBIX CBOMCTB,
B YaCTHOCTH, BBICOKOH Temneparypoil mnasnenus (~1400 °C) u BbicOKMM
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 CyIIeCTBYIOIIMX MOAXOJO0B pa3padOTKU MaTepHasoB
Ha ero OCHOBe (MEXaHMYECKOe JISTMPOBaHUE, CHHTE3UPOBAHHUE U JIp.), JJIS
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CO3JJaHUS JIETKUX BBICOKOMOJYJIBHBIX, JKAPOIPOYHBIX M JKAPOCTOHKHX
JIUTEHHBIX KOMIIO3UTOB HaMM ObUIa HCIIONB30BaHA WJES pean3alnuu
IBTEKTHYECKOrO MNpeBpalieHus. MaTpunell HOBBIX KOMIIO3UTOB SIBISIETCS
KyOMYeCKHi JICTUPOBAHHbBIA TPUATIOMUHHU] THTaHA TPOWHO# cuctembl Al-
Ti-Cr co crpykrypoir L1, Crpyktypa u (a3oBblii COCTaB TaKuX
MaTepHanoB GOPMHUPYIOTCS HEIOCPEICTBEHHO PH MPEBPALIEHUH paciliaBa
B 1Be TBepable (a3bl. [Ipn aToM (azoBble cocTaBIsIOMINE CITaBa OJIU3KU K
TEpMOAMHAMHMYECKH PABHOBECHBIM, O00Nagar0T HU3KOW  Mex(a3HOU
SHEpruel, BHICOKOH TEPMHUUYECKOH CTaOWJIBHOCTBIO, YTO IIO3BOJISET
COXPaHUTh YPOBEHb MEXaHUYECKUX CBOMCTB JO BBICOKMX TEMIEparyp.
DBTEKTHYECKHE CIJIaBbl UIMEIOT U JIpyrUe NperMYIecTBa, Harpumep, donee
HU3KYIO B CPaBHEHUHM C WHTEPMETAJUTUIAMH TEMIlepaTypy M HeOObIIOoiH
WHTEPBAJ TUIABJIEHHSI, YTO OOYCIIaBIMBAET BBHICOKHE JINTEHHBIE CBOWCTBA U
MOHMKEHHYIO TOPUCTOCTh CIIUTKOB.

Pemenue 3agaun co3gaHus HOBOrO MaTepHana OCYIIECTBIIAIOCH B
HECKOJIBKO TIOCIIE€OBATENBHBIX ATANOB: ONPEAEIEHUE COCTaBa MAaTpPUIIBI
Oymymiero 3BTEKTHUECKOTO KOMIIO3UTA, TIOMCK COCTAaBOB  CIUIABOB
HBTEKTHYECKOT'0 THIIA U OIpE/eIeHre 0COOEHHOCTEH X KPHCTaJUIN3alHY;
orpeziesieHre cOAIaHCUPOBAHHONW CHUCTEMBI JIETUPOBAHHS, IPH KOTOPOH
COXpaHseTCsl IBTEKTUYECKasl CTPYKTypa M oO0ecreunBaeTcsl HeOOXOAUMBIN
YPOBEHb MEXaHUYECKUX CBOWCTB CILJIaBOB.

ITockonpky HaydyHOW OCHOBOM CO3JIaHUSI CIUIABOB  SIBJISIETCS
JuarpaMMa COCTOSHUS, HaMHU 3KCIEPUMEHTAJIbHO C MCIIOJIb30BaHUEM
KOMIUIEKCAa METOJOB (hU3NKO-XUMHYECKOr0 aHajiu3a OblUI omnpejaerneH
XapaxkTep B3aMMOEHCTBUSI KOMIIOHEHTOB B obsactu L1, nHTepMerayumaa
(puc. 1 a). CruiaBbl W3rOTaBIMBAJIM METOJOM 3JIEKTPONYTOBOW IUIABKU B
aTMoc(epe OUMIEHHOr0 aproHa C HEpPacXxoAyeMbIM BOJB(PAMOBEIM
3JIEKTPOAOM Ha BOAOOXIAXKAAEMOH METHOH IOANHE.
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a
Puc. 1. ®parmMeHT MOBEPXHOCTH JUKBHIYca TPoiiHoi cuctembl Al-Ti-Cr (a);
cTpykrypa L1, uarepmerannnaa (6) u 3Brekrudeckoro (L1,+p) cnuasa (B). Hudpamn
| u 11 moka3aHbl 06,1aCTH, B KOTOPBIX B-TBepablii pacTBOP pacnagaercs ¢
o6pazoBanunem aaromuauaoB TIAICK (1) u AICr; (11).

VYCTaHOBIIEHO CYIIECTBOBaHHE IIHUPOKOW 00JacTH JBYX(a3HbIX
IBTEKTHUYECKUX CIUIaBOB (ee'), 00pa30BaHHBIX JBYMs KyOUUEeCKUMH (ha3aMH:
L1, u B (rme B- tBepmsiii pactBop Ti u Al B Cr). OcoOeHHOCTBIO 3THX
CIUTABOB SIBISIETCS MpeBpamieHHe B TBEPAOM COCTOSHUHM TMpPU  HUX
OXJTAXKCHUH ¢ 00pazoBaHreM uHTepMeTamumaoB TiIAICr u AICr, (obxactu |
u 1), 4To IPUBOAUT K YXY/IIICHUIO MEXaHUYECKUX CBOWCTB CILIABOB.

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

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

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

TBepaocTs, HV 2250 2660

o, MIla 883 2000

Go.2, MIla 471 598

g, % 7.1 22

E, I'Tla 183 180

p, rleM’ 3,3 39

Ha ocnoBe 6a3oBoro (L1,+P) xommosura ObuM pa3paboTaHBI
CIIOXHOJIETUPOBAHHBIE  IBTEKTHYECKHE CIUIABBI, XapaKTEPU3YIOUIHECT
BBICOKUMU U CTA0OWIIEHBIMU MEXaHHYECKHUMU CBOWCTBaMHU BILIOTH 110 750 °C
(puc. 2 a) 1 BBICOKOH jKapoCTOHKOCTRIO 1o TemmepaTyp 900 °C (puc. 2 6).
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H30TePMHYECKOTo OKHCIeHus cnuiaso npu 900 °C (6). (‘Scripta Metall. Mater., 24
(1990) 1441;%Structural Intermetallics (1993) 321.
®Intermetallics, 10 (2002) 293).

0
TemnepaTypa ucnbiranusi, C

HOJ'Iy‘IeHHI)Ie PEIYIbTAThl CBUACTCILCTBYIOT O IMCPCHEKTUBHOCTU
CTpaTeruu CO3JaHUs HOBBIX O3BTCKTHUYCCKUX  CIUIaBOB Ha OCHOBEC
HUHTCpMCTAJUIN[a AJIOMUHHA, KOTOPBIC CICAYCT pPAaCCMATpUBATL Kak
OTIIPpAaBHYKO  TOYKY  UIA I[aJ'H;HefIIHeFO YCOBEPUICHCTBOBAHUA  3TUX
MAaTepruaIoB U MPAKTUYICCKOI'0 UX UCIIOJIb30BaHUA, B YHACTHOCTHU, B KAUCCTBC
)KapOCTOfIKPIX MaTepuaJIoB I HOKpBITI/Iﬁ Ha CIlJIaBbI TUTaHA.

DIAGNOSIS OF THE STATE OF THERMAL
DEGRADATION OF FIBRE REINFORCED POLYMER
COMPOSITES

Rojek M., Stabik J., Wrobel G.
Silesian 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, disastrously or gradually over a relatively 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 observations in conditions of periodical overhauls. When
degradation occurs in a dispersive way within the element's area, without
any visible external changes of physical or geometrical properties, a
classical inspection 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, dispersion 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(,,IZO-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 transition 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 velocity. 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 thermal 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 radicals formation and many other that
substantially decrease mechanical strength.

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

Ultrasouds velocity, m/s
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Results presented
in Fig.3 prove the
possibility of applying
non-destructive
ultrasonic  method to
diagnosis of the state of
thermal degradation of

w polymeric  composites.
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Fig.1 Dependence of ultrasound vawe propagation

velocity on ageing time and temperature.
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Fig.2 Dependence of flexural strength on ageing time
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Fig 3. Relationships between flexural strength and
ultrasounds propagation velocity

4. Conclusions

a) Ultrasonic tests results together with experimentally determined
unequivocal relation between wave propagation velocity and flexural
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 materials 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, optical 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 a matrix. Gradient of mechanical, electrical or
thermal 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 differences in
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 is why 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.

67



2 First of all it had quantities of
ingredients were calculated in order to
make specimens  with  different
BT percentage of AMM (content 5%vol. to

16

T
T

e = @ 50%vol). Magnetization of composites
n - was made using selenium rectifier
CZ s whereas to examine magnetic induction

= i points . . .
1 i contnt 5 magnetic induction meter based on
1 W cartent of A hall’s  effect -  Elimag P-2

milliteslometer - was used. Shape and

Figure 1. Scheme of specimen together dlmen5|on§ of sp_eumens and SCheme

with measuring points 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

5 30 e induction lowering what can
5= AR RET be seen in Fig. 3. The
o E 15 g i highest values of magnetic
1] fH 1 induction for each specimen
= oAU AR L LR are presented in figure 4. As
12 3 4 5 6 7 8 910 can be seen the best result

AMMin composite [%] obtained for composite that

contain 5%vol. of AMM s
Figure 4. The highest average value of magnetic 4,7 mT  whereas for
induction for composites composite with 50%vol. of

AMM achieved 34,4 mT.

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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DEGRADATION OF POLYMER COMPOSITES

Rojek M., Stabik J., Wrobel G.
Silesian Technical University, Division of Metals and Polymers Processing, Gliwice, Poland,
jozef.stabik@polsl.pl

1.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
element volume, without any additional visible external changes of physical and
geometrical properties or when surface changes do not correspond to internal
degradation processes, a classical inspection of a structure condition may not
reveal any dangerous conditions. Therefore, there is a need of searching non-
destructive methods of investigation of the degradation degree. Authors made
such an attempt 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, due to various degrading processes.

2.Experimental
Ern Epoxy-glass laminate (TSE-5, 1Z0-
' m Erg, Poland) was subjected to thermal
ageing. Samples were aged at three
2

3

<— mm
temperatures: 200, 220 and 240°C.

==
& . Samples were degraded up to 2600 hours.
Aged samples were subsequently tested
with thermovision camera. Schematic draw

Fig. 1. Termovision test stand: 1~y rasenting 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. Results and their analysis
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On the basis of this kind of curves analysis the rate of temperature
increase and the time of temperature stabilization were evaluated

The best
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- ageing time and
. = time of
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stabilization,

presented in Fig.
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As can be
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e 9 stabilization and
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*Tisoe e Degradation
process increases

Time of temperature stabilisation [s] thermal
Fig. 5. Relation between flexural strength and time of resistance and
temperature increase 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 stabilization 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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Introduction

Magnesium alloys have been used for a wide variety of applications,
namely in automotive, aerospace, audio and electronic 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 treatment over conventional processes. In laser
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alloying, a laser 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 elements which may be introduced from
either gaseous or solid consumables using a variety of delivery
techniques[2, 4-6].

In the present study, the laser surface modification was conducted by
melting EN-MCMgAI6Zn1 alloy surface and feeding the TiC particle using
High Power Diode Laser (HDPL Rofin DL 020). Microstructural changes
imparted by laser treatment was investigated. Phase composition was
determined and microhardness values of the laser treated samples were
measured.

Experimental

Materials

A cast MCMgAI6Zn1 (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 alloy after heat treatment states was subjected to laser surface
treatment with TiC particles using 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 study 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 distributed in alloyed zone.

The laser alloying 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 MCMgAI6Zn1 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 angle range of 2 ©: 35° - 1152

The X-ray qualitative microanalysis and the analysis of a surface
distribution 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.

Table 1 HPDL parameters

Parameter Value The Cross-section

Laser wave length, nm 94015 mlcr_ohardness of the
modified surface layer

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

Power density range of the laser beam in |0.8236.5 | Automatic Microhardness

the focus plane [KW/cm?] Testing S)_/stem. The_tests
were carried out with a

Dimensions of the laser beam focus, mm | 1.8x6.8 | load of 50g applied for 15
s duration.

Results and Discussion

= -
Fig. 1. M
the interface between the
laser-melted zone and the
substrate

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

... . mainly consist dendritic structure with a particles
icrostructure of

carbide (Fig 2).
The chemical analysis (Fig. 3) of the surface
element composition and the qualitative

| microanalysis made on the

transverse microsections of the magnesium alloys

= after laser treatment magnesium alloy with TiC

Fig. 2. Scanning electron
micrograph laser surface
modified MCMgAI6Znl
with TiC particle, top
surface of the coating
(laser power: 1.6 kW, scan
rate: 1.0 m/min, powder
feed rate: 6-8 g/min)

SE Mg

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
which has also effected by laser modification.
From Fig. 4 shows that the laser surface
treated alloy consist of o -Mg peaks along with the
peaks corresponding to Mg;;Al;, and TiC phases.

Al The microhardness of
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e the modified zone with TiC
B - alloying layer is increased
e o as compared to that of as-
e received Mg alloy. The

increase in microhardness

Zn Ti C . -
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.

ENMCMgAI6Zn1 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
MCMgAI6Zn1 alloy on the cross-sectional plane. The microhardness of
surface layers varied in the ranges 70-200 HV, o5, for MCMgAI6Znl alloy
where alloying material was TiC powders.
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Fig. 4. XRD pattern of the surface of the Fig. 5. Cross-section microhardness profile

as-cast and laser surface treated from the surface, laser power:
MCMgAI6Zn1 1.6 kKW, 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
MCMgAI6Zn1 alloy produce a fine dendritic microstructure with particle
carbide. The detailed X-ray diffraction analysis shows the presence of
mainly o - Mg, phase Mg;;Al;, 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 Techniques in
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 all of
the high-speed steels, as it makes it possible to avoid the inhomogeneous
structure resulting from the crystallization process during the conventional
steel casting [1-12].

The goal of this work 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 structure and properties, characteristic 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.

Mass concentration, [%6]

Element

HS 6-5-2 WC
(o} 0.75?0.90 6.11
Mn 0.20?0.45 -
Si <045 <0.002
P <0.04 -
S <0.04 0.003
Cr 3.75?4.5 -
Ni 0.2 -
Mo 45?55 <0.001
W 5.5076.75 rest
\Y 1.622.2 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
C free - 0.02
Grain > 150 >08
size, um
. wcC
High-
Addition st pg‘e‘fde; rgg\cli\:edﬁr
al a_tomised reductio);l
informati with water, of tungsten
on made by oxides
HOEGANA !
ES made by
Baildonit

Experimental
Materials

The investigations were made using
the test pieces made of the high speed steel
type HS6-5-2 and tungsten carbide (WC)
powders. Chemical compositions and main
properties of these powders are presented
in table 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 steel and WC powders were
mixed at the ambient temperature for 30
min in the special agitator (WAB-
TURBULA-typeT2F) 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 steel. The proportions of
the constituents 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 the initial load of 98.07 N and total load
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Powder formlng proportion
n 10% HS6-5-2 + 90% W(
n 7% HS6-5-2 + 93% WC

w =

H 4% HS6-5-2 + 96% WC|

n 100% HS6-5-2

Powder forming proportion

75% HS6-5-2 + 25% WC
—

1

o

85% HS6-5-2 + 15% WC
3

[

95% HS6-5-2 + 5% WC
100% HS6-5-2

Fig.1 The proportions of the constituents
of the compacted and sintered four-layer
test pieces

Results and Discussion

DENSITY, g/cm3

& =

Sintering time, min
3z 5

60
1250 i

SRS
12107 0.1

Sintering temperature, °C Volume portions

Fig. 2 The density / sintering temperature / sintering

time regression chart for PM specimens

Sintering time, min

Sintering temperature,’C

Fig.3 The
temperature / sintering time regression chart
specimens

Volume portions of WC

hardness / sintering

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 density
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
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 density
measurements,  that  the
density of sinters grows with
the sintering temperature.

In case of test pieces
sintered in the wvacuum
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%, sintered at the
temperature of 1230°C for 60
minutes. The highest density
in case of the gradient
materials with the surface
layer with the test piece with
the volume ratio of WC in

of WC

for PM
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the surface layer equal to 10%
composition is ca. 8.22
glem® Extension of the sintering time
to 60 minutes results also in a slight
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 at the temperature of
1210°C - ca. 68.54 HRA. The
average hardness grows with the
sintering temperature increase to the
value of ca. 80.5 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. 83.5 HRA for Tsp =1230°C.

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

AccV Spot Magn
18.0kV 5.0 80x

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
there is a  possibility 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 distribution control of the reinforcing phases particles in
the matrix and also repeatability of the obtained results. The possibility of
easy dosing and mixing the matrix material with the hard carbide phases
improves significantly its mechanical properties maintaining the required high
ductility of the tool core.
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OBPA3OBAHUE ®YJUIEPEHOIIOJOBHOI'O
YIVIEPOJA ITPU KAPBOHU3ALIUN
I'MIAPATIEJJIIOJO3HbBIX BOJIOKOH
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Co3laHie HaHOCTPYKTYPHBIX MaTepUajioB SIBISETCS OJHUM U3
caMbIX TEpCHEeKTUBHBIX HalpaBlIeHWH MaTepuaioBeleHus. B mocnennee
JIECSITUJIETHE IIUPOKO Pa3BUBAIOTCSl MCCIIEAOBAHUS, IIEIBI0 KOTOPBIX
SBJSCTCSl  MOJYYEHHE  KOMIIO3UTOB,  HAIMONHEHHBIX  YIJIEPOJHBIMH
HAaHOYACTHIIAMH - HaHOTpyOKamMH, HAHOBOJIOKHAMH, (QyJUIepeHaMH,
VABTPATOHKAUMH  TpadUTOBBIMU  IMIeHKaMu. Emie omHod  (opmoit
HAaHOCTPYKTYPHOTO YIJIepoJa, KOTOpass MOXET ObITh ITOTEHIMAIBEHBIM
HAMONHHUTENEM JUTS PA3IMYHBIX MATPHUII SIBJISIFOTCS OHHOHBI, KOTOPBIE MOTYT
ObITh HCHONB30BaHbl ISl CO3JaHHS HAHOKOMIIO3UTOB C BBICOKUMH
MEXaHHYECKHMH U 3JEKTPONPOBOAAIIUMHU cBOHCTBAMU. OHUOHBI OTHOCSATCS
K yINOPSAZOYEHHOMY YITIEpOAy C pemeTKoil rpadHTOnogo0Horo  sp?
yrepona. OHM TpeACTaBISIOT cOOOM MIapOBHIHBIE OOpa3oBaHHI C
JIMaMETPOM OT HECKOJIbKUX JI0 JECATKOB HaHOMeTpoB. IlomoOHble
obpa3oBanus ObUTH omucaHbl B pabore [1]. M3BecTHO, YTO OHUOHBI, TAKKE
KaK M YIJIepo/Hble HAHOBOJIOKHA, SIBJISIOTCS CTPYKTYPHOH COCTaBJISIOLIEH
BBICOKOIIPOYHBIX BEICOKOMOAYJIFHBIX BOJIOKOH Ha OCHOBE KapOuia KpeMHUS
«Nicalon» [2] u BHOCAT CBOW BKJIaJ B MPOYHOCTHBIE CBOKMCTBA ITHX
BOJIOKOH. B Hacrosiiee BpeMsi HHTEpeC K 3TUM CTPYKTypaM BO30OHOBHIICS
B CBSI3U MOWCKOM AaJIbTCPHATUBHBIX HAHOHATMONHHUTENCH UISi KOMIIO3UTOB,
TIOSIBUJTMCH TaKkke paboThl 10 WCCIEIOBAHHIO DIIEKTPHUYECKHX CBOWCTB
OHHOHOB M BO3MOXHBIX WX MNpUMEHEHHil B HaHoTexHomorumsx [3,4]. B
YacTHOCTH, B pabore [3] yCTAHOBIEHO, YTO OHHOHbBI, TONTYYCHHBIC
rpaduTH3anyel anMasza, o0JIaaloT 3JIEKTPONPOBOJSIIMMU CBOHCTBAMH,
TpUOIMKAOIMMUCS K rpadUTU3UPOBAHHOI caxe, a B paboTe [4] moka3aHa
BO3MOXHOCTh HCIOJB30BAHHS IMOJTUMEPHBIX KOMITO3UTOB, HATOIHEHHBIX
OHHOHAMH, B Ka4eCTBE HAHOKOH/ICHCATOPOB.

B mHacrosmeii paGore mpencTaBieHbl pe3yJIbTaThl HCCIIET0BaHHUN
(bynnepeHono00HEIX HAaHOCTPYKTYp yriepoia B (opMe OHHOHOB,
TIOJTYYEHHBIX MPY KapOOHN3AIMU THIPATIIEIIIIOIO3HBIX BOJIOKOH.

Jlis 9KCepuMeHTOB OBLIM MCIOJNB30BaHBI THAPATIEIUTIONO3HBIE BOJIOKHA,
MpPEeBAPUTEIBHO MPOMMUTAHHBIC CHUJIMKATAMH HaTpus. [luponu3 3STux
BOJIOKOH OCYIIeCTBIsics mpu Temmeparypax 800-900 °C. OcHoBHbIe
(PU3UKO-XMMHUUECKHE 3aKOHOMEPHOCTH 3TOr0 Ipoliecca N3JI0KeHbI B padoTe
aBTopoB  [5]. B pesyaprare muponusa  Obla  CHHTE3MPOBaHA
creknokepamudeckas ¢paza SiOC, U3 KOTOPO#H COCTOSIH MHUPOIH30BAHHBIC
BoJOKHA ruapatiemnnonodbl. ®aza SiOC xapakrepusyeTcss HaJIHYHEM
xumuueckux cBszeir  Si-O, Si-C u  amopdHBIM cocTOsTHMEM. ITO
TIOATBEPKIECHO pe3yapTaTamMu HCCIIeIOBaHUM METOJaMHU HK-
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CHEKTPOCKONHH,  PEHTT€HOBCKOrO  JUGPAKIMOHHOTO  aHaiuu3a W
MUKpo3sIeKTpoHHorpaduu. Kak nokasanam uccieoBanusl, CHAHTE3UPOBaHHAS
¢daza SiIOC wunenTnyHa onmcaHHOW B pabore [2] oxcukapOumHoil (ase,
CHHTE3UPOBAHHOW ITyTEM THPOJM3a KPEMHEOPTraHWYeCKUX IOJINMEPOB,
HanpuMep, MOIMKapOOCHIIaHOB, CHJIOKCAHOB W [p., KOTOpas BCIEICTBUE
TEpPMHUUYECKOH HECTaOMIIFHOCTH pa3jiaraercs Ha pa3jIMyHbIe COeTUHEHHs, 1 B
TOM YHCII€ Ha KapOua M JMOKCH] KPEMHHS U CBOOOAHBIN yriepon B ¢hopme
OHHOHOB ¥ HAaHOBOJNIOKOH. Hamm ObUIO TIpOBENEHO HCCIIEAOBaHUE
TEPMHUUYECKOH CTaOMJIBHOCTH CHHTE3UPOBAHHOW CTEKIOKEpaMHYECKOU
¢a3pl. [lng 3TOrO0 BOJOKHA OKCHMKapOHOa KPEMHHS OBLIH IOJBEPIKEHBI
omxury mpu Temmepatypax 1100-1600 °C ¢ u3orepMudeckoil BBLICPKKOIL
TIpH TUX TeMIeparypax B Tedenue 30-60 mun. [Ipu Temneparypax 1200 °C
Ha  gudpakrorpaMmax — MOSBISIIOTCS  NUKH,  KOTOPBIE  MOXKHO
NAEHTU(HUINPOBATH KaK KPHCTOOAIIUT, KapOu KpeMHHUs B-MoauduKannu
u rpadutononoGHeit yriaepoa. [Ipu nopsienny TemMmepatypsi 10 1500 °C
WHTEHCUBHOCTh TIMKOB BO3pacTaer, a Uil yriiepoja OHa JIOCTHIraeT
MakcumyMa (puc. 1).

sic(111)

intensity
o
o
o
1

T
0 20 40 60 80 100
2 theta

Puc.l. PenrreHoBckas aupakrorpamma BogokHa SiOC, 0TOXKeHHOro npH
Temneparype 1500°C

Ha puc. 2,3 mpeacrtaBiaeHbl TUIHMYHBIE 3JEKTPOHHBIE CTPYKTYPHI
SiIOC u yraepoma B (opMe OHHUOHOB, OOPa30BABIIUXCS B pE3YJbTATE
Tepmuueckoro pasnokeruss SIOC.  Cremyer OTMETHTh, 4YTO BECh
CBOOOJHBIA  YINIepoJ, TMONYY4EHHBIH B  pe3ynbTaTe  PasoKeHHs
OKCHKapOu/Ia, HaXOUTCS B BOJIOKHAX B ()OpME OHMOHOB, a €r0 KOJIUYECTBO
3aBHCHT  OT  HMCXOIHOTO  COJAEPXaHUs ~ OKCHAAa  KPEeMHHS B
THPATIICIUTIONO3HBIX BOJIOKHAX.
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100 nm

Puc.2. DaexrponHasi crpykrypa u MOII ¢aser SIOC, cuHTe3MpOBaHHOI M
oTozcKeHHol Tpu 800-1100°C.

Puc. 3. Tumranas 3J1eKTPOHHas cTPYKTYpa u MOI" 0HHOHOB, Ha0/110JaeMbIX PU
pazaoxuennn SiOC npu remmeparypax 1300-1500°C.

Hamu mpoBoamsTcst uccnemoBaHusi 1o JanbHedmiedl oOpaboTke
BosiokoH SIOC ¢ menbio 3KCTpakiuu  (euiepeHonoa00Horo  yriepoaa
(OHHOHOB) JUTS AAJBHEHIIIETO UCIIONB30BAHUS B KAYECTBE ()yHKI[MOHATBHBIX
HATOJIHUTENEH  IMONUMEPHBIX  MaTpuil. [loMy4eHBl  TONOKHUTEIbHBIE
pe3yNbTaThl MPU CO3JAHUU DJICKTPONPOBOMAIINX KOMIIO3UTOB HAa OCHOBE
SIIOKCUJIHBIX CMOJI, HAarmoMHEeHHBIX 1,5-3% OHMOHOB.
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JlapieHue W Temmeparypa, U3MEHss PACCTOSHHUS MEXKIY aTOMaMH,
OKa3plBAalOT ~ HA  BEIIECTBO  OJHOBPEMEHHOE  BO3JCHCTBHE  HA
MHUKPOCTPYKTYPHOM, aTOMHOM H 3JIEKTPOHHOM YPOBHSIX, YTO OIpenesnser
CTPYKTYpY W CBOiCcTBa MaTepuanoB. Hamu MpOBEACHO CHCTEMAaTHYECKOE
uccienoBaHue  QGopMHupoBaHHs  (a3oBOrO  COCTaBa, CTPYKTYPHBIX U
CYOCTPYKTYPHBIX ~XapaKTEPUCTHK M HEKOTOPBIX CBOWCTB TYrOMIABKUX
COCIMHEHUI — KapOHJOB, HUTPHUAOB, OOPHIOB IMEPEXOAHBIX METAJUIOB B
pe3ynabTate BO3JCHCTBHS BBICOKHX JABICHHA W TEMIEpaTyp, a TaKxKe
BHOpoOMOMoIIa.

VYcTraHoBneHO, 4TO BbICOKME AaBiieHHs 10 10 I'ma He mpuBOmAT K
W3MEHECHHIO THMA KPHUCTAJUIMYECKOH pEIIeTKH KapOUAOB TMEpeXOqHBIX
MertayuioB |V-V rpymm nepuoandeckoi TabIuIbl, a JHIIb BBI3BIBAIOT POCT UX
TBEPIOCTH, TeM OOJIBINHU, YeM MeHbIIeH Oblia cuia pasHonMeHHbIX (Me-C)
cBsi3eid. [Ipu 5TOM NPOMCXOTUT COOTBETCTBYIONICE YITUPEHHE PEHTTEHOBCKUX
TU(PAKIMOHHBIX ~ JIHHUM,  CBHACTENBCTBYIOIIEE O  (HOPMUPOBAHUH
cyOCcTpyKTypbl. B Kapbuze u HuTpuae TuTaHa HOPMHUPOBAHUE CYOCTPYKTYpBI
MOMOOHO U HOCUT U30TPOMHBII Xapaktep. OcTaTouHas AeopMaliusi peeTKH
BO3pACTACT C MOBBIIMICHUEM JABJICHHS U TEMIEPATyphl JO OMPEICIECHHOrO
npenena, C JANbHEHIIMM POCTOM TEMIEpPAaTyphl IOJ JAaBICHHEM OHa
cHmkaercs. @OpMUpPOBaHHE TOHKON KPUCTAJUTHYECKON CTPYKTYpPhI qUOOpHIa
TUTAHA HOCHT AHHM3OTPOINHBIA XapakTep: B HANpaBICHUH OCH «a»
HaOmromaroTcst  Oonee  BBICOKME  OCTaTOYHBIE MHUKpOMCKakeHHs.  Mx
OTCYTCTBHE U Ooiiee aKTHUBHOE JpoOieHue obsacTeil KOrepeHTHOro
paccesHHsI MO OCH «C» YKa3blBAIOT HA TOBBIIICHHYIO XPYIKOCTH B 3TOM
HAMpPABJICHUH, YTO MOXET OBITh CBS3aHO C YCHJICHHEM KOBAJICHTHOIO
B3aUMOJICHCTBHSL BJIOIb OCH «C» B YCIOBHSAX BBICOKOTEMIIEPATYPHOIl
00paboTku moxa namieHueM. JledopMaIioHHBIC BO3JCHCTBUS, CO3/1aBacMbIe
BBICOKUMH  JIaBIICHUSAMH B YCIOBHSX MHOTOKPATHBIX MEXaHHYECKHX
BO3/IeiicTBUI (BHOpOIIOMONIa), B HUTPHUAAX THTaHA W BaHAAUS (OPMHUPYIOT
nehopMarMoHHbIe JIeDeKThl YIAKOBKH, PACCYMTAHBI BEPOSITHOCTh U SHEPIHS
nX 00pa3oBaHMSI.

CrenaH BBIBOJ, YTO OCHOBOW (pOPMHPOBAHHS CTPYKTYpPhI U CBOWCTB
MaTepUajoB TOJ JCHCTBHEM BHENIHHUX BO3JMCUCTBUI  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 rumos u ceapxu, Kewyeckas Homumexnuxa, Homvwa, e-mail: zois@prz.edu.pl
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[IpuMeHeHne KOHIEHTPUPOBAHHOTO TEIUIOBOTO IIOTOKA JJIsl TTOBEp-
XHOCTHOT'O YIIPOYHEHUS YYTYHHBIX OTJIMBOK OTKPHIBAET HOBBIE BO3MOXKHO-
CTH TIOBBIIIEHHS UX U3HOCOCTOMKOCTH. M3ydanoch BIUSIHUE MUKPOCTPYK--
TYpHl TOBEPXHOCTHOI'O CJIOS OTIMBOK M3 Yyr'yHa Ha BEIMYMHY HW3HOCA.
HccnenoBanuck MaTepuanbl B HCXOJHOM HEOOpaOOTaHHOM COCTOSHHH,
rocsie TepMooOpabOTKH, TMOCie JUTEHHOr0 YHNPOYHEHHs C MPUMEHEHHEM
XOJIONWIBHUKA, a TAKXKE Mmocie ObicTpoli kpuctamuusanuu (meroq GTAW).
HWccnenorannsiii uyryn cojepxkan 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 UMETH (QeppUTO-
TIEPJINTHYIO CTPYKTYpPHI OCHOBBI U BKITIOUEHHs TIapOBUAHOTO rpadura. Hc-
XOJIHasl TBEpAOCTh OTAUBOK cocTaBisia 15SHRC.

[Tpu TepmooOpaboTKe MPOBOAMIACH 3aKajKa 0Opas3IoB B BOJAE C JIO-
0aBJICHHEM CpEJICTBA, CHIKAIOUIEr0 CKOPOCTh OXJakAeHHs. B pesymbrate
(opMupoBaack CTpyKTypa, OCHOBY KOTOPOI COCTaBIISUIM MPOIYKTHI 3aKal-
K, B KOTOPBIX HaOJIOJAJIUCh BKIIIOYEHHS IapoBuaHOro rpagwura. Trepao-
cTb Takoro uyryna pasHsutace 40HRC. ITpumeHeHne X0noqunbpHUKa MO3BO-
JIUJIO TOJTYYUTH B TOBEPXHOCTHOM CJIOC OTJIMBKH IIEMECHTHTHYIO 3BTEKTHUKY,
COJIepIKalllyl0 ayCTEHWT, IEMEHTHT M Tpa(uTHBIE BKIIOUEHHs. B pe3yib-
TaTe OXJIAXKJICHUSI MaTepualia 0 KOMHaTHOH TeMIepaTypsl ayCTEHUT MPEB-
parwics B nepiut. CpeaHee 3HaYEHHE PACCTOSHHS MEXIY IUIACTHHAMHM B
9BTEKTHKE TAKOrO YYr'yHa COCTABIANO A,,=3,2 MKM. OTIUBKH, YNPOYHEH-
HBIE JIUTEHHBIM MeTOI0M, nMenu TBepaocTb oT 44HRC Ha rimydune 2MM 10
39HRC nHa rnyOoune 4mm. [{1s1 M3roToBIEHUs] 00pa3loB, ITOBEPXHOCTHO
YIIPOYHEHHBIX METOJOM OBICTPOI KpHCTaJUTU3alMH, OTIMBAJIKNCH B IIECOY-
Holi popme muTku pazmepoMm 200xX50x10 MM. DTH IIUTKA OILIABISUTUCH B
atMochepe aprona wiu remust (ooopynoBanue FALTIG 315AC/DC) ¢ npu-
MEHEHHEM BOJIL(PAMOBOT0 3JIEKTPO/a JUaMeTpoM 2,4 MM, yIIPOYHEHHOTO
okucbo Topus. Cmna toka cocrasmsua 1=50,130,210,300 A u ckopocTh
CKaHUpOBaHUs AnekTpuueckon myront Vs=200,400,600,800 mm/mun. s
MHTEHCU(UKAMK MpOIecca OTBOJA TEIUIOTHI (IIONYYEHHs! YCIIOBHH, NMpH-
OMDKEHHBIX K YCIIOBUSIM ITOBEPXHOCTHOT'O OIUIABIICHUS! OTIMBOK C OONBIIOHN
TEIJIOEMKOCTBIO) YYT'YHHBIE IUIUTKH YCTAHABIMBAJIKMCH B IPOTOYHOM KaJo-
pHUMeETpe, TO3BOJISIONIEM OMBIBATh MX HI)KHIOIO MOBEPXHOCTH ITOTOKOM OX-
nakaaromied Boasl. B obiacty orstaBieHni 00pa3oBBIBAINCH BOJIOKHUCTAS
Y TUTACTHHYATAs I[EMCHTUTHBIC 3BTEKTHKH. [Ipu OBICTPOM OXJIAXKICHHUHU JIO
KOMHATHOW TeMIIepaTypbl YacTh ayCTEHUTA NPEBPaTHIACh B MAPTEHCHT.

CTpyKTypHBII TIapaMeTp A 3BTEKTUKUA 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 BeIMUMHA PABHSNACH Ag,=1,23 MKM, a Ans OIUIaBJIEHUH B
atMocdepe reans A,,=1,32 MxM. PaszHuna B 3HaYEHUSIX CTPYKTYPHOTO Mapa-
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MeTpa, MOBHIMMOMY, BBI3BaHA TPAJUCHTOM TEMIICPATyphl B CBapOYHOU
BaHHE KHJIKOT'0 METaJlIa, TCOMETPHsI KOTOPOU 3aBUCHT OT HEPTHUH, IOJBE-
JIGHHOW AJIEKTPUYECKOM Iyroll K MOBEPXHOCTH KUAKOro Merasa. [lpu-
MEHCHHE B Ka4eCTBE 3alUTHOI'O ra3a aproHa IMO3BOJISET MOJTYYHThH Y3KUU
CTONO Tyr'", @ IPU MCIOIB30BAHUH TeJIHsl, UMEIOLIET0 OOJIBIIYIO TEIIONpO-
BOJHOCTh, (popmupyercst Oonee mmpokas ayra. [IpuMeHeHue renus B Ka-
YecTBEe 3aIUTHOIO ra3za odecreyrBaeT MoJABOA OOJBIIEro KOJMYEeCTBa Tell-
JIOTBI K 00JIACTH OIUIABJICHUS. Pa3uduns B MUKPOCTPYKTYPE BBI3BIBAIIU Pa3-
JIUYUS B TBEPAOCTH 30H OIUIABJICHUS. PaBHsUTach OHA ISl OTIIABJICHUM, BHI-
TIONHEHHBIX B arMocgepe aproHa, 65HRC, a omnaBnenne B aTtmocdepe
renus gasajo tBepaocts 60HRC.

[Ipu TPpUOOTEXHUYECCKUX HCIBITAHUSIX B KayeCTBE Marepuaja KOHT-
pTena ObUT BHIOpaH OENBIM YYr'yH, 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 NPMKUMAJICS K JUCKY
(xoHTpOOpa3elr), KOTOPHIA OBLT 3aKpPEIUICH B YCTPONCTBE, IPUBOISIIUM
JIUCK BO BpalleHue. IHTEHCHBHOCTh U3HOCA PACCYUTHIBANIACH 110 (POpMYIIE:

Zi:a)/ | (1)
rae: o=A4m/p'S, CM, Am - U3MEHEeHHe Macchl 00pasia, T; |- myTs Tpenus,
CM; S- IUIOMIAZb MOBEPXHOCTH KOHTAKTa, CM%, p- IUIOTHOCTH MaTep-Haia
o6pasia, T /cm°,

Cuna HopManpHON Harpy3ku cocraBmsuia F= 100H, nunelinas
CKOPOCTH OTHOCHTEJIFHOTO IIepeMeleHus] o0pas3noB Vi= 1,6M/cex; Bpems
ucnbiTands 120 MuH. Pe3ynmbpTaThl MCCleOBAaHUM IMOKA3bIBAIOT, YTO MU
OJTHOM M TOM K€ XUMHUYECKOM COCTaBE MHTEHCHBHOCTHh U3HOCA 3aBHUCHUT OT
MUKPOCTPYKTYpPhI UyTyHa, CGHOPMHPOBAHHOW B TMPOIECCE YIPOYHCHUS
MOBEPXHOCTHOrO ¢j10st (puc. 1). Hanbosbiyio H3HOCOCTONKOCTh TOKA3au
00pa3Ipl, YIPOYHEHHBIC METOMOM OBICTPOM KpUCTAUTH3AIMU (METOT
GTAW). Ilpuuem Hammydmuidi pe3yiabTaT MOJYYEH HPH MOBEPXHOCTHOM
OIUIABJICHUH OTJIMBOK B 3aIlUTHOW aTMocdepe aprona. B cBs3u ¢ 3tum
JTANTBHEHIITNE UCCICIOBaHUS MPOBOIWINCH Ha 00pasiax, 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 ycaoBHii
i 3,0E-08 © KPHCTANIN3ALHN: A-HcX0aHOE
5 2,5E-08- E . COCTOsIHUE; B-TepmooOpaboTka;
% 2,0E-08 { - E — g —o C-aureiinoe YHpoYHeHHe;
§ 1.5E-081 < g — E — D-ynpounenne wmerogom GTAW B
E éjggiggﬁ = - — 3 —] armocdepe reausi; E-ynpoune-Hue
= 0,0E+00 metonom GTAW B atmoc-(hepe aprona

obpazel

IIpoBeneno comocrabnenne 3¢ ¢peKxTa ynpouHeHus (TBEpAOCTH) U U3-
HOCOCTOMKOCTH YyryHa B 3aBHCHMOCTH OT IIapaMEeTpPOB OIUIABIICHUS
meronoM GTAW — cuibl TOKa U CKOPOCTH CKaHHUPOBaHUs Iyrou (puc. 2).
Y CTaHOBIIEHO, YTO C YMEHBIIEHHEM CHJIBI TOKa M YBEIUYEHHEM CKOPOCTH
CKaHHWPOBAaHUsI TBEPAOCTH (pUC. 2a) M M3HOCOCTOMKOCTH (puc. 2b) mare-
puana cymectBeHHO Bo3pacratoT. ITpu ucxonnoit teepnoctu 180HV mocne
TIOBEPXHOCTHOM 00pabOTKH MPOUCXOIUT €€ MPUPOCT B 4-5 pa3 10 3HaUEeHHH
750-880HV. IIpn 3TOM WHTEHCUBHOCTH M3HAIIUBAHUS Yyr'yHa YMEHbIIAET-
Csl Ha JIBa MOPSIJIKA: OT 420-10™ 1o (1,5-7)'10'10.

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 | | —&—60OMMWMAH —X — BOOMM/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 YYyryHa (a) 1 MHTEHCHMBHOCTH ero m3HaumBauus (b) ot
CHJIBI TOKA H CKOPOCTH CKaHHpoBaHus Ayroii (Meroq GTAW, apron, F= 100 H,
Vi=1,6 m/cek)

[Mocie ucnpITaHUil HA W3HOC M3YydYallaCh MHKPOCTPYKTYpa 00OpasioB B
MOMEPEYHOM CEUEHHWH YTO [O3BOJIET YTBEPXkAaTh, YTO BBICOKAs
HU3HOCOCTOMKOCTh ~ YyryHa, MOBEPXHOCTHO  YIPOYHEHHOTO  METOJOM
ObICTpOM  KPHUCTA/UTM3AIMH, SBJISIETCA  PE3YJAbTATOM  3HAYUTEIHLHOTO
U3MENbYEHHST [IEMEHTHUTHON OSBTEKTHUKH, COCTOSIICH U3 BBIACIECHHI
[IEMEHTUTA, OKPYKEHHBIX MPOAYKTAaMH 3aKajlku M  CTaOMIBHOTrO
OCTATOYHOrO ayCTEHUTA.
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MHOI'O®YHKINIMOHAJIBHBIE JETOHAIIMOHHBIE
MOKPBITHUS U3 MOPOILIKOB HA OCHOBE Ti-AL

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

Hayuonanvuviii mexnuueckuil ynusepcumem Yipaunvt “KITH”

IMoka3ano, 4to 3a cuer mnpuMeHeHus mopomkos Ti-50Al ¢
pPa3IM4YHBIM TEHE3UCOM M LEJICHANPaBIEHHOIO BO3JEHCTBUSI Ha HHUX
ra30BBIX Cpe[] IPU HAIBJICHHH MOXXKHO THOKO YIPaBJIsTh IIpoleccoM ¢aso-
U CTPYKTYpooOpa3oBaHHs (POPMHUPYEMBIX M3 HHMX ITOKPHITHH pa3iWYHOTrO
Ha3HauyeHus. [Ipy MCHONB30BaHUM JINTOTO MHKPOPAa3MEPHOIO IOPOIIKA Y-
TiAl ero ¢a3oBblii cocTaB HacneayeTcs MOKpbITHEM. IIpuMeHeHue
HAaHOCTPYKTYPHBIX ~ AKTHBHPOBAHHBIX  MEXaHHYECKUM  JISTUPOBAHHEM
nonugasHBIX  MOPOLNIKOOOPa3HBIX ~ MaTEpHAloOB  IO3BONIsIET  Oosee
3¢ PEKTUBHO BIMATH HA 3BOJIOIMIO X CTPYKTYPHI U COCTaBa B Mpolecce
HaIbUICHUs] W JIeaeT TEXHOJIOTMIO HaIbUIeHHWs Oojiee YHHBEPCAIBHOH M
yrpaBisieMold, Onarojaps Oojiee aKTUBHOMY pEardpoBaHUIO YaCTHIL
MaTtepuana ¢ razoBoi cpenoil. HepaBHOBecHbIE TeMmepaTypHO-BPEMEHHbBIE
ycioBust (a3000pa3oBaHMsl MPW HAINBUIEHUHW ITOKPBITHS ITO3BOJISIOT HE
TOJBKO TOJyYaTh MeTacTaOwibHbIE (ha3bl, HO U PacHIMPUTH 00JACTh HX
CTaOMJIBHOrO  cyniecTBOBaHWA. IIpM  HWCIIONB30BAaHMM  MEXaHMYECKH
nerupoBaHHoro mopomka Ti-50Al MoxHO chopMHpOBaTh MOKPHITHE Ha
OCHOBe TUTaHaTa amoMmuHus (THamurta) - AL,TiOs mpH OKHCIUTENILHOM
BO3/IeiicTBMM pabodell Ta30BOM cpeasl Ha HAMBUIIEMBIH IOPOIIOK U
KOMITO3MILIMOHHOE ITOKPHITHE Ha OCHOBE aJIIOMUHHMIOB THTaHA C
BKJIIOUEHUSIMH HHUTPHUAOB TIPH a30THPYIOIIEM BO3AEHCTBUM paboueit
ra30BOM Cpeilbl Ha HAIBUIIEMbIH MOPOIIOK.

TuanutHele TOKPBHITHA 00NaaloT yHUKAJIBHBIMH CBOWCTBAMHU:
HUBKUM  KodddurpeHToM TEPMHUUYECKOTO  PACIIMPEHUS, HHU3KUM
KO3((GHUIMEHTOM TEIJIONPOBOAHOCTH, HCKIIOYUTEIBLHBIM CONPOTHUBIICHNE
TEPMUUYECKMM yAapaM, BBICOKOH TPOYHOCTBIO KOTE€3MHM U  aJre3uH,
HCKITIOUYNTEIHHOW CTOWKOCTBIO K PAacCILIaBJICHHBIM MeTaiaM (0COOEHHO K
Al), HCKITIOUHTETHHONW H3HOCOCTOMKOCTBIO TpH Temrepatypax a0 650°C.
[MokpeITHe, coJieprkariee HUTPHIBI, obmamaer BBICOKMMU
TPUOOTEXHUUECKIUMHU XapaKTEPHUCTHKAMHU.
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KOMBUHUPOBAHHBIE BOJIOKHUCTBIE MOJOTHA
JJISI BAITUTHOM OJAEXKIBI OT BO3JENMCTBUSA
OCTPBIX IPEIMETOB U DJIEKTPOMATHUTHBIX
MOJIEN

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

3amuTHas ofexIa OT BO3JeicTBUS OCTPLIX mNpeaMeToB. [is
WCIIONIb30BaHMS B 3aIIMTHON OZIeXK/Ie pa3paboTaHbl U peaM30BaHbl MOJIOTHA
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 HHUTAMHU
BXOJIAT XJIOMYATOOYMaXKHBIC, IIEPCTIHBIC, CUHTCTHYCCKHEC U JPyTUe
BOJIOKHA.

B kauecTBe HOXE3AIUTHBIX U3JEUNA, U3TOTABIMBAEMBIX U3 TOHKOU
METAJUTMYECKON TIPOBOJIOKM W CHHTETHYECKUX BOJOKOH, pa3paboTaHBI
HECKOJIBKO BHWJJOB mepyaTok (puc.l), pKemmepa, [UIEMBI-MAacKH,

KOMOUHE30HEL
. Marepuan TaKUX
‘ U3MIETNA  TpPECTaBIsIET
‘ coboit TPUKOTAKHOE
MOJIOTHO, 00pa30BaHHOE
TOHKOM BBICOKOIIPOYHOM
—

METaJIINIECKON
MIPOBOJIOKOM  JHAMETPOM
0,03-0,05 MM c mOBBIIIEHHBIM CONPOTHUBIICHUEM pPa3pE3aHUIO OCTPBIM
HOXXOM W CHHTETUYECKOW HUTHIO (HEWIOH, KeBiap). B OonbmimHCTBE
CIydacB TIOJOTHO CBS3aHO TEpEIUICTCHUEM JlacTWK 1x1, Koropoe
obecreunBaeT HEOOXOUMYIO AITACTHYHOCTD U PACTSDKUMOCTH MaTepuaia.

Cremyer OTMETHTB, YTO KpOME 3aIluTHOrO 3(ddekra, B 3anmTHBIX
U3JIENUAX YOAeTCA PEaM30BaTh TAKXKE IMOBHINICHHYIO YYBCTBHUTEIEHOCTH
OCSI3aHUS BHEIIHUX MPEJAMETOB, UTO JUIS MEPYATOK SBISICTCS OIHUM U3
OUYCHb BaXXHBIX SKCIUTYaTAI[IOHHBIX KaYeCTB.

I[Ipyu mnonb3oBaHMM  3aIIUTHOW  ONEXJAOW Ha  MPOU3BOJCTBE
(CTEKONBIIUKH, IKECTSHIIUKH, pa3JeIbIIUKA Msca U pBIOBI) yaaercs
HAJICXKHO 3aIIUTUTh ITPOU3BOJICTBEHHBIN ITEPCOHA OT TpaBM. OTMETHM eIlie
HECKOJIBKO chep A(P(GHEKTUBHOIO MPUMEHEHHS ONCKIBI — YEXJBI IS
3aIUTHl TPY30B, MHKACCATOPCKHE CYMKH, MEIIKU JUIS TOYTHl W JAPYyIHE.

Puc.1 — Hoxke3amuTHbIE NepYaTKH
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O0nafasi XOPOUIMMH DKCIUTYaTAl[HOHHBIMU KauyeCTBaMH, OJEKIa XOPOIIO
YHUCTUTCSI OT 3arpsA3HEHUI METOJIOM PYYHON M MAIIMHHON CTHPKH.

Hamu Bemyrtcs Takke pabOThI MO COBEPUICHCTBOBAHHUIO 3AIUTHON
OJIOKIbl JUI TPHIAHHS CONPOTHBICHHS TMPOKONY (UINBL, TBO3.H),
JIOTOJTHUTENBHOM 3alIUThI JAJ0HU U 3aIsICThs (U1 IEPYaTOK), YBEIUYCHUE
KOMGOPTHOCTH  TMONB30BaHHS. OTH 3aJa4d  MOXKHO PElIUTh  Kak
COBEPIICHCTBOBAHWEM COCTABa M  CTPYKTYphl MOJOTHA, TaK W
KOHCTPYMPOBAHHEM CaMHX H3JCTUN (HAIIMBKH, HAKIaAKd) d JAp. Mel
pacrionaraeM MPOU3BOJCTBEHHO-TEXHOJIOTHYECKHM Y4aCTKOM, KOTOPBIit
MOYKET BBIMYCKAaTh OOJBLIME 00BEMbI MOMOOHBIX 3AIIMTHBIX HM3JCIUIl 1O
TEXHUYECKHUM 3a[aHHSM 3aKa34YHKOB.

3anmTHAsT  omeXkAa  OT  IJIEKTPOMATHUTHBIX  M3JIy4YeHHii.
JlinTenbHOE  BO3/EMCTBHE — JJIEKTPOMATHUTHBIX — THOJe  OONbIIon
WHTCHCHBHOCTH HETAaTHBHO BIHMSAET HAa  COCTOSHHE 3J0POBbSl W
paboTocrocoOHOCTh PaOOTHUKOB PEMOHTHBIX CIIYKO B 3JEKTPOIHEPIE€THKE.
Hamu Obuta paspaboTaHa TeKCTHJIbHAsS KOMOWHHPOBAaHHAs CTPYKTypa B
BHUJIE TKaHHU, B KOTOPO MyTeM OMpPE/IeICHHOr0 PACIIONOKEHUS YIIIEPOIHBIX
TEeKCTYpUPOBAHHBIX ~HHTEH B OCHOBE U  yTKE COBMECTHO C
XJIOMYaTOOYMAXXHBIMA ~ HUTSAMH ~ yJaeTcsl  peann3oBaTh  HECKOJIBKO
¢busnueckux 3(GEKTOB, TTABHBIM U3 KOTOPBIX SBJISCTCS IMEPEOTPAXKECHHE
3IIEKTPOMATrHUTHBIX BOJH. OCOOBIM MPEAMETOM HAILETO BHUMAHHS B 3TOM
Marepuaie sIBIIOCh 00pa3oBaHue 0OBEMHOCTH YITIEPOJHON HUTH, KOTOpAs
co3maercss B Ipolrecce KapOOHH3AIMH WCXOAHBIX THIPATIEITIONIO3HEIX
(BHCKO3HBIX) HUTEH.

['maBHOW XapaKTepUCTHUKON IMOJOOHBIX MATEpHAJOB  SIBISIETCS
IKpPAaHHUPYIONIAsl CHOCOOHOCTB, ONIpeAeisieMas BEINYHHOH OCIabiIeHus
SNIEKTPOMArHUTHOIO TOJSl M paccuMThiBaeMass 1o  Kod(pduimeHty
9KpaHUPOBAHHUSL.

B mocnefHue rofpl HMHTEHCHBHOE Pa3BUTHE MONYYMIH PAOOTHI B
obnmacTl CO3MaHUS M WCIIONb30BAHUS  YIIIEPOMHBIX  BOJOKHHCTBIX
MaTepHajoB JUisl CPEICTB 3alUThl OT 3JIECKTPOMATHHUTHBIX H3Iy4eHUH B
IIUPOKOM JMaNa3oHe 4acToT. J{Is STHX IieNieldl HCIHOJB3YIOT BOJIOKHA, B
KOTOPBIX MOXKHO CO3[1aBaTh TpPeOYeMBbIil YPOBEHb AIIEKTPOPUIUUECKUX
CBOWCTB 3a CYET IIEJICHANPABICHHOTO BIHMSHMS HAa COOTHOLICHUE
KPUCTAUINYECKON M aMOp(HOH (a3 B TOHKOH CTPYKType YIIEpOIHOTO
BOJIOKHA TMpPH XHMHKO-TEPMHUUYECKOH 00pabOTKe TUIPATIEIUTIONIO3HBIX
BOJNOKOH. OOnamas BBICOKOH 9NACTHYHOCTBI0O M HM3HOCOCTOMKOCTEIO,
YIJIepOJHBIE HHUTH W3 THAPATIEINIIONO3Bl XOpOIIO IepepadaThIBAIOTCS
COBMECTHO C XJIOMYATOOYMaKHBIMH M CHHTCTUYCCKUMHU BOJOKHAMH B
TKaHH, U3 KOTOPOH U3TOTABIMBAIOT CIICI[OICHKY.

91



HammMu wccnenoBaHUsSMH 1OKa3aHO, YTO B TOKONPOBOISIINX
3alIUTHBIX TKaHSAX U1 pabOTHl HA DJIEKTPOYCTAHOBKaX HMPOMBIIUICHHON
YacTOTbl HEOOXOMUMO HCIIOJIb30BaTh YIJIEPOAHBIE HHTH C YAEIBHBIM
conporusienneM  750-800  Owm/M.  YcTaHOBIEHO, 4YTO  MEXKAY
9KpaHHUPYIOIIEH CHOCOOHOCThIO MaTepHala W XapaKTepPOM pPAacCIOJIOKEHUS
YIJIEpOIHBIX HUTEH B TKAHH CYIECTBYET ONpeNeNeHHas 3aBUCUMOCTb. [1pn
ONITHUMHU3AIMN COCTaBa M CTPYKTYPHI AJIEKTPONPOBOAAIINX TKaHEH ObUM
PEKOMEHIOBaHbl HECKOJBKO THUIOB TKaHEeW, B KOTOPHIX KO3(h(HUIHEHT
sKkpaHupoBaHus npesbimaer 100. YrmepoaHas HUTE B 3TUX TKaHIX
pacriono)keHa Kak B OCHOBE, Tak M B yTKe, 4Yepenysich cC
XJIOMUaTOOyMaXHBIMH ~ HHUTSIMH M 00pasyst TpsIMOYrOJIbHBIE —STUEHKH
OIITUMAJBHBIMU pazMepamMu Sx5-7x7 MM .

Ora SKpaHUpYIOIIas TKaHb HCIOIB3YETCS] B KOMITIEKTaX IS 3aIUTHI
MepcoHaja TIpH pEMOHTHBIX paborax ©0e3 CHATHS 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
o ocHose 260 H, mo yrx

3a HECKOJIBKO JeT
9KCIUTYaTaI[iy 3alUTHBIX
KOMILJIEKTOB (puc.2)
SKPaHUPYIOIINE TKaHU
XOpOoLIOo
3apeKOMEH/1I0BaJN ceOsl.
Nmeromascs B UIIM
HAHY Hay4yHO-3KCHIEpH-

‘ MEHTaIbHas 0a3a
Puc.2 — 3anmmTHBI KOMILUIEKT TEXHUYECKOTO TIO3BOJISIET pa3pa60TaTL u
MepcoHaa B YJIEKTPOIHepPreTuke Jpyrue TEKCTWILHBIE

KOMITIO3UThBI AJIA JKU3HEeoOeCIeueH s YeTOBEKA.

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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dimensions 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 elastomer (Baypren 330) with
M, =300000 and of T,=-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
= 60/30/10 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) at
20 °C tests temperature. The solutions in the mixture of ethyl acetate and n-
hexane were applied. Dilute solution viscosity measurements were carried
out at (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. Initial 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 n > 1.1. Specific viscosity 7, was calculated at
the different concentrations from the efflux time measurements. Finally, the
intrinsic viscosity [n] was determined by the extrapolation to infinite
dilution of Huggins plot n4/c against the solution concentration c.

40 Shear viscosity of
PCP solution increases
with  the increase of
VeoVa-11/MMA/2EHA
content (Fig 1). The
maximum of viscosity at
0.1 -0.15 weight fractions
2l of  copolymer can  be

log 1 [mPas]

experimental 37 1Y) -
- - - theoretical observed. In this case
0 0.1 0.2 03 0.4 0.5 viscosity increases in 65—
w2 85 %, although viscosity

Fig. 1 PCP adhesive shear viscosity as a function of ~ of VeoVa-11/MMA/EHA
VeoVa-11 copolymer content at shear rates % : 1,1’—  solution is 40 times lower
486s%2,2°-7295% 3,3 - 12155" than that of PCP.
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The viscosity of modified PCP adhesive was described by the
additivity rule logn,, =, logn, +®,logn,, where w; and w, are the
weight fractions of PCP and copolymer; n,, m1 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, = [} +bc® ([] is intrinsic

viscosity of single polymer in solution, b is the interaction term and the
slope of n,/c versus c plot.). The specific viscosity 7, of the polymer blend
can be expressed as: 7, =[], (c, +¢, )+ b, (¢, +¢, ¥ ([7]n 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]e +[1]@,, where ws
and w, are the weight fractions of PCP and copolymer: w; = ¢; /Cp, | = 1,2.
Difference between the values of experimental intrinisc viscosity [77]e, and
ideal one [n]iq was calculated by: Alp]=[71,, — 7], .

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

0 -z L3 However, —at  higher
_;/ar/ ..~ _~14 copolymer content (0.09

o e and higher) decreases the

2 | y o blend viscosity down to
T ], slomllg it can be
£ 86 ,/'f’ = N T - we=0.00 attributed to the
T 20008 predominance  of  the

Ll Rl w015 repulsive molecular

" ‘ L et interaction  between the

0 02 04 06 08 1 12 14 polymer chains in solution.

107, ¢/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 .11/MMA/EHA are
compatible only at low

copolymer content.

The VeoVa-11/MMA/2EHA maodified PCP solution shows positive
values of A[#n] 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 exists.

Aln]. ml/g

_9 L 1 L L
0 0.03 0.06 0.09 0.12 0.15

Wa

Fig. 3. The plots of A[ ] as functions of weight
fraction of copolymer

AKYCTHYECKASA ODOMUCCUS B
I'ETEPOCTPYKTYPAX

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

DOnekTpoHHAs TEexXHUKA, paboTaromas B  IKCTPEMalbHBIX
YCIOBHUAX C MAaKCHUMAalbHBIMU (PU3MKO-TEXHHUYECKHUMH MEperpy3Kam,
MPEXKACBPEMEHHO BBIXOTUT M3 CTPOs. JMArHOCTHKA HANEKHOCTH HX
OTJIEIBHBIX DJIEMEHTOB - MOCTOSIHHO aKTyaJIbHAasl POo0JieMa TEXHOIOI OB
u ucciegopateneid. JlepekTsl BO3HUKAIOT HE TOJIHKO BO BpeMs pabOTHI
HEMOCPEJCTBEHHBIX OTJENBHBIX IEMEHTOB, HO U B TPOIlECCE CTApPCHHUS
MaTepHaNoB, W3 KOTOPBIX OHHM H3TOTOBJCHBL. B TreTepocTpyKTypax
HAHODJICKTPOHUKH 3TH SIBICHUS MPOSBISAIOTCS MOCTOSHHO B KaKIOM
Clioe OTJENbHO, B TOM YHCIE MPH TEPMHUUYECKOM, MEXaHHYECKOM U
JIpyroM (QHU3NYECKOM B3aMMOAECWCTBHH COCEJIHHX CJIOEB. B JIOKambHBIX
TOYKaX OTJEIHHOTO CJIOSI U MEXIY 3epeH MaTepuaja HaKalUTMBaIOTCS
neGeKThl W HAHOYACTHIBI, OOBEAMHSAIONIMECS B  KIACTEPHl C
MOCIEAYIONMM 00pa3oBaHMEM MHKPOTpemH. B cocepHmx ciosix
TEeTEPOCTPYKTYp  JeheKToOOpa3oBaHUE  OTIMYACTCS  KUHETHKOM,
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CKOPOCTBIO M MOBEPXHOCTHBIMH (DM3UKO-XHUMHUYECKUMHU H3MEHEHHSIMHU.
Bo Bpemss crapeHuss Marepualia 3JEMEHTOB HAHO3JIEKTPOHUKH
MIPOIECCHl Aerpajanuu U nedhekToo0pa3zoBaHus UIYyT HENOCPEACTBEHHO
B CTpyKType MarepuaioB. [Ipu 3TOM HeoIpemeneHHOCTh IOpPOTrOBBIX
napameTpoB NMpH JeHCTBUM BHENIHMX (U3MYECKUX MOJIeH Ha 00BEKTHI
HajaraeT KOHKPETHbIE OTPaHUYCHUS Ha X NPAKTHUYECKHE IPUMEHEHHSI.

B  wuccienoBaHWsX  BBISIBJIEHO  HPUYUHBI  00pa3oBaHUS,
JIMHAMUKNA pocTa JedekToB U TpaHchopManuyu (QyHKIMOHATIBHBIX
MapamMeTpoB B HAHOAJIEKTPOHHBIX YCTPOHCTBAX B 3aBUCUMOCTH OT
BHEUIHUX (HU3MYECKHX BO3JEHCTBUH C TOYHOCTBIO HW3MEpEHUH
JIOKAJIBHBIX HAHO-M MUKPOTPEIIUH, HAYMHAS OT €AMHUIl HAHOMETPOB,
METOJIOM aKycTHdeckod smuccuu (AD). Meron wuccimenoBanus AD
0asupyercs Ha pEruCTpalMyd aKyCTHYECKUX HMITYIbCOB IIYMOBOIO
XapakTepa OT BHYTPEHHHMX HCTOYHHKOB, B TOM YHCJIE NpPH BHEUIHEH
CTAaTUYECKOW MM JUHAMUYECKOW Harpy3Ke 3JeMEeHTOB KOHCTPYKIIUH, B
T.4. TIpU 3apOXJEHWU W ABWKCHHHM AHMCIOKAUMH M MEX3EepeHHBIX
TpaHUIl, TpPH CPBIBE BHYTPCHHUX MEXAHWYCCKUX HAIPSIKCHUH,
pa3pyLIeHU! 3epeH U T.1L.

C moMompi0 AD MOXXHO HE TOJBKO BBISIBISITH M ONPENEIATH
XapakTep, HO W HalpaBlieHHEe NpolueccoB JedeKTooOpa3oBaHus B
(YHKIMOHATBHBIX CTPYKTYpPaX 3JIEKTPOHHBIX MPHUOOPOB U OTAEIHHBIX
KpHCTaJIax.

HccnenoBanusi mokasajiay, YTO HPH TOPOT'OBBIX M3MEHEHHUSX CHIIBI
TOKa M pPOCTE HANpPsDKEHHS, WMITYJbCHOM YIBTPa3BYKE B JIOKAJIBHBIX
0051acTsIX TETEepOCTPYKTYpP BO3ZHHKAIOT TaKWE YCIOBHUS MOsBIEHUS AD:
HEOIHOPOJHOCTH TPOBOAMMOCTH B 00bEeMe MarepHaja, TeMIlepaTypHbIe
IpaJMeHTHl, TePMOMEXaHHUYeCKHe HamnpsukeHus cepime 10'Tla, korma
MEHSIeTCS JIOKaJIbHass MUKpOIUIACTUYHOCTh MaTepualia, BbI3bIBAIOIIAS
YCKOpEHHUE Jierpajaluu, CHU)KEHHE KIIH, 3P PEKTUBHOCTU
3JeKTpoitoMUHeCHeHIMn U Ap. [Ipu 3ToM ucTouHMKamMu AD SBISIOTCS
JIOKAJIGHBIE YYacTKH peNlaKCallid MEXaHWYECKHX HaNpsDKEHWH —IpH
MIPOXOKJICHUH TOKA.

Pe3ynbratel ncciaen0BaHus KOPPEISIMN MEX/Ty BOSHUKHOBEHHEM AD
U JpyruMH (PUBHYECKHMH, SJIEKTPOHHBIMH M OJIEKTPOHHO- ONTHYECKHMH
SIBIICHMSIMU B TE€TEPOCTPYKTYpax Ha ocHoBe coeamHennid Ga, AS, P u N mpu
MIPOTEKAHNH TTOCTOSTHHOTO TPSIMOTO TOKA NPHUBEIEHBI Ha puc. | u 2.
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BHEpr'I'T:‘F[ KBaHTA. 3B-

Puc. 1 BpemeHHbIe H3MeHEHHsI CIIEKTPOB YJIeKTporoMuHecueHmn GaAsy1sPogs:N, ZnO,
rae 1 — HaYaJbHBI CHEKTP; 2-5 NpH NMOBBLIIICHUH HATPY3KH, B T.4. 3 U 5 yepe3 12 ¢ nmocie
ITABHOI'O YBeJIHYeHHsI HATPY3KH NOSIBJIsIeTcs yeToiunBast AD.
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HE-momoca
CHeKTIpa 2

1.2 1.6 2.0 2.4
DHeprHd KBaHTa. 3B

Puc.2 HeoGpaTumble M3MeHEHHUs CIEKTPA dIeKTporoMuHecteHuun GaAs)1sPygs:N, ZnO
nocJie JUCKPeTHOM A3, Ijie KpuBasi 7 NMo/Iy4eHa Nocj1e BbIIeP:KKH BCeX HArpy30K B TeueHue 720

¢ (12 mun).

O IMOPOTE BO3HUKHOBEHUS AKYCTHUYECKOM

IMUCCHUHN

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

HTY Vxkpaunwr «KIIH», Kues, Ykpauna

Perucrpammss  akycruueckux — CHrHaIoB  AD  OCYIIECTBIISUIACH
MHKPOIIbE30JaTYMKAMU U3 KOMILIEKTa JBYXKAHAIBHOIO aKyCTOIMHCCHOHHOTO
npudopa AD-15 B momocax wacror 20-200 kI, 200-500 k' u 500-1000 kI,
[pu ycwnennn mryma no 70...85 1b snekTprdeckue cUrHasbI HEpepbIBHOH AD
PETUCTPUPOBAIMCH ~ BHYTPEHHMM  cymMmaropoM npubopa A®d-15 kax
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WHTEHCHUBHOCTb, & CUTHAJIBI JIMCKPETHOM BHICOKOIHEPTeTHIEeCKOH AD OT BBIXO/IA
IMKOBOro fieTekTopa AD-15 perncTpupoBauch CaMOIUCLIEM U KOMITBIOTEPOM
1 00pabaThIBaJINCh COOTBETCTBYIOIIMM MPOrPaMMHBIM 00€CIIEYEHHEM.

B pesysnbrare momaroBoro pocra Harpy3Kd ITOCTOSIHHOIO TOKa Ha
HaHOBJIEKTPOHHBIE CTPYKTYphl Ha ocHoBe GaASP, GaAlAs m GaN  Obuto
YCTaHOBJIEHO, 4YTO THUIIOBAas IOPOroBas IUIOTHOCTb TOKA Jyep, KOTOpas
HeoOXo[MMa Tl BOSHUKHOBEHUs AD B HMCCIEAYEeMbIX p+-P-N-CTPYKTypax Ha
ocHoBe Gag 7Alg3AS, Gag gsAln35AS 1 GaASy 15Pg g5 coctasiisier 70-75, 80-87, 53-
66 A/CMZ, COOTBETCTBEHHO, YTO 3HAYHMTEIHHO MPEBBINACT Jyo, 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®
Gag7Al3AS 3,9 75,0 165,0
GagesAlg3sAs 3,9 84,0 201,9
GaASy15Pogs 3,9 66,9 165,9

JHuckperHas AD y mopora BO3HMKHOBEHMS, NpUBEAEHHAs Ha pHC.l,
CBUJIETENBCTBYET O HavaJle 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) - B6JIH3H MOPOra BOSHUKHOBeHNUs 1edexra; (6) - TumaaHOE

Havajl0 pa3pyureHue odpas3ua; (6)- paspylieHne npu GHICTPOM IOINATOBOM H3MEHEHHH TOKA.
Crpesikamu | 0003HAYEHbI MOMEHTBI N01a4H TOKA.

CpenHue  3HaueHMS  IUIOTHOCTEH TOKa, HPHU KOTOPBIX CTAOWIIBLHO

HAYMHACTCS paspyiienre  rerepoctpykryp INGaN/GaN ¢ yderom
Pa3IMYHBIX YCIOBUSIX OKCIUTyaTallMd (TEMIIEPAaTypbl W CHJIBI TOKA) JIsI
Pa3UYHBIX CPOKOB TIPUBEIEHBI B TAOM.2.

Tabmuma 2
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ITnoTHOCTH TOKOB pa3spylIeHus

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

Habtoaemble n3MeHeHHsT COOTBETCTBYIOT IIACTHYECKOH Aedhopmartyy,
TI03TOMY B JIOKJIBHBIX TOUKaX CTPYKTYp Bo3HHKaeT AD. B nccnenoBanusix Obu10
3apErHCTPUPOBAHO KOppersiito AD, (IIyKTyal[Mi KBAaHTOBOTO BBIXOJIA U TOKA
B CTPYKTYpax IpU KPUTHYECKUX TOKOBBIX HArp

wlr=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 crpyxrype mpu 111 A/cM® B MOMEHT Pe3Koii Jerpaiaiiy i NosiB/IeHNs]
MHKPOTpEIHHBI.

DTO0 OOBACHAETCS MHTEHCUBHLIM BO3HHKHOBEHHEM CTPYKTYPHBIX
I[e(l)eKTOB U U3MCHCHUEM BO BPEMCHU HX SHEPICTUYCCKOI'O0 COCTOSAHHA, YTO
COMPOBOKIACTCS PENaKcalyiedl HEOJHOPOIHBIX TEPMUUYECKUX 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 NPUBOAAT N0 WHKCKIINN HOCHTEJICH
TIpH TETEpOIepeX0ie, KOTOpble PEKOMOMHHUPYIOT 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®,

Khmelnitsky 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 prognosticate 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
all 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 signal parameters
Fi allowed to create 2 and 3-dimensional

ig. 1 The microassembly .
frame of microwave frequency ~ 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 internal
overpressure of tested frames, can be accordingly used for defining the leak-
off pressure in safe loading of frames.

The predictable leak-off pressure is defined by the formula

P" =P K, )

max pr

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 the range 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 Kpin=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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calculated according to the formula:
P

max(TC
0 test :%’ ®)
min

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

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

o Diagnosing and predicting strength and hermiticity of microassembly
frames of microwave frequency is performed with nondestructive testing of
frames by means of internal pressure. Compressed air is directed into the
frame until it reaches the testing pressure Piest=Prmax(rc) Kmin, Where Praxrc)
is the top possible internal overpressure of the frames according to technical
condition, Ky, - coefficient of predicting the depressurization sress (Kpyin =
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 calculated with the formula:

r
® Prr?ax = Ppred Kmin ’
activity has reached 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.

where P, — the pressure under which AE signals
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Consequently, there has been

6 cycles before the catastrophic failure worked out the method of
g 16 nondestructive control of strength
> w0 2 ¢ and prevention of dangerous
E e \s & States in microassembly frames of
4 - -

2 o microwave frequency, operating
g 100 o« 3 in the conditions of internal

< o . .
o M , Lo pressure  difference in  the

1

2 3 4
time, min

pulsating cycle. The developed
method is intended to exercise
catastrophic failure nondestructive control  strength
and hermiticity of frames,
operating aboard. The control of

a
=]
=3

w
S
=3

N

Q.

E

3 = . .

£ g frames is done automatically

() - -

g °* 2 during the flights by means of

= c . .. .

g 100 045 acoustic emission  measuring

<Ll , , |, = device, installed on the board of
0 U i min ‘ plane. AE sensor, transmitting AE

Fig. 2. The starting point of catastrophic  Signals to the measuring device, is

destruction of joint weld of microassembly ~ Set in the controlled frame with
under pulsating cycle testing 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.

MOBBIIIEHNUE SKCIINIYATAIIMOHHBIX CBOVICTB
CTAJIBHBIX W3IEJINA DJIEKTPOMEXAHNYECKOU
OBPABOTKOM

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

E-mail: sopromat@vstu.ru .
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DKCIUTyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX MATEPUATIOB U
JeTaneil MallvH, TaKHe KaK W3HOCOCTOMKOCTb, YCTAIOCTHAsl MPOYHOCTb,
KOPPO3HOHHAsI CTOWKOCTh M JIp. B 3HAYMTEIBHON CTEMEHH OMPEICNsIoTCs
CTPYKTYPOH U CBOWCTBAMU IOBEPXHOCTHOIO CIIOA.

OmHMM W3  MEpPCIEKTHBHBIX  HANMpPABICHWA B TEXHOJOTHH
MOBEPXHOCTHOTO  YNPOYHEHWs]  SIBISIETCSs  pa3paboTka  METOIOB
BBICOKOCKOPOCTHOT'O TEMIIepaTypHO-CUIOBOrO BO3JICHCTBUSI c
HCTIONB30BaHUEM DPA3JIMYHBIX BHJOB TMOIBOAUMOW B 30HY 00pabOTKH
SHEpPruu. OJEeKTpoMexaHudeckas oOpaborka (OMO), Kak TEXHOJIOTHUS
TepMo-1eOpPMAIIMOHHOTO BO3/I€HCTBUS Ha 00pabaThIBaEMYIO ITOBEPXHOCTH
UMeeT psJ TNPEUMYIIECTB: MPUMEHEHHE IIUPOKO PacHpOCTPaHEHHOM
SNIEKTPUYECKOH DHEPIUH, ODKOJIOIMYECKas 4YHCTOTa Mpollecca, HU3Kas
CTOMMOCTh ~ OOOpYIOBaHHS  MPOCTOTA W yHOOCTBO  yIpaBlCHHS
TEXHOJOTHYECKUMH ~PEKHMaMHM, [IMUPOKUA CIEKTp 00padaThIBaeMbIX
MaTepUajJoB M  JOCTHIAeMBIX PE3YJbTaTOB, KOTOPbIE  MO3BOJISIOT
CYIIECTBEHHO MOBBICUTH JKCIUTyaTallMOHHBIE CBOMCTBA 00Pa0ATHIBACMBIX
neraneii (puc. 1) [1].
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CyIIHOCTE  HNICKTPOMEXaHHMYECKOH O00pa0OTKH  3aKII0YaeTcsl B
MPOXOXKICHUH OJNEKTPHYECKOr0 TOKA BBICOKOH IIOTHOCTH W Majoro
HAMPSDKEHUSI 4Yepe3 TOYKY KOHTAakTa Je(OopMHUPYIOIIEro 3IeKTpoa-
WHCTpyMEHTa C o00pabaTbiBaeMOHl IOBEPXHOCTHIO, TIPH OSTOM B
MOBEPXHOCTHOM cJIoe Mateprana GopMupyercs cretuduueckas CTpyKTypa
BBICOKOJIUCTIEPCHOIO MAapTEHCHUTa, TaK HA3bIBaeMbId — ONbId CIOM.
MexaHu4eckue CBOHCTBA O€JOr0 CIOs 3HAYMTENBHO BBINIE, YeM Y
OCHOBHOI'0 MaTepHaa, TaKk MUKPOTBEPAOCTb BO3pacTaeT B YeThIpe U Ooiee
pa3 npu TonumHe cinod A0 1,5 mM. [2].
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OMO mnepeMeHHBIM TOKOM ITO3BOJISIET MOJYYUTH HA MTOBEPXHOCTH
00pabaThIBaeMOl JIeTalli PETYJSIPHYIO CTPYKTYpPY € 3apaHee 3aJaHHBIMU
rapamMeTpaMH, COCTOSIIYI0 U3 (DparMEeHTOB OEJIOro CJI0Sl YepeayIOLHUXCs C
HEYNMPOYHECHHBIMU 30HaMu [3]. B nmanpHeiinieMm, B mporecce mpupabOTKU
TIOBEPXHOCTEH TPEeHHsI HEYyIIPOUYHEHHBIE 30HBI 32 cUeT 0ojee HHTEHCHBHOTO
n3HOca TpaHC(OPMHUPYIOTCS B  MacisHble KapMaHbl, a OIOpHas
TIOBEPXHOCTh — 3TO (PparMeHTsl OENoro Cjosi, TBEPAOCTh KOTOPBIX BHIIIE
TBEPJOCTU UCXOAHOro Marepuana. Ilpu 3ToM M3HOCOCTOMKOCTH cTanmu 45
NpU TPaHUYHOM TPEHWH BO3pAcTaeT B IIECTh pa3 [0 CPaBHEHHIO C
HOpMaJTU3alliel U B TPH pa3a Mo cpaBHEHUIO ¢ 3akankoi TBU (puc. 2).

OMO  CcpeaHeyIJIepOJMCTBIX  CTaliel,  paboTaloumx  IpH
OUKJIMYECKUX ~ Harpy3kax  oOeclieuyMBaeT  yBEIMYEHHE  IIpejieria
BeIHOCTTUBOCTH Ha 40-50% (Puc. 3)

Jlns  ympoyHEeHWsI  3aKalleHHBIX — CTaJlell  MPEJIOKEH  METO.
KOMOMHHUPOBaHHOM 00paboTkH, BKJTIOYAIOIIEH B cedst
AJIEKTPOMEXAHNYECKHH OTIMYCK 3aKaJIEHHOW MOBEPXHOCTH C TOCIETyIomIei
TIOBEPXHOCTHOM IUIACTUYECKOW JedopMalyei, 4To MO3BOJISIET MOBBICUTH
Tpe/iel  BBIHOCIMBOCTH  CTAJIBHBIX ~ O0pa3loB € KOHIIEHTPATOPOM
HaNpPsDKEHUH 0 3HA4eHWH, MPUOIMKAIONIMXCS K IPEIeTy BBIHOCIMBOCTH
TIIaJIKUX 00pasios [4].

. Pazpaborana
Emn L. ——mcx  TEXHOJOTHs M 000py/lOBaHHE
ﬁ 65 e = ——35MO s JIEKTPOMEXaHUIESCKOTO
% &0 —— ™ ——+—— | ynpouHeHus pexymei
B 55 [ KPOMKH JIE3BUIHOTO
B 50 [T+ ——+—r—+ | uncrpymenra
T a5 00pabaThIBAOIINX MaIliH
it 10f 10® 10t 10° 10° 10" KoXKeBEHHO-MEeXOBOro
P a3 pyTiarones SHCTO IHIICE MIPOU3BOJICTBA C IMOTyYCHHEM
Puc.2 TOJIIMHEL 0e10ro cios a0 1,5
MM. 210 TI03BOJIUIIO
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].
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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 Hayuonanbhulil yHugepcumem, Yxpauna

BnusiHue paguoakTMBHOTO M3JIy4EHHMs Ha OpraHu3M 4elloBeKa
0COOEHHO ONacHO. 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
OMONOrMuecKoe JEeWCTBHE paJualliil TpOSBISIETCS B BHJIE JIy4eBOH
0oJIe3HM, JIOKAIBHBIX TOPAKEHWH KOXKHM, KPUCTAIMKA IJa3a, KOCTHOTO
MO3ra M IPUBOJUT K CMEPTH.

CeromgHsi TJaBHBIMH HCTOYHMKAaMHU PaJMOAKTHUBHBIX 3arpsi3sHEHHH
Ouocdepsl  SBISAIOTCS  paJUMOaKTHBHBIE a’pO30JIM, MOMNAJAloNIfe B
atMoc(epy TpH HCHBITAaHUAX sIepHOrO opyxkwus, aBapun Ha ADC u
PaZMOaKTHBHBIX MPOU3BOJCTBAX, @ TAKKE PAJUOHYKIIHIIBI, BBLICISIOMINECS
U3 PpaJUOAKTHBHBIX OTXOJOB, 3aXOPOHEHHBIX Ha Cylle U B MOpe, U3
0TpabOTaHHBIX aTOMHBIX PEAKTOPOB U 000PY/IOBaHUSI.

Bo BpeMs aBapuii aTOMHBIX PEaKTOPOB, pa3repMEeTHU3ANUU
3aXOPOHEHMH pPaJMOAaKTUBHBIX OTXOAOB pPaJAMOAKTUBHOE 3arps3HEHUE
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pacripocTpaHsercsi Ha JECATKH M COTHH KHJIOMETPOB, a BCIEACTBHE
B3PBIBOB aTOMHBIX O0OMO — 110 BCeii ruiaHeTe.

Henp3st 3a0b1BaTh 1 O HETAaTUBHOM BIIMSIHWM HA 37I0POBHE YEIOBEKa
pazoHa, KOTOpHIH B TOCIEAHEE BPEMsSI aKTUBHO HCCIENyeTCs YYEHBIMU
Awmepuxu, EBponsl, a Temepp u Poccum u VYkpaunsl. Pagon -
paZMOaKTUBHBIN Ta3, TPOAYKT paJMOaKTHBHOIO MpEBpaIIEHHs YpaHa,
TopWs, pamus. DTOT ra3 He WMEeT IBera, 3amaxa, Bkyca. [lomamas B
OpraHM3M 4YEJIOBEKa, OH cpa3y e IIOpakaeT >Kejie3bl BHYTpEHHEH
ceKpenyy, rurnodus, Kopy HaJIIOY€UHUKOB. DTO BBI3BIBAET y TPEThEH YacTu
HaceleHHs y4YalleHHOe cepileOueHne, MUrpeHb, TPEBOXKHOE COCTOSHHE,
Oecconnuily. MHorma mnpu OoipmIMX J03aX OONyYeHHs pa3BUBAIOTCS
3JI0KAYE€CTBEHHBIE OITyXOJIM B JIETKHX, [IEUSHH, CEJIE3CHKE.

PayioH siBnsieTcst omacHBIM 3arps3HUTENEM BO3/yXa, TpyHTa, Boabl. Ha
€ro JOJI0 NpUIMafaeT OoJybllas 4acTb paJMOAKTHBHOro (oHa: pagoHa —
54%, npupomHoii pamuarmu — 27%, UCKYCCTBeHHOW pamuarmu — 3%,
UCIIBITAHUE SIIEPHOT0 OpYyxkHust — 2%, MeanuHCKoe obcienoBanne — 14%.

HawnGonpmiee xomnuecTBo pajoHa Haxomaurtcst B TpyHTe (81%), B
pacTeHMsIX W IPYHTOBBIX Bojax — 18%, ocrambHOE — 3TO pajioH B MOpSX,
OKeaHax, ra3e, KaAMEHHOM YTJIE.

Y4eHbIMH BBISBIIEHO, YTO PAJOH €CTh B OUYEHb OOJIBIIOM KOJIMYECTBE B
KWIbIX gAomax. OH HakaluIMBaeTcs B IIOMEMICHHAX, B KOTOPBIX
HaOroaeTcs 1I0Xas BeHTWISINS, a TAaKXKe BBIACISIETCS U3 CTPOUTEIBHBIX
MaTepHalioB M KOHCTpyKIwid. Jlo3a oOmydeHus OT paJioHa, KOTOPBIH
COJIEP)KUTCSI B TTIOYBE U CTPOMTENIFHBIX MaTepuajax B ISATh pa3 OoJblle OT
(hOHOBOTO M3IIydeHHs] KocMoca, Koropoe cocraBisier 1,1 M3B B rox (quis
npuMepa — CeroAHs CcpegHss Jo3a oOmydeHHss B YKpawHE OT
UYepnoosuibckoit ADC coctasmsier 0,3 M3B B rox).

B VYkpaune okomo 24% Bcex JKWIBIX JOMOB HE COOTBETCTBYIOT
panoHoBoil Ge3onmacHOCTH. OCOOEHHO TOJBEP)KEHBI BIMSHHUIO PajIOHA
KUTENH 1-2 3Ta’kell MHOTOATa)kK€K M BIAAENIbIBI YacTHBIX JOMOB. OKOJIO
1 myH. yenmoBek ceroaHsi momydaer o3y B 10 pa3 Belme, uyem JuIa,
paboraronie HetHe Ha YADC. Eme 400 ThIc.uenoBek MONTydYaroT 103y, B
20 pa3 Oompuryro, wem Ha YADC. CymmapHble YOBITKH OT CIIydaeB
3a00JIeBaEMOCTH ¥ CMEPTHOCTH, BBI3BaHHBIX pazoHOM. CoOCTaBISIOT
286 MITH. €BpO B TOJI.

Uro Kacaercsi CTpPOMTENBHBIX MaTepHajoB, TO HauOoJblIee
KOJIMYECTBO PaZioHa 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
(83 br/kr), 3ome mpu coxuranud  yras (122 Br/kr).  Ckopoctb
TIPOHUKHOBEHHMSI PaJIOHa M3 3€MJIM B IOMEIIEHHSI 3aBHCHT OT TOJIIMHBI U

106



LEJIOCTHOCTH (TO €CTh HaJW4Ms INeNiell W MHUKpOIIENei) MeXITaKHBIX
MEepeKpbITHl. PacnpocTpaHEeHHBIMM CTPOMTENBHBIMM MaTepUallaMU ¢
HaWOOJIBIINM Y/IETBHBIM BECOM PaJHOaKTUBHOIO PaJOHA SIBISIOTCS TaKKe
TPaHUTHI, KWW, CUJTUKATHBIN IJIAK.

IIpoHukaeT pafoH B NMOMELIEHUS M 4epe3 BOAY MU NPHUPOAHBIA ras.
KonuenTpanus pagoHa B Boje, KOTOPYIO MBI UCIOIb3YEM, HEBEJIUKA, HO
HEKOTOpble HMCTOYHUKH, OCOOEHHO TIJIyOOKHE KOJOALBI M apTe3naHCKue
CKBa)XMHBI, 04eHb OoraThl paJjoHOM. HO OCHOBHYIO OITacCHOCTD BBI3BIBAET HE
NUTheBasg BOJA, JAaXe IpU BBICOKOM COJAEpKaHMM B HEH panoHa, a
MONaJJaHue MapoB TaKOH BOABI B JIETKHE YETIOBEKA BMECTE C BABIXa€MBIM
BO3[yXOM BO BpeMs KyNaHUsl, CTUPKH, IPUTOTOBJICHUS MUIIH.

Hanpumep, yuensiMu EBponelickux cTpaH, B yacTHOCTH PUHIAHAUY,
BBISIBIIGHO, 4YTO CpEHss KOHIEHTpalus pajJoHa B BaHHOM KOMHarte
NpUOJIM3UTENHLHO B TPH pasa BBINIE, YeM Ha KyxHe, ¥ B 40 pa3 mpeBblIaer
KOHIIEHTPALUIO B )KUJIBIX KOMHATaX.

VYCTaHOBNIEHO TakXke, YTO B 30HaX C YMEPEHHBIM KJIMMAaTOM
KOHIIEHTpAaLUs PaJJOHa B 3aKPHITHIX MIOMEIICHUAX B CPEAHEM B 8 pa3 BBILIE,
4YeM BO BHELIHEM BO3JyXe€.

Bnpixanue pasoHa ¢ BO3AYXOM M €ro JajbHEHIINN pacnaj] sSBISETCS
HCTOYHUKOM PaJMOAKTUBHOIO BJIMSHUS HAa TKaHU JIETKUX, YTO MPUBOJIUT K
3aboneBaeMocTH pakoM. JIoJu, KOTOpbIE KypsT, YBEIHYHBAIOT OTY
onmacHocth B 10 pa3. B cpenHem y uenoBeka B JIErKMX MPOUCXOAUT
30 TeIcSY pacmajoB paJoHAa B Yac, YTO CO3AAET KyMYJSTHUBHYIO 03y
0o0y4eHus: TKaHu Jierkux npuoamurensHo 300 Mx3B B o1, B HEKOTOphIX
noMenieHusIx BenmukoOpurannu sta no3a, Hamnpumep, B 100 pa3 Bwime. B
[IBenny, rae UCIONB3YIOT BBICOKOA(P(EKTUBHBIE METOMBI TEILTOU3OJISINI
MOMEIIEHUM, KOTOpblE OTrPaHWYMBAIOT BEHTWISALMIO, HACUUTHIBAETCA M0
40 TpIC. 1OMOB, B KOTOPBIX CYMMapHas 1032 OOJy4EeHHs] TKaHH JIETKHX
pazoHoM 3a cyer ero pacmnaaa gocturaer 250 Mx3B B roa. Ilo gaHHbIM
MexyHapOJHOM KOMHCCHUHU I10 PaJMalliOHHON 3amure 3a00JIeBaeMOCTh
PaKoM JIETKUX B Pe3yiIbTaTe BIUSHUS pajioHa HA CETOJHS COCTABISAET OKOJIO
20 ThICSY cityyaeB B TOJX U SIBJISIETCS OAHOW M3 Hanbosee BayKHBIX MpodIieM
OXPAaHBI 3/10pOBbS.

B Mupe co3maHbl U UCHONB3YIOTCA CHELUANbHBIE KapThl PajOHOBBIX
PUCKOB MECTHOCTH, pa3paboTaHO YHUKalbHOE O0OOpyHOBaHWE IO
OOHapY)KEHHIO HEIOCPEICTBEHHBIX HMCTOYHHKOB OOJYYEHHS B IKHIBIX
JloMax W BeleTcs aKkTHBHAs pabora mo mx obe3BpexuBanuio. B Epore
BBIMYCKAIOTCA CHElMATIbHbIE PaJlOHOBBIE KHUTHU, KapThl MECTHOCTHU, MEpPHI
0€30MacHOCTH B JOMax IMPENoAaloTcs Aaxe B mkonax. K HeoOXoquMbeIM 1
MUHAMAJIGHBIM 3HAaHUAM B O3TOH 0ONAacTH OTHOCHTCS HEO0OXOIMMOCTh
MIPOBEIEHUS CNEUUANBHBIX HCCIECAOBAHUM Iepe] MOCTPOHWKOH JKUIIOro
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JoMa. 3aTeM peryasipHO HeoOXOAMMO MPOBETPUBATH JIOM M ITOAIONBHOE
TIOMEIeHne, 3aJeNbIBaTh BCE INEMU B IOy, HE 3a0bIBas, 4YTO MOrped
SIBIIICTCS. HACTOAIICH pajoHOBOM O0MOOH. [loj XKMIBIMH KOMHATaMH IO
BO3MOXKHOCTH JIy4Ille 000HTHCH Oe3 morpeda.

B eBpomeiickux cTpaHax peryspHO MPOBOMAT MEXTYHAPOTHBIE
CHUMIIO3UYMBI, TTOCBSIICHHBIC U3YUCHHUIO MPOOJIEM PaOHOBOTO OOTyJYCHUS.
Bo ®panmun co3maHo crnenuanbHoe broopo mo 3ammre OT panoHa.
E>eromHo TpaTATCS MIUIHOHEI €BPO Ha MEpPhI IO 0OpHOE ¢ 3TUM OMACHBIM
ra3oM, K KOTOPHIM OTHOCSTCS: OIpeAeNeHHe MacITaboB IpoOJIeMBl,
YCOBEpPUICHCTBOBAHUE MIPE Ty TIPEIUTEITHHBIX MEpPONPUSITHH,
pacripocTpaHeHue mone3Hod uHpopMaiuu. ThHICSYM Bia/ENbLEB JOMOB
NPOBEPMJIM CBOM JIOMa M TIPOBEIM COOTBETCTBYIOUIYIO paboTy 10
YMCHBIIICHUIO BHICOKMX YPOBHEH KOHIICHTPAIIUU PAJOHA B IOMEIICHUSIX.

OHTOJIOI'YA ®PET'E. IPUMEHEHHUE
AJITEBPANYECKHUX 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 aHajwn3a HWH()OPMAITUH,
KOTOpasi 3allOMHMHAeTCsi B pa3jIMYHBIX 0a3aXx MaHHBIX. AHalM3 BCerjaa
OITMpaeTcsi Ha CEMAaHTHKY JaHHBIX, KOTOpas OTpakeHa OOBIYHO B T.H.
JIOTHYECKUX CXeMaX MaHHBIX (MOJEJSIX 3HAHWH, KOHIENTYaIbHBIX MOJIEISX
MIpeZIMETHON 00JIaCTH, OHTOJIOTHSIX MPEIMETHOH 00nacTH, MeTalaHHBIX U
T.11.)

B pabore paccmarpuBaercs oHTonmorms ~®Ppere, KoTopas
oTroOpakaercsi Ha JIEKapTOBO ITPOM3BEJCHUE IPH3HAKOB (3JIEMEHTapHBIX
MOHATUI) W  TO3BOJISET BBIAENATH  IOHSTHUS B BHAE KJIACCOB
SKBUBAJIEHTHOCTH M KJIACCOB TOJIEPAHTHOCTH (IIOXOXKECTH) TOJB3YACh
CHelMaIbHOM anreOpawueckoll pemieTkoi. FccrneqoBaHus 1O  3TOMY
HalpaBJIeHUIO ToAepkuBaroTcst rpantramu POON 08-07-00198, 08-07-
200.

B nocnennee Bpemsi anreOpaumueckas Teopus pemerok (AL)
nepenuia U3 o0JIaCTH YMCTON TEOPUH B MPAKTHKYyIo Pemrerkoil Ha3bIBaeTcs
MHO)KECTBO, B KOTOPOM OIIPEEIEeH YaCTUYHBIA MOPSJIOK CO CHEeNUaTbHBIMU
anreOpanueckuMu  cBoWicTBaMu. [loHsATHE anredpandeckoll penIeTKH
BBezneHO [lenexnnanom, passuBaock bupkrogom (Teopust ctpykryp 1952),
A.N. ManbueBsiM (AnreOpanyeckue cucteMbl. Hayka. M. 1970). Briepseie
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ocobast IIEHHOCTh pemIeToOK ObUla OTMEYeHa Ha  KOH(epeHIHu
«AnreOpanueckass Teopusl TOpsAKA, 3alldTa CTPaHbl U KOMITBIOTEpHAs
6e3omacHocTh» (28-30 cenrt. 2004 r., LleHTp QUCKPETHONW MaTEeMaTHKH MPH
yauBepcurere Pyrrepc, mr. Heto-/[xepcn). Heckonbko nokianoB Obuin
TIOCBSIILIEHBI METO/IaM OOHApYXXEHUsI B3aMMOCBSI3U B JNaHHBIX B/l, kotopbie
WCTIOJIb30BAJIA TEPPOPUCTEL.

IMpumenenne AL gns noucka uHPOpMANMM O TOATOTOBKE
TEpPPOPUCTUUECKMX AaKTOB ObUIAa IIOCBSIIEHa BTOpast KOH(pepeHIwms
«MatemaTtrnieckre MeTopl 00pb0BI ¢ TeppopusmMom» (r. KomymOus, mr.
HOxnass Kaponuna), u tperbst koHdepennus (Llentp wuccrnenoBanus
000poHBI B PouecTepckoM TEXHOJIOIMYECKOM HHCTHTYTE, T. BamiuHITOH),
IZle B OCHOBHOM H3JIarajlich MCCJIEIOBAaHUs, KOTOpble Oa3MpoBajich Ha
COBMECTHOM  HCITOJb30BaHMM Teopum anreOpanueckux pemeToK |
pediexcuBHort Teopuu  B. Jledespa. IIpakTHyeckoe NpUMEHEHHE
anreOpalyeckux pEeHIeTOK IT0Ka3aHO B CTaThe HACTOSIIEro COOpHHUKA
«AnreOpanyueckue PelIeTKH /sl aHaIn3a JHEPreTHUEcKOH Oe301acHOCTH
TIpH peHepPCKON aTake Ha 0OBEKT SHEPTETUKID).

OCHOBOM HOBOTO MaTEMaTHYECKOrO TPEICTABICHUS W aHaH3a
JIAaHHBIX SIBIIsieTcsl oHTOosorust dpere, npeanoxeHHast UM Ui (OpMaIbHOTO
OITMCaHMs MPEAMETHOH 001aCTH, AOMOIHAIONIAsE OOBIYHOE UCUHCIIEHHE |-T0
nopsika ABYMsl (yHIAMEHTaJIbHBIMH OTHOIICHHSMH MEXAY OOBEKTaMHU
«COCTOUT W3» (OTHOLIEHHE «YacTh-LIEJI0e») U «UMETh 3HadeHHe» (OBITh
BapuaHTtoM). [IpeaMerHas oOnacTb TpeNCTaBIsI€TCS COBOKYIHOCTBIO
MHOTOMEpHBIX TPOCTPAaHCTB (TMIEpKyOOB TPHU3HAKOB), COCIMHEHHBIX
ontonorusimu  @pere. KaxaoMmy aekapToBy NpOW3BEIECHHIO KOOPAWMHAT
runepkyba ComocTaBisieTcss JByXMepHas TaOiuia, B KOTOPOH TOYKH
MPOCTPAHCTBA pEIIETYaTO YHOpSAOYeHbl. Takue TaOJMIBI Ha3bIBAIOTCS
muarpamMMmamu  Beiiwa.  Kaxkmold  kierke  TaOiMIBI  COOTBETCTBYET
KOMOMHAIMS 3HAYEHUH MTPU3HAKOB (DJIEMEHTAPHBIX TOHATHH) NPU HOMOIIN
anreOpanueckux (opMyn M OSKBHUBAJIEHTHBIX IPeoOpa3oBaHU MOTYT
CTPOUTHCS CIIOJKHBIE TOHATHUS. ANreOpa sIBISIETCS] PEIIETKON CO CBOWCTBOM
JTUCTpUOYyTHBHOCTH 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 SKBUBAJIEHTHOCTH U
KJIacchl ToJlepaHTHOCTH (cxozacTBa). Pabora WiLTIOCTpHpOBaHa PUCYHKaMH,
JMarpaMMaM¥, Ha KOTOPBIX NPHBEICHBI KOHKPETHBIE ITPUMEPBI OHTOJIOTHIA
@pere u anredOpanveckux PeLIeTOK.
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HUCKYCCTBEHHASI AHOMAJIUA-PEHIEP (BLACK
SWAN) B PACCYKIAIOIIENA CETH BAH XAO

Anucumos M.M.
Mockosckuii @usuko-Texnuueckuii Hnemumym, Poccus, mikeamm@yandex.ru

Paccyxnaromas cetb Ban Xao (WN) sBisiercst CrnoxHON naymuHou
MIPUYMHHO-CIIE/ICTBEHHBIX ~ CBs3€H, KOTOpasi MO3BOJISIET IPOCMOTPETh
pe3ynbTathl mpuHsATHS pemrenuid n ux nocnenctsus [1]. WN mozBomser
YIOOHO 3amMChIBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY COOBITHSIMH.
OTH cOOBITUSI (PUKCUPYIOT M3MEHEHHUs] B CYIIHOCTSIX M B CBOIO OYepellb
cIy)aT TpUYMHAMU JIpyrux coOwertmit.  Ammapat WN TI03BOJISIET
HapaluBaTh CETh U MPOBOIUTH KAYECTBEHHBIM aHAIIN3 BIMSHAS U3MEHEHNH
CYIIHOCTEW, KOTOpBIE SIBISIOTCS CIEJCTBUEM HAaMEPEHHBIX BO30YXKICHUI
HEKOTOphIX coObITHi. WN ceThb CyOBEKTHBHO OTpakaeT pealbHYI0
JecTBUTENLHOCTD Jutsl aHanusupyromero. WN cers npenocrasisier coboi
HEKOTOPOE OKHO aHaau3d, BHIpE3aHHOE M3 HEOOO3pHMOW CeTH NMPHUYMHHO-
CIIC/ICTBEHHBIX CBSI3€H, CYIIECTBYIOIIMX B peasbHOM Mupe. Kaxnias
CYIIHOCTb B OKHE QHAIU3d MOXET CIYXKUTh BO30YAWTEIEM COOBITUS W
CO371aBaTh BO3MYLICHUsS, ITPOXOJIIME IO CETH, YTO OTpakajoch OBl B
mozern WN.

B oaroifi pabore paccMmarpuBaercst IpoOiieMa HCKYCCTBEHHOTO
CO3JJaHUSI AaHOMAJIMH, TIEPUOANIECKOMY BOSHUKHOBEHHIO «MaJIOBEPOSTHOTO
COOBITHS 3HAUUTEIBHON aMILTUTY/IbD», HOCSIIETo Ha3BaHue Yepwoiii 1ebedb
win “Black Swan” [2], [3]. Pasnuuator uepnuwiil ie6edb-0emMon U uepHblil
ne6edb-aneel, OKA3bIBAIOIINN HETaTUBHOE M TO3UTUBHOE BO3J/EHCTBHE Ha
CHTYaIHIO COOTBETCTBEHHO.

Paccyxnatomast cerb sBISETCS IOBEJEHYECKOH MOJENBI0 B TOM
CMBICIIE, YTO, MHUIIMUPYS coObiTHe B soboil BepmmHe WN (cymHocTH),
MOXHO yBUJAETh PpEaKkI{I0 CeTH Ha 3TO BO30YKAEHHE B BHUJE
TIOCIIE/IOBATENILHOCTH COOBITHH B CYIIHOCTSIX, KOTOPbIE OTKJIMKAIOTCS Ha
BO30YXK/IEHHE.

AHOManusi C TOYKM 3PEHMSl aHAJIWTHKA, PACCYXIEHHS KOTOpPOro
OITMpAIOTCsl Ha CETh NPHYHMH U CIIENCTBHH, BO3HUKAET TOTJa, KOTJa OH HE
Y3HAeT IOBEJICHHE CETH, KOTOpPOe OH Bcerna HaOmoxan. Takue aHOMaMu
MOTYT OBIThb BBI3BAaHBl pa3pylIEHHEM apXHUTEKTypbl CETH - MapHBIX
(37eMeHTapHBIX) MPUIMHHO-CIICACTBEHHBIX CBs3eil. Takoe paspymieHue
ApPXHUTEKTYpHl ObIBa€T YPE3BBHIUYANHO PEOKHM SBJICHHEM, T.K. MPOLECCOPHI
(monuTHYECKHEe, COLMaNbHblE, (DMHAHCOBBHIE WHCTUTYTHI) pPabOTAIOT II0
OIpeJIeIeHHBIM 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 — BO30YXKIEHHUE pEAKIIMH B CCETH, KOTOpPhIE OYIyT
HAKJIaJIbIBaTECS HA €€ ABTOHOMHOE IIOBECHUE TaK, YTO AaHAJUTHK,
CO3/IaBIIIHIA CETh JIs POrHO3UPOBAHMUS, BUINUT B peanbHocTr Black Swan.

(aBTOHOMHBI TIpOIIECC) (mportecc peiinepa)
Puc. 1. ®parmMeHT ceTH ¢ BMEIIATEJIHCTBOM peligepa

Ha puc 1. mnpuBeneH npumep INIPOHUKHOBEHUS B pEaJbHYIO CETb,
U3HAYaJbHO O0JaJaBIIYI0 OIpeleleHHbIM mnoBeneHueM. [loka3aHo, Kak
MOXET CMEIIaThbCsl MPOIEecC, BO30YKIEHHBIH pelaepoM, ¢ aBTOHOMHBIM
IPOIIECCOM, TaK YTO HOCIENOBATENbHOCTh OYAET Ka3aThbCs Ul aHAIUTUKA
TIOJTHOCTBIO aHOMaNIbHOW. M3 puc. cnexyer, uyTo 0000IIEHHAsS PUYMHHO-

CIICACTBEHHAst CBs3b, KOTOpyw Habmogan asamutuk (1——> 5, —

obpatHas koppensuus, 1——> 5, —MpsiMast KOppessiusl) Terepb MeHsieT

CBOM 3HAaKM KOPPEJISIINH, KaK OYTO €€ CIIEIUAIBLHO JIOMAET «3JI0U JIEMOH».

AHanu3 BO3MOXKHOCTEH ammapaTa paccyxkaatronmx cereil Ban Xao
MPUBOMUT K TMapajoKcadbHOMy BEIBOMy. Ecmu Ha camom gene WN
aJIcKBAaTHO MOXET  OTpakaTb INPUYHUHHO-CICICTBCHHBIC CBSI3U B
O0OBEKTHBHOM pPEaTbHOCTH, TO €¢ IOBEICHWE HaKaruTuBaeT (0OBETUHSCT)
BCC BO3MOXXHBIC HCTOPHH BO3MYIICHUM, KOTOPBIC NPOUCXOIWIN MpU
BO30YKIICHUH CYINTHOCTEH HEM3MCHHOW IMPUYMHHO-CIICJCTBCHHOM CETH.

BBIWJICHEHHIO  3THX  MEXAaHH3MOB  MOCBSIICHBI HCCIIeIOBaHMS,
noanep>kanubie rpantamu POOU 08-07-00200 u 08-07-00198.
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CLOTHES DESIGN 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 elimination 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
a result 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 characteristics. For the articles bonding with
thermoplastic film manufacturers can use flat fusing press. However
ultrasonic and radio frequency welding can also be used.

Thermoplastic film can be used to create different bonds. Most
popular of them are presented in Fig. 1. The type (a) 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. The different 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
(@). The last method (d) is used for articles hemming.

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. Generally, 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 plies joining (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) —A——160(6)
— O — 165(2) ——165(6) 120 — 0 — 165(2) ——165(6)
— O — 170(2) —@——170(6) — ¥ — 170(2) —<0——170(6)

I
I
I

£

a b
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.

Fig. 3 The two layered blouse’s front (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/cm?) 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 technology, 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. The woman’s dress front (a), back (b) view and main patterns (c)

It should be noted that Sewfree technology for the second example
was used partially. The adhesive film was used only for bonding four
quarters together (d-d, e-e) and bonding sleeves side seams (f-f). Due to
complicated armhole and sleeve cap edges (g, h) shape for the sleeves
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.bemisworldwide.com/ (Available 2008 August)

FUZZY NUMBERS IDENTITY 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 real number arithmetic. Only the positive fuzzy numbers subset has a
regular algebraic structure: semi-ring with zero and unity [5]. Due to
practical ineffectiveness a variety of simpler implementations was proposed
for continuous fuzzy numbers. Here may be mentioned LR fuzzy numbers
and their relatives [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 a lack of correlation
detection. Subtraction of a fuzzy value from itself 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
analyses 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 intervals with such binary
sequences that their scalar membership is quantified. The first form (1a)
being an analogue of triangle may be written as:

X={- }uU[ U( Pea (1a)

i ,.+1 i1 85 i+1185

By =X =8y (1b)

where 1—a membership sequence being unity of YAAFL algebra (all

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

= bli bZdi
X:|:X Xv :lug[ahlallﬂ U( ] (Za)

1,01 72,0 i=1 a2d|+1'a2d|

&g =Xy X0 =84 (2b)

with continuity conditions (2b). The trapezoid form (2a) transform into
triangle form (1a) when the identity x; o = X, is Satisfied. Additionally
there is assumed that sequence of inclusions exists:

b,cb,c...ch, clo b, ©...00,, Db, (3)

The sequence inclusion presented in (3) is implied 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. Simultaneously 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-arguments operations on fuzzy numbers

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

_Q<[X.,X.+1]> UX Y- Q<[yj yﬁ1]>_ijJ1Yj @

nom T(bx,i'by,j)
X UU<W> i

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:
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ot o2 ) o

Z]./ij = mln(f (Xi’yjj’ f (Xi+l’ yjj’ f (Xi’ yj+lj’ f (Xi+l’ yj+lj:

Loy = max(f (Xi1 Yi ), f (Xi+l1 Yi ), f (Xi1 yj+l)’ f (Xi+11 yj+]_))

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

<[af,jla2]>”<[afza4]>=<[al,ag]%[as,a4]>”<[al,ai(]%%lfi,a4]>”<[as,aAJrj\z[al,aQ]> ®)

During this states compression, a big amount of arguments origin
information is lost due to the smoothing and mixing nature of the S co-
norm. Later there is not possible to select pairs of arguments with a large
correlation. As an example may cited curious result: 2x #x + X.

(")

4. Correlations detection proposition

As a criterion of correlation, author proposes to take into account two
binary sequences by, b, of arguments memberships and to calculate for them
a quotient (9) based on weighted Hamming measure:

H(b, Ab,))

Cor(b,,b,) :M 9)
H(b) H(b,)

where weighted Hamming measure of the binary membership sequence is a

distance of this sequence from the zero sequence in the sense of the

Hamming binary distance [6]:

1 n
H (b)=ﬁi§bi . (10)

Such defined Cor(b4, b,) measure approaches a value of 1 only for identical
sequences b; = b,. A probability of an accidental coincidence is very small
at even short sequences and sparse quantification. Probability levels for
accidental coincidence is 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 6,33-10° 20 357107 30

2 6,33-10° 20 2,01-10° 40 6,38:10° 60

3 357107 30 6,38:10° 60 1,14-10" 90

4 2,01:10° 40 2,02-10%° 80 2,03:10° 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%4500 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 allows to be compatible with well-known scalar membership
function being monotonic in both of spreads. A correlation measure for
membership sequences 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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FUZZY REGRESSION MODEL FOR FORECASTING
WIND SPEED
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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 almost 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
a probabilistic approach is a general but improper behaviour leading to
wrong results.

An alternative 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 elements for addition and
multiplication. only positive fuzzy numbers subset has a regular algebraic
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 real (crisp) coefficients. Generally,
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 polynomial 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 conditions are involved to test if a tested solution is optimal.

In this paper, the author applies analogous approach: a fuzzy
polynomial regression model with three coupled real polynomials is applied
for forecasting a wind speed basing on data registered by automatic
meteorological station through a duration of one year. The initial 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 work 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, small 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 model is processed for
one month sampled data.

2.2. Fuzzy regression model
As a start point, a model 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 this approach is that spreads are proportional to the
centre:
p(x)=d+b-c(x)

q(x) =h+g-c(x) (1)
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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 spreads will 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 appears as:

a) a centre model

C, =a0+zm:ak sin(w, x,) + & 2

k=1
b) a left spread model

p=d+b-(a,+ > a,sin(@x))+4 ©)
k=1

c) a right spread model

q; :h+g'(a0+zak3in(wkxi))+pi 4)
k=1

where: m — terms in a series, ax — assumed frequencies, x; — observed
values of independent variable, a;, b, d, h, g — regression model parameters,
¢; — mean of i-th outcome, p; — minimum of i-th outcome, @; — maximum of
i-th outcome, &, A, p — residuals of outcomes. At last, the fuzzy
approximated outcome may be written in the form of (c;-p;, Ci, Ci+0;).

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 &, 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
D’ (ay.a,,...,a,,d,b,h,g) = )" (W + W47 +w;p7 )— min 5)
i=1
where: @, @, @z — arbitrary set weights, typical values are 1/3.
Additional conditions (6) are assumed:

d +b-(a0+zm:akxi")20
k=1

h+g-(a0+zm:akxi")20 (
k=1 6)

which guarantee that solution will comply with relations (7):
c(x)—p(x) < ¢(x) < c(x)+q(x) (

121



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 Di? obtained is known as the fuzzy least
square 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 model (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 terms in the series (2). Author tested a behaviour of series in 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 model terms to avoid fitting
of the random noise. This saturation was observed by D’Urso and Gostaldi.
They suggest to set a priori 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 the right (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 feasibility study. The
dependencies between accuracy, correlation 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
squares approach is the alternative to the classic probability approach basing
on observed frequencies of repetitions.
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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
methodology 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. State of the art

2.1. DOE needs

Traditional DOE [13] bases on probabilistic (frequent) approach
description of uncertainty, which is assigned only to an investigated object
outcome. Input factors are treated as crisp (singleton) variables.

124



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 realities of a physical
experiment. At last precise but untransparent reports are generated. These
difficulties inspire a variety of investigations trying to resolve or to omit the
inconvenient limitations. Four directions may be emphasized as investigated
mainly..

As the first 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 selection 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-called
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 points in 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 artificial 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],

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

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

e) methods of the fuzzy statistic [1],

) 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, alpha-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
a description of a measurement uncertainty in the form alternative to the
probabilistic approach. Additionally, it may be a convenient method of a
value description while a lexical uncertainty appears. The FN are widely
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 heuristics have advanced far [23]. A
variety of new optimisation methods based on wild animals and plants
behaviours were developed. Here may be encountered the swarm
intelligence (SI) [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 (AIS) 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 AIS 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 AIS 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 artificial intelligence are utilised in a selection
and an identification of fuzzy approximators, in a constructing and a
training of artificial neural networks approximators (ANN), in a selection of
kernel-based approximators and in multivariate adaptive regression splines
(MARS) heuristics. The fuzzy approximators are mainly applied in the form
of a fuzzy function with real 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 polynomial 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 simultaneously
trained and the variant with the smallest error criterion value is 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 regression method, which
automatically takes into consideration non-linearity and interactions. This
method may be classified as Al method due to intensive utilising of
complex heuristics.

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 a classical theory of hypothesis testing. 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 statistic), 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 set of estimators was introduced for assigning a variety of quality aspects
for a linguistic 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 statistics, presentation and reporting of results with data
quantification, aggregation and linguistic summarization.
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MOJEJNA ACHHXPOHHOI'O YIIPABJIEHUSI
B3AMMO/JEUCTBYIOIIIMMU NTPOLECCAMM.

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

PaccmaTpuBaroTCsi  HECKOJBKO  IMapajurm MOJICTTMPOBAHHUS
B3aMMOJICHCTBYIOIINX MapauleNbHbIX (HE3aBHCUMBIX) €CTECTBEHHBIX HIIN
WCKYCCTBEHHBIX TmporieccoB. OCHOBHOE BHHMaHHE YJIENSETCS HOBBIM
HAaIpaBJICHUSIM, CBSI3aHHBIM C Pa3JIOKEHHEM OOBEIMHSIONIETO aIropuTMa B
sipycHO-TiapasuieNbHyto Gopmy (SI1D), M BOSHUKAIONIHUX IIPH 3TOM CETEBBIM
MmozensM B Bune cereil [letpu u Joiner-cereit. MccnenoBaHusi mo 3ToMy
HaIpaBJICHUIO MOJIep)KuBatoTcs rpanToM PODU Ne 06-07-89076.

B JIOKJIa/1e OTIpeIeIsieTCs TIOHSITHE nporecca Kak
MOCIIE/IOBATENIbHOCTH JICHCTBUI HEKOTOPON MalIuHbl cocTosHUA (SM).
BzanmopeiictBue mporeccoB MPOMCXOAWT IOCPEICTBOM — COOOIIEHHI,
KOTOpBIE CONIEpXaT YCIOBHS BETBIEHHS W HWH(OpMAaLUio, KOTOopas
nepeaeTcst Uil alrOpUTMHYECKOro  (YHKIIMOHHMPOBAHWS —Hpolecca.
Krnaccudeckast Moenb Takoro B3aUMOAENCTBHS mpeanoxeHa Xoapom [1].
Orta MOJeNb aKIEHTUPYET OCHOBHOE BHUMAHHE Ha COOBITHSAX, KOTOpHIE
BO3HMKAIOT B Pa3HBIX IPOIECCaX M pPEeaKkUWH Ha HUX PacCMaTpUBAEMOI0
Tpolecca, Ipy 3TOM UTHOPUPYETCs alrOpUTMHYECKasi CYITHOCTb Ipoliecca,
npoLeaypsl HHPOPMAIOHHOT'O XapaKTepa.

B paccmarpuBaemoii pabore npeanonaraercs, 4To B3auMO/IeHCTBHUE
OIpeIeNsieTCs COOBITHSIMHU, CBSI3AHHBIMU C OKOHYaHUEM JICHCTBUIA B OJTHOM
TIpoLIecCce ¥ BO3MOXKHOCTBHIO MCIONB30BaTh HApaOOTaHHYI0 HH(OPMAIHIO B
Ipyrom mporecce. Ilpudem, mepemaya WHPOpPMANUU  TPOUCXOIUT
aCHHXPOHHO 110 Mepe BO3HUKHOBEHHs coObiTuil. VHpopMmamonHoe
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B3aumojeiicteue onpenensercs SAIID, 4To mNO3BONSET BBECTH MOJEINb
ACHHXPOHHOTO ympasieHus B Buae cereil Ilerpu [2]. Ilpu 3ToM MOXHO
BBECTH OCOOYIO OpraHU3aIlMI0 B3aUMOJICHUCTBHS MPOIECCOB B BHUJIC
B3aUMOJICHICTBUSI HECKOJILKUX KOHBEWEpPOB C B3aMMHOW Tmepenadeit
COOOIIEHNH B BUJIE XapaKTEPHBIX COOBITHH.

ITokasbiBaercsi, uto cetu IleTpu HMEOT oOrpaHUyYeHUE Ha
MPEJCTABIICHUE CHHXPOHM3UPYIONMX COOBITUHA. JIJI CHATHUS Takux
OrpaHMYEHUI BBOAUTCS clienuaibHas Moxudukaius [letpu — Joiner-ceru
[3]. PaccmarpuBaercsi BO3MOKHOCT MOJIETHpOBaHUs  JOINEr-cersamu
AreHTHBIX CUCTEM U CUCTEM «KJIUEHT-CEPBEPY.
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IMPUMEHEHUE AJITEBPAMYECKHNX CETEM IS
IVIAHUPOBAHUS AHTUTEPPOPUCTUYECKHNX
OIEPAIINM

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

Ha npumepe «TeppopHcTbl NPOTHB NOrPaHUYHHKOBY IOKa3aHO
NPUMEHEHNE MaTeMaTH4ecKoro ammaparta ainredpanmdeckux cereil «AN»
JUIsS. TIOCTPOEHUSI BapUAHTOB IUIAHOB INPOBENEHUSI aHTUTEPPOPHUCTHIECKON
oreparyu.

IMoustue «AN» Obulo BBefeHO B KoHIEe 20 Beka SCTOHCKHM
matemarukoM J.X. Twiyry [1]. «AN» npencraiser coboli COBOKYMHOCTh
SIBHO 33JIaHHBIX OTHOIIECHWH HaJ MHOXXECTBOM IE€PEMEHHBIX, YTO MO3BOJISET
pemate MHOXECTBO Pa3jMYHBIX 3a1ad, OOBSBIS Ui KaXKIOH 3ajadu
BXOJIHBIE M BBIXO/IHBIE NTepeMeHHble. PazpaboTka Teopun «AN» 1 mpaxTuku
WX TpPUMCHEHHS TojyiepkaHa TpaHmoM PDODOU  Ne06-07-89076.
paccmarpuBaemble B craTthe «AN» yuuThiBaeT Mozenb pedIIeKCHBHOTO
YIpaBJICHUS, H3IIOKEHHYIO B padotax B.A. Jledenpa [2], Cromsaposa JI.H. u
Crapoctuna I[T.A. [3].

orpannunuku (I1) oxpanstor o6vekt. Teppopucter (T) xorsar
NPOHUKHYTh Ha 00bekT. I1 xorsar mepexBatuts T. [lpu mmanupoBaHHM
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omepalvd Y TEPPOPUCTAMH ¥ ITOTPAaHMIHUKAMHU paccMaTpUBarOTCS
pa3muuHBIC BapWaHTBl. JIJI1 3TOro CTpPOUTCS anreOpanveckas CeTh, Ha
KOTOPOM pelaroTcs pa3Hble 3ajauu.

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

3aMeTuM, YTO MOBECHUE IMOrPAHUYHUKOB MOXKHO Ha3BaTh «BCET/A
JIOTOHSIEM TEPPOPHUCTOBY. 3a/iadya MOTPAHUYHUKOB — JIOTHATH TEPPOPHUCTOB
B IIYTU U UX YHUYTOXHUTb. TeppOPUCTHI, HA00OPOT, HE XOTAT BCTPEUYATHCS C
MOTPaHUYHUKAMH, TIOATOMY MPUHUMAIOT PEIICHHE OOpaTHOE OT TOro, Kak
OHU JIyMaloT, OYIyT JIBUTAThCS MMOrpaHUYHUKA. Pemenue T ecTh oTpuiianue
pemreHust «panromay 1.

Kpome ykpynHeHHOH anreOpanueckodl CceTH CyIIecTBYeT W
neranusupoBanHas AN, Ha KOTOPOH U MPOUCXOAUT (PaKTUUECKOE PElICHUE
3aJIaum.

PaccMOTpeHHBINT  TpUMEp  WIUTIOCTPUPYET  KOMOWHHPOBAHHYIO
anreOpanyecKyro CeTh, COCTOSNIYIO U3 Pe(ICKCUBHON pacCcyaroieid ceTn
U BBIYHCIHUTENBHOW cetd ThIyry. DTH KOMIIOHEHTHI JIAIOT BO3MOXKHOCTH
MMOCTPOUTh MATEMATHYCCKYI0 MOJENb Ui 3ajadd « TeppopHCTBl MPOTUB
MTOTPAaHUYHUKOBY.
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WHTPAMEJYJUISIPHBIA KOMITPECCUOHHBIN
METAJUJIOIIOJIMMEPHBIA OCTEOCHUHTE3 B
JEYEHHHA MEPEJIOMOB JUIMHHBIX KOCTEN
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Exerogno B Ykpause peructpupyercs ot 1,5 10 2 MIIH. TpaBM.
Uucmo  cimydaeB  BPEMEHHOM  HETPYIOCHOCOOHOCTH  BCIEACTBHE
TpaBmatu3mMa ¢ 1998 no 2005 r. Bozpacio Ha 39% - ¢ 3,9 no 5,3 cny4yaeB Ha
100 paboratorux [1].

JunaduzapHole TIepeIoMBbl SIBIISTFOTCS JIOCTaTOYHO
pacIpocTpaHEHHBIMH TTOBPEKACHUSAMH CPEeAM OOLIEro 4Yuciaa TpaBM Yy
HaceleHus Y KpauHbl, UX KOJM4YecTBO cocTaniseT 48% ciydaeB or oOriero
YHCclia BCeX MEPEIOMOB JUTMHHBIX KocTei [1].

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

v TPaBMaTOJOTHYECKHUX OOJILHBIX oo TIepUO
HETPY/ZOCIIOCOOHOCTH TIPH JIEYEHHH KOHCEPBATUBHBIMH MeToAaMu B 94%
ciay4yaeB coctaBiseT oT 3 a0 8,5 mecsieB. B coOTBETCTBUM € JNaHHBIMU
UTO wm. H.H.Ilpmopoa (MockBa, Poccus) mpsiMble 3KOHOMHYECKHE
MOTEPH BCIIEACTBUE TPaBMAaTH3Ma COCTABISIOT 4,5 Mipa. pyO. B rox (0e3
y4€Ta HHBATHIHOCTH U CMEPTHOCTH) [4].

CerogHst B pa3BUTHIX CTpaHax MHpa Uil OINEPAaTHBHOIO JIEYECHHS
MIepesIoOMOB  KOCTEH HCIOJIB3yeTcss METalIoOCTeOCHHTe3 ( HAKOCTHBIM,
YEpPEeCKOCTHBIH, HHTpaMeTyJISIPHbIH). Bcé mmpe mpumenstorcs
TEXHOJOTUH  OJIOKMPYIOIIEr0  HMHTPaMEAY/UIIPHOIO  OCTEOCHHTE3a,
o0ecreunBaroIe OCEBYIO U POTAIMOHHYIO CTaOMIIBHOCTS [2].

CoBepIeHCTBOBaHHE TEXHOJIOTUH camoro OCTEOCHHTE3A,
KOHCTPYKUMH M TEXHUYECKMX CHUCTEM JUIi €ro peaju3aldd SIBISETCS
KOMIUIEKCHOH 3a/1aueil, pereHrue KOTOpol 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 .
— 17,9 nmmeit, B 2000 r. - 14,9 nueii. Ha ceromHsamuauil 1eHb 3Ty 1udpy
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yAaJgoch  em€ HEHaMHOIO0 CHU3UTb. B pa3BUTBIX CTpaHax 3TOT CPOK
COCTaBIIfIET, B CpEeHEM, 3-5 THEM.

Crnenyer yu4uThIBaTh, YTO BCIIE/ICTBHE HECOBEPILEHCTBA (PUKCATOPOB,
UX HENOCTAaTOYHOH  NPOYHOCTH M OMOMEXaHWYEeCKOro OOOCHOBaHWS,
ocTteocuHTe3 B 22-25% ciaydaeB ocTaBasICs HEYIOBIIETBOPUTEIbHBIM.

B mnocnemHee gecsTuieTHe  BO3HUKIO HOBOE  HampaBJIeHHE
COBEPIICHCTBOBAHUS OCTEOCHHTE3a, O0O3HAUEHHOE Kak OHOJIOrHYecKHit
WIM MHWHUMaJbHO HMHBA3WBHBI  OCTEOCHHTE3 - HarpaBJIeHUE
COBEpIICHCTBOBAHUS OCTEOCHHTE3a, HWMEIOIIee NEIbl0 CTa0MIM3aluio
OTJIOMKOB 0€3 HaHECEHUS JIOMOJTHUTEIBHON TpaBMBI B 30HE mepenoma [3].

TpaauuoHHBIN  CTAaOMIBHO-(QYHKIMOHANBHBI ~ OCTEOCHHTE3  —
Hauboliee W3BECTHAs CHUCTEMa METOJOB XHPYPTrHUECKOro JIEYSHUS
TIepesIoMOB, BKJIIOUAIOIIAs S5 KIIACCHYECKHX CIOCO0OB (PMKcalmu KOCTEH:
BUHTAMH, IUIACTHHAMH, CTEp)KHSMM, amnmapartaMd H C  IOMOIIBIO
TIPOBOJIOYHBIX CEPKIISDKEH.

OCHOBHBIMHU TNPHUHIMIIAMHA OCTEOCHHTE3a SIBJISIOTCS aHaTOMHUYECKast
pero3unusl, crabuibHas (UKcalys, aTpaBMaTHYeCKas TEXHUKA W PaHHHE
aKTHBHBIE IBI)KEHHUS B CyCTaBax ONEpPHPOBaHHON KOHEYHOCTH [3].

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

Puc.1. nonepeuHslii nepenoM OeApeHHOIl KOCTH, CHHTe3HPOBaHHOI reo3aém Kionuepa
(a); mThIKonoA00HBIM WTHPTOM (0); WTHPTOM-IITOoNOopom CuBama (B); KMII®-3 (r);
KMII®-2 (n); naactunoii AO (e); KMII®-5 (x); naactunoii XUTO (3); ¢puxcaropom
Cenmno (k).

[TpoBeneHHbIe HUCCIENOBaHMS 110 OMOMEXaHNYECKOMY 00OCHOBAaHHIO
(PMKCaTOPOB MO3BOJIMIIM YCTAHOBUTH 3()h(EKTHBHOCTD HCITOJIB30BAHHS TOH
WIN WHOW KOHCTPYKIMH HJIM CHUCTEMBI JUIS pealn3anuyd HeOXOAMMOro
BapHaHTa OCTEOCHHTE3d, CO3/IaHHMI0 CTAOWIFHON M HaA&KHOW (ukcanmu
TIepesIOMOB JUTMHHBIX KOCTEH C Y4ETOM COOTBETCTBYIOUIMX MEAMIIMHCKHX
MOKa3aHUN ¥ PEKOMEHIAIU.

PaccmoTrpeHo Bo3nelicTBHE Ha OHMOTEXHHMYECKYIO CHCTEMY BCeEX
MIPOCTBIX BHOB HArpy)KEHHS: PacTsHDKEHHs, CXKaTus, u3ruba B BEHTPO-
JIOPCAJIbHOM,  JIOPCO-BEHTPAJIbHOW, MeEAMA-JaTepalbHOM U JaTepo-
MeIMaTbHON TIOCKOCTSIX, a TaKkKe — JehopMaliy KpydeHus!.
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[Ipoanamu3upoBaHO BO3JEHCTBHE Ha OWOTEXHHYECKYIO CHUCTEMY
KOMIUJIEKCA CIJIOKHBIX BHJIOB HAarpyXX€HHUs IPU pa3HbIX BUAAX NEPETOMOB:
MONIEPEYHBIX, KOCBIX, BHHTOOOpPa3HBIX W OCKOJNBYATHIX. PaccMOTpeHo
COCTOSIHAE OMOTEXHHUYECKOM CHCTEMBI JUISI TEPEIOMOB PA3HOTO YPOBHS
JIOKANU3aIu: JuadU3apHBIX, MPOKCUMAIBHBIX W JUCTATbHBIX YYaCTKOB
Kak OeZpeHHbIX, TaK U 0OJNbIIeOepIIOBON KOCTH.

[IpoBeneHHBIC  WCCICMOBAHWS  ITO3BOJIMJIM  BHIPA0OTAaTh  PSf
MPaKTUYECKUX PEKOMEHJAlM{ JieyaluM BpayaM — TpaBMaToJOraMm Io
WCTONB30BAHUI0 TOTO WJIM HWHOTO BHJA (UKCUPYIONIEH CHUCTEMBI IS
WCIONIb30BaHUSl B KaXJIOM KOHKPETHOM CJy4ae TpaBM U TOBPEXKICHUIMA
JUTMHHBIX KOCTEH Ka)10M BO3pacTHOW IpyMIbl NAI[IEHTOB.

PaspaboTranHble ¥ TPEATIOKCHHBIC MATEMATHYCCKUE  MOJEIU
MTO3BOJISIFOT OOOCHOBAHHO BHIOMPATH BHJ (DUKCHPYIONIEH KOHCTPYKIUH, €€
MONENIb WM pa3Mephl, YCTAHABJIMBATHL HEOOXOMUMOE  KOIHYECTBO
(UKCHPYIONUX W OJOKUPYIONIMX JJIEMEHTOB B OMOTEXHHUYECKOH CHCTEME,
co3aBas TpeOyeMBbIi BapuaHT OCTEOCHHTE3a: CTaTUYECKHIH,
JIMHAMUYECKUH, IETeH3UOHHBIH.

DKCHEpPUMEHTAIBHBIMU M TEOPETUYECKUMU  HCCIETOBAHUSIMU
YCTaHOBJICHBI TpeOyeMble TE€OMETPHYECKHE IapamMeTpbl (BHUKCHPYIOIIHX
CUCTEM U KOHCTPYKIIUH, TO3BOJSIONIME CO3/1aBaTh  HEOOXOIUMYIO
MHUKPOJMHAMU3ALIMIO OTJIOMKOB, YTO CYHIECTBEHHO COKpAaIlla€T CpPOKH
pernapaTHBHBIX  IIPOIIECCOB, OONMH  MEPUOA  HETPYAOCIOCOOHOCTH
MalEeHTOB.
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METOAbI U TEXHUYECKHUE CPEJICTBA
KOMILIEKCHOW TUATHOCTUKHA OCTEOIIOPO3A
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OcTeonopo3, BRI3BIBAIONINN U3MEHEHHE CTPYKTYPHI KOCTH YElIOBEKa,
HA3BIBAIOT OE3MOJIBHOM dmuIeMucii. 3a0oneBaHue MOJONPAETCS HE3aMETHO,
HO TIPUBOJUT K OYCHB TSHKEIBIM MOCIIEACTBUAM [ 1], BILUIOTH 70 JETaIHHOTO
ucxona. Eciau OHO MOXeT OBITh CBOCBPEMEHHO OOHAPY)KEHO, TO MOTYT
OBITh IIPUHATHI aJICKBATHBIC MEPHI JJISl €T0 JICUCHUS ITH MPEIOTBPAIICHHUS.

CuMIITOMATHKa OCTEONOpO3a OYEHh OrpaHWYCHa W 3a4acTyIO
Tepsercss Ha (¢GoHe Japyrux 3a0oneBaHuWit. B Toxke Bpems uid
CBOCBPEMCHHOW JTHATHOCTHUKU OCTEONOpO3a HEOOXOMUMO CIEIUTH 3a
COCTOSIHAEM KOCTHOM CHCTEMBI YeJOBeKa (HAmpuMep, MeTaKapralbHBIX
KOCTeld KuCTH JHOO0 TIO3BOHKOB IIO3BOHOYHHKA) B JIMHAMHKE Ha
MPOTSHKECHUN JUTUTEITHFHOTO BPEMEHH.

Haubonee mocroBepHyro HWHGOPMAIMIO O COCTOSHUM KOCTHOU
CHUCTEMBI MOXHO TIOJYYHUTh, MPOBOII OWOTICHIO C  IOCIEAYIOIIeH
JICHCUTOMETpUEH KOCHOUM TkaHW. MeHee Oe30MacHBIi METO TUATHOCTHUKU
COCTOSIHUSL KOCTHOW TKaHH — PEHTTCHOBCKAs JCHCHUTOMETPHS, HO STOT
METOJI XapaKTepeH 3HAYMUTCIBLHOW JIydeBONW HATPY3KOW Ha TMalMeHTa.
Hcnonp3oBaHne KOCBEHHOIO METOAA JUATHOCTUKA — PEHTTCHOBCKOU
MOp(GOMETpUU — TIO3BOJISICT TIOJNYYUTH XOPOIIME PE3YAbTATHI C
HAUMCHBIIMMU (HA JAHHBIH MOMEHT) TIIOCIEACTBUSAMH JUI TIalMeHTa
(ucmonp30BaHUE IIMPOKO PACHPOCTPAHCHHOIO METOJA YIBTPA3BYKOBOM
JIUATHOCTHKY JTAET TOJIHKO KAYCCTBECHHBIH PE3yabTar).

B Hacrosiiiiee Bpemst peHTreHOMOpdoMeTpuro Koctei  in Vivo
MPOU3BOJAT TOJBKO TI0 PEHTTCHOBCKOMY CHHMKY (OOBIMHOMY JHOO
ToMOrpaduueckoMy). PeHTreHOMOppoMeTpus, KaK METO/I, U3BECTCH JIaBHO,
HO TOJIGKO HCIIOJh30BAHUE COBPEMECHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHA
MTO3BOJIMJIO IIIUPOKO MPUMEHUTH €€ JUIsl paHHEH TUAarHOCTHKU OCTEOIOpo3a.

ABTOMATHU3UPOBAaHHAS PEHTTCHOMOP(HOMETPUS UMEET Oonee
BBICOKYIO TOYHOCTh HM3MEPEHHHA II0 CpPaBHECHHIO C TPaJUIMOHHBIMU
U3MEPUTEIEHBIMA HHCTPYMEHTAMH B TMIPHHITUIIE, TOCKOJIBKY HCKITFOYACTCS
BIUSIHAC UYEJIOBEYECKOro (akTopa, HO OHAa JOJDKHA Oa3MpoBaThCS Ha
OOBCKTHBHBIX KPUTEPHAX, TII0 KOTOPHIM  OMNPEHCHSIIOTCS  pa3Mepsl
COOTBETCTBYIONIMX  KOCTHBIX  CTPYKTYp, B 3TOM CIlydae TaKue
aBTOMATU3UPOBAHHBIC U3MEPEHUS TAIOT TOCTOBEPHBIN PE3yIIbTAT.
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IMosTOoMy [UIsl JMATHOCTUKU
OCTEOnopo3a M0  KOCTAM
[AJTHHIPUYECKOM (bopMbI
(MeTakaprajgbHbIe KOCTH
KucTH) ObUIa  paspaboraHa
METOINKA
ABTOMATH3UPOBAHHOTO
d ompesenenust BHyTpenHero (d)
] D . u BHemHero auamerpoB (D)
6 Takux Kocreil (puc.10) Ha
OCHOBE JICHCHTOIpahUIECKOro

Puc. 1 Pentrenosckas MopdomeTpus

MeTaKapnajlbHOi KocTH (a — peHTrenorpamma dHaJlM3a PEHTTCHOBCKOI'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 yKa3aHbI pa3Mepbl peain3alui  3TOM  METOAUKU
KoOCTH) paspaboraHa cepus

nporpaMMHBEIX Mozynei «X-Rays V.1-V.5» [4].Ha ocHoBe mpoBeneHHOTrO
MOJICTIMPOBAHMSI TIPOLIECCOB TPOXOXKJICHUSI PEHTI€HOBCKOTO H3IIyYEeHUS
CKBO3b IHIMHIPUYECKYIO KOCTh OBbLT MPEAJI0KEH HOBBIN AUATHOCTHYCCKHHA

D+d

D-d
JIMarHOCTHPOBATh OCTEONOpo3. s oTciexuBaHus AUHAMUKH W3MEHEHUs
pa3MepoB MeTaKapnajibHOW KOCTH HEOOXOAMMO HWMETh PEHTTEHOBCKHE
CHUMKH MeTaKaphnanibHOW KOCTH Ha MPOTSHKEHHU JOCTATOYHO JUTUTENHHOTO
BpeMeHH. bbuia pazpaboraHa MeTOJMKa Majo[030BOr0 OONydeHHsS KHCTH
YeJIoBeKa, IpeJIoiaraonas UCIolb30BaHNe JEHTAIBHBIX PEHTIEHOBCKHX
anmaparoB [l] mns momydeHus W300pakeHHMsT HEOOJNBIIOro ydacTka
MeTaKapnajgbHOH KOCTH, YTO MO3BOJISIET JeNaTh PEHTreHorpaduio 3Toro
y4JacTka JOCTaTOYHO 4acTo, HaIpuMmep, Kak (urooporpaduro Jerkux, Juoo
OJIHOBpPEMEHHO ¢ ¢urooporpaduei jerkux B IUIOCKOCTh 0OCIENOBaHUA
TOMeIaTh KUCTh YeJIOBeKa.

Nmes nHpopManymio o pasmMepax MeTaKaplajlbHBIX KOCTEH MOXKHO
BBIYHMCIIATH HH/IEKCHI OCTEOINOP03a M OTCISKUBATH MX U3MEHEHHE.

[MpennoxxeHHass MeTOOWKAa M TEXHUYECKHE CpPEICTBA ITO3BOJISET
peuTs npodiieMy paHHeH AUarHoCTHKU 3a00J1eBaHus Ha OCTEOIOPO3.

K coxaneHuro He BCe KOCTHBIC CTPYKTYPhl HMEHOT TPaBUIBHYIO
(opMy, IOATOMY HE BCerjia MOXKHO pa3padoTaTh MOJIENb KOCTH U BBIICIUTh
O0BEKTUBHBIC KPHUTEPHU [UIS TMPOBEACHHS PEHTTEHOMOp(hOMETpUH. ITO
OTHOCHTCSI B TIEPBYIO OYepeab K ITI03BOHKAM, IO COCTOSHHIO KOTOPBIX
MOXKHO TaKXKe XOpOLIO JUarHOCTUPOBATh OCTEONopo3. B aToMm ciydae, npu
CO3/IaHUU TEXHUUYECKUX CPENCTB, IPUXOAUTCS HATH OOJiee MPOCTBIM MyTeM

UHJEKC G = _1 JWMArHOCTUKH OCTeOonopos3a [5], MO3BOISIOIINN
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— TEXHUYECKH PEaM30BbIBATh N3BECTHYIO MEAMIIMHCKYIO METOAUKY. Tak,
IpU JUaTHOCTHKE OCTEOIOpO03a IO MO3BOHKY M3MEpSETCs IUIOIIAAb JBYX
MIPSIMOYT'OJIFHUKOB: OJHOTO BIMCAaHHOI'O B TEJNO IO3BOHKA, a BTOPOTO
OIMCaHHOI'O BOKPYI Tena Mo3BOHKAa. COOTHOIIEHUE 3THX ABYX IUIOINajeH
TO3BOJISIET ompenenuTh uHaekc [loapymiHska, KOTOpBIN B Haeane paBeH
eIUHULE, a [IPU HaIU4YUU 3a00JNeBaHUS Ha OCTEONOPO3 OH €CTECTBEHHO
MeHblIe eAWHMIBL. B Hacrosmiee BpeMs 3Ta METOAMKA pealn3oBaHa B
nporpaMmMHOM Moayie «Spinelndex V.1». BhIMonHsITs peHTreHorpadmio
MO3BOHOYHHMKA C TOYKM 3PEHHs JIydeBOH HArpy3KH MOXKHO TOJIBKO TIO
KM3HEHHO Ba)KHBIM IIOKa3aTeNsM, MO3TOMY JUIsl paHHEW JWarHOCTHUKU
ocreornoposa u st popMHupoBaHUs OaHKa JaHHBIX COCTOSIHUS TTO3BOHKA B
PETPOCIEKTHBE 3TOT CIOCOO MaJl0 IPHUIOfEH, XOTS B KOMILIEKCHOM
JIMAaTHOCTUKE OCTEOII0P03a MOXKET OBITh UCHOIB30BAH.

Takum o00pa3oM, MeETOJ PEHIT€HOMOPGOMETPUM Ha OCHOBE
JICHCUTOrpaMueckoro aHanu3a IPUTOeH JUIS paHHEH JMarHOCTHKE
0CTEOropo3a JIMIIb HAa CHUMKaX KHCTH M OCTaeTcs JHIIb MEIUIUHCKUN
BOIIPOC: BBINOJHATH peHTreHorpaduio OTZAENIBHOTO y4acTka
MeTaKaprnajgbHOH KOCTH WIJIM BKJIIOYATh PEHTreHOrpadHio BCeH KUCTH TpHU
BBINOJHEHUN (Qirooporpaduu  TPYAHOW KIETKH C COOTBETCTBYIOMIEH
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 aHami3 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 Teparito Ta
JIOK 39 (26,0%), JIOK - 30 (20%), Tta xoutponsHa rpymna 40 (26,7%).
OO6cTexxyBaIuCh 3 HO30JIOTIYHI TPYIH MAIli€HTIB:

1. IXC crabispHa CTCHOKAP/Iis HAIIPYTH.

2. IXC npidHoBoraumeBuii iHpapkr miokapaa (i/m)

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

Buiie nepepaxoBaHi HO30J10T1i MOALTSUTHCS HA 4 TPYH B 3aJI€KHOCTI
BiJl METOJTVIKY JIIKYBaHHS :

1. I'pyna xBopwux, o npuiimanu kypc JIOK

2. T'pyna xBopux, 1o npuiiMany Rn tepaniro 1o pisHUX MeETOAMKAX

3. T'pyna xBopux, mo ogHoyacHo npuiitManu Rn Teparmito i JIOK

4. KouTtponbHa rpyma (TpaauiiiHe JiKyBaHHS)

Jlixysannto IXC, Tak sk 1 11 npo¢inakTuii, KapIioiaord NpuALISIOTh
BEJIMKY yBary, BJOCKOHAIIOIOYH iICHYIOUI METOJM Ta po3po0JIsitoun HoBi. I3
OCTaHHIX OCOONMBY 3alliKaBJIEHICTb Yy JIIKapiB BHKJIMKAIOTh TakKi
HeTpaJMLiiiHI MeToIH, sIK Ja3epHa Teparis. OcoONMBO MEPCIEKTUBHUM €
3aCTOCYBaHHS HU3BKOIHTEHCHBHOTO YEepBOHOTO JIa3epHOTO
BUIIPOMIHIOBAaHHS, JOCTaTHHO IIBUJIKO 3aBOHOBYIOUOTO Micle cepen
BIIOMHX HEMEIUKAMCHTO3HUX METOMIB JIIKYBaHHS B TEpPaNeBTUYHIN
npaktuni. [enmiii-HeoHOBI JazepHi TpHCTpoi HamidHI 1 TpocTi B
eKCILTyaTallii, 1 OcCOOJMBY NONYNISPHICTH B KapIiOJOTiYHUX KIIHIKax
3aBOioBye BHYTpimHbO-cymuHHMi Meron JIOK. Ilpum BHyTpimHbO-
CyJIMHHOMY OIPOMIHEHHI KpOBi BiJOyBaeThcsl axkTHBALis (DEepMEHTHHX
CHUCTEM EpPUTPOIMTIB, IO MPU3BOAWTEL A0 30iTbIICHHS KHCHEBOI €MHOCTI
kpoBi. Jlo JIOK Haii0inpml 4YyTIMBUHA sAepHUN amapaT KITHH 1
BHYTPIIIHBOKIITUHHI MEMOpaHHI CHCTEMHM, aKTHBalis SKHUX CTUMYIIOE
Je(epeHIlpOBKY 1 (YHKIIIOHATBHY AKTUBHICTH ONPOMIHCHHUX CJICMCHTIB
KpOBI.

3HIKCHHS IBUIKOCTI arperariii TpoMOOIMTIB i BMICTy (iOpiHOTeHY
CyMYyeTbCS TYT 31 30LIbLIIEHHAM pIBHA  BIJIBHOTO TeMapuHy i
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(1OpOHONITHYHOT aKTUBHOCTI CHBOPOTKH KpoBi. JlaHi mpouiecu mpu3BoasTh
JIO CYTTEBOT'O 3HW)KEHHS IIBUIKOCTI TPOMOOYTBOpEHHSI.

B marorenesi rineprensii ogHUM i3 BaXXJIMBHX (PAKTODIB SIBISETHCS
3MiHa CTPYKTYPHOT'O CTaHy KJIITHHHUX MeMOpaH, a BXXJIMBUM MEXaHI3MOM
iXx koHTpomoBaHHA sBIseThbcs 3MiHa [1OJI (mepexrcHOTO OKHCIIEHHS
mimigiB). Bsaemomist  Ja3epHOro  BHIIPOMIHIOBAHHS 3  OlOJOTiYHMMU
MOJICKYJIaMH PEali3yeThCs YACTIIIe BChOrO HA KIITUHHUX MEMOpaHax, IIo
NPU3BOJUTH A0 3MiHM iX (i3uKo-XiMi4YHOro ckmagay. B pesymbrati
BHUOIPHOCTI TOIJMHAHHSA €Heprii aKTUBYIOTbCS CHUCTEMH MeMOpaHHOI
opranizauii 6iomonekys. [lo ix uucna BigHOCATHCS Hacamiepen: OiIKOBO-
CHHTETUYHUH amapaT KHUCHEBOTO spa, AWXAIBHUN JIAHIIOT, BHYTPIIIHI
MeMOpaHH  MITOXOHJpiH,  aHTHOKCHAAHTHAa  CHCTeMa,  KOMIUIEKC
TiIPOKCHMAIIBHUX TiAPOKCHIIA3 TENaTOLMTIB. AKTHBAIls IUX KOMIUIEKCIB
CTUMYJIIOE CHHTe3 Oinka 1 HYKJIETHOBUX KHCIIOT, TJIKOJNI3, JINOMi3 Ta
okucmoBaibHe pochopuimoBanns KiiTHH. CyMapHa aKTHBAIis TNIACTUYHUX
MPOLECiB 1 HAKONWYEHHS MAaKpoepriB NPU3BOAWTH JIO IOCHJIEHHS
BHUKOPHMCTAaHHS KUCHIO Ta 301JbIIEHHS BHYTPIIIHHOKIITHHHOTO OKHCJIEHHS
OpraHiYHUX PEYOBHH, TOOTO MiJICHIIOE TPOPIKY OMPOMiHIOBAHUX TKaHUH, a
takox JIOK Bucrynae, ik aHTHOKCHAAHT (Di3MIHOI IPUPOIIH.

BuytpimmHbo cyaunHe Ta TtpaHcaepmansHe JIOK B BigmineHHi
pealinitanii micnsiHQapKTHUX XBOPHX YCHIMIHO KOMOiHyeThcst 3 Rn
tepamieto  xBopum  Ha IXC. CenaruBHa, 3HeOodOIO4a  Ta
CyJIMHHOpO3IIUpIoloYa fist Rn Tepamii ycIimHO cyMyeTbcs B ceplLEBO-
CyIMHHHX  XBOPHMX 3  AHTHOKCHJAHTHOI, TPOMOONITHYHOIO  Ta
nporuzanaibHoto aieto JIOK i 3 ycrixoM 3acTocoByeThCS B peabimiTamiiHii
MpaKTHLi 1S JTiKyBaHHs XxBopux [XC.

Jnsa JIOK-tepamii 3actocoBysanmuch: amapat AJIOK -IM, npuniun
pobotn  sikoro 0a3yeTbcsi Ha  BHKOPHCTaHHI €Heprii  Jla3epHOro
BHITPOMIHIOBaHHS TENii-HEOHOBOTO J1a3epa 3 MOBXKUHOK XBwii 0,63 MKM,
SKOMY BJIaCTHBAa 3HayHa OiOJIOTiYHA aKTHBHICTh, @ TAaKOX amapar s
pedexcorepmii komOinoBanuit MWT-1 Bapiant JIT-2 Ta amapar mis
pedurexcorepmii MUT-1 “Cepist LIKA  mi1st B/B ompoMiHeHHS.

Pesynbratn : Pe3ynpraTy JiKyBaHHS PI3HHMX TPYI XBOPHX IO BCIiX
METOJIKaX OL[IHIOBAIIMCh HAa OCHOBI MOPIBHIOBAIBHUX JAHUX Ta HASBHOCTI
TO3UTHBHOI JWHAMIKMA KIIHIYHHUX, 1HCTPYMEHTAIBHHX Ta JIaOOpaTOpHHUX
TOKa3HUKIB. BciM XBOpHM 000B'SI3KOBO IPOBOMIINCH TaKi 0OCTEKEHHS:

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'toTepHHM aHaii3oM, peoBa3orpamu 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 TOKpalIeHHsIM Bunucaitock 40 xB.(26,7%),
3 mokpanieHHsa M 105 xB.(70%), 6e3 3miH 5 (3,3%).

daxrop K-ctp | % 3umo | % 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 2,4
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 ekcnepuMeHTy Oyjo noBeieHo, 1o Rn
Tepanist B kommiekci 3 JIOK mO3WTHMBHO BIUIMBAIOTH Ha JUHAMIKY
peaOiniTamiiinoro mpomecy xBopux Ha IXC ta m/i xBopux. HailiGinmbrma
eQEeKTUBHICTh NPH IX 3aCTOCYBaHHI MMPOSIBUIACH Y XBOPHX 31 CTEHOKAPIIEO
1 HEBPOTHYHHM CHUMIITOMOKOMIUIEKCOM, TillepCHMIAaTHKOKOPTHKOTOHIELO,
TiEepKIHETUYHUM BapiaHTOM T€0IMHAMIKH, 3 HasIBHICTIO apUTMIN y BUIIISII
BETCTATHBHOI E€KCTPACUCTOMNIT, TaXikapid, apTepiajdbHOI TimepTeH3ii Ta 3
MIPOSIBaMU KJIIMaKTEPUYHOTO CUMIITOMOKOMILIEKCA.

[Mo3nTBHI pe3ynbraTh TNpu KOMOIHOBaHOMY JIiKyBaHHI Oynu
JIOCSITHYTI y TPYN XBOPHUX CYNYTHIMHM 3aXBOPIOBAHHSIMH, II0 BHKIMKAIOTH
TIOpYIIEHHS Tepe)epuIHOro KpoBooOiry, a came: OCTEOXOHAPO3Y HIHHHO-
TpyAHOro Biamimy xpebra 3 CHMITOMaMH  BepTeOpo-0asmisipHOL
HEJIOCTaTHOCTI, C-MH KapJliaJIbHOTO HEepBa, c-MU Peitno i T.11.

Hyxe noOpa MuHaAMiKa CIOCTEPIra€ThCS Y XBOPUX 3 HASBHICTIO
JinigeMii Ta OOJITEPYIOUOro EHIEPTEPHITy CyJUH HIr (MOJOJAI XBOpI 10
45p. - 8%).

EXPERIMENTAL ANALYSIS OF 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 n\/2
(n is a whole number; A — wavelength in waveguide’s material).
Nevertheless, such concentrators have very sharp amplitude-resonance
characteristics and are very sensitive 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

Development of hybrid numerical — experimental techniques is an important
method of analysis used for interpretation and validation of experimental results,
especially when such experimental techniques as laser holography is applied for
investigation of high frequency vibrations of fluid. In order to expand the area of
effective treatment an elastic steel wire waveguide can be attached to the tip probe [3].

Ultrasonic vibrations are generated in the probe and they are mechanically
amplified by an exponential ultrasonic wave concentrator and transferred to the elastic
wire waveguide [1,2].

Transversal standing wave in the waveguide produces cavitation effects at the
antinodes of the wave when the wire is inserted into the fluid. Each antinode area
around the waveguide can be used to destroy biological tissues. Unfortunately, larger
percentage of gas — blood ratio that is generated at certain regimes of operation and
caused by cavitation can impede the flow of oxygen-rich blood to vital organs and
cause clots to form in blood vessels [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
holographic method which allows to investigate dynamical processes in the
liquid in two modes: numerically and experimentally.
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Numerically simulated 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.

b)

Figure 1. Numerically simulated and experimentally produced holographic
interferogramms of the vibrating liquid. a -Numerically simulated pattern of fringes for
the fluid in the first circumferential vibration mode: b) -experimentally produced
holographic interferogramm.

An important conclusion can be made in the context of previously
described ultrasonic probe system. Though laser fluid holography is a
powerful optical technique ideally suited for experimental 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
its turn may have lethal effects in treatment procedures.

3. Acoustic emission measurement

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. Measurement 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 transmits the signal to the analyzer 7 (model 8103
Bruel & 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 treatments 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 o0Opa3oBaHHUSNA

KAYECTBO NOAI'OTOBKH CIIEHUAJIMCTOB KAK
TEOPETHYECKASA U TIPAKTUYECKAS TPOBJIEMA

Cmamunosa H.I1.
Kuesckuii hayuonanshwiii mopeogo-3koHomudeckuil ynusepcumem, 19, Kageopa
punocoperux u coyuanvhpix Hayk, m. 531-47-09, e-mail:kf@knteu.kuiv.ua

PasButne coBpeMEHHOro OOIIECTBa XapaKTEPU3YEeTCs WHTCHCUBHBIM
HAyYHO-TEXHUYCCKUM, HWHHOBAIMOHHBIM, HEOC(HEPHBIM pa3BUTHEM. OTO
BBIBUTACT HOBBIC 3aJa4yd Iepel oOpa3oBaHWEM, HAyKOW. AHaM3
JINTEPATYphl, MPAKTUKA TO3BOJISIET TOBOPUTH O TOM, YTO COBPEMEHHAs
BBICIIIAs TIKOJIA HE MOXET HE YYUTHIBATH PN TeHIeHImiHA. OOpa3oBaHue
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CTaHOBUTCS OJHOH M3 BaKHEWIIMX OTpacieldl eKOHOMHUKH, 4YTO TpeOyeT
nepecMoTpa Iiejeld 00pa3oBaHUs; BO3HHMKAIOIIME H3MEHEHHS TpeOyIoT
OCBOGHHSI HOBBIX 3HaHWH M YMEHHi; HOBBIE MOAXOJIbI — MOBBIIICHHS
KadyecTBa 00pa3oBaHusl, MOJArOTOBKA KOHKYPEHTOCIIOCOOHOTO CIIEIHAIINCTA.
Kak wu3BecTHO, B TmOCIEIHWE TOABI AaKIEHTHPYEeTCs BHUMaHHE Ha
HEOOXOJMMOCTH pa3BUTHSl B Mporecce 00ydeHHs: Npo(heCCHOHANBHBIX H
JIMYHOCTHBIX KOMITeTeHIMH. Ha pbIHKe Tpyaa ceromHs HeHUTCS CHeUuaTucT
OPHEHTHPYIOIIEHCS TOCTATOYHO OBICTPO B CHTYallMH, IPOSIBIISIOIINIA
WHHIMATHBY, MBICISIIIMA TBOPYECKH, CIIOCOOHBI OpPHEHTHUPOBATHCS B
Pa3HbBIX JIENIOBBIX KYJIBTYPax, BIAJCIOIINNA KOMITBIOTEPOM, MHOCTPAaHHBIMHU
s3plkamMy.  [loBbIlIEHHE KadecTBa 0Opa3oBaHUs -  HEOOXOAMMOCTH B
YCIOBUSIX MHTETPallid BBICIICH OTEYECTBEHHOM IIKOJBI B €BPONEHCKUI
oOpazoBatenbHbIA coto3. B BonoHckol neknmaparnuy mogdépkuBaeTcs, 4To
OTBETCTBEHHOCTh 332 KayeCTBO BBICIIET0 00pa30BaHHS JIEKHT Ha KaKIOM
BBICIIEM y4eOHOM 3aBECHUH.

[TpoGrema MOBBIIEHHST KauecTBa MOATOTOBKU CIIEIMAIMCTOB OJHA W3
BakHeWmmx faesrensHoctu KHTEY. Ona pemaercs no HECKOJIbKUM
HaIpaBJICHUSIM: pa3paborka HOBBIX IpOrpamm; pasBuTHE
npo(ecCHOHANBHBIX KOMITETEHIIMH TIperojaBaTeneli; co3jaHue HaydHo-
METOJMYECKOr0 KOMIUIEKCa IWCLMIUINH; KPEAUTHO-MOAYJbHAsl CHUCTEMa
OpraHM3alM Y4eOHOro TIpollecca; KOHTPOIb 3a KadecTBOM Y4eOHOTo
nporecca, oTkpbITHe L{eHTpa TecTHpoBaHUsI 1 MOHUTOPWHTA; IMarHOCTHKA
KadyecTBa M 0a3uWpyercss HE TOJNBKO Ha COJACP)KAaHWH, HO M Ha KOHEUHBIX
pe3ynbTarax, UX COOTBETCTBUM NOTPEOHOCTSIM phIHKA Tpyaa. Jlis pemenus
nocienHed 3azaun co3gana JlaGoparopust mpodAHarHOCTHKH, KOTOpas
OTCJICKUBACT MHEHHUS CTYJCHTOB, MpernojaBaTelicii, paboToxareneil. [IBa
pasa B roa, mo pe3yibraTraM pabOTHl MpernojaBaTenell B TPHUMECTpE,
CTY/IEHTHl OLIEHMBAIOT YPOBEHb MPENOAAaBaHUS IO TaKUM acHeKTaMm:
n3jaraeT MaTepuall MOHSITHO, JOCTYITHO; CTUMYJIHPYET CaMOCTOSITEIbHYIO
pabory W camMOOOydYeHHE; CIOCOOCTBYET YINIYOICHUIO TEOPETHISCKUX
3HaHWH; (QOPMHUPYET NpPAKTHYECKME YMEHHS M HaBBIKM; HA 3aHATHIX
UCIIONIb3yeT HayYHO-METOANYECKHE MaTepHaibl (pabouast mporpaMma,
OIOPHBIA  KOHCIIEKT, MPAaKTHKYyM 1 T.J.);UCIIOJb3yeT COBPEMEHHEIE
TeXHONOruM ( TPEHWHIH, KEHCHI, POJIEBBIC//ICNIOBBIE WIPHI, T'PYIIIOBBIE
MIPOEKTHI, KOMIIBIOTEPHBIE MPOTrPaMMbl); OOBEKTHBHO OIIEHUBAET 3HAHUS
CTY/IEHTOB; TpO(ecCHOHATIbHBIE U JINYHOCTHBIE KadyecTBa IPENoaBaTeNs
COOTBETCTBYIOT TIPEACTaBJICHHUSIM O TMpenojaBaTeie yHUBEpCHTETa. B
orpocax IMPUHUMAIOT ydactue 10 85% CTyAeHTOB BceX (haKkyabTEeTOB H
KypcoB. IlomydeHHble pe3yabTaThl 00pabaThIBalOTCS C  MTOMOIIBIO
KOMITBIOTEPHOW HPOrpaMMBl, TOTOBATCS aHAJUTHYECKHE MaTepualibl s
npernofaBatened, kadeap, pykoBoactBa yHuBepcuteta. C  HUMH
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3HAKOMSTCS CTYJEHTHI, B OOOOIIEHHOM BapHaHTE OHM pa3MeENaroTcsl Ha
caiite yHuBepcurera. [IpenoaaBarensM, HOMYyIHBIIMM HEBBICOKHE OICHKH,
B XOJ€ HMHAMBUAYaJbHBIX Oecel MaroTcsi PEeKOMEHMAIMY, MNpeaiaraercs
npoiTH o0yueHwe B Bplcmield ImIkoje meIarorudeckoro MacTepcTBa.
JlaHHOE HCCceoBaHNe MOXHO CUNTATh BaKHEHIIIUM 1aroM, MPEX/e BCETo,
B COBEpIICHCTBOBAHMH B3aWMOIOHMMAaHHS MEXIy NPENoAaBaTeNsiIMH |
CTy/IEHTaMH, KOTOPOE CIIOCOOCTBYET MOTHBAIIMHM CaMOCOBEPIICHCTBOBAHHIO
TIpernoyiaBaTesel, ONpeeseHNI0 INPHOPUTETHBIX HaNpaBiIeHHH HaydHO-
MeTOIMYeCcKOi paboThl Kadenp, KakIOoro IpernojaBarels, CHOCOOCTBYET
TIOBBIIIEHHIO Ka4eCTBa 00y4EHHSI.

Jpyrum, Ha Hall B3MJISAZ, BKHBIM IIaroM B CO3JaHUM MOHHUTOPHHTA
KayecTBa IIOATOTOBKM  CIEUUAIMCTOB — ONPOCHl  paboTojaTese,
npenozaBaTesell. 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 yyactue 292
paboronarens u3 38 opraHuzauMii U (QUPM, SBISIONIMMCS MOCTOSHHBIMHU
paboromarensM ISl BEITyCKHUKOB YHUBEpcUTeTa, 250 npernoaaBaresnei.
Crnenyer OoTMETHUTb, YTO pabOTOAATENM CUYHUTAIOT YPOBEHb ITOJTrOTOBKH
COBPEMEHHBIX CHENMATUCTOB JIOCTATOYHO BBICOKMM. Bwmecre ¢ Tem,
3HAYNUTEIBHON SIBIISIETCSI M YacTh TeX, KTO OCTAaéTCsi HEIO0BOJIEHBIM
COBpPEMEHHOI cucreMoil Bwiciiero obdpasosanus (19,7%). OTHOCHTETBHO
(OpMBI  COOCTBEHHOCTH, TO BIAJENbLBl 0OoOJiee BBICOKO OLEHUBAIOT
KOHKYPEHTOCIIOCOOHOCTh MOJIOJIBIX CIICI[UAJINCTOB. Tax, 7,8%
OIPOIIEHHBIX CYHMTAIOT HMX B IIEJIOM KOHKYPEHTOCIIOCOOHBIMH; CKOpee
KOHKYpEHTOCIIOCOOHBIMHU - 43,5%. Hmke Bcex IMOATOTOBKY BBIITYCKHHUKOB
OLEHWTN coBNaaenbibl. OHM CUYHMTAIOT, YTO  KOHKYPEHTOCIIOCOOHBIMH
sBisitotest — 38,0%, ckopee KOHKypeHTocmocoOHeMH — 38,9%, ckopee
HEKOHKYPEHTOCIIOCOOHBIMU — 7,7%, ¥ HEeKOHKypeHTocrocoOHbIMU — 7,8%.
CpaBHuBasi OTBETHl IpernojaBareneii u paboromareneil OTHOCHUTENBHO
BOIPOCAa KOHKYPEHTOCIIOCOOHOCTH BBITYCKHUKOB, BHIMM, YTO MHEHHE
TpernoyiaBaTe’ell OTIIMYAIOTCS OT OLEHKH, KOTOPYIO Jaii padoTomarelnu.
Tak KONMYECTBO  TIperoJaBaTeNiel, CUYHMTAIONIMX, 4YTO BBIMYCKHUKH
SIBIISTFOTCSI.  KOHKYPEHTOCIIOCOOHBIMHU  BbIie Ha 7,9%. Takum oOpa3om,
CPaBHHUTENBHBIH aHAJIN3 OTBETOB ITOKA3ajl, YTO MPEIOJaBaTeNN CKIOHHEI
OoJiee BBICOKO OLIEHMBATh KauecTBO MoiarotoBku cryiaeHtoB KHTEY, gem
paboromarenu. Jlamee MBI TONBITAIUCH BBUICHUTH, KaKHE KauecTBa
HEOOXOUMBI CICIHATUCTY ceromns. [lo MHeHUro paboTomaTencii, cpeau
BaXHEHMIIIMX KauecTB CIELHUAINCTA, KOTOPbIE ceiiuac OnpeessiioT pa3BuTHE
OomzHec-cheppl — ITO yMeHHE OBICTPO aJaNTUPOBATHCA K H3MEHCHHSIM
ycrmoBuid B OmsHece — 71,9%; BbIcokuit mpodeccuonanmmm — 61,6%;
CTpeMJIeHHE K IIOCTOSIHHOMY OOYYEHHIO, TOBBIIIEHHIO KBaIH(UKAIUU —
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58,9%; MHUIMATUBHOCTb, TBOPUECKUM MOAXOM K jAeny — 55,5%. MeHbluee
3HA4YEHHWE JUIs DPECIIOHJCHTOB HMMEIOT TaKHe KadecTBa Kak: COOJIIOZeHUE
MIPaBOBBIX Hayas OusHeca — 21,9%; BrICOKHE MOpanbHBIC kKadecTBa — 19,2%
n gpyrue kadectBa coctaBisiror  0,7%. Takum oOpazom, Hamm
WCCIIEIOBAaHMSI TOJTBEPXKAAIOT 00Illee MHEHHE OTHOCHTEIHHO KauyecTs,
HEOOXOAMMBIX  JUIi  COBPEMEHHOro  creruanucra. Yrto  Kacaercs
crienuanicTa Oyayliero, To MOJyYeHHBIE Pe3yJIbTaThl CBHIETENBLCTBYIOT O
TOM, YTO HEOOXOIMMO aKUEHTUPOBAaTh BHHMaHHE, MpEXIe BCEro, Ha
JIMYHOCTHBIE KayecTBa: KOMMYHHKAOEIbHOCTh, HAJW4YHE JIHJEPCKOTrO
MIOTEHIMaja, YMEHHE ObICTPO M CAMOCTOSITENILHO MPUHUMATD U BBIMOJIHSATH
pemenus. He MeHbIMe 3HaueHHe, KaK CUMTAIOT PECHOHIEHTHI, IMEIOT U
€ro  BBICOKME Tpo(decCHOHANIbHBIE  KadecTBa, OCOOCHHO  3HaHUE
WHOCTPAaHHOTO $3bIKa, YMEHHE pabdOoTaTh C KOMIIBIOTEPOM U HaJIMYUE
(dyHIaMeHTanbHBIX 3HaHui. OOme Hu3kue oneHkr BeimyckHUKoB KHTEY
OCTArOTCSl M0 TaKMM ITO3WIMSIM: 3HAHHE HMHOCTPAHHOI'O SI3bIKA, HAIWYUE
KOMMYHHUKATUBHBIX, MPAaKTHYECKHX YMEHHWH ¥ HaBBIKOB. BbIxomoMm wu3
9TOr0, KaKk CUMUTAIOT pabOTONATENN, MOXKET OBITh YBEJMYEHHE KOINYECTBA
MIPAaKTHYECKUX W TMPHUKIATHBIX 3aHATHH. C 3TOH LENbI0 HY)KHO ITPUBIIEKATH
K Hay4yHOMY IIpoleccy OoJiblle NpaKTHYEeCKHUX pPaOOTHHUKOB. BakHBIM
YCJIOBHEM NPH 3TOM €CThb CIIOCOOBI YIIIyOJIeHHWsS M COBEPIIEHCTBOBAHUS
JIMYHOCTHBIX Ka4eCTB BBIITYCKHHUKOB, a JUIsl 3TOr0 HEOOXOANMO YBEIHUECHUE
B MporpaMMe TyMaHWTapHOro OJIOKa, IpPOBEACHHE WHTEIJUIEKTYaJIbHBIX,
MPAaKTHYECKNX,  IICHXOJOTHYECKHX  TPEHHWHIOB,  KOTOpbIE  OyayT
CHOCOOCTBOBATh Pa3BUTHIO KOMMYHHKATHBHBIX, JTHJEPCKUX 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
cultural outlook.

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.Bugajov, 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
starting 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, trusts to
child, accepts child’s personal 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 development.

The educational 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 educational 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
a history 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 sciences to 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. Technical and physics
education should be stated through saturation, first of all. Main cultural (in
particular world outlook, aesthetic, ethics) and psychological (bringing up
the mechanisms of creativity, dialogue, and personal growth) subjects and
the maintenance have universal value (on a material 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 emotional state of pupils and students is the most valuable
experience in person’s understanding;
= creation of material conditions for normal 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 development of the humane which is able and ready
to study during a life.

Introduction to teaching and educational process the elements of
common cultural pedagogic, museum pedagogic, ecological pedagogic, etc.
gives physics and physicotechnical disciplines spiritual, moral and social
cultural 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.

Realization of principles of a humanistic paradigm in studying
physics and physicotechnical disciplines carries out culture creative
function, enriches and assists the development 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. Therefore it 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 humanistic orientation of physical and
physicotechnical development in education consists of the creative person
who is capable for the further self-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
KAYECTBEHHOM OBIIECTBEHHOM Y TPYJOBOH
KU3HHN

Hu Jlanex
Qunocogcruii pakyromem Yuusepcumema um. ce. Kupumia u Meghoous ¢ Tprase,
Cnosaykas Pecnybnuka, +421335565422, jan.danek@ucm.sk

HayKa, BOCIIMTAHHUC H O6pa3OBaHI/Ie SIBJIIIOTCS.  HEOThEMJIEMOM
YacTbrO O6H.IeCTBeHHOI>i JKM3HHU YCJIOBCKA U PECHIUTCIIbHBIM 06pa30M BIIMAOT
HE TOJIBKO Ha Ka4Y€CTBO JKH3HU, a4 TaK XKC Ha TPYAOBOC CaAMOYYBCTBUC
yeroBeka. B HACTOAIIEC BPpEMA, TOYHO TaK KE, KaK U Ha MPOTIHKECHUN BCel
HUCTOpPHUH, HAyKa, BOCIIUTAHHUEC U O6pa3OBaHI/Ie SBJIAKOTCA I[BPI)KyH.Ieﬁ CUJION
pa3BuUTHA 3HaHPII>i, HUHTCJUICKTA, HPABCTBECHHOCTU U  3CTCTUYCCKOI'O
BOCHIpUATUA MUPA, PABHO KaK U o6mero JAYUICBHOTI'O pOCTa MHAWBUJA WIN
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ke rpynm. [locTeneHHOE pa3BHTHE YEIIOBEUCCKOTO IMO3HAHUS BEICT K
MOBBIINICHUIO TEXHUYECKOT0 M TEXHOJIIOTMYECKOTO KadyecTBa TpyIa.
Brnaromapst 00pa30oBaHHWI0O ¥ BOCIHTAaHHIO OBUTH CO3/IaHBI IIEHHOCTH,
BHECIITUE OPOMHEHINUI BKJIA] B pPa3BUTHEC SKOHOMUKH, XO3SHCTBA, 3al[UTHI
YEeJIOBEYCCKOTO 3JI0OPOBBS, HO, BCE KE OCTACTCS HEPCUICHHOW Ba)KHAS
mpoOjeMa OdYeHb MEIUICHHOW JUKBUJAIMM HEYBA)KCHUS  YEIOBEKa
YEeJIOBEKOM, HEXOPOIIMX B3aMMOOTHOIICHUHM JIFONEH, JKCILTyaTaluu
YeIIOBEKa YENIOBEKOM, TMPOJOJDKAIOT  CYIIECTBOBATH  YTPO3BI  BOWH,
HANpPSUKEHHOCTh B OTHOIICHUSAX MEXKIY IMBUIN3AIMAMU M, TEM CaMbIM, U
BaKHas yrpo3a MHPY, KaK OCHOBE VCIICIIHOTO M I[eJICHAIPABICHHOTO
MIPOJIBIXKCHHUS BIIEPE]] BCETO YEIIOBEUECTBA.

3HauuT, HayKa U O0Opa30BaHHEC PEHIUTEIHHBIM 00pPa30oM BIIHSIOT Ha
Ka4ecTBO TPEIMETa M TEXHOJOTUU TPyJa W BHOCSIT MOCHJIBHBINA BKJIAa B
MIPOIIECCHI 3aHATOCTH HACENICHUS, WHTEIUICKTYATH3alid TPYIa U KYJIbTYPHI
B3aUMOOTHOIIICHUI MCHE/DKEPOB U COTPYIHHUKOB mpemnpusituii. Hayka He
TOJIBKO COJICHCTBYET PACHIMPCHHUIO HAINIMX 3HAHUM O Pa3HBIX O0O0JIACTSIX
YEeIIOBEUCCKON IKU3HH — TIPUpOjAe, OOIIECTBE, CaMOM UYEJIOBEKE, OHa
MOMOTraeT HaM T[NIy0Ke TMPOHHWKATH B pPas3Hble NPUYMHHBIE CBS3U
YEJIOBEUCCKOTO MBINUICHUS, BOCIPHUATHS UM IIPOIECCOB OOIICCTBEHHOTO
pa3BUTHSI, ¥ TIPABUIILHO OPUCHTUPOBAThHCS B HUX. Hayka u oOpasoBaHHe HE
TOJILKO 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  TNPABWIGHO  HUCIONB30BaTh HAy4YHBIC 3HAHHUA B
MTOBCEIHEBHOM JKU3HU, JAaeT HaM MPEJCTABICHUE O B3aMMOCBSI3U KU3HU U
Tpy/Aa, MPEIOCTABISET BO3MOXKHOCTh MOIYYHUTh CHCIUANBHYIO ITOATOTOBKY
Uit Oymymied mpodeccuu, Kak CPEJCTBY CaMOBBIPAKCHHS YCIOBEKA, €ro
COIMANIBHOTO W 3KOHOMHYECKOro obecredcHuss Ha Oymymee. Hayka u
oOpa3oBaHue, OyAy4d B3aMMOCBSI3aHHBIMH, MPUBOIAT UCIOBEKA K
MYJPOCTH, KaK Ba)XKHOMY pPE3YJbTATy YEIOBEUSCKOT'O IO3HAHUS, MPUYECM
caMa MYApPOCTb XapaKTePU3YETCsl KaK ~TO3HABATEIbHBIA MPOLIECC WM KE
croco0 mony4eHus: 1 00paboTKH UH(OpPMALNH, JOCTOMHCTBO, ITPECTIKHASL
oOmrecTBeHHass opMa IMOBEICHUS W 01aro, 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, YUHUTHIBAsl MPH 3TOM (aKT,
9TO OOpa30BaHHBIA M MYIPHIA YEIOBEK SBISCTCS COCTaBHOH YacThIO
YeJIOBEYCCTBA, BXOMUT B €r0 KYJIBTYPY, CBSI3aH C MPOIUIBIM, HACTOSIIIUM U
OyIyIIuM BceX JIIOJICH, B cpelie KOTOPBIX OH MPHMEHSET CBOM 3HaHWS. B
camoM cebe W B OKpyXKawomeHd ero cpeiae OH BO30yXOaeT
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MHTEIUIEKTyaIbHBIE UHTEPECH, caMOMy cebe M OKpYKalollel ero cpeue
3aJ1aeT BOMPOCHI, Kacarouuecst 31000 THEBHOU KU3HHU U BCErO MUDA.
bnarogapst Hayke W 00pa30BaHHUIO YeJIOBEYECTBO  JOOMIOCH
3HAYUTEBHBIX YCIEXOB B 00JaCTH TEXHUKHU, OOIIECTBEHHOM KU3HHU, TPY/Ia
U KyIbTYphl KH3HH, HO HEOOXOAMMO OoJiee MOCIEA0BATENbHO U Oonee
PEUINTEFHO MOAYEPKUBATH MOJOKEHUE M POCT YEIOBEKa B OOIIECTBE,
SBJIAIONIErOCA  BERICIIEH IIEHHOCTRIO Kakaoro obmecrBa. B csere
JIOCTUTHYTBIX PE3Yy/IbTATOB HCCIEAOBAaHUNA B OOJNACTH BOCIUTAHUS U
obpa3oBanust BO Bce Oonblieil 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 GOIbIiie MOBBINIAETCS Ka4eCTBO
MPOIIECCOB OOYYEHUS U €ro pPe3yIbTaTOB — OOpa30OBaHUSA, TEM MPOYHEE
CTAHOBATCS OCHOBBI HAyJYHBIX JOCTH)KEHHH, W TeM OOJbIIE YCIEXU
HAYYHBIX UCCIIE0OBAHUI BO BCEX 00JIACTAX UEIOBEYECKOrO MO3HAHUSI.

Opnako, HEOOXOUMO YJESITh BHUMAHHE TakKe BOIpOCaM TPyia,
KOTOpBIH, Onarogapss 00pa3oBaHMIO, CTAHOBUTCS 0o0jice IMHAMHUYHBIM,
Oonee 3¢ exkTUBHBIM U OoJiee IEHHBIM Ui 4eioBeka. K coxaneHuro, He
BCEr/la HaXOJSTCS B COMJIACUM TPYJ U €ro OIeHKa, ero MOTHBHPOBKA U
COOTBETCTBYIOIIEE OOIIECTBEHHOE Mpu3HaHuWe. B mepuos 0coOeHHOro
MOAYEPKUBAHUS IKOHOMHUYECKUX YCIEXOB OOIIECTBA, MHOI/A 3a0bIBAETCS
00 aBTOpax 3TUX YCIEXOB, O TPYAAIIUXCS JIIOAAX, HE BCEra MONTYyYaromux
COOTBETCTBYIOIIEE BO3HATPAXKIAECHUE M HAIJISKAI[YIO 3a00Ty CO CTOPOHBI
oOmiecTBa. B xakoii ObI TO HU OBLJIO 00JIACTH YETIOBEUYECKOM MEATEIbHOCTH,
B TMPOMBIIIIEHHOCTH JIM, B CEJIbCKOM XO3SIACTBE, B Typu3Me, B
3IPaBOOXPAHEHUM WJIM B INKOJE, HACTOSIIME CO3[aTeld IIEHHOCTEMH
OTOJABHHYTHl ~HA 3aJHUN IUIAH CIPaBEUIUBOM OlEHKU ux Tpyaa. Ho,
COBPEMEHHBIE YCIIEXH HAYKH M TEXHHUKU JIOJDKHBI T'yMaHHU3UPOBAaTh HE
TOJIBKO JKU3HbB, & TAK)KE TPY/I YETOBEKa, 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 JAPYry, 00 €ro OTKPBITOCTH, 4YECTHOCTH, JTHKE U
HpPaBCTBEHHOCTHU. [10TPEOHOCTH B 3TOM YYBCTBYETCSI HE TOJILKO B 00JaCTH
OOIIECTBEHHBIX HAYK, a TAK)KE B 00JIACTH €CTECTBOBEACHUS M TEXHUKH, TAK
KaK BCe SBJCHHUs B OOIIECTBE, KaK B MPOM3BOACTBE, TaK U B JPYTHX
00/1acTAX UYENOBEYECKOM JEATETBHOCTH, HAXOAAT CBOE OTPAXKEHHE B
MICUXUKE JIIOJIeH, B MX MEpeXuBaHUAX. [103TOMY HYXKHbBI 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 (Ienasi Mpud 3TOM YIIOp Ha
OTOX/IECTBJIEHUE YEIOBEKA C €r0 TPYJAOM U C OOIIECTBOM, B KOTOPOM OH
KMBET, C €ro MOTUBHUPOBKOW, C CO3JaHHEM UYEIOBEYECKUX U
6IaroNPHUSI THBIX YCIIOBU HKH3HH) MOCTOSTHHOE MOIMOJTHEHHE
€CTECTBOBEAUYECKOrO MIIM TEXHHYECKOrO OOpa30BaHUs, WM K€ HAyIHOM
MOATOTOBKH,  OOpa30BaHHEM  SKOHOMUYECKHM,  COI[HOJIOTHUYECKHM,
MICUXOJIOTHYECKUM, MeIaror iYeCKuM, ITUYECKUM, SI3BIKOBBIM,
IopuanYecKuM, MeHemkepckuM  T.11. (Cempax, 2008, crp. 17). OnenuBas
JIOCTHKEHUSI HAyKU U 00pa30BaHusl, CIEAyeT UMETh B BHIY, KaKylO MOIb3Y
MPUHECITH OHU JIIOJSIM B PETHOHAIBLHOM, HAIIMOHAILHOM WJIH TII00aTBLHOM
Macmtabax. CieayeT 3amaBaThCsl BOIMPOCOM O TOM, HACKOJIBKO MBI
CIIoCOOHBI OOPOTHCS ¢ HUIIETOM, Oe3padoTuIleii, 3a00IeBaHUAMU, BOWHAMH,
C pasHMIEH Mexay OOraThIM CEBEPOM M HHUIIUM IOTOM, HJIH K€ C
napajiokcaMH JOCTH)KEHHH HAyKd B OOJACTH aCTPOHOMHH, MEIMIMHBI,
a’POHABTUKHU, KOCMUUYECKHUX UCCECTOBAHUN U C (PAKTOM HATHUMS YHIKSHUS
JIOCTOMHCTBA Y€JI0BEKa YETIOBEKOM.

Taxoke 1Mo 3TUM MPUYKUHAM CIIETYET OTMETUTD, YTO PA3BUTHE HAYKU U
00pa3oBaHusl, JOCTIDKECHHE BBICOKHX pE3yIbTaTOB B JTHX 00JacTsX,
JIOJDKHBI MITH pyKa 00 pyKy € OOIIMM pa3BUTHEM YeIOBEUECKON JINUHOCTH,
MpeXJe BCEro B 00JacTH TyMaHM3Ma M MOAXoja K JIoAsM. Bo BCIKOM
cilydae, HEOOXOAMMO TIOCTOSIHHO ITOJYEPKUBATh 3HAYCHUE JIMYHOCTH
YeJioBeKa U TOro (hakTa, YTO OHA SBJISAETCS BBICIICH IEHHOCTHIO OOIIECTBA.
HawuGonbliiero mnpuMeHEeHUs W TMPEANOYTEHUS JOCTAETCS JIOCTHIKCHUSIM
HAYKU B 00J1aCTH TEXHUKH U €CTECTBOBECHUS, PE3YIIbTAThI OOIIECTBEHHBIX
HAyK MHOT/IA HEJAOOICHUBAIOTCS.

BcernescTBre 3TOr0 BO3HUKAIOT OONBIIME PA3HUIBI MEKAY JIIOIABMHU,
CTpaHaMd ¥  [UBWIM3ALMSIMHU, BOCIPUHMMAEMble KaK YCTOHYHUBOE
HEraTUBHOE SIBJIEHHE COBPEMEHHOI'0 MUPA U YeoBeuecTBa. MIMIyIIbChI [1st
VIyYIICHUs] CHUTyallud CleAyeT WCKaTh B aHajiu3e HWCTOPUUA U
COBPEMEHHOCTH, 4  ypOKaMH, W3BJICUCHHBIMH W3  HHX, HAJo
BOCIIONIB30BATHCSI B MOPOIECCE  YIpaBieHHs —riiobanu3aiueil  mupa.
VYkazaHHOE peEIIeHHe MOXET MOCIYKHTh HMITYJIBCOM JUIS ITOBBIIICHUS
KayeCcTBa JKU3HM, SIBJISIONIErOCS MPEAMETOM KCCIIEMOBAHUN pa3HBIX
OpraHHU3aliii COBPEMEHHOI'0 MHpPAa, COCPEIOTAYMBAIOIINX CBOE BHUMAaHHE
HAa TaKMX TOKA3aTeNsX Kak ~COCTOSHHE OKPYXKAIOMIEH Cpelibl, 3J0pOBbE U
3aboieBaHusl, JTUYHAS W KOJUIEKTHBHAs 0€30MaCHOCTh, YPOBEHb KUIIbS,
B3aMMOOTHOIIIEHUST  JIFOJICH, HCIOJb30BAaHME CBOOOJHOIO  BpPEMEHH,
COIMAJIBHBIX M TEXHOJIIOTHYECKUX XaPAKTEPUCTUK TPYJa, BO3IMOKHOCTEH
y4acTUsi B MPOIECCAX YIpaBjieHHs OOIIECTBOM M TIPaXKTaHCKHX CBOOOM”
(OnnpeiikoBuy, 2005, ctp. 72).
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BOJIOHCbKA CUCTEMA OCBITH TA ii BILJIMB HA
YKPATHCBKY MOJEJb ATECTAIIII

JLE Lxasap
Buwa amecmayiiina komicia Yxpainu

Sk Bimomo, bornoHckka neknapanisi 6e3nocepeqHbO HE TOPKAETHCS
MUTaHb aTecTalii KaJapiB BUIIOI KBaJidikamii, TOMy € morpeda po3risIHyTH
JIesiKi TUTaHHS, SIKI BUHUKAIOTh Y 3B’S3KY 3 MM B Y KpaiHi.

VYyacHuku BosoHCHKOro Imporecy BH3HAIOTh, II0 HayKa MAa€ CTaTH
CKJIaJIOBOIO OCBITH — HEBIJ] €EMHOIO YACTHHOKO TaK 3BaHOI ,,CBPOMH 3HAHB ',
TIPO SIKY HAeThbCsl y TOKYMEHTaX, [0 CyNpPOBOIKYIOTH bonoHChKuit mporiec.

VYkpaiHa akTHBHO BKJIIOYMIacs y poOOTy 3 ajanTamii BHUMOT
Jexnapanii 710 HamioHanbHOI OCBITHBOI cucreMH. 3JycwnisiMu MOH
VYkpainun po3pobseHo npoekt Ilporpamu 3 miAroTOBKM Ta IPOBEICHHS
MIeJIaroriyHOr0 eKCIIEPUMEHTY IOZ0 BIIPOBAPKEHHSI KPEIUTHO-MOIYIBHOT
cucremn (ECTS) mnaBuwanpHoro mpomecy y By3ax III — IY piBHiB
akpeauranii. Exciepument posnovascst Beepeanti 2003 p. i po3paxoBaHHit
Ha 1micTb pokiB Tobto mo | BepecHs 2009 p. Cepex mnpiopureTis
eKCIIEpUMEHTY — I00yaoBa €BpPONEHCHKOrO MPOCTOPY BHIIOI OCBITH SIK
MEPEAYMOBA  PO3BUTKY MOOUTBHOCTI TPOMAJSH 3 MOXJIMBICTIO iX
MpaleBIallTyBaHHS Ta IIBUIICHHS pOJIi YHIBEPCHUTETIB Yy pPO3BUTKY
HAIllOHANBHUX T4  €BPONEHCHKUX KYIBTYPHHUX IIHHOCTEH, HOCIIB
HaIlIOHAIBHOI Ta €BPONENChKOI cBigoMocTi. [1]

VYkpaiHa, aKTHBHO IHTEIPYIOUHCH Y €BPONEUCBHKI CTPYKTYpH, Mae
TAKOX TEePEeXOANUTH Ha BIANMOBIMHI craHmapTH y cdepi ocBitu. Ilpore Hac
LIKaBUTh NHTaHHS, SKEe MpsAMO He o0OroBoproeTbcs y bomoHchKii
JeKnaparii, ane, SKEe XBWIIOE YKpPaiHCbKY HAyKOBO-OCBITSHCHKY
rPOMajIChKiCTh. VileThcs MpO  CHiBBITHOUIGHHS — €BPOMEIiChKOI  Ta
HAIlIOHANBHOI CHUCTEM KBaiidikamii KaJapiB BHUIIOTO piBHS. SIKHM YHHOM
TpueTHaHHS 10 BonoHCHKOI nekiaparii BIUIMHE Ha CHCTEMY aTecTamii
HAyKOBHX KaJpiB B HaIIiil kpaiHi?

Cnin 3a3Haunty, mo y “Tlporpami miii momo peamizaiii MoJI0XKeHb
Bononcekoi  gexmapariii B cucTeMi BHINOI OCBITH 1 Haykd YKpaiHu”,
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3arBepmkeHoi Hakazom MOH Ne49 ix 23. 01. 2004 p., cepen pe3yabTaTiB
peanizamii mporpamu rnepeadavYaeThcs 1 “3ampOBaIDKCHHS B YKpaiHi
3araJbHOEBPOINEHCHKOI CHCTEMH HAYKOBUX CTYIEHIB”. [2]

Ha cporomni Ba)KKo TOBOPHUTH TIPO 3araJlbHOEBPOIEWUCHKY CHCTEMY
HAyKOBHX CTYIIEHIB, aJDKe y LIIOMY psijii KpaiH €BpOINH, TAKHUX, CKaXIMO,
sk Benukiit bpuranii, Himewuuni, I[Tonemii i€ ABOCTyIEHEBa CHUCTEMa
TIPUCY/KEHHSI HAYKOBUX CTYIIEHIB, BiMiHHA BiJ IHIIMX €BPONEHCHKHUX
KpaiH, Xoua W He 30BCIM Taka, sk B YKpaiHi. Aje X Ii KpaiHH Takox
HaJleKaTh JI0 €BPOINEHCHKOT0 NMPOCTOPY OCBITH Ta HAayKH, TOMY JIOTiYHO
Oyno 0 po3rIAgaTH MOHATTS ‘3arajibHOEBPONEHCHKOI CHCTEMH HAayKOBHX
CTYNEHIB” SIK TaKe, 10 HE CTaH/JapTU3YeE, a BPAaXOBYE HalliOHAIBHI CHCTEMHU
HAYKOBUX CTyHEHiB. J[o pedi, 1e IMUJIKOM y3TOJDKYEThCA 3 1. 36 po3niity 15
“HamioHanpHOT TOKTPUHH PO3BUTKY OCBITH ~ B YKpaiHi, SIKa IPOTOJIONIYE,
o iHTerpamis yKpaiHCBKOI OCBITH Yy MIXHapOIHHMH OCBITHIH IIpocTip,
cepeq| IHIIOT0, IPYHTYETHCS Ha “TIpiopHTeTaX HalioOHAIBHHUX iHTEepeciB”. [3]

Crij 3a3Ha4uTH, O B YKpaiHi chopmyBanacs crerudiyHa cucrema
opraHisamii Haykd, sKka cKiIagaizaca aecaTwritTTsimMu. OcoOnuBicTh T1i
MoJNsATae 'y TOMY, IO OKPIM HaBUAJIBHMUX 3aKNIaJiB, PO3BHTKOM HAYyKH,
0CO0JIUBO, 1i TEXHIYHUX, IPUPOAHUYUX Ta NMPHUKIATHUX HAIPSMKIB aKTHBHO
3aliMaeThcsl CHUCTEMa IHCTHTYTIB y pamkax HamioHanpHOI akajemii Hayk
(HAH) Ykpainn. HatomicTs €Bporeiickka Hayka SIK IPaBHJIO 30CepeKeHa
a00 X B YHIBEPCUTETCHKHX IIEHTpaX, a00 X IHCTUTYTaX, 10 MaTPOHYIOTHCS
BIJMIOBITHUMH  YHIBEpCHTETaMH YW  NPUBATHUMU  HEJECPKaBHUMHU
KOpropamisiMi. 3MIHUTH YKpaiHCBKY CHCTEMY, BHXONSYM JIMIIE 3
NIPUPOJHOro Oa)kaHHS IHTETrpyBaTHCS y CBITOBHMH OCBITHIM Mpolec Ha
npuHOMNax bonoHceKkoi nexnaparliii 3a KiJibka pOKiB HaBPSA UM MOKIINBO.
Ta um # gomineHO e pobutu B3arami? lle ckimamHe mUTaHHS JCpPKABHOI
TIOJNITUKH, SIKE CTOCYETHCS HALlIOHAIBHHUX IHTEpPECiB y cdepi HayKoBOI
IISTIBHOCTI.

BpaxoByroun 0cOOJMBOCTI TPHCYKEHHS HAyKOBUX CTYIEHIB B
Vkpaini Ta 3aKOpIOHOM, BUHUKAaE IpolieMa B3a€EMHOTO BH3HAHHS LUX
CTYNEHIB: yKpaiHCHKMX — 3aKOPJOHOM, a 3aKOpAOHHUX — B YkpaiHi. lle
BHU3HAHHS B HAIIii KpaiHi BiIOYBAETHCSA NUITXOM MepeaTecTallii, IpuaoMy
TaKUM YHHOM, IO JOKTOp (iTocodii mepeaTecTOBYEThCS JIMIIEC Ha
KaH/au/jaTa HayK. Y 3B’SI3Ky i3 NMPOIOHOBAHUM aBTOPaMH 3aKOHOIPOEKTIB
PO BHILY OCBITY Ta aTeCTallil0 yBEIEHHSM CTYNEHs JOKTopa Qimocodil
3aMiCHTh KaHIU/aTa HAayK CHCTEMa IepeaTecTarlil K MeXaHi3M BU3HAHHS Y
YKpaiHCHKil arecramiiHii Mojeni 30epiraeTbes. Tak camo sIK 1 30epiraeTbes
HayKOBHUH CTYIIHB JOKTOpa HayK.

JlokTop Hayk — IIe HalioHaJIbHA OCOOJMBICTH YKPaiHCHKOI CHCTEMH
TIPUCY/KCHHSI HAYKOBUX CTYIIEHIB, AaHAJIOTIB SKOMY 3a MeEXXaM{ Halloi
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kpainu Ta Hu3ku kpain CHJI, Hemae. ®DyHkIliro mepeaTecrarii 3iHCHIOE
BAK Vkpainm - croemiajdbHUA OpraH ILEHTPAJbHOI BIIAAM IIIIIXOM
3aJIydeHHs CIIeIiaTi30BaHMX Ta eKCIEPTHHUX paJl 10 I[OT0 MpOLECYy.

Sx DBonmoHCHKMI TIpoIleC BIUIMBATUME HA CHUCTEMY aTecTarlii
HAyKOBHX KaJpiB HalIoi KpaiHM y MOAajbIIoOMYy - MoKaxke 4dac. [Ipore yxe
CBOTOJIHI BIIaa pOOHTH MEBHI KPOKU Y HANPSMKY 30JMKEHHS! YKPaiHCHKOT
Ta €BpOIEWCHKOI Mozenel atectauii. Ha posrisni mapnameHrty mepedyBae
3akoHOnpoekT “IIpo BHeceHHs 3MiH no 3akony Ykpainm “TIpo Bumy
ocBiTY”. Y 4YacTHHI HOpPM, IIO CTOCYIOTHCSI aTecTalii 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 Bumly OCBiTY” 3a3Ha4yaeThbcs, IO
“BUIIMI HABYAIBHUH 3aKJIaL..../1i€ BiJIIOBIIHO JIO ... IPHUHIMITIB aBTOHOMIT”.
CBiUEHHSIM  aBTOHOMi3allii  yHIBEPCHTETCHKOi OCBITM cTaB  YKa3
[pesunenra Ykpainn “TIpo 3axoau mo/o migBumeHHs crarycy KniBcpkoro
HaIiOHAJILHOTO yHiBepcutTeTy iMeHi Tapaca IlleByeHka”, me cepei iHIIOTO
3a3HAYCHO, 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-TIEJIArOTIYHUX KaJApiB BHINOI KBaJidikamii”’, TO HHUM TaKOX
nepe0av4aeThCsl CKacyBaHHS CTYIEHS KaHUaTa HayK, 3aMiHUBIIN HOTo Ha
JokTopa ¢inocodii, ajne NpH HOMY 3aJIHMIIAETHCS 1 CTYMIHb JOKTOpa HayK.
Y cr. 6 BKa3zaHOrO 3aKOHONPOEKTY 3a3HauyaeThess: ‘B Ykpaini
TIPUCY/IXKYIOTBCSI HAYKOBI CTYyIEHi JoKTopa disocodii Ta 10KTOpa HayK...”.

OTKe, Ha TOPS/IKY JIEHHOMY ITHTaHHS MaKCHMaJIbHOTO HAOJIKEHHS
YKpaiHCBKOI Ta €BpOMEHCHKOI MOJeNeld arecrarii KajapiB  BHUIIOL
KBayiQikamii, o Horo BUMarae eIWHUH C€BPONEWCHKUIA MPOCTIp BHIIOT
OCBITH Ta HAyKH.

Hdaxepena:
1. Jlue.: OcHosHi 3acadu po3eumxy euwoi ocgimu Yxpainu y KoHmexcmi
KBononcwvroeo npoyecy / Ynopsonuku: Cmenxo M. ®@., Bornwobaw A. A., lunkapyx
B. J1, I'pybisnxo B. B., babun I. I. — Tepnonine: Buo-eo TAITY 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 IIIATOTOBKU JEP)KABHUX CJIYKXBOBIIIB
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
VIPaBIiHHSA OXOIUIIOE BCIO CHCTEMY IEPCIEKTUBHOI 1 CKOOpPIMHOBAHOI
poboTH 3 KaipaMu JIep>KaBHOTO YHPAaBIiHHS. AJKe AepKaBHE YIIPaBIIiHHS —
ne ofaHa 3 (OpM JiSUIBHOCTI JAEpXaBH 1 CIPSIMOBaHA Ha MPAKTHYHY
pearizamilo 3aKOHIB, yKa3iB, IIOCTAaHOB, SKi 3a0e3NeuylOThb JAepXKaBHI
IHTEpEecH, Ta epP>KaBHOI MO THKH.

[Iporiec poboTH 3 Kajpamu JCPKABHOTO VIPABIIHHA Mae OyTd
MoOyIOBaHUH Tak, 1100 HAHKOPOTIIMM Ta €(pEKTUBHUM IUITXOM NPHHTH 10
3aIUTaHOBAHOTO pe3ynbrary. TomMy y mpoueci (QopMyBaHHS KaapoBOI
TIOJNITUKY, HA HaIl ITOTJISL, TOBUHHA BiZ0OYBATHCS Y3TO/KEHICTh HACTYITHUX
HAaIpPSIMKIB:
® po3po0Ka 3araJpbHUX NPUHIMINB KaJpPOBOI TONITHKA B CHCTEMI
JIEp>)KaBHOTO ~ YIPABJIiHHS, BU3HAUEHHS MPIOPUTETIB CTPATETiyHUX Ta
MIPaKTHYHHX;

e OpraHizaniifHo-IITaTHA MOJITHKA, sIKa Iepedayae B OpraHax Jiep>kaBHOTO
VIpaBIiHHA TIpPOIEeC 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 moONiTHKAa — ()OPMYBaHHS IPUHIMIIB PO3NOITYy 3acoOiB,
3abe3neueHHs1 e(peKTUBHOI CHCTEMH CTUMYIIIOBAHHS TIpalli;

® [IOJIITUKA PO3BHUTKY KaJApiB — 3a0€3NeUeHHs] MpOrpaMu pO3BUTKY,
npodopieHTaris i ananTaris CHIBPOOITHHKIB, IJIaHYBaHHS
IHAMBIAYaJbHOO  TPOCYBaHHS, (OpPMYBaHHS KOMaHj, mpodeciiina
MIiJITOTOBKA 1 i IBUIIICHHS KBaJTi(hiKaIlii;

® OI[IHKA pE3YAbTATIB JISUTGHOCTI — aHaji3 BiJMOBIAHOCTI KaapoBOI
TIOJNITUKY 1 cTparerii opraHizamii, BUSBIEHHs NPOOJeM y KaJpoBiii podori,
OLIiHKA KaJJpOBOr0 NIEPCOHATY.

l'onoBHOIO METOI0 Jep)kaBHOI KaJpOBOi MONITHKH € (hOPMYBaHHS
TAKOr0 KaIpOBOT0 MOTEHIiaITy, SIKUH y MTpOoQeciiHuX 1 AIJTOBUX BiHOCHHAX
J03BONISIB O 3a0e3neyyBaTH e(eKkTUBHE (DYHKIIOHYBaHHS 1 PO3BHUTOK
JIep>)KaBHOT'O arapary.

Cranom Ha 01.01.2008 p. B VYkpaini HapaxoByerbcs 257112
JIep>)KaBHUX CITYyKO0BILiB. J{0 11i€i KUTBKOCTI BBIMIUTH AeprKaBHI CITyKOOBII
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(9988 oci0), siki mpaIrOIOTH B amaparax MiHicTepcTBa 000pOHH YKpaiHu,
MinicTepcTBa BHYTpilIHIX cripaB Ykpainu, CiyxOu Oe3nexn YKpaiHu Ta
Anminictpanii Jlep>kaBHOI TPUKOPAOHHOI CIykOM VYKpaiHM 1 SKUM
MIPUCBOIOIOTBCS  PaHTH  JIEpXKAaBHUX  CIyKOOBILIB, a He BiliCHKOBI
(cnientianbHi) 3BaHHS.

3poCTaHHS 4YMCENBHOCTI MpAIIOIOYMX JIEPKABHUX CIYyKOOBIIIB
3a(pikCOBAaHO B OpraHax i YCTaHOBax, MO 3a0e3MeuyroTh 3IiHCHEHHS
noBHOBaxkeHb [Ipesunmenta VYkpainu, BepxoBHoi  Paau Vkpainu Ta
Kabinery MinictpiB Ykpainu, sika craHoBwia Ha 31 rpymas 2007 poky
2688 oci6 (Ha 1 ciuns 2007 poky Oymo 2550 ocib).

AmHarnizyloun BIKOBUH CKJaJx Jep)KaBHUX CIYKOOBIB, MOXHa
KOHCTAaTyBaTH 3POCTAHHS YHCEIBHOCTI MOJIOMI, BIiKOM JO 27 pOKIB
BKITFOYHO, 10 63180 oci6 (Ha 1 ciuns 2007 poky Oymo 61785 ocib), xoua
MUTOMA Bara TPAIFOIOYUX i€l TPYIMH 3aluIlwiack 0e3 3MiH (Ha piBHI
25,6%).

3menmmiace 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 — TroiiB
obnacaux, KuiBcbkoi Ta CeBacTONONBCHKOI AepKaBHUX aaMiHicTparii, 139
— ix 3actynHuKiB Ta 490 — T0JiB palilOHHNX AEpXKaBHUX aJAMiHICTpaIlii.

Cepen romiB obmacHux, KuiBcbkoi Ta CeBacTOMOIBCHKOI MiCHKUX
JIepXKaBHUX aJMIHICTpAIliil BiIMOBIIHUN IMOKA3HUK CTaHOBUTH 57,7%, iX
3acTymHUKIB — 38,5%, TOIiB fAep:kaBHUX aaMiHicTpariil — 48,6%.

BigmosinHo 10 mocranoBn KaGinery MinictpiB Ykpainu Big 28
motoro 2001 poxy Ne 199 mopiuHO  OpraHaMu JAep>KaBHOI BJIAJH
Ha/IAI0ThCs MPONO3ULii M010 (GOpPMYBaHHS KaJpOBOrO pe3epBy Ha KepiBHI
Tocaay JIep>KaBHUX CIIy)KOOBIIIB IEPIIOi-TPETHOI KaTeropii, Mpu3HaueHHs
Ha ski 3aiiicHroe [Ipesunent Ykpainu ta KabGiner MinictpiB Ykpainu.

Jlo crnuckiB KaZpoBOrO pe3epBy Ha KepiBHI IMocaau JIepKaBHUX
CITY>KOOBIIIB TIEPIIOI-TPETHOI KaTeropii, NMPU3HAYCHHS Ha SKi 3JIHCHIOE
[pesunent 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 0cib, MicueBHx Jiep)kaBHUX aaMiHicTpanii — 1808.

AHaimiz  BIKOBOIO CKJaxy pe3epBICTIB MICHEBUX JEpXKaHUX
aZIMiHICTpaliil CBIYUTH NPO Te, IO CepeJl HUX HAWYMCENBHINIOW € rpyma
BikoM Big 41 mo 50 pokiB - 908 oci6 (50,2% Bix 3aranbHOI KUJIBKOCTI),
LEHTPAJbHUX OpraHiB BukoHaB4oi Buagu — 320 (41,4%).
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OHOYACHO CITiJ] BIIMITUTH 3HAYHE 30UTBIICHHS YUCEITBLHOCTI BIKOBOI
rpynu 31-40 pokiB: cepen pe3epBiCTiB LEHTPAIBLHUX OpPraHiB BUKOHABYOI
BIamy Ta ypsinoBux opraiB — 179 oci6 (23,2%), MicueBuX JAepKaBHUX
oprasizarriii — 512 oci6 (28,3%).

3HAaYHUM HampsiIMOM pPOOOTH € 3aJydeHHS MOJIOAlI Ha Jep’KaBHY
Ccyx0y Ta mpodeciiiHa MmiIroToBKa B MariCTpaTypax BHIMX HaBUYAIBHUX
3aKkialaiB 3a cremiaipHicTiIo “JlepkaBHe ynpammiHHS W Ta “Jlep)kaBHa
cnyx0a”, ska y 2008 pori 3milicHrOBaniack y 12 BUIIUX HaBYAIBHUX
3axnanax |V piBHS akpeaurarii.

Taoauns 1

Jani npo kareropii oci6, 3apaxoBannx y 2008 poui 3a 1ep:kaBHUM
3aMOBJIeHHSIM 10 MHUK0J1aiBCHKOr0 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 AT0OTOBKaA

3aI104aTKOBa
Ha Ha
BUKOHAHHS
IIporpamu
KaJIpOBOT'O
3a0e3MmeueHH
s JepKaBHOL
CITYKOH,
3aTBEPIKCHO
1 Vkazom
% [Ipe3unenra
VYkpainu Bijg
10

pe3epBy UL IPUAHATTS Ha

pe3epBy UL IPUAHATTS Ha

JIepK. CIIykOy

JlepxaBHi ciryk00BIIi
Ocobu, siKi 3apax. 10 Kajp.
BUIyCKHUKH BHIIIX
HavaJlbHUX 3aKJIa/(iB
JlepxaBHi ciryk00BIIi
Oco0u, siKi 3apax. 10 Kajp.
JlepxaBHi ciryk00BIIi
Oco0u, siKi 3apax. 10 Kajp.
pe3epBy UL IPUAHATTS Ha
JIepK. CITyKOy
BUIyCKHUKH BHIIIX
HavyaJlbHUX 3aKJIa(iB

%

BN
BN

%

BN
BN
BN

Bceworo
Bceworo
K-t
K-t
Bceworo

K-t
K-t
K-t
K-t
K-t
K-t

JINCTOIIaaa
2| 1995 poky Ne
il 1035.

29
20
68,9
13,7
17,24
60
52
86,6
133
89
72
80,89
13
14,6
49

< n [ce]

[Mounnaroun 3 2004 poxy MuxonaiBcbkuil Aep>KaBHUH TyMaHITapHUH
yHiBepcuter imeni Ilerpa Moruwmu mouyaB MiArOTOBKY MaricTpiB 3a
cnemianpHicTIO “JepkaBHa ciyxo6a”.

Taoauns 2
Jani npo kareropii mocaa rep:kaBHUX CJIy:K00BLiB, 3apaxoBanux y 2008 poui
3a Jep:KaBHUM 3aMOBJIeHHSIM 10 MIK0J1aiBCHKOr0 Jep:KaBHOr0 ryMaHiTapHOTO
yniBepcurery imeni [lerpa Mornan

Bcroro 3apaxoBaHo | Kareropist mocaj 10 BCTyIly Ha HABYaHHS
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JIepXKaBHUX CIY>KOOBIIIB v \ Vi VII

K-1p % K-1p % K-16 % K-16 %

72 2 2,7 12 16,6 25 34,7 33 45,8

Buxonsun 3 BUINEBHKIANEHOTO, MOXXHa 3pOOMTH BHCHOBOK, IO
JAep:kaBHA KaApoBa TMOJITHKAa — II6 BUPaXEHHS Ha3puIMX MoTped
CYCMIJIbCTBA, BUMOT JKHUTTS, IOKOPIHHHMX IHTEpECiB Hapoxy, BaKIIMBa
CKJIaJIOBa YacTHHA ITOJIITUKHU JIepXKaBH, 11 TOJIOBHA JiHis B cepi 100podyTy,
PO3CTaHOBKM Ta BHXOBaHHsA KajpiB. KaxpoBa momiTMKa TOKJIMKaHA
3a0e3meunTH peajtizalliro Bci€i momiThky nepkaBu. Bona Qopmyerscst i
3IHCHIOETBCS HAa HAayKOBO-TEOPETHYHIH OCHOBI, IIOCTIHHOMY aHai3i
MIPAaKTHYHOI JisUTBHOCTI.

Ie € Ba)JTMBMM HAIIPSMOM BTIJICHHS B JKUTTS JIEPXKABHOI KaJIpoBOI
nomituky  3rigHo IlocraHoBum KabGinery MinictpiB  VYkpainun “TIpo
3aTrBepKeHHst [Iporpamu po3BHUTKY jepkaBHOi ciyxOu Ha 2005-2010
poku”.

MHHOBAIIMH B BBICIIIEM
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, 4YTO B €CTCCTBCHHOHAYYHOM

O6pa3OBaHI/II/I HU3Y4YCHUC OUCHUIUINH OCHOBEIBAa€TCd Ha 06pa3uax
JIMHEHHOT O MBIINJICHMUA, XO0TsA 00BEKTOM H3Y4YCHUA SIBIIAKOTCS
OBOJIIOLIMOHUPYIOMINE BO BPEMCHU U IMPOCTPAHCTBE CJIOKHBIC OTKPLITHIC,
HEJTMHEWHbIe CUCTCMBEI. B OunoI0orun KIIFOYCBEIC HpO6J’IeMI>I

«BO3HMKHOBEHHSI JKMBOM MAaTEepHUW», «BO3SHUKHOBEHMS CO3HAaHHS» ObLIN
OTHECEHHI K pa3psly «Hepa3pelnMbIX rpobiieM Ouonorum». Bmecre ¢ Tewm,
COBPEMEHHBIH YpPOBEHb Pa3BUTUSI HEIMHEWHOW AMHAMHKU (CHHEPIETHKH)
MO3BOJISIET  yTBEPXKAATh, YTO CBOMCTBO CaMOOpPraHM3allud IpHCYILE

CIIOXKHBIM, OTKPBITHIM, CHJIBHO HEpaBHOBECHBIM crcTeMawm,
B3aMMOJICHCTBUSI MEX/y 3JEMEHTaMH B KOTOPBIX, U CHCTEMBI B IIEJIOM C
OKpyXXarolled  cpeqod,  SBIsSIeTCs  HEIMHEHHBIMH  IPOLIECCAMM.
Camoopranmzamst — o0pa3oBaHHe (paKTalIbHBIX  «IUCCHUIATHBHBIX

CTPYKTYD» quepes3 CcTaguu «AUHAMHYCCKOI'0  Xaocay, B PEKUME
alepuognICCKuX KOJ'Ie6aHPII>i, npoucxoaur 6naroz[apﬂ HaJIUYIUIO
IIOJIOKUTECIBHBIX» U «OTPULIATCIIbHBIX) O6paTHI>IX CBsI3€l B CHCTEME.
COBpeMeHHOe COCTOSAHME pa3BUTHA CHHCPICTUYCCKOIO 3HAHUA
MO3BOJIIET BECTH OOOCHOBAHHBIA  ITOMCK YHUBCPCAJIBbHBIX 3aKOHOB
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SBONIOLMHM W CaMOOPTaHM3allMM CIJIOXKHBIX OTKPBITHIX HEPaBHOBECHBIX,
HEJIMHEHHBIX CHCTEM JIF000H NpHpobl. B megarorndeckoii cucreMe Teopust
CaMOOpraHU3allUK IIOJIE3HA MPENoJaBaTelql0 AJs TOro, 4TOObL, MEHSA
CTEPEOTUNBI MBIIUIEHHs], KOHCTPYKTHUBHO OCYIIECTBISITH IEPEXO]] OT
MEXaHHCTUYECKOr0  MHUpOBO33peHHss XX  Beka K  KOHIENIHH
CaMOOPraHU3YIOLIErocs  MHUpa; U3  CTyJEHTa  OpraHU3yeMoro B
CaMOpa3BUBAIOIIYIOCS  JIMYHOCTH C  HOBBIM  MHPOIIOHUMAaHHWEM U
TOJIEPAHTHBIM CO3HAHUEM.

[NosiBuBIIAsics HEOOXOIMMOCTh paccMaTpHBaTh (yHIaMEHTaJIbHbIE
JUCLMIUIMHBI M 4YelOBEeYecKoe OOIECTBO KAaK HEepacTOPKHUMOE LEIoe
TpeOyeT B CBOIO 04Yepeab OOHOBJICHUS COAEPAKAHUA U CMbIC/Ia 00pa30BaHHUs.
YmectHo BcrioMHHUTH Te3uc . Tlpuroxuna o ToM, 4TO Hayka He JIOJDKHA
HaXOJIUTHCS B OIIO3HINY K KyJbTYPHOMY KOHTEKCTY. Tak, Ha XMMHUYECKOM
n OuonmornyeckoM otneneHusx SII'Y B pamkax CTaHAApTHBIX TPeOOBaHMI
TIOCT)KEHUsSI COBPEMEHHOW XWMHYECKOW HayKH, OpraHW30BaH YdeOHbBII
MpOLIECC TaK, 4YTOObI C IIOMOIIBIO €CTECTBEHHOHAYYHBIX JHMCIUIUINH
CTYIGHT MOI' TIIOHATh HACKOJbKO OpraHWYHO 4YeJOBEK BIHCAaH B
OKpPYXAaIOIIMH €ro MHp W MpPUHITH, YTO OH IOJYMHEH 3aKOHAM €ro
pasButus. IlokazaHa HEOOXOMUMOCTh B TPAKTUYECKOH JIESITEILHOCTH
OpPHEHTHPOBATHCS HAa Haubosee oOIMe 3aKOHBI IIPUPOABLI U 00IIecTBa, KakK
CaMOOPTaHU3YIOIINXCSl CUCTEM B MPOCTPAHCTBE W BPEMEHHU U JIOKAJIbHBIE
(OPMBI UX peasn3anny, HAYdYUThHCS MTOIa/1aTh B PE30HAHC C HUMH, COXPaHSIS
KYJIbTYPHO-HCTOPUYECKHE OCOOEHHOCTH.

Hamnpumep, U3 ncropuy U3BECTHO, YTO CEBEPSHE, XOPOIIO 3HABIIHE
HOJIE3HbIE CBOMCTBA ATes, He OOIeH TPaXOMOH, TyOepKyIe30M, CaXapHbIM
MabeToM. YUUTHIBasi, 4TO B IIPOLECCAX SBOJIONUHM OTKPBITHIX CIOXKHBIX
CTPYKTYp HpOLLIOE HE MCUE€3aeT, OHO OCTaeTCsi CYLIECTBOBATb B HHOM,
Ooyee MEIUIEHHOM, WJIM MEHee HWHTEHCUBHOM TEMIIOMHUpE, IpPUBIIEKas
TEHETUYECKYIO MaMsITh, MOXKHO MHTEPIPETUPOBATH Pa3JINYHbIE STHUIECKNE
TpaJullMM Ha IPUMEpPE COBPEMEHHBIX HAyKOEMKHUX OHOTEXHOJIOTHH
nepepaboTku  yHuKanpHbIX Ui CeBepo-Bocroka Poccum  Buios
MIPUPOJHOTO OMOIIOTMUECKOTO CHIPBSI C IOJTYYEHHEM HOBBIX NPENapaTos.
Takoii moxxon  mHoMoXeT — OyaylieMy — CHELHAIUCTy  COOTHECTH
00IIETEeOPETHUECKHE IIOJIOKEHUSI C JKM3HEHHBIM YKJIaJoM, T.K. TOJBIN
pe3ynbrar 0e3 IyTH, K HEMY BEIyIIEero, 3TO JIUIIb CKEJET HCTHHEIL,
HECITOCOOHBIN K CaMOCTOSITENEHOMY JBHKEHHIO.

YMeHnue MOOMIM30BaTh 00pa3HO-YYBCTBEHHOE (ITPaBOIOIYIIAPHOE)
MBIIJICHHE HapsAy C JIOTMYECKUM (JIEBOIONYIIAPHBIM) TPH HM3Y4EHHH
(yHIaMEHTaNbHBIX HayK o0Jierdaer W TOHMMaHWe, M 3allOMHHAaHUE
Mmarepuana. VIMEHHO 95Ta UHTerpaunus CBHIETEIbCIBYET O 3pEIoCTH,
TIOJTHOLIEHHOCTH M THOKOCTH MBbIIUIEHHUs. TakuM 00pa3oM, MpPOUCXOAMT
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COUETAHHOE UCIIOJIb30BAaHUE CYLIECTBYIOIIMUX Y UENIOBEKA ABYX JMAla30HOB
BOCHPUSTHSL  JCUCTBUTEIBHOCTH:  CEHCOPHOrOo  (OCO3HAaHHOI0) |
cyOceHcopHOro (Heoco3HaHHOro). Kpome Toro, BaXHO acCOIMUPOBAThb
JIOTUYECKYI0 MH(OpManuio B JIEBOIIONYIIAPHOM HEHTPE KPaTKOBPEMEHHOU
MIaMSITH C TIPaBOIONYIIAPHBIM LIEHTPOM JO0JITOBPEMEHHOMN NMaMSsTH, BKITIOYast
UHTYHIUIO, (OPMHUpPYS HOBBIE CBSI3M, YBEIMYHUBAs IPH 3TOM «IIHPOTY
B3IVIAJa» M COXPAHsS TMOMCKOBYIO aKTUBHOCTB TaM, /i€ C TOYKH 3pPEHUS
OOBIYHOM JIOTHKH CUTYaIHs JaBHO 3alljia B TYMHK.

Takum oOpa3oMm, ycBamBaHWe WHGpOpPMAalMKM, B TOM YHCIE,
MIPOUCXOJUT, MHHYS CO3HaHHE, YTO U TII03BOJISIET (DyHIaMEHTaIbHOE
o0pa3oBaHHE NPUBECTH B COOTBETCTBUE HE TOJNBKO C NPHUPOAHOW U
KYJIBTYPHOH cpeJoi, HO U ¢ npuponoii MpinuteHus (Taba.1).

Tabn. 1. Pesxcumst yceausanus ungpopmayuu (Memoowr 00yuenus)

TpaTUIMOHHBIA METOT U3YUCHUS BBojumbie nomnonHenus,

¢dbyHIaMeHTanpHON Hayky, LS-peskum ¢ HS-pexum 0e3

obocTpeHneM obocTpeHust
AHanuTuueckui CuHTEeTHYEeCKUI
PanmonanbHblit DMOLIMOHATbHBIN
Tounblit Heonnoznaunsiit
KonTponupyemsiit HNHTyuTHBHBII
OOBEKTUBHBIH CyObeKTUBHBIN
HuddepeHnupoBaHHbIit HHTerpupoBaHHbIii

3aKoHBI MPHPOBI g

[pouecc 00y4eHHs ¢ MCIONB30BAHUEM CHHEPTeTHYECKOro BHICHUS
MHpa CIIOCOOCTBYET pAa3BUTHIO YMEHHS YCMOTPETh B CETOJHSIIHEM
COCTOSIHMM HENTMHEHHOHW CHCTeMBI Te ()parMEHTHI, B KOTOPBIX IPOIECCHI
MIPOTEKAIOT TaK, KaK OHM IIUIM BO BCEH cHUCTeME B MPOLUIOM, U Te
(parMeHThl, B KOTOPBIX MPOIECCHl UAYT TaK, KaKk OHU OYIyT MIATH BO BCEi
cucreMe B OyaymieM. DTO IMO3BOJISIET B JAIbHEHIIEM HE TOJBKO CTPOUTHh
MoJIeM OYyAyIIero, HO W HAaXOIWTh €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 CHEIKYPCHI
(«MexaHOXUMHYECKNE MPOLECCHl M TEXHOJIOTUN», «DU3NKO-XUMHUYECKHe
OCHOBBI XHUMHUECKUX IPEBpAllEHUH B Cpele Ta30B B COCTOSHUU
CBEPXKPUTHUUYECKOH J>KHUAKOCTH» W JAp.) B Y4eOHOM IUIaHE XUMHYECKOro
oraenenus SI'Y B pamkax peanusanmu VHHOBaIMOHHOW 00pa30BaTeIbHON
nporpammbl SITY  «Hay4HO-00pa3oBaTeNbHbIA TEXHOMOTHYCCKUN IICHTP
nHHOBaMoHHoro pa3sutus Cesepo-Boctoka Poccum». BHOBbL BBeneHHBIE
CHELKYPChl KPOME COJAEpKAaHUSA, KOTOPOE OINPENEIEHO IOCYAapCTBEHHBIM
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00pa3oBaTENbHBIM  CTaHIAAPTOM,  BKIIIOYAIOT nHopmanuio 00
0COOEHHOCTSIX OMOCBIPhS M O COCTOSTHUM 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 1o opraHM3alid HayqHO-
HCCIIEIOBATENbCKUX paboT B oOmacT OWMOTEXHONIOTHH IepepaboTKu
OPUPOMHOrO  OHOCBHIphs.  brmaromapst  WHTerpalMd ¢  HAyKoOH W
MPOU3BOJICTBEHHBIMH OpPTaHHU3AIMAMH OCYLICCTBIISCTCS WHHOBAIIMOHHOE
BHEJIPEHHE PE3YIbTATOB B IIPOM3BOACTBO.

I'eHepupyst HOBYIO HH(QOPMAIHIO, U/IEH, COLMAIIBHBIE U KYJIbTYpHBIE
MHHOBAIlUM, ONMPAsChb HA HBOJIOLUOHHBIA MYyTh PAa3BUTHA OTKPBITHIX
CHCTEM, MOXKHO B HACTOSIIEM (HampuMep, B 0Opa3oBaHMM) HAYYUTHCS
PE30HAHCHO BO30YXKAATh CTPYKTYPHI, OJIM3KUE K aTTPAKTOPaM IBOJTIOLHH.

MIArOTOBKA KAJIPIB JIJISI HIBEMHOI
IMPOMMCJIOBOCTI ~OJHE 3 TOJIOBHUX 3ABJIAHb
IMBEMHOI'O KJACTEPY

bannoesa I.M.,
Xmenvnuyvkuil HayionanrsHuil ynigepcumem, Yykpaina

[potitnto 10 pokiB 3 AHS 3aCHYBaHHS IEPIIOTo B YKpaiHi MBEHHOTrO
Kiacrepy. | cborozHi, 03MpalovYnch Ha TOJI MOCTABJIEHY Mepes co00K0 METy
— BIJPOPKEHHSI MPOMUCIOBOrO BUPOOHMIITBA Ha [lomiuri Ta YHCICHHI
3aBJIaHHS, Cepe/ SIKUX CIenianizamis MiAMpPUEMCTB, TIOCTYIIOBE 3pPOCTaHHS
BUPOOHMIITBA, MiIBUIEHHS SKOCTI I KOHKYPEHTOCIIPOMOKHOCTI MPOJYKIIii,
opraHizaiis peKJIaMHUX KOMIIaHIHl Ta IIJroToBKa BHCOKONPO(ECIHHUX
¢axiBLiB U1 MIBEHHOI NMPOMUCIOBOCTI, MOKHA KOHCTaTyBaTH TOH (hakr,
0 B perioHi BifOyBalOThCs CTaji MO3UTHBHI €KOHOMIYHI MEPETBOPEHHS i
XMEeNbHUIBKAN TTOCTYIIOBO TEPETBOPIOETHCS HA MOTYKHUI LIEHTP JIErKOl
poMucioBocTi B YKpaini. HuHi B mBeliHOMY Ki1acTepi HaliqyeThest OlIbl,
sk 30 mianpueMcTB - BUPOOHMKIB MPOAYKII Ta IiANPUEMCTB CEPBICHOTO
CHpSIMYBaHHSI.

[[Mupoxomacmrabue KOHKYpPCHE CepeIoBUIIIE B JIETKIH
MIPOMHUCIIOBOCTI XMENFHUYYUHM Ta B YKpaiHi, 110 3HAYHO aKTHBi3yBaJIOCh
3a OCTaHHI POKU, CTHMYIIO€ BHPOOHHUIITBA WIYKATH HOBI MIXOMU IO
oprasizarlii mpogeciiHoi JisUTEHOCTI.
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He Bce Oyno rmaako B mIBeHHOMY 00’€HaHHI crmodaTky. Ha Toi
MOMEHT 0arato IiJIPHEMCTB Ha XMEJIbHUYYHHI TIJIbKH OpPTraHi30BYBaJIHCh
Ta CTaBajJM HA HOTH, OYJIO JyXKe O6arato mpodieM sIK OpraHi3auiiHuX, Tak i
TEXHIYHMX Ta MarepianpHUX. llepmi po3MOBH MPO  CHIBOPAITO
CHpUiMalUCh 3 TiJIO3POI0 Ta JajeKo He 3 eHTy3la3MoM. AJie KpOK 3a
KpokoM («Step-by-step» 3a BucimoBoM iHimiaTopa opraizailii KjaactepiB y
XMEIbHUIIPKOMY - aMEepUKaHChKOro ekoHoMicta Bonbgranra Ilpatica)
OUTBIIICT, YYACHUKIB HOBOTO 00’€HAHHS ITOCTYIIOBO TPSMYBaIH JIO
PO3YMIHHS CHUTPHHX IHTEpECiB, IJICH Ta BHUTOAW. 3HAYHA KIiJBKICTh
BUPOOHUYHUKIB 3PO3YMIJH, IO MiABUIIICHHS SKOCTI MPOIYKINT — 11 iHCHO
pearlbHMH YMHHUK BIKHMBaHHA. KepiBHMKM  MANPUEMCTB  MOYAJIH
MpaIfoBaTH HaJ TOKPAIIEHHSM YMOB IIpali pOOITHHKIB, MiJBUIIEHHSIM
3apo0iTHOI IUIaTHI BHPOBA/DKEHHSM COLIOKYIBTYPHHX HporpaMm Ta
MaTepiaJbHUM CTHMYIIOBAHHSIM €(QEKTUBHOCTI POOOTH IPAIIOI0YUX, IO
TIO3UTHBHO BIUTMHYJIO Ha 3pOCTaHHS MaTepiaJibHOrO 100pOOYTY HAceJIeHHS
XmenpHuaurHU. CIPOIIEHHS yYMOB pPEECTpallii NPUBATHHUX IiIPHEMCTB
CHpHSI€ 3pOCTAHHIO KUTBKOCTI NIBEHHUX BUPOOHUITB Ta BUXOMY OaraThox 3
HUX 13 TIHBOBOI CHCTEMHU.

B nmammit wac y XMempHMIIBKIH 00JIACTI HAWOLIBII iHTEHCUBHO
PO3BHBAETHCS  IpiOHOCEpiliHE BHPOOHHUITBO, IPOAOBKYE PO3MIUPATHCS
chepa IHIUBIAYaTBbHOTO MiAIPUEMCTBA, € PEATI3YETHCS BUPOOHUIITBO
omry 3a iHazaMoBieHHSMHU. [Ipm 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 1O LiIGOBOI
opieHTalii Ha NOTEHIIHHOTO CITOXHUBAYa.

3a poky iCHYBaHHS IIBEHHOTo KiacTepi OyIo 3ampoBa/keHo OaraTo
Tporpam cIiBmparii, siK TO:

HapuasnpHi:
1. mpoBeneHHs CHITBHUX CEMIHapiB 3 OIIHKM Ta BU3HAYCHHS IIUISXIB
i JIBUIIICHHS KOCTI MIBEHHOI MPOMYKIIIT;
2. TIpOBE/IEHHS CEMiHapiB 3 TPOBADKEHHS CHCTEM aBTOMAaTH30BAHOTO
TIPOEKTYBAHHS OJATY Ha BUPOOHHUIITBI;
3. TpoBe/IeHHS HaBYAJbHO-BUPOOHWYMX NPAKTHK CTYJIEHTIB B yMOBax
MATIPUEMCTB KJIacTepy.

OprasizartiiHi:
4. oprani3allisi HOBUX IiIIPHEMCTB Ta YIOCKOHAJIEHHS BXKE iCHYIOUHX;
5. HayaroJpKeHHs CIIBOpAll 3 IOCTavyalbHUKAMU TKaHWH, QYPHITYpH Ta
00J1aJHAHHS,
6. opranizamis CHUTBHMX IIOi3/I0K Ha SPMapKd Ta BUCTAaBKW INIBEHHOL
MIPOAYKIIi B T.4. 3aKOP/JOHHI.
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Hayxkogi Ta TBOpYi:
7. TpOBEeNEHHS JOCTI[PKEHb BJACTHBOCTEH TKaHMH 32 3asABKaMH
i IIPUEMCTB;
8. po3pobka au3aiiHy MPOMYKLii AJIS MiANPUEMCTB — WIEHIB KIJIacTepy;
9. mpoBeneHHs AOCTI/KEHb 3 OpraHi3allii NPOMHCIOBOrO BHPOOHUIITBA
oIy Ta po3poOKa peKOMEHAALH 3 HOro YI0CKOHAJIEHHS.

Indopmaniiini:
10. HamanHs mignpueMcTBaM iHgopMalii 3 0araTbOX NMUTaHb OpraHizaii
MIPOMUCIIOBOI'O BUPOOHMIITBA ONATY (HOBHHH IMOCTaYaJIbHHUKIB CKIIAJIOBHX
JUIE BUTOTOBJIEHHS OJSTY, HOBUHHM B IIPOBEJEHHI PI3HUX PEKJIAMHHX Ta
BHCTaBKOBHX aKIii, TOIIO);
11. cTBopeHHs! aBTOMATH30BaHOI JJMHAMIYHOI CHCTEMH IIBEHHOTO KI1acTepy;
12. ctBopenHs OaHKY JaHWX 3aMOBJIEHb HA BUTOTOBJICHHS IPOAYKIIII.

PexnamHi:

13. mpoBezieHHsT CIUIBHUX BHCTABOK TBOPIB, IO BUPOOISETHCS HAIUMH
MATIPUEMCTBAMH, SK y MICTi Tak 1 ydacTb y BeeykpaiHChbKHX BHUCTaBKax;

14. mpoBeneHHsT peKIaMHUX akIiif y BUIVIAAl MOKa3iB MIBEHHHX BHUPOOIB
miAnpueMcTB, (HoTo ceciit 11 BugaHHs OYKIETIB 1 pekjlaMHUX OaHHE piB;
15. mpoBeneHHs IOpIYHMX KOHKYpCIiB 1 TenedecruBaniB mMomu «bapsu-
[Mogimuisy au3aifHepiB OXATY MiANPHUEMCTB Ta CTY/AEHTIB.

XMmenpHUIBKAN —~ HamioHambHHUH  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 MiJBUIIYIOYH PiBeHb NMpodeciiiHO NMPAaKTUYHOI IMiATOTOBKH
ManOyTHIX CIEINAICTIB 3 BHIIOK OCBITOW. 3a 3aMOBJICHHIMHU
mianpuemcte B XHY opranizyBanu xadenpy au3aiHy Ta BiIKpHIH
MATOTOBKY JAW3alfHEPiB 32 HACTYITHUMH CIIEI[ialTi3arist MU:

- JIU3aiiH ozIATY;

- JM3aiiH iHTep €epy 1 MeOIIiB;

- TpadiuHuil TU3aiiH Ta pexnama.

[MiampuemcTBa mBelHHOro KiIacTepy 6e3rmocepeHpo OepyTh y4acTb y
MiJrOTOBIl  CHEIIANICTIB  JI  CBOiX BuUpoOHuNTB. CmiBnpansd 3
CrynentcekuMm  bymuakom wmoxeneit  (CBM), kadenpamu jausaiiny,
TEXHOJIOTI] Ta KOHCTPYIOBAHHS IIBEHHUX BUPOOIB, MAIIIMH i arnapartiB JIETKOI
TIPOMUCIIOBOCTI JT03BOJISIE KOPUTYBATH HaBYAJIbHI IIPOrpaMu Ta po3poOIISITH
peKOMeHIaIii JI0 BUPINMICHHS NESKUX TpoOIeM MiAroTOBKHM KazipiB. He
JUBIISTYMCH HA Te, M0 XHY KOKXHHH piK BHUITYyCKa€ JOCTATHIO KUIBKICTh
CHEINAJICTIB 3 yCIX HANPSAMKIB IMBEHHOI POMHUCIOBOCTI, a nekinbka [ITY
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HaBYaIOTh pOOITHHUYIH mpodecii mBavoK Ta 3aKpilHUKIB, MPOTe MpobiemMa
KBaJTi(piKOBaHMX KaApiB y XMEIbHUIILKOMY Ha CHOI'O/IHI BCE IIIe aKTyaslbHa.

3 OUTBIIICTIO MiJNPHEMCTB BUIIE IepepaxoBaHi Kadeapu YKIalu
yrogd Mpo TBOPYY CHIiBIPYXKHICTb, IO JO3BOJHMJIO YiTKO CIUIaHYBaTH
B3a€MOBUTIHI YMOBM CIIBIpali 1 TakMM UYHHOM 00 €HATH 3YCHIUISA
HAyKOBIIB Ta MiANPHUEMIIB 3311 €()EeKTHBHOTO 3POCTAaHHS EKOHOMIKH
periony.

OmxKe, Hajaro/mKeHa CHIiBOpaus IIJIPHEMCTB Ta HaBYAJIbHUX
3aKyaaiB M. XMEJbHHUIIBKOTO, SIKi TeX € WIeHaMH IIBEHHOro KIacTepy
CIpusie 3aIy4eHHIO 10 poOOTH BUPOOHHUITBAX JIETKOI MPOMHUCIOBOCTI
BUCOKOIIpoeciiHNX MONOAMX KaApiB, IO TIO3UTHUBHO 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.
Jlamsuiickas Axademus Homuyuu, Jlameus, Puza, I3epmanac 8., prutik4@inbox.lv

«Crauxoobpasnuiii pocm 0bpazoeanus u npespawjeHie e2o 8 Camyio
60bULYIO HA 3eMHOM uiape chepy Uen06eHeckol OesimenbHOCmu —
1

00Ha u3 Hauboee XapaKmepHvIX Yepn MUpo8O20 Pa3GUIMUsLY.

C 1 mas 2004 roma JlatBus Bctynuna B EBponeiickuii Coro3, craB
CTPaHOM  y4yaCTHMIIEW YHUKaJbHOW HWHTErPAllMOHHON  OpraHHU3aluH,
TIPE/ICTABISIONIEH COOOM NPUHIMITHAIEHO HOBBIH KOMIIOHEHT MHPOBOTO
pasButus. MupoBble TpolecCh I00aIu3aluy He OCTaBWIIM B CTOPOHE U
OKa3alM CBOE BIMSHHE Ha KyIbTypbl HAapoJoB. Tak I KynbTypHOU
r00aau3aluy  XapakTepHO COJIMDKEHHWE JIENIOBOM W ITOTPEOHMTENBCKOM
KYIBTypel MEXIy pa3HbIMU CTpaHaMM Mupa. OCHOBHBIM SI3BIKOM
MEXIYHAPOMHOTO  OOIICHUS  CTAHOBUTCA  aHDIMHCKUU.  MHTEepHeT
npeziocTaBisieT BCE Ooee 0OIMpHBIE BOSMOXKHOCTH TMO3HaHUS Mupa. Poct
MEXIYHaApOJAHOIrO TypHU3Ma M MUTpAIMM HAcCEJIeHHs BBIJBUTAET HOBBIE
TpeOOBaHuUs [UIsl TAILHEHIIEr0 pa3BUTH MUPOBOM SKoHOMUKH. [lepexon k
WHHOBALIMOHHOW OpTraHW3allMi XO3SHCTBEHHOW >KM3HHM M oOOpallleHne K
KOHIIEMIIIUY «YE€JIOBEUECKOro KaluTajgay Kak e€ BaKHEHIIero pecypca
BBIIBUTAIOT TpeOOBaHWE K HMHHOBAIIOHHOW OpraHu3alud  cQepbl
oOpa3oBaHusl.

! Typuenko B.H. Hayuso-TexHnueckas peBOJTIOHS H TPO6IeMbI 06pa3oBaHus.- Bormpocht
¢dunocopun. 1973.Ne 2 19 c.
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[IpyMEHUTENBHO K «YEIOBEYCCKOMY KAIMTATy» MOCICTHUA TE3UC
MTOPOX/IACT TPH 3HAYMMBIX MOMEHTA CUTYAIUU:

- BO-TIEPBBIX, 3HAHUS CTAIH «IPOU3BOJUTHCS»  OOIBITUMHU
KOJUICKTHBAMH JIFOJICH, HYXIAIONIUXCS B CPEACTBAX COOPTaHW3AIMU Kak
MEXIy CO0OH, Tak M C KOHTEKCTOM IMPEIIOoIaraeMoro yIoTpeOIeHuUs
PE3YABTATOB WX TPY/Aa — 3HAHUIA, YTO BHIIBUTACT HOBBIC TPEOOBAHMUS, KaK K
KBaJTU(DUKAIMH JTFOJICH, TaK U K XapaKTepy CaMUX 3HAHHUIA;

- BO-BTOPBIX, IPOU3BOJICTBO «BCETO OCTAIILHOIO)» TEHEpPh TOXKE
TpeOyeT OT JIoAed HOBBIX KOMIICTCHIHH, CBS3aHHBIX C ITOHUMAaHHEM
HEOOXO0JUMOI0 WHTEJUICKTYaJILHOTO obecreueHus COOCTBEHHOM
JESITETFHOCTH, OTOOPOM U HMCITOJB30BAHUEM HYXKHBIX JUIS 3TOTO 3HAHWNA U
WHBIX UHTEJUIEKTYaJIbHBIX CPEICTB;

- B-TpETbHX, HAa0Op KOMIICTEHIIMH TENeph HYKHO OOHOBJIATH
HECKOJIBKO pa3 B TEUCHHUE >KU3HU: TUHAMH3AIUSA OOIIecTBa MpHoOperna
TaKOW XapakTep, YTO YTBEPIKICHHE O TOM, YTO IMKJI JKU3HU KYIETYpHOU
HOPMBI TPEBBINIACT CPOK JKU3HU ITOKOJICHHS, OOJbIIE HEBEPHO — 3TO
OTHOCHUTCS M K HOpMaM PO ECCHOHATBHON eI TEeITBHOCTH.

Cka3aHHOE TMO3BOJIIET CJHENIaTh BBIBOJA, YTO HayKa, CTaBIlas
«OCHOBHOW TIPOM3BOJICTBCHHOW TEXHOJOTHEH» U «HEMOCPEIACTBEHHOU
MIPOU3BOUTEIBHON CHIIOW» TPAKTHKU, W HayKa, KOTopas TIpenomaércs B
cucreMe O0pa3OBaHHS — 3TO COBEPUICHHO pa3Hble Hayku. M dem spue
TIPOSIBJISICTCS] TUHAMHWYCCKHUIA XapakTep OOIMIecTBa, YeM ObICTPEee MEHSIOTCS
KYJIETYpHBIE HOPMEI B TpeOOBaHUS K MPO(ECCHOHATBHBIM KOMIICTECHITHSIM —
TeM 0oJiee 3aMETCH OTPHIB «HAYIHOTO» COJICPIKAHUS 00pa30BaHUS OT HYX]T
HpaKTI/IKI/I.Z OcHOBHasi 3aJlaya BBICIIETO Yy4eOHOrO 3aBeACHUS JIFO0OM
CTpaHBl - 3TO OOYYCHHE W BOCIHTAHHC pPa3BUBAIONICHCS, TyMalOIICH,
CO3HJIAIONICH JIMIHOCTH, TIPUCIIOCOOJICHHOM K COBPEMEHHOMY PBIHKY TPYAA.
YCKOpPEeHHBII TEeMIT BpeMEHH TpeOyeT, YTOObI BY3BI JaBald HE TOJBKO
MpOopeCCHOHANBHBIC 3HAHWS, HO W Pa3BHBAIU COIUAIEHO—JTUYHOCTHBIC
KayecTBa, KOMMYHHUKATUBHBIC CIIOCOOHOCTH, YMEHUE pab0TaTh B KOMAaHJIE,
TOJIEPAHTHOCTD.

IIpouecc unrerpanuu EBponetickoro Coro3a NOCTENEHHO pacIIupsieT
chepbl COrJIaCOBaHHON JAeATENbHOCTH. [lepBOHAYANBHO YYpEIUTEIHHBIC
moroBopel  Coo0IiecTBa HE  yASISIIM  OCOOOro  BHUMaHUS — cdepe
00pa3oBaHus, COACPXKATHM JIUIIb CIUHWYHBIC YIIOMUHAHUS O ICHCTBHUSIX
CoobmiectBa B 3TOM 00JaCTH B KOHTEKCTE CO3JaHHS U 0O0eCIeUYeHHs
¢hyHKIIMOHUpOBaHUs oOmIero peiHKa. Haumnas ¢ 1970-x 1T. B pamkax
Coo01mecTBa cTaay MPOBOAUTHCS HEKOTOPBIE MEPOIIPHUITHS 10 HHTETPAIAN
B obOmactu oOpa3oBanus. Ha ceromusmHuic neas B JloroBope 00

2
B.Mapaua O6pa3oBaHie Ha pyOeke BEKOB: METOI0JIOTHUECKUE cooOpakeHus. MOCKBa.
http://www.experiment.lv/rus/biblio/obraz 21veka/1.4.mara4a.htm (mpocmotpen 07.07.2008)
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yupesxnenun EBponelickoro Coro3a cpefu HampaBieHHH JeSTENbHOCTH
CoobmiectBa Ha3BaHa cdepa o00pa3oBaHHUS H  MPOPECCHOHATHLHOTO
0o0y4yeHHs. DTOMY BOIIPOCY IMOCBSIIEHBI TONokeHus cr. 149, 150 riaBer 3
paszena X| «O6pazoBanue, podecCHOHANBHOE 00YICHHE 1 MOTOEKEY. >

CaMbIM  aKTyaJIbHBIM JIOCTIDKCHHMEM COTpYAHHYECTBA B cdepe
oOpazoBanusi, Oe3ycioBHO, sBisiercst bonmoHckuii mpomecc. B Tekcre
Bomonckoit  meknmapanuu  cOPMYIMPOBAHBI IIECTh OCHOBHBIX —IIENEH
MHTErPalIOHHOr0 IIpoliecca, KOTOphIE OTpaXkaloT TpeOOBaHWS BpEMEHH U
MIpelyCMaTPUBAIOT KOHKPETHBIE MEPOIIPUATHS sl peai3ainy YaydIeHns
KagecTBa o0Opa3oBaHWsl MYTEM ITOOMIPEHHS COTPYAHHYECTBA MEXKAY
cTpaHamu. Jleknapanys IiacuT, 9YT0 UCXO/sl U3 HA3HAUYEHHBIX HaIlpaBJIeHUN
n Onarojapsi UCKIIIOUYUTEIBHBIM JTOCTKEHHUSM IOCIEJHUX HECKOIBKHX JIET
Tpolecchl, npoucxoxasmue B EBpome, mpuoOpenu Oonee KOHKPETHBIN
Xapaxrep, craiu Oojee IMOJHO OTBEYATh peajusM cTpaH EBpomeiickoro
coro3a U ero rpaxnaaH. "EBpona 3HaHMH" Temepb y)Ke IIUPOKO MpHU3HAHA
KaK He3aMEHHMMBIH (DakTop COIMAIFHOrO W T'yMaHWTAPHOTO Pa3BUTHS, a
TaKkke KaKk HEOOXOIUMBI KOMIIOHEHT OOBEIMHEHHsT W OOoramieHus
€BpPONEHCKOr0 Tpa)KIaHCTBAa, CHOCOOHOTO K IPEJOCTaBJICHUIO €ro
rpaxJaHaM HEOOXOIMMBIX CBEJECHUH JUIi TPOTHBOCTOSHHS BBI30BAM
HOBOTO TBHICSIUENIETHSI OJTHOBPEMEHHO C MIOHUMaHNUEM OOIIHOCTH IIEHHOCTEH
W TPUHAUISOKHOCTH K  OOMIeMy COLUHMaJbHOMY M KYJIBTYpHOMY
MIPOCTPAHCTRBY.

Bo BpemeHa cBOOOAHOrO pBIHKAa TpyAa KadecTBO 0Opa3oBaHUS
ompeziesieTcss  HE  TECHBIMH  CBSI3IMH  Y4eOHBIX  3aBEICHHH  C
MIPOU3BOJICTBCHHBIMHU MIPEAIPUATUSIMHE, & TPYIAOYCTPONCTBOM BBITyCKHUKOB
U WX KOHKYPEHTOCIIOCOOHOCTHIO, K TOMY K€, NpPUMEHEHHWE 3HAaHWH He
OrpaHUuYMBAETCS TEppPUTOpHEN ofHON cTpanbl. Ompeaensis KauecTBO
TIOATOTOBKM CHENWATUCTOB, HYXHO OpaTb BO BHUMAaHHE IPHCYTCTBUE
Hay4HBIX HCCIIEJOBAaHUI B BBICIIEM y4eOHOM 3aBEIEHHH, €CIH UX HET, TO
HEJIb3s1 TOBOPHUTH O KaUECTBEHHOW MOITOTOBKE.

3HavyeHHe TEOPETHYECKUX 3HaHWK B mporecce (HOpMHUPOBAHMS
npoeccuy 3aKII0YaeTcs B TOM, YTO OHM IIOMOTAIOT CTYJEHTaM OCO3HATh
CBSI3b MEXTy HAYYHBIMHU 3HAHHUSAMHU B IEJIOM, B TOM, YTO HAyJIHBIC 3HAHUS
HETMOCPEJCTBEHHO CIIOCOOCTBYIOT COBEPUIEHCTBOBAHUIO TEXHOJIOTUIECKOT0
mpolecca M JIOCTHXKEHUIO BBICOKOM  TPOW3BOOUTENBEHOCTH — TpY/Aa.
[pakTHueckas AeATeTLHOCTE OCHOBBIBAETCS HA HAYYHBIX M TEOPETHUYECKHX
3HaHusX. *

® [paso Esporneiickoro Coro3a B Bompocax i otBetax: yues. [ocobue/ C.F0. Kammkun. Mocksa
TK Ben6u, U3natensctBo npocmnekT, 2005.-304 c.

* OcHoBbI Mpodeccronanbroii nexaroruky. Usn. 0O-75 2-¢, lipodrenarorika. Mockaa,
Bricias mkoina, 1977, 373 c.
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[logBoxas WTOrW, HYXXHO OTMETUTH, YTO COTPYJHHYECTBO B cdepe
00pa3oBaHUsl OTKPHITO JJIsI BCEX 3aWHTEPECOBAHHBIX CTpaH, He
OIpaHMYMBAsACh PaMKaMH COH033a, W KaK MOCICAYIOIIUH pe3yabTaT - 3TO
310pOBas KOHKYPEHIMS BY30B. XapaKTepU3ysd OCHOBHBIE 3Tallbl pPa3BUTHUSA
Ipolecca MHTErpaluu B cdepe BICIIEr0 00pa3oBaHUs, MIPOCIEKUBAOTCA
CleyIole TeHASHIUU: paclupeHue cepbl AEATEeNbHOCTH; pa3padoTka
HOBBIX HaNpaBIEHUM NapTHEPCTBA, BBIABIKEHHME BONpOCa KadyecTBa Kak
HaMBaXHEHIIEro; COOJIONEHHE NPUHLMUIOB MPONOPIUOHAIBHOCTH U
HEJIMCKPUMUHAIMY, a Takxke 0co00 OTMEUEHO COXpaHEeHHEe pa3HOooOpas3us
KYJIBTYp pa3HbIX CTpaH.

JOCTUXEHUSA U ITPOBJIEMbBI OBPA3OBAHUSA
JATBUH C MO3UININA TEOPUA KATIUTAJIA

Menvuuros B.B.
Hayzasnunccruti Yuusepcumem, Jlameus, Ten.: + 37165428629, e-mail: szf@du.lv

DKOHOMHYECKAsi KOHKYPEHTOCIHOCOOHOCTh (DUPMBI, CTPaHbl HJIH

COI03a CTPaH B YCIIOBHUSIX INI00ANTH3AIMH U ITEPEX0/ia OT HHAYCTPHATIBHOTO K
MOCTUHAYCTPUAILHOMY, HMH(POPMAI[MOHHOMY OOIIECTBY BCE MEHBIIE
3aBHCHT OT OO0JIaJaHUs SKOHOMHYECKUMH CYOBEKTAMU TPaTUIIHOHHBIX
(bopM cOOCTBEHHO YIKOHOMHUYECKOTO KAIUTANIA.
B 3TOM Ha HaII B3MJIsiA, OJHA M3 MPUYHMH TOTO, YTO, CPABHUBASI OCHOBHBIE
MOKa3aTeau Ppa3BUTUS  OTAENBHBIX CTpaH, OOJAJAOIIUX [PUMEPHO
OMHAKOBBIMU YHCIEHHOCTBIO HACEJCHUS WIH Pa3MEPOM MPUPOIHBIX
PECYPCOB, MBI HAXOJAMM HX JAle€KO OTCTOSAIIMMH JPYr OT Jpyra Io
MOKa3aTessiM BaJIOBOrO HalroHansHoro goxona (BH/I) Ha nymry HaceneHus
(cm. Tabmuy 1).

Tabnuma 1.
HekoTopbie 0CHOBHBIE MOKA3aTeJIN PA3BUTUS
Basosoii 5 OO6pa3oBanue
HAIHOHAILHBII
Crpana Hacenenue, J0XOJI O Cpennee
miH. yen. | IIIC, 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 3,4 12610 HET JAaHHBIX -
Hopgerus 4,6 38550 2000 12,70
ITonbma 38,2 12640 1999 9,27
Poceniician | 4 g 9620 2000 13,70
Oenepanus

CIIA 293,5 39710 2000 13,83

Hcerounnk: JJoxnan o mupoBoM pazsutuu 2006 roma. CripaBeaIMBOCT U Pa3BUTHE.
M.: UznarensctBo «Beck Mupy, 2006. — C.264-265, 272-273.

KoneuHo, BaXXHBIM (akxTopom KOHKYPEHTOCIIOCOOHOCTH
HSKOHOMHYECKHX CyOBEKTOB siBIIsieTcs oOpa3oBanue. bonee Toro, ero pois B
HOBBIX YCJIOBUSIX, KOHEUHO, Bo3pacraer. He cnyudaiino Muaus, roe cpeanee
KOJIMYECTBO JIET 00pa3oBaHus OoJiee YeM B 2 pa3a MEHBIIIE 10 CPABHEHHIO C
OCTAJILHBIMH paccMaTpuBaeMbIMM MHOW CTpaHaMH, HMEET M O4YeHb
CKpoMHBIH noka3arens BHJI Ha nymy HaceneHust.

OpHako abCONMIOTH3MPOBATH pOJb  00pa3oBaHUsl Kak (hakTopa
KOHKYPEHTOCIIOCOOHOCTH U pa3BUTHS HAM HE IO3BOJISIIOT W T€ peajliy,
KOTOpBIE OTMEYaroTCsl aHaJIuTHKaMu BcemupHoro 6anka. B «Jlokiane o
MHUPOBOM pa3BUTHW» YHUTaTeled orchutaloT K MHeHHio Jlanrta Ilputyera
[Lant Pritchett]: «Bo3MoxHOe OOBSICHEHHE OTCYTCTBHIO CBSI3U MEXKIY
COMKEHUEM CTpaH 110 YPOBHIO 00pa30BaHMs U PaCXOXKIACHHEM 110 J0X0J[aM
3aKIII0YaeTCsl B TOM, YTO 00y4eHHEe He TpPaHC(OPMHUPYETCS B UEIOBEYECKU I
KaIiiTaJl HENOCPEJACTBEHHO W TIIOBBIIIEHHE CPEIHEro 00pa3oBaTEIbHOIO
LIleH3a pabOTHHKA OOYCIaBIUBAET JIMIIL HE3HAUUTENBHYIO YacTh IIPUPOCTa
€ro POU3BOUTEIIEHOCTI.

Ha nam B3ruisizi, B COBpEMEHHBIX YCIIOBUSIX [UIsl IOHUMAaHUS MICTOKOB
n  (aKTOpOB  KOHKYPEHTOCIIOCOOHOCTH HSKOHOMHYECKHX CYOBEKTOB
HEOOXOAMMBI HOBBIE TEOPETHUYECKHE ITOAXOIbl, HE OTBEpraromme
MOJTHOCTBIO CTapble, HO UX CYIIECTBEHHO NepecMarpuBarouie. Tak, B
obyacTu CTpaTU(UKAIMOHHBIX HMCCIIE0BAHUH aKTHBHO pa3padaThIBAIOTCS
TEOpHH, TJIe IEHTPAILHOE MECTO 3aHUMAET ITOHSITHE «KAIUTaID).

Pa3zHooOpa3Hble BHIBI pecypcoB (KamuTajoB, akTHBOB) Bce OOIbIIE
OKa3bIBAIOT BJIMSHHE HA KOHKYPEHTOCIIOCOOHOCTH HKOHOMHUYECKHX
CcyOBeKTOB, TpeOYyIOT HOBOIO B3IJIsla Ha o0Opa3oBaHME B aclleKTe
TIOBBILIEHHS €r0 Ka4ecTBa M MO3UTUBHOTO BO3JEHCTBHS Ha 3PPEKTHBHOCTH
PBIHKA TpYyJa.

B uactHOoCTH, BO MHOIMX CTpaHax OCTPO CTOHMT BONPOC O
TIPOITOPIMSIX MOJTrOTOBKH CIEIUAIMCTOB C BHICIIUM 00pa30BaHUEM: HY>KHBI
JIM B TAKOM KOJIMYECTBE BBIITYCKHUKU I'YMAaHUTAPHBIX CIELHATBHOCTEH MpH
HEJI0CTaTKe MHXEHEPHO-TEXHUUECKUX U €CTeCTBEHHO-Hay4HbIX? B JlaTBuH,
HalpuMep, Tocy/AapCTBeHHOe (PMHAHCHPOBAHHWE JOCTYIHO Bcero 8%
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CTY/IEHTOB, CIIEIHAJbHOCTHI0 KOTOPBIX SIBISIOTCS — COLMAJbHBIE HAYKH,
KOMMepYecKkue 3HaHus U mpaBo, rae B 2006/2007 rogy obywaercs 54,3%
Bcex cryaeHToB. OnHAaKO camMa MOJIOAEXKb YNPSMO OTKasbIBaeTcs OT
WH)KEHEPHO-TEXHUYECKMX W  €CTECTBEHHO-HAyYHBIX  CIIEIHaJIbHOCTEH,
MIOATOTOBKY IO KOTOPBIM Bce Oosiee mieapo (UHAHCHUPYET TOCYAapCTBO.
INouemy? Buaumo, Monomexp Jydlle 4eM HPaBUTEIBCTBO OCO3HAET Te
Ka4yecTBa M yMEHHs, KOTOpBIE CEroHsI BOCTPeOOBaHbI Ha pealbHOM PHIHKE
Tpyna JlarBum. Cratucruka cBuperenbcTByeT, uro B 2005 romy B cdepe
yCIyr HapomHOro xossiictBa JlatBuum Obuto 3aHATO 62,3% BCex
paboraronux, a nmpousBonwin oHu 73,8% mobaBneHHOM cTtoumocTu. [Ipu
3TOM BCE TPYJIHEE CErofHs HAaWTW TO NMpPEANpHATHE, paOOTHUKU KOTOPOTO
MOTIJIM OBl O'PaHUYHTH PE3YIIBTATHI CBOETO TPYAA TOJIBKO HAMOHAIHHBIMHU
MacmrTadamu.

Peanmusys uccnenoBaTebCKUMHU CHIIAMH HECKOJIBKUX YHHBEPCHTETOB
JlarBum macmrabHelii  mpoekt EBpomneiickoro CouumansHoro ¢onzaa
«Cnemmpuueckre poOsieMbl peIHKAa Tpyna JlaTBuu M ee pernoHoB», MEI
OTKPBUTH TUIOJIOTHYECKHE TPYNITE PaOOTHUKOB B 3aBHCHMOCTH OT TOTO,
HaOOp KakuxX pecypcoB B  HauOomplieii Mepe  oOecrieyuBaeT
KOHKYPEHTOCIIOCOOHOCTh paboTHHMKa. Ha ocHOBe QakropHOro anaimsa
BBIJIEIISIFOTCSL TPH TUITOJIOTMYECKUE TPYIIIBI, BEAYIIEH U3 KOTOPBIX SIBIISIETCS
«pecrneKTa0eIbHbINA U 3HAIOIIMH MOEPATOP», Ul KOTOPOrO BaXKHO YMEHHE
CTPOUTH OTHOIIEHUS C TOBApHUIIAMH 10 paboTe, yMeHne o0IIaThCsl, 3HAHUS
U yMeHHUsl pabdoTaTh C KOMIIBIOTEPOM, 3HAHWE JIATHIIICKOTO S3bIKa, 3HAHHE
PYCCKOTO sI3bIKa, 3HaHWE APYTUX HMHOCTPAHHBIX SI3BIKOB, COOJIIOACHHE
TPYOBOH JUCIUILINHEL.

Kak BuanM, KOHKYpEeHTOCIIOCOOHOCTh SKOHOMUYECKHX CYOBEKTOB B
HOBBIX YCJIOBHUSIX Bce OOJbIIE ONpEAENseTcs He TONBKO TPaJULHOHHBIMU
BUJaMHU KaluTaja, a pasJMYHbIM OOBEMOM CJIOKHOTO IO CTPYKType
COBOKYIIHOTO KamuTajia 3Toro cyowekra. Cpemu pecypcoB, O KOTOPBIX
TIPUXOJUTCS Pa3MBIIUISATh MOJIO/ISKHU JIaTBHHM, CTpeMsIIeiicst K r1o0anbHOM
KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSIX OTKPBHITOH M HEOOJBIIOH SKOHOMUKH
JlatBumn, He TONBKO OoOraTcTBa M 3HAHWS, KaK JBa KIIOYEBHIX THIIA
PECypCOB, HO M COITMAIIBHBIN KalUTall, «yMEHUE JIePKAThCS», T10JI, BO3PACT,
3JI0pOBbE, ATHUUECKAS MTPUHAUICKHOCTh, BHEITHUN BUA U MHOTHE JpYyrue
YMEHHS U Ka4ecTBa.

B 2008 roay couumonmorn MHCTUTYTa COLMANIBHBIX HCCIEI0BAHUMN
JlayraBnmickoro yHHMBEPCHTETa  peaju3yloT MpoekT ,llapagurmer
00pa30BaHUs: COIMMOJOTMICCKHUI TOAXOM’, TJC BaXKHOE MECTO OTBOJUTCS
NpU  ONHCAHUM CHTyallud B CHCTeMe oOpa3oBaHuMs U BBIpAOOTKE
MPAaKTHYECKNX PEIICHUI MO IMOBBIIIEHUIO KayecTBa OOpa3oBaHMS TEOPUHU
KarmuTana. Pa3paborana oOmupHas xiaccudpukamms (HopM Kamurana, a
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TaKKe  IPEAIOKEHBl  XapaKTepPUCTUKH WX  HWHKOPIIOPHPOBAHHOIO,
O00BEKTUBHPOBAHHOI'O WM HMHCTUTYIMOHAJIM3UPOBAHHOTO  COCTOSTHHS,
cTpaTu(UKAMOHHBIX CUCTEM, CIIOCOOO0B Mepeiauu, CHOCOO0B M3MEPEHHSI.

Teopernueckoe 00OCHOBaHHME WCCIEIOBAHHUS W TPEIJIOKEHHbIE
OIlEpallOHHBIE TApaMeTpbl KalWuTaja B COLMOJIOTHYECKOM H3MEPEHNH
MO3BOJISIT HAaM BBISICHUTH, KaK pa3indyHble (DOPMBI KaluTaja BIUSIOT Ha
KM3HEHHBIE CTPATEI'MU MOJIO/ICKH, UTO HE YUUTHIBAETCS 00pa30BaTeIbHBIM
COOOIIECTBOM B YCHJIHMSAX MO NPHUBECHUIO OOpa30BaHMS M BOCHHTAHUS K
TpeOOBaHMSAM  OOIecCTBAa 3HAHHWH, Kakas IapajurmMa oOpa3oBaHMs
COOTBETCTBYET BbhI3oBaM X XI Beka.

IKOJIbHBIN MTAPAOKC: BBICOKASI HIEHHOCTD
OBPA3OBAHMSA 1 HU3KASI MOTUBAIIUA K YUEBE
(HA IPUMEPE JIATBHUN)

boponenxo B.®.
Jayzasnuncckuti Yuusepcumem, @axyrvmem coyuanvhvlx nayx, Mncmumym coyuansnoix
uccneoosanuti, Ten. +371 65422163,E-mail: veraboronenko@inbox.lv.

Crparternyeckuii JOKyMEHT 00 OCHOBHBIX HAITPaBJICHUSX Pa3BUTHS
obpazoBanust Jlareum Ha 2007-2013 rr. ompenenser Uend pa3BUTHS
cucteMbl oOpa3oBaHWs Ha OmKamMi nepuon ¥ HaNpaBJICHHS
JIEITEIFHOCTH M0 UX peayii3alyy. DTOT TJIaBHBIA MOJUTHYECKUH JOKYMEHT
B ctepe o0pa3oBaHUs AEKIApUPYET, UYTO «B UH(OPMAIMOHHOM OOLIECTBE
3HAHWS W YMEHHs JIIOJId MMEIOT pellaroliee 3HaueHue Uil JIOCTIDKEHUS
BBICOKOT'O YPOBHSI OJIarOCOCTOSTHHS.

B 1O e Bpems pe3ynabTaThl MHOTHMX MEJarorudeckux, CONHaIbHO-
TICHXOJIOTMYECKHX U COIIMOJIOTNYECKUX MCCIIEI0aHui Kak B JlaTBuu, Tak U B
JIPYTUX CTpaHaX — B 4YacTHOCTH, B Poccum, - CBHUIETENBCTBYIOT O
HEJIOCTAaTOYHOCTH MOTHBAIIMH Y4YaIUXCsl K y4€oe.

B pamkax mnposenénHoro B JlatBum wuccienoBaHusi «DakTopsl,
NIPENATCTBYIOIINE CBOEBPEMEHHOMY MOIYYEHHI0 00pa3oBaHus» ObLIO
OIpEeNIeNIeHO ClleAyIolee IPOTUBOpeYHe: 00pa30BaHue, LIEHHOCTh KOTOPOro
yuaigecss IpU3HAIOT, OHM HE MOTYT IOJY4YHTh IO NMPUYUHE OTCYTCTBHUS
MoruBanuu. OIHMM U3 PE3yIbTaTOB 3TOrO HCCIIEAOBAHUS SIBIISIETCS
apryMEeHTHPOBAaHHOE yTBEP)KJCHHE O MOTEpe MOTUBAIMH K y4EOE U BBI3OB
JIATBUHCKOMY OOIIECTBY M HCCIIEAOBATENSIM HAlWTH OTBETHI Ha CIEAYIOLIHE
BOITPOCHI:

e Yo mojsiep>KUBaeT MOTHBALMIO K Y4E0E U UTO BBI3BIBAET €€ CHIDKEHUE:
cojiepkanre U (popmMbl 00y4eHUs, CTHIb pabOTHl yUUTENEH, CIOXKHBIE
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CEeMCUHBIC YCIIOBUS, BO3PACTHBIC (DU3UOJOTHUYCCKUE IMEPEMEHBI HIIH
YTO-TO Jpyroe?
o Korna HaunHaeTCs moTeps MOTUBAIMH (KJIACC, BO3pacT)?

Takum 00pa3oM, 4ETKO BBISBIISICTCS, B IIEPBYIO OYEpPEb, COLUATBHAS
mpoOjeMa: OOMIECTBO M YYAaCTHUKU Mporecca 00pa3oBaHUS TPU3HAIOT
[IEHHOCTh O0pa30BaHMs, HO yJallUMCS HE XBaTaeT MOTHBAIMH K yd&0e.
JlocTaTOuHO OMAacHBIM CONMATBHBIM IIOCIEACTBUEM TaKOH CHUTyaIluwy,
KOTOpOE, HECOMHCHHO, TIOBIHsICT Ha Oynymiee JlaBTum, sSBIsSETCS TO, YTO
VACTBHBIA BeC MOJIONEXKH, TMOTYUYHBIIEH cpemHee oOliee oOpa3oBaHHE, B
JlaTBum ouiH U3 camMbIX HU3KUX B EBporre.

B cBoro ouepenb, AAPOM HCCIEIOBATEIECKOW MPOOJIEMBI SIBIISETCS
MIPOTHBOPEYHE MEXKIY TEM, YTO JIATBUHCKOE OOIIECTBO MOHHUMAET OCTPYIO
HEO0XOIUMOCTh TIOBBIIIICHHUS MOTHBAIIMH yJaIuxcs K yué0e, U TeM, 9TO He
HaliieHpl S(Q(QEKTUBHBIE CIOCOOBI M HMHCTPYMEHTBHI IOBBINICHUS JITOU
MOTHUBAIUH.

[IpencraBneHHOE B TAaHHOM CTaThe UCCIICIOBAHIE OBUIO MPOBEIICHO B
pamkax HaygHoro npoekra «O0pa3oBaHUE B YCIOBUSAX OOIIECTBA 3HAHUID,
peamuzyeMoro mo 3akady KoMuccHUHM CTpaTermyeckoro aHaims3a IpH
Ipesunenre JlatBuu. OOBEKT WCCICIOBAHUS - YYACTHUKH CHCTEMBI
CpeIHero oOIero oOpa3oBaHMS: YdYalWecs, WX POTUTCITH M YIUTEIS.
[Ipenmer uccnemoBaHus — IEHHOCTh OOPa30BaHUS JUISl YYALIUXCS U HX
MoTuBanus K yu€oe. B kauectBe mMerononornueckoii 0a3bl Oblia BEIOpaHa
METOMOJIOIMSI COLIMOJIOTUNA U COLMAJIBHOM IICHXOJIOHMH, a METOAUYECKOM
0a30if CTaTu KAa4yeCTBECHHBIC COIMOJIOTUUCCKUE METOABI — JHUCKYCCHU B
(OKyC-TpymIax yJamuxcsi, UX poJuTeNel U yauTenel B peruonax Jlateuuy,
a TaKkKe JUCKYCCHUS 3a KPYIJIBIM CTOJIOM, B KOTOPOH MPHWHSIIM y4acTHE
MIPEJICTABUTENIA BCEX CTOPOH TMpoIlecca MONYYCHUS CPEIHEro OOIIero
oOpa3oBaHus. B kadecTBe JOMONHHUTENFHOIO METOMA OBUI HCIONB30BaH
aHAJIH3 TOJIMTHYCCKUX JOKYMEHTOB JIATBUHM M TEX MPOEKTOB, Ubsl TEMAaTHKA
HATIPSIMYIO CBSI3aHA C MPEIMETOM IMPEJICTABICHHOTO HCCIICOBAHUSA. ABTOD
WCTONB30Baja  TaKKe  pe3yJabTaThl  UCCICAOBaHMM,  MPOBEAEHHBIX
MHCTUTYTOM COIMANTBHBIX HCCIICIOBAHUM J[ayraBMUIICCKOro Y HUBEPCUTETA
B 3TOM 00JacTH.

OCHOBHEBIE PE3YABTATHI MIPEJICTaBIICHHOTO HCCIIEIOBAHMS
cnenyronme: 1) TOATBEPXKICHWE TMPOTHBOPCUYUSS MEXKIY TEM, 4YTO
ydanuecs: B MPHUHITUIIE PU3HAIOT BHICOKYIO IICHHOCTh 00pa30BaHUs, U TEM,
YTO y HUX HE XBaTaeT MOTHBAIMM K CHCTEMAaTHYCCKOMY OOy4YeHHIO; 2)
MONBITKA BBISICHUTh MPWYWHBI JAHHOTO MPOTHBOPEYHS W TIPEIIOKHUTH
BO3MOJKHBIE PEIIICHUS.

IleHHOCTh 0Opa30BaHUS WU3ydanach C TOYKH 3PCHUS TMPUMEHHUMOCTU
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, IMOJYYEHHbIE B CpEAHEH IIKOJNE, MOXHO
OTMETHTb, YTO B BOCIPHUSATHH PECIOHICHTOB CYIIECTBYIOT 2 pa3iH4HbBIC
[EHHOCTHBIC CTPATETUH ITOJYUYCHHUS CPEIHEr0 00pa3OBaHUSL:

1. Ymunumapnaa cmpamezus, B OCHOBE KOTOPOW JICKHUT >KU3HCHHAS
CTpaTerusl ycrexa («8 ceoell mpyoosotl dcusHu s 0y0y oeaams moibKo mo,
YUMo MHe HPABUMCSLY).

2. Ooweobpazosamenvuas cmpamezus, B OCHOBE KOTOPOW JICKHUT
KU3HEHHAS CTPATErUsl BBUKUBAHUS («MOJICEm CYUUMbCA, UYmoO 8 MpPyooeoll
JHCUBHU MHe NpUoémcsi denams 6cé, 4mo y200HO, NOIMOMY HAOO U3YHaAmb
8CEN).

JocratouHo 4YETKO OMpeesuB OpOOIeMYy HU3KOW MOTHBALMH K
yu€be B cpeaHell WIKole, B HAay4yHOH JUTEpaType BCTPEYAIOTCS JIMIIb
OeccHUCTEMHbBIC W ITOBEPXHOCTHBIC MOMBITKU MPEIOKUTh PEIICHUS] ITON
npobiembl. Ha faHHBIA MOMEHT CyIIeCTBYeT 2 TIOHHUMaHHUS CHJIBI,
JBIDKYIICH MOTHBALMIO: POAWTENH M Yy4uTeNns. B TO ke BpeMs OTBeT
MPECTABIISACTCS TOCTATOUYHO MPOCTBIM: €CJIH Mbl XOTHM MOTHBHPOBAHHBIX
Jeteld, HeoOXomuMo OBITH MOTHBHPOBaHHbIMH camuM. Ho, Kak
CBHUJICTEIBCTBYIOT — PE3yNbTATHl  HCCICIOBAHUS, a TaKkKe JINYHBIHA
MearOrMYeCKUil U POJUTENLCKUIA OIBIT aBTOPa, HU3Kas MOTHUBAIMSA K
yu€be HaOdroaeTcsl He TOJBKO Y YYAIUXCs, HO M y MX POAUTENed, U y
TMeIarOroB.

B cBA3M ¢ 3THUM MOXHO CJeNaTh BBIBOJ, YTO HU3KHI ypOBEHb
MOTHBalUK K y4€be, KaK U K MOJyYCHUIO 3HAHUU B MPUHIMIIE, SBISCTCSI
«bONEe3HBI0» HE TOJBKO YYaIllUXCs, HO W Bcero obmiectBa. U pemats 3Ty
npobieMy HeoOXOIMMO KOMIUIEKCHO, T.€. B3sIB B KauecTBEe OOBEKTa BCE
00IIeCTBO, a HE TOJNBKO yJammuxcs. A TOKa HU3KYI0 MOTHBAaIMIO K yd4&ébe
(HecMOTpsI Ha JICKIApUPYEMYIO BBICOKYIO IIEHHOCTh OOpa30BaHUs) MOXHO
OOBSCHUT, HU3KMM YPOBHEM KH3HH, T.C. HEBO3MOKHOCTHIO OXHJIATh
HaJMYKs MHTEpeca K TOMY, OT Yero HEeT BBICOKOH MaTepHallbHOH OTHAuH.
B03MOXHO, HWMEHHO T03TOMY TNPaBUTENbCTBO JlaTBHU  BbIOHpaeT
YTUIMTApHYIO CTpAaTerdHio 00pa3oBaHMs, OO B YCIOBHSX COBPEMEHHOI
9KOHOMHKH HMEHHO KOHKPETHBIC U CIELHAaTn3UPOBAHHBIC 3HAHHS OyAyT
XOPOIIIO OIUIAYMBATHCS U MOBBICIAT MOTHBAIMIO BCEX YYaCTHUKOB CHCTEMBI
cpenHero oopasoBanus. B TO jxe BpeMs JIIOMU C BBICOKHM YPOBHEM YKU3HH
MOT'YT TO3BOJNUTH Cce0€ BIOXKHTh WM JCHBIH, M BPEMs B pacIIUpEHHE
Kpyrozopa M yriIyOJieHWe OOINMUX 3HAHWHA, T.K. IIKOJA U IIKOJIBHBIC TOIBI
0oJIblIIe HE SIBISIFOTCS €UHCTBEHHBIM MECTOM U BPEMEHEM, TJIe M KOT/a 3TO
MOXKHO cie1aTh. Kak OTMETHIT OJIMH U3 YYaCTHHKOB (hOKYC-TPYII, «HH3KAs
MOTHBALUS K TTOJTy4EHUIO 00pa30BaHus — 9TO IIpodIeMa BCero o0IecTBa, 1
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Ha YpPOBHC TrocydapCTBa HE pPCHIACTCIA, KaK 3aMHTEPECOBATH MOJIOAOIO
YCJIOBCKA YYUTBHCSI».

Taxum o6pa30M, TJIaBHBIM HAaYYHBIM PE3YJIbTATOM IMPCACTABICHHOT O
HCCIICAOBAaHMs ABJIACTCA BbIBOJ IEPBOHAYAIBHO 0003HaYEHHOH HpO6J’IeMH
U3 CUCTEMBI CpeI[Heﬁ IOKOJIBI U TIEPEBO/ €€ Ha KaUeCTBEHHO HOBEII YPOBCHb
— YPOBEHb BCET'O O6H.IeCTBa, B KOTOpOM Ha6moz[aeTc;1 HHU3KasA MOTHBALlUA K
MOJTYUYCHUTIO HOBBIX 3HAHWI.

®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 coBpeMeHHOM 0O0IIECTBE, KOrJa TPaIUIIMOHHBEIE MOpPAJILHBIC
LEHHOCTH TIEPECMaTpHUBAIOTCs, a 3a4acTyl0 TPH3HAIOTCSl yCTapesbiM
MOHSATUEM, TOMUHHUPYIONMMH BBIIBUTAIOTCS MPOOJIECMBl MHHOBAIIHOHHOTO
pa3BuTHs BO BceX cdepax OOIIeCTBEHHOM xw3HH. Hapsny ¢ 3tuMm
aKTYaTU3UPYIOTCS TAK)KE B3aMMHBIC OTHOIICHUS MEXAY OOIIECCTBEHHBIMU
3JIEMEHTaMH, MpoOIeMBbl Yrpo3 0e30MacHOCTH JIMYHOCTH U (haKTOpBl pocTa
mpecTynHocTH. HyKHO mpu3HATh, YTO Tporpecc B cdepe BBICOKHX
TEXHOJIOTHH W KOMIBIOTEpH3aIMs JKU3HEHHOTO MPOCTPAHCTBA, cama IIo
cebe He MOXET MPEIOTBPATHTh POCT KOJUYECTBA IPABOHAPYIIUTEICH B
MECTax JIMIICHUS CBOOOJBI, HE TOBOPS O CTAaTUCTUKE (o(UIIMaTBEHON
(maHHBIE yKa3aHbl B | auarpamme) u HeoUIMaIbHOW) HapyIIEHNI 3aKOHa,
KOTOpas TOATBEPXKJAeT IEeCCHMHUCTHYECKUE TMpPOrHo3bl JlatBum B
JIOCTHXKEHUH cTaTyca npaBoBoro rocyaapcrsa Esponeiickoro Corosa.

1 ouaepamma

CTaTHCTHKA PerucTPUPOBAHHBIX NpecTynjienuii B JlaTBuiickoii

Pecny6anke (2002 — 2007)°

Cratuctuka MuHHCTepCcTBa BHYTpeHHUX Jen JlatBuiickoit Pecy6imikn.
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B nochneanun roma B JlaTBUM TPOMCXOOUT HMHTCHCHUBHAS
nubepanu3alnys B UCIOIHEHUU YTOJIOBHOIO HaKa3aHMs, T.€. 3aKIIOYEHUE
KaKk BHJ HaKa3aHUs BCE Yalle 3aMEHSCTCS HAKa3aHUSIMHU, KOTOpbIE HE
CBSI3aHBI C JHIIEHHEeM cBoOoxsl (mo craructuke B 2005 romy uymcio
3aKJIIOYCHHBIX cocTaBuino 7637, Ha 1 suBaps 2008 roma — 6543),
napajulelbHO aKTUBHO 0OCy)Xpaerca mpoOiieMa MEXIUCHUILTHHAPHOIO
COTPYIHHMYECTBA  COLHOTYMMAaHHMTapHOIO  CcOOOLIeCTBA € LEJbIO
YMEHBIIICHUSI  YPOBHS ~OPECTYMHOCTH, OMUPAsCh Ha  KOHCTATAIHUIO
3aKOHOMEPHOCTEH MPECTYITHOrO MOBEACHUS W aHAIU3 MPUYHH, (AaKTOPOB
BJIMSTHUSI U PE3YJIBTATOB MPECTYIHBIX JCSHHA.

Ha mnpoTsbKeHWH MHOTHX CTOJETHH B ICHXOJOTHH aKTYaJlbHBIMH
SBIIIIOTCSL ~ BONIPOCHI ~ WCCIIEIOBaHMs  4YeJOBEKa  Kak  CyIIecTBa
OMOJIOTMYECKOT0 W  COIMAJIbHOIO, OCOOCHHOCTEH pa3BUTHS JIMYHOCTH,
uccienoBaHuss  (DAKTOpOB, OKa3bIBAIOIIMX BJIHMSHHE Ha IIOBEJCHUE
UHJMBYUJA, HPOLECC COLUANIM3alMd U OoOllee CoAepXKaHUe JUYHOCTH, a
TaKKe €ro OSMOIMOHAJIBHOE OTHOUIEHHE K JIIOASAM, OOLIECTBY W
TIPOUCXOJISIIIIM mporecam B3aUMO/ICHCTBHS. Hmenno 3TOT
SMOIMOHANBHBIN (DOH TMOpakaaeT MoBeAECHHE, KOTOPOE COOTBETCTBYET WIIU
HE COOTBETCTBYET MPABOBBIM MPEIAMUCAHUSAM, BIHSAS HA MOTHUBALMIO H
HPABCTBCHHBIC TPEACTABICHHUS 4YeNOBeKa. ECIM WHIMBUA TOCTOSHHO
BCTpEYaeT Ha CBOEM >KM3HEHHBIM IYTH HECHPABELIMBOCTb, HEIOCTATOK
MOHUMAHUS W MOPaIbHOH TOMACPKKH, COLHUATBHYI OTYYXKJICHHOCTb,
JIMCKPUMHUHAIMIO, O0IIECTBEHHOE POBHOIYIIINE U Oe3pa3iniue, TO U OH caM
MepeHeMaeT 3TH JTANOHbl IMOBEACHHS, YTO HE PEIKO IPEBOMUT K
AHTUCOLMANFHOMY TOBEACHUI0 ¥  (DOPMHUPOBAHUIO KPHUMHUHOTCHHOM
nUYHOCTH. HayuHBIi WHTepec aBTOpa 3TOW CTAThH CBSI3aH C JBYMSI
HAIMpPAaBJICHUSIMH, C OJIHON CTOPOHBI, HCCICOBAHUE IPHIUH (HOPMHUPOBAHHS
KPUMUHOTEHHOW JIMYHOCTH M aHalIW3 pe3yJbTaTOB  aCCOIMAIBHOTO
MOBENIEHNs, C JpPYroil CTOpPOHBI — W3y4YeHHE IMPEJCTaBIEHHH O
CIPaBEUIMBOCTH M BIUSHHUM HOPM CIPABEMIMBOCTH Ha IMPABOBYIO
COLMATTU3ALHIO.

Hccenenyst BOpOCH! IICUXOJIOTMYECKUX MPEANIOCHIIOK MPECTYITHOTO
TIOBE/IEHNsI 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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o0IecTBa, TakKMM 00pa3oM, aKTyaJlU3Upysl MpoOIeMy HecTpaBeJIMBOCTH
MIOCTYNKOB TpaBoHapymuTened. Tema cHpaBemIMBOCTH OTHOCHTCS K
BaXHEHIIMM TeMaM OHTOJIOTMU YesloBe4ecKoW >Ku3HH. OHa 3aTparuBaer
TIOHMMaHHE CMBICIIAa CTpaJaHusl M BO3/JAsHHS, CBS3BIBAET B HEPa3phIBHOE
LIeJIOE BONPOC O TPECTYIUIEHMH W HaKa3aHWH, CIYKHUT OOBSICHEHUIO
OTHOIIIEHHUH YelIoBEKa ¥ MUpa.

CoBpeMeHHasi IKCIEpPUMEHTAILHO-OPHEHTHPOBAHHA ~ COIMAIbHAS
TICHXOJIOTHS Havaja 3aHUMAaThCsl M3yYeHHEM NpOOJIEeMBI CIPaBeIJIMBOCTH
OTHOCHTENFHO HeslaBHO, B 60 - 70-e rogsr XX Beka. MHTEpec coluanbHBIX
TICUXOJIOTOB K  W3YYEHUIO TPOOJEMBI BO MHOTOM  OHpPEJeIsuIcs
COLIOJIOTMYECKUMH  paboTaMH M0 COIMANBHOM CIIpaBeIMBOCTH  JIK.
Poynca, VY. ®pankens, P. Hoiisuka wu gp. (Cocuumua, 2006) B
WCCIIEJIOBAaHUM  CIIPaBEUIMBOCTH  OONBIIOE  3HAYEHHE  HUMEIOT U
WCCIIEIOBAaHNUSI MOPAJIBHOTO PAa3BHUTHSL, KOTOPBIMU 3aHUMAJIMCh MCHXOJIOTH
K. TInaxe u JI. Konbepr.

@deHOMEH CHpaBeUIMBOCTH IIPEJICTABISAET COOOH, IO MHEHHIO
uccieoBaTelel, CIoKHOE M MHOroypoBHeBoe siBieHue (Poyns, 1995;
I'ymesuu, 2007; Cocuuua, 2006), oTpakaroniee Kak MHUHHUMYM 4YETHIpE
Pa3HOBUIHOCTH CHPABEIUINBOCTH:

a) JIUCTPUOYTUBHYIO (cripaBeIUBOCTH pacnpenenenus
BO3HArpakJeHHs WM HAKa3aHus),

0) mnpoueaypHyro (CHpPaBEUIUBOCTH MPONEAYPHl  MPUHITUS
peuienus),

B) UWH(MOPMAUMOHHYIO (IpeABapUTEIbHOE WHPOPMHUpPOBAHHE
YYaCTHHUKOB O TPOLEype IPHUHSTHS PELICHHs),
T') MEXJIMYHOCTHYIO (CHPaBEUIMBOCTh OTHOMICHHS K YIaCTHUKAM).

CripaBeIMBOCTh KaK COIMAIbHO-TICUXOJIOrHYecKrii peHoMeH crana
NPEeJMETOM W3Y4YEeHUsl II0Cjie TOSBICHHS TEOPUHM "SKBHBAJIEHTHOMN
cnpaseuBoctu”  ("equity theory"), mnpemnoxennoit Jx. Amamcom,
pasBUBAaOUIMH M0  OECIPUCTPACTHOCTH KaK OCHOBHOH  HOpPMBI
cnpasemuBoctu (Adams, 1965). B 90—x romax 0CHOBAJIHCh TPH OCHOBHBIX
HaIpaBJICHUS 110 U3yYEHHIO JaHHOrO (heHOMeHa — OOIIne TPEJICTABIEHHS O
CNpaBeUIMBOCTH, MPEACTABICHUS] O JUCTPUOYTHBHOW CIIPAaBEIJIMBOCTH U
TIPE/ICTaBIICHUS] O NMPOLIENYPHOH cripaBeyIMBOCTU. VIMEHHO mocieqHue aBa
HampaBiieHWs  OyayT — HCIOJBb30BAaHBI  Kak  OCHOBA  JAIBHEHIINM
WCCIICIOBAHUSAMH  TICHXOJIOTHUECKUX IPEANOCHIIOK  aHTHUCOIHMAIBEHOTO
TIOBE/ICHUS MIPaBOHAP YILIUTEIIS. CrienpanbsHble HCCIIeJOBAHMS,
TIOCBSIILICHHBIE TIPEACTABIICHUSIM O CIIPABEIMBOCTH KaK COCTaBJISIOLIEH
MIPaBOCO3HAHMSI HaYaJIUCh OTHOCHTENIFHO HelaBHO. [lepBbie mccnemoBaHus
B OTOM HAaNpaBJICHWW CJEJIaHbl TaKUMH POCHHCKMMHM TICHXOJIOTaMH Kak
O.A. I'yneBuu u E.O. I'onblHYMK, U3y4yaBIINE COLMATBHBIE MPEACTABICHUS
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0 CIPBEUIMBOCTU KaK COCTaBJIAIOIIEE IpaBOoco3HaHUA. K coxeneHuro B
JlaTBuM (eHOMEH CrIpaBeIMBOCTH MOKA HE MccienoBaH. JJaHHbIi aeMeHT
NIPAaBOCO3HAHMSI TaK K€ OCTAaeTCs NPAKTHYECKH HEU3yYEeHHBIM Yy JIHIT
OTOBIBAIONINX HaKa3aHWE B BUJE JIMIIEHUS CBOOOIBI, XOTS MMEHHO 3Ta
colualbHas IPYNNa PUCKAa CBA3aHA C MPOOJIEMaMHU PECCOLMAIU3ALUM U
MHTETpaly B MPAaBOBOE OOIIECTBO.

Hayuno noxaszaHo, 4To (eHOMEH CIPaBEIJIMBOCTH TPOSIBISETCS B
TAKUX COLMAJBbHBIX KaTeropusiX, KaK OTBETCTBEHHOCTh, JOBEpHE,
YEeCTHOCTh, CTHHA, 3aKOH, CYyJ, PaBEHCTBO, paBHOIIPABHE, IOPSIOYHOCTS,
yBaKeHHWE M Jpyrue aHajoruuHele HopMmbl (I'yneBnu, 2007). HWmenHo
BapHalMy WHIWBUJAA B OTHX KAaTErOpHUsIX OIPEAENISIOT €ro OTHOLIEHHE K
cebe W JpyruM, a TaKXKe BIMSIOT HA MOTHBBI CIIPaBEJIMBOCTH M BHIOOP
COLMAJIBHO ONOOPSIEMBIX YCTAaHOBOK ITOBENCHHUS. TpPajUIMOHHO MOJ
MOTHBOM CHPAaBEUIMBOCTH IOHMMAEeTCs CTpeMJIEHHE WHIWBUAA TIpU
B3aMMOJICHCTBUSIX C IPYTHMHU JIFOABMH BECTH ce0sl IPaBIUBO M YECTHO, T.C.,
BBIOMpATh 3aKOHOMOCITYIITHBIE Mosieny noBeneHus (Reis, 1984).

B 3akmodyeHnr HaJA0 OTMETUTH, YTO 3HaHME OCOOEHHOCTEH
(eHOMEHA CIPaBEVIMBOCTU y OCYXKJIEHHBIX MOXET JIaTh CEPhE3HbIH BKIA[
B mocrtpoeHue Oosee OS(GGEKTUBHONH MPOrpaMMBbl  PECONUAU3ANN
OCYX/IEHHBIX, TOSBJIIETCA BO3MOXXHOCTb  BBICTPOMTH KOPPEKLIHOHHYIO
paboTy C HEraTMBHBIMH IIPaBOBBIMH YCTAaHOBKAMH M CTEpEOTHIIAMU B
neprosi OTOBIBaHMS HAaKa3aHWsl B MCHPABUTEIFHOM YYPEKACHHH, KOTOpas
MOXET  TPEJOTBPAaTUTh  IOTEHUHWAJIbHbIE MpaBOHAPYLIEHHWsS  IOCIe
OCBOOOX/ICHUS! M3 MECT JIMIIECHUS] CBOOO/BL. JlaHHAast CTaThs SIBISIETCS JIMIIb
KpaTKuM M3JI0KEHHEM Hay4HBIX WHTEPECOB aBTOpa II0 YKa3aHHON
npo0JieMaTHKe.

OCBITA Y €BIIKOJIAX HA APMOJIMHEYYHUHI
Y 10BOE€HHUU ITEPIOJ

Koszax A.P.
Spmonuneyvruti mexnonoziunut niyei, E-mail technology licey@ukr.net

[pamoroun Ha OCBITSHCHKIN HUBI, MOYaB BUBYATH KpPAE€3HABCTBO,
LIKaBUTUCS apXiBHUMH MaTepiajaMH, 3HAHOMUTHUCS 13 3a0yTUMH iMEHaMHU
THX, XTO CTOSIB OiJI1 BUTOKIB OCBITH Ha XMeEIbHUUYHHI.

[licns  peBomroriiiHoro mepeBopory 1917 pomi posropHynacs
MIPOrpEeCHBHA AiSITBHICTD YKPATHCHKOI BJIaJM MIO/I0 HAI[IOHAJBHUX MEHIIHH.
[Nowarnocst HalliOHATTBHO-KYJIBTYPHE BiPO/DKEHHS €BPEHCHKOTr0 HApOay, 110
OXONMJIO BCl HacelNieHi IMyHKTH, Jie mpokuBaiu e€Bpei. 3 1917 mo 1924 pik
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BiJIKpUBAIOTHCS €Bpeichki Koy y c.lllapiBka Slpmonunenpkoro paiiony, B
SApmonunirax, Muxammoni, @pammoni, ComoOKiBIIX.

Ha yrpuMaHHS ITSTH €BpEWCHKMX MOYATKOBUX MIKUJI MIOPIYHO
BuTpavanucs 7556 kp06. (1511 xp0. Ha oxHYy).

30eperyncst 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. lapiBka 4-piuna 4 48 1

5. SlpMomuHIi 4-piuna 4 93 2

3MIHIOETBCS BiTHOIIEHHS! €BPEHCHKOIO HACEJCHHS O YKPaiHCHKUX
IIKIJI, TPOBOIUTHCS IIpONaraHAa BHBYEHHS YKPAiHCBKOI MOBH, «00
€BpEICbKY BOHH CcaMi 3HAIOTHY.

CrioHykana /10 BHBYEHHS YKpaiHCBKOi MOBH HEMOJJIUBICTBH
TPYIOBJIAIITYBAHHS €BPEHCHKOIO HACENIEHHS, SIKE 3aKiHUYBaJl0O €BPEHCHKY
mkonmy. Tomy yuHi, ski 3akiH4yBanu 4-pidHy €BpEHCBKY  IIKOIY,
MIPOJIOBXKYBaJIM HABYAaHHS B YKpAiHCHKIH 7- piuHii MIKOJIi.

3apmiary MpaniBHUKY LIKUT OTPUMYBAIIH 13 MiCLIEBOI'O OIOJDKETY IO
CTaHOBWIA: 3aBiayrouwii mkonow 35 kpO., Bumtenr — 30 kpO. I[oO
3pO3yMiTH 0araTo 11e Y1 MaJo, IPUBOKY BaPTICTh JEIKUX TOBAPiB MepIIOl
HeoOximHocTi 3a minamu 1925 poky: aposa 1 myx — 15 kom., rac 1. — 1
KoIl., cijib Tpyba 1 kr — 3 kxom., Mmaxopka | m. — 6 xom., coxa 1 xr — 32 ko,
nykop - micok 1 kr — 58kom. SIk 6ayMMo, NPOXXHUTKOBA CIIPOMOXKHICTH
BuHTENS Oyiia BUCOKOIO.

BpaxkarounM € NMOBiIOMJIEHHS ITPO €BPEUCHKY HIKONY B SIPMOIHHIISIX
3 BHUCTYITy iHCIIEKTOpa ABpaMoBa Ha 3acisaHHi e€Bcekii [IpockypiBchKkoro
okpyry Bix 19 tpaBust 1924 poky: ,,Y SIpMonuHenbKii KO NpaIoe OIUH
BUMTENb HAa TpH rpynu. [liApydyHWKIB TakoX HeMae, HaBITH CICTH Y4Hi
HOpPMaJIbHO HE MOXYTh Yy TNpHBaTHIA XaTi 1 BuuTeniB Hemae” (CTWIb 1
opdorpadiro 30epexeHo).

[ikaBuM € NOBiTOMJIEHHS PO HaBYaiubHUH nporiec y apiBii, skuid
BinOyBascst 80 it ToMmYy.

«BimunT npo aisubHicTh 1llapiBchkoi €BpeHCHKOI €IMHOI TPYHOBOL
KoM 1-T0 KOHIIEHTPY Big 25 Oepesns 1924 poky.

Crucok y4HIB CKJIAJCHHN y JKYpHaJi 1 IIOJACHHUK 3aBeicHuil. B
rpyni € 7 xnomuwkiB i 14 ngiBuatok. BoHm mpoiinum 3 apudmernku
JOJaBaHHA 1 BiHIMAHHS 10 COTHI, MHOKEHHS 1 JIJEHHS 10 JECATKIB,
PaxXyroTh J0 THCAYi, CKIaIAal0Th caMi 3a1a4i.

3 eBpelicbKOi MOBM HHIIYTh Ha JOIII, IPYKOBaHE JIEJBE YUTAIOTh,
Mo3asik HeMae KHWKOK. BuaTh Bipmii Ha mam’siTh. 3 NpUPOJO3HABCTBA
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BUBYMIIM TIPO TTOBITPSI, IIPO 3eMITIO, TIPO BOAY 1 ropiHHs. Takox BUBUAIOTHCS
Pi3HI IIPUCTIIBY YKPaiHCHKHX 1 HAIIMX ITICEHb. Bunrenska M.
Opinmany.

(Ctus 1 opdorpadiro opuriHaty 30epexkeHo).

Ta mpu BciX EKOHOMIYHMX Herapasjax B KpaiHi BHAABAJIUCH
€Bpeiicbki razeTn 1 OKypHauM. €BpeHChbKi  TPYAUIKONM  paioHy
TepeAIIaayBallu JUTAui sxypHa ,,dpeiin”, razery ,,EMax”, nemaroriaauii
skypHan ,, Iy nep Haep myx”.

[MounHaroun 3 1927 poky, mopi4HO B 0i0NIIOTEKH €BPEHCHKHUX LKL
HajcuiIamucs mapy4yauku 3 LlenrpBunasauirea M.Kuesa.

CriocTepiraerscs TEHIEHIIIS 110 3MIITHEHHIO HaBYaJIbHO-MaTepialIbHOT
0a3u €BPEUCHKUX MIKLJI, BUMIISIOTHCS TPOII HA OYIIBHUIITBO HOBUX IIKLJI.

1 Bepecust 1932 poky B SIpMONMHISX BBOISTH B if0 HOBY €BPEUCHKY
Koy, OyAiBHHITBO sikoi posmouanocss B 1928 poui. Ha ypouncromy
BIJIKPUTTI BUCTYIMIIM CeKpeTap paiikomy napTii PyHb, ronoBa eBpelchKol
MicbKoi paau 3insoepurreiin I'.I1. i 3aBigyrounii paiiBHO KoBaus.

VY4HI MIKONMM JIeKJaMyBallkl BipIli, CHiBaiu MicHI. Y CBITII KIJIacHi
KIMHATH{ 32 MapTH cimm 6 rpyn mkomspiB. Tak po3nodanoch HaBYAHHS Y
HETIOBHIN CEMHPIYHIH IKOJTI.

3 1934 poky i 10 mouatky BiiiHM 1941 poky mIKOIYy OYOJIIOBaB
nupektop 3BeaeHoscbkui J[. III. 1905 p. H.

Ha nouatky 30-x pokiB HallioHaJNbHE, TyXOBHE JKHTTS, KYJIbTYpHO-
OCBITHS po0OTa TMOYaNIM HAITOBHIOBATHCS IOJIITHYHUM 3MiCTOM, HaO0yBaTh
igeonorivHoro  xapakrepy. IlomiTuyHumit  THCK OyB  >KOPCTOKHIA:
PO3IIYCKAIIUCS yCi €BPEUCHKI MApPTii, 3a00pOHSITOCS BUBUCHHSI 1 BUKIIATAHHS
IBPHUTY Y IIKOJIaX.

HupextuBaumM jmctoM Big 17.09.29p. HapkoM OCBITH HaB’sI3ye
aHTHpENiriiiHy pobory B ocBiTi: «lllkodu TOBUWHHI BIAIITOBYBATU
aHTUPEINITrifHI KYTKH, OpraHi3oByBaTH TYPTKH O€3BipHHKIB cepen
€BpEHChKUX MiTeH, BUIYCTUTH BIAIOBIJHI ariTra3eTw, a TakKOX IIijJ Yac
€BPEHCHKUX PENTiHUX CBST NMPOBECTU BiANOBIAHY MOSICHIOBAIBEHY POOOTY
cepen 6atbkiBy. (CTis 1 opdorpadito opuriHary 30epexeHo).

HabpaB 00epTiB MaxoBUK IUKOro arteismy. binblioBuubpkuil ynap
OyB rIMOOKO MPOAYMaHWH | HAHECEHWH y caMe ceplie Halil — pewiriio i
TpaauIlii.

B kpaini posnouanocs MacoBe IIbKyBaHHS, KOMITPOMEHTAIIis,
TOHIHHS 1 pemnpecii NMpOTH IEPKBH, CBSAIIEHHOCTYXXHUTENIB 1 BipYIOUHX.
3aypMaHEeHUI O] HAa YOI 3 MICICBUMH AaKTHUBICTAMH 3HUIIYBaB
VHIKaJbHI XpaMH, TPOIIMB CHUHArOrH, NajuB piakicHi CBsATI peiiriiigi
kaury, Topu, Tanmynu.
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€Bpei Oynu y IUCKPUMIHAINIHHOMY CTAHOBHIII, MO30aBISUTUCS
BHOOpUYMX TpaB, OOMEXYyBaJMCS 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 IIKUT B YKpaiHi». Y MOCTaHOBI
nepeadavaIocs peopraHi3yBaTH OCOOJUBI HAIlIOHAIBHI IITKOJU B PaJSTHCHKI
3BUYAWHOTO THITY

Omxe, 1939 pik MOXKHa BBakaTu 3a pPyOKHY JarTy iCHyBaHHsS Ha
[Mominui HanioHANIBEHOT OCBITH.

Ta pokn HaliOHAIBFHO-KYJIBTYPHOTO BiJPO/DKEHHS 3aJIMIIMIN Ha
CKpWKaJsX icTopii, B Iam’siTi SPMOJIMHYAH iIMEHA BYMTEJIB-€BPEIB, SIKi
CaMOBIIZIAHOIO TIpanelo B CTpallHii eKOHOMi4HIH cKpyTi QopmyBanu
CBiZIOMiCTh €BPEHCHKUX JIITEH 3aKiIaaiy B ixHi Ayl 3epHa 100pa, po3ymy,
CIPaBETUBOCTI.

He Moxy choronmi He HasBati Xapinamba Icaaka Hocurosuua,
3aBigyrouoro OpaMmibCHKOI €BIIKOJH, 3aCIy)KEHOr'0 BUHUTENS Y KpaiHH,
Haropo/PKEHOr0 HAWBUIIOIO YPSIOBOIO HArOPOJIOKO.

Pacgasnosia A6pam Mocumosuu i 18i #ioro cectpu Xana Mocunisua i
Knapa MocuriBHa HaropokeHi 3a CBili BUHTENBCHKHIl TPYI BHCOKHMH
YPSIOBUMH HaropojiaMu — opJieHamH ,,IpynoBoro YepBoHoro mpamnopa” i
,,J3HaK [lomanu™.

KucineBcokuit Icaax [3painmoBmy, 3aBimytounii SIpMOIHMHEIBKHM
paiiBHO Oinbie 22 J1iT, PPOHTOBUK HATOPOKEHHH OOHOBHMMHM OpJICHAMH i
MeJaIsIMU Ta 0araTo iHIIUX I1eAaroris.

3 mnouatkoM Benwmkoi BitumsHsnoi BiitHM Ta I'omokocroM Ha
SlpMonuHeyunHI OCBiTa 1 €BpeHChbKI MIKOMM OyNM 3HUINEHI HUIIXOM
posctpiny 45 BuureniB-eBpeiB paiioHy Ta 1174 eBpelCbKHX Y4YHIB 1
JIOMIKIJIBHSAT.

Bci mi pmocmipkeHHS BUKIaAeHI y MoHorpadii ,,Koporke kutrs
€BpEHChKUX IIKLT HA SIpMONMHEYUHHI”, sIKa Ma€ BUWTH B IIbOMY POIIi.

OCOBEHHOCTH MCITIOJIb30BAHUSA ITPOT'PAMMBI
«KOMITAC» B KYPCE WH)KEHEPHOU "
KOMIIBIOTEPHOU I'PA®UKHN TEXHUKYMOB U
KOJUIEJKEH

Tumocpees A.H.
Konneooc ungpopmayuonnvix cucmem u mexnonoeuii I' BY3 «Kuesckuil nayuonanvnuiil
9KOHOMUYeCcKull yHusepcumem umenu Baouma I'emomanay,

Vkpauna, m. 272-09-17;412-53-00; timof@ipms.kiev.ua
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Wzyuenne kypca «VHxeHepHas M KOMIbIOTEpHas Tpaduka» B
TEXHUKyMax W KOJUIE[KAaX BBIABHHYJIO DS NPOOJIEM, MOCKOJIBKY B HEM
O00bEAMHEHBl  MPOTrPaMMBl  HECKONBKHMX  IPEIMETOB —  YepUeHws,
HauepTaTeNbHOM  reoMeTpuw, MAaIIMHOCTPOUTENIFHOTO  YepyeHus,
pudOpOCTpOeHHS U cXeMOTeXHUKH. [IpenosaBaTeno HEOOXOUMO PEIIUTh
BOIPOCHI TIO/Ia4X U 3aKpEIUIeHUs] MaTepuaia, YYUThIBas BO3pACT yqaluxcs
— 15-16 ner, pa3HbBIi ypOBEHb IOATOTOBKH, UX YyMeHHE 3((PEKTHBHO
TIOJTE30BATHCSI KOMITBIOTEPOM M CHOCOOHOCTB K CAMOCTOSITEILHON padore.

[IpumeHneHne KoMIbIOTEpa ISl BBINOJHEHUS 4YepTeXxed Tpedyer
3HaHWE CIHEeUUAJBHBIX MporpamMM. JlaBHO wucronb3yercss W OBICTPO
COBEPIIEHCTBYETCS TIOTTyJIsIpHAst y KOHCTPYKTOpOB cucrema
aBromarndeckoro mnpoektupoBaHus AUtOCAD. Ona wucnomezyercs B
MalIMHOCTPOEHUH,  apXHUTEKType,  CTpOMTenbcTBe.  JIs  Kakaoro
HalnpaBJieHus] pa3paboTaH CIENHalIbHBIA S3BIK MMPOrPpaMMHUPOBAHHS. YKe
9TO 3aTpyAHseT uchoiab3oBaHue mporpamMmbel AUtOCAD mis oOydeHus
CTyZIeHTOB B Kypce «VHKeHepHasi U KOMIIbIOTepHas rpaduka», KOTOPBIH,
KaK YKa3blBAJIOCh BBIIIE, BKIIOYAaeT B ce0S HECKONBKO IPEIMETOB.
[pencraBnsiercs, yro HamOojee NMpPUEMIIEMOW ISl TPENOJaBaHHS ITOrO
Kypca sBusiercsi nporpamma «Kommacy. OHa  j0CcTaToyHO IIpocTa M
TIO3BOJISIET C €JJMHBIX ITO3UIUI pelaTh 3aa4y BCeX MPEAMETOB, BXOISIIIX
B M3y4aeMbIi Kypc, HaUMHAsh C CaMBbIX HPOCTBHIX W KOHYAs CIIOKHBIMHU
3aJa4aMy MalInHOCTPOHUTENFHOTO YEPUSHHS U CXEMOTEXHUKH. Tak, B Kypce
yepueHus: mnporpamma «Kommac»y TO3BONSET cpasy ke, 0e3 0COOBIX
CIIOKHOCTEH  BBINIOJIHUTH TPAKTUYECKHE paboThl 1O CO3JaHUI0 U
3aroJHeHnI0 (opMara, OJHOBpEeMEHHO ¢ m3ydeHue Tembl «llpudpte». B
Hayale W3y4eHWs Kypca HadyepTaTeIbHOW TE€OMETPHUH  BBITIONHSIOTCS
MPaKTHYEeCKUE Pa0bOTHI 10 NPOEKTUPOBAHHUIO TOYKU, KOTOpPHIE Ba)KHBI JUIS
BCEX ITOCIEIYIOMNX Pa0dOT: KaK IO MMPOEKTUPOBAHUIO MPSMOH U INIOCKOCTH,
TaK W 1O MPOEKTUPOBAHUIO OOBEMHBIX TEN — IIPU3MBL, ITHUPAMHIBI,
LIWIMHAPA U KOHYCA, a TAKKE 10 BHIMOJIHEHUIO X Pa3pe3oB U ceueHHui. DTh
MpaKkTHYeCKue paboThl M0 HAauyepTaTeNbHOH T'€OMETPUHM MOATOTABIUBAIOT
yuamuxcst K paboram no mnpeaMery «MammHocTpouTensHoe yepuenue». C
TIOMOIIBIO0 TOHM >Ke mporpaMMbl «Kommac» J/I0BOJIBHO MPOCTO PEIIaroTCst
YUAIIUMHCSL  BOIIPOCHL, CBS3aHHBIE C H3Yy4eHHEeM TeMbl «Buusl
n300pakeHni», KOTOpasi OCHOBaHA HAa NPOEIMPOBAHUM TOYKH, MPSIMOA U
TUIOCKOCTH. YTIpa)KHEHHUS, KOTOPbIE 3aKpeIUIsIFoT MaTepual Mo 3TOW TeMe,
TO3BOJISIIOT YYaIIMMCS BBIIOJIHUTE IMOCIIEAYIONINE paboThl 110 pa3pe3aM U
ceyeHusiM. [Ipu mepexone K TemMaMm MO JIETAIUPOBAHUI0 M COOPOYHOMY
YepTexXy BBIIIOJIHEHNE uepTekeidl B mporpamme «Kommac» yBsizaHBl C
paboToii Ha YepTEKHBIX TPHOOpax. DTO 3HAUNTEIHHO 00JIEryaeT yqamumcs
ycBoeHMe Marepuana. Jlns geramupoBaHMs pa3paboTaHbl  JAOCTATOYHO
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MIPOCTHIE  YIIPAYKHEHHSI, KOTOpbIE IT03BOJSIIOT M3 COOpOYHOrO 4epTrexa
BEIOpaTh ONpeAeNeHHbIe JeTallk, CAENaTh HEOOXOANMBIE NMPOEKIMU WX, a
TaK)Ke IPOCTAaBUTh pPa3Mepbl, 3alOJHUTh OCHOBHYIO HAJIUCh, HAIUCATh
TEeXHUYECKHE TPeOOBaHNUS U CTICHU(DUKAIIHIO.

IIo Teme «Cxembpl» Ha OCHOBE IIONYYEHHBIX paHEe HABBIKOB
ydalMecss BBINOJHSIOT KOHTYPBl 9JJIEMEHTOB JeTaleld MHKpPOCXEM,
TPaH3UCTOPOB, PE3UCTOPOB, KOHAECHCATOPOB WU APYIHX DIEMEHTOB,
BXOJISIIIUX B COCTAB 3JEKTPUUECKUX CXEM.

OpHa M3 CaMbIX aKTyaJIbHBIX TEM JUISl yJalIuXcsi MHOTHUX y4eOHBIX
3aBelcHUI — BBINOJIHEHUE IUIAT I€YaTHOTO MOHTa)a, KOTOphle ceidac
LIIMPOKO HCIONB3YIOTCA B TexHMKe. KOHE4YHO, MBI He MaéM 3ajaHue IO
pa3BoAKe TeEYaTHBIX IUTaT, HO OCHOBHBIE TpPEOOBaHMS ydaliuecs
BBIMIOJIHSIOT — BBIUEPUYMBAHME CETKM U HAHECEHHE IPOBOJHUKOB Ha
N€YaTHBIE ATl U JIPYTUe JaHHBIE.

Takum 00pa3oM, y4WTHIBas HarISJHOCTb, YHHUBEPCAJIBHOCTH W
JIOCTATOYHYIO MPOCTOTY IMOJIb30BaHUS 3TOW MPOrpaMMoOi, MOKHO CUMTATh,
yro nporpamma «Kommacy Haubonee mOIHO OTBeYaeT TpeOOBaHUSIM Kypca
«mkeHepHasT W KOMIIbIOTEpHast TrpaduKa», KOTOPbIH Npernonaércs
CTYZCHTaM TEXHUKYMOB U KOJJIEKEH.

N3MEHEHUA B 3AKOHOIATEJIBCTBE O BBICHIEM
OBPA3OBAHMHU JIATBUHCKOM PECIIYBJINKHA

Bepuna H.C.
Jayaasnunccxuti Yuusepcumem, Jlameus, +371-29458861, arhitektu@yandex.ru

B 2008 romy B naTBHIICKOM 3aKOHOAATEIbLCTBE, PErYIUPYIOIIEM
chepy BBICIICTO OOpa30BaHMS, MPOHM3ONUTH M MPOUCXOMAT OOJBIIHE
mmeHenus. C 2 HosOps 1995 rona 3Ty cdepy periaMeHTHpOBaNT «3aKOH O
Beicmmux  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€ CO3JaHUs
00IIIeeBpOMNECKOr0  MPOCTPAHCTBA ~ BBICIIET0  OoOpas3oBaHus). Takxke
MIPOU3O0IIUIN CYIIECTBEHHbIE N3MEHEHHS BO BHYTPEHHEM Pa3BUTHUH CUCTEMBI
BbICIIEro oOpa3oBaHus (ObLIM OOpa30BaHHBI KOJIEKH KaK YUpEKICHUS
BBICIIEro 0Opa3oBaHusl, B KOTOPBIX, HA JaHHBI MOMEHT, y4arcs yxe 6 %
CTY/IEHTOB, CYLIECTBEHHO BBIPOCIIO YHCIIO BY30B, BBIPOCIO KOJUYECTBO
BY30B, 00pa30BaHHBIX YACTHBIMU JIMIAMHU U T.1.). 32 3TH TOIbl «3aKOH O
Beicminx 1mkoiax» MHOrO pa3 CYHIECTBEHHO MEHSUICS, HO B HBIHEUIHEH
CUTyalld W3MEHEHMs HYXHBI HACTOJIbKO CYIIECTBEHHBIE, YTO TOpa3o
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paIioHaIbHEe CO37aTh HOBBIN 3aKOHOMPOoeKT. Yto u Obuto chemaHo — 15
ssaBapss 2008 rToma mocle JUTMTENBHOM paldoThl OBUT  OIMyOJHMKOBaH
3aKOHOITPOEKT «3aKOHa O BHICIIEM 00pa30BaHUI.

JlaTtBus Haxomutcst B uucie 40 crpad, moanmucaBIIMX bBoJIOHCKYIO
Hexmaparmro, 1menb kotopod — g0 2010 roma oOpa3oBaTh enuHOE
€BPOICHCKOE MPOCTPAHCTBO BBICIICIO OOpa30BaHHUS C TaKOH CHCTEMON
aKaJIeMHYCCKUX CTEIEHEeH, KoTopas OyAeT IMOHATHA W COIOCTaBMMAa Ha
MEXIYHAPOJIHOM YpPOBHE, UTO IIOBBICUT MOOWIBFHOCTH CTY/ICHTOB,
MperoiaBaTeNicid U UCCIEAOBATENCH W OOJIErYUT NMPU3HAHUC TUILUIOMOB B
Espone.

Jmst  mocTmkeHHMs ASTHX Iened W ObUTM BHECCHBI CIICAYIOIIUE
U3MCHEHHS B PETYJUPOBAHUH CHCTEMBI BBHICIIETO OOpa3oBaHUs, KOTOPHIC
HEO0XOIUMO TIPOU3BECTU:

1) ynoporenne KBaTU(PUKAIMOHHOW CHCTEMBI BBICIIETO 00pa30BaHHS U
TUTIOJIOTHU TIporpaMm. JIaTBUS OTKa3anach OT JICJIICHUS Ha aKaJeMHYCCKUC
u npodeccHoHaNbHBIC Yy4YEOHBIE MPOTpaMMBI (YTO OBUIO BBEICHO B
nericTBre «3akoHOM 00 oOpazoBanum» B 1998 rony);

2) mepexon Ha ydueT paboThl yuanmxcs mo EBporelickoil cucremMe ydera u
MepeHOCa  KPEJWTHBIX  IYHKTOB, oOOccleumBas, TakKuM  00pa3oM,
MOOWJIEHOCTh yYaIUXCs, JaBas BO3MOXXHOCTh WHOCTPAHHBIM CTYICHTaM
BIUTBCA B JIATBUIICKYIO CHUCTEMY BBICIIETO OOpa30OBaHHs, a JATBHICKAM
CTyJICHTaM — OOJICIYUTh TIEPEXOJT U3 OJTHOTO By3a B IPYrOW;

3) ycuiieHHe MPUBSA3KH MPOrPAMM BBICIIETO 00pa30BaHMs K HYKIaM PhIHKA
Tpyna;

4) pa3BuTHE OJACTHMYHBIX W OPHEHTHPOBAHHBIX HA BCIO JKU3HBb
MPEUIOKEHUI 110  BBICIIEMY O00pa3oBaHWIO (Ha JAHHBIA MOMEHT
«o0pa3oBaHHME B3pPOCIBIX» 3TO OJIHO U3 CaMBIX MPHOPUTETHBIX
HanpaBieHud B cepe obOpasoBanus B EC). OOpa3zoBaHue B3pOCIBIX —
mporiecc 0Opa3oBaHHS YCIOBEKA HA MPOTSHKCHUM BCEH KU3HHU, KOTOPBIN
OCHOBBIBACTCS Ha MEPEMEHHBIX HYXKJaX MOydaTh 3HAHUS, YMCHUS U OIIBIT,
a TaKKe OTKPHIBACT BO3MOXXKHOCTh UWICHAM OOIIECTBA OOpPA30BBIBATHCS HA
MIPOTSDKCHUH BCEH JKM3HM, TOBBINIAS VI MCHSS CBOK KBATHU(UKAIUIO B
COOTBETCTBHH C TPEOOBAHUSAMH PBIHKA TPyJa U CBOMMH HHTEPECAMH U
Hyxaamu. OHO o0bemuHsICT HeQopManbHOE OOydYeHHUE, pa3BUBACT
BPOXJICHHEIE CITOCOOHOCTH B COYETAHHUU C HOBBIMU BO3MOKHOCTSIMU;

5) ymopsimoueHue — CHCTEMbI  yOpaBIE€HHS  By3aMHd,  YBEJIUYUBAs
OTBETCTBCHHOCTh M TIPO3PAYHOCTH CAMUX HWHCTUTYIMHA, OJHOBPEMCHHO
moompsist Oornee 3 hekTuBHOE U ONepaTUBHOE MPHUHATHE pelieHuid. J[anHoe
peryaupoBaHuEe IpeanoiaracT 0ojiee KOPOTKHE CPOKH OCIAPUBAHUS LIS
pEIlIeHHU BBICIINX YYEOHBIX 3aBENCHUN 00 UMMATPUKYISIMU (BHECCHUE
JUIAa B CHHCOK OOydaeMbIX (MaTpuKyja) By3a) IIPETEHAEHTAa, OTKase
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MMMAaTpUKYIApOBaTh MpETEeH/EHTa, a TakkKe O OKCMATPHUKYJISAILHUU
(UCKIJIIOYEHHE JIMIa M3 CHOHCKa OOydaeMbIX B BY3€) YyYallerocs, 4em
yKa3aHbl B «3akoHe 00 aJMHHHCTpaTHBHOM Ipoueccey». CoKpalleHHbIe
CPOKH OIPOTECTOBaHMSI HEOOXOJIMMBI, YTOOBI Y4eOHBIH Tpoliece cTan Ooee
3G PEKTUBHBIM U TUHAMHYHBIM;

6) moompeHHe ~ OCYIIECTBICHHS  OOIIMX  NPOTrpaMM  HECKOIBKUX
YUpeXIeHui BbIciiero oOpa3oBaHus (B TOM 4YHCIIE M 3apyOeXHBIX) U
TIPUCBOEHUS OOMIMX KBaJIH(UKANWI BBICIIEro 00pa3oBaHus;

7) yTOYHEHHE MOPSIKA MPUBIICUCHHS U TPYAOYCTPOHCTBA aKaJEMUUECKOTO
MEPCOHANA BBICIIUX Y4YCOHBIX 3aBeICHUM, oOecrmeunBas TpeOOBaHUS
BBICOKOTO  KauecTBa W  PEryJIAPHYIO  TNPOBEPKY  KBaJH(HUKAIMH,
OJHOBPEMEHHO 00ecre4rBas OTBETCTBEHHOCTh BY30B 3a KBaJIH(HUKAIUIO
nepcoHana (moapooHee);

8) ompeseneHO HOBOE SI3BIKOBOE PEryIUPOBAHKE IS PEANTU3AlNH BBICIIUX
00pa3oBaTeNBHBIX MpPOrpaMM. ITO HEOOXOMUMO, YTOOBI Pa3BUBATH
WHTEpHAIMOHAIN3AIMI0O B BYy3aX, MOJHATh KayecTBO  BBICIIETO
o0pa3oBaHusi, TpHUBJEKas JIyYIIMX CIENHAINCTOB CO BCETO MHDA,
obecrieunBasi camble LIMPOKHE BO3MOXKHOCTH Ui OOMeHa Yy4eOHBIMHU
CHJIaMH W  y4YallUMHUCS, a Takke, 4YTOOBI YKPENUTh  MO3HIHH
TOCYapCTBEHHOrO  s3blIka B cepe  BbIcHIEro  0Opa3oBaHMS.
[MpenycmaTpuBaercs, 4To BBICHIME OOpa3oOBaTENbHBIE NPOrPaMMBI OYIyT
peaM30BBIBATECS Ha TOCYJapCTBEHHOM S3BIKE TaK € M B BY3aX,
00pa3oBaHHBIX YacTHBIMH JiMnamMu. OcylecTBieHHe INporpaMMbl  Ha
JIPYT'OM SI3BIKE BO3MOYKHO TOJIBKO B CIIEIYIOMINX CITydasix:

a) eciM OCYIIECTBIEHHE Ha WHOCTPAHHOM S3BIKE HEOOXOIMMO ISt
JIOCTKEHUST [ENM NpOorpaMMBbl — BBICIIETO 00pa3oBaHHs I10 S3BIKY,
KYJBTYPE U PETHOHOB;

D) ecmu peanusyroTcs mporpammbl B pamkax mnporpamm EBpomeiickoro
Coro3a 1 COTpYTHUYECTBA MEXYHAPOIHBIX JIOTOBOPOB;

C) €CJIM OCYIIECTBJISIETCS IIPOrpaMMa, OCHOBBIBAsICh Ha JOrOBope 00 o01eit
IporpamMMe BBICIIEro 00pa3oBaHus WM (ppaHIIN3bl ¢ HHOCTPAHHBIM BY30M;
d) ecim oHa paspaboTaHa A8 OCYHICCTBICHHS 33 PyOEkKOM WM JUIS
WHOCTpPAHIIEB, U €CITH €€ OCYIIECTBISIOT Ha KaKOM-JTHOO M3 O(pHINAIbHBIX
s13p1k0B EBponeiickoro Coto3a.

OTnenbHbIE YaCcTH IPOrPaMMBbI BBICIIET0 00pa30BaHMs MOTYT MPOXOANUTH Ha
WHOCTPAaHHOM S3BIKE, €CIIU 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 3akoHOmpoekToM. OHO
3aTPOHYJIO IOPUAMYECKHUN cTaTyc Kosuiemxkeil. B HbiHemHeM «3akoHe O
Beicinx mkonax» aeduHALMS Kojulemka Oblna cnexyromeit: «Komtemk —
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3TO 00pa3oBaTeNbHOE YUPEXKIEHHUE, KOTOPOE OCYIIECTBISIET MPOrpamMMy
MEpBOrO  YPOBHS  NPO(ECCHOHATIBLHOTO BBICIIETO 00pa3oBaHus». B
3aKOHOIIPOEKTE CTaTyc Kojulemka uaMeHmics: «Kommemk sTo BbIciiee
yueOHOE  3aBeleHHe, KOTOpO€ OCYIIECTBISIET  KBaJM(HUKALMOHHBIE
MIpOrpaMMBbI BEICIIEro 00pa3oBaHus COKPAIIEHHOTo UKIa (3a 2-3 rozma)».

B Esponeiickom Coroze kaxjaas CTpaHa-ydyaCTHHMIA caMa CO3/aeT
CBOIO CHCTeMY 0Opa3oBaHHUs, ONpeNeNsieT CBOW 00pa3oBaTeNbHYIO
MIPOrpaMMmy, SI3bIK O0YUCHUS U JPYTHe BOMPOCHI, CBA3aHHBIC C IMOTyYCHUEM
obpazoBanus. [loaTOMy CyIIECTBYIOT HE TOJNBKO pasHble YydeOHbIE
3aBeIeHNs, pa3jIMYHbIC YCJIOBUS TpHEMa, aKaJeMHYecKHe KalleHJapu
pa3HOW MONTOTHI, a, B oOmeM, B EBpometickom CoOr03¢ COTHH pPa3HBIX
KBaTU(UKAIMA U aKaJeMUYECKUX CTENCHEH, COTHH Pa3IMYHBIX YUeOHBIX
mporpamMM.  briarogaps  BBEIEHHIO HOBOTO «3aKOHa O  BBICIIEM
00pa3oBaHUM» CTYJEHTHI, TperojaBaTeNu U ucciaenoBarenu u3 JlaTtBun
OyayT UMeTh OOoJIbIlle BO3MOKHOCTEN ISt CBOETO 00Opa30BaHus, Pa3BUTHS U
HAy4YHOU JesTensHocTH B EBpore, a rpakaanaM EBpOIBI CTaHYT JOCTYITHBI
oOpa3oBaHue U Hay4Has O0a3a JlaTBum.

IICUXOJIOTTYHE OBIPYHTYBAHHSA TIPUIOMIB
PEAJIIBAIIL JTUJAKTUYHUX TPUHIIAIIIB 1T YAC
HABUYAHHS THO3EMHOI MOBH Y BUIIIOMY
HABYAJIBHOMY 3AKJIAII

Cruba K.M.
Xmenvruybkuil HayionanbHull yHisepcumem, Yxpaina,
80979079130, katrusyk@gmail.com

Posrmsigaroun  oco0imMBOCTI Ta 3aKOHOMIPHOCTI HAaBYaHHS, IO
3a0e3MeYyrOTh YCIINTHICTh 3aCBOEHHS 1HO3EMHOI MOBH, MU TaK YU iHAKIIIC
3BEPTAEMOCh JI0 OCHOBHHMX IOJOXKEHb AWAAKTUYHHUX NpuHIMIiB. [lpn
HaBYaHHI 1HO3eMHOI MOBH YCIIIIITHICTh HABYAJIBHOT'O MPOLIECY 3AJIEKUTH BiJl
YMOB, CIPHYMHEHNX IIEBHUMH IICHXOJOTIYHUMH Ta IeJaroriyHuMHU
3aKOHOMIPHOCTSIMH, 3JaTHICTIO CyO’€KTIB HaBYaHHS JIOJATH 3HAYHI
nicuxosoriuni TpyzxHomi. Ock YoMy BHHHMKAae moOTpeba NpoaHami3yBaTh
OCOOJIMBOCTI 3aCTOCYBAaHHS JWAAKTHYHHMX TMPHUHIMIIB TiJl 9ac HaBYAHHS
1HO3€MHOI MOBH 3 TOYKH 30pY ICHXOJIOTIYHOI HAYKH.

Amnani3 niteparypu CBiIYHTH IPO T€, 10, 3 TOUKU 30pY ICHXOJOTIT
HABYaHHS, BPAXOBYIOUH CaMe ICUXiYHI BJACTUBOCTI Cy0’€KTiB HABUAHHS Ta
TIes1aroriB, HEOOXIIHO PO3TJIIHYTH TaKi MPUHIMIK: 1) MPUHIMI HAYKOBOCTI
Ta 3B’53Ky TEOpii 3 MPAKTHKO; 2) BUXOBAJIILHOI'O HABYaHHS, 3) CBiJIOMOCTI
Ta  aKTHBHOCTI  CYO’€KTiB  HaBuYaHHs;, 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. [IpyHiMnT  HAayKOBOCTI Ta 3B’A3Ky Teopii 3 NPaKTHKOI,
chOopMyIbOBaHUI B OCTaHHI POKH, Iependadae OpraHi3allif0 HaBYaHHS
1HO3eMHOI MOBM Ha OCHOBi HaykoBoi Meronodorii. Lleif mpuHImn Bumarae
BiJl BHKJIAQJAIbKOIO CKJIQJy BHUKOPHCTaHHS JIOCSTHEHb IIENarorivyHoi i
TICHXOJIOTIYHOI HAayKH, BIIPOBA/DKEHHS B NPAKTHKY BHKJIAJaHHS HOBHX
epEeKTUBHMX TEXHOJIOTi HaBYaHHSI 1HO3EMHOI MOBM Ta JIOTPUMAHHS
HOPMAaTHBHOCTI y BXXHMBaHHI I'paMaTHKU Ta JieKcukd. Llel numakTuaHmit
NPUHIOMT Tependavae 3aCBOEHHS 1HO3EMHOI MOBH 3 METOIO 3a0e3IeyeHHs
peaybHOI MPAKTHYHOI MOXITMBOCTI KOMYHIKaIIii.

2. [lpyHIMIT ~ BUXOBAJBGHOTO HABYaHHSA, OCHOBH SIKOTO  OyiH
samanesi me  S.A. Komencekum, possumyti M. Fepbaprom i
K.A. YummHcbknM, niependavae MOCTAHOBKY €IMHHX HAaBYAIBHO-BUXOBHHX
uineil. [oNOBHMIT NMpUHIMI BUXOBAaHHS B CY4acCHHMX YMOBaxX — IMPHUHIUI
HAIlIOHANBHOI IiJiecHpsMOBaHOCTI. [IpUHIMI BHXOBAaJBHOTO HABYAHHS
TIOB’SI3aHMI 13 TICUXOJIOTIYHMUMHM 1JIeIMH PO3BHBAIBGHOTO HaB4aHHA. Ha
YCHINIHICTh OINaHyBaHHS 1HO3EMHOI MOBH Ta (DOPMYBaHHS ITO3HTHBHOTO
CTaBJICHHSI 10 ITi3HABAJIBHOI AiSTIBHOCTI B IIiH Tairy3i BIUIMBA€ HABKOJIUIITHE
coljanpHe cepeloBHUIle, MOpaIbHAa aTMoc(epa TOro COIIabHOTO Kiacy, 3
SIKMM CITUIKYETBCSI CTY/IEHT HaBUasIbHOI rpynu. Ha ocoOnmBy yBary Takox
3acIyroBye nporiec GopMyBaHHS COLIIOKYIbTYPHOI KOMIETEHIIT CTYJEHTIB.

3. [lpuHIMI CBiZIOMOCTI Ta aKTUBHOCTI, IO Iepeadayae €qHiCTh
BUKJIAJaHHS Ta HaBYaHHS, OOIPYHTOBYE HEOOXiIAHICTb CTHMYJIIOBaHHS
aKTHBHOCTI B Mi3HABAIBHIM MiSUIFHOCTI ISl CBIJIOMOTO OBOJIOZIHHS HEIO.
He#t npummm, 3 omHoro OOKy, mepemdayae TIHMOOKE YCBiTOMIICHHS
noTpedu B 3HAHHI MOBH SK Y CYCIUIBHO-JIEPKaBHOMY, TaK 1 BIIacCHE
ocobucricHoMy IutaHi. 3 iHmoro OOKy, HependavyaeTbesi TaKOX TIITHOOKE
PO3YMIiHHSI CaMoOro HaBYaJbHOTO MaTepially, YCBIJOMJIEHHS HOTo
BHYTPIMIHIX 3aKOHOMIpPHOCTEH 1 CYMEepeYHOCTeH, aKTHBHE HparHeHHs 10
mizHaHHSA. Ha Hamy nymKy, mnoeramHuid pPO3BHUTOK PO3YMOBHX iH,
OpIEHTOBaHMX Ha BUKOHABYi oOreparii, 3/IHCHIOETbCS Ha PIiBHI IXHBOI
iHTEepiopu3aii.

4. Tlpuanun HaowHocti. IIpuHIMI HAaoOYHOCTI TpPH HABYAHHI
1HO3eMHOI MOBH Tiependayae CTBOPEHHS SCHOTO, 00pa3HOro, OJIM3BKOrO /10
pealbHOTrO, YSABJICHHS MPO JOCHTIDKYBaHI MPEIMETH Ta SBUINA. BiH
XapaKTepU3yeThCsl 3aCTOCYBaHHIM, HacaMIIepe1, MOBHOI HA0OYHOCTI. MoBHa
HAOYHICTP — II€ pealibHa MOBa BHKJIAJaya, a TaKOX JEMOHCTpamii 3a
JIOIOMOTOI0 ~ ay/io- Ta  Bifeo3aco0iB, BHKOPHCTaHHS  CYYacHHX
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KOMIT FOTEpHUX TEXHOJIOTiH, MOBJIEHHS peajbHUX HOCIiB MOBH B
MOHOJIOTIYHOMY Ta JIiaJIOTiYHOMY BapiaHTaX 3 BUAIJIEHHSIM KOMYHIKaTHBHO-
3HAa4YeHHEBOI (PYHKIIT okpeMux (hoHeM, MopdeM, JeKceM, Pi3HOI CTPYKTYpH
pEYeHb JI0CIIDKYBaHOI MOBH.

5. TlpuHIMI CHUCTEMATUYHOCTI Ta TIOCHIJOBHOCTI € OJHHUM i3
MIPOBITHUX, HOTO CYTHICTH IIOJISITA€ y BUKJIAJAlI HABYAJIHHOIO Marepiany Ha
OCHOBI HOTr0 BHYTDIIIHBOI JIOTiKM, HACTYITHOCTI, MiaJIEKTUYHOTO 3B’S3KY
TorepeHpOI Ta HACTYHMHOI iH(opMarii, (opMyBaHHI HABUYOK i BMiHb Y
NeBHI cucremi. Y HbOMY BHSBISIETHCS TNPSIMHUH 3B 30K 13 BUMOTaMH
CHCTEMHO-CTPYKTYPHOI'O IIAXOAY, a TaKoK IJI0i HHU3KH IOJ0XKEHb
cucreMoTexHiku. CHCTEMaTHYHICTh 1 MOCIIOBHICTh Y HABYaHHI 1HO3EMHOI
MOBH, HE3aJI©KHO BiJ TOrO, SIKMA METOJ HaBYaHHS BHKOPHCTOBYETHCS,
BH3HAYAETHCS JIOTIKOO Mi3HAHHS Ta HIJTSIMU HaBYAHHS.

6. IlpuHIMIT MOCTYHHOCTI B HaBYaHHI IHO3EMHHX MOB JyXKe
BXUTUBUH. Y pasi, SKIIO NPUHIOUI JIOCTYNHOCTI JOTPHUMYETHCS, TO i
HaBYAIBbHUNA eEeKT 3HAYHO BUIIUHA. | HaBITaKH, KOJIU MPUHIUIT JOCTYITHOCTI
TIOPYIIYETHCS, HacamIiepes, iHpOpMaliifHUM HepeBaHTaXeHHSM CyO’€KTiB
HaBYaHHA, a TaKoX  MOPYWIEHHSAM  JUIAKTUYHOTO  IPUHIUITY
CHCTEMAaTHYHOCTI Ta MOCIIiTOBHOCTI.

7. TlpuHIWMIT TOEAHAHHS IHIWBIAYalTbHOIO Ta KOJEKTUBHOTO
HaBuaHHsA. CTyAeHTH BIJPI3HAIOTbCS OCOONMBOCTSIMM I1aM’siTi, YBarw,
MUCIICHHS, 1 TOMY BUKJIaJIaueBi HEOOXiTHO 3HAWTH 1HIUBITYaIbHUM ITiXi]T
TIpY T0/IaHHI M HaBUakHOro Matepiany. OKpim Toro, ciij OpaTu 10 yBaru
HEO/IHOPITHUH HasIBHUH piBeHb 3HAaHb 1 C(POPMOBAHOCTI HABHYOK CYO’ €KTIB
HaBYaHHS, TOMY HaBYaJbHI HABaHTa)XEHHS, OCOOJMBO 3aBJAaHHS IS
caMOCTilHOI MiATOTOBKH, MOBUHHI OyTH HOCHIbHUMH. J{71s1 3a0e3neueHHs
KOMYHIKaTUBHOI ~ CIPSIMOBAHOCTI BHMBYEHHS HAaBUAJIFHOTO MaTepiaiy
3aCTOCOBYIOTbCS TPYIOBI, MapHi W I1HIMBIXyanbHO-QpPOHTANBHI (hopMHU
HaBYaHHS.

8. IlpuHuMn MimHOCTI 3HaHb, HABUYOK 1 BMIHb TNpH HaBYaHHI
1HO3EMHHX MOB TaKOX Ma€ BEJIWKe 3HadeHHs. MIIHICTh HEOOXi/IHIX 3HaHB,
HaBMYOK 1 YMiHb € HEBiJl'€MHOIO YMOBOIO OBOJIOZIHHS 1HO3EMHOIO MOBOIO.
3a3HayeHa yMoBa 3a0e3MeYyeThCs NUIIXOM PO3BHUTKY TaKMX MOBJIEHHEBUX
HaBMYOK SK ayNilOBaHHS Ta TOBOPIHHS, TOMY IO i BHIY MOBIICHHEBOI
JUSUIBHOCTI BUMararoTh BWIIyYE€HHS HEOOXiaHOi iHQopMmarii 3 mam’sari y
BKpaii 0OMeXeHHH yac.

O.lpuHuMn  HaBYaHHA HA  BHCOKOMY  DiBHI  TpPY/JHOLIIB,
obrpynToBanuii JI.B. 3aHKOBHM, € OCHOBOIO HOTr0 CHCTEMH PO3BHBAJILHOIO
HaBYaHHsA. PO3BUBaNbHUI BIUIMB HaBYAaHHs 3a0€3MEYYETHCS BUPILICHHSM
3aBJlaHb Ha PO3BUTOK YBaru, Iam siTi, MHCIEHHs, BOJi, (OpMYBaHHS
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iHTepeciB 1 37I0HOCTEH, BIH CTHUMYIIOE€ aKTUBI3AIKD TMOTCHINHHIX
MOXIIUBOCTEH 0COOMCTOCTI.

10. Ilpunnun nemoxparn3anii HaBuaHHsi. Came BHKIagad Hece
BiJIMIOBIIAJIGHICTh 332 CTBOPEHHS TaKMX IMCHXOJIOTO-TIEJaroriyHuX yMOB, 32
SKHX TOMY, XTO HaBYaeThcs, Oyne 3a0e3nedeHo IMOCTIHHO 3pocTarouy
CaMOCTIMHICTh Yy Ii3HaBalbHIN JIisuibHOCTI. [Ipy 1BOMY pO3BHBAIOTHCS
TIPUPOHI 33JaTKH KOXHOI'O YJIeHa HABYAJBbHOI I'PYIH, CTUMYIIOIOTHCS Ta
3aJI0BOJIBHSIIOTHCS TXHI 3pocTarodi moTpedu Ta iHTepecH. Bemnvke 3HaueHHS
IIpHU [IbOMY MAIOTh TaKi SKOCTI OCOOMCTOCTI BHKIIAJada, SK BILUTUBOBICTH 1
KOHTaKTHICTb, OCBIYEHICTb, KYJNbTypa MOBJIICHHS, I1€PEKOHJIUBICTS,
TIPHUHITUIIOBICTH Ta iH.

OTXe, MU MOXKEMO 3pOOMTH BHCHOBKH IIPO T€, 110 €PEKTUBHICTH
HaBYaHHS 3aJE€XHUTh BiA IpodeciiiHoro BMIiHHS BHKJaJaya CTBOPIOBATH
IHIIIOMOBHE CITUJIKYBAaHHS 3 YpaxyBaHHSM OCOOJMBOCTEH MPOSBY MCUXIYHUX
npolieciB cy0’eKTiB HaBYaHHS. Bukiiagad noBuHeH OyTH 30aTHUM KepyBaTH
CHTYyallisIMH TIPOLIECY TPYHOBOI'O PO3BHTKY Ta IICHXIYHUX CTaHiB WICHIB
HaBYAJIBHOI TPYIH, aJPKE caMe Take KepYBaHHS € PEeajbHOI0 OCHOBOIO IS
LTECTIPSIMOBAHOI aKTHBi3alii pe3epBHUX MOXKIMBOCTEW 1HAMBIAIB, IXHIX
TBOPYMX 3710HOCTEH.

MCUXOJIOT TYHI ITPOBJIEMH AJTATITAIIIL
CTYJAEHTCBKOI MOJIOAI 10 YMOB HABYAHHS 1
INEPEBYBAHHA 3A KOPJIOHOM

Topowko M.B.
Xmenvrnuyorutl nayionanonutl ynisepcumem, Yxpaina, emailme @ual.fm

AKTyanpHICTh TIpOOJIEMH BHBYEHHS MIDKKYJIBTYPHOI —ajamnTarii
MOB’si3aHa 3 CYYaCHUMHU JWHAMIYHAMH  COLaJIbHO-TICHXOJIOT1YHUMHU
TpoliecaMy B YKpPaiHCHKOMY CYCHIIBCTBI Ta y 0araTthboxX iHIIMX KpaiHax i
00YMOBJIFOIOTE 3MiHY CaMOCBIJJOMOCTI TpOMAsiH. XapaKTepHOK O3HAKOIO
HOBO{ €THOIONITHYHOI 1 COIIaJIbHO-TICHXOJIOTIYHOI PEabHOCTI € 3pOCTaHHS
npoeciifHUX OCBITHIX KOHTAKTIB, €THIYHUX Mirpauiid, pO3BUTOK TypU3My i
IHIIUX BUJIB aKTHBHOCTI, MOB’S3aHUX 3 MIKKYJIBTYPHOIO B3A€EMOJIEI0 1
CHUIKYBaHHAM. MUKKYJIbTypHa ajanTtamis y 11 TEOpEeTHYHOMY i
MIPaKTHYHOMY acCIleKTax crajla 00’€KTOM HayKOBUX JIOCIIKEHb Ha IOYaTKy
XX cr., mpore y mcuxoiorii mpoOiema amanramii iHIMBIIXyaITbHHX
TIEpECEIICHIIIB 1 «BI3UTEPIBY», sSIKa HaOy/a aKTyaIbHOCTI Yepe3 MiCIIBOEHHN I
OyM y OOMIiHI CTyJeHTaMH, CHCIlaliCTAMH 1 YHCIICHHI Mirparii,
oOropoproBanacs TMepeayciM 3 OINIAAy Ha TMAaTONOTiyHi (EHOMEHU
(HEeBpOTHYHI 1 IICHXOCOMAaTH4HI pO3Jajay, JEBiaHTHY ITOBEIIHKY), a B
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OCBITHROMY acCHEKTi il MpHUIIUTOCA Imie MeHmie yBard. [lepemymMoBorO
YCHINIHOIO MPUCTOCYBAHHS BBAKAJIHM BiJUYTTS TapMOHIT 3 HaBKOJHIIHIM
CepelIoBUINIEM, a OCHOBHY YBary 3BepTaId Ha aHajli3 ICHXOJOTiYHOro
Omaromonyydss 1  JyIIeBHE  370pOB’S  1HO3EMINB.  MOXXJIMBHMU
aKKyJAbTypaliiHUMH 3MiHAaMH Ta TIIOB’S3aHMM 3 HUMH  IOHSITTSIM
«KYJBTYPHOTO IIOKY» IIKaBHJINCS 3HAYHO MEHIIIE.

A. ®epuxem i C. BouHep mpoBenu JOCTIIKCHHS, BHACTIIOK SIKOTO
OyIJIO BUSBJICHO, IO PIBEHb TPY/IHOIIIB, 3 SIKUMH CTHKAOTHCS JIFOIM ITiJ] 4ac
TPHUBAJIOro TIepeOyBaHHS 3a KOPAOHOM, O€3MOocepelHbO 3aJIKUTH Bif
KYJAbTYPHOI JHUCTaHLil MK KyJIbTypOIO IHO3EMIII 1 KYJNbTYpOI KpaiHu
nepeOyBanHs. Crpec, 10 WOro BiMYYBAIOTh 1HO3€MHI CTYICHTH,
3JICOUTBIIIOTO € PEe3YJIbTATOM BiJICYTHOCTI HU3KH COIIaIbHUX HABHYOK, 5Ki O
JIO3BOJIMJTH TIoftofaTy crienudivni conianbHi curyamii. A. @epuxam i1 C.
BouHep cTBepmKyIOTh, IO 1HO3EMHI CTYIEHTH 3IIITOBXYIOTHCS 3 YOTHPMA
Tunamu npooiieM. [o-mepire, 11e mpodIeMu, IO CTOCYIOTHCS YCiX JIO/ICH B
YMOBaX JXUTTS Y UyXKill KyJIbTypi, a caMe — pacoBa TUCKPUMIiHAIiSl, MOBHUIMA
0ap’ep, mMOOYTOBI MPOOJIEMH, CemapaTHUBHI peakIlii, ME€THYHI OOMEKEHHS,
KJIIMaTH4Hi 3MiHH, (iHAHCOBUI CTpec, HEpO3yMiHHSA Ta caMOTHicTh. [lo-
JIpyre, BAKIMBO BPAaXyBaTH 1 TPYIHOII, SKi BUHHUKAIOTh Y BCIX IiUTITKIB i
MOJIOZIi HE3aJIeKHO BiJ TOTrO, € BOHM HAaBYAIOTHCSA: y CBOIW KpaiHi uuW 3a
kopaoHoM. [lo-TpeTe, iCHYIOTH i HadajdbHI CTPECH, BUKIHUKAHI BEITHKHM
HaBaHTa)KEHHSIM, 0COOJIMBO 332 HECTIPHATIMBUX MTOOYTOBHX YMOB HaBYaHHS
Y CKpYTHOMY (iHAHCOBOMY CTaHOBHINI. [, Hapemri, y CHiUIKyBaHHI
IHO3EMHHX CTYJIEHTIB 3 MICLUEBMMH WIEHAMH CYCITIJILCTBA YacTO JIOMiHYE
HAI[lOHAJIbHA 1 eTHIYHA poib mpuOymux. OKpiM TOro, MpoIec Mmepei3ay 3
OHOTO MicClsl TPOXHMBaHHA Yy IHIIY KpaiHy YacTo MpPHU3BOAUTH M0
KYJIbTYPHOT'O IIOKY, i HOTO BIUIMB Ha TYIIEBHE 370POB’Sl CTYAEHTIB MOXKHA
pO3MIIsIATH SIK PO3PUB IHIAMBIAIB 3 IXHIM HPUPOJIHUM CEpENOBUINEM 1
TIOPYILIEHHS 3BUYHHUX CXEM CaTHC(aKIIii.

3 gaciB K. OGepra KynbTypHHI WIOK ONHCYIOTH 32 JOINOMOTOIO
nociigoBHocTi cragii. Bmacue K. OOGepr pospisuss 4 craxmii moky: 1.
Craziiss MeIoBOro Micsils — IOYaTKOBA PEaKIlisl 3aXOIUICHHS, EHTYy31a3My i
T'PEYHHX, TOBAPUCHKUX, HETJIMOOKHX CTOCYHKIB 3 MpEICTaBHHUKAMU HOBOI
KyneTypH. 2. Kpusa — mouaTkoBi po30iKHOCTI y MOBI, iJIesIX, IIIHHOCTSX,
3HAaHOMHMX CHMBOJIaX BHKJIHMKAIOTh BIIYYTTS HEaJEKBATHOCTI, (pycTparii,
TPUBOTH 1 370CTi. 3. BiZiHOBNEHHS — eTan 3aBeplIeHHs! KPU3H 1 3aCBOEHHS
MOBU 1 KyJIbTYpH KpaiHu mnepeOyBaHHs. 4. Apanraiisi — NOBHOL[IHHE
BXOJ/DKEHHSI y HOBY KYyNbTYpY 1 AOCATHEHHs caTtucdakiii, ske 4ac Big gacy
MOX€ 3aTbMapIOBATHCS IIPOSIBAMH TPUBOTH.

B oCcHOBI Takoro po3moAiay JISKHUTH ies PO Te, IO BXOIKEHHS Y
HOBY KYJbTYpPY CYNPOBOIUKYETHCS HEIPUEMHUMH IOYYTTSMH (BTPATOIO
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Ipy3iB 1 CTaTycy, BiIUYXEHHSM, 3JUBYBaHHAM 1 JUCKOM(OPTOM Bij
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, JETPEecisl.

JIx. beppi i Horo criiBaBTOpY MPONOHYIOTH OLIHIOBAaTH PE3YJbTaTH
MDKKYJIBTYPHOI alanTarii JroAed 3aJeKHO BiJ IXHIX BiJAMOBiJNEH Ha Taki
MUTAHHSA: 49U 30epiraroThCs 1 I[HYIOTHCS KYJIbTypHa CaMOOYTHICTh Ta
TpaauLii Hornepeansoi KynbTypu? UM iCHYIOTH NO3WTHBHI CTOCYHKH MiX
KYJIGTypHUMH CHibHOTaMU? Ha OCHOBI BiANOBiZeH MOXHa BUIUTUTU
YOTUPU MOXIIMBUX CIIOCOOIB MDKKYJIBTYPHOI ajanTamii: iHTerparis,
MapriHamizalis, cernapaTtusM i acuMuLis. YcIlinHa ajanraiis nepenoadae
OBOJIOJ[IHHS 0OaraTcTBaMu IIe OAHIET KyIbTypH Oe3 IIKOIM ISl IIHHOCTEH
BiacHoi. HeBrane BXOIKEHHS 10O HOBOTO CEPEOBHUINA MPU3BOJHUTH 0
curyarii QpycTparii, y AKkiid 3arajJoM BUIUISIOTH IT’SITh THUIIB IOBEIIHKH.
[Mepmmii 1 Apyruii THIM TOBEAIHKM HajeXaTh NO TOJEPAHTHOTO THITY -
NPOSIBISIEThCSL  MIZIBUIIEHA  CTIMKICTH /0  ACTPUBYIOYMX  (DaKTOpiB,
TEpHNUMICTh A0 HENOSUIbHUX HacTpoiB. Ilepmmid TMnm — ajnekBaTHHNA
JIOSUTbHUH, TOJIEPAHTHUH THI, SKMHA € BUIIOI ITO3UTUBHOIO (OpMOIO
coLiaIbHOrO pearyBaHHs. J[pyruii THIT XapaKTepU3yeThCs SIK HeaJeKBaTHHI
JosUTbHUH, (hikcoBaHWH Ha (pycTpalii, i € TOJIEpPAaHTHHUM THIIOM JAPYTOro
nopsaKy. Tperiii THIT OBEAIHKN — arpeCUBHHUI — HMPOSBISIETHCS HEJIOSITbHA
peakuisi. lle anexBaTHWI HENOSUIBHUN, arpecHBHHUM, (ikCOBaHMH Ha
(dpycrpallii THIT MOBEIHKK — HEraTUBHA HOpPMATHUBHA (hopMa COI[iaIbHOTO
pearyBanHsl. YerBepTuid 1 I’STUH THNW IOBEMIHKM HaJEXaTb A0 THUIY
VHUKaHHS 1 € HeraTMBHOIO (HOPMOIO COIUaJBHOTO pearyBaHHI —
TIPOSIBIISIETHCS TIPArHEHHsI YHUKHYTH CUTYaIlil, 1[0 BUKJIMKA€e (QpycTpariro.

CrporopHi, miacraB s nepeOyBaHHS y cuTyamii ¢pycrpamii y
MpUOYIHMX OUTBII HiX JIOCTATHRO. 32 JTAHHUMH COIIOJIOTIYHOTO ONMUTYBAHHS
Jlep>kaBHOTO 1HCTUTYTY pPO3BHUTKY ciM’i 1 Moozl y smmnHi 2007 poky nuie
18% Moozl BBakae, IO OLIBIIOCTI JIIOAEH MOXKHA JIOBIpSATH, a cepen
CTYJICHTIB-1HO3EMIIiB IIeH BiJICOTOK III¢ MEHIUI. Bce MOMITHIIIIMMY CTal0Th
MapruHalld, pPO3BHUBAIOTHCS AHTHUCEMITCHKI HACTPOi, PO3MOBCIOIKYETHCS
kceHodoOis. A 1e, BpeITi, NUTaHHS HE TUIBKH iMiKy Kpainu (i Horo
MOXITHAX - IHBECTHILIH, MOXJIMBOCTEH OTpPUMAaHHS Bi3 ISl YKPaiHCHKHX
IpOMa/isiH, KIIBKOCTI 1HO3EMHHMX CTYHIEHTIB B YKpaiHCBKHX BY3axX TOLIO),
aine i Oe3nekn KokHOro 3 rpomajsH. CraHom Ha jureHs 2007 B YkpaiHi
Bxke odiriitHo 3apeectpoBano 500 ckinxeni. [IpoBeneHe ankeryBaHHs 60
CTYJICHTIB-1HO3EMIIIB IMiCJIsl HU3KU aHOHIMHUX JI3BIHKIB, IO HAIAILIA BijJ
HUX 31 ckapramMy Ha O€3MiJCTaBHI OIVIS/IM 1 3aTpUMaHHS IpeICTaBHUKAMHU
MIPaBOOXOPOHHHUX OPTaHiB, BUSIBHIO, IO Y OUTBIIOCTI BUMAJKIB MOTEPIILI
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HIKyId HE JKaJiIHuCs, HaBiTh MICIs TOro, SK IM OYJIO BiJMOBJICHO ¥y
JIOTTOMO31 MpaIliBHUKAMHU JICKAHATIB, MUTIIII 1 TTOCOMLCTB. TakuM YUHOM, Ha
CHTYyallil0 HENOSUIBHOCTI CTY/AEHTH pearyloTb HEaKTHBHO, Yy CHUTyamii
¢dpycTpauii BHSBIAIOTH TOJEPAHTHICTb, SKa YacTO CYIPOBOKYETHCS
CTpaxoM, BHKIMKaHUM pacoBUM NpodaiarHroM (KOIM IpeACTaBHUKU
NIPaBOOXOPOHHUX OpraHiB 3YMHUHSIOTH JIIOAEH dYepe3 KoJip IOKip i
HECJIOB’SIHCHKY 3OBHIIIHICTR). 3a JaHuMu KoHrpecy HalioHaIbHHX
MEHIIMH YKpaiHHW, OCTaHHIM 4acoM pi3KO 3pocia KUIBKICTh OpraHizarii
PacHUCTCHKOrO XapakTepy, IOYacTilllaii BaXkKKi 3JI0YMHHM Ha pPacoBOMY
rpyHTi. | siKmo 3a0e3nedeHHs IPaBOMOPSIIKY — CIHpaBa BiJMOBIIHHX
JIep>KaBHUX OPraHiB, TO PO3BUTOK MIXKKYJIETYPHOTO CHUJIKYBAaHHS, SIK OJHi€l
3 HaWBaKIUBIIIUX TEPEIyMOB COIliali3alii, HaJCKUTh JO KOMIETEHIT
OCBITSIHCBKHX 3aKJIaIiB.

[Ncuxomoru CTBEPIKYIOTh, IO iICHYE TICHHUN 3B’S30K ajanTarliiHux
MIPOLIECIB 1 MOBH, SIK €IEMEHTY JAYXOBHOI KYJIbTYpW HapoaiB. MoBa - 1e
€JIEMEHT JYXOBHOI KYJIBTYPU CYCIIJILCTBA, TOMY BHUBUYEHHS MOBHU CIpHSE
PO3YMIHHIO HOPM 1 I[IHHOCTEHi NEBHOI'O KYJIBTYPHOIO CEPEIOBHIIA.
P03BUTOK OCBITHROI'O TYpU3MYy, CHUIRHOTO Oi3HECY, MIrpallifiHi MpoIiecu
CTHMYIIIOIOTh BHBYEHHSI iHO3EMHHX MOB, IEpenyciM €Bponeichkux. 3a
JIAHUMH aHKETYBaHHS, y SIKOMY B3sUTH y4acTb 150 cTyneHTiB-iHO3eMuiB 3 |
o 5 xypc Ta acmipaHris, 80% ONMUTaHUX MAlOTh BiAYYBAIOTH TUCKOMQOPT
Yyepe3 HeJOCTaTHE BOJIOAIHHS MOBOIO KpaiHM nepe0yBaHHS i BBaXKalOTh, 110
10 MicsiiB HaBYaHHS Ha MiArOTOBYOMY (pakyabTeTi HEJOCTATHHO IS TOTO,
mo0 y MallOyTHHOMY YCITIIIHO 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€ YCKJIAJHIOE aamnTalilo 10 HaBYaJIbHOTO
nipouecy, 20% 3agoBosneni, a 30% naroTh 33710BUTBHY OLIHKY. CTyaeHTH-
1HO3EMIIi Bpa3JIMBi 10 HEPO3YMiHHS, a TUM ITade KOH(]JIIIKTIB 3 BUKJIaa4aMu
Ha ixHI0O #Ay™MKy, igeasbHHUM CIIOCOOOM TIPHCKOPEHHs ajanTamii €
CTBOpPEHHSI J00pO3UWINBOI aTtMocdepn «IOMIBKH», /€ KOXEH 3 HHX
3HalIoB Ou cebe.

Jlns  BupilneHHs ajanTaliifHUX NpoOJeM CTYAEHTIB-iHO3EMIIiB
aZIMiHICTpalii BUIMX HABYAIBHHUX 3aKJIa/iB Ta CTYIEHTCHKI paju ITOBHHHI
CTBOPUTH cCIleliajbHi KiIyOu, poOoTa SKuUX Oyzne cHpsMoBaHa Ha
TICHXOJIOTIYHY MiATPUMKY NPUOYIHX IUIIXOM CIUIKYBaHHS MiXK COOOIO Ta 3
NPE/ICTABHUKAaMHM HOBOI KyJIbTypH. HampsiMkamMy Takux iHTEpKIIyOiB
MOXYTb OYTH: CHOPTHUBHUI CEKTOp, MY3MYHHH TYpTOK, cekTop «Ili3Hai
VYkpainy» Tomo. Pesynprati anamoriuHoi poGorH, mposeneHoi y Pocii,
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MOKa3alM, IO BHACTINOK MisTIBHOCTI TakKoro IiHTEpKIyOy CKOpPOTHBCS
nepio aganTaiii iHO3eMHHUX CTYJEHTIB, 301IbIIMNACS KiJIbKICTh 3MillIaHUX
IUTEO0IB,  3MIIHIOETHCS  MOYYTTSA  IHTEPHAIIOHAJILHOTO  OpaTepcTBa,
MIPOBOJIUTHCS. MIKKYJABTYPHHI OOMIH, CHOCTEpIraeThcsi BUCOKHHA MOKAa3HUK
TOJICPAHTHOCTI y CHIJIKYBaHHI. 3a YMOBH MPOBEJICHHS BiIIOBITHUX 3aXO0JliB
Yy BHUIMX HaBUAIBHHMX 3aKJIaJax 3 BEJIMKOI KIJIBKICTIO 1HO3EMIB Ha
Teputopii Bciei Ykpainu, Oyne MOCSATHYTO HaiOUIBII BaromMol CKIIaIoBOi
YCHIITHOI ajanTarfii iHO3EeMIIiB y Hamiiii KpaiHi - TOJEPaHTHOCTI 300Ky
KOpDIHHOTO HAaCeNeHHs, 30KpeMa cepell CTYACHTIB Ta BHKIAJalbKOro
CKJIaJly, @ TOJIEPAHTHICTb, SIK MOKA3HUK COIIAJIbHOTO PO3BUTKY i KYJIBTYpH,
3laTHA ONTHMI3yBaTh 1 COLIOKYJIBTYpHI Ta TIONITUYHI TIpOLECH Y
CycniyibcTBI 3aranioM. IIpomymaHa, HaykoBO oOOIpyHTOBaHa JepKaBHa
TIOJNITHKA Y Tajy3i OCBITH Ta IJIMOIIE BUBUEHHS INPOIECY MIKKYIbTYpHOI
anmanrarii 3abe3mevath (OPMYBAaHHS TOJEPAHTHOTO CTaBJICHHS JIO
MIPE/ICTABHUKIB 1HIIMX KYJIBTYP Ta BHIILY F'OTOBHICTH CTYJEHTCHKOI MOJIOII
JI0 iHTerpauii KyJIbTyp H MOJONaHHIO KYJBTYPHOTIO IIOKY 3a JOMOMOTOI0
€(pEeKTUBHOr0 HaBYaHHS MOBi, CTBOPEHHS YMOB JUIi MDKKYJIBTYPHOTO
CHiJIKyBaHHS Ha 0a3i TYPTKIB Ta yHIBEPCHUTETCHKHMX TOBAPHCTB, PEasbHOI
coliaNbHOI MIATPUMKM Yy HampsSMKy YHUKHEHHs peakumii arpecii Ha
cutyarliro ¢pycrparii Ta MOJONaHHS MO3MINT cenmaparlii, MOCTiHHIA poOoTI
MICUXOJIOTIB, a TaKOK OUIBII MacmTa0HIM collianbHid pPoOOTI MIOT0
3aro0iraHHs MpOsiBaM SIBHIIA €THIYHOT'O KalCyJIOBAaHHS, IO CYIEPEYHTh
JIOCSITHEHHIO TapMOHI1 1HMBija 3 HOBUM KYJIBTYPHUM CEPEIOBHIIIEM.

HABUYAHHS THO3EMHOI MOBH 3ACOBAMM
HOBHUX IHOOPMAIIIMHUX TEXHOJIOT'TA

Pyouiyvka K.B.
Xmenvnuyvkuil nayionanbruil ynigepcumem, Yrkpaina

Hampukinmi XX — Ha mouatky XXI| CTONITTS aKTMBHHH PO3BUTOK
onepkanu iH(pOpMaIliifHi TeXHOJOTrii. BaXko ysSIBUTU 00JACTH HAYKOBOTO
3HaHHA a00 JIOACHKOI MisUTBHOCTI, J¢ O He BUKOPUCTOBYBAJIOCS
inpopMmaniiine 3abe3nedyeHHs. OpHUM 13 TPIOPUTETHUX  HANPSMIB
iHpopMaTH3alii cycniyibcTBa € iH(opmaru3zamis OCBITH — BHKOPHCTaHHS
MOXIIMBOCTEHl ~ HOBUX iH(OpMaliHUX TEXHONOTi, MeTomiB i1 3aco0iB
iHpopMaTHKK sl iHTeHCcH(ikalii BCiX pIBHIB OCBITHBOTO IpOIECY,
i JIBUIIIEHHS HOT'0 €(PEKTHBHOCTI.

OcTraHHIM YacoM Bce YacTille OCTae MUTaHHS NPO 3aCTOCYBAHHS Y
HaBYAJIBHOMY TPOLIECi BUIMX HaBuaslbHUX 3akiaziB (BH3) komm’ rorepHIx
TexHonoriii Ta IHTEepHeTy, iHImMMHU cioBamu, npo Bukopuctanus TICE —
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technologies de I’information et de la communication pour I’education
(inhopmariiHO-KOMyHIKaTUBHUX TeXHOJIOTiH st ocith). Tak, M. Pothier
posrismae ocobnmuBocti L’ALAO (apprentissage des langues assiste par
ordinauteur) (To6To HaBYaHHS MOB 3a JIOLIOMOI'OK0 KOMIT'IOTEpa ) Ta
L’ELAO (enseignement des langues assiste par ordinauteur) — BukagaHHst
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 KOMITETEHIII] Pi3HUX BHJIIB.

[Ipy HaBuaHHI MOB 3a JOIIOMOI'OI0 KOMIT FOT€pa BHHUKAIOTH HOBI
Metoau i Gpopmu HapuaHHs, Taki sk 1) autodidaxie — mo wiei hopmu Toid,
XTO HABYAETHCS MOBH, TaK UM 1HAKIIE 3BEPTAETHCS Yy TOW UM 1HIIMHA MOMEHT
HaBYaHHA, s Toro moO 3iOpatu iHdopmauito B IHTepHeri; 2)
apprentissage guide — ¢gopma HaBuaHHs, K4 XapaKTEPU3YEThCS TUM, IO
CTYJCHT CaMOCTiiHO BHOUpae (opMu poOOTH 3 MaTepiajoM, SIKHA HOMY
Oys10 3amponOHOBaHO BHKJIaJadeM; 3) apprentissage dirige — y uiii dopmi
HaBYaHHS SK HAaBYAJBHUH Matepiall, Tak i METOOW HOTO OIPaIfOBaHHS
JIOOMpAOThCS BUKNIaJadeM. Benukolo mepeBarol0 IMX HOBHX (OpM
HaBYaHHA € Te, W0 CTYACHT BCTAHOBIIIOE CBill TNEPCOHAIBHUI PHUTM
HABYAHHS, SAKUH 1 €, sIK BBAYKA€ OUIBIIICTh HAYKOBIIB, OCHOBHUM YHHHHKOM
MoruBanii. Mo)kHa BBa)KaTH, IO MYJbTUME/iiHI HaBYajdbHI HPOrpaMu
CTBOPIOIOTH MOMJIMBOCTI Ul KOHCTPYIOBaHHS KOMIIETEHIII YCHOrO Ta
MTUCEMHOTO CITIJIKYBaHHSI.

VYnpoBajpkeHHssT B~ HaBYaJbHUH  NpoleC  MYJNBTHMEIIHHHX
(eTeKTPOHHUX) HABYAILHUX 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 HaBuanpHI MporpamMd — M€ MiAPYYHUKA HOBOTO
MOKOJIIHHS, IO TOEIHYIOTh TIepeBard TPaJUNiHHUX IAPYYHUKIB 1
MOXITUBOCTI THX, XTO HaBYaeThCs. Ha BiaMiHYy BiJl 3BUUAHHOTO MipYyYHHKA,
SIKICHM €JIEKTPOHHMH MiJJPYyYHUK Ma€ TaKi epeBar:

- 3a0e31edye MPaKTUYHO MUTTEBUI 3BOPOTHHH 3B’ SI30K;

- Jla€ MOXJIMBICTh IIBWJIKOIO IIOIIYKY HEOOXiJHOI J/OBiAKOBOI

iHpopMarii;

- MICTUTh JEMOHCTpAlliiHI NPUKIAAW Ta Mojedi (MiApYIHHK

PO3IIOBiJIa€, TTIOKA3YE, TOSICHIOE, IEMOHCTPYE);

- 3/IIAICHIOE KOHTPOJIb (CAMOKOHTPOITb, TECTYBaHHS);

- Mae MyJNbTUMENia — HalOaraTImii apceHay CIoCO0iB LTFOCTpaIii

JTOCTIPKYBAHOTO SBUIIA.
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VY 3apyOiKHHMX ITyONiKamisX HayKOBII IPOMOHYIOTH CBiil IOCBif 3
HaBYaHHS 1HO3EMHOI MOBH 3ac00aM{ HOBHX iH(OPMAI[IfHUX TEXHOJOTIH:
TIPOBEACHHS MYJIbTUMENINHNX KOH(EpeHIl Ta CTBOPEHHS 1HTEPaKTHBHHUX
caiTiB. YueHi BBaXarOTh HEOOXIHMM BIJKPUTH HOBWUH TmOpTam IS
CaMOoOCBITH, /¢ MOXKHa Oysio O KepyBaTH HaBYaHHSM MOB, IPOIOHYBATH
TECTH ISl CAMOKOHTPONIO 3HAaHb, SIKIi MOIJIM O JOMOMOITH CTYIEHTaM
BH3HA4aTH JuIsd ceOe piBHI BOJOMIHHS MOBOIO, OpraHi3yBaTu (hopymMu s
THX, XTO HaBYAETHCSI MOBU. BOHM BUALISIOTH TaKWH acleKT SIK PO3BHTOK
KpeaTHBHOI'O NHChbMa: HAMMCAHHSI POMAaHIB 3a JOMOMOTOI0 EJIEKTPOHHOTO
JIUCTYBaHHS; MUISATHCS JOCBIJIOM BUKOPHUCTAHHS Irop Ta OJiMIian s
HaBYaHHS MOB; PO3IOBIZAIOTh PO MEPEBATH MIPOBEICHHS MYJIbTHMEIHHIX
KOH(epeHIiH, SKi PO3BHBAIOTH Pi3HI KOMIIETEHIIi (ITPOIIOHYIOTHCS YCHE Ta
MMCEMHE CIIJIKYBaHHS TiJl 4Yac TIIPOBEJIEHHS TaKuX KOH(pepeHMiH,
€JIEKTPOHHE JIMCTYBAHHs); JAEsSKi HAayKOBIl CBiMYaTh PO IEpeBard Tak
3BaHOI'0 KOONEPATUBHOTO HaBUAHHS 3a JOMOMOTOI0 IHTEPAKTHBHHUX CaHTiB,
SIKI BUCTYNAIOTh SIK 3aci0 KOMYHiKallii, Jal0Th MOXKJIMBICTD “ 3ycTpidaTtucs”’
Ha caiiTi, oOMiHIOBaTHCS JYMKaMH, TOYKaMH 30pY, BECTH Oeciu 3 pi3HUX
pooJIeM.

BaxnmBo 3ragat caiti-(hopyMmH, SIKi CTBOpEHI y pi3HMX KpaiHax 3
METOI0 3allydeHHs] CTYJICHTIB [0 HaBYaHHS NHChMa SK OJHOrO i3
CKJIaJIHUKIB MOBJIEHHEBOI kKomriereHii. Tak, Gopym, cTBopeHunii Ha caiTi
OHOTO 3 KaHAJCbKUX YHIBEPCHTETIB, IIPOINIOHYE HaM JyXe IliKaBe
BUKOPHCTAaHHS €JIEKTPOHHOTO JIMCTYBAaHHS ISl PO3BUTKY ITHCEMHOIO
MOBJICHHS: KOpUCTyBayaM — CTYy/AEHTaM TPOIOHYIOTbCS KOJEKTHUBHI
CKPUHBKH JUISl CIIIJIKYBaHHS 32 TIEBHOIO TEMAaTHKOIO, SKa BXOAUTH 10
3arajJpbHOI IpOrpaMH HaBYaHHS MOBU Ha pi3HUX piBHsX. Ilin wac poboru
MapTHEPU 3 E€JIEKTPOHHOIO JIMCTYBAaHHS BHUCIOBIIOIOTH CBOI JTYMKH
CTOCOBHO Ti€i YH 1HINOI 3alpONOHOBAHOI MPOOJIEMHU, TOOTO peaIbHO
BCTYIAIOTh Y KOMYHiKaIlito.

TakuM unHOM, HOBI iH(OpPMAIiifHI TEXHOJOril BiJKPUBAIOTH
CTy/IEHTaM JOCTYIl O Pi3HOMAaHITHHX J/pKepel iHdopmaii, MmiJBHIIYIOTh
e(pCKTHBHICTh CAMOCTIHHOI POOOTH, HAJAIOTh HOBI MOXIIUBOCTI JIIS
TBOPUYOCTi, OAEpXaHHSI U 3aKpilUIeHHS Ppi3HUX MNPOQecifHUX HaBUYOK,
JIO3BOJISIIOTH Pealli3yBaTH HOBI ()OPMU i METOM HABYAHHSI.

Hogi iH(popMaIiiiHi TEXHONOriI B OCBITI — II¢ HE JaHWHA MOJi, a
MIOTY)KHUI 1HCTPYMEHT JUIsi PO3KPHUTTS MOTEHIialy CaMoro BHKJIajaya Ta
THX, XTO HABYAETHCS.

OCOBJIMBOCTI BUKJAJIAHHS THO3EMHOI MOBH
CTYJEHTAM TEXHIYHUX CIIEIIIAJIbHOCTEN
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Cepen 1UIOTO psTy MPIOPUTETHUX HAMPSIMKIB JIEPKABHOI MONITHKA
IIOJI0 PO3BUTKY BHIOi OCBITH XOTIOCS O BHOKPEMHTH OCOOHCTICHY
OpI€HTAIlII0 BUINOi OCBITH, IIOCTiIHHE MIiABUICHHS SKOCTI OCBITH Ta
3arpoBaJHKEHHS OCBITHIX iHHOBaNi# Ta iHQOPMAaLiHHUX TEXHOJOTIH.

BukopucranHs B HaBYaJbHOMY KypCi iHO3EMHOI MOBHU TEKCTiB, SIKi
BiJINIOB1IAIOTH MPOQITIOI0YNM CIIELIaIbHOCTSIM, TOB'sI3aHO 3 Oe31epepBHIM
30iMbIIeHHSAM  iHGOpPMAaIifHUX  IOTOKIB Yy  HAayKOBO-TEXHIYHIH,
MeIaroriyHii, 3aralbHOKYJIBTYPHINA Taiy3sX, YCKJIAQJIHEHHSM 3aco0iB, sKi
3aCTOCOBYIOTh Y HaBYaJbHOMY Iporeci. Po3risiHeMO OCHOBHI IepeBaru
BHUKOPHCTAHHSI CIENiaIbHIX TEKCTIB i/l 4Yac BUBYEHHS iHO3€MHOI MOBH.

a) Buxopucranus TtekcTiB (axoBoi CIIPSIMOBAHOCTI ITi/IBUIILYE
MOTHBAIIIIO Ta 3alliKaBJIEHICTh CTYJEHTIB.

6) PoboTta 3 TeXHIYHMMH TEKCTaMu NOTpeOye BiJ| CTYJEHTIB He
TITBKH 3pPO3YMiHHA iHGOpMAIl], aje TaKoK il TIyMadyeHHs # OIiHKH,
PO3BHUBAE iX 3MIOHOCTI IO aHANI3Y i CUCTEMAaTH3allil JaHWX, 3[aTHICTh [0
KPUTHYHOTO MUCIICHHSL.

B) TekcTr Ta iHII HaBYANbHI MaTepiaiy, Oe3mocepeHbO MOB'A3aHi 3
(axoM CTyIEHTIB, HaJalOTh OuIbIIe MOXIMBOCTEH Ui MPAKTHYHOL
B3a€MOJIii 3 MOBOIO, TIOJIETIIYIOTH IIPOIIEC 3amnam'sTOBYBaHHS TEPMiHIB,
PO3KPUBAIOTh iX CHpABXKHIA 3MICT, CTBOPIOIOTH ACOI[IaTHBHI 3B'SA3KH Ta
CIPUSIOTH peati3allii MIOBHOK MipOK MepPeIyMOB KOHTEKCTHOTO TIEPEKIany,
3a0e3MeuyoTh TBOPUY Ta JiJI0BY aTMOCc(hepy HaBYAIBHOTO MTPOLECY.

r). Bukopucranus wmarepianiB (axoBoi CHPSMOBAHOCTI HaJae
MOXIIMBOCTI JUIsl OopraHi3amii e(exTHBHOI poOOTH CTYAEHTCHKOI Ipymu 3
pi3HUM piBHEM 3HaHb iHO3eMHOi MOBW. [lapyrouwm OLIBII TOCBITUECHUX
CTY/IGHTIB 3 MEHII JOCBITUEHHMHU 1 HAJEKHUM YHHOM DO3MOAUIAIONH iX
poIi, MOKHA 3HAYHO MiIBUIIUTH piBEHb MOTHBALIIT CTYJEHTIB, iX 3aJydeHHs
JI0 HABYAJILHOT'O TIPOLIECY.

). B ymoBax BHCOKOI 3aBaHT@)KEHOCTI CyYaCHHX CTYIEHTIB Mae
3HAYEHHs IIeBHA E€KOHOMisl 4acy 3a paxyHOK 30iry TeMaTHKH KypciB i3
(haxoBUX CHEIiaTBbHOCTEH Ta IHO3EMHOI MOBH.

BusHauaibHUM MOMEHTOM B aKTi JIOMiHYBaHHsI, IO OTOTOKHIOEMO 3
aKTOM TPHPOAHOTO TEPMIiHYBAaHHS, € CKJIAJHE NEpeIUIeTeHHs CIpUHMaHHs
MOBLIEM peajibHOI MIHCHOCTI Ta WOro OCOOMCTOTO iHIMBIAYaIbHOTO
CMHCIIOBOT'O 3aB/IaHHSI.

OCHOBHMM  3MICTOM  TIpOIleCy  TEpMIHYBaHHS  BHCTYIIA€
"JTIHrBOKpEaTUBHE MHUCIICHHS! TEPMIHOTBOPIIS, CIPSIMOBAHE HA TIOPOKEHHS
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HOBUX MOBHHMX (EHOMEHIB NUIIXOM TpaHchopMalii HasBHUX Yy MOBI
OJMHUIIL".

B3aemo3zanexHiCTb MK Mi€0 JIIOJCHKOTO YMHHHUKA Ta PO3BUTKOM
TEpMIHOJIOTI] JJOCUTH BiquyTHE, 00 TEPMIHOJIOTIIO PO3IIISAAEMO «HE TIIBKH
SIK 3aKOHOMIpHY €BOJIOIII0 MOBH, 3YMOBIIEHY icropii ii HociiB, a # 3
TIOTJISITy TBOPYOCTI 1HIUBIMIB 31 CBOIM CBiTOOAYEHHSIMY, THIIOM MHCIICHHS
BJIACTHBHM JIUIIE iM, HAJISKHICTIO 10 IEBHUX HAI[IOHAJIBLHUX KYJIBTYP.

OcraHHIiH YMHHUK JOCHTh BHPA3HO MIATBEPKYETHCS OJHUM i3
moinoxeHb B.pon I'ymOompara «BIUMB HaIliOHATBHOI CBOEPITHOCTI
BUSIBJIIETBCSL Y MOBI JIBOICTO: y CITOCOO1 yTBOPIOBATH OKPEMi IOHSATTS 1 Y
BiTHOCHO HEO/IHAKOBOMY 0araTtcTBi MOB IOHSTTSIMH NMEBHOTO TIaTYHKY. Y
KOHKpPETHOMY ITO3Ha4eHHI SBHO OepyTb ydacTh TO (aHTazis H emouii,
KEpOBaHI YYTTEBUM CIIOTVISAAHHSIM, TO PpETENbHO PO3MEKYBAIBLHHI
3JI0POBHH TITy3/1, TO CMUIMBO MOEAHYBAIBHUH JyX».

[TizHatoun mpupony peded Ta SBHI HABKOJWIIHHOIO CEPEIOBHINA,
aHaJI3yl0uM  BJIACTUBOCTI  NPEAMETIB, BUAULIIOYM TpPU [BOMY Ta
y3araJpHIOIOYH iX HaliCTOTHIII PUCH Ta O3HAKH, JIIOANHA (POPMYE TTOHATTSI.
11106 mOHATTSI MOIIIM iCHYBaTH 1 PO3BHBATHCS, BOHU IIOBHHHI MaTH OIOpPY B
CJIOBi, MalOTh OYTH HEPO3PHBHO IOB'sI3aHi 3 X KOHKPETHUMH 30BHIIIHIMH
nposiBaMu y (hOpMi MOBHUX OJIMHHUIIb.

PobGora 3 axoBuM TEeKCTOM y Kypcax iHO3eMHOI MOBU BHMAarae Bij
CTy/IeHTa OJJHOYACHOT'O BUPIIIEHHS 3aJ[ad po3yMiHHS iH(popMarii B3araii Ta
pO3B's3aHHS MOBHHX TNpoOjeM. ICHye JBa TPHHIMIIOBO TNPOTHIICKHUX
MiJIXOU MOJI0 BUOOPY ONTHUMAJBLHOTO PiBHS CKJIaJTHOCTI TEKCTIB Ta BIPAaB
IIi/] Yac BUBYEHHS 1HO3EMHOI MOBH.

CripomyBaHHsI 3aBJaHHs CTBOPIOE OULTBII KOM(OPTHI YMOBH SIK IS
BHUKJIIQJa4iB, TaK 1 JUIS CTYIACHTIB, ajie¢ 3 TMONNIAAY peaJbHOro dYacy,
MOTPIOHOTO IS OTPUMAaHHS KOHKPETHOI'O PE3yNbTary, TOOTO JOCSTHEHHS
MPUIAHATHOTO PiBHS BOJOAIHHS MOBOFO, HEJOIKH I[LOTO IMiIXO0y OYCBHIHI.

[MpakTika mokasye, IO peanbHi Pe3yJbTaTH B IPOLECI BHUBYEHHS
MOBHU MOXYTh OYTH JAOCSITHYTI JIMIIIE B €KCTPEMAJIbHUX YMOBAX, 32 PaXyHOK
JIOCTaTHHOT'O 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
JIOMHY (IesKi JOCITITHUKNA BBa)KAIOTh, 0 B TOMY BUITAJKY, KOJU AUTHHA
B TIOYAaTKOBOMY TIEpIOMi JKUTTA 130JbOBaHA BiJ JOACH, B Ti ICHXIIl
BiIOYBAarOThCS HE3BOPOTHI 3MiHM, Tak 3BaHui '"cuHapom Mayrni"), aie
He3arepevyHrM (AaKTOM € HaJ3BHYaiHE CKOPOUEHHS TEPMiHIB OBOJOMIHHS
MOBOIO B TaKMX 0OCTaBHMHaX, SK PAaNTOBE Ta BUMYIIEHE i30JIIOBaHHS 0COOM
BiJI 3BUYHOTO MOBHOT'O OTOYCHHS (€Mirpartisi, MoJIOH TOIIIO).
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JlocBin nokasye, 1o HabaraTo KOpHCHillle Ha/laBaTy IepeBary OuIbI
CKJIaJIHUM THNaM poOoTH, 0O TUIBKM B I[bOMY BHITQJIKy BiJUyBa€THCS
TIO3UTHBHUH eeKT "MO3KOBOro IITYpMY", SIKMH MOJIEIIOE CTaH JIOJUHHU B
eKCTpEMaIbHUX yMOBax. Alle Iie MOTpe0ye MOYYTTS MipH Ta BpaxyBaHHS
KOHKPETHHX YMOB JMJAKTHYHOTO Mpolecy (BiKy Ta piBHS MHoONeperHbol
MATOTOBKH CTYAEHTIB, crenudikn ¢axy, MarepiaJbHOr0 OCHAIEHHS
HaBYAJIBHOTO IIPOIIECY, MaWCTEpHOCTI BHKJIajada Tolo). Buknamau mae
YiTKO YSIBJISITH CaM Ta JIOBECTH JIO CBIJIOMOCTI CTYJIEHTIB METY KOHKPETHOT O
BHJIY MisUIBHOCTI, WOr0 TIEepeBard Ta HEJOTIKW, OYiKyBaHI pe3yJbTaTu.
CTyaeHTH TOBMHHI MaTH BUIBHUHM JOCTYN 1O JOAATKOBOI iH(popmarii
HAyKOBO-TEXHIYHOTO XapakTepy, MOTpiOHOI JuIs pO3yMiHHS BCIX acCHEKTIiB
TEMH, 1110 PO3TIISIIAETHCS.

VYcninHe BIPOBAPKEHHS! KypCiB 1HO3€MHOI MOBH, IHTErpOBaHUX i3
(axoBUMH TIPODITIOIOYNMHU JUCIUILTIHAMY, MOTpeOye CTBOPEHHS IEBHUX
MepeayMoB, 3a0e3leUeHHs] HAJNeKHOI MaTepialbHO-TeXHIUHOI  0asu
HaBYaJIBHOT'O MPOLIECY.

VYkpaiHchka BHUINA IIKOJIA MOCTYIIOBO MOYMHAE YCBIAOMIIIOBATH, IO
IHTEpPAaKTUBHI TEXHOJIOT1] HaBYaHHS CTBOPIOIOTH HEOOXiJIHI MEPEeIyMOBH SIK
JUIS PO3BUTKY MOBJICHHEBOI KOMITETEHIIIT CTYAEHTIB, TaK i JIsl (JOpMyBaHHS
YMiHb TIpUAMAaTH KOJEKTHBHI Ta IHAWBIAYaJbHI pIlIEHHA, 3 METOI0
BHXOBaHHS OCOOMCTOCTI aKTUBHHMX TPOMAJSH 13 BiJOBIIHOIO CHCTEMOIO
LIIHHOCTEMN.

I3 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 YsBYy Ta IOYYTTS, BJIOCKOHAIIOBATH 3arajibHy
KyJIbTYpY CHIJIKYBaHHS Ta COILIaJIbHY MOBENIHKY 3arajioM. MU BBaKaemo,
IO CIIPOEKTYBATH Cy4acHY METOJMKY HAaBYaHHsS iHO3EMHHM MOBaM MOXHa
JUIe i3 ypaxyBaHHSM JIIOACHKOI TPHPOAM Ta  iHAWBIAYaJbHUX
0COOJIMBOCTEN KOXKHOTO CTY/IEHTA, aJDKEe "BUXIIHOIO TOUYKOIO IIPOEKTYBAHHS
HaBYAJIBHOTO CEPEOBHIIA € TICHXOJIOTIYHA IPUPO/A TOT0, XTO HABYAETHCA,
a KIHIEBUM TIPOAYKTOM - TEXHOJIOTISl HaBYaHHs, sKka 3abe3neuye
HaNUKOPOTIIUH IUISIX A0 JOCATHEHHS MeTH".

JOCTUXKEHUA AHAJIMTUYECKOI'O HEHTPA
XUMHYECKOTI'O ®AKYJBTETA MI'Y

LInak A.B., Anvwarosa B.B., Pooun U.A., lllep6akosa E.FO., Cunuyvin M.IO.,
Iupoeoe A.B., Ilonux M.B., IlInuzyn O.A.
Ananumuuecxuii Llenmp Xumuueckoeo gaxynwmema Mockosckozo 2ocyoapcmeenno2o
ynusepcumema um. M.B. Jlomonocosa, Shpigun@analyt.chem.msu.ru,
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men: +7 495 939 52 60, + 7 495 939 13 82

Ananutudeckuil nieHTp Xumuueckoro dakynerera MI'Y co3man Ha
6aze kadenpel aHATUTHUECKOH XxuMuM Xumudeckoro ¢akyiasrera MIY
O6onmee 11 ner nHazan. B Hacrosmiee BpeMs AHaJIMTHYECKUH LEHTP
CrieMann3upyeTcss B O0JacTH XMMHYECKOrO aHallu3a M JIMarHOCTHUKH
BEIIECTB M MaTepuasioB, XUMUYECKOrO KOHTPOJSI OOBEKTOB OKpYKaIOMIEH
Cpeibl, ChIPbs, NMPOMBIIUICHHON MPOAYKIMNA M €€ OTXOJI0B, Pa3paboTKu U
COBEpIICHCTBOBAHUS ~ METOZOB, CPEACTB W  METOAMK  XHMHKO-
AQHAJUTUYECKOTO KOHTPOJISI, 9KOJOIMYECKOW Oe30MacHOCTH TPHPOALI U
4eJI0BeKa, nabopatopHoOi KIIMHUY €CKOH JINarHOCTHKH u
(hapMaIneBTHIECKOro aHaIN3a.

OpHUM W3 OCHOBHBIX HAalpaBlIeHUH paboThl IIEHTpa SIBISETCS
TIOTy4eHHE nHpOpMaIn o (busnUeCcKuX, XMMHUYECKHX,
0aKTepHOIOr HUECKUX, pasuannoHHbIX MOKa3aTersix 00BEKTOB
nccie0BaHus (ChIPhs, TPOMBIIIIEHHOH NPOIYKIIUH U OTXOI0B), COCTOSTHUS
U CTENEHH 3arpsi3HEHHOCTH 00BEKTOB OKpYKarollel cpe/pl, BEpaboTKa Ha
UX OCHOBE pPEKOMEHJAUWH JUIS COBEPIICHCTBOBAHMS IPOMBIIIIEHHBIX
TEXHOJIOTHH, TPUHITUS  NPUPOJOOXPAHHBIX  pEIICHWH, MPOrHO30B
9KCTPEMAIIBHBIX IKOJIOTMYECKHX CUTyalnid. Takast WHpOpMaIys sIBISETCS
0a30BOIl ISt JIOOBIX TPOEKTOB MPH OIEHKE WCXOJHOW CHTYallWy,
MIOCTaHOBKE 3a1a4H, BBIOOPE METOJIOB €€ PElLIeHUs], OlleHKE I ((PEKTUBHOCTH
pean30BaHHBIX PELICHU.

Hannume BBICOKOKBaIM(HUIMPOBAHHBIX CIELHAIMCTOB - JIOKTOPOB,
KaH/IM/IaTOB HayK M CaMoOi COBPEMEHHOMW armaparypbl mo3Boisier LleHTpy
pemiath  MOCTAaBJICHHBbIE 3aJadd B  COOTBETCTBUM C  MOCIEIHUMHU
JIOCTWKEHUSIMA HAayKW M TPEOOBAHUSIMA COBPEMEHHOT'O PBIHKA BBICOKHX
TEXHOJIOTUH.

AHaATUTHYECKUH LIEHTP MHOTO JIET YCIIEIIHO COTPYIHHUYAET C PSIIOM
MHUHUCTEPCTB, BEJIOMCTB, OpPraHM3aLMKi W MPEANPUSTAN (QeaepaabHOro 1
perroHaigbHOro ypoBHs PD, co MHOrnmu 3apyoexusivu pupmamu (Konaxk,
Jlxenepan Dnexrpuk, droron, llluman3y u apyrue). C HEKOTOPBIMU M3 HUX
(Amamur Mema, Illumansy, JIIONOH) CO3JaHBI AKTHBHO H  YCIEIIHO
paboraronyie COBMECTHBIE HAYUHO-HCCIIEI0BATEIBCKHE JTA0OPATOPHH.

KoMmrutekcHoe 3KOIOrnueckoe 00CIeJOBaHUE KHJIBIX ITOMEIICHHH,
ouCcOB, 3aropogHbIX JOMOB, W IEJIBIX TEPPUTOpUH  paliOHOB,
MPOMBIIICHHBIX ~ TIPEANPHUATHH,  JPYrUX  OOBEKTOB  TOPOJCKOM
MHQPACTPYKTYpBl € COCTAaBICHHEM OKOJOTMYECKHMX KapT, OIEHKON
9KOJIOTMYECKON CHTyalluM W pa3padOTKOW KOMILIEKCa MEpONpHUSTHH C
WCIIOJIb30BAHUEM  OKCKJIIO3MBHBIX MPOrpaMM IO HMX OKOJOTHYECKON
peaduIMTalry, TaK K€ BXOAUT B 00JIACTh JEITeILHOCTH AHAINTHIECKOT O

LEHTpA.
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Pa3paboTaHbl M aTTECTOBAHBI IECATKH METOAUK KOHTPOJIsI 00BEKTOB
OKpykaromieii  cpemsl  (Boma, BO3AyX, I[0Y4BA) HA  3arps3HEHHE
yrieBozoponamu  (HeTh, HEPTENPOIYKTHI), THKEIBIMA METaJUlaMH 1
OPraHUYECKUMHU COCTUHEHHUSIMH.

Ha 06a3e AHaJIMTHYECKOrO IIEHTpa pa3paboTaHbl YHUKAJIbHBIC
METOJIMKH HWICHTH(GHUKAIMA W KOHTPOJIS HMHIPEIUSHTHOrO COCTaBa |
nokasarteneil KadecTBa U 0E30MaCHOCTH OHOIOTHYECKH aKTHBHBIX BELICCTB
B Pa3iMYHBIX  MATPHUI@X: MOPOLIKOOOPA3HBIX,  KAICYJIUPOBAHHBIX,
TaOJNCTUPOBAHHbBIX, IPAKUPOBAHHBIX, KHUAKAX (OpMAax, ¥ B TOM UKCIIC B
OMONIOrMYECKHX MATPHIAX.

OmHuM W3 TPHOPUTETHBIX  HANPABICHUH  JEATEIBHOCTH
AHaATUTUYECKOTO IIEHTpa SIBJIIETCS pa3padoTKa M BHEAPEHHE KOMIUIEKCa
HOBBIX AHAUTHYECKUX METOJIOB JIAOOpATOPHOH JUATHOCTUKU Pa3IHYHBIX
3a0oseBaHni; pa3paboTKa CXeM OIPEEIeHUs Pa3InYHbIX JIEKApPCTBEHHBIX
npenaparoB B IUIa3Me KPOBH, TKAHAX W CIMHHOMO3TOBOW IKUJIKOCTH,
KOTOpBIE  TIO3BOJISIIOT ~ OIEHUBATh  TEPaNeBTHYECKUH  quana3oH
KOHLIEHTpPALNH, pacrpeeneHie NpenapaToB U UX MEeTa00INTOB, IPOBOANTH
n3ydenue (hapMaKMHETHKU M KOHTPOJIMPOBATH COCTOSIHHE OOJIBHOTO.

B pamkax JaHHOrO HampaBlieHUsS AHATUTHYCCKHU [EHTP SBIACTCS
OJIHUM W3 AaKTHUBHBIX YYaCTHHKOB HAyYHO-TEXHUYECKOH MPOrpaMMBI
"Pa3zpaboTka M NPAKTHYECKOE OCBOECHHE B 3/IpaBOOXPAHEHHH HOBBIX
METOJIOB M  CPEACTB MPO(QUIAKTUKH, OHUATHOCTUKH M  JICYCHHS
OHKOJIOTHYECKUX, WH(PEKIMOHHBIX M JPYTUX OMNACHBbIX 3aboneBaHui" Ha
2004-2009 rr.

O Ba)KHOCTH paHHEH JMarHOCTHKH PAaKOBBHIX 3a00J€BaHUN FOBOPUTH
HE TPUXOJUTHCS - PAHHSAS JUATHOCTHKA OOJIE3HH SIBIISETCS MEPBBIM IIATOM
JUIsl ee yCHeNIHoro jedeHus. Llenpio TaHHOTO MpoeKTa SIBISETCS, B MIEPBYIO
oyepenb, pa3pabOTKa METOAMYECKOro oOecriedeHust Uil paHHel
JIMaTHOCTHKHM PAaKOBBIX OMYXOJEeH Pa3IMYHBIX JIOKAIW3AMH, 0 W TOCT
ONEPALMOHHBIA ~ KOHTPONb,  BBUIBICHHE  MOSBICHUS  PELUAWBOB
3aboneBanus. Ha cremyromneM sTarie miaHUpyeTcs, Co3JaHne 3aKOHUYEHHBIX
TUPAKUPYEMbBIX METOJNYECKUX KOMIUICKCOB ISl TIPOBEACHUS OBICTPOrO M
CPaBHHUTENBHO JICNIEBOIO CKPHUHMHTA OHKOJIOTMYECKHX 3a00JIeBaHMM.
JubdepeHnnanpias JUATHOCTHKA C BBISBICHHEM THUMA TOPAYKEHHBIX
OpraHOB M KIIMHUYECKUX KOHTPOJIb B IIEPHOJ JICUEHHSI.

Bce HCCIIEJOBAHUS MIPOBOZSATCS Ha COBPEMEHHOM
aBTOMAaTU3UPOBAHHOM  00OpYJOBaHHWH, OOECIEYMBAIOIIEM IONYy4eHUE
JIOCTOBEPHBIX M HA/ICKHBIX Pe3yIbTaTOB. BO3MOXKHOCTH MpOrpaMMHOrO
obecrieueHus s cOOpa U 0OpPaOOTKU TOTYYCHHBIX JAHHBIX ITO3BOJISIOT:
MIPOBO/INTb MOHUTOPUHT W CpaBHEHHE pE3YJAbTATOB IO OOJBIIOMY
KOJIMYECTBY O00pAa3loB, BBUBISTH CYIIECTBYIOIIME 3aKOHOMEPHOCTH B
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OTHOCHTEIIFHOM COJIEp’)KaHUM KaHAWJATOB B OHOJOTHYECKHE MapKephl Y
OONBHBIX JIIONEH W JroJe W3 Ipynmnbl pucka. B pesynbrate MOmoOHBIH
MOJXOJ MPUBOIUT K MOSABIEHUIO METOJIOB TUATHOCTUPOBAHUSA M BO3MOXKHO
MIPOTHO3UPOBAHUS PAKOBBIX 3a00I€BaHUM.

B corpynanuecrse ¢ HUM Jlerckoii ['emaTonorun Begyrcs paboThI
B HAIpaBJICHUU TEPANEBTUUECKOTO MOHUTOPHHIA IPHU JIEUEHUH OCTPOro
muMQpOOTIACTHOTO JieHKko3a y jaereil. JledeHue yeliko3a y JeTel sBisercs
OMHOM W3 CaMbIX JpaMaTHYECKUX CTPAHUI] JETCKOM OHKOJOTHMH.
CoBpeMEHHbIE METOABI JI€UeHHs INpU JeWKo3aX, B Pa3BUTBIX CTpaHax
3amajga, OTIMYAIOTCS INPUMEHEHHEM IporpamMM, COCTAaBJIEHHBIX B
3aBHCHMOCTH OT MaTroMopQoioruueckux (opMm, OCOOEHHOCTEH TedeHUs
3a0oneBaHusl. JTO TMO3BONISIET JOOMTHCS PEMHCCHHM Yy OOJNBIIMHCTBA
MAIEHTOB.

s onpenenenus coaep:kaHus TITIOKOKOPTUKOCTEPOUIIOB B IIa3Me
U CIMHHOMO3TOBOM KHMAKOCTH (JIMKBOPE) y JIETeH NpH JIeHKo3e B paMKax
MYJIBTHIIEHTPOBBIX PaHJOMHU3UPOBAHHBIX KIMHHUYECKUX HCCIIENOBAHUNA B
Amnanmutnaeckom llenre Obuta pazpaboTaHa, BalWAMpOBaHA M NMPUMEHEHA
JUIsL ONpEAENICHUsS YIbTPAHU3KOIO COJACpPXKAHUSA KOPTUKOCTEPOUIOB B
npo0ax IIa3Mbl U JIUKBOPA.

AHaTUTUYECKUH IIEHTP AaKTUBHO COTPYJHMYAET C BEAYHIIUMH
poccuiickumu  pupmMamu  —  pa3pabOTUYMKAMHM  AHAIUTHYECKOTO
obopynoBanus (AxBwioH, Koptak, JIlromake, CriekrpoH, XrMMaBTOMATHKA U
JIp.), YTO TO3BOJIMJIO pa3paboTaTh M HaJlaJUTh CEPUITHOE IPOU3BOJICTBO
psilia aHAIMTUYECKUX MPUOOPOB M BHEJPUTD Pl aHATUTHUECKUX PEICHUN
MHOTHUX  TPOM3BOJACTBEHHBIX, TEXHOJNOIMYECKHUX, OKOJOTMUECKHX U
MEJIMIIMHCKHX 3a/1a4 B Pa3JIMYHBIX OTPACIISIX IIPOMBIIIEHHOCTH 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

CoBpeMEeHHBII MHUpP Y4€HbIE ONPEENIIoT Kak (PeHOMEH «PacKOIOTOH
nuBmwIn3anum»y. CHUCTEMHBIM KpU3UC LUBWINM3ALUU TPOHMU3BIBAET BCE
cepbl  KU3HEAEATENbHOCTH  4YeNOBeKa, CO34aeT  ONACHOCTh U
HEYCTOMYMBOCTh IOJIO)KEHUS YEJIOBEUeCTBA Ha IUJIaHETe. YUEeHbIe
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CBSI3BIBAIOT MCTOKHM LMBHJIM3AMOHHOTO KPH3HCA C KPU3MCOM MBIIILIECHHS,
nH(OPMaMOHHBIM KPEHOM B CTOPOHY JIEBOIIOYIIIAPHOT'0 MbIIIITeHHs [1].

Ha nanHOM 3Tame B Hayke NMpEBAIMPYIONIMMU SBIISIOTCS IPOLECCHI
muddepeHnmanyy,  OrpOMHOrO  KOJIMYECTBA  HANpaBlIeHWH, WX
HENPepbIBHOTO PAa3BETBIICHUS, Y3KOU CIIEIHaIN3alliH, PACIiaia BHYTPEHHUX
B3aMMOCBSI3el, KaCTOBOH 3aMKHYTOCTH. «COBpEeMEHHbIE YUeHbIE 00paaroT
BHUMAaHHE Ha TO, YTO HayKa IIOCTENIEHHO TEpsSIeT KPUTEPUH CBOEH
HUCTUHHOCTH, B YaCTHOCTH, MPOCTOTY, YTO OHA TEM CaMbIM OTPBIBAETCS OT
YEJOBEYECKOH CYTM M CTAHOBUTCS MOHSTHOW TOJNBKO CAMUM Y4YEHBIM.
[Mpobnema B 1enoM ycyryOisieTcsi pocTOM B3aMMOHEIIOHWMaHHSI BHYTPH
HayKH, BBI3BIBAIONMIEM <« (eKT BaBUIOHCKON OalIHM» M CTABSIIMM HayKy
nepes1 yrpo30i MOJTHOM JEeKOOpAUHALUNY [2].

CoBpeMEHHBI KpH3HC IMBWIM3ALMM B 3HAUYMTEIHHOW Mepe
TIPE/ICTaBIsIET COOOM MPOEKIMIO KpHU3Kca 00pa3oBaHMs, KOTOPOE SBISIETCS
KJIIOUEBHIM 3BEHOM B LENW I[MBWIM3ALMOHHBIX MpobieM. [naBHas
npobsieMa WH(QOPMALMOHHOM DBIOXHM — Yrpo3a «HMH(POPMAIMOHHOTO
TpomOO03a» JIJIsl YelloBeKa, HE TOTOBOTO K JIABUHOOOPAa3HOMY YBEJIMUYEHHIO
konmuectBa nH(Gopmanmu. C Apyroil CTOPOHBI, UMEHHO 3TOT (DaKT co3aaer
TIPE/ANOCHUIKM KaueCTBEHHOTO CKauka B Pa3sBUTHUH YEIOBEKa, ITOSBIICHUS
HOBBIX CHOCOOOB BOCIpUSATHA M 00pabOTKM HMH(GOPMALMH, PpEIeHUs
npoOJieMbl  MPOTUBOCTOSHHUSL ~ JIBYX  KYJIBTYp — TyMaHWTapHOH U
€CTECTBEHHO-HAYYHO-MH)XEHEPHOH, OOBEJIMHEHUS T'YMaHHUTAPHOIO |
€CTECTBEHHOHAYYHOT'0 3HAHMSI.

O HeoOXOIMMOCTH 00eCIIeueHHs B YHUBEPCUTETaX HOBOTO CUHTE3A B
YCIOBUSIX ~ KYJIBTYPHOTO IUIIOpajiM3Ma M HAy4YHO-MH(OPMAIIOHHOTO
B3pbIBA, KOTOpHIE IPHHIMIIMAIGHBIM 00pa3oM M3MEHWINA YCJIOBUS
HaKOIUIEHUS! U TpaHcdopmanuu 3HaHUM, eme B 1996 rony nucan I'. Kapoe.
OH mpenynpexiai, YTO «YK€ 3aBTpa CTYAEHTHI OKaXXyTCsi B MHUpeE
nH(POPMAMOHHOM  TJI00AaJbHOCTH,  CIIEUAIM3UPOBAaHHOW HAayKH U
(parMEHTUPOBAaHHBIX ITOJUTHYECKHX OpHEHTAUWi. M OHM  JOJKHBEI
0051a1aTh CIIOCOOHOCTBIO K CHHTE3Y C TEM, YTOOBI YCIIEIIHO BBIMOJHATH
cBOM Tpo(hecCHOoHANbHBIE 00SI3aHHOCTH B OBICTPO MEHSIOIEMCSI OOIIECTBE.
CriocoOHOCT, K MHTErpauud HMH(GOPMAlWH CTAHOBUTCS  JKHM3HEHHO
HeoOxoauMoil. HoBble MOKONEHHST JOMKHBI OBITH TOTOBBI K HOBOMY
cunTe3y» [3].

CyIecTByIOT [Ba TOJNIOCA BOCIPHATHS: JUCKPETHOE, KOTOpPOE
XapakTepu3yeT TOYHOCTh, CIIOBECHO-JIOTMUECKHH CIOco0 ONMCaHUs MUpa,
HaunOoiee aJeKBaTHHIM B HayKe M ILEJIOCTHOE KOHTHMHYaJbHOE, HarJIsiIHO-
00pa3HBIi crioco0 ONMMCaHusl MUPa, KOTOPBIH 00ecIednBaeT MaKCHMaIbHYIO
TIIYOUHY BOCIPUSTHS W JTOMHHHUPYET B UCKYCCTBE. 3ajaucii oOpa3oBaHUs,
10 MHEHHIO YYEHBIX, SIBIISIETCS CO3/IaHHME Y YeNIOBEKAa JIBYXIIONYILIAPHOIO,
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TapMOHMYHOTO,  IIEJIOCTHOIO  MBIIUIEHHS. PeanbHbIM  Pe3yiabTaToM
00pa3oBaTeNbHOrO Ipolecca ClefyeT CuuTaTh HaydeHHe 4YeJIoBeKa
HOJIb30BaHUIO JIMCKYPCUBHO-JIOT Y €CKHM (JIeBONONTYIIIAPHBIM),
WHTYUTHBHBIM  (TIPaBOIIOJYLIAPHBIM) W IIEJIOCTHBIM  (Ha  OCHOBE
COBOKYIHOTO (DYHKIIMOHHUPOBAHUsSI OOOMX IIONYIIApHHA TOJOBHOTO MO3Ta
YeJOBeKa C BOBJICYCHHWEM BCEX CEHCOPHBIX KaHAJOB) METO/aM MBIIILICHHS
NpU  pEeIIeHHH  Pa3HOOOpa3HBIX  JKU3HEHHBIX, NPO(ECCHOHANBHBIX,
COLMANBHBIX U APYrux 3ajau [1].

Wrak, yueHue o IeJIOM MOJApa3yMeBaeT €JUHCTBO JUCKPETHOIO U
KOHTHUHYaJIbHOI'O M 3aJadyedl SBISETCS YPAaBHOBEIIMBAHHE OTUX JIBYX
Croco00B BOCTIPHATHS KaK paBHO3HA4HBIX. OjHAKO, Kak NpaBHIO, Ha
MIPaKTHKE TONB3YIOTCSl TUXOTOMHUYECKOH cHcTeMOi oneHnBanus. Ortcrona
WJIET BIIAJICHUE B KPAHOCTH, KOTOpPHIE Yallle BCEro MPUBOJIAT K IJIaUueBHBIM
nocieicTBUAM. [10CKONIBKY TpaJIMIIMOHHO MaTEMaTHKY CBSI3BIBAIOT C JIEBBIM
TIONyIIApUEM, ITPOCIEKUBACTCS TEHICHIMS JUCKPEIUTALMN MaTEeMaTHKH.
HenooneHuBaercs poilb MaTEMaTUYECKOr0 O0pa30BaHMsA, KaK OCHOBBI
3HAHMEBOW COCTABIISIOICH M CTep)KHS (DOPMHUPOBAHMSI YHUBEPCAIBHBIX U
TIPEIMETHO-CIIEI[MaTU3UPOBAHHBIX KOMITETEHTHOCTEH JIMYHOCTH.
OTcyTcTBYeT TIOHMMaHHWE TOrO, YTO MaTeMaTHKa NPUHAMISKHT K
MEXIUCIMIUIMHAPHBIM M TPAHCAWCIMIUIMHAPHBIM, CHCTEMOO0Opa3yIoIIuM
HaykaM M 00JaJaeT $3bIKOM, KOTOpBI I03BOJSET CIUIECTH BOEJUHO
pa3npoObieHHble U pa3jieJeHHbIe 0 pa3/ieaaM 00JacTH 3HAHUS U COCTaBUTh
KapKac TKaHW €IMHOro IIeJOoro, c(hOpMHPOBATH MBINIIEHUE, KOTOPOE M
pa3nuyaer ¥ CBS3BIBAET, COCAMHSET IIO3HAHWS 4YacTeld B KOHTEKCTE
MO3HAHMA IIEJIOr0o, OCYINECTBIAET aHAIU3 M CUHTe3, paboraeT Ha o00a
HOJTyHIapUsL.

Ponp u 3HaueHWe MaTreMaTMKH B COBPEMEHHOM MHUpPE TPYAHO
MepeorieHNTh. B Hamie Bpemsl MaTeMaTHKa CTAHOBHUTCS IIapuIeld Hayk
Onarogapst COBPEMEHHOM wHjeonorud HeonudaropusmMa, OCHOBAHHOM Ha
ujee TapMOHMU BCEJIEHHOM MW MaTeMaTHYeCKOH TEOpHH TapMOHMY;
TIOSIBJICHHSI CHHEPTeTHKN KakK OOIIe TeopruH caMoopraHM3aluH B cdepax
pasHOi TpPHUPOABI, METOAbl KOTOPOH HWMEIOT T'€HETHYECKYI0 CBS3b C
MaTEMaTHKOH; CTPEMUTETLHOMY pa3BUTHIO MH(OPMaIMOHHBIX
TEXHOJIOTHH. XapaKkTepHOH YepTOi COBPEMEHHOr'O dTalla pa3BUTHS HAYKH
SIBIISIETCS  TIPOLIECC «PA3MBIBAHMS» TPaHHUIl MEXKIY MaTeMaTH4ecKuM W
T'YMaHUTapHBIM, MEXKIY «KECTKMMU» (KOINYECTBEHHBIMH) M «MSATKHMUY,
«IKCHEPTHBIMUY», KAHTYUTUBHBIMW» (KaueCTBEHHBIMH) METOJAMH aHaIHn3a
W TIPOTHO33; B3aMMHOE NIPOHHKHOBEHUE U B3aUMOCBSI3H MaTeMaTHYECKOI0 U
TYMaHUTApHOTO 3HAHUSI CTaHOBITCS Bce Oojiee WHTEHCUBHBIMH U
IpUOOpeTaroT Bce Ooblliee 3HAUCHHE.
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Bce »3TO OUKTYeT HEOOXOIUMOCTH TIEPECMOTpa  COJICPKAHUS
JMUCHHIUIMH ~ MATEMAaTUKO-UH()OPMAIMOHHOTO TPOQHASs ¥ CO3JTaHUA
WHHOBAITMOHHBIX TEXHOJOTMU WX MpernogaBaHus. Pa3paOboTkoil mpobieMsl
CHUHTE3allMM JUCHMIUIMH Ha CTEepXKHE MaTeMaTHUYeCKOM MOATOTOBKH B
CHUCTEME TTOJIUTEXHUIECKOr0 00pa30BaHUs aBTOP CTaThU 3aHUMaeTcs ¢ 1978
roja. B wacTtHocTH, ynpaBiieHHE HaydHO-UCCIEA0BATEIbCKO-TIPAKTUIECKOM
paboTOoil CTYICHTOB OCYIIECTBISICTCS Yepe3 HayYHBIH MEX(DaKyIbTeTCKAN
CEMHHAp IO MPOOJIeMaM COBPEMEHHOW MAaTEMAaTUKW; WHIWBHIYaIbHBIC U
IPYNIOBBIE MPOEKTHl IO HAIMpPABJICHUSM HCIONb30BAHUSI MaTEeMaTHUKO-
WH(POPMAIMOHHBIX MOJIENCH; aKTHBHOE y4acTUE CTYJCHTOB B HAYYHBIX
KOH(EepeHIMAX BCEX YPOBHEH, HauWHAs CO CTYACHUYECKUX; pCaIbHBIC
MEXIUCHUILTMHAPHBIE MIPOEKTHI; MOATOTOBKY MaruCTepPCKUX JUCCEPTAIUi;
CO3[JaHHE CTYACHYECKUX KOJUIEKTUBOB C IIPUBJIEYEHUEM K UX PYKOBOJCTBY
npenojaBaTenen pa3HbIX npodureit CIICIUAIEHOCTEH IS
TTOJTUTUCIIUIDIMHAPHBIX UCCIICIOBAHUN PEaNbHBIX MPOOIEeM yIpaBJICHHUs Ha
0a3e WHHOBAIMOHHBIX CTPYKTYPHBIX IOJPA3JCICHUA TEXHUYICCKOTO
YHHBEpCHTETa HCCeoBaTeNibeckoro tuma. C paboTol OJHOro M3 TaKUX
MoJipa3fiefieHui, a UMEHHO HAay4HO-METOJUYECKOoro neHtpa «CHUCTeMHOro
ananu3a u cratuctukumy HTVYY «KIIM» MOXHO 03HAKOMHTHCS Ha caiiTe:
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 obpazoéanus /«Axademus
Tpunumapuzmay, M., On. Ne77-6567, nyon. 12775, 02.01.2006
3. Kapve I'. Kynomypnoie mooenu ynusepcumema /Alma mater. 1996. Ne3. ¢. 28-32

Ceknus npodjeM JKOHOMHKH, VIPABJEeHUS M
ucecropuu

IKOHOMMNYECKOE PASBUTUE YKPAUHbI HA
COBPEMEHHOM 2TAIIE: IIPEOJOJIEHHUE
NHOJIAINHU, KYPC HA THHOBALIUN

B.M.I'eey
Hucmumym sxonomuku u npoenosupoeanus HAH Yipaunu

Ha coBpeMeHHOM 3Tarne pa3BUTHs Halleill CTpaHbl [NIaBHOW 3aj1aueit
BCEX CTPYKTYp BJIACTH: OT HAallMOHAJIBbHBIX JIO PETHOHANbHBIX, SBIAETCA
MONCK MYTEH CACPKUBAaHUSA WHQIIAIMOHHBIX TPOIECCOB U 00ECICUCHUS
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HKOHOMHYECKOro pocra. Vcxons W3 NPUHIUIIHAIGHOTO IMOJOXKEHUs, YTO
coBpeMeHHass HHQUIANUS B YKpawWHE HE SBJISIETCS MOHETapHOH, B
aHTUUH(QISIMOHHOW TIporpaMMe HE JOIDKHO OBITh  MEpONpHUSITHIH,
HaIpaBJICHHBIX Ha CYIIECTBEHHOE CHM)KEHHE TEMIIOB POCTa MPEIIOKEHUS
nener. M Tem Oonee — Ha cxaTue yxxe UMeloleiics B 000poTe AeHeXHON
Maccel. Takue MepompusTHS HE TONBKO OXJAgiIT KOHBIOHKTYDPY
BHYTPEHHETO PBIHKA, HO U NMPUBEAYT K Ia/ICHUIO TEMIIOB SKOHOMHYECKOT O
pa3BuThsl. XOTS OSTO HE WCKIIOYaeT HEOOXOJUMOCTH HEKOTOpPOro
niepepacnpeeNieHuss JIeHeKHBIX IT0TOKOB MEXIY IOTPEOUTEIbCKUM |
WHBECTHUIIMOHHBIM pBIHKaMH. B wacTHOCTH, menecooOpa3HO NpeoaoNeTh
TEHJIEHIIMIO  ONEpeXKarolmero pocra  OaHKOBCKOIO  KPEIUTOBAHUS
MOTPEOUTENILCKOr0 CIpoca B ymiepd MNpPOM3BOACTBEHHOMY, KOTOpast
npororvkaercs ¢ 2003 T. ¥ CTUMYITHPYET OMEPEKAFOIIHI POCT THIATEKECIIOCOOHOrO
CIIpOca Hal COBOKYITHBIM TPEIIOKEHHEM. XOTsI OCYIIIECTBUTH TAKOH MaHEBp Oyrer
HEIpOCTO, TIOCKONIBKY COBPEMEHHOE WHCTUTYLIMOHAIBHOE YCTPOKMCTBO HAIIEH
OAHKOBCKOM CHCTEMBbI HE TPHCIIOCOONIeHO Jpisi storo. IlpaBurernsctBy n
HarmonansHoMy OaHKy Ha/I0 CPOYHO CTHMYJTPOBATh YCKOPEHHE POCTa IKCIIOPTa, a
JUTs1 5TOrO HEOOXOIMMO COBJIATH SKCIIOPTHO-MMIIOPTHYIO GAHKOBCKYIO KOPIIOPAIMIO 1
SKCHIOPTHO-MIMIIOPTHYIO KPEIUTHYIO Kopriopaiwro. VX 3anadell JOIDKHO 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 CPEIH BCEX CTpaH
Bocrounoii Esporst (B T.4. 1 ObBiiero CCCP). Beib, B KOHEYHOM cueTe, He TOJIBKO
TIPUPOCT JIOXOZIOB HACEIICHIIS SIBILSICTCS JBYDKYIICH cviiod mHpsmy. MHbmsmms
YKParHCKOH IPOOBI SIBJIETCS TAIOKE M PE3YJBTATOM CIIadOCTH TPABUTEIBCTBA B
YIPaBJIEHNH MOHOTIONM3UPOBAHHBIMU M KOHTPOJIPYEMBIMH C(hepaMy SKOHOMHUKH.

A TI03TOMYy TOCYJapCTBO B IIPOTHBOBEC POCTY JOXOJOB HACEIECHUS
JIOJDKHO 3aHMMAaTbCsl WHHOBAIMOHHBIMM TIpOEKTaMH. [lpudeM He mpocto
3aHNUMATHCS,  MOATAIKUBATE K 3ToMy Or3Hec. Ho nporcxomut kak pas Haooopot. 1o
naHHeM ['ocKkoMmcTara, B TIpOLUIOM TORy 3a(MKCHPOBAaH HEBEPOSTHBIA pPOCT
MHBECTUIIMI 13 YKpauHbI B IPYrHe CTpaHbl, cBbiiie $6,1 Miapi., 4o routd B 25 pas
OObIIIe, YeM 3a BCE TPEIbIIYIIME TOIbI HE3aBUCHMOCTH BMECTE B3STHIE (KCTaTy, B
2006 r. Takoit pocT cocTasiI TOMEKO $23,8 MiH.). Beb B YCIIOBHSIX HEMPEPHIBHOIO
TIOJIUTHYECKOr0  KaJIGH/IOCKONa JTydllle JiepyKaTh KanuTall 3a pyOekoM, a He
TpeBpaliaTth €ro BO BHYTPEHHHWE WHBECTHIIMM W TEM CaMbIM OOECIIeUMBaTh
co3zaHde paboYMx MECT M POCT JOXONOB HacesieHws. [lostomy He JIorMyHO
CIEPKMBATH YBH-TTHOO JIOXOIBL, €CIIM OHM 0a3MpyIOTCsT Ha MHHOBALWSIX, OMEpPEXatOIIeH
JIMHAMUKE TIPOM3BOIMTENHHOCTH TPYZa M JOCTKEHWH HOBBIX KOHKYPEHTHBIX
npenmMytiectB. Ho n MaccoBast pazziada MocoOuid, YTo MIMEET MECTO, TaKKe He
croco0 pemuth mpobiieMy. Kpome Toro, ecmm pedb wiueT 00 OrpaHHYCHHH
JIMYHBIX JIOXOZIOB MOHOIOIMCTOB — OMH Bompoc. Ecmm ke o mpoemannt u
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BBIBEJICHUM 3a TPAHUIlYy HAIMOHATBHBIX MHBECTHIMI — coBepiIeHHO HMHOM. K
COXXQJICHHIO, HM OJTHO TIPaBHUTENIBCTBO TaK M HE OTYHUTAIOCH O TOM, Ha KaKHe ke
HMEHHO 17 ObUTH TIOTpaueHbl $4 MIpI., BIpYUdEHHBIE OT MOBTOPHOM MPOTAXKH
«KpuBopoxcramm. A IeHbIH Bellb HeMauble. VX NeACTBUTEIBHO MOIJIO XBATUTH Ha
O4YEHBb KPYIHBI MHBECTULIMOHHBIN MpoeKT. Uto B pesynbsrate? OTCYTCTBHE HOBBIX
MOIITHOCTEH, T¢ € TOBapHBIC JCHIMTHI U TO K& UH(IIAIMOHHOE JABJICHUC.
INosTOMy B nOroiHeHHe K aHTUMH(QILIMOHHBIM MepaM 371eCh MOKHO CKasaTb O
HeoOXOIMMOCTH  3aKOHOJIATENIFHOrO  3alpeTa Ha  WCTIONB30BaHME  JIOXONOB  OT
NPUBAaTH3AlMM HA LEJH, HE COOTBEICTBYIOIIME IPSMO M HEIOCPEICTBEHHO
WHBECTUIIOHHBIM NPoeKTaM. Tak uTo BOMPOC HE B CHIEP)KUBAHWHM, & B KOPPEKTHOM
CTUMYIMPOBaHUH. [I0CKOITBKY MOKHO CTUMYJIMPOBATH KIMBEHUECKUE HACTPOECHUS,
a MO)KHO — W TIpEANPHHIMATEIHCKYIO HHHIMATHBY, U POCT TPOM3BOIUTENEHOCTH
Tpyna.

CrienyronM BaKHBIM MOMEHTOM B OKOHOMUYECKOM Pa3BUTUM CTpaHbI
MOXET CTaTh 3aMelIeHHE TEMIIOB POCTa JICHEXKHBIX arperaToB U CHIDKEHHE CIIpOCca Ha
(PMHAHCOBBIE PECYPChI CO CTOPOHBI IKOHOMHIKY. [10 HaIIiM pacdeTam, B TEKYILIEM ToTy
TEMIIbI POCTa KCIOpTa MOTYT CHIBUThCS 10 11,5% BenencTsre 3aMeieHnst TeMIIOB
pocTa MHpOBBIX [IEH HA OKCIOPTHYIO NpPONYKIMIO M CHIDKGHHS TEMIIOB
SKOHOMHYECKOr0 POCTa B CTpaHaX — OCHOBHBIX TOPrOBBIX MapTHEpax YKpauHbL
Pocr ummiopra, koropsrii B 2007 1. nipeBbicn 33%, MOXET, HA00OPOT, YCKOPHUTHCS
BCJIE/ICTBHE POCTA IIEH HA WMIIOPTHBIE SHEPrOHOCHTENHN M YBEIMYEHUS OOBEMOB
UMIOpTa B CBBU CO BeTymwieHneM YkpamHel B BTO. Ecmm npaBurenscrBo
ONepaTMBHO HE  TPEANPHMMET MEphl 10  CTUMYJIMPOBaHUIO  Pa3BUTHS
OpHMEHTHPOBAHHBIX Ha OKCIOPT OTpacied, Cambl0 TEeKYIero cyeTa MOXET
yXymumthest. OXXUIaHus TIPUTOKA KalWTaa 110 (PMHAHCOBOMY CUETY IUIATEXXHOTO
OayaHca, HECMOTps Ha €ro 3aMeyieHHe, Ha CEroIHsIIHWA JIeHb JIOCTATOYHO
ONTUMHCTUYHBL. [0 TPOTHO3aM, OH MOXKET COCTaBHUTH OKOiO $15 mips., yro
TIEPEKPOET OTPHIIATEIFHOE CAIBI0 TEKYIIEro cyera. Takum o0pa3oM IUIaTeKHBIH
GastaHc OyZIeT IOJIOKUTEBHBIM M OCTAHETCS B 00JIACTH PABHOBECHBIX 3HAYECHHUH, KaK
u B 2007 r. Ilostomy HBY u nan takue orenky. OHaKO HACHIIIEHUE SKOHOMHKH
TPUBHEBOM Maccoll Yepe3 BATIOTHBIA KaHAI 3aMEITC, HO Oonee BecoMoe
3HaYeHHe IMPUOOPETET KaHa pepUHAHCHPOBaHMS W TpoleHTHas nonmtrka HBY.
OnHa MOXeT CTath Ooyiee JICHCTBEHHBIM WHCTPYMEHTOM, YTO MO3BoMT HarbaHky
00eCTIeUnTh OIEPATUBHYIO U I(D(DEKTUBHYIO PEAKIMIO HA CUTYAIIUH, BOSHUKAFOIIIES
Ha JICHOKHOM pBIHKE, €CTM YJacTcsl CHWKarth WHQIspio 0Oe3 morepp B
sKoHOoMHYeckoM pocre. Ho, momuepkuBato, nporHossl HBY  orHocHTensHO «crmabo
TIOJIOKUTEITFHOI0» CANBII0 TUIATEXHOro OaraHca Ykpaunel B 2008 . — 310, Tak
CKa3aTh, ONTUMUCTUYECKUN ClieHapuil pa3Butus. Ho HEKOTOpble OCHOBAaHUS
CYIIECTBYIOT W [yl pEATM3alii TEeCCHMUCTHYECKOrO CLEHapHs, HpH KOTOpPOM
TUIATSKHBIA OaNaHC OKaKETCs OTPUIATEIBHBIM. JJJIs 3TOro, B YaCTHOCTH, PEATHHBI
CITEYIOIIUE P €ATTOCHIIKH:
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— 3aMeJIeHHE TEMIIOB POCTa MHPOBOM SKOHOMHUKH OYZIET MPHBOOUTH K
CHIDKEHHIO CTPOCa Ha OCHOBHBIE CTAThH YKPAHHCKOTO AKCIOPTA, U MPEXKJIE BCETO Ha
TIPOYKIIMEO YepHOW Metautyprun (o mporHozam MB®, B 2008 1. oxumaercs
TMJICHUE [ICH B 9TOM CETMEHTE MHPOBOTO PhIHKA Ha 14%), XOTS TOKa 3TO HE
TIOATBEPKIAETCS;

— HECMOTpS Ha COKpallleHME TEMIIOB POCTa MHPOBOM HSKOHOMHKH, MpPH
COXPAHEHWH 3HaYMTEIBHON ITTOOATIBHOMN TIOIMTHYECKOH HEYCTOHYMBOCTH (OCOOEHHO
MpaHCKui (haKTop, JOMOIHEHHBIH B TIOCIE/THEE BPEMsI KOCOBCKMM U TPY3MHCKHM) He
Oy/eT MPOMCXOMUTH CYIIIECTBEHHOTO CHYDKEHNSI LIEH Ha SHEPrOHOCHTENH. A pa3 Tak,
TO He OyZer yMeHbIIeHWs, a OyleT YBEIMYEHHE CTOMMOCTH SHEpPreTHYECcKOro
HMIIOpTa Y KpauHbI;

— Berywienre Ykpanael B BTO 1 Havano JEeHCTBUS HOBBIX OOS3ATEIBCTB B
OTHOIIEHMM JIMOepaM3alid  MMIopTa  OyZleT CTHUMYJIMpOBAarh  JaibHelIee
YCKOpEHHOE HapalllMBaHKE MOCTABOK MMITOPTHBIX TOBAPOB B YKpanHy — TeM Ooriee
YTO KOHBIOHKTYpa Ha 3armajie ocradna.

OTH TpU TIyHKTa BMECTE B3AThIC OYyIyT OOYCIIABIIMBATH JAIBHEHIIIYEO
TEH/ICHIMIO K YXY/IICHUIO TOPIOBOrO OajaHca YKpauHbL, a CIEIOBATENHHO U
OasiaHca TeKyIIMX OIepalyii B 1eJIoM (BOSMOYKHOCTH KOMITEHCAIIMM HETaTHBHOI'O
CaJTb/I0 BO3PACTaHHEM TIOTOKOB JIOXO/IOB YKPAHHCKUX PAOOTHHKOB 33 PyOEKOM U HX
TIepeBOsIaMy B YKpauHy He SIBISIFOTCS Oe3rpaHMyYHbIMHK). [1o3TOMy BOBMOXKHOCTH
KOMIIEHCAIIMY HETaTMBHOIO CAIB/I0 MO TEKYIIMM OlepariisiM OQTBIIMM aKTUBOM TIO
CYCTy JIBIDKCHUS KarmTaia OymyT mpy Takux yoaoBwix B 2008 T. MOCTAaTOYHO
ciopabivi.  OcTpas moymTrdeckas Oopp0a B YKpauwHe YCHIMBAaeT —(hakTop
TIONIUTUYECKUX PUCKOB [Pl MHBECTOPOB. B 3THX YCIIOBHSIX, a TaloKe C y4eToM
YXy/IEHUsT OOIIEMHUPOBOA KOHBIOHKTYPBI, MOIYT 3aMEUIUTECS MHOCTPaHHBIE
VHBECTUIMH B YKpauHy. DakTopbl, (HOPMUPYFOIITHE TIECCUMICTAYCCKHI CIICHAPHIA,
TpeOyIOT HEMEICHHOMN HEHTPAITI3AIIH, OCOOCHHO B TOM YaCTH, KOTOPask MOXKET OBITh
JIOCTUTHYTA ITyTE€M 3allUThl BHYIpEHHEro pbHKa. C Jpyroil CTOpOHBI — BaKHO
3aHMMAThCA TOIMTUIKOM PaCILMpeHHst SKCIopTa, kotopast B ycioBwix BTO toxe
O4eHb crier(puIHa U TpeOyeT pa3BUTHSL.

W HakoHer, MOCKOJIBKY OCHOBHBIM MEXaH3MOM HapalllMBaHHsI IPEIOMKEHHST
JIHEr B TIOCJIEJHUE TOIbl B YKpauHe ObUIM BATIOTHBIE ITOCTYIUICHMS, KOTOpBIE
00ecTIeYMBAIMCH 3HAYMTEITBHBIM TTONIOKHUTENBHBIM CAJTB/IO THIATEKHOrO OasiaHca, TO
CHIDKEHHE €T0 JI0 HE3HAUUTENIHFHOTO TIOIOKHUTEIBHOTO CYIECTBEHHO YMEHBILIAT
BO3MOKHOCTU TPEVIOKEHNUS IEHET Yepe3 COOTBETCTBYroIuUi MexanusM HBY.
AIBTEpHATVBHBIMM ~ MEXaHM3MaMH  TPEIOKEHMsI  JIGHET MODIM  Obl  OBITh
pedyHaHcHpoBane HaroaHkoM KoMMeEpUecKnx OAHKOB W €r0  Olepalu ¢
TOCYJIAPCTBEHHBIMU TICHHBIMU OyMaramui Ha BTOPUYHOM phIHKE. HO BOBMOXKHOCTH
9TUX MEXaHM3MOB Ceruac KpalHe OrpaHUYeHbI B CHITY HEPa3BUTOCTU B YKpauHe
pPbHKA ~ MHBECTHIMOHHBIX OAQHKOBCKMX KPEIMTOB W  BTOPUYHOIO — PBIHKA

207



TOCY/IAPCTBEHHBIX IIEHHBIX Oymar. VI3MEHWTb CHTYalf0 C PasBUTOCTBIO 3THX
PBIHKOB B KOPOTKHUI CPOK MPAKTUYECKH HEBO3MOXKHO.

[osToMy B YCIOBMSIX HE3HAUMTENIBHOTO TONOMKUTENHHOTO IUIATEXHOIO
OasiaHca SKOHOMUKY O)KHJIAeT OLIyTUMOE CHIDKEHHE TEMITOB POCTa MOHETH3AIIMH
BBII, ocoOeHHO B YCIOBHSX BBICOKOM MH(umuU. B pacriopsokernm HBY s
TIOIEp KaHMsl TIPEIVIOXKEHNST IEHET MOI'YT OKa3aThCsl TOJIBKO CHIDKEHHE HOpMAaTHBA
oOsBaTeNbHBIX  PE3EpPBOB M BO3BpAT K TMPOIUIOH TPAaKTUKE Oreparmid  C
TOCYJapCTBEHHBIMH TIEHHBIMH OyMaraMy Ha IIepBUYHOM pbIHKe. Ho repBbIii 13 31X
MHCTPYMEHTOB TIO TIPHPOZE CBOEH PEryIISITUBHBINA M TI03TOMY MaTIONPOIYKTUBHBIH, a
BTOpOM BOOOIIE HE MPETyCMOTpeH 3akoHoM o HarwonaeHOM Oanke. Pocr
MOHETH3alMH SKOHOMHKH TIPOIOJDKUTCS, HO, CKOpee BCEro, Oojiee HH3KUMH
TEMIIAMM, YTO OTpaXKaeT TEHACHIMIO mocnenHux Jjer: B 2006 . ypoBeHb
MoOHeTH3aIMu BEIpoc Ha 15,4%, B 2007 — nHa 10,9%. B cuty 3toro oboctpurcs
mpodreMa JIMKBUTHOCTH M CTAOMITBHOCTA MaJIbIX U CPETHHUX OAHKOB. BO3MOXHBI
TAakoKe KOHIICHTpAIWsl OAHKOBCKOTO KalWTajla M YBEIMYECHWE ITOKYNKH CalbIx
0aHKOB TIO 3aHIDKEHHOH I1eHE MHOCTPaHHBIM KaIlUTAJIOM, YBEJIMYEHHE €ro O B
0aHKOBCKOM CEKTOpE SKOHOMHKH. ITO JIOCTATOYHO OIAacHO, MO0 eCTh Yrpo3a HOTHOro
KOHTPOIsi OaHKOBCKOrO CEKTOpa SKOHOMUKM MHOCTPAHHBIM KallUTaJIOM CO BCEMH
BBITEKAIONMMHU TOCIEACTBUSIMU. EciM MHQUIIMIO HE NpUOCTAaHOBHTH, TO
YBEIMYHUTCS JOJUIApU3alisl SKOHOMHUKHM M CYOBEKTaM XO3SIHCTBOBAHUS
TIPUETCS TOTOBUTHCS K TIOBBILIIEHUIO CTABOK IT0 KPEAUTAM B CBSI3U C BBICOKOM
MHQISIIIEN 1 HU3KMMH TEMITAMH POCTa IEHEXHBIX arperaTos.

KJIACTEPH SK 3ACIB 3AJTYUYEHHS THBECTHUIIINA
B EKOHOMIKY PEI'TIOHY

M.I1. Bouinapenxo
Xmenvnuyvkuil nayionanbruil ynigepcumem, Yxkpaina

Ha HeoOXigHICTP 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 MipOIO 3aJICKATh BiJl 3IYYCHHS 1 OCBOEHHS 1HBECTHIIIMH,
€KOHOMIYHa TPHUPOAA SKUX 3yMOBJIEHa 3aKOHOMiPHOCTSMHU PO3MIMPEHOTO
BIITBOPCHHS BUPOOHUIITBA. UMM aKTUBHINIAN 1HBECTHIIWHUH MPOIEC, THM
CTpIMKIiIIi TEMIH BiATBOPEHHS 3ac00iB BUPOOHMITBA 1 poOouoi cuiu. Y
CBOIO 4Yepry, 1€ BUMara€ IOIIYKY IHBECTHLIHHO-NPUBAOIMBUX 00 €KTIB
IHBECTYBaHHS, INPIOPUTETHUX 1 HAWBUTAHIINX HANpsMiB BKJIaJaHHS
KaIlTaxy, KOHCOJialii 3yCHib Ha MICLEBOMY Ta PETiOHaIbHOMY PIBHSX 3
METOI0 MPUCKOPEHHS 1HBECTHIIHHO-IHHOBAIIHHOTO PO3BUTKY TEPUTOPIH.
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CBiTOBHI OCBiJ ITOKA3ye, IO HABITh Y BUCOKO PO3BUHYTHX KpaiHax
OCTaHHIM YacoM perioHajbHI (AaKTOPH PO3BUTKY BHPOOHHWIITBA CTAIOTh
nominyrounMu. OOG’€HaHHS 3yCHJIb HAYKOBIIB, MIANPUEMIIB 1 BIajW Ha
MeBHIH TepUTOpil Jae 3HAYHI MepeBarn B KOHKypeHTHiil OopornOi. Take
00’€eIHaHHS 3yCHIIb B JAESKUX KpaiHaX BHSABMWIOCH JOCHTh €(EKTUBHUM NMPHU
peadizauii mporpaMm €KOHOMIYHOT'O PO3BHUTKY OKPEMHX DErioHiB, a iHOmI i
IMX KpaiH TNpW BIPOBa/DKEHHI KOHIEMII ramy3eBuX KiacTepiB. Y
yOJTiKalisgX BITYM3HSHHUX Ta 3apyOXKHUX BUEHUX 3 SIBIISIETHCS BCE OlNbIe
MaTepiaiiB, B SKHX aHaN3yIOThCS KUIBKICHI Ta SIKICHI XapaKTEPUCTHUKH
IHHOBALiHHO-IHBECTUIIMHOI TiSUTBHOCTI B perioHax YKpaiHd, BeAeTbCs
MOIMIYK HOBUX TEOPETHYHUX 1 TPAKTUYHUX NLTXiB BIPOBAPKEHHS
IHHOBaMIH 1 3aTydeHHs! IHBECTHLIIH, B TOMY YHCII 1 HA 3acafax KJIACTePHHUX
TEXHOJIOTIH.

B mmpokoMy ceHCi KilacTepu TpEACTaBISIIOTH HOBWH  CIIOCiO
MUCJICHHS NPO €()eKTHBHICTh PO3TAIIyBaHHS MiJIPUEMCTB 1 perioHaJbHE
YIpaBIiHHSA, TOOTO MpPO Te, SKU BHECOK MOBHUHHI 3pOOMTH JepXKaBHI
YCTaHOBH, CIIIBITPAIIOIOUN OI3HECOBHMH CTPYKTYpaMH 1 YHIBEpPCHUTETaMHU y
€KOHOMIYHHH YCIIiX PErioHy, sSK ypsSAu MOXYTh 3a0€3MeUlTH eKOHOMIYHHUH
PO3BHUTOK, uepe3 3aJydeHHs BHYTPIIIHIX 1 30BHIMIHIX I1HBECTHIIH 1
CHPHSHHS MPOLBITAHHIO SIK OKPEMHX PETiOHIB, TaK 1 JEpKaBH B IIJIOMY.

[MpobnemaM QyHKLIIOHYBaHHS B Teopii 1 MpPaKTHII IPUCBSYEHO
Oarato pobOit M.Iloptepa, Sura Jloypena, B.[Ipaiica, C.CokoneHko Ta
iammx[1]. Knacrep - me TepuTOpiaibHO-Tay3eBe JOOPOBUIEHE 00'€THAHHS
MATIPUEMCTB, IO TICHO CIIIBIPAIIOIOTh 3 HAYKOBUMH YCTaHOBaMHU M
OopraHaMy MICIIEBOi BJIQJM 3 METOIO IIiJIBUIIEHHS KOHKYPEHTHO3IATHOCTI
BJIACHOI MPOAYKIT i €eKOHOMIYHOr0 3pocTaHHs periony [2]. B mmpokomy
CEHCI KJIACTepH TPEJCTaBISIOTh HOBUI CIIOCIO MUCIIEHHS PO €PEeKTUBHICTh
po3TalryBaHHs MiJIPUEMCTB 1 perioHaJbHE YNpaBIiHHS, TOOTO IPO Te,
SKMHA BHECOK IIOBHHHI 3pOOWTH JIepKaBHI YCTaHOBH, CIIiBIPAIIOIOYH
0i3HECOBHMHU CTPYKTypaMH 1 YHIBEpCHTETaMH Yy EKOHOMIYHHH YCITiX
perioHy, SIK YpsSAM MOXYTh 3a0€3NEUUTH E€KOHOMIYHHMH PO3BUTOK, 4epes3
3aJIydeHHs] BHYTPIMIHIX 1 30BHIIIHIX 1HBECTHIIH 1 CIPUSHHS MPOLBITAHHIO
SK OKPEMHX pEerioHiB, Tak 1 JepkaBu B muiomy. Kiacrepu MOXyTh
MOETHYBATH IANPUEMCTBA M YCTAaHOBH SIK OKPEMHX pETiOHIB, Tak i
pI3HUX KpaiH JUIst MiABUIIEHHS €(pEeKTUBHOCTI iXHBOI JiSIILHOCTI, POCTY
MPOAYKTUBHOCTI ~ mpami 1 SKOCTI  NPOAYKIii, CTUMYJIOBAHHS
KOHKYpEHIIi1 i iHHOBaIil, cipusinHs (POPMYBaHHS HOBHUX ITiANPUEMCTB
3 00JIIKOM X BUT1HOTO TeorpaiuHOro po3TalryBaHHs.

OpHUM 3 TEpCeKTHBHUX  3M00YTKIB ~ XMENbHUYYMHH €
3alpoBaJDKEHHST 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 3apaad BiIPODKEHHS BITYU3HSIHOTO
BupoOHuuTBa Ha [lomimm. Ha choromni B oOmacTi (yHKHIIOHYIOTH Taki
KJIACTEpU: Oy/iBeITbHHU, IIBEHHUH, MIPOJIOBOJIBYUU, XapUYOBHIA,
TYPUCTHYHHH Ta CUIBCBKOTO TYpu3My, sKi o00’eqHani B Acoliariro
LHlomimms [Teprmit”.

Krnacrepu 103BOJSIOTE MiANPUEMCTBAM OUIBII THYYKO pearyBaTu
Ha 3MiHy YMOB BeA€HHA Oi3Hecy. 3 ypaxyBaHHSM HaKOIIMYEHOTO
nocBiny GyHKIioHyBaHHS kiacrepiB y [loginbcbkoMy perioni Ykpainu
HaAM{ BU3Ha4YeHi OCHOBHI YMOBH, 0€3 SKHX CTBOPEHHS MW YCHiIIHHH
PO3BHUTOK KJIACTEPHUX CTPYKTYp IPAKTHYHO HEMOXKJIHUBO. 3
ypaxyBaHHSIM HaKOIMYEHOro JOCBiNy (YHKI[IOHYBaHHS KJIacTepiB y
[MoxinbcbkoMy perioHi YKpaiHW HAMU BU3HA4€HI OCHOBHI YMOBH, 0€3 SIKMX
CTBOpEHHSI W YCIIIIHUHA PO3BUTOK KJIACTEPHHUX CTPYKTYpP IPAaKTHYHO
HeMOUTMBUH. CyTHICTh AaHOi KOHIEMIT IPYHTYETHCSI Ha HAassBHOCTI I'SITH
HEOOXiHUX YMOB Uit TOro, moO Kiactep BiAOYBCS SIK JKHUTTE3/ATHA,
camMonoCTaTHs, YycmilmHa W edexkTuBHa opradizamis. Ilo-mepie, 1e
imimiaTmBa, ajpKe TIILKM IHIIUATUBHI W BIUIMBOBI JIIOAM 13 4KCIIA
MiJMPUEMITIB,  TPEJACTABHUKIB  BJIagM, TPOMAJCHKHX  OpraHi3allii,
HaBYAJIBHUX  3aKIaJiB, 37aTHI  CBOIM  aBTOPUTETOM,  pO3YMOM,
OpraHi3aTOPCHKUMH 3/IaTHOCTSIMHA I 3HaHHSAMH 3TYpTYBaTH, 3alliKaBUTH W
Ha I JOBECTH KOPHCHICTh KJIACTEPiB SIK JUISl CAMHX IXHIX WIIEHIB, Tak i
quist periony. ITo-apyre, e iHHOBaMii, TOMY IO TiJTHKH HOBI TEXHOJIOTIi B
opraHizaimii BHpOOHHMITBa, 30yTy, KepyBaHHs, (iHaHCYBaHHS, 3JaTHI
BIIKPUTH HOBI MOXJIMBOCTI B KOHKYpeHTHIH Oopore0i. [lo-Tpere, me
indopmais, sixa 3abe3neuye JOCTYNHICT, BIIKPUTICTb, OOMIH 3HaHHSMH,
cTBopeHHs1 0a3 manux 1 BEB-cTOpiHOK, IO J03BOJIAIOTH OEpKYBaTH
MepeBarn B JOCTYII JIO PUHKIB IMOCTAYaHHS MpeAMETaMHu Tparl, 30yTy
nponykuii, ksamiikoBaHoi pobowoi cuiam Tompo. Ilo-uerBepre, me
inTerpamisn - mepenbadae  BUKOPUCTAHHS  HOBUX  TEXHOJOTIH
cniBpoOiTHHITBA (ipM Ha Taly3eBOMY Ta TEpUTOpIAIFHOMY 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
000B'SI3KOBO MPUITYCKAa€ HASIBHICTH 3alliKaBJICHOCTI YYaCHHKIB KJIACTEPHHUX
00'eTHAHB B OJIep)KaHHI HUIMU E€KOHOMIYHOi BHTOJIH.

Kpim TOro, mocmi/pkeHHs TIIOKas3ald, IO YMOBH CTBOPEHHS i
(YHKIIOHYBaHHS ~ KJIACTEpiB, OCOONUBO Tmpu  00'€AHAHHI  Majux
MiAPUEMHUIBKAX CTPYKTYP, MOXYTh OYyTH OJHOYAaCHO ¥ yMoOBaMu
iHBeCTYBaHHSI TIEPCHEKTUBHHX TIPOEKTIB Ha OCHOBaX KIJIACTEPHHUX
TexHONOri. Amke Oe3 iHIIaATHBH HEMOXIIMBO peali3yBaTH HaBiTh
HAWITPOCTIIINHA, TPUMITUBHUH MPOEKT a00 3aJy4UTH SIKi-HEOYIb 1HBECTHIIII;
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TIJIBKM HOBI, OpWTriHAJBHI, HECTaHAApTHI iHHoOBamiiimi inei  MOXyTh
3allikaBUTH IHBECTOpA; TIIbKM iHTerpamisi 3ycuiab Biagd, Oi3Hecy Ta
IHCTUTYLIN (HAYKOBMX, OCBITHIX, 'POMaJChbKHX Oprasizamiil) Moxxe OyTh
YMOBOIO YCHIIIHOTO 3aJy4eHHs! 1HBECTHII Ha JaHy TepuTopito (Micro,
pation, perioH); 0Oe3 oOMiHY iH¢opMaIier0 MPo MOTEHIINHI MOXIHBOCTI
perioHy, foro npiopureryn, iHBECTHLIIHY NPUBAOIMBICTH Ta MEPCIIEKTHBU
PO3BHUTKY HEMOXIIMBO OTPUMATH SKa-HEOYIb 1HBECTHLIMHY MpPOIMO3HIIII0
BiJl ITOTEHIITHNX 1HBECTOPIB; 1 HAPEWITi, TUIbKN €KOHOMIYHHH iHTepec Bix
BKJIQJICHOI'0 KaIliTally MoXke OyTH TapaHTi€l0 YCHiIIHOI peaiizamii Oymab-
SIKOTO PEATEHOTO 1HBECTUIIHHOTO TIPOEKTY.

JlocBig BHCOKO PO3BMHYTHX KpaiH MOKa3ye, 10 3HAYHWUU BIUINB
Ha perioHajJbHy €KOHOMIYHY MOJITHKY 1 MiCIEBHI PO3BUTOK Ma€ Maje i
cepenHe MiANpUEMHUITBO. Y XMEIbHUIbKIH 00JacTi, K 1 y aepkasi
B LIJIOMYy, MaJe NiJIPUEMHUITBO SK CaMOCTiiHa coLiaJIbHO-
€KOHOMIYHa CHCTEMa PO3BUBAETHCS B CKIaJAHUX yMoBax. OqHaK, MONpPH
BCi HerapasJu, MO3UTHBHA AMHAMiKa HOro 3pOCTaHHS 32 OCTaHHI POKH
Ha T 3YMUHKHW AiSUTBHOCTI NMPOMMCIOBUX TITaHTIB Ta LIJIUX Traiy3ei
CBIYUTH Tpo Horo BHYTpimHiA mnorenmian. [linmpueMcrBa Masoro
0i3Hecy 3alOBHWIM 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
CITTBCBKOT'OCITOIAPCHKOI  MPOAYKLii, 3aiiMaeTbcs MepepoOKor0 Makxke
BCiX BHJIB CLIBCHKOT'OCIIOAAPCHKOI CHPOBHHHM TOLIO. 3HAYHI MPUPOAHI
pecypcu, KBanmidikoBaHi KajapH, reorpadidHe po3TalIyBaHHS Ha
TPAHCIOPTHUX WIIAXaX, MO 3’€JIHYIOTh OCHOBHI IPOMUCIIOBI palioHM
Vkpainm 1 Pocii CcTBOpIOIOTH BUTiIHI yMOBH JUJISi  PO3BUTKY
IHBECTHULIHHOI JisIBHOCTI 1 MiXHapoIHUX BigHocuH. ChpuiiMaroun
CTBOpPEHHS TaJy3eBHX 00'€HaHb (KJIacTepiB) y NPOMHCIOBOCTI Ta cdepi
TIOCITYT SIK POrpecHBHUN (hakTop i MOCTYNMOBOrO BiJPO/DKEHHS, MOXKHA
TOBOPHUTH TIPO TOSIBY HOBHX TEHIEHII PO3BUTKY EKOHOMIKH OKPEMHX
PETIOHIB 1 HAIIOHAIEHOT €KOHOMIKH B3araji.

Takum 4YMHOM, MOXKHa 3pOOMTH BHCHOBOK, IO pi3HI BYeHI W
MIPaKTHKU PO3IJISIIAI0UH 3 PI3HUX TOYOK 30pYy KJIACTEPHI MOJIeNi 00'eTHaHHs
ATIPHEMCTB B €EKTHBHI €KOHOMIYHI CTPYKTYpPH TPHUXOATH 10 JyMKH, 1110
BOHM MOXYTh OyTH THMH IMIyJbcamy, SIKI TPH BT KOHIEHTpALi
BUPOOHHMIITBA, MOr0 crewiajizalii, BUKOPHUCTaHHI Cy4acHHUX JIOCSTHEHb
KOMYHiKamii, KoopJuHalji, Koorepamii ¥ CIiBpOOITHHITBA, JIOIIOMOXYTh
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BIIKPUTH  TOJIOCH  3POCTaHHS  KOXHOTO  KOHKPETHOIO  PETiOHY,
3a0e3revyrour HOro BIDKMBAHHS i IepeMory B KOHKYPEHTHiH O0pOThOi.
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CYUYACHUH CTAH TA IEPCHIEKTUBH PO3BUTKY
IHBECTHHINHO - IHHOBAHLINMHOI AISAJIBbHOCTI
BAHKIB B YKPATHI

Bosuax O.]].
JIvgiscvoka komepyitina axademis, 8(032)2758850; 80984302676

[Ipobnema QopMyBaHHA JpKepen  3iHCHEHHS  IHBECTHINHHOT
TUSUTBHOCTI B YKpaiHi ChOT'OJIHI CTOITh HAJ[3BHYAIHO TOCTPO 1 MIOCHIIOETHCS
3HAYHOIO TOTpeOOI0 B IHBECTHULIHHMX pecypcax i cralimizamii
€KOHOMIYHOTO CTaHy Ta 3a0e3nedyeHHs IIOCIiJI0BHOIO EKOHOMIYHOTO
3pocraHHs. HemoiHBecTyBaHHS pealbHOrO CEKTOpa EKOHOMIKH YKpaiHu
noTpedye 30Cepe/PKeHHsI yBark, HacaMIepe, Ha Po3B’si3aHHI IpoOIeM Ta
MOXKJIMBOCTEH MOOLTI3AIlT 1| BUKOPUCTAHHS IS 3IHCHEHHS 1HBECTHIIHHOT
JUSUTBHOCTI BCIX HAasBHUX B KpaiHi 1HBECTUIIHHUX PECypCiB, Y TOMY YHCHI i
0aHKIBCHKOI CUCTEMH.

Meroto JOCTIJUKEHHS € pO3risig OaHKIB SIK  ajJbTEpPHATUBHOTO
Jokepena (iHAHCYBaHHS IHHOBAIliMHUX TIOTPEO CKOHOMIKH, a TaKOX
OKPECJIEHHS TIEPCIIEKTUB ~ PO3BUTKY  IHBECTHUIIHHO-IHHOBAIIHHOT
TsUTBHOCTI B OaHKIBCBKIM cucTeMi YKpaiHu.

CporofiHi € OYEeBHIHHMM, IO 3a0e3MeYnuTH NOTpeON EKOHOMIKH B
IHBECTHIISIX HEMOMJIMBO JIMIE Yepe3 OIO/KETHY CHCTeMY W 1HO3eMHi
BKJTaJeHHS. [HBECTUI[IHHUI TMOTEHIIad, KU MO)XXHA 3BIIBHHTH IIISTXOM
JIeTiHI3alil eKOHOMIKH Ta IepeXo/y Ha €BPOIEHChKI HOPMHU PEryJIIOBaHHS
0aHKIBCHKOI TiSUTBHOCTI, 32 PO3paxyHKaMH €KOHOMICTIB OIiHIOETbCS B 10
mipa. moi. CHIA [1, ¢.38]. Tomy ¢iHaHCOBO-0aHKIBChKA CHCTEMa BU3HAHA
cheporo, sKka 3JaTHa 3a0C3MEUUTH peaji3allifo CTpaTerii i1HHOBAIIWHO-
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IHBECTHLIHHOTO PO3BUTKY €KOHOMIKM YKpaiHu. bBaHKIiBCBKi iHBecTHIi
TIOKJIMKaHI BUKOHYBAaTH 1HHOBalLilHY (DYHKIIIO - (hiHAHCYBaHHS OHOBJICHHS
OCHOBHHX 3ac00iB 1 TEXHOJOTIYHUX MPOLECIB, MPUIOAHHS MPOrPECUBHHUX
TEXHOJIOTIH, MaTeHTIB, JIIEH31H TOIIO.

Y OaHkax I peanizamii cTpaTerii eKOHOMIYHOTO 3POCTaHHS
KOHIICHTPY€ETHCS 3HAYHUH 1HBECTUIIHUIN TTOTeHIIan. BoHu, Ha BiJIMiHY BiX
iHmMX (IHAHCOBHX TMOCEPEIHHKIB, BOJOMAIIOTH MOXKIUBOCTAMHU IS
BUKOPHUCTAaHHS TPaJULiHHUX TPOIIOBMX KOINTIB 1 KpeauTHOi emicii. Ha
JIyMKY BITYM3HSHUX Ta 3apyOXKHUX yYEHHUX, IHBECTULIIHA MOIITHKA OaHKIB
Yy Cy4acHHX YMOBax OpI€HTOBaHa Ha CIPHUSHHS €KOHOMIYHOMY PO3BHTKY.
VYyacTp 0aHKIB B iHBECTHLIIHMX IIpoliecax 3a0e3NeuyeThes epelIMBaHHsIM
TPOIIOBHX KaIliTaliB BiJi OAHMX CYO’€KTiB iHBECTHULIHHHMX BiJHOCHH M0
IHIINX, IO CHpUsi€ PIBHOMIPHOMY pO3NOALTY (iHAHCOBUX PECYPCIB MiX
pizHuUMHK cdepamul MiATPUEMHUIBKOI JisuTbHOCTI. OCOOIMBO BaXKIMBOIO €
iXHS pONb y TEpeMillleHHI I'PONIOBHX 3aO0lIa/PKEHb HACEIEeHHS B 000pOT
MATIPUEMCTB, aJPKe 1 3a0Ia/UKEHHS € HAaHOUIBIINM JDKEPEIOM KPEAUTIB Ta
iHBecTHLiH B ekoHOMIKYy. Came ToMy OaHKiBChbKa 1HBECTHIIHHO-1HOBaIliiiHA
JUSUTBHICTD MA@€ CTaTH OCHOBHHM JDKEPEJIOM HAAXO/DKEHHSIM KOIITIB B
IHHOBaUiHHY JiSUTEHICTB.

3arajaom i 0aHKiBCHKUMHU IHBECTHILIISIMH PO3YMIIOTH
JIOBI'OCTPOKOBE PO3MIIIIEHHSI aKTUBIB OaHKY Yy peaslbHUH CEKTOp €KOHOMIKH
3 MeTolo ozaepxanHs npuOytky [2, c. 15]. A. B. Hikitin morpumyerscs
TaKoi AYMKH, IO OaHKIBCHKMM I1HBECTHUIIiSIM BJAacTHBa CIIiJIbHA O3HAKa —
BKJIQ/ICHHS KOLITIB B OCHOBHI (DOH/IM TiIIPHEMCTB Ha TIOPiBHSIHO TPUBAIHI
cTpok [3, ¢. 21]. ToMy KpeauTyBaHHS KaIliTAIGHUX BKIAJACHB CIIiJ PO3YMITH
SIK IHBECTHIII1, KO OaHK 3/iHCHIOE KOHTPOJIb 3a MIJTbBUM BHKOPHCTAHHIM
LUX KOLITIB, OIIOMAararoyy Mo3NYaJIbHUKY OTPUMATH BiJl HUX 3aIlJIaHOBAHY
Bimmauy. Ha nymxy II. B. MarBieHka exkoHOMidHa MeTa OaHKiBCHKHX
IHBECTHIII B MIiJNPUEMCTBA TaKa, sSK W IHBECTUIIIMHUX KPEIWTIB, -
301IBIIIEHHS. OCHOBHOTO Kamitainy [2, ¢.110].

SIKnI0 OI[iHIOBAaTH AKTUBH KOMEpIIHHMX OaHKIB 3a CTAaHOM Ha
01.01.2008 p., ix crpykTypa Mana Takwid BUTasSm: 72,79% - kpeautHuUi
noprdens ta gizuHr; 13,62% - xoppaxyHku B iHmmx Oankax; 4,30% -
iHBeCTHIIIHMIA TopTdens (IepkaBHI IIHHI Manepy Ta BKJIAJCHHS B aKIlii
IHIUX TIpUeMCTB); 6,19% - ToTiBKa, Yeku Ta OaHKiBChKI mMeranw; 3,10 -
IHIII aKTHBH.

Cranom Ha 1.01.2008p. mepeBaxarodor0 y BHMoOrax OaHKIB 3a
KpeIUTaMH € 4acTKa JOBIOCTPOKOBUX KpEAWTIB, sika CTaHOBUTH 69,2%, a
nopiBHsiHO 3 2007p. BoHa miaBuimmiacs Ha 4,3 NPOLEHTHOrO ITYHKTH
[2,c.42]. ¥V 2007 p. mpoOAOBXKYBadM 3pOCTATH OOCSITH KpPEAUTYBAHHS
O0aHKaMM I1HBECTHMIIHOI JisUTBHOCTI CYO’€KTiB TOCHOJaplOoBaHHS (Ha
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89,5%), ofHAK HIKYMMH TEMIIaMH, HIX y TorepeaHi 18a poku ( 3a 2006p.
—y 2,2 pa3a, 3a 2005 p. — y 2,7 pasa) [2,c.46]. 3rigHo 3 JaHUMH 3a OCTaHHI
ITSITh POKIB KPEAWTHI BKJIAQJCHHS B CGKOHOMIKY BHpoOCiIH B 6,8 pas3u, a
IHBECTHIIHHO CHPsSMOBaHI KpeauTH OaHKiB 3pociu Ounpiie sk y 21,6 pasu.
CyTTeBi MO3UTHBHI 3MiHH BiIOYHCS 1 B CTPYKTYpi KpenutiB. Tak, 30kpema,
JIOBFOCTPOKOB1 KPEMUTH 30UTBIIMITUCS Maibke B 9,7 pas, a 1ie CBITYHTH, IO
TONITHKA YKPaiHCHKUX OaHKIB Jeiani BHpa3Hille CTa€ 1HBECTHIIHHO
OpIEHTOBAaHOIO, IO BIANOBiTa€ TOTpeOaM PO3BUTKY CKOHOMIKH 32
IHBECTHII HHO-IHHOBAIIHHOIO MOJIEILITIO.

3 ypaxyBaHHSM 3apyOiXKHOT'O JIOCBiAY B YKpaiHi icHye Oarato Himr
JUTSL 3TICHEHHS 1HBECTUINIHUX OaHKIBChKUX orepamiid. Tak, B kpaiHax, je
GaHKaM JI03BOJICHO 3/1IHCHIOBATH YCi BUM Ollepaliil 3 HiHHUMH ManepaMmu
(manpuxnan, HiMmeuunHa), BOHM AaKTHBHO BHUXOIATh HA PUHKH 5K
eMiTeHTH, (hiHAHCOBI MOCEPENHUKHU W iHBECTOpU. Y THX KpaiHaxX, Jie pOib
KoMepLiliHuX OaHKiB Ha (oHIOoBOMY puHKY oOmexena (CLA, Kanana,
SnoHist), BOHU 1epeOyBaroTh Ha HHOMY OIIOCEPEIKOBAHO IIISIXOM y4acTi B
IHBECTHIIIHHIM 1 MMOCepeNHUIBKIN MISUTBHOCTI Yepe3 TPacTOBI oOIeparii,
KpEeOUTyBaHHS IHBECTUI[IMHMX KOMMNaHid 1 QOHIIB, CIiBpOOITHUITBO 3
OpOKEpCHKUMU (QipMaMH.

Banku I3paimo, 3Bakaroum Ha TiCHI 3B’S3KM 3 OaHKIBCHKOIO
cucremoro Cromydenux lllrtariB, axTHBHO 1 BAAJIO IMIIOPTYIOTh
MOHEPCHKI MeTo0I0Tii cepu (iHaHCYBaHHS IHHOBAIIHUX (ipM.

3Bakaroyl Ha JIEMI0 BiAMIHHMN TOpUHOUN  (YHKI[IOHYBaHHS
(iHaHCOBOTO PUHKY, B €BpOIIi MDA NIISIXOM KOHLEHTPYBAHHS yBaru Ha
PO3BUTKY PEriOHAIILHUX BiJUIUICH OaHKIB UM PEriOHATLHUX OaHKIB. AJDKe
caMme Taki OaHKM BOJIOJIIOTH OiJIbII MOBHOIO iH(OpPMAIi€I0 HA MiCIIEBOMY
piBri. e TakoX CTHMYIIOBAaHHS DO3BHTKY MEpeX ,,0i3Hec-aHresin”,
METOI0 (DYHKIIIOHYBaHHS SKUX € TONIYK IiHBECTOPIB JUII HEBEIUKHX
KOMITaHii 1 BUKOHAHHS HUMH B TOMY YHCII KOHCYJIbTAIIHUX QYHKLIH (B
Asctpii — The Business Angels’Network, 8 Himeuunni - BAND, B IlIBerii
- CapTec). B exkoHOMIYHO pO3BMHEHHMX KpaiHax Haifyacrime
(iHaHCYBaHHSM IHHOBaliHHOTO Oi3HECY 3 BHKOPHCTaHHSIM HOBITHIX
TEXHOJIOTIH Ta CIeKTpa iHHOBaliHHO-1H(OPMAaLIIHHNX TTOCITYT 3aiMalOThCs
6aHKM po3BUTKY. B Ykpaini mosiBa Takux GaHKiB MOXE CTaTH CIIOIYYHOIO
JIAaHKOI0 MK €eKOHOMIYHUMH CY0’ €KTaMU, sIKi BIIPOBa/KYIOTh 1HHOBAIIi1, a
TOJIOBHUM YWHOM — 13 BHYTPIIIHIMH Ta 30BHIIIHIMH 1HBECTOPaMH;
CHpPHUATH OpraHaM BIIQAW B 3alydeHHI pecypciB [uisi (iHAHCYBaHHS
IHHOBaUiHHUX TPOEKTIB, PO3IIUPEHHS] BUPOOHUIITBA, 301JIBIIEHHS 00CATIB
BUITYCKY, MiJBUIIEHHS SKOCTI Ta peaji3alii KOHKYpEHTOCIPOMOXHOI
MPOAYKIii, OTpUMaHHsA NPUOYTKY, MiABUILEHHS H00pOoOyTYy 1 3alfHATOCTI
HaCeJIEHHS PErioHiB TOIIO.
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BBaxkaemo, 110 MOTEHUIHHUMU pKepenaMu (OpMYyBaHHS KarliTary
IHBECTHLIHHO-IHHOBAIIMHMX ~ OaHKIB  pPO3BUTKY TOBHMHHI  CTaTH:
JIOBIOCTPOKOBI KpeauTy HamioHanasHOro 0aHKy YKpaiHH, 10 HaAaloThCs B
mopsnky pedinaHcyBanHs;, komrd HBY, mo BrIamaroThes y CTaTyTHUH
KariTan i1HBECTHUIIMHUX OaHKiB; cyOcuaii MiCHEBHX Ta pPEriOHaAIBHHX
IporpamM PpO3BHUTKY; KOIITH JEPKaBHOTO Ta MICHEBHX OIOKETIB,
NpU3HAueHI JUIS KpPeAWTYBAHHS 1HBECTHUIIMHUX IIPOEKTIB 1 Iporpam;
JIOBFOCTPOKOB1 KPEUTH IHIMMX OAaHKIB; CIEIiaIbHI eMicCii Jep:KaBHUX Ta
perioHabHUX IIHHUX IamlepiB; 3aOMIa/UKEHHS HACEICHHS; KOIITH
BITYM3HSIHMX Ta IHO3EMHHUX MiANPUEMHHUIBKUX CTPYKTYp — iHBECTOPIB.

Tenaenmii, 1[0 HAMITWINCS CHOI'OJHI B 1HBECTHIIIHINA OaHKIBCBHKIM
JUSUTPHOCTI, BUMArarTh PO3POOKM HOBUX MIIXOMIB N0 (hiHAHCYBaHHS
1HHOBAIIiH, SIKI MAIOTh BiJMOBIATH CTPATETIYHUM IIJISIM Ta CKOHOMIYHUM
MOXIIUBOCTSIM YKpaiH{, PpO3IIMPEHHIO (iHAaHCYBaHHS 1HBECTHUIIHHO-
IHHOBAUIHHOI JiSUTEHOCTI, NMPUCKOPEHHIO IHHOBALIWHUX IEPETBOPEHH Y
CYCIIBCTBI Ta JOMMOMOITH 32 paXyHOK ITiIBUIICHHS 3HAYYIIOCTI
1HHOBAIIfHOT KOMITOHCHTH B HAHOJIIDKYiH MEPCIICKTHBI TOCATTH BUCOKHX
TEMIIIB €KOHOMIYHOT'O 3POCTaHHS.
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JIOCIIJTHUKA BBa)KAIOTh, MIO JIOSUIBHICTH SIBJISIETHCS OLIBII TOTY>KHUM
(akTOpOM YCHIIIHOI MiSTBHOCTI MIiJNPHEMCTBA, HIX OIS PHHKY 1
CTPYKTypa BUTpAT.

[IporsiroMm nmecsTUiiTh O0araTo KOMMaHiii BUTpAayaroTh 3HA4HI KOIITH,
HaMararo4uch 3p03yMITH HACTPOI i IepeBary CBOIX KIIE€HTIB 1 BIUIMHYTH Ha
iXHIO CXWJIBHICTH /0 CHOXMBaHHsA npoAykuii. Ojnak, ais Toro, miod
MATPUMATH 3aliKaBJIEHICTh KITI€HTa B MPOAYKIIi KOMIaHii, HEIOCTATHHO
MIPOCTO 3aliMaTHCSI MOHITOPHHTOM CITOXXMBYOTO PUHKY 1 OILIHIOBaTH HOro
3a JIONIOMOTOI0 TAaKWX CTaHJApTHUX TIOKa3HHKIB, SK 3aJ0BOJICHHS Bij
CHOXKMBaHHS ¥ 3MiHa iHTepeciB. He3Bakatoum Ha BUTpauyeHi MiNbHOHH, 1e
3aBJ@aHHS HE 3aBXKIU YCIIINIHO BHKOHYETHCS, OCKUJIBKH IiJTPUMKa
JIOSUTBHOCTI KJTI€HTIB Ha BHUCOKOMY PiBHI — JIOCUTH HECTiHKa Marepis, IO
BHUMara€e KOMIUIEKCHOTO MiJXO/Ty.

Be3syMOBHO, BHXOISYHM 3 MIpPKyBaHb CKOHOMIYHOI JOIIEHOCTI,
KOMITaHisIM HEOOXiZHO NPHUIUIATH HAJEKHY YBary OLIHII OCHOBHHX
(akTOpiB, 10 BIUTMBAIOTH HA JIOSIBHICTH CIIOXKHMBAYiB. Y [bOMY BHITQJIKY
KOMIIaHiI Ma€ MOXIIUBICTh 3amoOirTH BTpaTi MOTEHINWHOrO abo Bke
ICHYIOUOI'O KJII€HTA, PO3IIMPIOIOYH, Y TOH K€ Yac, puHKH 30yTy. Jlo Toro i,
3a OIIIHKOIO 0araThOX eKCIIepTiB, KoMmmaHii BuTpayarots B 10 pa3 Oinblie
KOIITIB Ha 3aJIy4eHHs] HOBOT'O CIIOKMBaya, HiX Ha 30epe’KeHHs CTaporo.

[Mapagokc y ToMy, m[0 OUIBIIICTH KITI€HTIB SKpa3 XO4YyTb OyTH
JIOSUTFHUMH JIO TIEBHOI'O BHPOOHMKa abo NpoBaiinepa Mmociyry, KU OyB
HUMHU Konuch BUOpaHuid. Kommanii 3anuimaerscst ymiie 3poOUTH 30BCIM
He0araro: 3po3yMITH, 1[0 BaXIIUBE JUI KIII€HTA 1 HAMAraTuch 3a0e3MeUnTH
3aI0BOJICHHS #oro motped. IIpore, iHOMI 34aeThCs, IO KOMIAHIT
a0COJIOTHO HE AYMAIOTh HE TIJIBKH ITPO JIOSUIBHICTB, a B3araii Mpo KIi€HTa.
Hamnpukian, 4oMy Tak BUXOIUTH, 10 OYKET KBITiB 200 Iilly Ha 3aMOBJICHHS
MOXYTb IIPUBE3TH TOYHO B CTPOK, a TeJEBi30p a00 XOJIOAMIBHUK — Hi? Y
OINBIIOCTI Mara3uHiB JIOCI HEMa€e TaKOi MOCIYrM 1 BOHM ITPOJOBXKYIOThH
TIPAIIOBATH 33 IPUHIUIIOM «4YeKalTe IPOTITOM JIHS.

JlosinpHICTE KOIITYE HabaraTo MEHIIE, HiXK MOXe 37aTucs. Ake, 3
MOTJISITy  CIIOXKMBaya, HA0AraTto BaKJIMBIIIMM € TIO3UTUBHHUH JOCBiJ
B3aeMOii 3 TOCTaYaJbHUKOM TOBapy abo MOCIYyrd Ta CTYNiHb HOro
3aJI0BOJIGHOCTI, a He jopora pekinama. «CapadaHHe pamio» 30ibIIyE
KJIIEHTChKY 0a3y 3HauHO HajilfHiIIe, HDK arpecuBHa pekiama. Came s
(hopMa pO3MOBCIOKCHHS iH(pOPMAIIil HAPOIKYETHCS 3 JTOSUTBHOCTI.

KnienTcbky nosutbHICTH (Bim aHridicekoro cimoBa loyal — BipHui,
BiJUIaHWI) MOXKHA BU3HAUUTH, SIK TIO3UTUBHE BiJJHOLIEHHS ITOKYIIIIS IO TOTO
YM IHIIOTO TIPOAYKTY, MapKH, MarasWHa, IOCIYTH TOIIO, SIKE X04 1 €
HACI/IKOM 3HAaYMMHUX JUIS TIOKYIISl YWHHUKIB, JI©KHUTh CKOpillle B
eMomiiHii cdepi.
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JlosnbHICT, YacTO IUIYTaOTh 13 3aJIOBOJICHICTIO. 3aJ0BOJICHICTH
3'SIBIISIETBCS, KOJNW TOKYIIEIb 33aJOBOJIEHMH 1 HE HIKOAYE MPO BHUTpPAveHi
rpomi. Momy cromobanucs WiHH B MarasuHi, TOBap BHSBMBCS BHCOKOI
SIKOCTi, @ MPOJABINMI IOCMixajlacs. AJie OTpUMAaBINM 33J0BOJICHHS Bij
TIOKYTIKM B MarasuHi, KJIiEHT He 000B'SI3KOBO CTaHe JIOSUIbHUM a00 MpHiisie B
nel marasuH mie pa3. MoXHa cka3aTu, IO JIOAJIBHMH MOKyIeEIb — L€
3aBXKIU 3a/I0BOJICHUI ITOKYIIElb, aje 3aJ0BOJICHHH TOKYIelb HE 3aBXKIW
nosutbHUN. Xoua 3a/I0BOJICHICTh TMOKYMIS — PN KpPOK Ha HUIXY 10
3aBOIOBAHHS HOTO JIOSUTBHOCTI.

JlostnpHICTE — TIe, HacaMIepeNl, eMOIlis KITi€HTa, SKUA TMPUXOIUTH B
Mara3uH, HE JUBJISYUCh Ha HASBHICTh IHIMX, (hIHAHCOBO BHIiIHIIIHX
MIPOMO3HUII HA PUHKY. Y [BOMY i TOJNATAa€ ii OCHOBHA BiIMIHHICTH Bij
3aJI0BOJIEHOCTI.

OfHi€l0 3 OCHOB JIOSIIBHOCTI € TIO3UTHBHHU JTOCBIiJ, KU OJepiKaB
CHOXXKMBa4 y TpOIECi MOKYIKH ab0 CIIOKHMBAaHHS JAaHOTO IMPOXYKTY abo
TIOCITYTH.

Ha wHamy paymKy, JOSJIBHICTD MOXKHAa BH3HAUUTH 110 KUIBKOCTI
MIOCTIHHHUX CHOXKUBAUiB cepel YCiel KUIBKOCTI KIIIEHTIB KOMMaHii Ta ixXHil
BIUTMB Ha MPUOYTOK opraHizaiii. [1ocTiiiHI KIi€EHTH — IIe¢ B OCHOBHOMY Ti,
SIKi pOOJIATH MIOBTOPHI MOKYIKY OfHI€ET 1 Ti€l )k Mapku. B3araii, unm nosie
CIIOXKHMBAY B33a€EMOJII€ 3 KOMIIAHIEIO, TUM OUTBII 3HAYMMHUHN BiH JUIA Hel y
¢inancoBomy ruiaHi. Takux CHOXMBa4yiB MOXKHA O0pa3HO Ha3BaTH
JIOBIOCTPOKOBUMH. BOHM KymyloTh Oijbllle, MEHIE BHMararoTh 10 cede
yBard B IJIaHi cepBicy i 4acy oOCIyroByIOYOro MepcoHaly, TOMY IO BXKe
O3HAWOMJICHI 3 OpraHi3amiel0 PoOOTOK KOMIMaHii. Y OiIBIIOCTI BHUITAIKIB
Taki KJIIEHTH MEHII YyTJIWBI JI0 3MiHH LiH 1 CIPHUAIOTh 3aTy4SHHIO HOBHX
CIOXKMBAYIB. A TaKOX JUIA HUX BiJICYTHI Tak 3BaHi CTapTOBI BUTpPATH — Ha
3aBOIOBaHHS IXHBOI J0BipH. B neskux cdepax Oi3Hecy 301JIbIICHHS Yncia
JIOBFOCTPOKOBUX CIHOXKMBadiB ychoro Ha 5% y 3araibHi CTpyKTYypi
KJIIEHTIB IPUBOIUTS 110 301nbIeHHs puOyTKiB Ha 70 — 100%.

SIKIo KepiBHHITBO MiANPUEMCTBA BHUPIIIUTH CHOPMYBATH CHUCTEMY
JIOSUTKHOCTI Ha MiJNPHEMCTBI, TO WOMYy HEOOXiTHO, HacamIlepes, BBECTH
JiesKi HOBI €JeMEHTH aHaji3y JisuibHOCTi opranizamii. Cepen HuX
000B'SI3KOBIUMU OYIYyTh TaKi, SK:

— 3arajbHa KiJbKICTh KIII€HTIB;

— PpO3IOMiN KIIEHTIB IO KOHKPETHUX O3HAKaX, HAPHKJIaJ, IO BUAAX
OILTaTH, 00CATY MOKYIOK, BiKY, BiTHOIIEHHIO JI0 TOBAapy TOIIO;

— 3BIT IpO 3MiHY YHCENBHOCTI KIIIEHTIB (32 YacoM, MiCJIs BBEICHHS
HOBUX TOCIYT 200 pO3MIMPEHHS NPOIIOHOBAHUX TOBAPIB);

— aHaJIi3 MPUYUH BTPATH a00 BiIMOBHU KJIIE€HTIB 1 IESAKI 1HIIII.

Ile monermuTh mpolec NPUHHATTSA pilleHb INPO 3alydeHHS M
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YTpUMaHHS KITi€HTIB.

3Bajkarouu Ha Te, 1[0 Ha CHOTOAHIIIHIHN AeHEL OlIBIIICTL KOMIAHIN, 110
3aliMarOThCS PI3HUMH BHIAMHU JiSUTBHOCTI, BUKOPUCTOBYIOTH CHCTEMH
JIOSUTBHOCTI, PO3TJISIHEMO OCHOBHI 3aXOJM IOAO CTUMYIIIOBAHHS IPOJIAXKiB
MPOAYKTIB 1 mociyr. Y iXHi CTpyKTypi HaijieBUIIMM (akTopoM, M0
3abe3neuye 10 25% mNponaxKiB, € 3a0XOUEHHS MOKYIILIB, MIO IPHITYCKAE
Ha/IaHHS:

— KYIOHIB 3HIWXKOK 1 cepTudikatiB — 10 60% BHUIAIKIB;

—  HaAJAHHS 3HIKKA — 10 15% BHUMAKiB,

— mpeMmii (momapyHku) — 1o 10% BUMaaKiB;

— JoTepel, KOHKYpPCH cepel KIIEHTIB — 10 5% BUIAJKIB Ta 1HIII.

B ocHOBI Oyab-s1K0i pOrpaMu JOSUTBHOCTI JIEKHUTh MPOCTHH MPUHINT
— “‘guM OlbIIe TOKYIelb BUTPayae, THM OUIBIIOrO 3a0XOUYECHHS i yBaru 110
cebe BiH 3acimyroBye”. IIpoTte mi mporpaMu HalyacTiiie po3paxoBaHi Ha
HEBEJIMKHH I1epio]] Yacy i € 1o CBOIi CyTi pa30BUMH PEKJIaAMHUMU aKIisIMU.

Opnak, ans OyAp-sIKOTO MIANIPUEMCTBA BAXKJIMBUH, HacamIiepen,
JIOBIOCTPOKOBUH CTIMKHMI iHTEpec a0 Horo ToBapiB i mocayr 3 OOKy
SIKOMOTa OUITBIIOI KIJIKOCTI CHOXKWBadiB. [OBOpSIYM IHIIMMH CIIOBAMH,
NpoJaBlli MOBMHHI MHCIUTH HE B TEPMiHaX “‘CEpPEeIHHOr0 CIIOKHBYOTO
KOIIMKA”, a CKopillle, Y TepMiHaX 3HAYMMOCTI KOXKHOTO MOKYIIIS TPOTSITOM
YCBOT'O CTPOKY HMOTO CIOXXHBYOI aKTHBHOCTI. 3TiJHO i3 IIMPOKO BiJIOMHM
3akoHoM [lapero (3akoH 80:20), 3acHOBaHOMY Ha CTaTUCTHYHHX
nocnipkennsax, 20% mnokymiiB 3abe3neuyrots 80% npubytky. Came Ha
yrpuMmaHHs 1ux 20% crnokuBadiB i MOBUHHI OYTH pO3paxoBaHi MpOrpamu
JIOSUTBHOCTI.

B 3aBepienHi xorijocst O BiIMITHTH, IO came HasBHICTh JIOSUIEHOTO
BIJIHOIICHHS CITOXKUBAYiB JIO TICBHOI KOMIIAHIT YU MPOAYKTY i € OCHOBOIO
Ui crabinbHoro obcsary ii mpomaxy. Illo B cBolo uepry sBIsIETHCS
CTpaTeriyHuM MOKa3HUKOM YCITIITHOCTI KOMIaHii.

IMPOBJIEMbI KAIIUTAJIM3ALIUN
NHTEJUVIEKTYAJIBHBIX AKTUBOB B YCJIOBUAX
PA3BUTHSA YKOHOMUKHA 3HAHUI

Ionomapesa H.A.
Xmenvnuyxuii HayuoHatbHbLL yHUGEpCUMeEn,
men. mo6. 80974515496, E-mail: n-snake@ukr.net

AKIEHT B MUPOBOI KOHKYPEHTHOH 00phO€ MOCTENEHHO CMEMIaeTcs
B CTOPOHY MHTEJUIEKTYaJIbHBIX aKTUBOB KOMIIAHUM, U CTPYKTypa SKOHOMHK
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PasBUTBIX CTPaH MEHSETCS TakuM 00pa3oM, YTO MOXXHO TOBOPUTH O
TIPOLIECCE CTAHOBIICHNSI HOBOT'O THITa SKOHOMHKHU — SKOHOMHKY 3HAHUH.

Eme axagemux B. . Bepnaickuii npeackaspiBai, 4to Oynymmi
YeJOBeYECKHH Nporpecc OyJeT NPOUCXOAWTH B cepe 3HaHWH M pazyma,
Ha3BaHHOM WM Hoocdepoil, u yrBepxaan: “HaydHas MbICIb BIIEpBBIE
BBISBIISIETCS KaK CHJIa, CO3Jarolias Hoocdepy, ¢ XapakTepoM CTUXHHHOTO
mporecca” [1, c. 64].

OnHa W3 BaXHEHIMMX TeM, OOCYXJaeMBIX ceddac B cpene
OyxranrepoB, Kacaercs HEOOXOJMMOCTH YCOBEpIIEHCTBOBAHUS METOJIOB
yuera HMHTEJUIEKTYaJIbHBIX AaKTHBOB W, COOTBETCTBEHHO, BHECEHHMS
W3MEHEHHH B TPAJUIHOHHYIO (PMHAHCOBYIO OTUYETHOCTD.

WHTennekTyanbHble  aKTUBBI  SIBISIIOTCS  KIIFOUEBBIM  (haKTOPOM
MIPOU3BOJCTBA B SKOHOMHKE, OCHOBAaHHOM Ha 3HaHMAX. [lo mHeHuro B.3.
MusbHepa, K MHTEIJIEKTyaIbHBIM aKTUBaM MOTYT OBITh OTHECEHBI:

1. priHOYHBIC aKTHBHI (HEMATEpPHAIbHBIE AKTUBBI, CBSI3aHHBIE C PHIHOYHBIMHU
olepaysIMu);

2.VIHTEJUIeKTyallbHasi COOCTBEHHOCTh KaK aKTUB (IIATEHTBHI, aBTOPCKHE
npaBa, TOPrOBbIE MapKH TOBAapOB M YCIYT, HOY-Xay, TOPTOBBIE CEKPETHI
up.);

3.4enoBeYeCKNE  aKTUBBI  (COBOKYMHOCTh  KOJUIEKTHBHBIX  3HAHHWH
COTPYJHHKOB TPEINPUSTHS, MX TBOPUYECKHX CIIOCOOHOCTEH, YMEHUs
pemiate  TpOOJEMBI, JIMAEPCKUX  KadyecTB,  IpeINpUHUMATEIbCKUX
U YNpaBIICHYECKUX HABBIKOB, a TAaKXKE IICHXOMETPUYECKHE JaHHbIE
W CBEICHUS O TIOBEICHUH OT/IEJIHLHBIX JINYHOCTEH B Pa3HBIX CUTYAIHSIX);

4. uHppacTpyKTypHbIE aKTUBBI  (TE€XHOJOTHH, METOIBl W MPOLECCHI,
KOTOpBIC JIENa0T BO3MOXKHON paboTy npennpustus) [4].

[IpakTHKa NOKa3bIBaeT, YTO MHOTUE (PUPMBI HE ITBITAIOTCSI OTPA3HUTh
WHTEJUIEKTyalbHbIE aKTHBBI B CBOEM OaylaHce, XOTS  CTPEMsSTCS
MIPOJIEMOHCTPUPOBATh MX MOTEHIMAIBbHBIM HHBECTOpaM. DJTO CBSI3aHO C
(byHIaMEeHTaIbHBIMU MIPOTUBOPEUHIMHU MEXIY MIPUHIUITAMA
Oyxranrepckoro ydera, c(GOpPMYIUPOBAaHHBIMA B  MEXIYHapOIHBIX
cTanaaprax (PMHAHCOBOM OTYETHOCTH, M CBOMCTBAMH SKOHOMHKH 3HAHHH
(wm  anreOpaWdyecKMMH CBOMCTBaMHM caMuX 3HaHuWi). bByxranrepus
OCHOBaHa Ha NPHUHLMNAX OOBIYHOM apH(METHKH: €CIM TNe-TO MPHOBLIO,
CTOJIBKO K€ JIOJDKHO YOBITH B IPYroM MecTe. 3HaHHS MOAYMHSIOTCS COBCEM
JIPYTHUM  anreOpandecKuM IpaBWiIaM, y HHX OTCYTCTBYET CBOMCTBO
penkoctu (JIx. Crurmui). Ha 3To CBOHCTBO 0Opaliagd BHUMaHHUE eIl
HoOeneBckue naypeartsl 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 NHBECTHPOBAHHUH KaluTajla B TY WM HHYIO GUPMY.
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OCo0eHHOCTH HMHTEIUIEKTYaJIbHBIX aKTHBOB TPEOYIOT 00OCHOBAaHUS
METOJIMYECKHX MTOJXO0JI0B K X CTOMMOCTHOH OIIEHKE.

C TeopeTMUECKOH TOYKHM 3pEHHs, HAWIydlled OIEHKOW aKTHBa
SIBIISIETCS €r0 PHIHOYHAsI IeHa Ha 3(QQEKTHBHOM pBIHKE, OJHAKO DPBIHKH
WHTEIUIEKTYaIbHBIX aKTHBOB HE MOTYT OBITH Ha3BaHbI
BBICOKO3()(DEKTMBHBIMHU TI0 MHOTUM HPHYUHAM, KPOME TOTO, JaJeKO HE BCe
WHTEJUIEKTyaIbHbIE aKTUBBI (PUPMBI, OCOOCHHO YHHKAaJbHBIC, SBISIFOTCS
o0beKTaMH KOMMepyeckoro obopora B 4YHMCTOM Buzae. Hekoropsie
3apyOexHble yueHble, B yacTHocTH, [lonm CrpaccMaHH CYMTAlOT, YTO
pasHHMIla MEXIy pBIHOYHOW (LleHa aKUMM * KOJNMYECTBO AaKIWi) W
Oyxrantepckoil (0amaHCOBOIM) CTOMMOCTBIO (UPMEI SIBIIETCS HauOolee
TOYHBIM OTPaXEHHEM COBOKYITHOI'O MHTEIIEKTYaJbHOrO KamnuTaia (GpupMel
("karmurana 3nanui"). Takoe NMpeaNMONOKEHNE, OUEBUTHO, CIIPABEIIHBO JIJIS
pa3BUTHIX (UHAHCOBBIX ((DOHIOBBIX) PHIHKOB WHIYCTPHAIBHBIX CTpaH,
OHAaKO HE YYWTHIBAET TaKuX (AaKTOpOB, KaK aCHMMETPHYHOCTh
nH(poOpMannK U YpOBEHb OXKUIAHUI HHBECTOPOB.

ITo muenuro A.H. Kocrenxoro n H.O. CtapkoBoii, KOMIPOMHUCCHBIM
BapHaHTOM CTOMMOCTHOH OIIEHKH MHTEIUIEKTYaIbHBIX aKTUBOB (PUPMBI NIPU
BCEX €ro HEJOCTaTKax SIBISETCS 3aTPaTHBIA MOAXOJ, MOApa3yMeBarOLIHi
BbIWIEHEHHE U3 OOIIEero MoTOKa pacxoioB (PUPMBI pacXofoB, CBSI3aHHBIX C
CO3/IaHHEM U UCTIONb30BAHUEM MHTEIIEKTYaJIbHBIX aKTHUBOB [2].

Bapyx JleB, omuH M3 BeAyIIMX OYyXrajlTepoB, MPOKJIaJIbIBAIOIINX
nytb or GAAP k nelictButenbHO MH(GOPMATUBHBIM TpoleaypaM Yy4éra,
pa3pabortan anbTepHATUBHBIA TOAXOA, KOTOPBIH IT03BOJSIET BBIBOJHUTH
MOHETapHBI  TOKa3aTeldb CTOMMOCTH IIOYTH JUII  BCEX  BHJIOB
MHTEJUIEKTYaIbHOTO KanuTaia GUpMBI U3 e€ pe3yabTaTHBHOCTH [5].

[IpencraBuTens MeHee paJMKAIBHOTO KpbUla pedopMaTopoB
Oyxrantepckoro yuéra Pobepr A. Xayamn mpeiaraeT YYuTHIBATH Kak
WHTEJUIEKTyaIbHbIE aKTWUBBI 3aTpaThl Ha IIOMCK, BBIOOp, OOydeHHE |
pa3BUTHE TepCOHAJIa U aMOPTU3UPOBATh WX, MCIIONB3YS HEKOTOPBIH CPOK
BO3MOXKHOH paboTel. DTO, 1O MHEHHIO Xaydjula, ITO3BOJHT ITONYYHUTh
OTBETHI Ha BOIPOCHI, KOTOPbIE MHBECTOPHI 33Jaf0T MeHemkepaM: “Uro BbI
JieflaeTe ¢ TMOJy4eHHBIMH B pacriopsbkeHue JeHsramu? YUro maror Bamm
TpaThl Ha IEPCOHAJI, TOPrOBbIE MapKU U HccienoBanus?” [3].

Jns  SKOHOMHCTOB ~ CTOMMOCTH ~ HMHTEJUIEKTYaJbHBIX  aKTHBOB
orpeziensercs (-MHAeKCoM ToOWHa, paBHBIM OTHOUIEHWIO PBHIHOYHOMN
CTOMMOCTH KOMITAaHHUY K e¢ 0alaHCOBOW CTOUMOCTH [6].

BBumy Bce Oombliero BkJaJa HMHTEUIEKTYyaJbHOTO KalluTajda B
SKOHOMHYECKHH POCT M pa3BUTHE CTPaH, a TaKKe HAJIWYHUs IPOOJIeM, ¢
KOTOPBIMH CTaJIKUBAIOTCSI TIPABHUTENILCTBA M KOPIOPATUBHBIA CEKTOp NpH
OlLIEHKE WHTEIJIEKTYaJbHOI'O0 KamuTala W yIpaBlieHHs UM, EBporeickas
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skoHoMuueckas komuccuss OOH yupenuna lleneByro rpynmy BBICOKOTO
YPOBHS 10 OLIEHKE U KalUTaIU3allMi UHTEJJIEKTYalIbHBIX AaKTUBOB.

LeneBast rpynmna roToBUT peKOMEHIAIIUM MO TaKUM BOIPOCaM, Kak
COBEpPILIEHCTBOBAHNE HAIIMOHAJIIBHOIO MOTEHIINAJIA C IeIbI0 KaUTaIu3auu
AMEIOIUXCA HHTEJUIEKTYaJbHBIX aKTHUBOB, PAacCUIMPEHUE BO3MOXKHOCTEH
MECTHBIX MPOU3BOJUTENEH B IENIAX MOIYUYECHHUSI U UCIOIb30BAHUS 3HAHUN U
HOBOBBEJICHHI, yIydllleHHe  BO3MOXXHOCTEH  NpPaBUTEIBCTB IO
CTUMYJIUPOBAHUIO pacrmpocTpaHeHus wuH(popManmuu B 3Tod  cdepe,
ToBEIIIIeHUE 3(H(HEKTUBHOCTH MEKIYHAPOTHOTO COTPYAHUYCCTBA B 00JIACTH
MOYYCHUS ¥ PACIIPOCTPAHCHUS 3HAHUIA U HOBOBBEIICHUI U OOMEHA UMH.

Kanuranuzanus M y4eT HHTEIUIEKTYaJIbHBIX AaKTUBOB IO3BOJISIT
MOBBICUTE 3()(EKTHBHOCTh CTPATETMYCCKOTO YIIPABIICHUS MPEANPUATHCM H,
B KOHEYHOM UTOT'€, 3KOHOMUKON B 1IEJIOM.
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®OPMYBAHHA NIHHOCTI
ABIATPAHCITIOPTHOI ITPOAYKIIII

Kanoa K.O.
Hayionanenuti asiayitinuil ynieepcumem, Yrpaina, +38044-406-78-21

[uBinpHa aBialisi € CKJIAJOBOKD YaCTUHOI €IUHOI TPaHCIOPTHOI
cucreMru Ykpainu. Ponp nuBibHOI aBiallii B 3arajlbHOMY TPaHCIIOPTHOMY
KOMIUIEKCI BH3HAYAETHCS 1I MOXIIMBICTIO 3a0e3meunTH Habarato OLIbLTY
MOPIBHSHO 3 IHIIMMHM BWAAMHU TPAHCIOPTY IIBHIKICTH IepeBe3eHb
MacakMpiB, BaHTaXIiB Ta IIOMITH, IO OCOOJMBO BHUSBISETHCS i 4ac
BUKOHAHHSI TIEPEBE3CHb Ha BENUWKI BifcTaHi. 3a0e3nedeHHs HamiHHOTO
TPAHCIIOPTHOTO 3B'SI3KY MIDK HAaceleHHMH ITyHKTaMH, aeporopTamH,
BaHTXXHUMH TEpPMiHAJIAaMHM BUMAra€ 4iTKoi KOOpJUHAIIT poOOTH HUBLIEHOT
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aBialii 3 CyMDKHMMH BHJIaMH TpaHCIIOPTY. BpaxoByrouum pO3BHUHYTY
MEpEeXKy acpoIlOpPTIB Ta aepoOAPOMIB i BOJHOYAC BiJICYTHICTH IIBHIKICHUX
Tpac Ha3eMHUX BHJIB TPaHCHOPTY, LMBUIbHA aBiamis B Mexax YKpaiHH
MOXe OyTH JIOCTaTHHO KOHKYPEHTOCIIPOMO)KHOIO Ha PUHKY MAaCaXKUPCHKUX
riepeBe3eHb Bxke nounHaroun 3 Bifcraneit 200-300 kimomerpiB. ¥ HacTymHi
POKHM IIPOTHO3YETHCSI 3pOCTaHHS 00CATY aBiallifHUX IMepeBe3eHb MacakKupiB
i BaHTaXiB, a TakKOX HaJaHHI aBilalliiHUX TOCIYT HAPOJHOMY
rOCIOJapCTBY, IO BHMaraTuMe TIIOCWJIEHHS BIUIMBY MiHTpaHCy Ha
PO3BHTOK YCiX BUJIIB TPAHCIIOPTY i KOOPAMHAIIIIO iXHBOI JisTIBHOCTI.

3a 2006 pix 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 1O YKpaiHi y
2,45 pa3u; miANpUEMCTBAMHM aBialliifHOI Taxy3l mepepaxoBaHO 167 MIH.
rpuBeHb 10 JlepxkaBHoro Oromkery Ykpainu, mo Ha 75% mnepeBuirye
noka3Huk 2005 poky.

AvHamika o6cAriB nepeBe3eHb Nacaxupis aBiauitHum
TpaHcnopToM YkpaiHu
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Puc. 1. /Ilunamika o6csris nepese3eHb naca:kupis aBianiiinum rpancnoprom y 2006 poui

JlocBin NpOBIHMX KOMITAHIH CBITY TOBOJWTH BHUCOKY €(EKTHBHICTH
JIOTICTUKM B OTPUMAaHHI CTIMKMX KOHKYPEHTHHX IiepeBar. 3aBIsKd
JoricTHi KoMItaHii 3a0e3nedyroTh HeoOXimHWH piBeHb O0OCIYrOBYBaHHS
KIHIIEBOT'O CIIOXKMBaya, HA/JAl0ud HOMY NP IbOMY II€BHY JO/ATKOBY
uiHHicTh. Ll J07aTKOBa HiHHICTE MOXKE CTOCYBAaTHCS W €IIACTUYHOCTI
MOCTaBOK MIONO BEJIMYMHHU 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 3HIKEHHS BUTpaT, 100
3a MEBHOI'O PIBHSI PUHKOBHX IiH 3a0€3MEeYNTH NPUHHATHY PEHTAOEIbHICTh
KallTajly, TapaHTyBaTH BHCOKY SKIiCThb TOBapy, 3a0e3Me4nTH NpHBaOIIMBi
YMOBH IIOCTaBKM, HaJaBaTH IJIBIOBI YMOBH OIUIaTH  IOCTaBKH,
3a0e3meuyBaTH HAW3PY4HINIl NPOCTOPOBO-4acOBI YMOBH 30iry MOIUTY i
npono3uilii. O4eBUIHO, 110 HE BaXKKO HAJATH BCi IIi KOPHUCTI CIIOKUBATY 32
HOro paxyHoK, ajie HaJ3BHYaliHO CKJIAaJHO Lie 3a0e3MeYHTH 3a BIIACHHUH
paxyHOK, aJDKe BHCOKa SIKICTh, IPUBAOJINBI YMOBH ITOCTAaBKH - I1€ J10JIaTKOBI
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BUTpaTH dYepe3 BIAXWIEHHS BiJ ONTHMI30BaHMX JIOTICTHYHHX IPOIECIB,
MIPOLIECiB BUPOOHHIITBA, BTPATH YaCTHHU e(eKTy MaclTady TOIIOo, MiIbroBi
YMOBH OIUTaTH - HEJOOTPUMAaHHS JOXOIIB BiJ BOJOZIHHS TpOIIMMA.
3a0e3meueHHs HAasIBHOCTI B MEBHOMY MICIi 1 B TEBHHN Yac - JOMATKOBI
BUTpATH 3araciB abo 10JaTKOBI TPAHCIOPTHI BUTPATH TOIIIO.

HesanexxHo Bif TOro, sKy NpPOXYKLIIO YH TIOCIYTH BHUIOTOBIISIE
KOMITaHist, 1 HEOOXiZHO ayXKe YBaXXHO CIIAKYyBaTH 3a iX IiHHicTiO. lle
crpusTUMe 30UTBIIEHHIO KOHKYPEHTHHX IiepeBar ¢ipMu Ta ii mo3uiii Ha
puHKy. LliHHicTh THpomyKHii Ta mHOCHYyr MOXe OyTH (aKTUYHOIO Ta
BiquyTHOto. (akTHyHa [iHHICT  NPOAYKIII/MOCIYr  BU3HAYAETHCS
oreparisiMi KOMIaHii 3 i BUTOTOBJICHHSI, 3aJISKUTh BiJ KIJTBKOCTI Ta BUTpAT
Ha PECypCH, IO BUKOPUCTOBYIOTHCS Y TIpoOIeci MisUTbHOCTI. BiguyrHa
LIHHICTh TPOAYKIII/TIOCIYT 3aleXUTh BiX TOro, sKi 3ycwnist ¢ipma
BUTpayda€e Ha MaKCUMaJIbHE 3aI0BOJICHHS MOTPeO KIIIEHTIB 3 THM, 1100 BOHH
BHKOPUCTOBYBAJIM SKOMOra OijJbllle JAaHOi MPOAYKIi, 3ToaHi Oymu
BUTpadaTH Ha HEi CBOI KOLITH, ajie MpH IbOMY BiAdyBas ii WIHHICTH Ta
HEeOoOXi/THICTh BUKOPUCTAHHSI.

LliHHICT U1 KITiEHTA CTBOPIOETHCS, KOJNH YCBIJIOMJICHHS IepeBar,
OTPUMaHUX B PpE3yNbTaTi CIIOXXHBAHHS NPOAYKIi, MEpeBHILyE 3arajbHi
eKCIUTyaTalliifHl 3aTpaTh Ipu ii BHTOTOBJIEHHI. Bce, MmO crocyeThes
LIHHOCTI IS KJII€HTa, OB’ s3aHO 13 I(iHOK. OCKIJIBKM I[IHA € YaCTUHOKO
CYKYITHUX EKCIUTyaTallifHUX 3aTpaT, MOBHHHA iICHYBaTH B3a€MO3AJICKHICTH
MIX I[IHOIO Ta I[IHHICTIO, [0 CIIPUHAMAETHCS TOKYIIIIEM. 3BiJICH, YUM BHIIIHM
€ piBeHb I[HHOCTI, THM OUIBII BHCOKY I[IHY Ha MPOMYKINI MOXXHA
BCTaHOBJIOBAaTH. | HaBmakw, SIKIIO I[iHA IEPEBUIIYE IIHHICTH, TO MPOAAK
MOX€E CKOpOTHTHCS. KoMIaHisiM BaXkJIMBO YITKO PO3YMITH, y 4YOMY, 3a
JIyMKOIO TIOKYIIIIB Ta CHOXXMBAYiB, CKJIAJAETHCS IIHHICTD MPOMO3MUIIIH,
TOOTO CHIO)KMBYA BAPTICTh.

Jmst Toro, o6 3p03yMiTH SKUM YMHOM KOMIIAHIT CTBOPIOIOTH I[IHHICTh
CBOET MPOJIYKIii, MOTPIOHO JETaJbHO PO3IJISIHYTH MOHSTTS JIaHIFOTa
CTBOpeHHs1 miHHOCTI. lle MOHATTS € 3aCHOBaHWUM Ha TOMY, IO LiHHICTh
CTBOPIOETHCSI HA KOXXHOMY €Tali CTBOPEHHs MPOAYKIii, MPOTATOM yChOTO
TIPOLIECY 1 CTOCYETHCSI KOXKHOTO OKPEMOT0 B3SITOro TpatiBHuKa. [Ipn npomy
TUSUTBHICTh OYIb-sIKOi KOMMAHIT MOXXKHA DPO3IUIATH HA BEIHKY KUIBKICTh
YaCTUH 3aJISKHO BiJ] BUIIB JISUTBHOCTI, SIKi HAJAIOTh IIHHICTH MaHOyTHIN
nponykuii/mocayraM. OCHOBHHUM €JIEMEHTOM Ta CKJIaJIOBOIO 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 4epry INpo 3aluTh Ta OakaHHS KIIE€HTa,
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3aJI0BOJIEHHSI MOro moTped 1 SIKUM YMHOM iX mpans MOXe BIUIMHYTH Ha
LIHHICTb, 0 HA/IAETHCS CrIOKUBaydy. KpiM 11p0ro, KOMIaHisiM noTpiOHO He
JIUIIE TTOCTIHHO YIPABJISATH JIAHIFOTOM CTBOPEHHS I[IHHOCTI MiJ 9ac CBOEL
TSUTPHOCTI, OTHAK BOHHM TIOBUHHI BPaXOBYBaTH CIIPUHHATTS JaHOI I[IHHOCTI
KIIi€HTaMU, TaK SK OCHOBHOK) METOK JisUTBHOCTI (ipMH € IO3UTHBHE
CIPUHHATTS CTBOPEHOI HEI0 I[iHHOCTI 3 OOKy crnoxuBaua. [lpu mpomy
BaXXJIUBO 3BEPTATH yBary He JIMIIE Ha SKiCHI ITapaMeTpy MpOoAyKLii, a i Ha
HEMOXJTUBICTh ii 3amind. ToOTO, HEOOXiTHO TIEPEKOHATH KITi€HTA, IO HE
ICHye 3aMiHHUKIB JaHOI IMPOIYKIIi/MOCIYyr, IO aBTOMAaTW4HO JoJa€ il
IIHHOCTI.

Butpatn kommnaHii Ha BUpOOHHUTBO MPOIYKIii HE MAlOTh CYTTEBOTO
BIUIMBY Ha IliHy. OCHOBOIO I[IHOYTBOPCHHS € HacamIiepes Mmorpedu
kiieHTiB. OOCITYyrOByBaHHS KJIIEHTIB JJa€ MOXJIMBICTH st JudepeHiiarii
NpoAyKLii Ta MozepHi3awii npono3unii GipMu TakuM YHUHOM, 100 BOHA
3aJI0BOJIBHSIIA 1H/MBIAyanbHI BUMOTHM KOXHOTO KI€HTAa. Y OyIb-IKOMY
BUNAJKYy, CIIOKMBAa4dl KOPHUCTYIOTbCS HE TOBapaMuW/TOCIyramu, a
nepeBaraMy, SKi BOHM OTPUMYIOTh Bil iX BHKopHcTaHHs. Kommanis
TIOBUHHA BU3HAYHTH iHIII CIIOCOOM HAJaHHS IIHHOCTI KJIIE€HTY, OKpIM THX,
110 HOCUTH TPOAYKT/TIOCTYTa 3aJIe)KHO BiJl BUTPAT Ha I BUTOTOBJICHHSI.

LiHHiCTh JUIS KII€HTa BIiMYYBAETHCI y TOMY BHUMAJKY, KOJIH
CIPUHHSATTS TIepeBar, OTPUMaHMUX BiJ] MPOIYKTY YU MOCIYTH, € BUIIUM Bij
3araJIbHUX eKCIUTyaTariitaux 3atpat. OCHOBHOK 3aJa4CH0 NI KOMIAHIH €
i JIBUIIEHHS [IHHOCTI JUTS KJII€HTA, NIUITXOM IOKPAIICHHS SKOCTI Tepenar,
IO CHIPUHMAIOThCSA CHOKMBauaMU. HalaHHS SIKICHMX JIOTICTHYHUX MOCIYT
MOJKE 3HAYHO MIABUIUTH PIBEHb IIIHHOCTI MPOYKIIii/TIOCITYT.

CKOPOCTHOM KEJE3HOJOPOXXHBIN
TPAHCIIOPT - TEPCIIEKTUBHI PA3BUTHS B
MHPOBOM MACHITABE

Xapnamosa FO.A.
Cmagpononsckuil 20cyoapcmeennbiil yHusepcumem, mei. 7(8652) 35-32-61,
ykharlamova@yandex.ru

Spxo BbIpaXKCHHOW TEHACHLUUEH B MHPOBOM JKEJIE3HOJOPOKHOM
CTPOUTENBCTBE SIBIISIETCS CO3/1aHue BBICOKOCKOPOCTHBIX
KEJE3HOJOPOXKHBIX CeTel M TEXHOJOTHMYECKHX YCTPOICTB HOBOIO
MOKOJIEHUS,, B YAacCTHOCTH, II0E3/10B Ha MAarHUTHOM IOJABECKE, KOTOpbIE
JBIDKYTCS M YOPaBISAIOTCS MAarHUTHBIMM CHJIaMM M HE KacaroTcs
MOBEPXHOCTH peibca. Kpome Toro, Ha cMeHy CHIIOBOMY F€ONOIUTHYECKOMY
HHCTPYMEHTApHIO, XapaKTepHOMY M YXOAAIIMX B MPOILIOE 3IOX,
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MIPUXOJUT TEXHOJOTMYECKUH HHCTPYMEHTApHUid, MPEJCTaBICHHBIA 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 COTJIacOBaHHOM MYJIBTHUCHCTEMON HOBBIX TEXHOJIOTHH, B
YAaCTHOCTH, HOBBIX CHCTEM TpaHCIopTa. JlaHHOE yTBEp)KJECHHE BIIOJIHE
corjacyercs ¢ TE3MCOM O TOM, YTO MHUpP CTOUT Ha IIOpOre CO3JaHus
MHUPOBOH CETH BBICOKOCKOPOCTHBIX JKEJIE3HBIX JOPOI — MACCAKUPCKUX U
TPY30BBIX II0€3/I0B Ha MarHMTHOW monBecke. Pumocodust ycmexa Ha
JKEJE3HBIX JIOPOrax, KOTOpas aHaJOTHM4YHa JIFOOBIM JPYTHMM  OTPAaCisM
SKOHOMUKH, JIOJDKHA OBITH CBSI3aHa C CO3JIaHWEM YCIIOBHH HEOOXOJUMBIX
JUIs TIpOrpecca ¥ WHHOBAIMH, a BHEJPEHUE TEXHOJIOTHH, CIIOCOOCTBYIOIINX
Pa3BUTHIO CKOPOCTHOT'O JBIKEHUS, COOTBETCBYET CO3/aHUI0 HMMUJKA
WHHOBAIIMOHHOT'O MPOPHIBA.

B manHOM ciydae oOpa3IloBOM CTpaHON TaKOro MPOPHIBA SIBIISETCS
SlnoHuns, koTopas BCEMH CHJIAMU CTPEMHUTCS IPEBPATUTHCS B CTpaHy
JUiepa TEXHOJOTMYECKOr0 U COLUMOKYJIBTYPHOTO Pa3BUTHS, YTO CBS3aHO
TaK)Xe C aKTUBHBIM BHEIPEHUEM HOBBIX TEXHOJIOTHH Ha KeJIe3HOIOPOKHOM
TpaHCIIOPTE, TJ€ SIOHIBI MPOJOIDKAIOT OCTaBAaThCS 3aKOHOAATEISIMU
TexHH4Yecko Mojpl. OnHako, uMeHHO B Kurae Obuta OTKpbITa HepBas 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 cosgaHue
KEJIE3HOJJOPOXKHBIX MYyTEeH ISl CBEPXCKOPOCTHHIX moe3noB. [lmanupyercs
cBA3aTh LeHTp baBapuu - MIOHXEH C €ro a3ponopToM.

JIBWKymuecs Ha MarHUTHOW TTOJIBECKE T0€3/1a — 3TO BBICTPOCHHBIA B
MIPOCTPAHCTBE NPHHLUINAIBLHO HOBBIH TEXHONPOMBINLICHHBIN ykinan. B
KayecTBe TIJI00abHOM WMHHOBALIMU JKEJIE3HBIE JOPOTH IPEJOIpEenIn
TIOSIBJIEHHE OYEPEIHOro OOJBIIOro SKoHOMHuuYeckoro mukna (1842 — 1897
rr. corinacHo H.JI. KonnpatbeBy) B BUjie, IPEkIe BCETO, TEXHOIOTTICCKOTO
obonoBienns. B 3amanHoi H.Jl. KonapaTheBbIM JOMHMHAHTE POCCHICKHI
uccnenoBatens C.JO. Tnma3eeB B NpeACTaBIEHHOM UM TEOpHUHU
JIONTOCPOYHOTO  TEXHUKO-DKOHOMHYECKOTO Ppa3BUTUSl  BBLIENSET IMSTh
TEXHOJIOTMYECKUX  YKJIaJOB, XapaKTepPHBIX B Pa3BUTHH  MHPOBOU
UUBWIM3ALUH, TJ€ JKEIE3HOJOPO)KHOMY  CTPOUTENBCTBY  OTBOJMT
JIOMUHHUpYIOlIee MOoJIIoKeHne 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 II100aNbHBIA COIMOKYIBTYPHBINH XapakTep, U Kyaa yxe
aKTHBHO CTPEMSTCS €BPOIEHCKNE U a3UaTCKHe IKOHOMHIECKUE JTHEPHI.
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Jls co3nmaHus MOe3/10B Ha MarHUTHOM MoABECKE TpeOyeTcsl MINPOKHHA
KPYr TEXHOJIOTHH, KOTOpHIE BIIOCIEACTBUM MOTYT CTaTb HOBBIMHU
HCTOYHHMKAMHU POCTa SKOHOMHMKH U CO3JaHus Oonbiioi npubsum. imMenHo
10 3TOW NMPUYUHE MHOTHE CTPaHbl MPEANPHUHUMAIOT aKTUBHBIE YCWIINS B
9TOM HampaBleHWH. TEXHOJOTMH «MarjieB» OJHH W3 HEMHOTHX B
COBPEMEHHOM MHUpE, KOTOpbIE MpEeIJIaraloT BBIXOA K (HOPMHPOBAHHUIO
HOBOT'O TEXHO-TIPOMBIIIIEHHOTO YKJIaJa, KOTOPHIH MOXeET OBITh CO3/1aH
TOJBKO Ha OCHOBE (POPMHUPOBAHMS MOJTHOMACIITAOHBIX IPOU3BOJUTEIHHBIX
CHJI, COOPraHM3YIOUIMX B CBOEM YCTPOHCTBE cdepy pa3BUBAIOLIETO
oOpazoBanusi, (pyHIaMEHTANbHON NPaKTHKO-OPHEHTHPOBAHHOW Hayke |
WHHOBAIIMOHHOW MPOMBIIIJIEHHOCTH.

CoBpemeHHast Poccust MoxkeT M 00s3aHa aKTUBHO BKJIIOYUTHCS B
IIPOLIECC MOCTPOEHMS CKOPOCTHOM JKEJIE3HONOPOXKHOW CeTH Ha IpaBax
CO3/IaHMsI €BPOa3HAaTCKOrO0 CYXOIYTHOTO MOCTa Kak KOpPHAOpa pa3BUTHUSA
€BPa3UiICKOr0 KOHTMHEHTa, TJ€ yTpaTa pPOCCUICKOrO BIMSHHUS upeBara
CephE3HBIMU TIOJIUTUYECKUMH KaTaKIM3MaMH, O YeM B CBOE BpeMs
MPEIYNpPeXaan WU3BECTHBIH PYCCKHHA  (PII1ocod N.A. Wnbun. Ha
OmDKaWIIyl0  TEpCIeKTHBY  TNPENCTABISIETCS  BIIOJHE  OINPaBIaHHOM
peKkoHcTpyKImst  TpaHCCHOMPCKOM  KEJIEe3HONOPO)KHOW ~ MarucTpaind |
MpUJIETaoIUX K HEH ¢ BOCTOKAa M 3amajia y4acTKOB, KOTOpas MpPUBEAET K
CO3/JaHUI0O E€AMHOr0, a 4Yepe3 Kakoe-TO BpeMs — M CKOPOCTHOIO
xese3HogopokHoro nmytd JIoHaoH - Tokno (C BepOSTHBIM BBIXOJOM Ha
kuTalickue  moptel).  CoopykeHHe  TOIOOHOH  TpaHCEBpa3HHCKOMH
MarucTpajal HECeT €ro y4yaCTHHKaM BIIOJIHE peallbHble MOIUTUYECKHUE U
SKOHOMHWYECKHE BBITOJbI, MAacIITadbl W JIONITOCPOYHOCTH  KOTOPBIX
COOTBETCTBYIOT MacITabam J0JITOCPOYHOCTH POEKTa.

s OAO «PX]/l» peannzanus MacmITaOHBIX TPaHCHOPTHBIX
MIPOEKTOB BHIMTCS, IO CYTH, B paMKaX TPEX OCHOBHBIX I'€ONMOJHTUYECKHX
oceii EBpasmiickoro koHtmHeHTa (3aman, Bocrox u IOr). Ilpm stom
BO3MOXKHO ~ O0pa3oBaHME€  HOBOW  KOH(HIypalMd  TPaHCIOPTHO-
MONUTHYECKAX CBSI3€H, HAmpuMep, B a3MaTCKOM HalpaBJeHUW, THe
COXpaHsETCsl BHICOKUH TEMIT SKOHOMHUYECKOT'O POCTa M TOJILKO HaYMHAETCS
mpolecc co3iaHusi 0a30BOH CHCTEMBI TPaHCHOPTHHIX KOpuaopoB. Bce
BBIIICYKa3aHHOE  3HAYMTEIbHO  YCWJIMBAeT  BIACTHble  (pyHKIMHU
TEXHOKPAaTUUECKOr0  HMHCTPYMEHTapus, IIpeBpamias €ero B  aKTop
MOJIUTUYECKOr 0 Mpolecca.

Kene3HomopoKHBIN KOMIUIEKC — OJMH U3 HEMHOTUX BO3MOXHOCTEU
Poccum (Hapsimy C DHEPreTMUECKMMH HWCTOYHMKAaMH, BOEHHBIMH U
aI9POKOCMUYECKMMHU TEXHOJOTMSIMH) B IUIaHE BBIXOA €€ Ha HOBBIE
reoctpaterudeckue  pyoexu. K HECOMHEHHBIM  NPEUMYIIECTBAM
POCCHIICKOTO  KE€JIE€3HONOPOXKHOTO TPAHCIIOPTHOTO KOMILIEKCAa TaKKe
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MOXHO OTHECTH IOCTAaTOYHYIO CHIPhEBYIO CaMOOOECHEYEeHHOCTh CTPaHBl,
BBICOKUII YpOBEHb POCCHUICKON TpPAHCIOPTHOM HAayKd U TEXHUKHU,
KBaJM(UIMPOBAHHBIN  KaJpOBBIH  COCTaB, IOTCHIMAJIBHO  KPYITHBIE
MacmTadbl BHYTPEHHEr0 PbIHKA, MO3TOMY OH C €r0 MHOT'OYMCICHHBIMHU
KOMIIOHEHTaMH  BIIOJIHE  MOXET  CcTaTb  MOIIHOM  poccuiickoi
TpaHCHAIMOHAIBHON CTPYKTYPOH, CHOCOOHON Ha paBHBIX MPUHATH ydacTHE
B OopbOe 3a MHUpPOBOH [OXOA B MpOLECCE MOJKIIOYEHUS] K MHPOBOM
HMHHOBAIlHOHHO-TEXHOJIOTHYECKOH CUCTEME.

Takum obpazom, MEPCIEKTUBBI pa3BUTUSL CKOpPOCTHOT'O
KEJE3HOJOPO)KHOIO TpaHCIOpTa B MHPOBOM MacimiTabe BO MHOI'OM
CBA3aHbl C TEHACHUUSAMH BHEAPEHHS WHHOBAI[MOHHBIX TEXHOJOTHH, B
YaCTHOCTH, «MAarjeB», MPETEeHAYIONMX Ha OCHOBY CO3JAaHUS OYEPEAHOTO
TEXHONPOMBIIUIEHHOTO yKJaAa, a TaKkKe C MEepeOCMBICIEHHON pOJbI0
coBpeMeHHOIH Poccun, cnocoOHOW CBsA3aTh KAaueCTBEHHO HOBBIMU
TPaHCHOPTHBIMU ceTaMu 3anaf U BocTok.

MOBYJIOBA THOOPMAIIIMHOTO MEHEI)KMEHTY
B ATPO-ITPOMUCJIOBOMY KOMIIJVIEKCI

Vwaxoe E.IL,
Binnuyvka @inis Kuiscokozo incmumymy 6isnecy i mexnonoeit.  Eushakov2002@ukr.net

Ha cyyacHOMy eTami YTOCKOHAJICHHIO YIIPABIHHS 1 IOJIMIIICHHIO
SKOCTI ~ €KOHOMIUHOI  iH(opMallii chpusie BUKOPUCTAaHHS  3aco0iB
00YHMCITIOBAJILHOT TEXHIKU JUIsl 00JIKY, aHaJi3y rOCIOAaPChKOi JiSUIBHOCTI 1
TUTaHYBaHHS BUPOOHMITBA. Benukuii oO6csar ekoHOMIuHOI iH(popMarii, SKui
Oe3mepepBHO 30UTBIIYETHCS Y 3B'SA3KY 13 3pPOCTAHHAM CYCIIJIBHOTO
BHPOOHUIITBA, TMOTpeOye MOMAIBIIOrO BIOCKOHAJICHHS OOJIKOBOI 1
KOHTPOJIbHO-aHAJIITHYHOI POOOTH.

APM ekoHOMicTa sBNIsi€e CO0OK 3acid aBTOMAaTH3aIli Tparli
MEPCOHANTY, SKHH 3aliMaeThCsl OpraHi3alli€l0 MPOIECiB BUPOOHUIITBA,
MOITYKOM [UIAXIB JUISl MiJBHIICHHS WOro CS(QEKTHBHOCTI, PO3POOKOI0
TIONITUKY YNPaBIIHHS BUPOOHUITBOM 1 SBJsIE OO0 (DYHKIIOHATIBHY
CrewianizoBaHy JIIOJMHO - MAIIMHHY CHCTEMY.

Posnoninena cucrema oOpoOKM naHWX B yMOBax (yHKI[IOHYBaHHS
APM exoHoMicTa OyayeThCsl HAa OCHOBI BUAUJICHHS HACTYITHUX TPHOX PiBHIB
YIIPaBIiHHS:

- Bumioro (Ha ocHoBi APM III kareropii), Ha SIKOMY 3iHCHIOEThCS
VIpaBIiHHS TPOIECOM BUPOOHHUIITBA 1 OIIHKOI HOro C(pEeKTHBHOCTI B
iJIOMY;
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- cepennboro (Ha ocHoBi APM Il kareropii), Ha sKOMY
3IHCHIOETBCS YIIPABIIiHHS HA PiBHI AIJITHOK BUPOOHMIITBA;

- Hk4oro (Ha ocHoBi APM I kateropii), Ha SKOMY 3iHCHIOETHCS
Oe3rocepeiHe yIIPaBIIiHHS AiSUTBHICTIO AUISTHKH, OpUTajy, CKIIaay, BIIUIIKY
iT. M.

APM 1 kareropii npusHaueHe it (QOpMYBaHHS 1 MiATOTOBKH
TIEPBUHHOI iH(pOpMaIlii 0e3mocepeTHFO Ha MICISAX il BHHUKHCHHS, a TaKOXK
JUIsl pillleHHS HEOOXiJHWX OpraHi3aliiHO-eKOHOMIYHMX 3aaad. [lepBuHHI
JTAaHHI PEECTPYIOThCS OE3MOCepeHhO Ha POOOYOMY MiCIli 1X BUHUKHEHHS 1
nepearoThesl M0 BH3HaueHOMY JsaHIfokKy. 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 QHAJNITUYHUX 3a/4ad, TYT TaKOX
3IHCHIOETBCS BUSIBJIICHHS BIJIXWICHb BiJl HOpPMajJbHHUX YMOB Tpali o
ninssHKaM BHpoOOHMITBA. Bcest iHpopMamis, mo oOpoOnseTbess Ha IOMY
erami, MiJUIsrae  JIOTIYHOMY  KOHTPOJIIO Ha  KOPEKTHICTb, TaKOX
3IIIHCHIOETBCS aBTOMAaTHYHUN KOHTPOJIb 3a BiIIOBIHICTIO JaHWUX peasibHil
cUTyalii. APM 1III kateropii mpu3HaueHe s aHaiily poOOTH
CTPYKTYPHUX MiJAPO3ALTIB 1 MANPUEMCTBA B IMJIOMY, IS y3arallbHCHHS
3BEJICHMH JIaHWX, TIOB'SI3aHMX 3 pINIEHHSM perylaMeHTHHX 3a7ad Mo
CKJaJlaHHS  ONEepPaTUBHOL 1 TepiomuyHOi  3BITHOCTi, 3/IHCHEHHS
OIIEpPaTHBHOTO KOHTPOJIIO, pO3POOKHM  CTpaTeriyHUX pilleHb MO0
TIOMIIIIEHHS YIIPaBJIiHHS MPOIIECOM BUPOOHHIITBA.

Ha migcraBi craTMCTWYHOI, OIEpaTHBHOI, HOPMAaTWUBHOI 1
OyxranTepchkoi iH(poOpMAaIlii BCi 3alliKaBJICHI CTOPOHU 0a)KAIOTh OIIHUTHU
(iHaHCOBHMI CTaH MIiANPUEMCTBA. a JJIsI CAMOTO MiJIPUEMCTBA BaXKIIMBO HE
CTUTBKM BW3HAuYeHHS Horo (piHaHCOBHX pE3YJbTATIB, CKIIBKU ITPOBEICHHS
MOCTiIHHOI poOOTH, HampaBjieHOi Ha i1 mokpamjaHHs. 3 MHi€l0 METOI Ha
MANIPUEMCTBAaX ~ 3MIHCHIOIOTH  aHami3  (QiHaHcOBUX 1  BHPOOHHYHMX
pe3ynbTatiB, SKHH JOCHIIPKYyE EKOHOMIKY MiANpPUEMCTBA, (OPMYyBaHHS
MIPOTHO3Y 1 METOMIB JOCATHEHHS HAHOMMKINX ITiIeH.

AmHamiz  pe3ynbTaTiB JAiSUIBHOCTI ITJIPHEMCTBA 3 BUKOPHUCTAHHS
KOMIT'IOTEpPHOI TEXHIKM MOTpe0ye pIllIeHHs] HACTYITHUX OCHOBHHX 3ajad —
aHaJli3 CTPYKTYpH MaiiHa MiANPUEMCTBA 1 PKEpesn HOro CTBOPEHHs, aHalli3
MOKA3HUKIB JIIKBIHOCTI MiANPUEMCTBA, aHaJ3 MOKa3HHUKIB (iHAHCOBOI
CTIMKOCTI T IIPUEMCTRA, aH”ami3 IIOKa3HUKIB OLIIHKA
KPEIUTOCIPOMOKHOCTI ITiIIPUEMCTBA, aHANi3 TMOKAa3HUKIB €¢(pEeKTUBHOCTI
BUPOOHMLTBA i BIUIMBY Ha HUX BHPOOHMYMX (aKTOPIB i HABKOJIMIIHBOTO
cepeqoBUINA, TPOrHO3YBaHHS BUPOOHMYMX 1 (DiHAHCOBHX pE3yJIbTaTiB
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MalOyTHIX BUPOOHUYMX IHUKIIB, pO3pOOKY YIIPaBIiHCHKUX PIllIEHb 1 OIIHKY
KIUJIBKICHUX pe3yNbTaTiB BiJl BIIPOBA/DKEHHS X B BUPOOHHYY IIPAKTUKY.

@diHaHCOBUH  pe3yabTaT  AiSUTBHOCTI  CUTBCHKOT'OCHOJAPCHKUX
MANIPUEMCTB IUIAHYETHCSI Ha TMOYATKy POKY Ha TMiJcTaBi BHPOOHUYOL
MIPOrpaMH Ta JIOTOBOPIB i3 MOKYIIISIMH PO MPOJIAXK CLIBCHKOTrOCTIONAapChKOT
nponykuii. BukoHaHHS 1€l 4YacTMHM IUIaHy MiACYMOBYIOTH Yy KiHII
KOXKHOTO Micsilisl 32 JaHUMH OyXTalTepchbKoro oONiKy, BHUXOASYM 3
IUIAHOBOI ~ COOIBapTOCTI  peasi3oBaHOl IMPOAYKII IMOTOYHOTO  DOKY,
BHUKOHAHUX POOIT 1 HATAHUX TTOCITYT.

[Tpn mpoBeneHHI OpraHizaliifHO-eKOHOMIYHOTO aHali3y MOTpiOHO
BpPaxoBYBaTH CTPYKTYPHO-JIOTIYHY CXeMy iH(OpMAIiifHUX TOTOKIB, sKa
BiIoOpaxka€ TMpPOIECH OOMiHY HOPMATHBHO-JIOBITKOBOIO 1 OIEPATHBHOIO
inpopmariero B APM.

Cri npu bOMY 3BaXKaTH Ha Te, IO 110 CYTi CIPaBH, MEHEHKMEHT
opraHizamiiHoi cdepu TOBHHEH 3acTOCOBYBATH HOBi iH(OpMaIiiHi
texHonorii. Ilix HOBOI0O iH(pOPMAII{HOIO TEXHOJIOTIEID PO3YMI€ThCS
CYKYITHICTh TIPUHIIMIIOBO HOBHX 3acO0IB i METONIB OOpOOKH MaHUX, SKi
SBIISIFOTH  COOOKO0  IIUTICHI  TEXHOJIOTIYHI cHcTeMH 1 3a0e3nedyroTh
LJIeCTIpIMOBaHE CTBOPEHHs, TIepeaady, 30epekeHHS 1 BilOOpaskeHHS
iH(pOpPMAIIfHOrO MPOAYKTY 3 HAMEHIIMMH BUTPAaTaMu 1 B BiMOBIAHOCTI i3
3aKOHOMIPHOCTSIMH ~ COLIAIBHOTO cepepoBumia. Jlami jayxke BasKJIMBO
BpaxoByBaTH Te, 10 00’ €KTOM JOCIiKeHHsI B iH(OpMaIiiiHii TeXHOIOTIi €
HE TPaJAWLIHHUKA 1HKEHepHUH (TEeXHI4HI 1 MporpamHi 3aco0u), a sKiCHO
HOBUH “JISUTBHOCTHHUN”, MATPYHTS SIKOT'O — B3AEMOJIisl B CUCTEMI JIIOJJMHA —
EOM - cormianbre cepenoBuine. ToOTO MOKHA BHCIIOBUTHCH TAKUM YHHOM,
110 TEXHOJIOTis — IIe He TUIBKH JIesiKa OpraHi3allisi IPUPOAHIX MPOLECIB, sKa
CIpsIMOBaHA Ha CTBOPEHHS IITYYHUX 00 €KTIB, ajie i HayKka Ipo HaWKpamii
criocodu 1€l opranizamii, TOOTO TOBMHHO pO3PI3HATH I1H(OpMauiiHy
TEXHOJIOTIIO SIK HAyKY 1 SIK IIPaKTUKY.

TexHomoris, TakUM 4YHHOM, CTa€ IPUPOIHIM IPOJOBKEHHIM
(yHIaMeHTanbHOI HayKW B HAyIl TEXHIUHIH, IO 3IIHCHIOETHCS dYepes
peautizaiiito ifiell B Macmradax BUPOOHHIITBA.

EKOHOMIYHI TPAHC®OPMAIIII
HOCTCOMIAJICTHYHOT'O TOCITIOJAPCTBA
YKPAIHU

Vwaxoea B.E.
Hayionanenuit mexuivnuii ynisepcumem Ykpainu ,, K11, Eushakov2002@ukr.net

P03BUTOK CBITOBOTO EKOHOMIYHOTO TPOIECY B CYYaCHUM Tepiof
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XapaKTepU3YEThCS 3POCTAHHSM IHTEpHAIlIOHAMI3AIlil Ta TiIodaizamii
BUPOOHMLTBA, SIKE (QYHKIIOHYe IEpEBaXHO HA PHHKOBHX 3acagax. Y
3BS3KY 3 MMM JUIs IIOCTCOLaJiICTHYHHMX KpaiH komumusoro CPCP
0COOJIMBO BEJTMKOTO 3HaYeHHs HaOyBalOTh €KOHOMi4HI TpaHc(opMarii, sSKi
TIJIBKH 1 CIPOMOXKHI 3a0€3MeYnTH AUHAMIYHE Ta €EeKTHBHE iX BXOHKEHHS
Y CBITOBY CHCTEMY rOCIIOIapCTBa.

OCHOBHOIO METOIO Ii€i poOOTH € HAyKOBa PO3poOKa MpoOIieM, IO
TIOB'sI3aH1 3 CYTHICTIO 1 OCOOJHMBOCTSIMH €KOHOMIYHHMX TpaHchopmariii B
Vkpaini Ha OCHOBI BHSBIICHHS TEHJCHLIH I[UX IPOLECIB IIIIXOM
TIOPIBHSUIBHOTO ~ aHali3y EKOHOMIKM pI3HHX KpaiH, NOIIyKy HUIIXIB
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 O3HAKM LILOTO MOHATTSA. PHHKOBI BITHOCHHU € HE
Tibku (eHOMEHOM (a3u OOMiHY, BOHM ITOUIMPIOIOTHCS Ha BCi (as3u
CYCHIJIBHOTO BiJTBOPEHHS, B PETYIIIOBaHHI SKOrO aKTUBHA POJIb HAJIEKUTh
nepxkaBi. ToMmy cydacHa pHHKOBa €KOHOMIKa Mae€ BH3HA4aTHCS SIK
JIep>)KaBHO peryboBaHa PUHKOBA €KOHOMIKa.

ChopMynroBaHi  BUXiMHI  TOJNOXKEHHS  MIOAO  TPAKTyBaHHS
HECTIMKOCTI CYCHIJIbHOI CHCTEMH, KOJIU i CTPYKTYpHI 3B'SI3KM HIEpecTaioTh
BiAMOBimaTH mOTpebaM  CaMOJOCTATHHOTO  DPO3BUTKY,  BHKIHMKAIOTh
CyNepeyHoCTi, 10 BeAyTh JIO 3aHEMajy CTapoi CHUCTEMH, Ta BOJAHOYAC
MIOPOUKYIOTh O0'€KTHBHY HEOOXIJIHICTh IEPEXOAY 0 MPUHIMIIOBO HOBOI
€KOHOMIYHOI CHCTEMHU.

BusiBnieni ocoOMMBOCTI TpaHC)OPMALIIHOTO MPOLIECY B IEPEXiaHUNA
nepioz, IIO IOB'S3aHi HE 3 TPaAULiAHAM, a 3 OOEpPHEHWM XapaKTepOM
CTaHOBJIGHHS PHHKOBHX BIiJIHOCMH. BiH monsirae He B mepexoai Bif
HaTypaJIbHOTO 10 PUHKOBOT'O T'OCIIOJAPCTBA, 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 CTpaTETii HE
Ha370TaHsAIY0ro0, a BHIEPEHKAIOYOr0 THITy 3 HayKOBO-TEXHOJIOTIYHOIO,
IHHOBALIHHOIO CIPSIMOBAHICTIO Ta IIMPOKUM BUKOPHUCTAHHSIM JiepKaBHO-
PETYNIOIOYMX MEXaHIi3MIB 1 Cy4acHHX METONiB TPOTrHO3YBaHHS,
MIpOrpaMyBaHHS TOIIO.

[IpoBenenunii KOMIIEKCHHUH, CHCTEMHHMH Ta IOPIBHSAJIBHUN aHai3
TpaHchopMaIlifHOro mporecy B YKpaiHi i B MOCTCOIIATICTUYHUX KpaiHaX
konunrHeoro CPCP Ha ocHOBi 20 axTyajgbHHUX KpHUTEpiiB eKOHOMIYHOI i
COIIaNBHO-TIONITHYHOI  cep Ta 3poOJIeHI  BIMNOBITHI  BUCHOBKHU
TEOPETHUYHOTO 1 TPAKTUYHOT'O 3HAYECHHSL.
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PENNPECUBHA JISIJIBHICTh BUIIIUX OPTAHIB
BJIAJIM YKPATHU IIOJIO HAYKOBOI
THTEJITEHIIII B 1920 - 1930-X PP

Jlumeun H.M.
Kuiscoruii nayionansnuil mopaoeenbHo-eko HOMINHULL yHIgepcumen
men. (044) 5314709, e-mail: www.knteu.kiev.ua)

[Monituka Pansgacekoro Coro3y sBIsUIa COOOI BUKOHAHHS MAacH
pillleHb TONITUYHMM KEpiBHUITBOM. BcClo cnpaBy NpUHHATTA pillleHb B
CPCP wmoHomomizyBaB Kkjac HOMEHKJIATypu. LleHTpamMu npHHAHSATTS
BaXJTUBHX IIOJIITHYHUX pimieHs Oyau He Pamy, sk ne Oyno 3adikcoBaHo B
Koncturynii CPCP 1924 p., a cremianbHi OopraHd, Tak 3BaHi MapriiHi
KoMiTeTn pi3Hux piBHiB: BiJ LleHTpansHoro xomirtery (LIK) mo patikomis
Komynicrnunoi maprii Pagsucekoro Cotozy (KIIPC). BumumM opranom
napriiiaux xomirteriB KITPC Oynu miieHyMH X KOMITETiB, TOOTO 310paHHs
BCiX iX wieHiB. Aje, (aKTUYHO BCi pillleHHs, siki Hium Bix ['eHepanbHOro
cekperaps BKII(6) BukonyBanu He mienymu, a [lomitoropo IIK KITPC Tta
cekperapiaTé napTiiHUX KoMiTteTiB. [Ticns npuiAHATTS pileHHs, CKIIaaaBcs
BIIMIOBiTHUI TPOTOKON Ha 3acimanHi [lomiTOropo, sKuil mig Tpudom
«TAEMHO» HAINpaBisBCS B HAA3BHYaliHI opraHu: Ham3BuuaiHHN KOMIiTeT
(HK), [HepxaBue mnapriiine ympasminas (/JI1Y), Hapomuuit komicapiat
BHyTpimmHixX crnpas (HKBC). Came Haj3Bu4aiiHi opraHu 30upajin marepiai
JUI TIPOBEJICHHS TYYHUX CYJIOBHX IIPOIECIB, 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 I103aCyJOBHH
pO3CTpisl), J1a€ TMiACTaBM BBaXaTW, IO I[i OpraHW MiCHO Oynu
«KapaJlbHUMHU» B IOBHOMY PO3YMiHHI IIbOTO CJIOBa 1 HISIKOIO OXOPOHOIO
npaB JIIOJEH, SIK 1€ MOIJIO 3[aBaTWCS Ha IEpUIMH TOrjsi, BOHH HeE
3aiimarnucsi. Haromocnmo, 1o 10 kapajabHUX OpraHiB BiHOCSTHCS i Cy/IOBi
OpraHH, SIKi TeX OyJIM BUKOHABIIMHU BOJI MapTii B MIPOBEJEHHI MOTITHIHIX
pernpecii.

BummM 3akoHofaBunM opraHoMm B Ykpaincekiit CPP mo 1925 p. Gyna
Pana napomuux xomicapiB (PamHapkom), sika BUKOHyBana (GyHKIIT ypsiy.
Are, ¢dakTHYHO Bci pilIeHHS HOUTM 3 LEHTpY 1 HpuiManucs Ha piBHI
I'enepanbaoro cexperaps LIK PKII(6) Ta miaBnamHoro iiomy IlomitOropo
LK PKTI(6).

3 1925 p. BepxoBHa Biaga B Ykpaini Hajexana BceykpaiHcbkomy
3’3MoBi pax, a B mepiom Mik 3’3mamum — Bceykpaincekomy I[[BK
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(Bceykpaincekuii  neHTpanbHuE BukoHaBumii komiter BVYIIBK). Pana
Hapoxnux KowmicapiB — ypsin pansHcbkoi YKpaiHH TEepeTBOPIOETHCS B
posnopsauuii opran BYIIBK.

3a HoBoto Koncrurymiero YCPP 1937 p., BUIIMM 3aKOHOAABYMM
opraHoMm BBakaslach BepxoBHa Pasia, BUIIMM BHKOHAaBYHMM 1 pO3MOPSIYUM
opranom — Pana Hapomuumx Kowmicapi, sika mpuiimana pi3Hi pinieHHs i
MMOCTAHOBHM Ha OCHOBI pimeHb i mocraHoB Pamnapkomy CPCP. Jlo
KoMmIteTeHIii PajgHapkoMy BXOAMIIO BUAAHHS HakasiB, sKi WL 3 MoCKBU
perpecuBHO-KapaJbHUM OpraHaM, TOOTO, HaI3BHYAHHUM 1 CYIOBHM
opraHam.

OfHUM 13 OCHOBHUX HANPSMKIB [iSUTBHOCTI BHUIIUX OPTaHIB BIaJIu
YCPP B 1920 — 1930-x pp. cTaya penpecuBHa NONITHKA IO BiTHONICHHIO JI0
IHAaKOMHCIISTYMX JIFO/IEH, SIKi He CIpUiMaiy 1 He MiATPUMYBAJIN PaJSHCHKY
Braay B Ykpaini. Bnagni crpykrypu (ITomitoropo 1K KII(6)Y, BYIIBK,
PHK VYCPP) 3apaxoByBamu JO CBOiX IIOJNITHYHUX TPOTUBHUKIB
MIPE/ICTABHUKIB B 0001 «OypKya3HHUX HTENITeHTIB». XapaKkTepHo, 10 caMa
NIPUHAJIOKHICTh 10 IIi€l Kareropii HaceJeHHs JaBaja MiJICTaBy s
mepeciiyBanb. [Ipo 1€, HICKUIBKM HE Baral4uch, 3asBUB OJUH 3
TeopeTukiB  Ha/3BuyaimmHn M. Jlammc (romoBa  BeeykpaiHchbkoi
HagzBuuaiiHoi kowmicii (BHK) 1919 p.): «He mykaiite y cnopasi
3BHHYBa4yBaJbHUX JIOKa3iB IIPO T€, YW IMOBCTaB BiH (3aapeIlTOBaHUA —
npuM. aBTopa) mpotu Pamu 30poeto um crnoBom. [lo-mepiie, BU 1MOBHHHI
HOro cnuraTy, 0 SKOro Kiacy BiH HaJIeKHUTh, SIKOTO BiH ITOXOPKEHHS, sKa
Horo ocBira i sika Horo npodecist. L{i muTaHHS NOBUHHI BUPILIYBATH JIOJIO
3BHHYBAYCHOr0°».

Ha Biaminy Bix 1920-x pokiB, sKi XapaKTepH3YIOTHCS ITOSBOIO
TIONITUYHHUX CyJOBUX IporeciB, 1930-1 poku yBiluum B icTOpito YKpaiHy,
SIK POKM MacOBHX MOJITHYHHX perpeciid. [Ipukmagom Moxe cratu CymaoBHA
npouec Croinkd BHU3BOJIEHHA YKpaiHW, skuii OyB chaOpukoBaHWiT Ha
3amoBieHHs camoro Cramina B 1930 pomi. OcHoBHa Mera oprasizamii
MoKa30Boro cygororo mporecy CBY (BiH mpoxomuB 3 9 Oepesns g0 19
kBiTHI 1930 poky), 3a cmoBamu pochignukiB — B.[lpucraiika Tta IO.
[IlanoBaa — 1 BigMEXYBaHHS YKpaiHCHKOI HalllOHAIBHO-CBiJOMOI
IHTeNireHnii BiAg pOOITHUITBA, CENSHCTBA JJIsI TOrO, MO0 MOPYIIMTH
TEHETUYHUH 3B’S30K MiX pI3HUMU TOKOJIHHSAMH TBOPIIB JyXOBHOI
KYJIbTYPH YKpaiHCBKOTO Hapomy.

Takum unHOM, cynoBuii nponec CBY meprn 3a Bce OyB po3paxoBaHHi
Ha IIUPOKY MAacoBY IpOMNaraHiy 3 BUKPHUTTS «BOPOTiB Hapomy». BiH

6 Menveynos C. Kpacusiii Teppop B Poccun. 1918 — 1923. — M.: CIT ,,PUICO”, ,,PS”,
1990. - c. 128.
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NoBUHEH OyB, 3a 3ayMOM OiJIBIIOBUKIB, BUKJIUKATH HEHABHUCTh JIIOJEH 10
NIPE/ICTABHUKIB HayKoBoi iHTemireHuii. Llg HeHaBHCTh mMoOsICHIOBaacs
OIBIIOBUKAMHM ~ TAaKUM  YHHOM, IO  IHTENIeHTH — 1 €
KOHTPPEBOJIIOIIIOHEPH, SKI BEeIyTh OOpOTHOY MNpPOTH PAISHCHKOI BIAiH,
caMe TOMY 3 HHUMHM HeoOximHO Ooporucs. L1 aymMxa akTUBHO
mporarysajacs OUTIIOBUKaMH cepel HapoaHux mac. CTalliHChKI 171e0ioru
YyZ0BO PO3YMIIH, M0 HAWOUIBIIMI OMip CBAaBOJII MOXE BUMHHTH OCBIiYCHA
YacTHHA HaIlil, SKa CBOIMH HE3aJISKHUMH 1 IEMOKPATUIHUMH 1AEIMH MOTJIa
TIPUBEPHYTH Ha CBOIO CTOPOHY 3HAuHY 4YacTuHY Jitoped. Tomy, B mepury
4yepry, CTaBWJIOCh 3aBAaHHs nepen opraHamu [ITY nmpo ycyHeHHs BUIHHX
MIPE/ICTABHUKIB TPOMaJICHKOTO JKUTTSI.

BukpuTi Hap3BUYaiHIMU OpraHaMy B XOJIi IIPOBENIEHHS PENPECUBHOT
TIONITUKU PI3HOTO pOJYy «HALIOHAJICTUYHI» oOprasizamii, Oyau e
(OpManbHOIO TIJICTABOIO JO 3aCTOCYBaHHsS PENPECHBHUX 3aXOJiB, SK
YHUCTKM BY3iB, BUCJIAHHS IHTENIICHINI Ta OpraHi3allisl MOKa30BHX CYJIOBHX
TpoLeciB. Y pe3yiabTaTi HOKapaHHS 3/1iHCHIOBAIIOCH HE 32 CKOEHUH 3JI04HH,
a 3a HaJEXHICTb JIFOJMHU JI0 TIEBHOI COIIaJIbHOI KaTeropii, SKy MOJiTHYHE
KEpIBHUIITBO BBaXKAJO0 3a TMOTpiOHE B3HUIIUTH. B 1gaHOMy BHITAAKY
kimacudikarisis «KOHTPPEBONIOLIMHUXY» OpraHi3amid 3a HaIliOHAJHHOIO
O03HaKol mependadana [iJECHpsIMOBaHE 3HUIIEHHS  HAlllOHAIBHUX
HayKOBMX 1 memarorivHux  kazapiB. Ilomitmyni  pempecii,  siKi
CYNPOBOIKYBAJIUCS BETMKUMH JIFOJICBKIMHU BTPaTaMH, 3arOCTPHIIM KaJpOBe
MUTaHHS B Taly3l OCBITM i Haykd. B pe3ynbraTi mporo, piBeHb OCBITH B
VYkpaini craB HU3bKHH, 00 Kajpu, siki Oynu miniOpani OiTBIIOBHKAMU HE
BiMOBifanM TpodeciiHoMy 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 HOMIMHUL yHigepcumen,

Ten.: (044) 531-47-09, e-mail: kf@knteu.kiev.ua

CycninpHO-TIONITHYHI ~ Mpolleck B YKpaiHi  NPOTSATOM  POKIB
HE3aJISKHOCTI CTall NPEJMETOM OCOOJNMBOI yBardm 3 OOKY BIiTUHM3HSHOI
ictopiorpadii. CBili BHECOK B OCMUCIICHHS MOl OCTAHHLOTO JECCATHIITTS
3pOOMIIN TIOJIITONIOTH, COLIIOJIOTH, IPaBHHUKH, KYJIBTYPOJIOTH, (isocodu.

[MomitTnuHe  KWUTTA  YKpaiHCBKOI  JiepkaBU B IleH  1epiof
XapaKTepU3yeTbCsl BHHUKHEHHAM 1  IOCTYHNOBHM  yJIOCKOHAJICHHSIM
0araTomapTiHHOI MONITUYHOI CHCTEMH, JISUTBHICTIO 0araThoX MONITUIHUX
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mapTiii 1 TPOMaJAChKHX OpraHi3aliif, TpoMajJChKO-TIONITHYHUX PYXiB, SKi
BHpaXXaJH COLIaJIbHO-€KOHOMIYHi, ITOJIITHYHI Ta HAIIOHAIBHI IHTEpPECcH SIK
YChOr'0 YKpaiHCBKOI'O Hapojay, Tak i MEBHUX COLaJIbHUX BEPCTB Ta TPy
HaceJIeHHs 1 Hamarajics BIUTUBATH Ha JIep)KaBOTBOPYHH IIpOLIEC.

VY meHTpi yBarMm HAayKOBIIB OIMHHWJIKCS NPOLECH 3apODKEHHS 1
CTaHOBJIGHHSI JEMOKpaTH4YHOI CHCTEMH B KpaiHi. 3Ha4yHWI iHTEpec B
0araThOX BUCHHMX BHUKJIHMKAla ICTOpiS 3J00YTTS HE3AICKHOCTI, POJb
MONITUYHUX MapTiid Ta rPOMajIChKUX 00’ €aHaHb Y (OPMYBaHHI YKpaiHCHKOI
Jiep>KaBH, aHaJli3 pe3yNbTaTiB NPE3UICHTCHKHUX 1 MapJaMeHTChKUX BHOODIB,
KoHcTHTYLilHOrO Tponecy, Tomo (KopHieBchkuii O.A., Skymmk B.M.
Mornoi>kHUI pyX Ta TONITHYHI 00 €nHaHHS B cydacHid Ykpaini. — K.,
1997; I'onoaxa €.1. Crpareris coliallbHO-ITOJITUYHOTO 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 TMOJITUYHOrO KUTTS  YKPaiHCBKOTO  CYCHIJIBCTBA,
TIOM’SIKIIIEHHSI paJITHCHKOT0 peKuMYy Ha Kinenpb 1980-x — nowartok 90-x pp.,
a 3rogom posnag CPCP, mano HacimiAKOM 3pOCTaHHS BIUIMBY Ha CYCITLIbHE
KUTTS HOBOCTBOPEHHX IMONITUYHMX TMapTid, sKI BHCTYmWINM 32
He3aJIeKHICTh YKpaiHu, 11 AeMoKpaTH3alilo, po30yI0oBYy HOBOI JIepKaBH.
JHepxaBoTBOopunii mpoiiec B YKpaiHi HE € MOXJIMBHUM 0€3 ITOJAJBIIOIN
JIeMOKpaTH3alii CyCIliJbCTBA, BAXKJIMBHAM €JIEMEHTOM SIKOi € PO3BHUTOK
napTiiHOi cucteMu, GOpMyBaHHS TPOMAASHCHKOro CycmiibcTBa. HaranpHa
norpeda ChOrOMHI — BH3HAYUTH POJNIb 1 MiCIe TOJNITHYHUX MapTid B
JIEpKaBOTBOPCHHI, aKTyali3yBaTH HAyKOBI JIOCTI/DKEHHS 3 TapTilHO-
TIONITUYHOI TEMAaTHKH.

VY nmpansix BiTYU3HSIHUX JOCITITHUKIB PO3TIISIAIOTHCS BaXKIIMBI aCTIeKTH
poIi  CyCHIIBHO-TIONITHYHOTO PYXy y (hOpMyBaHHI He3aJIe)KHOI Jep>KaBH.
OpnHak, 3-ITOMiIX OITyOJIIKOBaHUX pOOIT HEMae JKOIHOT, Jie Xoua O cTaBUIIOCS
3aBJaHHS BCEOIYHO NpOaHANi3yBaTH XiJ JIep)KaBHOrO OyIiBHHITBA B
VYkpaiHi Ta BIUIMB HOJITHYHUX MAapTiil 1 TPOMaJChKUX OpraHi3amiii Ha Hen
nporiec. Kpim Toro, sik mpaBmiIo, I pOOIOCH BiITOBIIHO JIO i/ICOTOTTYHIX
MO3UII  aBTOPiB, TOMY iX BHCHOBKH BiIOOpaXaloTh 37€01JIBIIOTO
cy0’eKTUBHE OaveHHS.

[IpoananmizyBaBmM mpaimi YKpaiHCBKMX I1CTOPHMKIB MOXHA JIHTH
BHCHOBKY, III0 BOHHM HAJAlOTh BEJIMKOTrO 3HAYEHHS BIUIMBY TI'POMaJICBKHX
o0'eqHaHb Ta OpraHi3amiil Ha JAepXaBOTBOPYI Npolecu B YKpaiHi, 0COOIMBO
Ha rno4yaTtkoBoMmy ix erami. I[Tpodeciiini crinku, Ha mymKy rosnosu ®exepanii
npodeminok Ykpainn O. CrosiHa, XO4a HE KEpyBajJHCs 1 HE KEPYIOThCS
MOMITHYHUMH aMOIIlisIMA, OJHAK CaMe€ BOHH € TIPOBIJHOIO CHJIOID B
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3a0e3MeueHHi COLlialTbHO EKOHOMIYHHX IPaB MPaIfOI0Y0ro HACEIeHHs, 110 €
HEOoOXi1THOIO COIiaJbHOI0 OCHOBOIO BCIX 1HIIMX ITPOLIECIB B JEPXKaBi.

BinbmmicTes  JOCHIMHUKIB  YKPaiHCHKOTO IKIHOUOTO pPYXY 3BEpHYIH
yBary, 1o B HbOMY € JOCHUTH CHJIbHA HalliOHAJIbHA JIep)KaBHHUIIbKA CKJIa10Ba
W omHy 3 #oro Tewili MOXHA BU3HAYWTH, SK M'SKHH HaIliOHAJTHHUN
¢deMiHI3M, OJHAK Ha MAYMKY IMX BYEHMX B YKpaiHi HEZOCTaTHHO
peai3oByeThCS MOTEHITiAN, SK JKIHOYMX OpraHi3allii, Tak i KIHOITBa B
uitomy. IIpuumHamMu 1HBOro € IrHOpYBaHHS, SIK OaraTtbma Jep)KaBHUMHU
CTPYKTYpaMH, TaK i OUIBIIICTIO MOJITHYHUX CHJI MpoOJIeM YKpaiHCHKOTO
KIHOIITBA, a TAKOX KpHU3a IHOYOTO MONTITUYHOT'O JIiAEPCTBA.

JlocmigHUKKM  yKpaiHCBKOTO MOJIOADKHOTO PYyXy CXWISIOTBCS [0
JIyMKH, 110 MOJOADKHI T'POMaJChKi opraHizamii Ha mowatky 90-X poOKiB
BiJlirpaBaJin OJHY 3 TPOBIAHUX poyieil B OOpOTHOI 3a HE3aIEKHICTH Ta
po30ymoBY  VKpaiHCBKOi  Jep)KaBW, OyiId  IIKOJOK  BUXOBAaHHS
TPOMa/ITHCHKOI TO3MLIT, 3 SIKOI BHHIIIA HU3Ka SCKPAaBUX MOJNITHYHHX Ta
TPOMaJICHKHX JIiIEPiB.

JlikBimaniss monomonii KITPC - KIIY Ha mnomitmyHy Biamy i
BUHHWKHEHHS HOBHMX MapTiif, pyXiB Ta IMOJITHUYHUX 00 €IHAHb 3yMOBHIIN
CYyTTEBUA  iHTEpeC  BITYM3HAHUX  JIOCHIJHHMKIB 7O  NpoOieMu
GararonapTiifHOCTI B YKpaiHi.

CyuacHy BITUM3HSHY icTopiorpadio MOXXHa XpOHOJIOTIYHO IMOIITUTH
Ha TpH OCHOBHI miepionu: 1-i nmepiox — 1990-1993 pp. — pobotu noB’s3aHi 3
TIPOLIECOM CTaHOBJICHHS IEMOKpaTH3alii Ta napriiiHoro OyaiBHULTBA: 2-1 —
1994-1996 pp. - JmoCHiKEHHS, B SKHX aHAJI3YETHCS  IPOLEC
OaratomapTifiHocTi B Ykpaini; 3-it — 1997-1999 pp. — pobotm, 1o
y3araJlbHIOIOTh JIOCBiJl TONITUYHOIO PO3BUTKY HE3aJEXKHOI YKpPaiHCHKOI
Jiep>KaBy.

Posrmsigaroun nuranHs icropiorpadii nomitTHaHUX nmapTii Yxpainu 90-
X pp. XX CTONITTS, MOXXHa BHUAIJIUTH JIOCUTH BEJIHMKE KOJIO MpolieMm, sKi
JIOCITI/KYIOTh HAyKOBIII.

OpHe 3 IEHTpaJbHUX IUTaHb, SKOMY TIPHUCBSYEHO HaHOLIbIIe
HAYKOBUX POOIT, CTOCYETHCS MUTAHHS CTAHOBIICHHS OaraTomapTifHOCTI Ta
aHaJIi3y CyCITUIBHO-TIONIITHYHNX PYXiB YKpaiHH.

[Ticnst necsATHIIITH MaHyBaHHS OJHOMNAPTIMHOI CHCTEMH IyX CBOOOIU
Ta JEMOKparii OXONWB pi3HI MHONMiTHYHI cuiu. B kpaiHi 3a BigHOCHO
KOpOTKHH ipoMixok yacy (1991 — 1994 pp.) chopmyBasnmcs HOBI HONITHYHI
nmapTii, M0 aKTUBHO BUCBITJIIOBAJIOCS BITYM3HSHUMH HAYKOBLSIMH. B 1meit
Tiepios 3’IBUIINCH XKYPHAIIBHI CTaTTi, B IKUX BYEHI JIOCIIHKYBAJIH PO3BUTOK
OaraTonmapTiHOCTI Ta aHaJi3yBalM MiSUIBHICTH CYCIIBHO-TIONITHYHOTO
pyxy B Ykpaini. Llum npobiemam npucBsatiiam cBoi crarti B. Jluteun, T.
Ky3p0o, M. Kupunuenko (Jluteun B.M. Hoseiilime monuruyeckue naptad u
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paboune merkenns // Tlomutika u Bpemst. — 1991, - No 3; C. 25-54; iioro x.
®denomen maprii // Bive. — 1992. - Ne 6. — C. 57-61; tioro x. ITaptiu xak hopma
TIOJIMTHYECKOH opraHm3anmu obuiectsa / [Tomurnka n Bpems. — 1992, - Ne 1. — C.
62-102; tioro x. JleBble, npaBbie u 1ieHTp // [lonutnka 1 Bpemst. — 1992, — Ne 4. — C.
65-71; Ky3po T. Bararonapriiina cuctema B Ykpaini: npobOnemu i koH(ImikT! //
[omiton. wiransst. — 1993. — Ne 1. — C. 9-16; Kupraenko M. BararonapriiiHicTs.
Tporiec mirroB — iHmia crpasa — Kyau // Bive, —1993. - Ne9. — C. 23-29.).

PosrnsiHyBIIM HaykoBi mTpami, B SIKMX IJHIMAOTBCS IHTaHHS
CTaHOBJICHHS Ta TpaHchopMaIlii MONITUYHOI Ta MAPTIHHOI CHCTEM HAIIOl
nepxaBu (B. YepermanoB, M. Ilpumym, €. Ilydaep) Moxna midTH
BHCHOBKY, IO 1X aBTOPH CTBEP/DKYIOTH T€, IO I[i MONITHYHI CTPYKTYpH
nepe0yBalOTh JIMIIE B TPOIEC CTAHOBIICHHS 1 OCTaTOYHE iX (hOpMYBaHHS €
CTpaBoOI0 MallOyTHHOTO.

[IpoananizyBaBIIM JOCHIPKEHHSI OKPEMHX HAINpPSMKIB YKpaiHCHKOTO
MIONITUKYMY MOKHA JIHTH BHCHOBKY, IO YKpaiHCHKi HayKOBIII 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 yMOBH
iX po3BUTKY, Ha KiHeub 90-x pokiB mi Teuii He HAOYJIW BiAMOBITHOTO
BIUIMBY y CYCIIUIBCTBI ¥ HE 3/7100yNM BIiANMOBIIHUX CHMIIATIH €JIEKTOpaTy.
Uepe3 HENOCTaTHIO CTPYKTYpH3alil0 yKpaiHCHKOrO CYyCIUIBCTBA Ta
HEJIOBIpY, SK JI0 MapTiii 3arajioM, Tak i 10 OKpeMHux oci0 B iX J1aBaX 30KpeMa
(€. T'onoraxa).
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