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YIAK 61.2+68.1:62.755

CoBpeMeHHbIE JOCTW)KEHHsS B Hayke W oOpa3oBaHuu: COOpHHMK TPY/IOB
MexnyHapoqHoi HaydHOW KoH(epeHimH, 16 - 23 cenrsops 2009 r. —
Xwmenpuuikuii: XHY, 2009. — 224 c.

B cOopuuk Bkirouensl marepuainsl [ MexayHaponHoit HaydHOMH
KoH(epeHumn «COBpeMEHHbIE IOCTI)KEHHS B Hayke M OOpa3OBaHHU»,
npoBeneHHon B 3pamie B cerTsiope 2009 . B 1. Tenp-ABuB.

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

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

Peoaxkuyuonnasn konnecusn:

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

Omeemcmeennulil 3a ebinyck npogh. Poizman B.I1.

VYTBepKIeHO K Te4aTh COBMECTHBIM 3acenanueM Vcnonkoma
XMenpHUIKOW 00acTHOM opranm3anuu Coro3a HAYYHBIX U HHKCHEPHBIX
o0beMUHEHUH YKpauHbl W YKpawHCKoro HanmoHambHOTO KOMUTETa
IFTOMM. ITporokon Ne6 ot 22 aBrycra 2009 .



Ceknus npoodjgem AUHAMHUKH,
HAaJACKHOCTHM M MAaTCpHUuaJOBECJICHUSA

BEPOATHOCTHAS OIIEHKA 3AITACOB
MMPOYHOCTH JETAJIEM TYPEOMAIIINH

Llopp Bopuc ©edoposuy, OI'VII « [UAM um. I1.1. Bapanosay,
Poccus, 2. Mockea 111116 yn. Asuamomopnas 0.2, men. 8(495) 362-39-12, shorr @ciam.ru

[Mpounocts neraneil TypOOMAalIMH OLIEHMBAETCS COINOCTABICHUEM
JIECTBYIOIUX MaKCHUMaJbHBIX Harpy3ok c MUHUMAJIbHBIMU
pa3pylIalomyMHi Harpy3kaMu (HanpspKeHusIMH, AedopMariusiMy 1 11p.). Bee
Harpy3Kd U3MEHSIOTCS 110 BPEMEHH M 10 aHCaMOJI0 B 3aBHCHMOCTH OT
OOJIBIIOrO YMCIIa KOHCTPYKTHBHO-TEXHOJMIOTMYECKUX W DKCILTYaTallMOHHBIX
¢axropoB. IloaToMy OlieHKa IPOYHOCTH JeTalel JOJDKHA ONUPaThCa Ha
BEPOSTHOCTHBIE Noaxonael. Ilpumem B KkadecTBe  ONpENENSIOLINX
[apaMeTpoB IIPOYHOCTH JA€TadM HauOomibllee JeHCTByollee B HeH
SKBUBAJICHTHOE HANpsDKEHWE O, W NpeAen UIUTENbHOM IPOYHOCTH

Marepuana o, (4TO He ABIAETCS NPUHIMIMATLHBIM). B oTOM ciydae
YCJIOBUE POYHOCTH JIETAIA UMEET BUJT

0,<0,, D
I/Ie HAPSDKCHUs. O, U O, CYMTAIOTCS MOJOXKHTEIbHBIMA HE3aBHCUMbIMHU

CydaliHbIMM BEIMYMHAMHM, pacnpenenenns koropeix P(o,)un P(o,)

YCTaHABJIUBAIOTCS [0  OKCIEPUMEHTAIBHBIM  JIAHHBIM C  y4eTOM

TEOPETHYECKUX  CcoOoOpakeHWH.  BeposTHOCT  paspylueHus Py
TEOPETUYECKH OMPEIENACTCS KAK BEPOSATHOCTD CIYYaHOr0 COOBITHS

Pun(0,20,). )

Ha puc.] mokasaHbl mepecekaroliiecss B HEKOTOPOM obmactn
3HAUeHNH O KPUBbIE IVIOTHOCTH pacnpenenennit p(o,) u p(o,).

p(o)

p(e,) Puc.1. ILnoTHOCTH pacnpeaeeHuii

Ko, ) No,) n p(o,)

¥ = o
o-n,m Oomex T prin O-,;,m

BepostHOCTE coOBITHS (2) Oonpenensiercst Kak



P, =[pc,) [p(c,)do, |do, . ©)

Ho ucnons3oBate ¢opmysst (2)-(3) a1t paKTHIECKON OILIEHKH

BEPOATHOCTH Hepa3pyLeHus Pepan =1- Py Jeranei

TypOOMaIIMH HEBO3MOXKHO 10 CIIETYIOUINM IPHYHHAM:
a) BepostHOocTh cOOBITHSL  (2) Hemb3s  OTOXKIECTBIATH  C
BEPOSTHOCTBIO JIEHCTBUTEIBEHOTO

pa3spymieHus, TakK KakK HaIlpsDKeHUs1 o, Hu O » OINpCALCIIAIOTCA

pasHBIMH  CIIOCO0aMH B  Pa3JIMYHBIX YCIOBUSX, KOPPEJSIIUS MEXIy
KOTOPBIMH HOCHUT TIPHUOJIM)KEHHBIH XapakTep.

6) JMomyctumble B TYpOOCTPOSHHWH BEPOSTHOCTH pa3pyLICHHS
SIBJIIFOTCS UPE3BBIYAHO MaJIBIMU U ONPEAESNAIOTCA KpasMU pacnpeaerieHui

HaHpH)I(eHI/Iﬁ o, H O'p . HpI/I MPAaKTUYCCKU OCYIIECTBUMOM YHCIIC

W3MEPEHHIl WM PACYETHOIO y4eTa OTKIOHCHHH MapaMeTpOB OCHOBAHHBIC
Ha HUX GYHKIUH PACTIPEICICHUI HE MOTYT OBITh C MPUEMIIEMOH CTETEHBI0
JOBEpHsl  HUCTIONB30BAHBI Ul  HAXOXKICHHS  MAJlOH  BEPOSTHOCTH
paspyIeHus.

B) Kpas pacnpeneneHuil onpenesisroTcs — HENpeABUACHHBIMH
olIMOKaMH TPOM3BOJICTBA, HKCILUTYaTAIlMH U YETOBEYESCKHM (haKTOPOM, YTO
JeaeT B MPHUHIMIIC HEBO3MOXKHBIM BOCIPOHM3BEICHUE pPACIpPEICICHH I
BepositHocTell P(o, )u P(o,) 1o usmepennsam niiu pacyeTam napameTpoB

BOJIM3H OT IICHTPOB UX PACCESHUS.
B paborax [1, 2] BepOATHOCTHO-CTATHCTUYECKUH 3aIac MPOYHOCTU

neramu K * OIPECACTATICA KaK OTHOIICHUE CTATUCTUICCKH SKCTPEMAJIbHBIX
*

3HAYEHHIl PA3PYMIAINMX O, i\ U JEHCTBYIOIMX G, ., HATIPKEHH,

pacCHUTBIBACMbIX 11O BI>I60pO‘IHI>IM CpC€aAHUM 3HAYCHUAM ou JUCIICPCUAM
€ COOTBETCTBYIOIIUX XAPAKTCPUCTHUK C YICTOM o0BeMa ux BI)I60pOK Z

K* =07 in ! O max - 4

— Y pmn
*

HaHpH)KeHI/IH o-p,min u o-:;,max YUYUTBIBAIOT BJIUAHHUEC MHOI'OUYUCICHHBIX

TUIMYHBIX ~ CIYYalHBIX (aKTOpOB, BIMAIOIINX HA PpaclpeleicHue
napamMeTpoB BOJM3M OT WEHTPOB HX paccesHHs, a MPOYHOCTb TpHU
BO3/ICHCTBUM MAaJIOBEPOATHBIX (DaKTOPOB YUHMTHIBAETCS KOIPPHUIIMEHTOM

K" >1. HeoOxonumoe 3HaueHue 3anaca K’ ycTaHaBIMBA€TCS M3 OIBITA
SKCIUTyaTalluHy.



[pu 3aJJaHHBIX 3aKOHaX pacripesieneHus P(o,)u
P(o, ) cratuctudecku SKCTpEMAlbHbIE HAINpPSUKEHUs, COOTBETCTBYIONIME
BBLIOPAHHBIM 3HAYEHUSIM BEPOATHOCTH «OTCEYKU» KpaeB pacmpenenenus P
n xoddurrienTa noBepust ¥ , Ipu 00beMax BHIOOPOK Z PACCUUTBHIBAIOTCS C
WCIIOJIb30BAHUEM TOJIEPAHTHBIX NPEZEIoB 1o GopMynam

P[P(0,<0,m)2P 1=y, P[P(c,20,4)2P 1=y, (5

pelIeHus KOTOPBIX MPE/ICTABISIOTCS B BUE COOTHOIICHUH

Comax =0, [1+ k(P 7.2, V, 1, 0,mn=0,[1-k(P y.2,)v,],
(6) rae A AEHCTBYIOIIMX HANpsDKEHWH O, - CpelHEee 3HAaueHHe,
V,=S,/0, - xoodduueHT Bapranyy (M aHAJOTMYHO JUIS Pa3pyLIAOIIHNX
HanpspkeHui), K, - oHOCTOpOHHYE ToNepaHTHBIE KO3 (QUIIMEHTEL

Pacnipeneniennss o, u o, BONM3M OT LEHTPA PacCessHUA XOPOLIO
OITUCHIBAIOTCSI HOPMAJIBHBIM  paclpesielieHHeM, ISl KOTOPBIX 3HAYEHHs
k. TaGymupoBansl. ParmoHanbHble 3HaYeHuss P* Uy [IOMKHBI BEIOHUPATHCS
C y4eTOM KOHKPETHBIX ocoOeHHocTeil 3amau. B [2] Takoil momxoxm Obu1
NPUMEHEH K OLEHKE CTATHCTHYECKH MAKCHMANBbHBIX HANPKEHUH O, .
TIPY TEH30METPUPOBAHUM pabOYMX JIONATOK TypOoManvH. AHaIU3 IoKasal,
9TO TIpUeMIIeMbIMU sBjsttoTest P* = 0.995u y = 0.95, npu KOTOpPLIX TepBast
¢dopmyna (6) J0CTATOYHO TOYHO ANIPOKCHUMUPYETCS BBHIPAKCHHEM

O3 pae = AL+ (2, +1) (2, - 1)] 2V, }.

(7)

Ha pI/IC.Z NpuBCCHa 3aBUCUMOCTb OTHOWICHUA PACCUUTAHHBIX

HaHpH)KeHI/Iﬁ o-:;,max K MaKCUMaJIbHbIM H3MCPCHHLIM HaIpsKCHUAM

Oy smmax OT YHMCIIA TEH30METPUPOBAHHBIX HA KaXKIOH CTYIIEHH JIONATOK.

Gr),max lar)mu.max
3
Puc.2. O0o01meHHass 3aBHCHMOCTH
25 [
o-:;,max /O-()us,wmax oT o0nema
5
BBIGOPKH Z,
1,5
1
sicst ot 0.1 4. Tlpu manom
0 10 20 30 402,111 O 0.1 10 0 pu Majo
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OTo yKa3bIBAET HO TO, UTO 3HAYEHUE O, 1o HEAOCTATOUHO HAJEKHO IS
OLICHKM BO3MOXHBIX MAaKCUMAJBHBIX HAIPSKEHUH IPU HMEIOIEeMCs HX
pasOpoce. C yBenuueHHeM Z, OTHOIICHHE O, .. [0, . yMEHBIIAETCH,

0CTaBasiCh OOJIBILIE €IUHULIBL.

1. Bupeep U.A. Beposmuocmy pazpyuienus, 3anacvl NPOYHOCMU U OUASHOCTUKA. B
ku.: [Ipobnemvr mexanuku meepooco Oepopmuposannoeo mena. Cyoocmpoenue,
Jlenunepao, 1970

2. llopp b.®., Jlokwmanos E.A., Xanamos FO.M. O6 00HoM 603MO*CHOM NOOX00€
K 8epOAMHOCMHOU OYeHKe BUOPAyUoHHOU npounocmu demanei mawut. IIpobnemol
npouynocmu, Nell, Kues, 1972, c.11-14

OU3NYECKUU MEXAHU3M YCTOMUYHUBOI' O
POCTA YCTAJIOCTHBIX TPEIIIUH

Tymanoe Hukonait Bacanosuu
Lenmpanvnoil uncmumym aguayuonnoz2o momopocmpoenusi (LLUAM)
111116, Poccus, Mockea, yr. Asuamomopnas 2, tumanov@rtc.ciam.ru

J1y11 MHOTMX BBICOKOHAITPSKEHHBIX OTBETCTBEHHBIX JIeTajiell (TakuX,
HanpuMep, Kak JUCKHA aBHaJBUTATENICH) MaJoOuKiIoBas ycranocts (MIY)
SIBIISIETCSI OCHOBHBIM ITOBPEKAAIOMINM (HAaKTOPOM, W MPOJOIDKHTENLHOCTh
pasButust TpemuH MILY cocraBiser 3HAYUTEIBHYIO OO  OOmIeH
LIUKJIMYECKOH  JIOATOBEYHOCTH. B 3TMX  YCNOBMSX  Ha/eXHOE
MOJICIIUPOBAHUE JIOKPUTUYECKOro (ycToHumBOro) pocra tpeumwnH MI[Y
TIO3BOJISIET YBEJMUUTH pecypc Oe30macHOW OSKCIUTyaTallid W ONpPEAeIHTh
MHTEpBANbl  J1e(pEeKTOCKOIMYECKOro KOHTpois. OpaHako B TeueHHE
JUTUTENBEHOTO BpEeMEHH Takoe
MOJIETIMPOBaHKUE OBUTO 3aTPYAHEHO, ITOCKOJIIBKY MEXaHH3M YCTOHYHBOTO
pocTa ocTaBajcs HEU3BECTHBIM.

Crasmsi YyCTOMYMBOTO pPOCTa COOTBETCTBYET BTOPOMY Y4acTKy
KHHETHYECKON THArpaMMBbl «CKOPOCTh pocTa TpenuHbl ycramocta (CPTVY)
V — pasmax kod¢pduumenta uHTeHcHBHOCTH HanpspkeHnid (KMH) AK».
@paxrorpadueckuM  NPU3HAKOM  yYCTOHYMBOIO  pocTa  SIBISIETCS
(opMupoBaHNEe Ha TOBEPXHOCTH pa3pyLICHUS YCTAJOCTHBIX OOpO3JIOK,
paccTossHHE S MeXIy KOTOphIMH (mar ©Oopo3[0K) XapaKTeph3yeT
MOJpacTaHue TPEIUHBI B KaXA0M Lukie HarpyxeHus, T.e. CPTY. B pane
paboT OblIa AKCIIEPUMEHTAIBFHO YCTAHOBJIEHA KBapaTHYHAsI 3aBUCUMOCTh S
ot AK, nprraem ko3(duirent npornopuronansHocTH Mexkay Su (AK/E) (E —
Moayns FOHra) okasasicst OIMHAKOBBIM JUISl CIUIABOB Ha OCHOBE JKelle3a,



Hukens, tMraHa W amomuHus [1]. C yuerom Toro, uro moaynas HOHra
XapaKTepHu3yeT Mpe/eNibHyI0 (TEOpEeTHYECKyI0) MPOYHOCTh MaTeprayia Ha
OTpBIB on~0.1E, oOHapyXeHHAS
3aBUCHMOCTb  CBUIETENLCTBOBAA O CBS3M IIpoliecca  paspyLIeHus,
OITPEEIISIONIETO BENUUUHY S € 3TUM (DyHIaMEHTAIBHBIM I1apaMeTPOM.

Hns TEOPETUYECKOro 000CHOBaHUS YKa3aHHOH CBA3U
MoTpedoBajoCh  pajUKaJbHO M3MEHWTh TOYKY 3pEHHSI Ha  poiib
TUTACTUYECKOH JleOopMaIiy B paclpOCTpaHEHNH YCTAIOCTHOM TpemuHbl. B
MexaHuke paspyiienus 3aBucumocts CPTY or KUH, paccuntsiBaemoro B
JIMHEHHO-YNPYroll  IOCTAaHOBKE, OOBSCHSIOT NPEHEOPEKUMO  MajbIM
BIIMSIHMEM TUIACTUYECKOH NedopManny Ha KUHETUKY TPEIMHBI BCIECTBUE
HE3HAUUTEIbHOTO pa3Mepa IJIaCTUYEeCKOM 30HBI B €€ BepliuHe. B pamkax
HACTOSIIIEr0 TOAXOAA 3Ta 3aBUCHMOCTH OOBSICHSAETCS JIOKAJIM30BaHHOMN
niepes; (POHTOM TPEUIMHBI MHTCHCUBHOM MHOTOKPAaTHOW IUIACTUYECKON
nedopmariuei, KOTOpast
MIPUBOAXT K (OPMHUPOBaHHIO (PparMEHTUPOBAHHOH (Pa30pHEHTHPOBAHHON)
neopManMoOHHOM  CTPYKTYphl —(Takas CTpyKTypa mnepen (poHTOM
YCTaJIOCTHOM TpEUIMHBl OOHAapyXeHa B psAJe OSKCHEPUMEHTOB [2])
peanu3alui  BBICOKO3HEPTOEMKOT0 MHUKPOMEXaHH3Ma MNEPUOJUUYECKOrO
paccnauBanusi-paspeisa  (MITPP) [3]. Kpuruueckas (mpemmectByromas
paspyuieHuo) (parMeHTHpOBaHHAs CTPYKTypa HMEET JIBYXYPOBHEBBIN
(MHKpO- ¥ ME30CKOIHMYECKUH) XapakTep, MpUYeM ee KpYIMHOMAacCIITaOHbIe
3IIEMEHTHI - OOJIBILIEYTIIOBBIE M€30TPaHHUIBI pa3zopueHTanuu
e opMaIMOHHOTO TIPOUCXOXKJIEHHUSI — PACHOJIaraloTcs BJOJb TJIABHBIX
oceil nebopmanmy W SBISIOTCS  KOHIIEHTPATOpaMH  BHYTPEHHHX
HanpsbkeHuil [4]. Helicteue MIIPP, anamormuHoro MaxpoMmexaHH3MY
pacciauBaHus ~— IpU  CTaTUYECKOM HAarpy>KeHUU [4], wmoxHO
CXEMaTH3UPOBATh CICAYIOIHUM 00pa3oM (puc.1):

e B pe3ynbraTe XpYyNKOro IONEPEYHOr0 pacciauBaHUs BJOJIb
rpaHuIpl MesodparmMeHToB Gopmupyercs T-oOpasHast BepIIMHA TPEUIHMHBI,
U Ha O00euX ITOBEPXHOCTSX pa3pyLIeHUs OOpa3yloTCs PpacClIOeHUs —
ycTanocTHbIe 0Opo3aKH. MakcMMyM HamlpspKeHHH OT BHEUIHEH Harpysku
O_(-‘»(t

< > UEpHeHIUKYIApHbIX (POHTY TpEIIUMHbl M JEHCTBYIOIIMX B e€e

TUIOCKOCTH, TOCTUTACTCS HAa HEKOTOPOM paccTosHHU A OT ¢ponTta. [lpn
BO3DACTAHMM  HATPY3KH  HANpPSOKEHUS O CYMMHUPYIOTCS €
JIOKaNM30BAHHBIMH Yy  TpaHWll  Me30(parMeHTOB  BHYTPCHHHMH
HATIPSUKEHHUAMHI O, 06Pa30BABIITMMICS TPH TUIACTHUECKOM JIe)OpMAIIIH B

npeapIaymux IMUKiIax. Korz[a 9Ta CyMMa JOCTUTAa€T BCIWYUHBI Otp,
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TIOSIBJISIETCS HOBOE XPYIIKOE PACCIOEHHE BIOJb TPAHUIIBI HA PACCTOSHUN ~A
oT (poHTa (TIEPBUYHOE Pa3pyIIECHUE).

e [Tocnexyronmii  pa3pblB  MEPEMBIYKH MEXKAY pPAacCIOCHHEM U
(bpoHTOM (BTOPHYHOE pa3pylICHHE) MPUBOIUT K MOJAPACTAHHUIO TPEIIHHBI Ha
BeNMM4nHy ~A, oOpa3oBaHMIO HOBOro (poHra ¢ T-00pa3HOW BepHIIMHOH U
HOBBIX YCTaJIOCTHBIX OOPO37I0K, OTJIENICHHBIX OT MPEIbIIYINX pa3opBaHHON
nepemMbIukoil  (cM. MuKpodpakTorpammy Ha puc.l). Ilpu BTOpHYHOM
pa3pylIeHHHd  MOTYT  TPOUCXOAWTH  pAacClavBaHUs  BAOJIb  T'PaHMUIL
Me30()parMeHTOB BHYTPH TMEPEMbBIUKH, YTO TNPUBOAMT K OOpPA30BAHHUIO
BTOPUYHBIX OOPO3JIOK.

e [TocnenoBaTenbHble TPOIECCHl  paccliauBaHus Tepex  (ppoHTOM
TPEUMHBI W pa3pbiBa MEPEMBIUKH MEXKIYy pacclioeHHeM U (PPOHTOM
TIOBTOPSIOTCSI B KKIAOM IMKJIE HArpYXEHHs, B pe3ylbTaTe Yero cpeaHee
paccTosHUEe MEXIY COCSHUMHU MEPBUYHBIMH YCTaJOCTHBIMU OOpO3JKaMH
(mar 00po3m0K) SsA COOTBETCTBYET cpelHeMy NepeMelneHuo (poHTa
TPEIIUHEI 33 OUH IMKJI, T.¢. onpenensser CPTY V. Ipu stom cBsizb A ¢ AK
obecrneunBaeTCss MATEMATHYECKUM WHBAPUAHTOM, KOTOPBIH XapaKTepusyer
HANPSDKCHHOE COCTOSHUE Tiepen (poHTOM TpemuHbl ¢ T-o0pasHoi
BepimHOW mpu I>>L, riae | u L — anmMHa TpemmHbl M paccioeHHs B ee
BepIJ_II/IHe [3].

T-obpasHast
BepLUMNHa TpeLLl,VIHbI rpaHnLbl Me3ogparMeHToB

nepBuYHbIE
yCTanocTHble
_@ I 60poa,u,KV|
= —

* ¢ * nepBuYHOE BTOPUYHOE NMOBEPXHOCTb MOMNepe4yHoro
paspyLueHune paspyLueHune packarnbiBaHus

Puc.l. Cxema peiicTBHSI MHKPOMEXaHH3Ma IEPHOAMYECKOI0 pPaccJanBaHUS-PAa3pPbIBa
(monepeyHoe cedeHHe (PPOHTA TPELMHBI) M JIEKTPOHHAsi ¢pakTorpamMma 00po3ayaToi
CTPYKTYPbI, PACKO/IOBILEICS B NONEPEYHOM HANPaBJIeHHHU K 60po31Kam

Ha ocHoBe mnpemnokeHHOH Mojenu MOydyeHa KUHETHYecKas
3aBHUCHUMOCTb, CBSI3bIBAIOINAsl MPOCTBIM COOTHOIIEHHUEM BEIMUUHBI Pa3HOU
npuponsl — Mmartemaruueckylo (AK) wm ¢msmueckne (S m E) [3]. C
WCIIOJIb30BAaHUEM 3TOW 3aBHCHMOCTH, OOECIeUMBAroOUIel pacueT mnepuoja
ycroitunBoro pocta tpemmH MILY pasHolf koHurypamuu B AeTamsx u3
Pa3IMYHBIX METAJUTMYECKUX MATEPUaJIoB, pa3pab0TaH METO/I MOJIEIIMPOBAHUS
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KUHETUKU TPEIIMH MPH MPOCTOM U CIOXKHOM IMKJIaxX HarpyxkeHus. Metoj
BepudupoBan B Tponecce KOMILJIEKCHBIX (pacueTHBIX u
AKCIEPUMCHTAIBHBIX) UCCICIOBAHUA W MPUMEHEH JUIS TPOrHO3HUPOBAHUS
passutus Tpemua MILY B auckax aBuaasurareneii [5, 6].

CIIMCOK JIMTEPATYPBI
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PACYET JEMII®UPYIOIINX
IQJIEMEHTOB CYXOI'O TPEHUSA

Menvnurosa I'anuna Beesonooosna, Cepebpsxoe Huxonai Huxonaesuu,
OI'VIT « [UAM um. I1.U. bapanosa», Poccus, 2. Mockea 111116, yn. Asuamomopnas 0.2,
men. 8(495) 362-39-12, shorr @ciam.ru

B KOHCTpyKIMSIX TypOMH MHOTHX COBPEMEHHBIX aBHAIMOHHBIX
JIBUTATENEH sl CHW)KEHHS YPOBHS IEPEMEHHBIX HAIPSHKEHUH B paboumx
JonaTtkax TypOOMamMH B  YCIOBUSX OKCIUTyaTallMM  IIPUMEHSIOTCS
JIeMIT(UPYIOIINE HIEMEHTHI CYXOI'0 TPEHUSL.

Haubosee npocTeIM CIOCOOOM CO3/IaHUSI IEMEHTOB CYXOrO TPEHUS
SIBJISIETCS BBEJICHUE MEXAY HIKHUMH (TPaKTOBBIMHU) ITOJIKAMHU COCEIHUX
JIONATOK JEMN(QUPYIOIMX 3JEMEHTOB B BHUJE BCTaBOK pPa3IUYHOIO
KOHCTPYKTUBHOTO ~ HCHOJHEHHWs. B  paboumx  yclioBHSX  BCTaBKH
NPWKUMAIOTCA K HIDKHUM TIOJIKAM U K APYTHUM YacTSIM HOXEK JIONAaTOK
COOCTBEHHBIMH LIEHTPOOSKHBIMH CHJIaMH. [Ipu KojeOaHWsIX JIOMaToK
MEX/ly BCTABKaMU U MOJIKAMU COCETHUX JIONATOK BO3HUKAIOT CHJIBI TPEHUH,
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KOTOpBIE 00ECIEYNBAIOT pacCesiHue SHEPTUH M, KaK CIEICTBHE, CHIDKEHNE
NIEPEMEHHBIX HaNpsHKEHUH B JIOMaTKax.

[Ipn mnpoekTHpOBaHWM HEOOXOAMMO MMOJ00pPaTh ONTHMAJIBHYIO
Maccy BCTaBKH M OLEHHUTH 3(p(eKTUBHOCTL ee mpuMmeHeHus. B pabore [1]
yKa3aHHas 3aj1ada pemanack B 1D mocranoke. [[ns otpaboTku MeToAMKH
3D pacuera B HacTosmei paboTe ObUIa pacCMOTpeHa 3JIEMEHTapHas MOJIETb
B BUJI€ 2-X KOHCOJIBHBIX OAJIOK, UMUTHPYIOIINX JIONATKU C AeMI(QEpPHbIMU
BCTaBKaMH, DAacCIOJIOXKEHHBIMH MO/ HIWKHUMH (TPaKTOBBIMM) IOJIKAMHU
JIOMAToK, puc.la.

a) 6)

Puc.1. a) dnemenrapHas 3D Mo/iesib JIONATOK ¢ OTOABHHYTHIMH OT TPAKTOBBIX MOJIOK
neMigepHbIMA BCTABKAMMU;
0) nedopmanuu MoaesH

B ommmume or OOBIMHO paccMaTpUBaeMbIX — BBIHYKIACHHBIX
KoneOanuii [2], pacyeT HeCTAIMOHAPHBIX KOJICOAHUN MOJIEH TPOBOIUIICS
TIPY yAaPHOM BO3JICHCTBUH B BUJIE MMITYJIBCHOTO TIPHIIOKEHHS ONIEPEYHOM
(B OKpY>KHOM HamnpaBJIeHHH) Harpy3ku F,, K HekoTopoil oOmactu mepa

JIOTIATKH.

[IpwkaTe BCTABOK K HIDKHUM TIOJKaAM MOJEITU OT JeHCTBUS
[EHTPOOCIKHBIX CHJI HUMHUTHPOBAJIOCH TPIIIOKEHUEM COOTBETCTBYFOIIX
HATPY30K K HIKHHUM IOBEPXHOCTSM BCTAaBOK. B3amMmojielicTBUE BCTaBOK U
MIOJIOK PacCMaTpUBAJIOCh B PaMKax HECTAI[MOHAPHON KOHTAaKTHOHM 3aj1a4u
MPOrpaMMHBIX  MAKETOB PATRAN-DYTRAN-NASTRAN-ANSYS ¢
YYETOM CHJI TPEHUS MO KOHTAKTHPYIONIMM ITOBEPXHOCTSIM M MEHSIOIIUXCS
ycioBuii koHTakTa. COOCTBEHHOE paccesHue SHEPIHU B MaTepraie MOJICIN
He Y4UThIBaJIOoCh. [IprumMep 1ehopMHUPOBAHHOTO COCTOSTHHSI BCTABOK ITOKA3aH
Ha puc.16.
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Ha pI/IC.Z MPUBCACHBI PACUCTHBIC 3aBUCUMOCTU nepeMemeHI/H‘/i Uy B

OKpPY>XHOM HarlpaBJIeHUH OT BpeMeHH { JJIsi KOHTPOJIBHOTO y3Jia Ha TOpIe
AJIEMEHTAPHON MOJETU TpPU BO3OYXKIeHMH Oc3 BCTaBOK (muHUA 1) # ¢
JIeMIIGUPYIOIUMHI  BCTaBKaMu 1pu Koo unuente Ttpenust u; =0.2

(sruaMs 2). BenmmunHa HaYaIbHBIX UMITYJIBCOB ObLIA PA3ITMYHOM.

Puc.2. HayanbHble nepuoabl H3MeHeHNs NMepeMeleHN i KOHTPOJIBHOTO y3J1a MO 0
BpeMeHH: 1) 0€3 BCTaBOK, 2) O BCTABKaMH

3aryxaHue KoJeOaHUI NP HAJTMYUHA BCTABOK OYCBUJIHO.

Konebanuss mpoucxofsaT B O0OMX CIy4asX NPAKTHYCCKH C
OJMHAKOBOM YacTOTOH, paBHOH COOCTBEHHOW 4acToTe IepBol (HOpPMBI
KOJIcOaHuH.

Benuuuna JTorapu(hMUIECKOT0 JIEKpeMeHTa KoJIeOaHuH,
OIpeJieNiCHHas TI0 YOBIBAaHHUIO aMILIUTY]] MIEPEMEIICHUM, B JaHHOM CIIy4ae
paBHa 6 ~0.2.

BEINMOTHUB aHATOTUYHEBIC PAacUeThl JCKPEMEHTA KojieOaHuid & mpu
OJMHAKOBBIX 3HaYeHHUAX Kod(p¢uuueHra tpeHus y; = 0.2 ¥ ummynbcHON

Harpys3ku Fimp5 HO pas/IMYHbIX CWJIaX IPUKATUA FN BCTaBOK K HM>XXHHUM

NnoJIKaM MOZACIH, MNOJYYUM MPCACTABJICHHYIO Ha pI/IC.3 3aBUCUMOCTH

JeKkpeMenTa  Kosnebanud § or mapamerpa yy = Fy/F,,, no koropoii

MOXKET OBITh OInpeaciicHa onTHuMalJibHas CHhJia puxKaTuA u
COOTBETCTBYIOIIAA eli Macca BCTaBKU.
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Puc.3. 3aBucuMocTh JorapugMu4ecKoro JeKpeMeHTa KoOJeOAHMI MOJEJH OT CHJIbI
MPHKATHS BCTABOK MPHU MMITYJIbCHOM BO30YKIeHUH

AHanornyHele pacueThl OBUTM TNpPOBEAEHBHI IIpH ciasure a3
KoJieOaHWH COCEAHUX JIONATOK M MPU BO30YKIACHUH OoJiee BBICOKUX (OpM
KojebaHuil MoJenu.

Pa3zpaGorannblii  momxox  ObLT  MCIONB30BaH sl BHIOOpa
OIITHUMAJBHBIX [TApaMETPOB JAEMII(EPHBIX BCTABOK PEATBbHBIX JIOMATOK.

Jluteparypa

1. Hlopp B.®., Menvhukosa I'.B. Pacuem KOHCMPYKYUii Memooom Hpsmo2o
Mamemamuuecko2o mooenuposarus. —M.: Mawunocmpoenue, 1988. — 159 c.

2. E. P. Petrov “Method for sendvity analysis of resonance forced response of
blades discs with nonlinear contact interfaces’, ASVIE Turbo Expo 2008, Berlin,
Germany, June 9-13 2008, paper GT2008-50481.

CUCTEMHOE NU3MEPEHUE TAPAMETPOB POTOPA.
METOA UBMEPEHUS BUBPAIIN

Cokon B.M., Hncmumym npocpeccusHbix uccied08anuil,
ya. Paanan 1/27, Apao 89044, Hzpauns.
Ten.: +972 72 211 32 05; +972 776 56 58. E-mail: vmsokol @gmail.com

OOmienpuHATas METOWKA W3MEpeHus BHOpanuu [1] ompenernser
BUOpaIMI0 poTOpa Kak MEpUOIMYECKOe H3MEHEHHE PACCTOSHUS S MEXIy
YYBCTBUTEIBHBIM DJIEMCHTOM JiaTdnka D © mpoTHBONEkKamell TOouKou
TIOBEPXHOCTH poTopa. [Ipr 3ToM MakcMMaJbHOE 3HaYEHHE U3MEHSIOIIEHCST BO
BpPEMEHHU BEJIMYMHBI AS COOTBETCTBYET YABOSHHOMY 3HAUECHHIO AMILTHTY]IBI
BUOpaIyy.

Takoe omnpenenenue npennoaaraeT HelOABKHOCTL (BUOPOU3OIISIIUIO)
naruyrka D OTHOCHTENBPHO HEMOJBIKHOM CHCTEMBI KOOPAMHAT, B KOTOPOM
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Bpallaercss poTop, MOCKOIBKY B IPOTUBHOM CIIydae CMEIIEHHE TaT4uKa IpH
W3MEpPEHHH BUOPAIMK MOXKET OKa3aThCsl CPABHUMBIM CO CMEIIEHUEM TOUYKH Ha
TIOBEPXHOCTH POTOpa WM MPEBOCXOAUTH €ro, YTO MPHUBEIET K CYIECTBEHHON
ommoKe M3MepEHHH.

OpHako KoneOaHWsl TOYKHM IIOBEPXHOCTH poTopa (WM €ro Baia)
SIBJISIFOTCSI CIIEZICTBUEM Dsijia TIPUYMH, BBI3BIBAIONIMX BUOpalio — nrcbaraHca,
SJUTMIICHOCTH, OCTATOYHOTO Iporuda W T.J. XapakTepUCTHKH BHOpAIWH,
O0yCNOBJICHHbIE ~ STUMH  TNPUYMHAMH,  SIBISIOTCS  OOBEKTUBHBIMH
XapaKTepPUCTUKAMH, HE3aBUCUMBIMH OT MOJIOKEHUS TaTYUKOB [2]. dusudeckas
nprpoaa OOYCIIOBICHHOH JUcOaIaHCOM BHOpAalMM poTOpa OIpesIeNsieTcss He
W3MEHEHHEM YIIOMSHYTOH BEIMYMHBI S a paccrosiHieM Mexnay ocbio GG
Bpamienus u ocbto OO cummerpuu potopa (puc. 1, @ b) 1 ero npoekuusmMu Ha
0CH KOOp/IMHAT.

Meron  KOMIUIEKCHOrO — M3MEPEHHSI  CHCTEMBl — MEXaHMYECKHX
IapaMeTpoB  poTopa, MpeAacTaBieHHbId B [3, 4], mnpexycMaTrpuBaer
pacroioKeHHe B KaXJION OMOpHOMN (WM OJVM3KOH K HEl) IUIOCKOCTH TpeX
nataukoB Dy (rae k=i, | — HoMepa JaT4rKoB B OMOPHBIX MIOCKOCTSX, & X —
HOMEp OIMOPHOH ITOCKOCTH).

OueBunao, uro ocb GG Bpamenuss poropa (puc. 1, a), sBISsICH
TeOMETPUIECKUM MECTOM TOUYEK, COOTBETCTBYIOIIMX HAyaly paauyc-BEKTOPOB
TOYEK ITOBEPXHOCTH BpAIIAIOLIErocsi POTOpa, MOXKET OBITh HaiifieHa mpH

HaXOXJCHUU panuyc-

] BEKTOPOB TOYEK,
- T KOHTPOJIMPYEMBIX JlaT4u-
Sl w i ! = xamu Dy uw 1pum
= 1 ¥ ! 5 OIPEACIICHUU TOYCK IIe-

A0 T,
i i | T pecedeHust paaumyc-
' LT BEKTOPOB B K&XKIOH U3
a . wi T e R b P e .
1 e IJIOCKOCTEU

= A

PaCIIONIOKCHUS OATYUKOB
Puc. 1. Onpenenenue moJioKeHHs1 OCH BpaLleHUs
M 0CY CHMMETPHH POTOpa Di.  OwueBnmno — Tarke,

yro oce 00 cummerpun

L] poropa MOXeT ObITh MAEHTH(HUIMPOBAHA IIPH

Ly L HaXOXJCHUU paycoB OKPYXXHOCTEH,

o R Ay = ' OrpaHMYMBAIOIIHIX CeueHUs poTopa
; TUIOCKOCTSIMH PACTIONOXKEHHS JATYUKOB D

" et B paGorax [3 — 5] npuBenena cucremMa

LIECTH ypaBHEHWH, IIONy4e€HHas Ha OCHOBE

i T€OMETPHUYECKOr0 IOCTPOEHHSI, TOKa3aHHOTO Ha

Puc. 2. Onlpeﬂeﬂe}me puc. 1, b. Dta cucrema ypaBHEHH# MO3BOJISET

paxuyca R poropa Ha OCHOBE HEIOCPEICTBEHHOIO HM3MEPEHNUs
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paccrosHUi S MeXIy natunkamu Dy u mporuBocTosmMu Toukamu A, B, C
MOBEPXHOCTH POTOPa, a TAKXKE JIMHEHHBIX CKOpPOCTe Vi O3THX TOYCK,
BBIYHCITUTH PAJAYC-BEKTOPHI I1, I, U I3 Touek A, B, C u yriel yi, y13, Y23
MEKIy  paauyc-Bekropamu [y, [Fp, r3.  Ilpy 3TOM  OJHO3HAYHO
UICHTU(DUIMPYIOTCS TIPOCTPAHCTBEHHBIC TIOIOKEHUS PAIyC-BEKTOPOB [1, I3,
3 W, CIEIOBaTENIbHO, MOJIOKEHHEe HMX oOmer Touku G, jexaiied Ha ocu
Bparnienus: GG poropa.

OmHOBpEeMEHHOE OlpeJielicHre Touek nepecedeHus ocu GG BpaieHus
poropa ¢ JABYMS IUTOCKOCTSIMH PACIIOJIOKEHHS JATYMKOB TIO3BOJISICT
ONpENCNIUTh MTHOBEHHOE TIPOCTPAHCTBEHHOe monokeHue ocu GG
BpalieHuss poTopa. MHOI'OKpaTHOE IOBTOPCHHE 3TOW MpOIEAYpPHl Ha
MIPOTSDKEHUX Ka)<JIOT0 000pOTa pOTOpa U B TEUCHHUE IOJHOTO IUKIA €ro
paboOTBl  MO3BOJISET HEMPEPHIBHO  OTCICKUBATH  MIPOCTPAHCTBEHHOE
nonoxeHue ocu GG BpatieHus B pexxume on-line,

OueBuaHo, uyto Touku A, B, C (puc. 1, b u puc. 2) noBepxHOCTH
poTopa SIBJISFOTCS TOYKAMH OKPY)XHOCTH, OTPaHHYUBAIONICH CEUCHUE
poTopa IUIOCKOCTBIO PACIOJOKCHUS JaTYUKOB. BBIYUCIIEHHE paauyc-
BEKTOpOB ToueK A, B, C ¥ HUCNOIb30BAHUE T€OMETPUUECKUX MOCTPOCHHIA,
MOKa3aHHbIX Ha puc. 1, b u puc. 2, mo3Bonsier ompenenuTh paguyc R
YIIOMSIHYTOH OKPYKHOCTH B Buje [2]:

Rl r? + 12 — 2ryr3 COS ¥ 53 W
- . )
2 " — Il COS Y15 — I3 COS Y43 + Mol COS o3

1—
\/(12 +15 =211, COS 11, llz +15 =201 Coslla)

Beraucnenne paamyca R OKpy)KHOCTH, OrpaHHYMBAIOLIEH cedeHHe
pOTOpa TUIOCKOCTBIO PACTIONIOXKEHHS IATYMKOB, TIO3BONSET HANTH IIEHTP 3TOM
OKPY)KHOCTH, SIBIISFOLIUIACS TOYKOH MEPECeUeHHsT OCH CHMMETPUH POTOpa C
TUIOCKOCTBIO PACHIONIOKEHHUS NaTYMKOB. OTHOBPEMEHHOE HAXOXK/ICHHE IICHTPOB
OKPY)KHOCTEH B JIBYX IUIOCKOCTSIX PACIONIOKEHHS JATYMKOB TO3BOJISIET
UICHTH(UIMPOBATh MPOCTPaHCTBeHHOe monokenne ocu 00 cummerpuu
poropa.

Haxoxnenne Touek G u O B ka0l U3 MIOCKOCTE PACTIONOKEHHS
JMATINKOB  MO3BOJISICT BBIYHCIHWTH AMIUTMTYAY BHOpAlMd pOTOpa B ITHX
IJIOCKOCTSIX Kak paccrosHue A, = GO mexmy Toukamu Gu O [2, 3,6, 7):
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2. .2 '
Ao = {R® +12 ~2Rr; cosla - B);
2
 — Il COS Y35 — I3 COS Y33 + M3 COS o3
2. .2 2 2 '
\/(1 +15 —2rlrzcos;512ll + 15— 20, cos;(m)
SNy

x/rzz + 1 — 20,13 COS y g

IMycte GXYZ — HemomswkHas cUcTeMa
koopauHaT (puc. 3), OJKECTKO CBs3aHHas C
(dyHIaMEeHTOM (WM  YCJIOBHO  HEHOIBIDKHBIM
KOPITyCOM) MAIIIMHBL, IPHYeM Och Z COBMAJAeT C
ocbto GG Bpamenus. [Tpu aTom BuOparms poropa B
HanpaiieHnH oceld X 1 Y MOXKeT ObITh OlpesiernieHa
B BUJIC:

a =arcsin

2

S =arcsin

Ay =Aycosy; A =Asing, (3

IJie MOMYNb BeKTOpa Ag ONpPENeeH BBIPAKCHHEM
Puc. 3. Cmemenne xarunka  (2), a y —yroj MexJy ocbio X v BEKTOpoM Ay,

TpH H3MEPEHEE BHGPAINK 3amMeTMM TpH OTOM, 4YTO BeinuumHa Ay,

potopa SIBISSICH  OOBEKTUBHOM XapaKTEPHCTHUKOM poTopa,

HE 3aBHCHUT OT B3aUMHOTO PACTIONIOKCHHS JAaTUUKA

U KOHTPOIHUPYEMOro 00beKTa. JIeHCTBUTENBHO, PACCTOSHUE MEXKITY TATIHKOM

D, u Haganom G cucrema xoopmuaat GXYZ (puc. 3) onpeznensercs BEKTOPHOIH

CYMMOI:

d,=F,+5. @
C yuerom (4) BemuumHa Ag MOKET OBITH ONpe/ieieHa B BUJIC BEKTOPHOM
CYMMBEI;

,50 =R+ S + al . (5)
B Bepakennu (5) BeTHMUINHBL ,50 ¥ R 3aBHCAT TONBKO OT (br3nUecKux

U TEOMETPUYECKHMX XapaKTePUCTHUK pOTOpA, a BEIMYMHBI S, H al— oT
HonoxeHns natauka Dy oTHOCHTENBHO poTopa.

Cwmemenne matanka D; B momoxenne D; mpHBOAWT K M3MEPEHHIO
HOJIOKEHUST KOHTPOJIMPYEMOI TOUKH A Ha IMOBEPXHOCTH POTOPA OTHOCUTENBHO
touek G u O. IIpr 3TOM cMeleHre KOHTPOIUPYEMOH TOYKH MOXKET NPHBECTH
K M3MEHEHHUIO PaJiyc-BEKTOpa [; 10 BEIMYUHBI [ , PACCTOSHHE S; MEXIY
JATIMKOM U TIOBEPXHOCTBIO POTOpa MOXET W3MEHHUTHCS O BEIMYMHEI S,

paccrosiHrie MexAy maraukoM D; u Hawaiom G cucrema koopauHat GXYZ
(puc. 3) onpenensieTcss BEKTOPHOM CyMMO
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_‘! ! af
di=r+s, (6)
a BeNMuuHA Ay MOXKET OBITh OTpEIClICHa B BUJIC BEKTOPHON CyMMBI
rs o ! _‘!
Ay =R+5+d;. ()
OueBHIHO, YTO CMellleHue (W/wm BuOparms) natumka D; okas3piBaer
BIIISIHAE HA IPOMEXYTOYHBIE MapaMeTpsl S, I, d;, HO He BmsieT Ha

U3MepeHne BeMMYMHBI Ay U ee mpoekuuii Ay u Ay Ha ocu X, Y CHUCTEMBI
koopauHat GXYZ W, cienoBarenbHO, HE BIMSET Ha W3MEpEHHWE BUOpaINy
poropa.
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AHAJIMTUYECKAW METOJI UIEHTU®UKAIIUA
JUHEMHBIX KOJEBATEJBHBIX CUCTEM
BTOPOI'O ITOPAAKA.

A.A.Cnonum, M.A.Cnonum
Yuusepcumem um. ben-I'ypuona ¢ Hezese, Hspaunw
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Tel: +972 8 6461 507; Fax: +972 8 6472 949; Email: slonim@ee.bgu.ac.il

KnaroueBble cioBa: uaeHTH(UKANWS; aHAJIUTHYECKUH METOJ; CHUCTEMBI
BTOPOT'O MOPSIIKA.
AHHoTanus: B cratbe onuchIBaeTCs HOBBIM, AHAIUTHYECKUH METOX
nAeHTU(UKALMKN JIMHEHHBIX KOJIe0aTeNbHBIX CHCTEM BTOPOTO IOPSIKA.
Merton no3BOJISET ONPEAETUTE OCHOBHBIE TAPAMETPHI KaK YCTOWYMBBIX, TAK
U HEYyCTONYMBBIX  CHCTEM: YCTAaHOBHUBINEECS M HAYaJlbHOE 3HAYCHUS
NIepeMEHHOM, COOCTBEHHYIO 4YacTOTy KojebaHul | ko3 punmeHT
3aTyxaHus. Pe3ynabTaThl aHAIUTHUECKUX PACUETOB M HKCIEPUMEHTATIbHBIX
JITAaHHBIX OJIU3KH.
l. Beenenune: CocrosiHHEE TIPOOIIEMBL.
[Mpobnema wnpeHTHOUKAINKM JTHHEHHBIX KOJIEOATEIbHBIX CHCTEM BTOPOTO
TIOpsIIKa SIBJISIETCS] BAYKHOM M 00CYXJIaeMol IpOOIEMOi TIPU UCCIIEA0BaHNT
cUCTeM KOHTpoJd U perynupoBanus [1,2]. [IpuHaTEIe METOABI ONpeAeIeHUs
MapamMeTpoB TaKOW CHUCTEMBl OOJIQJAIOT CIEAYIOMIMMH HEZOCTATKaAMH:
HEOOXOAMMOCTb  IIONIydeHUS] TOJHOW  SKCIEPHUMEHTAJIbHOW  KpPUBOMH
MIEPEXOHOTO IIPOIlecca MPH CKauKooOpa3HOM BO3MYIIEHWH M HYJIEBBIX
HAYaJbHBIX YCJIOBUSAX; HEBO3MOXKHOCTb IONYYEHHUS pE3YyNbTaTOB, €CIIU:
UMeeTcsl TOJIBKO YacTh KPWUBOM; IEPEXOJHBIH MPOIECcC MPOHCXOAUT NpH
HEHYJEBbIX HAayaJbHBIX YCIOBHUSAX; CHCTeMa HeycToWduBa. B Hacrosmei
CTaThe OIMCHIBAETCS AHAIMTUYECKHMA METOJ JIMIIEHHBIH YyKa3aHHBIX
HEI0CTATKOB.
. ITocTraHoBKa 3aaun.
Ha puc. 1a,6 n3o0pakeHb! nepexo/iHbIe IPOIECCH B YCTOWYHBOM (a) U
HeycToluMBOM (0) crcTeMax BTOPOro MOpsiAKa IMpH CTYEHYaTOM
BO3MYIIEHNH. B 0011eM Buzie Takue NpoIecchl OMUCHIBAIOTCS YPABHEHHEM:
e : Yy .
y(t) =Y ———[(Y - Yy)sin(wt + 0) + —>sinwt] (1)
sné @,
rne Y, Yo — ycTaHOBHUBIIEECS M HayalbHOE 3HAYeHUS QYHKIMH, Yo -
HayvaIbHOE 3HaYeHUE MPOU3BOIHON; M, — COOCTBEHHAs YacTOTa KOJIeOaHHH,
{=cosb — otHomieHme 3atyxanus (damping ratio), a =g¢w,- mocTosHHAsA

satyxanus (damping constant), =, SN0 - uacrora koneOaHmid. [[ns

YCTOWYMBOM cUCTeMbl Y OTO YCTAaHOBMBILEECS 3HA4Y€HUE, a JUIsd
HEYCTOHYHMBOM 3T0 K03 (DUIIMEHT, KOTOPBIA HEOOXOUMO OIPEICITUTD.
3amaveli HICHTU(DUKAIMH SBJSICTCS ONPEICTICHUE ITHX IMapaMeTpOB.
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450 10000

400 8000

6000

/
- 7\ “ <

250 /
200 o
/ \ / fl 6 11 16 21 26 31 36 41 46 51 56 71 76 81\86 91f 96
150 / \\4 -2000
100 / -4000 %L

-6000

0 -8000

L 6 1116 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96
-50 -10000

ycToliuuBas cucrema HeyCTOHYMBasi cuCTeMa
Puc.1 Ilepexoanblie mpoueccsl y(t) B cucTeMax BTOPOro Nopsiika Mpu CTyNeHYaTOM
BO3MYULICHHH

Il. Pemenne 3amaun.

BeiOepeM TNpOM3BONBHBIA yY4aCTOK MEPEXOMHOr0 TIpoIecca C Tpems
MOCJICTOBATEIBHBIMH 3KCTPEMYMAMH Y1, Y2, Y3 B MOMEHTHI BpeMeHH ty, 15,
t3 (puc. 1a), Tak uro

A=t, -t =t, —t,, 2
r7ie A 3T0 HHTEpBAI MEXKY IBYMSI CMEKHBIMH SKCTPEMYMaMH.
Ucnone3ys (1) BenmW4MHBI OSKCTPEMyMOB B MOMeHTHl t,, n=1,23
BBIUHCIISIOTCS KaK:

—atp

e
sing

Yy, =Y - [(Y - Y,)sin(wt, + 6) +:—‘;sinwtn] 3

n

[epenecs Y B jieByr0 4yacts (3), moydaeM CHCTEMY:

Y-V, _gelot) g Y;—Y _ e list) _ grad 4
Y1 -Y e Y,
UckmounB € “* u3 cucreMbl (4), nony4yaeM ypaBHeHue 11 pacuera Y
2
Y — yly3 y2 (5)
Yi+Ys— ZY2

[oncraBuB ypaBHeHue (5) B cucremy (4), NMONXYYUM BBIpAXKEHHS IS
pacuera o ({op):
Y - -Y
In % In\)(/3
Yi— -Y
o= ga)n = = (6)
A A
B paccmarpuBaemoil cucTeMe WHTEpBAal MEXAY MABYMS CMEXHBIMU
SKCTpEMyMaMH PaBeH T, TOTAa CIIENYIOIIee CIIPaBEIINBO:
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T, [ 2 2. o

o=—:; o,=No ' +a°; {=— (7),
At w,

HauaneHele 3Hauenns GyHkuun Yo M ee IepBOi Mpou3BoIHON Y'g

BBIYHMCIIAIOTCS 110 3HaYeHUsAM (QYHKIUH Y; U €€ MepBOi NMPOU3BOIHOM Y;' B

MOMEHT {=t;:

Y-y, = e v _y(Osiniet, + 01 -~ Dsnat)

sing o,
a)e—at Y!(o) (8)
1 = alY =y, ] -——{[Y - Y(0)] coq[t, + 6] - cosawt} =0
sné @,
Pernrast coBMecTHO ypaBHEHUsI CUCTEMEI (§), HAXOIMM:
sin(@ —wt,) , [Y-vy,]o, snot
YO) =Y-[Y-y]——> Y= S =9
e“*snd e“*snd
V. [IpoBepka, Momy4eHHBIX PE3yIbTATOB.

BeiOepeM TpOM3BONBHO [BE CHCTEMBI C M3BECTHBIMU IapaMeTpaMH:
ycroiiumBas cuctema: Y=30, Yo=21, VY';=6.28, ®,=0.33, (=0.3;
HeyctorumBas cucrema: Y=30, Yqo=21, Y'©=6.28, ,=0.33, (=-0.3.
Ucnionw3ys ypaBuenus (5)-(7) u (9), paccuuThIBAINCH TapaMETPhI CUCTEM.
Ommbka € MeXay «U3MEPEHHBIMW» Ym W PacCueTHBIMHU Y. 3HaYEHHSIMHU
paccuunThIBasiach 1o Qopmyie:

£%=[(Yyy ~ Ye) | Y] 100 (10)
Pe3ynbraThl pacueToB Al yCTOHUMBOM CHCTEMBbI puBeaeHbl B Tabmiume 1.
Jlns  HeycTOWYMBOW  CHCTEMBI IOJYYalOTCS IOXOXKHE  pE3YNIbTAThI.
HaGmofaeTcs xopoliee coBnaieHNe pacueTHBIX U M3MEPEHHBIX JIaHHBIX.

Tasauuna 1. Pe3yJabTaTbl pac4eToB NapaMeTpoB YCTOHYNBOI cHCTeMBbI.
(1Sl KaKA0T0 MapaMeTpa ABa CTOJI01a:/1eBbIii-BeJINYNHA; MPaBbIi-0IIH0KA);

njt Yn Y Yo Y ¢ ®n

n
1113|3579

2123|2787 |30 |0]| 2194 | -4.48 612 | 25| 03 | 0]033|0

3(33]3071

Bubnuorpadwust:

1. L. Ljung, System Identification, Theory for the User, Prentice-Hall, 1999, 2e.
2.Y. Zhu. Multivariable System I dentification for Process Control. Pergamon Press,
2001.

NCCIEAOBAHUE CBA3U TAPAMETPOB
BUBPOAKYCTHYECKOTI'O CUT'HAJIA
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C TAPAMETPAMMU INTPOIECCA PE3AHUSA

Ocmagpves Bradumup Anexcanoposuy”, Cunun Padomup Ceésmociagosuy 2 Juopouya Upuna
Hukonaeena®, dununnosa Mapuna Bsveciasoena.*
YHayuonansnviii mexnuuecxuii ynusepcumem Vpauns «KITHy, 2. Kues,03056, np. ITo6edb.
37.men. 8(044)4549475, 80632615027
2 Xmenvruyruii HayuoHanbHbli yuugepcumem, 2. Xmeavnuykut, 29016, yn. Uncmumymckas,
11, men. 8(0382)728076

B oannoui pabome npedcmasnenvl mamepuanivl, onpedensroujue
NPUHYUNBLL ROCMPOEHUST BUOPOAKYCMUYECKUX AHAN020-YUPDPOBLIX CUCHEM
OUACHOCMUKU U YNPABTIEHUEe NPOYECCOM 06pabomKu Memanios pe3anuem 6
VCA0BUAX 2UOKUX 0Opabamvlearowux Mooyael u cuOKUx oopadbamvléaruux
cucmem.

B Hacrosiiiiee BpeMs Ui aBTOMATH3al[Md Pa3MEPHONU HACTPONKH
crankoB ¢ UITY Bce mimpe MPUMEHSIOTCS Pa3UUYHBIE CHCTEMBI KacaHWS.
IMon cucTeMoii KacaHHs B 3TOM Clydae MOHUMAIOT TaKyl) aBTOMATHYECKYIO
CHCTEMY YIpaBICHHS C OOpAaTHOH CBSI3bIO HA METAI000pabaThIBAOIIEM
o0opy/soBaHMH, KOTOpas CIIOCOOHa TOYHO pPETHCTPUPOBATH MOMEHT
MPUKOCHOBEHUSI UHCTPYMEHTA K JIETATU WM K CICIUAIBHOMY 3JIEMEHTY
TEXHOJIOTUYECKON CUCTEMBI M OBICTPO PEarupoBaTh HA JAHHBINA CUTHAIL.

Takue cucTeMsl O3BOJISIIOT:

® MEPEKNTIoYaTh KOMAaHIbl JUIS CMEHBI OBICTPOrO XOJIOCTOrO XO.ia
WHCTPYMEHTA Ha MEUICHHYIO pabovyIo oaagy o0paboTKy;

® paboTaTh MHCTPYMEHTOM 0€3 TOYHOW €ro YCTAHOBKH B HaYalbHYIHO
HYJIEBYIO TO3UIHI0 W TPEIBAPUTENBHON BBIBEPKH, T.€. IOYTH
HCKJIIOYHUTH TPYMOEMKYIO OICPALMI0 TMPEABAPUTENBHOH pa3MEpHOit
HACTPOMKH PEXKYIIEr0 HHCTPYMEHTA;

® MPOM3BOAUTH  TOYHOE  MO3HIUOHHUPOBAHHE  HMHCTPYMEHTAa  C
ompeieNICHUeM KOOPANHAT €r0 BEPILIHHbI.

I'maBHOe TpeOoBaHKME K CHCTEMaM KacaHHs MHCTPYMEHTa - BbImaua
CHTHAJla B aBTOMATHYECKYI0 CHCTEMY VYIPAaBJICHHS CTAHKA C MAaJbIM
BpEMEHEM 3ama3jbIBaHUsS U BBICOKMM YPOBHEM HAJEKHOCTH. TOYHOCTH
OMpeNieNICHUs: KOOPANHAT B TOYKE, KACAHUS MHCTPYMEHTa C JICTANbIO (WITH
JIPYTHM CHEIUATbHBIM MECTOM CHCTEMBbI) onpenenseTcs
YYBCTBUTEIBHOCTBIO  HCIONB3YeMOr0 METO/Ia PETUCTPAldH  JaHHOrO
COOBITHS, BpeMeHeM cpabaTblBaHHA CHUCTEMBl YIPABICHUA Mg, H
CKOPOCTBIO TIEpEMEIIeHHs pabo4ero opraHa CTaHka V.

[Iporecc pe3aHus NpU METALTO00PaOOTKE SIBISETCS aKTHBHBIM
HUCTOYHUKOM MEXaHHUYECKUX BO3MYIIEHHM, OOYCIOBICHHBIX IMPOIECCAMU
pa3pylIeHUs METAJJIOB, BHEIIHETO M BHYTPEHHETO TPEHHS, aBTOKOJICOaHusI
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W TapaMeTpuyecKuX  KojeOaHWi  HEOAHOPOAHOCTBIO  MarepHuala,
MIEPHOIMYHOCTSIMU TIPOLIECca CTPYKKOOOpa30BaHUS U T.1.

JlanHple  BO3MyllleHUst  Bo3jeiicTByror Ha  cucremy TOC
(Texnomormueckass OOpabarteiBatommass Crctema) Bo30yxkaash KoyeOaHHS
pa3nuuHbBIX (OPM, KOTOpBIE SIBJISIOTCSI CIIEACTBHEM KaK IlapaMeTpoB
ynpyro# cucremsl TOC, Tak U ynpyro-njiacTU4eCKUMU CBONCTBAMH 30HBI
pe3aHass W o00pa3ylOT COBMECTHO 3aMKHYTYIO YIIPYTO-IUIACTUYECKYIO
KoJIe0aTeNbHYIO CHCTEMY.

B ocHoOBy uccnenoBanusi WHGOPMAaTHBHOCTH BHUOPOAKyCTHYECKOTO
CHTHajJa OTKJIMKA CHCTEMBI MHCTPYMEHTa M €ro CBSI3M C NapaMeTpamu
mporiecca pe3aHus B OOJBIMUHCTBE CIyYacB MOJNIOkKeHa auHamuka AUX —
orubaroniell HHTEHCUBHOCTH BUOPOYCKOPEHHUH, a TaKke BUOPOCKOPOCTH, U
BHOpOCMEIIEHHH TIpeIoNpeAesIeMbIX JUHAMHUKONW Ipolecca pe3aHus |
BXO/ZIHBIM M IIPOXOJHBIM HMIIEAAHCOM YNPYroil CHUCTEMBI, a TaKXke
JIMHAMHUKOM N3MEHEHHsI HEKOTOPBIX YacTOT.

Jnst mporiecca ToUeHHS BXOMHOW HMIIETaHC Mo ocsM X U Z
olpeZieNIsieTcs C TOMOIIBI0 THhE30aKCENEPOMETPOB, 3aKpEIUIieMbIX Ha
WHCTPYMEHTE HETTOCPEACTBEHHO OKOJIO 30HBI PE3aHMs, a MIPOXOAHON MO OCH
Y ¢ TOMOmpBIO IbE30aKCeNepoOMeTpa 3aKpeIIeHHOr0o Ha  TOpLe
pesienepKarens.

HccnenoBanne  BHOPOaKyCTHUECKOrO  CHTHala  CBOJUTCS K
CerMEHTALMK OOIET0 CHI'HAla — BBIACIEHUIO HH()OPMATHBHBIX YaCTOTHBIX
COCTaBJLSIFOIIMX M UX JIETEKTHPOBaHMIO. J{JIsl MAeHTH(UKAINY TTapaMeTpoB
curHana "yhnpyras CHUCTeMa HHCTpYMEHTa" JOJDKHA paccMaTpUBAaThCs B
COBOKYIHOCTM C TIPOLIECCOM PE3aHUs, YYHUTHIBAS JKECTKOCHBIE U
JieMIT(HUPYIOIINE CBOWCTBA CAMOT0O MPOLECCA PE3aHUsL.

OTHOIEHUS aKyCTUYECKUX CUTHAJIOB VISl JTOrapu(pMHIECKOM Kb
TIPE/ICTABISIOT cOOOH Pa3HOCTH 3HAUYEHHH MOJIOC MPOITYCKaHUS U ITOJIOC HE
MIPOITyCKaHMs, a TaKKe CHUTHAJIOB IOJOC TPOIYCKaHUSI Mexay coboi -

AQ.
] *
3nauenne | =0 — cooTBercTBYeT curHainy, 3HaueHMs KOTOPOTrO

COCTaBJIACT 0H6, T.C. HYJICBOMY 3HAUYCHMUIO. B sTtom cJIydac mnojaydacTcs
3HAYEHUE CUT'HaJa B OAHOM M3 YacTOTHHIX mojioc. Ilocie npeo6pa3OBaHm“1

nonyunm (B IMHEHHO IKase) 3HaueHus oTHOMmEeHuH S / Sj (1,]=1,2..).

C u3MeHeHHEeM noyTh  pe3aHus, C HU3HOCOM HHCTPYMCHTA
NpeTCpHeBaAOT U3MCHCHUA CUTHAJIBI, KaK B MOJIOCAX IMPOMYCKaHUsA, TaK U B
mojIocax HC ponyCKaHus, npu4ieMm, MOXHO OINpCACINTb 4qTo
I/IH(l)OpMaTI/IBHOCTI) CHUI'HaJIa B MOJIOCAX HE IMPOINYCKaHUA O4YCHb BCJIMKA. B
BUAY U3MCHYMBOCTH CICKTPOB, 3aBUCAIIUX OT MHOI'MX MapaME€TpOB, B TOM
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YHUCIIe W CIyYalHBIX, KPUTEPHH COCTOSIHUSI MHCTPYMEHTA JIOJDKEH OBITh
nAeHTU(HUINPOBAaH HA OCHOBE HE OJHOTO, a LEJIOro psija MPU3HAKOB, TOT A
OH OyJieT HaeKHbIM U 3()(HEKTUBHBIM.

OGO3HAYMB CHIHAJ PA3IHYHBIX yJACTKOB CrieKTpa Sy, ) (t) mm

S(KT) rne S — curnan, t — Bpemsi, T —mepuox BpeMeHHM 3ajaBaeMbIi
taiimepom, K —Homep orcuera, i — HOMep yuacTtka crektpa (i=1,2, ...).
VY4acTKy CrieKTpa OTCUNTHIBAIOTCS Ha Xapakrepuctike AUX cieBa HanpaBo
W WHAEKC YBEIMYMBAETCS C YBEIMYEHHEM 4YacTOThl. [lOCKONBKYy 3ammcu
MIPOU3BOJIATCSA B JIOrapuPMUUECKOM Maciitabe pa3HOCTh MEXIYy HHMHU

Oynmer paBHa
S(x,y,z) (t) - Sj(x,y,z) (t) (1.1)

(mpuyeM MOryT OBITH CIIydadW PaBEHCTBA i=]), KOTOpas JaeT OTHOLICHHE
CHTHAJIOB Pa3JIMYHBIX YYaCTKOB CHEKTpa B JIOrapu()MUUECKOM Maciitade u
XapaKkTepu3yeT  BpEMEHHOe  IIOBEJEHHE  TEKyIlero  CIeKTpa  a
COOTBETCTBEHHO U NMPOTEKaHMsI Ipoliecca pe3anusi (W3HOC, CHIIBI | T.11. )

Vi KT
oy (D) = ZOlgm
Vi xyizy (KT)

J1s monyueHus WHBApUAHTHOW BEIMUYMHBI CHUTHAJa MEHEE BCEro
3aBHCHMOW OT M3MEHEHUsI ITapaMeTpOB M PEXHMMOB PE3aHUSI MOXKHO OpaTh
OTHOIIEHHE CHT'HAJIOB K CHTHAJy OOIIEro YpOBHS IO OCH — X, ITOCKOJNBKY
OHa OCTAETCS OTHOCUTENBHO MOCTOSHHOM B 3aBUCHUMOCTH OT PEXHMOB
pe3aHusi, BO3MOXKHO TaKk)Ke OpaTh OTHOLIEHHE K OOIIEMY YPOBHIO CUTHAIY,
HM3MEPEHHOT0 B TOM K€ HAlpaBJIEHUH YTO U UCCIETyEMbIA CUTHAIL.

BonbmmHCTBO padoT 10 BUOPOAaKyCTHUECKOMY CHT'HAY ITPU Pe3aHuN
0a3MpyIOTCsl Ha HMCCIIEIOBAHUM TPEHAA, B TO BpeMs Kak (IyKTyalluu WM
nepeMeHHass 4YacTb HMHTEHCHBHOCTH OTrHOaromieil HecyT OCHOBHYIO
nHpopmanuio o npouecce pezanus. CrieKTpajibHas INIOTHOCTH (BIyKTyauni
orubaroniedl NMpU TOYEHHU CTajed B IIUPOKOM [HANa30HE H3MEHEHUS
napameTpoB pe3aHus JeXuT B npeaenax yactotr 0,05I'u#31"1 u 3aBUcUT OT
COCTOSHHUSI HMHCTPYMEHTa U YycTroiumBocTu mpouecca. COOTHOIIEHUs
TIOCTOSIHHOW M TIEPEMEHHOM COCTaBIISIONIMX MHTEHCHBHOCTH Orubaromieit
JIaroT OoJiee MOIHYI0 KapTHHY KOHTPOJISI [TapaMeTpoB MPOoIecca Pe3aHusl.

PaspaboTtka 1U(pPOBONW YACTH CHCTEMBI BUOPOAKYyCTHYCCKOM
muarHoctik  [IMO B Hacrosimiee BpeMsi HE COCTaBJSIET OCOOBIX
TPYIHOCTEH, IOCKONBKY OHa 0a3upyercst Ha UCIOJIb30BAHUH COBPEMEHHBIX
BBICOKOIIPOU3BOAUTENBHBIX MUKPOIIPOLIECCOPHBIX CUCTEM C BCTPOEHHBIMU
ANl u nporpaMMupyeMbIMH MyJbTHILIEKCOpaMU. beicTponeiicTBue

S|(x,y,z) (t) -S (1.2)
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JIAaHHBIX CHUCTEM TI03BOJISIET OCYIIECTBIATH IHU(POBYIO (QHIBTPALMIO U
00pabOTKy CHTHAJIOB B PeallbHOM BPEMEHH B quamna3oHe 4actoT g0 10 KI'rg
W BBIlE, a paspemiaromas CrHocoOHOCTh KBaHTOBAaHHWS II0 YPOBHIO
obecrieunBaeTcss ycwieHueM curHajioB jJo 10B u wucmonb3oBanuem 10
paspsaaubix ALl Gonee ClOXHBIM BONPOCOM  SIBIISIETCST  pa3paboOTKa
aHaJIOTOBOM YacTHM CHCTEMBl OT yJayHOro I10100pa KOTOPOM 3aBUCUT
3¢ (GEKTHBHOCTD PaOOTHI BCCI CHCTEMEI B IIEJIOM.

Takum 00pa3oMm, Ha OCHOBE HCCIENOBaHHS BHOPOAKYCTHYECKOTO
CHTHaja Mpolecca pe3aHdsi MOXKET OBITh Cco3/laHa caMoo0ydaromascs
CcUCTeMa YIPaBJIEHUS IS METAIJIOPEKYIIUX CTAHKOB.
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YBenuuenue BUOpamuii M aKyCTHYECKOro IIymMa HarjsiaHO
TIOKa3bIBaE€T HU3KOE KauyecTBO 0OOPYAOBAHMUS U BIMSET HA TEXHUYECKHE U
SKOHOMHMYECKHE  TIOKa3aTelnd  ero  OJKCIUIyaTauud.  Heocnopuma
HEOOXOMUMOCTh  CHIDKCHHS IIOTeph OT BHOpammié B mporecce
skcruryaraid.  OnHAaKO — HEYKJIOHHO  pacTeT  IIPOLEHT  Y3JIOB,
U3TOTABIMBAEMBIX W3  KHTAHCKUX  KOMIUICKTYIOIIMX W HAa  HE
MOJIEpHU3UPYEeMOM 000pyI0oBaHUH (1I0 JaHHBIM JA.T.H. JlykpsHOBa A.B n
np.) [1]. MoHTa)X HEKaYyeCTBEHHOTO JICIICBOr0 00OPYIOBaHUS IPUBOIUT K
YBEJIMYECHUIO YPOBHEH BHOpAIMii W CHIKEHHIO MEXPEMOHTHOTO BPEMEHU
paboTEI 000PYIOBAHUS.

CymiecTByIomye METOAbl OTCTPOMKHM YacTOTHI B y3KHMH JHaNa3oH
YacTOT U W3MEHEHHE CTATHYEeCKOW >KECTKOCTH HE BCEeraa TEXHUYECKH
peanu3yeMbl Ha NpakTHKe. V3MeHeHne cOOCTBEHHBIX YacTOT TPHUBOIUT K
CIIOKHOMY M3MEHEHHIO PE30HAHCHBIX YacTOT M TPeOYeT JIOpOrOCTOSIINX
JIOBOJIOYHBIX UCIIBITaHUH. Vcronb30BaHne MEXaHUUECKUX BUOPO3aIUTHBIX
CHCTEM OrpaHHYeHbl TradapuTtaMu W OOJNBLIIMMHU IOTEPSIMH HAa TPEHHE B
CHCTEMax THIIa «BUHT — raiika» M X aHaJlorax.

W3 onpoboBaHHBIX Ha MPAaKTHKE BapHaHTOB KPEIUICHUS W3BECTHBI
TpeX U YeThIpeX ONOPHOE KpEIICHUE JABUTaTelsl aBTOMOOWIIS, CTATUYECKU
olnpenenuMas IECTH OMOpHasl CHCTEMa C IIAPHUPHBIM 3aKperieHueM [2]
CTaTHYECKN HEONpe/eIMMbIe KOHCTPYKIMHU. [IprMeHeHne Tpex U YeThipex
OIOPHBIX BapHAaHTOB KpEIUIEHHWS HE MOTYT HCKIIOUUTHh CBS3HOCTh
koneOaHui. OOsI3aTENbHBIM YCIIOBHEM JUIS YETHIPEX OMOPHOW CHUCTEMBI
BUOPOM3OJISILIMM ~ SIBJSIETCSI  COBMAJEHHE LEHTpa TSDKECTH C  OCAMH
cumMerpun.  HecoOmomenne  3ThX — TpeOOBaHMI  TPUBOAMT K
BO3HHKHOBEHHIO OOKOBBIX BHOpanuii Jaxke IpH BEPTUKAJILHOM
Bo30yxneHuu. boree mpeamodTHTENEHBI  MHOTOOMOPHBIE — CHCTEMBI
BHOPO3AIIUTEI, TIO3BOJISIONINE 00ECIIEUNTh IIepeaady BO3JeUCTBUU BJIOJIb
oceil BuOpomzonmupyloommx omnop. llpy NpUMEHEHMH [IAPHUPHOTO
3aKperuieHuss M HACTPOWKM CHUCTEMBbl BHOpO3alIMTBI Ha TpeOyeMblit
paboumii 4YacTOTHBIM JMana3oH o0ecneyuBaeTcs CO3JaHue O00JacTH ¢
TIOHIDKEHHOW Tepenadyeld BosneiicTBuid. [lpuMeHeHne 1mectd u Oonee
OIOPHBIX ~ 3JIEMEHTOB OrpaHMYeHO rabapuTaMud BHOPOU3OIHUPYEMBIX
00BEKTOB.

Ipu >¢ddexTuBHOI pa3Bs3ke KONCOAHUN U CBEJICHUHM UX B Y3KUHI
JIMaIia3oH OCTAaeTCsl INIaBHas 3aJada HaCTPOWKH CHUCTEMBI BHOPO3AIINTHI HA
TpeOyeMblii YaCTOTHBIA JHMAna3oH. PemieHWe 3TOH 3a4adydl BO3MOXKHO 32
CYeT MPUMCHEHUSI BUOPO3ANIUTHBIX YCTPOWCTB UCIIONB3YIONIUX PHHITUATIHI
THJPaBJINYECKOrO TalIeHHs C YCHIEHHEM BO3HHMKAIONIMX WHEPLIHMOHHBIX
sa¢pdekroB. B atux ycrpoiictBax wucmonbdyercs 3(QexTs yBeaudeHus
CKOPOCTH TEUYEHUS JKUJIKOCTH IIPH pe30HaHCe U AP PEKTH THAPABINIECKOT O
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yewnenus. Ocooennocteio CBUII siBiisieTcss HE3aBUCUMOCTh OT U3MCHCHUS
JTMHAMHYECKUX IapaMeTpoB OOBEKTOB B IpoOIllecce SKcIuryatanud. Ha
pucynke 1 npezacrasnena nepenarounas ¢ysakiust CBUIT HactpoenHoro Ha
pabovyro 4acToTy BEHTHJISITOpa MOTOP KOMIpeccopa 3JIeKTpoBo3a. bbuio
MIPOMOJIETMPOBAHO H3MEHEHHE CBOIMCTB OCHOBAHUS OT  KpEIUIEHHs K
npaktiudeckn abcomotHO TBepaomy Teny (ATT) mo pasmemneHus Ha
YIPYroil KOHCTPYKUHMH (OOOJOYKH ) MOAENUPYEMOW ITaKETOM IPYXHH.
KpuBas 1 wumoctpupyer pasmelieHue cucreMbl BUOpo3ammrsl Ha ATT
(macca 10° xr). KpuBast 2 Mojenupyer paboTy CHCTEMbI BUOPO3AIIUTHI C
OCHOBaHHMEM, 00JaJaroMM YHCTO WHEPIMOHHBIMH CBOWCTBAMH U Maccoi
O6mm3Koi K peanbHON B Mecte kperuienus (400 kr). Kpusas 3 onmceiBaer
pabory cHuCTeMBl BHOpPO3AIIUTHI C IAKETOM NPYXHH C H3MEHSIeMOU
KECTKOCTBI0O HMHTHUPYIOIIEr0 OCHOBaHWE HE HWMeEIolIee WHEPIUOHHBIX
CBOMCTB) KaK BHJHO W3 PUCYHKAa | NIpM HM3MEHEHUM THUIIOB OCHOBAHUS
OTCYTCTBYET YBOJ YaCTOTHI OT YaCTOTHI HACTPOHKH.

Pabora BrimonHena npu ¢punancoBoi nomgepxxke PODU rpant 09-
01-093567 u Pochayku rpantr MK-40.2009.8
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Puc 1. IlepenaTtounasi ¢pyHKUUS NPU MOJCTMPOBAHHU CHCTEMbl BHOPOM3O0JSINUU C
HACTPOiikoii Ha yacToTy 25 I'l HA pa3IMYHbIE THIILI OCHOBAHMS

K coxanenmro CBUIIsl ob6namaror W NpHCYIIMMHU  JIIOOBIM
TUAPaBINICCKUM cucreMam HEAOCTaTKaMHU. OCO6yIO CIIO)KHOCTB
MIPE/ICTaBIIsIET HACTPOMKa CUCTEMBI Ha TpeOyeMblil Jauana3oH vactor. [s
TOBBINICHHUS TOYHOCTH HaCTpOﬁKPI npeajiaracrcsa BBECTU B UCCICAYEMYIO C
HCIIOJIb30BAHHUEM QJICKTPOMEXaHUYCCKUX aHAJIOTHi MOJECIIb
JOITOJITHUTCIIBHBIC TUAPABINYCCKUC napaMeTphl, TIO3BOJIAOIINEC
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uccienoBaTh NpoHIIb CKOPOCTEN JKUIKOCTH ITPY M3MEHEHNN HANPaBIICHHS
CHJIOBOT'O BO3IEHCTBUS Ha cuUCTeMy BHOpo3ammthl. [logoOHBIA moXon
TIO3BOJIUTH CHHU3WTH 3aTpaThl HA NPOBE/ICHHE JOBOAOYHBIX HCIIBITAHUH U
OIIpe/IeIeHUs] Ha MX OCHOBE JIOMOJHHUTEIBHOW WHEPIMOHHOCTH B KaHalle
TUAPABIMYECKOr0 Ipeodpa3oBaTens.

Jlutepatypa

1. Jlykvanos A. B. Ilopmuoii A. FO. I'apugpynun B. FO. Pomanoscruii A. Y.
Paspabomka xomniexca 6x00H020 6UOPOKOHMPONS MOMOP —8EHMUNATNOPOS
271ekmp060308. 1 mom ¢6 0oknaoos |\ mesxrcoynapoornoil konpepenyuu «Ipodremut
MexaHuKu cogpemenuvix mawuny cmp 139 -143

2. bpvicun A.H. Hccneoosanue cmamuuecku — Onpeoenumoll — Cucmemvl
subposawumol.//[lpobnemvr  mawunocmpoenuss u asmomamuzayuu. Ne2, 2008,
cmp.67-10.

METO/] BUTTAZIKOBO-HAIIPABJIEHOT'O ITOIIYKY
35AJTAHCOBAHOI'O CTAHY POTOPA 13 3SMIHHUM
JVCBAJTAHCOM 4K AJIBTEPHATUBA J10
ABTOBAJIAHCYBAHHA

Poiisman B.I1., Tkauyk B.I1.
Xmenvnuyvkuil nayionanrbnuil ynigepcumem m. Xmenvnuyvkuil, gya. Inecmumymcora, 11,
mexn.(0382)728743, E-mail: roizman@mailhub.tup.km.ua

Ilix wac pocmimKeHb METONy aBTOMATHYHOrO OaJaHCYBaHHS
pimmHoro [1, 2] nHa kadeapi npukiagHOi MeXaHIKM XMEITbHHIBKOrO
HAI[IOHAJILHOT'O YHIBEPCUTETY OyJI0 BCTAHOBJICHO, IO BIiH MOXe OyTH
e(eKTUBHO 3aCTOCOBAHHH IJIsl MAalIMH 3 THYYKHM POTOPOM abo poTopoM Ha
npyXHUX omopax. OpHak iCHye BeNMKa KiJbKICTh MAalllMH, SKi MaroTh
KOPCTKHH PpOTOp, BCTAHOBJICHMH Ha >KOPCTKHX oOllopax. BcTaHoBieHHS
aBTOOAAHCHPIB HAa POTOPH TAKMX MAIIWH HE NMPUBOAUTH JIO 3HWKEHHS iX
BiOpamii. [lnsg Takumx MammH Oyno po3poOJICHO 1 JOCHIKCHO
aJbTEpPHATUBHUN JI0 aBTOMATHYHOI'O 3PIBHOBAXEHHS PiJUHOIO METOJ
BHUIIaIKOBO-HAIIPABIIEHOT O ITONTYKY 30aJ1aHCOBAHOTO CTaHy POTOpA.

ExcriepuMenTanbHi  TOCHIDKEHHS MPOBOAMJINCH Ha  HPANBHIH
mammi (IIM) “Afima”, 6apabaH SKoi € >KOPCTKUM POTOPOM, BCTAHOBJICHUM
Ha KOPCTKHX oropax. Taky KOHCTPYKIIF0 MalOTh Psii Cy4aCHUX MPATbHUX
MalIllMH, 1110 BAKOPUCTOBYIOTHCSI B CBITOBOMY T'OCIIOJIaPCTBI: .

[Nonoxxenns 6inmm3nu B 6apabaHi MpagbHOI MAIIMHY TiJl YaC BUXOLY
Ha BI/UKMM BUIAJKOBE, TOMY MOXJIMBI BHNAJIKH OLTBII “XOpomnroi”’, Ok
piBHOMIpHOI pO3KNaAKH OuLMM3HM, O 3a0e3medye JOMyCTHMHUHA piBEHb
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BiOparii, i Oibr “noranoi”’, HepiBHOMIpHOI, 30MTOl y BeIMKHI TucOanaHce,
110 BUKJIMKAE MiJBUIIEH] BiOparii i rajomyBaHHs MallllHH.

CyTh MeTOJy BHIIa/IKOBO-HAIPABJIEHOTO IOUIYKY MOJSrae B TOMY,
IO TpH BUXOAI MAaIIMHU i3 3MiHHMM JUCOaJaHCOM Ha POOOYMIl pexum
(Bi/KMM B TpaJIbHUX MAIIMHAX) BUMIiPIOIOTHCS BiOpallii i py nepeBHIeHHi
HUMH{ JOIIYCTUMOT'O pIiBHS MalldHA BiJKIIOYAETHCS 1 THEPEBOMUTHCS B
PEKUM TOJOCKAHHS, B SIKOMY BiOYBA€ThCS MEpepo3Kiiaj OUTU3HM, Micis
YOro MpoIeaypa BUXOAy MOBTOPIOETHCS 1 TaK JIO THX IIip, TOKW HE HACTaHE
BHITAJI0K XOPOIIOTr0 PO3MOaiTy Mac (po3kiaaku Oinu3HM) i BiOparii Oy ayTh
B MEXaX HOPMH, 3aJ]aHOi TEXHIYHUMHU yMOBaMH. B 1IbOMY BUITaJKy MaImuHi
“I03BOJISIETHCS” BUKOHYBATH TEXHOJIOTIYHY OIEpalio (BLIKAM).

Jnst peamizamii 1miei imei Oyma po3poOiieHa cremiaabHa CHCTEMa
kepyBauHs (CK) emextpomBurynom. CK mpencraBisie co0Ooro OkpeMuit
0ok, po3MinieHuit BcepeauHi [IM “Afimia”, sKuid JOIMOBHIOE iCHYIOUHIA
KOMaH/IHMH arapar, po3MIMpIOI0YH HOro MOXIIUBOCTI.

CrpykrypHa cxema CK npezncrasnena Ha puc. 1. [IpuHnun i podotn
MoJisArae B HACTYIIHOMY: KOJM IO KOMaHAl KoMaHjaHoro amapara (KA)
BKIIIOUAETHCSI PEXKUM “‘BIJPKUM”°, BUKOHYETHCS BU3HAUEHHS PiBHS BiOpamii
natyukoM BiOpamiid /IB. BumiproBaHHS BHKOHYIOTBbCS IIiJI 4ac BUXOIY
JIBUTYHa Ha poboui o0epTH npH BikuMmi. SIKmo piBeHb BiOpamii
TIEpEBHIINTH Hamepel 3aJany Mexy (Iopir), TO BiI0OYBa€ThCS BiIKITFOUESHHS
nBUryHa J{ 1 BIIDKUM NPHUITMHSAETHCS Ha 4Yac t; = 5 ¢, skuil BU3HaYaeThCs
TaliMepoM Aj.

BimxirodeHHs MBUTYHA BiIOYBA€THCA 3a PAaXyHOK BiJNKIFOYCHHS
xuBJeHHs KA, 3 sIKOTrO 1MolaeThes KUBJICHHs HA ABUTYH. [licist 3aKiHYeHHS
qacy t) BKIIro4aeThes TaiMep Ap, skui migkrodae KA no sKuBIIeHHS Mepexi
Ta BMHKA€E JBUTYH J| B pexxumi monockanHs Ha 4ac tp (Big 10 g0 20 c), mo
3aaeThes UM TaliMepoM. [licis 3akiHdeHHs dacy ty BIIKITIOYa€ThCs PEXKUM
nonockanHst 1 KA BMukae (BigHOBIIOE) omepamito “Bimpkum”. SIKmio
BiOpaii npwu it cpo0i BUXoxy Ha poOodi 00epTH HE epeBUIIATh 3a1aHOT
MEXIi, TO “BIJDKMM” BUKOHYETHCS y

. , Pucynokl — CTpykTypHa cXxema CHCTEMH
A Al - el KepPYBaHHSI eJIeKTPOABUTYHOM

KA — xomananuii anapar; Al —Taiimep
naysu; A2 —raiiMep NoJIOCKAHHS;

1. . 1. J B — naruuk Biopaniii; 11 —

€JIeKTPOABUIYH

BIJIMOBITHOCTI 3 MPOrpaMoOr0 KOMAaHJHOI'O arapaTa, iHakme “BipKum”™
3YIUHUTHCS 1 BECh ITUKJI OyJie MOBTOPIOBATUCH 3aHOBO J0 TUX IIip, TIOKU HE
Oy/e BUTPUMaHO 3aJaHOrO piBHA BiOparliid, a came, TIOKH HE BiAOyIeThCS
3aJIOBUTBHUH PO3MOJLT O1TM3HK B OapabaHi.
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BiOpomatunk, sKuif JKOPCTKO 3aKpiluleHMHd Ha O0aky MalliHH,
MIPEJCTaBIIsAE COOOK Tapy KOHTAKTIB, OMUH 13 HUX BUKOHAHUHA y BUTJISAMIIL
KOHCOJIbHOI OaJlouky 3 BaHTaXeM Ha BUIbHOMY KiHIi (puc. 2). Ilpnm
BiOpamisix MammHU 0aloyka KOJHMBAETHCI 3 aMIUTITYAOK A, sKa
MponopiiiHa piBHIO BiOparliii Mamuau. BiiacHa yactora KoJuBaHb OAOUKA
ckmagae 1 'u, a MmakcumanpHa yacTora BiOparii, 30ypeHuX ABUTYHOM — 7
I'u. Tlpu mepeBuUIeHHI HaIlepea3aJaHOr0 PiBHS BiOPOIIBUAKOCTI KOJUBAHb
— 30 mM/c (Topir cnpallbOBYBaHHS), BiIOYBA€ThCS 3aMUKAHHS KOHTAKTIB,
3aIyCcKaeThCsl TaliMep A; 1 BuUMHUKaeTbes xkuBieHHS KA. BukonaBui
MIPUCTPOI BUKOHAHI Ha 0a3i pesie i BCTAaHOBJIEH] B TaiiMepax Aj i Aa.

’—? IIpu eKCTIepUMEHTAJIbHIN
i MEPEBIpPIi  METOAY  JOMYyCKalIoCh
- BUBEJICHHST MAIIMHA Ha PEXHUM
“BiKMM” 3 BIODOIIBUIKICTIO He
6inbme 30 Mm/c, Ipu HasIBHOCTI B il
0akoBi HaAMOULIBII HECHPHUATINBOI
. MacH OUTM3HM, cyxa Bara sKOi
Tl cknagae 1,5 kr. Tlpu  Gimbmmx
1-xonconbHa Ganoyka; 2 - BaHTax 3HAUYEHHSX BiOPOIIBUIKOCTI,
Pucynok 2 — JlaTunk Biopauiii .
3pOCTaHHS qucna 00epTiB
MIPUMHHSIIOCH 1 MAlllMHA TOBEPTANach B PEXUM IOJIOCKaHHS. Pe3ynbraTu
TaKUX EKCIIEPUMEHTIB ISl TPhOX CepiiHMX MamuH micis 30 cipod BUXOxy
Ha PeXXUM “BiKMM” MpeACTaBiieHi B Tadmui 1.

Tabauus 1 — Buxoanm npansHoi MammHn “Aiima” Ha pe:kuM “Binkum” npu aii
eJIeKTPOMEeXaHiYHOi CHCTeMH 3aXMCTy BiJ miaBuINeHMX BiOpauiii 3a pesyabTaramu 30
cnpod

Howmep Homepa myckiB BUXOIy Ha Bincorok myckiB
MaIIHHU BIJDKHM BHUXONY, %

1 2,8,14, 20,24 16

2 5,12, 18, 22, 26 16

3 57,11, 14, 21, 26 20

Po3pobiniena enekTpoMexaHiyHa CUCTEMa MOXE BUKOPUCTOBYBATHUChH
Yy BWIVIS/II TPUCTABKU JIO cepiiHOi mnpanbHOi MamuHH. Ll cucrema
BUSIBUJIACh HaWOImbIl e(eKTHBHMM 3aco00M 3a0e3nedeHHs poOOTH
MpajbHOI MAIIMHM 13 3aJaHuM piBHeM BiOpamii. [l KkopucryBadiB
3aCTOCYBaHHS L€l CHCTEMU HE BHKIHMYE HE3PYYHOCTEH, MPOCTO poOOUMii
LIUKJI TIPaHHS MOXKe OYTH JIOBIIMM Ha 1-2- XBUJIMHU.

[Tix yac exciepuMEHTAIBHUX JOCITIHKEHb TAKOXK OYJI0 TOMI4€HO, 110
BUXiJ MamMHM Ha poOodi obeptu (BiKMM) TNpH BinOaIaHCOBAHOMY
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Oapabani BinOyBaeThCs IIBU/IIE HiXK NpH po3banancoBaHOMY. Hamu Oyno
BUKOHAHO BUMIPIOBAaHHS MOTY)KHOCTi, SKa CIIOXKHBAEThCSA JBHI'YHOM Ha
pobounx obeprax mpu 30anaHCOBaHOMY i po30OarmaHcoBaHOMY OapabaHi.
PesyneTatu AOCHiKEHb MPEICTaBIICH] B TAOIUII 1.

Tabanus 1 Ammityaa Biopaniii Ta noTyKHicTh, 0 CIOKUBAETHCS €JIEKTPOABHIYHOM Ha
0004HX 00epTax

1))1(;;(2)?)??1(1:\4 Awmrmrityna BiOpartiit 2A, MM HOTXE;I’CTBBE&
0 4 85
500 7 95
1000 13 100
1500 16 110
2000 21 125

3a ojepkaHMMH MaTepiaaMud OyJI0 BCTAHOBIICHO, IO METOJ
BHITAJIKOBO-HATIPABJICHOTO  TMONIYKY KpiM  3MCHIICHHS JUHAMIYHUX
HABAaHTAXKCHb  JO3BOJIIE 3MCHIIMTH BHUTPATH  CIEKTPOSHEprii 1 €
€Hepro30epirarouoro TEXHOJIOTIEIO.

3ayBaXuMO, 10 METOJ  BHUIAQJKOBO-HANPABJIEHOTO  MOUIYKY
30aJJaHCOBAHOT'O CTAaHy POTOpa MPHUIATHHUI I 3piBHOBAKCHHS HE TUTBKU
YKOPCTKHX a 1 THYYKHX POTOPIB 13 3MiHHUM JUCOAIAHCOM.

Jliteparypa:

1. Pouszman B.IL, Txauyx B.II, /lpau [B. Excnepumenmanvhi 00CHiONCEHHs
npoyecy agmomMamuiHo20 OANAHCY8AHHS POMOPIE 3 20PU3OHMANILHOK  GiCCHO
obepmanns // COOPHUK MPYO08 MENCOYHAD. HAYUHO-MEXHUYECKOU KOHGepeHyuu
«Ilogbluienue Kawecmsa, HAOEHCHOCMU U OON208EUHOCTNU MEXHUYECKUX CUCTEM U
mexuoaocuueckux npoyeccoey. — 2.[llapm snv Lleiix, Ecunem. —2006. — C.161-167.
2. Pousman B.IL, [lpau I.B., Tkauyx B.Il. Teopia agmomamuunoco 6anancysanms

pomopie  Mawiun piouHHuMu pobouumu minamu // Bibpayii 6 mexuiyi ma
mexuonoeiax. — 2007. - Ne2. C.45-50.

AHAJIN3 PABOTBI BAJIOB CYJOBbIX
HEHTPOBEKHbBIX HACOCOB

Cmopooiceeé Banenmun Ilasrnosuy
Odecckutl HAYUOHANLHBIN MOPCKOU YHUSEpCUmem,
ya.Meunukosa, 34, Odecca, 65029, Yxpauna, 8-050-390-17-21
Kowmanos Hukonaii Anexcanopoguy
Odecckuti HAYUOHANLHBIN MOPCKOU YHU6epcumem,8-048-729-62-63
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OpHUM M3 CaMbIX PacHpOCTPAHEHHBIX MEXaHW3MOB Ha MOPCKHX
CyJax SIBJISIFOTCSI HACOCHI, KOTOpPBIE OTJIMYAIOTCS OOJBIINM pa3HOOOpasreM
Kak I10 Ha3HAYEHHUIO, TaK U [0 KOHCTPYKTHBHBIM HapaMmeTpaM. Ha Mopckux
cyJax U3 O0IIero KOJMYEecTBa HACOCOB LHEeHTPOOEKHBIE HACOCHI
cocTaBisIIoT 0KoJo 60 %. OHM BBINOIHSAIOT pa3IHMyHble (YHKIHMH, CIYXaT B
KayecTBe  TIPY3OBBIX,  IIOKapHBIX,  OaIaCTHBIX,  OCYIIUTENHHBIX,
MUTATENIbHBIX, HACOCOB OXJAXKACHUS PA3JIUYHBIX Y3JIOB IVIABHOM CHIIOBOM
ycraHOBKH. OCHOBHBIMH ~ JIOCTOMHCTBAMH  IIEHTPOOEXKHBIX  HACOCOB
SIBIISIFOTCSL  OOJIBIIASl TTPOM3BOAMTEIBHOCTb, BO3MOXKHOCTH II€PEKA4YNBaThH
pas3IM4HBIE KUAKOCTH, MaJible TadapyuThl U Macca, PaBHOMEPHOCTh O/IauH,
BbIcokui Kyl [lo poxy mepexaumBaeMoi KHIAKOCTH 3TO BOJa MOpPCKas U
npecHasi, HeTh ¥ He(TEPOAYKTHI, Pa3IMYHbIE KUCIOTHI U JAp.

Ban sBisiercss onHOM M3 OTBETCTBEHHBIX JAeTajell IEeHTPOOEKHOro
Hacoca, ero HaJIeKHOCTh OIMpEENAeT B 3HAUUTEIbHOM CTENEeHN HaJIeKHOCTh
paboThl Hacoca B LEJIOM. Basibl U3roTaBIMBAIOTCS U3 KOHCTPYKUMOHHOH M
JerupoBaHHOM cranei, Takux kak Ct 45, XI18HOT, 14XT'7X2 u mp.
OCHOBHBIMU JIe(h)e€KTaMH1 BAJIOB SIBJISIIOTCSL N3HOCHI (0K0JI0 75 %), TpermHbI
(oxomo 12 %), koppo3us (oxomno 3 %), apyrue nmoBpexaeHus (okono 10 %).

Hens  wccrnemoBaHuWit:  aHanmm3  pabOTHI  BaJloB  CYJOBBIX
LEHTPOOSKHBIX HACOCOB B YCIOBHSAX SKCIUIyaTalluH, B JIaOOPaTOPHBIX
YCIOBUSAX, @ TakKXe IPOTHO3UPOBAHUE HX JOJITOBEUHOCTH C YUETOM
COCBPEMEHHBIX TEXHOJIOTUI BOCCTAHOBIICHMUS.

Hamu nccnenoBana pabora 82 cy0BBIX IEHTPOOEKHBIX HACOCOB, W3
KOTOpPBIX 12 Tpy30BbIX, 10 mokapHbIX, 24 OXJIa)JIeHUS 3a00pTHON BOIOM,
18 oxJtax<ieHus IPECHOM BOJOM, 6 0AJUIACTHBIX, 12 MUTATEEHBIX.

Hamu paccmarpuBanace pabora BajlOB LIEHTPOOEKHBIX HACOCOB W3
KOHCTPYKIUOHHBIX cTaneil Mapok CT 45 u JerupoBaHHBIX CTajed Mapok
Cr40X13, B mape c BKJIaJpIlIaMH TOJIIMITHUKOB M3 OpOH3BI Mapok bp
AXH 4-4-4 u bp OII 10-2 B ycinoBUsAX 3KCIUTyaTallM, JaHHBIX
712a00paTOPHBIX HCHBITAHUN M TPOTHO3MPYEMOE BPEMsSl  OKCIUTyaTallly
BaJOB YNpPOYHAIONIEH 0O0pabOTKOM C TOMOIIBIO BBICOKOCKOPOCTHOT'O
TpEHHUSI.

Banbl 11eHTpOOEKHBIX HACOCOB Pa3IMYHOTO HAa3HAYEHHS: I'PY30BBIE
HACOCHI, NpeHa3HauYeHHbIE IS MepeKaykh He(TEepOAYKTOB, MOKapHBIE
HACOCBl, IpEJHAa3HAUEHHbIE JUIsI MEepeKauykd MOPCKOHM BOABI M HACOCHI
OXJIXKJECHUST (OPCYHOK TJIABHOTO JBWIATeNs, IpeJHa3HAYEeHHbIC IS
TIepeKayKy MPECHOH BOJIBI.

Juametpst BasioB O 80 mm, O 48 MM u O 25 MM COOTBETCTBEHHO.
OxBayeHbl HauOoiee YacTO BCTpEYaeMble MapKH MaTepualioB BajlOB U
BKJIQJbIIICH  TOJUIMITHUKOB €  JHMAla3oHOM  JIMaMeTpOB  BajioB
LEHTPOOEKHBIX HACOCOB, IPUMEHSIEMBIX Ha CyAaX MOPCKOro ¢JoTa.
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Cpennee Bpemsi 0e30TKa3HOW pabOThI BaJOB  IEHTPOOEKHBIX
HACOCOB ONpPENEIIOCh B PEAIbHBIX YCIOBHUSIX HEMOCPEICTBEHHO Ha CyIax
IO JAHHBIM JKCIUTyaTaluu.

JlabopaTopHbie UCTIBITAHUS IPOBOJWIIUCH KPYIJIOCYTOUYHO B TEUEHHE
MecsIa, To ecTb B 00beMe 720 4acoB, Ha CHEHMAaIbHO CKOHCTPYUPOBAHHOMN
YCTaHOBKE.

YnpouHeHHe NWIMHIPUYECKUX ITOBEPXHOCTEH CTaJIBHBIX 00pa3IoB
BBINOJIHSIOCH Ha (DPUKIIMOHHON yCTaHOBKE.

Cpennee BpeMmsi 0e30TKa3HOW pabOTHI BaJOB HAcCOCOB TPY30BBIX,
MOKAPHBIX M OXJAX/AEHHS (POPCYHOK TJIABHOI'O JBHTATENS! NMPUBEICHHI B
Tabm. 1.

ArpeccuBHasg cpefa OKa3bIBaeT 3HAUMTENIBHOE BIIMSHHE Ha BpEMs
0e30TKa3HON pabOTHl BaJOB LEHTPOOEKHBIX HACOCOB. Tak, HAWMMEHBIIUM
BpEMEHEM OJKCIUTyaTalud o0NajaroT Bajbl, HaxomsIIuecs B cpelne
HE(PTENPOIYKTOB, 3aTEM B MOPCKOH U MPECHOU BOJE. DTO MOATBEPIKIACTCS
TaK’ke W BO BCEX YCJIOBHUSX pabOTBl, a HMMEHHO, JKCILIyaTal[OHHBIX,
71a00paTOPHBIX U MPOTHO3UPYEMBIX.

JlanHBle  CpeZHEro BpeMeHM 0e30TKa3HOW  paboThl  BalloB
LEHTPOOSKHBIX HAcOCOB B JIaOOPATOPHBIX YCIOBHUSIX BBINIE 3THX JKE
JIAaHHBIX B PEANBbHBIX YCIOBHAX JKCIUTyaTallud BaJOB MpUMeEpHO Ha 35 %,
YTO BIOJIHE OYEBUTHO.

Jnst map Tpenust Ban crainb CT 45 U BKIAJBIIEH NOMIIUIHUKOB U3
oponssl bp AXH 4-4-4 nannHble 71200pPAaTOPHBIX WCIBITAHUH CPEIHEro
BpeMeHH 0e30TKa3HOW paboTsl BanoB mnpuMepHo Ha 20 % Oomblue, 4yeM B
pealbHBIX YCIOBUSIX, a M IPOTHO3HUPYEMOrO CpPEAHEr0 BpEMEHHU
9KCIUTyaTallMy yNPOYHEHHBIX BAJOB OOJBIIE, Y€M B PEaJbHBIX YCIOBHSIX
SKCIUTyaTaly IpuMepHo Ha 42 %.

st map tpenus Ct 40X13 u BT pIIICH TOAITUITHAKOB U3 OPOH3BI
Bp OL| 10-2 naHHBle 7200PATOPHBIX HCHBITAHHHA CPEIHETO0 BpPEMEHU
0e30TKa3HOW pabOTHI BAJIOB MPUMEPHO Ha 25 % OoIbIIe, 4YeM B peallbHBIX
YCIOBUSAX, @ U1 TNPOTHO3HPYEMOIO CPENHEr0 BPEMEHM JKCILTyaTalluu
YIIPOYHEHHBIX BaJIOB OOJIbINE, YeM B pEaJbHBIX YCIOBUSX HSKCILTyaTalluy
npuMepHo Ha 60 %.

Tabnuna 1
Cpennee Bpemst 0e30TKa3HON pabOThI BAJIOB LIEHTPOOEIKHBIX HACOCOB
Bal craib 45 B mape ¢ Oponsoit bp AXKH 4-4-4

Cpennee BpeMst 6€30TKa3HOU
Hasnauenue | IlpousBomut | duamerp paboTHI BAJIOB, Yac




Hacoca eNb-HOCTh, | Bayia, MM | Peanpnbie | JlaGopar | [IporHosup
HArop YCIIOBHS OpHEIE yemoe
9KCIUTyaTall | UCIIBITAH BpeMst
HH HOBBIX ust JKCIUTyaTa
BaJIOB 02071
YIIPOYHEHH
BIX BAJIOB
'py3oBoit
Hacoc 3000 m7u 80 1620 1990 2350
[TepexaunBaem 15 MIla
ast cpena:
Hegpmenpooyx
mol
HoxxapHblit
Hacoc 170 M7u 48 3500 4550 4920
[TepexaunBaem 11 MIla
ast cpena:
Mopckas 600a
Hacoc
OXJIXKJIEHHUSI
dopcyHoK 5 m?/4 25 5250 6560 7280
CJIaBHOTO 0,6 MIla
JIBUTATEIIS
[lepexaunBaem
ast cpexa:
Ilpecnas sooa
BriBoas!

1. TlomyueHHble JAaHHBIE WCCIEIOBAHWN TPEJCTABISIIOT NPAKTHYECKUI
HHTEpeC 11 NPUMEHEHUS B y3J1aX TPEHHs Pa3INYHbIX AeTajed MallvH.
MOJTYYEHHBIX JIAHHBIX 10 JAe(eKTO0O0pa3oBaHUIO U

2. Ha ocHoBe

MNPUMCHCHUIO

COBPEMCHHbBIX

TEXHOJIOTHI

BOCCTAaHOBJICHHUSA

BaJioB

HeHTpO6e)KHBIX HAaCOCOB BO3MOKHO IMTPOTHO3UPOBAHUE UX JOJITOBECYHOCTH.

METOJIUKA UCCJEIOBAHUSA JUHAMAUYECKOM
TBEPJOCTU MATEPHAJIOB U IOKPBITUI
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BonpmmHCTBO M3AEnMi paboTaeT MOA JEHCTBHEM NEpPEMEHHBIX
Harpy3oK ¥ CJEJOBATEIbHO PAa3BUTHE METONOB OIPEJENICHHE TBEPJOCTH
(0OBIYHO ~ OTIPEENsIIOT KaK CONPOTHMBJICHHWE MaTepuasa  JIOKaJbHON
IUTACTHYECKOW M YHPYTo# jedopMaiuu) moj JeHCTBHEM IUKINYEeCKOH, B
JANBHEHIIEM — «IMHAMHYECKOW», Harpy3kh  SBJSIETCS  aKTYaJbHOM
mpooaemoit [1].

OmnpeneneHne  JAWHAMUYECKOH  TBEPJOCTH  NPOBOAMIM  Ha
aBTOMAaTH4eCKOM TpPUOOTEXHHUECKOM KOMIUIEKCE C JAWHAMUYECKHM
HarpyxeaneM (ATKJI) [3] coepuueckum wuHAeHTOpOM 6 MM Ha
MOJIETIBHBIX 00pa3lax: MOHOKPHCTAUT BOJIb(pama, OTOXIKEHHas Meb,
ANEKTPOHHO-TydeBoe TmokpbiTe Tuma MgO-Cr-Sn.  Jlunamudeckyro
COCTABJISIFOIIYI0 HOPMAJTBHOW HArpy3ku AP ¢opMHpOBaIM JOMOTHUTEIHHO
K TIOCTOSHHOW Harpy3ke Po; BenmnumHa JMHAMUYECKOW KOMIIOHEHTHI
Harpy3ku coctaBisuia 0-30% ot cratuueckoil Harpy3ku. AP onpenensiercs
o hopmyie:

AP :g 1—sin2?”t ,
rIe A - amIMTyaa Harpysk, T - mepuon, t - Bpemsi.
Oo6mas 3¢ dexkTuBHAS Harpy3Ka:

P, =P, —AP

3HavyeHWe /MaMETpOB OTIIEYaTKOB Ha o0pasnax OIpeessuia
npoduiiorpapoBaHUEM U KOHTPOJUPOBAIM ONTHYECKUM MerogoMm (Puc.
1). Kak mokaszaHo, B paborax [4-5] 3aBHCUMOCTH TBEpJOCTH 10 BpuHHETIO
H ot Harpy3ku mpu TUHAMAYECKOM HATPY)KECHHHM UMECT MPUHIUITHAILHBIC
ocooenHoctn. Tak, H cHwkaercss mnpH yBEITMYEHWH OTHOIICHUS
MOJIYJIMPOBAHHOM COCTABIISIONIEH HArPY3KU K CTaTHYECKOH COCTaBIISFOLIEH
Harpy3kd. JTO MOXXHO OOBSICHHTH yYMEHBIIEHHEM BKJIajga KojeOaTenbHOU
SHepruu (YacToTa KOJMeOaHW W aMIUTUTyda - CONSt) B OOIIyI0 HEPTHUI0

Puc.1. Bux oTneuaTka HHAEHTOpA Ha ofpa3ne (a) MOKpbITHA H () MOHOKpucTaLIa W
npu cratudeckoM (1) u fmHamMuyeckoMm (2) pe:kume Harpy:xenusi. Po=100H;
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Anamu3 osnHeprun paedpopmanmu E (puc. 2), paccunTaHHOH B
nonyuiennn, uto E= H?V (V — 00bem oTmevatka) mokasan, 4To SHEprs,
3aTpayeHHass Ha IUIACTHYECKYIO JedopMaluio, TNpH JAWHAMHYECKOM
HarpyxeHuu Eg B 2-5 pa3 Bblllle yeM NpU CTaTUUECKOM HarpyxeHud Es.
Ab6comotHoe yBenuuenue E Oonbiue mig Gonee MIacTUYHOrO MaTepuaa,
HO otHOocutenbHoe cHikeHne Eq/Es npu yBenumyeHnn Harpy3ku IpHUMEpHO
oIuHaKoBO. JIjg Mano IUTaCTUYHOrO MaTepuajga MNpU AUHAMUYECKOM
Harpy>KeHWH HaOJIOJald pas3pylieHHe IOKPBITUS OTCIauBaHHEM, 4YTO
MOXET CIIy)XUTh KPUTEpPUEM KAueCTBEHHOW OIEHKU Jerpajaliu
MEXaHNYECKUX CBOWCTB MOKPBITUH U MPUMOBEPXHOCTHBIX CIIOEB [5].

o
s

P d

—a— Cud 35

100 150 2[‘10 250 300 T T T T
H P H 100 150 200 250 300
arpysK:
pyska to, Harpyska P, H

Puc. 2. U3meHeHHe 3aBUCUMOCTH 3Hepruu Aedopmanuu (a) u orHomenus Eq/Es(0) nost
Cu, W npu yBeIu4eHHH NOCTOSTHHOM Harpy3ku Po.

Takum 00pasom, SHEPrus, nepenaBaeMas HHACHTOPY KonedaTenbHOI
CHCTEMOM, OKa3bIBa€T CYIIECTBEHHOE BIHUSIHHE Ha (OPMHUPOBAHHE
OTIeYaTKa U BEJIMYUHY TBEPOCTH MPH JUHAMUYIECKOM HArPY KEHHH.

BBIBO/IbI:

1. Pa3paboraHa MeTomWKa M YCTPOHCTBO, KOTOpBIE€ MOTYT OBITH
WCIIONIb30BaHbl ISl M3YYEHHsT MEXaHWYECKOro IMOBEJCHUS M aTTeCTALUH
MaTepHaloB U JeTallel, paboTaloMMX B YCIOBUSIX BUOpAIMii U IEpEMEHHBIX
Harpysox.

2. TIlpoBenen aHanM3 BKJIajJa KoOJEOATENBHOH CHUCTEMBI B
(dopMupoBaHUe OTIIEYaTKa TPH YBEJIMYEHWH IIOCTOSIHHOM HAarpy3KH.
[TokazaHo, 4TO TBEPJOCTH CYLIECTBEHHO CHIDKAETCS TPU TPUIOKECHUH
JMHAMHYECKOW Harpy3ku. OToT d¢¢ekr Tem Oonblle, YeM BBIIIE
otHomenne Ey/Es.
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HNIABUIEHHA MIITHOCTI IOBEPXHEBUX IITAPIB
CTAJII BOPUIJHUMHU NOKPUTTAMU

Yepueza C. M., 'punenxo K. M.
Hayionanonuit mexuiunuii ynigepcumem Yxpainu « Kuisckuili norimexuivnui incmumympy,

smchernega@mail.ru

Hudysiine  OopyBaHHS  3MIMCHIOBAIM 33  OPUTIHAJHLHUMU
METOJMKAMHM, IO 3aXWIIEHI aBTOPCHKUMHM CBIiZIOITBAMH Ta IATEHTOM
Vkpainu. 3pa3kn i3 BYIJIENEBHX CTajed 3acHIlaid  MTOPOIIKOBOIO
OOpYIOUOI0  CYMIIIIIIO  BIAMOBIAHOrO  CKJIamy, JUIi  3amoOiraHHS
OKHCITIOBaHHS 3pa3ku repMern3yBaiu (JlexnapaniiHuii maTeHT Ha BUHAXI
Ne 54844 A. -17.03.2003. Bron. Ne3), HarpiBaHHS TUTJIIB i3 BMICTOM 3pa3KiB
B TIOpOIIKOBiM OOpylodili cymimli 1 HAacTyHY i30TepMIUHYy BUTPHMKY
nporsrom (7,2...21,5)-10% mposoaunu B naboparopwiit meui Turry CHOJI -
1,6,2,5.1/11M. Ilpouec mudy3iiiHOro HacH4YeHHS 3AIMCHIOBAIH 32
pallioHANBHUMU PEXUMaMU TSI KOXKHOI MapKH CTajli 3aJIe)KHO Bif
Heo0XiaHOo1 ToBIMHU MoKputTs (100...150) 10°m.

MeranorpadiuHi J0CHipKEHHST ToKa3any, o Audy3iiHi mapu, sKi
YTBOPIOIOTBCSI B PE3yNIbTaTi HACHMUYEHHS CTaJeBUX 3pPasKiB y MOpOIIKax
palioHaJILHUX CyMilllel, CKIaJaloThCsl 3 JBOX (a3, OmHa 3 SKHUX
po3TamioBaHa Ha TOBEPXHI - 30BHINIHIM Mmap, a iHIIA CBOIMH TOJKAMH
NMPOHWKAE B  MATPUIFO — BHYIpilmHIA 1map. 3rilHO  JaHUX
PEHTT€HOCTPYKTYPHOT'O aHaji3y, Il (a3u sSBISAIOTH coO0r0 Oopimm 3amiza
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FeB i Fe,B BigmosinHo. [Ipn HacuueHHi 3pa3kiB i3 cyMimiei, 1o MiCTATh
palioHaNbHI KUTBKOCTI JIETYIOUNX €JIEMEHTIB, OOPHIIB JIETYIOUHX €JIEMEHTIB
y audysiiiHoMy mapi BUsBIEHO HE OYJI0.

B poGoTi  BMBYEHO  TPUYMHM  3MIHM  MIKPOTBEPIOCTI,
TPIIIMHOCTIMKOCTI Ta IHIIMX XapaKTEPHUCTHK JIETOBaHMX OOpHAIB 3aiiza y
TIOPiBHSIHHI 3 HEJIETrOBaHMMHU OOpHAHUMHM (hazaMH, IO JOCITIHKYBaJOCh Ha
MIPUKJIAL JETyBaHHS OOPHIIB 3aji3a XpoMOM. BCTaHOBICHO, IO BBEICHHS
B CyMIII MTOPOLIKY XpOoMY 110 6% Mac. MPUBOJNUTH 10 301TBIIEHHST TOBIIMHH
mudy3iiiHMX mapiB, Ta MIBHIIEHHS MiKpoTBepaocTi (puc.l). 3anexHocTi
TOBUIMHU 1 MIKPOTBEPAOCTI MOKPUTTIB BiJ KUJIBKOCTI XpoMy B cyMmili,
MalTh MakcuMyMm npu 3,5-6% wmac. Xxpomy B cyMimi. MakcuManbHi
3HA4YEHHs TOBIIMHM OopHaHMX mIapiB Ha crtamsax 20 1 45 ckiamarore 240
MKM 1 220 MM 1ipu 6% Mac. xpoMy B cyMinr, a st ctaini Y8 — 220 Mkm
npu 5% Mac. XpoMy. MakcuManbHI 3Ha4€HHS! MiKPOTBEPOCTI AU(Y3iHHNIX
mIapiB IocsATarThes mpu 3,5-6% Mac. Xpomy i ckianarTs i ¢asu FeB
21,20 I'Tla, a ans ¢as3u Fe,B 21,150 I'Tla Ha cram 20, Ha crani 45-21,00
I'Ma ina cram Y8-18,4 I'Tla. 36inpmenHs BMicTy XxpoMy B cyMimri 10 10%
Mac. BUKJIMKAE ITOCTYIIOBE 3MEHIIEHHs MikpoTBepaocTi gazu FeB no 16,50-
18,00 I'Tla, a mnsa dazu Fe,B no 15,5-16,0 I'Tla, npu nboMy 3HIKYETBCS 1
ToBIIMHA qudy3iiiHOrO MmWapy.

[NomapoBuii Ga3oBUil peHTTeHIBCHKUIA aHaIi3 OOpPUAHOTO ITOKPUTTS
JIO3BOJIMB 1IeHTU(iKyBaTH Ha moBepxHi mapy ¢asy FeB, a mix nero dazy
Fe,B. Haiibinemn iHTEHCHBHI BimOWTTA Bin TwiomuH ¢asu Fe,B mamu
pedurexcu (002), (112), (004) mpu 3itomin BuxigHOro 3paska. Cymsud 3
IHTEHCHBHOCTI 1HJIEKCIB 3apeecTpoBaHMX MiKiB, (a3a Fe,B 3Haxomurtscs B
TEKCTypoBaHOMY cTaHi. @IKCyeTbcsi 3MEHIIEHHS 3HA4€Hb MeEpiofiB
POMOIYHMX KPUCTAJIIYHUX I'PATOK a, b, ¢ (a3u FeB 3 pocrom BMicTy Xpomy
B HACHUYIOUOMY cepenoBuili. [Ipu 1bOMYy HaWOULIBII IHTEHCHBHO
3MeHInyeThes nepion «C» 1o miHiManeHOro 3HadeHHs 0,40575 HM (asu
FeB npu 3,5% Cr y cyminii, o BiINOBiJa€ MAaKCUMATIbHOMY BiTXUJICHHIO
3HaveHHs nepiony «C» (piBHoro 0,0005 HM) y MOpiBHSHHI 3 HEJIETOBAHOO
¢azoro FeB.

JleryBannst OopuIiB 3aji3a XpOMOM TpPHBOJWUTH [0 3MEHIICHHS
00’eMy pOMOIYHOI KOMIpPKH, IO 3B'SI3aHO 3 PO3YMHEHHSM XpOMY B
6opunHux ¢azax g0 0,3-1,2% ar. Ilpm wupomy MiHIMambHHH 00’€M
pombiynoro xomipku ¢aszu FeB, orpumanoi Ha crami 45 Bimnosizae 3,5%
Mac. Cr y HACHYYIOUOMY CEPEIOBHUIIN 1 CKIaNae 65,763-10° um®, Toxi sk
00’em BuximHOi pa3u FeB mopisHioe 65,899-10° um>. OcHoBHHIT BHECOK y
3MEHILIEHHSI 00’€My eJleMeHTapHOi pPOMOIYHOI KOMIPKM BHOCHTH 3MiHa
napamerpa «C». 3icTaBieHHS pe3ylbTaTiB BUMIpYy 00’€My eJIeMEeHTapHHX
pombOiunnx rparok ¢azu FeB (puc. 6) i ii mikporBepaocti (puc. 1) B
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3aJI)KHOCTI B BMICTY XpOMY B HACHYYIOUOMY CEpPEIOBHUINI BHUSBUIO
3BOPOTHIO 3aJISKHICTh MK IIMMH XapaKTepHUCTHKaMH. MakcuMalbHOMY
3HAQYEHHIO MIKPOTBEP/OCTI BIJNOBiNAa€ MiHIMaJIbHE 3HA4YEHHI 00’eMy
EIIEMEHTapPHOr0 ocepeaKy poMOiunuX rpaTok dasu FeB mpu 3,5% wmac. Cry
MTOPOIIIKOBOMY CEepEIOBHII, PU OopoxpoMyBaHi ctam 45.  BHacmimok
3HW)KEHHS 00’€MY eNeMEHTAapHOI KOMIpKH, 3YMOBJIEHOTO 3MEHIICHHSIM
nepiogy pemiTku B HanpsiMKy «C», BinOyBaeTscst ckopoueHHs1 Fe-B 3B's3ky
Y30BK HanpsMKy «C». 3MEHIIeHHsS X 3B'S3KIB MOXKE OYTH BUKIMKAHO
Jesikoro Jiokanizamnieto Fe sd+Bp riOpuaaux craHiB y310BXk IUX 3B'S3KiB.

Jlokamnizarist eneKTpoHiB MOXKE IPUBECTH 110 3BYkeHHS B-Ka cmyrn
B FeB ¢as3i, mo BunHO 3 puc. 3, Ha sikomy crionydeHi B-Ko cmyru, orpumani
BiJ OopuaHux MokputTiB FeB ¢a3m i3 Hacnuyrounx cepenoBwuil, i3 BMiCTOM
xpomy Bix 0% mac. 1o 10% mac. Sk BHIHO 3 I[bOr0 3iCTaBJICHHS HaWMEHINA
mmprHa Bignosinae B-Ko -cMy3i, oTpuMaHiii BiJl TOKPUTTS COPMOBAHOT'O B
HacHYyrOuoMy cepemoBui i3 4% mac. xpomy. Y Toii ke gac B-Ka cmyra
HaNOLIbII Hpoka mpu koHIeHTpamisx Cr 0% mac. i 8% Mac. y Hacuayrodin
cymimi, Toai K npu KoHnentpauii Cr — 6% B-Ko -cmyra 3HayHO mmpime
takoi npu 4% wmac. Cr Tiabku B 11 BepmmHi. Y Takuil Crocid BUIHO, IO
muprHa Koo cMyr 3aiexuTh BiJ KOHIIEHTpalii XpoMy TakK camo, fK 1
BenmuuHa Tiepiony «C», ToOTO 31 3MEHIICHHAM J0BXHUH Fe-B 3B's3kiB BoHA
3MCHIITYETHCSA, a MPH IXHBOMY 30UTBIICHHI — pO3IIUpIOEThCs. Lle cBimuuTh
PO 3MEHIIICHHS P-eJIEKTPOHHOI HIIILHOCTI B aToMi Oopa MpH 3MCHIICHHI
JIOBXKHHH 3B'SI3KY.

Ha mnporec xaBiTamiiiHOro 3HOIIYBAaHHS JIETOBAHUX OOPHIHUX
TIOKPUTTIB Oe31ocepeHbO BIUIMBAIOTH TaKi XapaKTEPUCTUKU MTOKPHUTTIB, SIK
TOBIIWHA, ITOPHUCTICTh, MIKPOTBEPAICTb, MIKPOKPUXKICTb, BEJIWYMHA 1
PO3IIOAIN 3TMIIKOBUX HAIPY>KEHb, KOPO3iliHa CTIHKICTb, SIKI BU3HAYAIOTHCS
BHOOPOM TOT0O a0 THIIOTO JIETYIOYOro EIEMEHTY.

Hanecennst yeropaHux OOpHAHUX IMOKPHUTTIB ToBHMHOW 120-150
MKM JIO3BOJISIE 3a0€3MIEUNTH HAJIEXKHUH 3aXHMCT BYIVIELEBHX CTajleld Bin
KaBiTaIlIHHOTO 3HOIIYBAaHHS 1 MiJABUIIUTH TEPMiH iX ciyx0u B 2-3 pasm.
HaneceHHs MOKpUTTiB TOBITMHOIO MeHIIe 100 MKM HEMOIUTBEHO, OCKUTEKH
BiJTHOCHO HEBEJIMKI JIOAATKOBI pecypcH, sIKi BUTPAYaroThCsl HA HAHECEHHS
MTOKPUTTIB OUTBIIOI TOBIIMHY, JAIOTh 3HAYHO OUTHIIHMN S(EKT 3aXHCTy
Metany. [Ipu HaHECCHHI TOKPHUTTIB TOBIMHOK Oinbmie 200 MKM
3aJIMIIKOBI HATIPYXKCHHS CTHUCHCHHS HA ITOBEPXHI 3pa3KiB MarTh Mai
3HAYEHHs, a B JAESKUX BUMAJKaX (POPMYIOTHCS HANPYKEHHS PO3TSATYBAaHHS,
[0 TMPHUBOJUTH JO PI3KOr0 MAJiHHS KaBIiTAliWHOI CTIHKOCTI ITOKPHUTTIB.
[lpn mpoMy BXKEe NPOTSIrOM IEpIIOi TOJWHU BUIPOOYBaHb B OKPEMHUX
MICIIIX ~ TIOBEpXHi, IO IJIA€ThCA  KaBiTallii, CHOCTEPIraeThCs
PO3TpiCKyBaHHS IOKPUTTS 1 HABITh BiIIIAPOBYBAHHS HOTO MakKpOIiJISTHOK.
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[TinBuIIeHHS KaBITAI[IIHOI CTIIKOCTI BUPOOIB 3 BYTJICIIEBUX CTaJICH
NPpU  HAHECEHHI HEJErOBAaHOrO OOpPWAHOTO TOKPUTTS  3yMOBJIICHO
YTBOpPEHHSIM BUCOKOTBepaux Oopuanux (a3 Fe,B i FeB 3 mikporBepaicTio
14,5 i 18,5 I'Tla BimnoBigHO. BBeneHHS B HacHUyrouy CyMIlll JIETYIOUHX
€JIEMEHTIB IPUBOJIUTD JI0 3MIHHM MIKPOTBEPJIOCTI BKa3aHHUX (a3 B Mexax +
3,0 I'Tla ( Tabum. 2) i, sIk HACTIIOK, IO 3MIHH 1X KaBITAIIHHOI CTIHKOCTI.

[TokpuTTsI 3 MaKCUMaJbHOIO MIKPOTBEP/ICTIO, JIETOBaHI XpOMOM
(21,0 I'TTa), Banaxiem (19,5 I'Tla) i Titanom (21,5 I'Tla), XxapakTepu3yroThcst
1 HaWOLIBINIOKO KABITAIIIHHOIO CTIHKICTIO.  [IOKpWUTTS, JIeroBaHi MiJIIHO,
MaroTh HalimMeHnry TBepaicTb (15,0 I'Tla) 1 kaBiTamiiHy CTIHKiCTIO.

3a 3MEHHIEHHSM MiKpPOIOPUCTOCTI JIETOBaHI OOpPHUIHI ITOKPHUTTS
MOKHa po3TauryBatu B Hactynuuil psa: (Fe, Cu)B— FeB — (Fe, W) B —
(Fe, Mo) B — (Fe, Ni) B — (Fe, Co) B — (Fe, Mn) B — (Fe, Nb) B —
(Fe, Ti) B — (Fe, V) B — (Fe, Cr) B.

Konnenrpamist mop, a Takox ix ocraroyHa Qopma i po3mipu
BH3HAYAIOTHCS: THIIOM JIETYIOUOI'O €JIEeMEHTY, TeMIlepaTypHO-9aCOBHM
PEKMMOM HAaHECEHHS JIETOBAHMX OOPHIHHMX MOKPHTTIB, IIO 3aJal0Th iX
TOBIIMHY, 1 BMICTOM BYIJIEII0 B CTajl, IO Hacu4yyeThcs. [IpoBeneHuii
MIONTAPOBHUIA PO3MONITA TOPUCTOCTI B JICTOBAHUX OOPUIHUX ITOKPHUTTSIX
Jo0pe KOpeNoe 3  XOIOM KIHeTHMYHHX KPUBHX IX KaBiTallifHOTO
pyiiHyBaHHS. BuaajeHHS NOBEPXHEBOTO MOPHUCTOTO IIapy HOKPHUTTS
3HM)KYE IIBUKICTD KaBiTalliifHOro 3HOIIYBaHHS B 4-5 pasiB.

BuBueHHs poO3MOAINY 3aJUIIKOBHX HANpYKEHb B JIETOBaHHX
OOpHIHHMX ITOKPUTTSAX II0OKa3ajo, IO BOHU € TUIBKM HaNpyXEHHIMHU
crucHenHs. Came (opMyBaHHS HamnpyXeHb CTUCHEHHS B 3HAuYHIM Mipi
3YMOBJIIOE JIMHAMIYHY MIIHICTh [UX TOKpUTTIB. Lli HampyxeHHs
TMIePENIKOKAIOTh 3aPO/IKEHHIO MIKPOTPIIIMH, SKi BAHUKAIOTh B PE3yNbTaTi
TiIpaBIiYHAX yAapiB, 1 yHOBIIBHIOIOTH NPOIEC iX 3pOCTaHHS, K 1 KUIBKICTh
nedekTiB, MO BHHHUKAIOTH B Ipoueci ¢gopmyBaHHs mokpuTTiB. Ilo Mipi
301IBIIEHHS] 3aJMIIKOBUX HAINPY)KEHb CTUCHEHHS B ITOBEPXHEBOMY IHapi
(Fe, Me),B nokpurTst neryroui eneMeHTH yTBOprotoTh HactynHuid psn: (Fe,
Co),B — (Fe, Cu),B — (Fe, Ni),B — Fe,B — (Fe, W),B — (Fe, Mn),B —
(Fe, M0),B — (Fe, Cr),B — (Fe, V),B — (Fe, Ti),B — (Fe, Nb),B.

3MiHA 3QJIMIIKOBUX HaNpyXeHb y OOpUIHOMY HIapi B pe3ynbTari
JIETYBaHHS TIOB'SI3aHa 3 YTBOPEHHSM TBEPAMX PO3YMHIB 3aMIiIlIEHHS, IO
NPUBOAMUTL IO 3MIHM Tepiofy KpUCTANIYHHX IPaTOK. 3arajbHOI0
3aKOHOMIPHICTIO, IO CITOCTEPIra€ThCs MPY BBEIEHHI JIETYIOUHX €JIEMEHTIB,
€ TIONMpPEHHsI 00nacTi [l CTUCKYIOUMX HaNpyXeHb Ha OUTBIIMIA mepepi3
TIOPiBHSTHO 3 HEJIETOBAHUM OOPHIHUM IIaPOM.

INMoka3ano, mo JeryBaHHa Oopuay 3alliza eJleMEHTaMH, 10
BUKJIMKAIOTH ITiIBUIIEHHSI HAIPY)KeHb CTHCHEHHS B qudys3iiiHOMYy miapi
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(xpomom (780 MIla), Banamiem (800 MIla), Tutanom (880 MIla), HiobieEM
(900 MIla)), B nopipasHHI 3 HeneroBanuMu (290 MIla) mpuBOIUTH 0
[ ABUILEHHS KaBITAINHOI CTIMKOCTI.

3pobieHO BHCHOBOK, IO HAaHECEHHS JIETOBAHMX OOpPHIHHUX
TIOKPUTTIB TPUBOIUTH IO 3POCTAHHS KaBiTaIlIMHOI CTIHKOCTI BYTJIEHEBHX
craneii B 1,6-2,2 pasu, mpu IbOMY MAaKCUMaJbHy CTIHKICTh MaroTh
TIOKPUTTS, JIETOBaHI XpoMoM i BaHajieM. [lokazaHo, o pyHHYBaHHS HIapy
TIOKPUTTS  BiOYBAa€TbCs ULUIIXOM HOrO PIBHOMIPHOTO  CKOJIIOBaHHS
TapaJieNbHO TTOBEPXHi 3HOUTYBaHHS 0e3 YTBOPEHHS KaBEepH.

TakuM YMHOM BHCOKAa KaBiTalliiiHa CTIHKICTh OOpPHIHUX ITOKPHUTTIB
BHU3HAYAETHCSl TOEJHAHHAM KOMIUIEKCY IX  BJIACTUBOCTE: BHCOKa
MIKpPOTBEPICTh, Maa MiKPOKPHXKICTh, HU3bKa MiIKPOIOPHUCTICTh, a TAaKOX
HasIBHICTh 3HAYHHMX CTUCKYIOUMX 3aJIMIIKOBUX HaNpyXeHb. TakoX MOXHa
3MiHIOBATH TOBIIMHHM TOKPHUTTIB B mpokux Mexax (100..200)-10° M i
3aCTOCOBYBaTH Ha JETalsX 13 PI3HUMH BUMOTaMH 10 T'€OMETPHUYHHX
PO3MIpiB.

3ACTOCYBAHHS 3AXUCHHUX ITOKPUTTIB B
YMOBAX MIKPO YJIAPHUX HABAHTAKEHb ITPH
KABITAIII

. 1
Yepueza C. M., Kpacoscokuii M.A.
Hayionanonuit mexuiunuii ynisepcumem Yxpainu « Kuisckuili norimexuivnui incmumympy,
1 . . .
Inemumym Ipobrem mamepianosnascmea im. @panyesuua AH Yrpainu

smchernega@mail.ru

Bceranosieno, 10 KOMIIJIEKCHE HACHUYEHHS CTajieil ABoMa 1 Oliblie
KapOiZIOyTBOPIOIOYMMH  €JIEMEHTaMHU CIIPHS€ 3HAYHOMY Ii/IBUILEHHIO
3aXMCHHMX BJIACTUBOCTEH  MOKpHUTh lle moB’s3aHO 3 (QOpMYyBaHHIM
JIEKIJTBKOX B33a€MO JIETOBaHUX (a3, sKi CYNPOBOMKYIOTHCS 3MIHOIO (Di3HKO-
MEXaHIYHUX XapaKTEPUCTUK MOKPUTTS (MIKpOTBEPIOCTi, MiKpPOKPHUXKOCTI,
MIKPOIOPUCTOCTI, TPIIIMHOCTIMKOCTI, PO3MOLTY BHYTPILIIHIX HANPY>KEHb B
TIOKPUTTI Ta iHINE), 3a PaXyHOK SKMX MO)KHa KOPEryBaTH ITpOLEC 3HOCO-
KaBiTalliHO-KOPO3i{HOT'O CIIpanOBaHHSI.

OpHOYacHe HACHUEHHS CTali XpOMOM Ta HioOieM, XpoMoM Ta
BaHaJlieM, XpPOMOM Ta IIMPKOHIEM UM XPOMOM Ta KPEMHIEM IPHU3BOAUTD /10
(opMyBaHHS TOMIMIAPOBUX IUQPY3IHHUX MOKPUTTIB i3 Pi3HUX a3, sKi
BOJIOMIIFOTh ~ OLJBII ~ BHUCOKOK  KHUCIOTOCTIMKICTIO,  JKapOCTiHKiCTIO,
3HOCOCTIMKICTIO ~ Ta  KaBiTalifiHOWO  CTIHKICTIO  TOpPIBHAHO 3
OJHOKOMIIOHEHTHUMH TOKPUTTSMH, IO BXOJSATH 10 CKJIaay KOMIUIEKCHHX
MOKpUTTIB. HaHEeCeHHsT KOMIIEKCHUX KapOiJHUX ITOKPUTTIB Ha ocHOBI Cr i
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Zr, CriSi, Cri Nb 3ailicHioBanu y 3aMKHEHOMY PeakIliifHOMy MpocTopi 3a
YMOB 3HW)KEHOTO THUCKY aKTHBHOI raszoBoi ¢asu npu 1323 K Bnpomosxk
YOTUPHOX TOIMH 332 METOJUKOI0, po3pobieHor0 y HarioHambHOMY
TexHIiYHOMY YyHiBepcuTeTi Ykpainm “KIII”. 3pasku po3mimryBamu y
peaxiiiiHiii kaMepi, ska MiCTUTh panioHajbpHy cymimn mopomkie Nb ta Cr,
BaKyyMYBaJIH 10 TUCKY 10" MM PT. cT., HarpiBaiu Jo Teuneparypu 1323 K,
TNOBTOPHO BaKyyMyBa/u 0 THCKY 10™ MM pT. CT., 3aIOBHIOBAIH Kamepy
CCl 4, mpoBOAMIN 130TEPMiYHY BUTPUMKY Ta OXOJNO/KYBAITH. 32 TAKUX YMOB
Ha ToBepxHI ByryeneBux craneid 20, 45, V8 cdopmyBanmucy andysiiiHi
KapOiMHI TOKPUTTS TOBIMIMHOK 10-20 MKM B 3aJ€KHOCTI BiJl BMICTy
Byryemo B craiyi. [liZBHIIEHHST 3HOCO-KOpPO3iiHO-KaBiTalLifHOI CTiHKOCTI
kapOiguux nokpuTtiB cucremu Nb-Cr, mopiBHSHO 3 OJHOKOMITOHEHTHUMHU
kapOimamu Nb o0ymoBneHo hOpMyBaHHIM CTPYKTYpH i (pa3oBoro ckiamy
nmudysiitaoro mapy: CroCs, Cr;C; Ha moBepXHI TOKPUTTS, TOBIUHOIO §-10
MmiMm, mig #Huma dasa (Nb,Cr)C, ToBumHow 8-10 MKM, i Ge3mocepeJHBO 10
MeraieBoi marpuli npumukae gasza Cr7Cg toBmmHo0 1-3 MxM. dudysiiini
mapu BKa3aHWX (a3 po3TalloBaHi NapajielbHO ITOBEpPXHI MaTepiany, Mo
HAaCHYYEThCS, 3araJibHOI0 TOBIIMHOKWO 16-20 wMxMm. Ilpu HaHeceHi
KOMIUIEKCHHX KapOifHUX MOKpHUTH cucreMu Si-Cr Ha MOBEpXHi BYIJIEHEBOI
craini gopmyrotbes pasu Cr7Cs, CrpCg i3 po3urHCHUM B HUX KPEMHIEM 0
8 ar. %, toBmmHOI0O 16-20 MKM, MiJi HUIMH 3HAXOJMBCS IIap TBEPAOTO
pozuuny Si B Fe-o.. Ilpu HaneceHHI kKapOigHuX mOKputh cuctemu Zr-Cr
dopmyrotees Gazu Cr;Cs, CrysCs ,ZrC ToBmmHO0 10 15 MkM. DopMmyBaHHS
Ha TOBEpXHI AUQy3iiHOro MoKpuTTs KapOigHoi ¢asu CrysCs, a min Hero -
Cr;C3 3a0e3neuye BUCOKY KOpO3iliHY cTiiikicTh. @OpMyBaHHS TPUIIAPOBUX
KapOiIHUX TIOKPUTTIB TPHU3BOAUTH IO POCTY KaBiTaliitHO-KOPO3iHHOT
CTIMKOCTI B TOpIBHSHHI 3 OXHO(Aa3HUMHU TOKpUTTAMH. lle 3ymoBieHO
(dopmyBaHHSIM KapOigHUX (a3 i3 pi3HUMHU 3HAUYSHHSIMH aKyCTHYHOTO OIIOpY
cepenoBuina (pxc), e p — NMUTOMA I'yCTHHA CEPEJOBUINA; C — IIBUAKICTh
TIOITMPEHHSI 3BYKY B CEPEIOBUIIL, 11O BiMOBIIA€ MBUIAKOCTI yAAPHOI XBUIII
Y BIJITOBITHOMY CEPENOBHII: P1XC1<PoXCr>P3XC3. PI3HUIA B aKYCTUIHOMY
OITopi CepemoBHI MPH3BOAUTH 10 IHTEHCHBHOTO PO3CIIOBAHHS YIapHHX
XBWIb. [Ipy IbOMY yapHa XBWIISL PO3KJIaIa€ThCs HA BiZJOOpa)xxeHy i Ty, 10
TIpOHIIIIa Yyepe3 3aXUCHUH map. 301IbIIEHHS KIJTBKOCTI HIapiB Y 3aXUCHOMY
TIOKPUTTI MPU3BOJUTH JIO OIJIbII IHTEHCHUBHOI'O PO3CIIOBAHHS 1 3aTyXaHHS
yIapHOI XBWIII, sIKa BUHUKAE Y PE3YAbTaTI Ml KaBiTallii.

Tpumiapoa OymoBa mokputtieB NB-Cr 30cepemkye KoHIEHTpaIlit0
YIapHUX XBWJIb y 3aXHCHOMY IOKPHUTTI 1 3amo0irae po3IoBCIOKEHHIO
yIapHHUX XBHJIb Y Matepiani MaTpui. @opMyBaHHS TPUIIAPOBUX 3aXUCHUX
TIOKPUTTIB 13 pi3HHUX (a3, po3TalIOBaHUX MapajenbHO MTOBEPXHI, 10 MAIOTh
pi3HI 3HAuUeHHS AaKyCTUYHOrO Ornopy (pxc), y KapOiJHUX IOKPHUTTSIX
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cucremu (Nb,Cr)C mnpu BkazaHuX CHiBBiJHOIICHHX: Hi0Git0 50% i 50%
XpoMy 3a0e3MedyyloTb BUCOKY KOpO3ilHY CTiMKicTh MOKpHUTTIB. Bucoka
KaBiTaliHHO-KOPO3iifHA CTIMKICTh KapOiTHUX TOKPHUTH HA OCHOBI XPOMY
00yMOBJIEHa BHCOKOIO MIKPOTBEPJICTIO, LIUIBHICTIO HMOKPHTH, HAsBHICTIO
3aJIMIIKOBUX HANpyr CTUCKY, BHCOKMM piBHEM HAampyr CKOJIOBAaHHS, a
TAKOX MIKpPO3EpHHUCTOIO cTpyKTypoto. Kapbinui nokputrst cucremu Si-Cr
MOXKHa PEKOMEH/TyBaTH JJIsl BAKOPUCTAHHS B KOPO31HHUX CepeaoBHIIax 0e3
IHTEHCHBHUX KaBiTallilHWX HaBaHTa)xxeHb. KapOimHi mokpurts cucrem Nb-
Cr, Zr-Cr ta Cr MOXHa pPEKOMEHIYBaTH /s BUKOPUCTAHHS IIpH
KaBiTalliiHO-KOPO3ii{HOMY BIUIMBi, TOMY III0 BOHM 3a PIBHEM KaBiTaI[iifHOI
Ta KOPO3iHHOI CTIHKOCTI HAOMIKAIOTHCS 10 HeprkaBitowoi crani X18HIT Ta
€ MEHIII KOIITOBHUMH.

B pobori 3amponoHoBaHO (GHM3MYHI Ta MaTepiajJo3HaBdi KpHUTepil
BUOOpY CKiIagy Ta CTIPYKTypu TOKpUTTIB. Ha ocHOBI aHamizy
BHCOKOIIBUJIKICHUX yJapHHX SIBUI OOIPYHTOBaHO BHOIp Marepiaiy
KaBITaIlIHHOCTIHKMX OJHOIIAPOBUX 1 0araTomapoBUX IMOKPHUTTIB HIIIXOM
BpaxyBaHHS HoOro (i3WYHUX XapaKTePUCTHK, SKi BIUIMBAIOTH HA
aKyCTHUYHHI OMip MaTepiaiy: WiibHICTh (p), Momynb FOuHra(E), mBuakicts
3BYKY(C)-

[lokazaHo, WO KpUTEpieEM KaBITAIlIHHOI CTIMKOCTI 3aXHCHHUX
MIOKPUTTIB € BUKOHAHHS CITIBBIHOIIEHHS MiX BEIMYMHAMH aKyCTHYHOTO
OMOpPY MOKPUTTA (9. ® C.), MATPHI (Pm® Cm ) 1 KaBITYHOUOI piUHU(O * ¢)) : P
* ¢ < Pc® Cc>Pm® Cmy BUMAAKY OHOMIAPOBUX MOKPHUTTIB 200 : O * ¢ <p.;
*Ccp > P2°C2 < Pe3®C3> Peg *CeqerPen * Con > Pm * Cm —Y BUNATKY
OararomiapoBux TOKPUTTIB. 3a pe3yibTaTaMH EKCIIEPUMEHTAIBHUX
JIOCITI/PKEHb BCTAHOBJIEHO, IO JH(y3iiHI MOKPUTTS Ha OCHOBI KapOimiB
MepexiIHIX METaJiB XpOMY, BaHAJiI0 1 THTaHA Ta JIETOBAaHHWX BiJIOBITHO
XpOMOM UM BaHajaieM OOpHIiB 3ajii3a 3a0e3NedyyloTb BUCOKHHA CTYIiHb
3aXHMCTYy METaJIeBOI MaTpHIIi B yMOBax KaBiTallii.

Ha ocHOBI mpoBeneHMX EKCHEPUMEHTIB OTpHMaHa eMITIipuJHa
3aleKHICTh  3HOCY TIpM KaBiTamii Bix  MikporBepmocti (H,) Ta
TpinmHOCTIHKOCTI (K1c) TOCTiIKEHNX MaTepialis:

i

d—le”;H; =const = A - D
ne G — Brpara macu; d(G/p)/dt - BTpata 06’emy V B OIUHUIIO YaCy;,

M, N -TIOKa3HUKU CTyNEHs, A — craja BeMYMHA, 110 3B'I3y€ 3a3HAYEHi

MEXaHIuHI XapaKTepUCTUKH 31 3HAYEHHSM 3HOCY TMpH  KaBiTalii.

BusHaueHHs MOKA3HMKIB CTymeHs M, N Ta mapamerpa A, OPOBOIMIH MO

pe3yabpTaTax JOCTIPKCHb KaBITAIIHHOrO 3HOIIYBaHHS MOKPUTTIB: CrasCsg,
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Cr;C;, VC, ZrC, Nb, Ti, (Zr - Cr)C, (S - Cr)C. Ockinbku B Teopil
3HOIIYBAHHS 3aJCKHICTh WBHAKOCTI 3HOmyBaHHsa OV/dt Big eneprii
rizpaBmiyHoro yaapy (E) Ta MexaHIYHMX XapaKTepHCTHK MaTepiaiy
(TpinmHocTiiikocTi Ky Ta MikpoTBepocTi H,) 3amucyeTses y BUrmsazi :
dE
dv dt
=L,
dt Ko H u
Jls BU3HAuUEHHS MOKAa3HHWKIB M 1 N BUKOPHCTOBYBAIN MiHIMi3amito
¢dyHKIIOHANA:

2

k
fmn) = > [[4G; - (Kie) ™ (Ha)i 7% ©)
i=1

ne AG; — BTpata MacH MpH Kasitamii i-ro 3paska. [lapamerpu mi n,
10 BU3HA4YaroTh MiHiMyMm f(mM,N), oburcmoBamu 3a 1OMOMOror KOMOiHAI
METOJIB 3arajlbHOr0 1 BHIIAJKOBOrO IOIIYKY, Ta METOJYy HalMEHIINX
kBajpatis. [licns nineapuzanii piBHAHHS (5) onep)kKain 3aJIEKHICTh:

| AG = AlKie) ™ (H,)', @

1 3a JOMOMOrol METO/Ay HaWMEHIIMX KBaJpaTiB BH3HAYAIN SK
3HA4eHHS M i N, Tak i BenuuuHy A. B pesynbraTi ofepikaiu HACTYITHI
3Ha4yeHHs koedimieHTiB: 4 =1,953; m = -0,733; n = -0,384. Sk 3a3HauecHO
BuIe, KoedilieHT A BigoOpaxkye IMOTYKHICTh ymapy 1 € KOHCTaHTOIO,
BH3HAYEHOIO ISl KOHKPETHOI EeKCIEepPUMEHTaJIbHOI YCTAHOBKM YU YMOB
BUIIPOOYBAaHb.

3 mopiBusiHHS BupasiB (1) ta (2) BumimBae, mo mapamerp A
XapakTepu3ye €HEepreTH4Hi BHUTpPAaTH Ha  TPOIEC  KaBiTaliifHOTrO
3HOLTYBaHHSI.

[MapameTpu Mi N, OOYUCITIOBATH 32 JOITOMOT O KOMOIHAIIT METOIiB
3araJbHOrO 1 BHUIIQJKOBOTO TIOIIYKY, Ta METOJNy HalMEHIIMX KBaJpaTiB.
[Micns nineapuzanii piBHAHHSA (3) oepKay 3aJISKHICT:

. AG = A(Kic) ™ (H,)", (5)

1 3a JOMOMOrol METOAy HaWMEHIIMX KBaJpaTiB BH3HAYAIN SK
3HA4eHHS M i N, Tak i BennuuHy A. B pesynbraTi ofepikaiu HACTYITHI
3Ha4YeHHs koedimienTis: 4 =1,953; m = -0,733; n = -0,384. Sk 3a3HauecHO
BuIe, KoedilieHT A BigoOpaxkye IMOTYKHICTh ymapy 1 € KOHCTaHTOIO,
BH3HAYEHOIO ISl KOHKPETHOI EeKCIEpPUMEHTalIbHOI YCTAHOBKM YU YMOB
BUIIPOOYBAaHb.

KapOigHi TOKpUTTS 1O Mipi 3MEHIIEHHS 3HOCY NpH KaBiTawil
posramoBytotees B psaa: (V-Nb)C — NbC— zZrC — (V-Cr)C —» TiC—
(Nb-Cr)C — (Zr-Cr)C —» VC— CrxCy.
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[IpencraBneHuidd psJ TMOBHICTIO 30iraeThCsl i3 TEOPECTHUYHUMU
pO3paxyHKaMH 3a apamMeTpamMH MiKpOTBEpOCTi Ta TPIIIMHOCTIHKOCTI.

3anpornoHoBaHa MaTeMaTH4YHA 3aJICXKHICTh JIO3BOJISIE OIIHIOBATU
KaBiTalliiiHe 3HOIIYBaHHS pI3HUX KJIaciB MOKPUTTIB 3a NapaMeTpamu
MIKPOTBEPOCTI i TPIIIMHOCTIHKOCTI.

Marepiano3HaBunid  KpuTepiii ~ BHOOpY  KaBiTallifHOCTIMKHX
TIOKPUTTIB 0a3yeThCsl Ha MPHUHIMIIAX Teopii 3HOIIYBAHHA 1 JIO3BOJISIE
OLIIHIOBATH  CTIMKICTh MOKPHUTTIB B YMOBax KaBiTallii, BpaxoBYyIOUH ix
MEXaHiuYHI  XapaKTepUCTUKH —  TBEPAICTh 1  TPIMIMHOCTIHKICTB.
Marepiano3HaBuuii KpUTEpiil TaKoX Iepeadavae po3paxyHOK BHYTPIIIHIX
3aJIMIIKOBUX HANpyKeHb Ta HAINpPYKEHb CKOJIIOBaHHS i3 BpaxyBaHHSIM
PO3MIpY CTPYKTYpPHHX CJIEMEHTIB, a TAKOX aHaJi3 BIUIUBY IIOp Ta SKOCTI
MDXK(a3HUX MOBEPXOHb Ha KOHIIEHTPAII0 HANpYyXeHb NP BUHUKHEHHI
KaBiTaliHHUX TPIIINH.

RANDOM SIMULATING MODEL
OF THE FATIGUE PROCESS

G. Wrobel®* | M. Rojek? , J. Kaczmarczyk®
2 Division of Metal and Polymer Materials Processing, Institute of Engineering Materials and
Biomaterials, Silesian University of Technology, ul. Konarskiego 18A, 44-100 Poland
® Division of Applied Mechanics, Silesian University of Technology, ul. Konarskiego 18A,
*Corresponding author. E-mail address: gabriel.wrobel @polsl.pl

1. Introduction. The effective way to prolong the time of secure
exploitation of systems undergoing degrading processes is to apply suitable
diagnostic procedures. The basis of diagnostic systems is equipment
allowing to evaluate tested system state, to evaluate changes of searched
characteristics. The principle of validation process is based on diagnostic
relation, which allow to evaluate searched operational property, eg.
thickness of carrying shell, basing on measurable diagnostic quantity, e.g.
transition time of ultrasonic wave through the shell. The diagnostic relation
is determined taking into account gathered earlier experimental results,
allowing to determine quantitatively parameters of this relation. In given
earlier simple example, velocity of ultrasonic wave propagation in material
of tested element isneeded.

To apply the same methodology in the case of strength properties
evaluation is much more difficult. Trials of diagnostic relations
development, with ultrasonic and thermographic techniques application, are
described in previous author’s publications [1, 4]. The main idea of shortly
described here methodology is to aid diagnostic process with computer
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simulation procedures. A numerical model of searched composite materia
was proposed. Next, the possibility of destruction processes ssimulation in
anaysed composite material model was presented. The method of modelled
material state evaluation on the basis of its model numerical analysis was
also indicated. Finally, conditions of numerical mode diagnostic reliability
achievement and means of its improvement were indicated.

2. Model of fatigue degradation process of the composite
material. Course of progressive material strength decrease and in this way
load capacity loss as a result of repeating load cycles is known as
mechanical fatigue process. Strength properties deterioration may lead to
generation and propagation of material micro-discontinuities. Fina effect of
this process is macro-crack formation in structural e ements. Degradation
process during mechanical fatigueisinitiated as aresult of internal loadings
heterogeneities. Fatigue degradation process consists of local discontinuities
formation (micro-cracks initiation) in stress concentration regions and
micro-cracks propagation. These processes are random in their nature.
Taking into account al set of irreversible events, forming this complex
process, it is reasonable to treat fatigue degradation as random process of
accumulation of dispersed discontinuities. As assumption, damage
probability depend on element’ sload conditions.

As the work hypothesis, correspondence between damage
probability function and the Wohler’'s diagram shape of investigated
material for the proper load parameters was assumed:

Re-Z An

p(o-red max) =— — , for An<ny,, (1)
Re— o-red max nkr

P(C reg ma) =1, for Ay,

where: Re —Yyield point, z. - fatigue breaking point, n, —
critical cycles number for a load period with maximal stress value Gredmax,
An —number of cycles corresponding to the procedure step. Relation (1) for
stress value Greg mex < Zre, CONCidering n—o0, exclude possibility of element
destruction. In the case of values Gyeq mex, fOr which An>n,, mean certainty
of destruction in analyzed step.

Analysis of interna stresses state was performed at every stage of
simulation. Internal stresses were evaluated according to external loadings
resulting from structure working conditions or samples experimental
conditions. Material discontinuities appearance was modelled by removal of
individual finite elements. For diagnostic purposes very interesting is how
material structural changes manifests in strength characteristics aterations.
It is possible to evaluate numerically these characteristics by subsequent
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model modification at every phase of fatigue degradation process. At the
same time it is possible to simulate also diagnostic processes, for example
acoustic wave excitation and propagation in conditions corresponding with
measurement with ultrasonic head. It allow to evaluate characteristics of
measuring process only with simulation help. In similar manner it is
possible to simulate therma processes in diagnostic procedures using
thermography. Especially thermal analysis of material surface after thermal
impulse transition through the plate or shell is possible experimentaly as
well asnumerically. All these possibilities form fundamentals for diagnostic
relation devel opment basing on smulation of degradation process [5-8].

3. Conclusions. Presented method enables computer aiding of
diagnostic process. Developed model of composite material alow to
simulate fatigue degradation processes of polymeric composites. Models
parameters and simulation procedures should be adjusted to achieve
conformity of chosen criteria characteristics of diagnostic processes with
the same characteristics evaluated numerically. Simulation of acoustic wave
propagation excitation in conditions corresponding to that in measuring
procedure alow to determine numerically characteristics of measured
guantity.

Proposed methodology forms fundamentals for diagnostic relations
development based on simulation model of fatigue processes. At the same
time it indicates methodol ogical way to simulation diagnostics as an aiding
tool for traditional diagnostic procedures used to evaluate the degree of
strength characteristics deterioration.
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THE IMPACT OF X-RAY RADIATION ON
MECHANICAL PROPERTIES OF POLYESTER
WOVEN VASCULAR PROSTHESIS

M. Rojek, J. Stabik, M. Szymiczek, K. Michalik
Silesian University of Technology: Instittute of Engineering Materials and
Biomaterials, Division of Metal and Polymer Materials Processing.
Gliwice. Poland e-mail:macigj.rojek@polsl.pl

L.Introduction. Synthetic yarns are more and more frequently
applied in vascular system therapy. Most often they are used as different
type of textiles to manufacture vascular system prosthesis. Woven and
knitted cardiovascular prostheses are tubular structures made mainly of
polyester filaments. The conditions of use require particular mechanical
properties of the material, such as dasticity, tensile and bending strength
because of pressure and pulsatile blood flow [1]. To enhance performance
in human body characteristics many modifications of fibres surface and
textile structure are proposed [2,3]. They are used as bypasses to derive
blood circulation or to replace failed blood vessals (Fig.1 and 2).

Fig. 1 Vascular system (blood vessel) Fig. 2 An example of vascular system
prostheses manufactured from polyester  prosthesis applications[8,9]
yarn([6,7]

Polyester (poly ethylene terephtalate — PET) prostheses consist of
one basic dementary form, namely fibers. Fibers are mostly bundled into

49



multifilament yarns that are either woven or knitted into a fabric [4].
Consequently there arein two different structures determining the shape and
the dimensions of voids. Woven material is preferred by surgeons, because
it provides high bursting strengths, low permeability to liquids and minimal
tendency to deform under stresses. The almost complete impermeability of
woven PET is opposed by a range of limited ingrowth spaces in knitted
PET. Additiona and interesting problem is that patients living with vascular
system prostheses may be periodically subjected to X-ray radioscopic
exposures. High energy radiation is also active in environment in many
different radiation kinds, such as cosmic radiation, gamma radiation or
radon and radioactive wastes radiation. X-ray doses are expected to
influence negatively prosthesis strength and durability. High energy X-ray
radiation is one of known sources of polymeric materials ageing and in this
way degradation.

2.Experimental.

The aim of research was to evaluate the infuence of X-rays on
strenght properties of polyster vascular system prosthesis. Thermoplastic
polyester yarn with commercial name ‘Torlen’ type DTY (84/24 dtex/f)
produced by ‘Elana’ Torun (Poland) was used in research programme. This
yarn isused by many producers of vascular system prostheses.

Basic properties of tested fibres, given by the producer, are: tensile
strength —min 28 cN/tex, elongation at break - ~25%.

Polyester yarn subjected to testing was divided into two parts. One
part was X-ray irradiated without sterilization and the second part was
sterilized before X-ray irradiation. X-rays were applied in 0,5 second
impulse unit doses equal 10,35 mGy each. It is approximately equal to basic
dose applied in medica diagnostic radioscopy. Additionally part of
sterilized yarn was subjected to continuous (10 minutes) X-ray radiation and
afterwards to impulse doses. The dose of continuous radiation was 126,3
mGy.

Sterilization of yarn was performed using accelerated eectrons
method. X-ray irradiation was applied using Roentgen apparatus Siregraph
CF produced by Siemens.

Polyester yarn was subsequently subjected to tensile test according
to PN-P-04654:1984 standard [5].Tensile test was performed using Zwick
tensile tester Textomatic. For every measuring point shown in Table 2 and
Table 3 thirty tensile tests were performed.

3. Results and discussion. Because of great number of obtained
results will be presented only some examples. Dependence of specific
tensile strength on impulse X-ray dose for yarn before sterilization is
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presented in Fig.3. Dependence of dongation at bresk on impulse X-ray
dose for yarn before sterilization and is presented in Fig.4.
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Fig.3. Dependencéwcc)}wspecific tensile  Fig.4. Dependence o}wéign‘mggé{tion at break on
strength on X-ray dose for polyester yarn impulse X-ray dose for polyester yarn before
before sterilization sterilization

4. Conclusions.
o Maximum applied X-ray dose, 724,5 mGy, what is equivalent to 70 unit
doses typical for diagnostic radioscopy, did not change substantially
strength properties of polyester yarn.
e Strength characterigtics changes are smaller than results scatter and
experimental error.
o Vascular system prosthesis can be produced from this yarn without any
danger of mechanical properties loss due to radioscopic examination.
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THE PRACTICE OF THE APPLYING ACOUSTIC
EMISSION PHENOMENA FOR DIAGNOSING OF
TECHNICAL STATE OF WELDED JOINTS
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Khmelnitskiy National University, Ukraine

Nowadays, the transfer from resource maintenance to technical state
maintenance is specifically important. Reliable technical diagnostics alows
to prolong the term of exploitation for a considerable part of machines, that
have already worked their resource out, which produces a significant saving
rate. Unlike the traditional methods of nondestructive control and technical
diagnosing, such as ultrasonic crack detection and X-ray radiography, the
method of acoustic emission (AE), based on the radiation of materia during
the change of its inner structure of spring mechanical waves which are
caused by the increasing flaws, provides better sensitivity, the ability to
discover and examine the flaws behaviour and integrality, enabling the
control the state of the material without scanning, is simple for usage in the
testing process, manufacture and exploitation, is capable of controlling
materials not only under the mechanical pressure but also in the process of
phase transformations.

The investigations which have been earlier carried out by other
authors [1-3] show that in the process of joint weld cooling, AE appears
without external strain, as a result of heat action which leads to phase
transformations in the material, under the action of internal local strains,
developing in the joint weld itself and the surrounding area, and due to the
irregularity of the material structure. The authors have found that AE
method is not effective for controlling the quality of welding circuit plates
in the process of flux solidification because of negligible quantity of AE
signals and on the contrary — it is highly effective for quality control of
welding in the process of joint weld solidification.

With the purpose of working out the methods of nondestructive
control and diagnosing technical state of joint welds in the process of flux
solidification, i.e. even before the weld is in equilibrium, high-quality and
defective joint welds of cast iron were investigated. It was stated, that the
process of flaw formation is characterized by an abrupt quantitative increase
of high amplitude AE signals (fig.1).
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Fig. 1. Compar ative acoustogramsfor high-quality and defective joint welds cooling

The most informative parameter appeared to be the actual activity of
AE signals for the welded joint unit, registered during the temperature
change from 200°C to room temperature. The studies resulted in working
out a method of detecting welding defects in the process of joint weld
formation:
- after burning of arc is over, therecording of AE signalsis made during the
time of temperature change from 200°C to room temperature.
- if the maximum actua activity of AE signas during the observations
exceeds the permissible level N=1 imp/c:sm®, set according to the results of
static processing of the previous experimenta data, then the controlled joint
weld is subjected to dangerous defect formation.

Fig. 2 demondtrates a photo of typical defective welded joint, its
formation being followed by increased activity of high-amplitude AE
signals.

reeds

welded joint

parent

Fig. 2. A fragment of destroyed joint weld
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The elaborated method of diagnosing technical state of welded joints in
the process of flux solidification was implemented in Khmelnitsky National
University for control of cast iron CH-4 welded joints.

Conclusion

(1) the method of nondestructive diagnosing and strength predicting of
glass-fiber half-finished details for pump rods has been devel oped.

(2) we have proposed the method of nondestructive diagnosing and strength
control and prevention of dangerous states of permanent connections of
different composites showing as an example the structures of compounded
ceramic capacitors K 15-5, working in the conditions of temperature cycling
from +60°C to -50°C;

(3) there has been provided the method of detecting defects of welding in
the process of joint weld formation.

(4) the method of nondestructive diagnosing and predicting strength and
hermiticity of microwave frequency microassembly frames under safe
testing by means of internal overpressurein static Sate.

(5) the method of nondestructive strength control and prevention of
dangerous states of microwave frequency microassembly frames, installed
on the board of aircrafts, when as a result of flights and landings frames
experience the pressure difference in pulsating cycle and a danger of joint
weld failure and depressurization of frame occurs.
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METHOD FOR NON-DESTRUCTIVE
TESTING BY ACOUSTIC EMISSION

Igor I. Kovtun , Svitlana A. Petrashchuk
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11, Instituska str, 29016, Khmelnitskiy, Ukraine, e-mail: iikovtun@mail.ru

Majority of known methods for non-destructive testing such as
ultrasonic test and X-ray radiography provides only selective contralling in
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separate zones of material, detects large defects but doesn’t assess potential
danger of defects. However any defect can be dangerous or not depending
on its location in strain field generated by some load. Unlike mentioned
methods the method of acoustic emission (AE), which is based on radiating
elastic mechanical waves from growing defects of deformed materia, is
characterized by high sensitivity,detecting and monitoring of growing
defects, controling materials wotout scanning, applicability to control as
homogenious as heterogenious materials, even composites. The question of
practica using of this method for strength diagnosing is stil actual and
needs further workout dispite of numeriosworks[1, 2, 3...] studying it.

Original measuring system of acoustic emission (SAE) was designed
as train of 2-channd measuring insrument AF-15 and computer. It was
accomplished by modifying three units of AF-15, designing input/output
interface unit to transfer acoustic emission data from measuring instrument
to computer, devel oping software, what provided collecting and processing
data of acoustic emission signals and 40 times increasing of processed
signals quantity comparring with seria instrument AF-15.

Measuring system finds amplitude, activity, power, energy, and also
linear coordinate of signals AE, which is calculated by formula:

L 1o
=—+
X 2 2 @
where L — distance between piezoe ectric transducers, v - velosity of
ultrasound distributon in material of researched object, t - time delay of
signals (TDS) coming to two transducers.

To make sure that method of acoustic emission is aplicable for non-
destructive diagnosing first researchs were conducted on specimens having
shape of arod and tested by tension, shear and bend load.

For the instance controlling acoustic emission during tension testing
of steal specimen aloed to find practically valuable information about
specimen and material bevavior under load.

Three-dimensional graph, which show AE signals didtribution
depending of strain and linear coordinate testified generating signals yet
before elastic limit. Linear location of those signals allowed to see acoustic
emission, what means growing defect, in place of future destruction.
Moreover place of future destruction is clearly identified yet before elastic
limit and further up to destruction. That gives possibility to conduct non-
destructive diagnosing of future destruction place in materials under load.

It's proved that maximum of AE signals activity belongs to yeld
limit. This fact was used to find yeld limit of specimens from brass, whose
tension diagram has no obvious yeld limit.
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In drain zone that doesn’'t exeed proportional limit the linear
correlation between forecasting coefficient K and AE signas activity N is
found:

K =A-BN, (2)
where A = 7.5; B = 0.42 seconds per impuls (AE signals); N — AE
signals activity (in impulses per second), which is being measured; K is
calculated by formula:
O,

K= Fu 3)

O for

where ¢, — ultimate limit of specimen; o — Strain of forecasting in
which AE signals activity N ismeasured.

Obtained correation (2) can be used to find forecasting coefficient K
by measured AE signals activity N. And formula (3) can be transferred to
forecast destructive strain ', for specimen being tested as:

Ojoru: K-Gor. (4)

Thus, AE signals activity N and strain o+, Simulteniously measured
during non-destructive testing (till the strain that doesn't exceed
proportional limit) of steal specimen can be sustituted into formulas (2) and
(4) tofind future destructive strain.

Practically non-destructive diagnosing or forecasting strength can be
simplified. First it should be conducted destructive testing of a number of
specimens, with simultaniuos measuring and recording of AE parameters
and dtrain; then control level of AE activity (maximal activity, which is
stable to appear under non-destructive load) is defined; for every specimen
forecasting strain oy, is defined as one that corresponds to control level of
AE, and forecasting coefficient K is calculated by formula (2). Now non-
destructive testing of another specimens can be conducted with
simultenious recording AE activity and strain. If activity of AE hasreached
control level frecasted strain will be calculated by formula (4), if it hasn’t
the strength of specimen is concidered not lower acceptable.

However coefficients K experimentally found from number of
destructive tests had scatter caused by unstabile of physical and mechanical
characteristics of tested specimens. Therefore for calculations by formula
(4) it was decided to select the minimum K, from confidence interval
found with probability 0.95. Thus using possible error in calculating
forecasted strain will work as safety factor. Such selection of K is the only
one possible; testing important objects one can select even lower K (from
the sample) and increase in that way safety factor, hower reducing accuracy
of forecasting.

The method for non-destructive diagnosing and forecasting strength
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worked out on specimens was implemented for real machinery.
References

1. I'pewnuxos B.A., Jpobom FKO.B. Axycmuueckas smuccus. Ilpumenenue Ons
ucnvimanuli Mmamepuanos u uzoemuil. - M.: M30-60 cmanoapmos, 1976 - 272 c.

2. Bynuna H.A. Hccnedosanue niacmuueckoll oegpopmayuu Memaiios Memooom
axkycmuyeckou smuccuu. - JL: JII'Y, 1990. - 156 .

3. Hepaspywarowuii kowmponv. Kn.2 Axycmuueckue memoovl KOHMPOIL.:
Tpaxmuueckoe nocooue / U.H. Epmonos, H.II. Anewun, A.HU. Ilomanog / 100 peo.
B.B. Cyxopykosa. - M.: Bvicus. wk., 1991. - 283 c.

YIVIEPOJHASI TKAHb B HEKOTOPBIX
YCTPOUCTBAX MEJUIIUHCKOU TEXHUKHN

Buwnsxoe JI.P., Koxanasa U.H., Bacunenxog FO.M.
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WHerutyt npobiem matepuanoenenus uMm. M.H.®@panuesnua HAH
YKpauHbl SBIISETCS Pa3padOoTINKOM psijia (QYHKIMOHAIBHBIX MaTepHaIoB U
YCTPOWCTB HAa OCHOBE YIJIEPOAHON TKAaHHW, KOTOpPhIE HALIUTH ITPUMEHEHHE B
MEIMIIMHCKOM TEXHHKE.

VYriaeponHas TKaHb O0JaJaeT dJIACTUYHOCTBIO, OHAa IPOYHA,
N3HOCOYCTONYMBA, HE MOJBEPIKEHA U3MEHEHHUSIM TIPH PA3JIMYHBIX TTOTOHBIX
YCIIOBUSIX, a TaKKe€ MMEET CTaOMIIBHOE DJIEKTPHYECKOE COIPOTHBIICHHE B
paboueM anamnazoHe OMOIIOTHYECKUX TEMITEPATyp 37-42°C.

HarpeBarenu u3 yriepogHoi TKaHW HAILIM NIMPOKOE NPHUMEHEHHUE B
AJIEKTPOOOOTrPEBAIOIIIX KOMIUTEKTax «[TuHrBUBE» u «EHnoT,
BeimyckaBmmxcs eme B CCCP s oborpeBa 4eiaoBeka IMpU TEMIIEpaType
OKpYXaroule cpelipl 10 MUHYC 50°C. Tozxe Ha Gase YIJIEpOIHON TKaHU
HamH OblIa pa3paboTaHa KOHCTPYKIMSI TEPMOOJEsia, KOTOpas MO3BOJISET
OCYIIECTBIISITH PABHOMEPHOE paclpe/ielieHHe TeIla 10 MOBEPXHOCTH Tela
MalyeHTa ¢ KOMIIGHCHpOBAaTh MOTEPH TEIla IpPH  NPOBEICHHUU
XUPYPrUYECKUX ONepanuii U B peaHNMAalMOHHBIX OTAEICHUSX.

PaBHOMEpHOCTB TeMIIEpaTypHOTO MO B TEPMOOJIESIIE TOCTUTAETCS
3a cuer 0co0Oi CTPYKTYypbl, OrpaHMYMBAIOIIEH B3aWMHOE IepeMeleHne
YIJIEpOIHON TKaHU HUTEH yTKAa M OCHOBBI OTHOCHTENIBHO APYr Apyra. JTo
NPUBOANT K CTAOWIM3AIMK 3JIEKTPOCOIPOTUBICHHUS TP MEXaHHYECKHX
nedopmanusax seKTpoHarpeBartelis. Takoro THIa TepMOOJIESIIO TTO3BOJISET
CTa0MIM3UPOBATh T'PAJUEHT TEMIIEpPATyp IO IUIONIN HarpeBa B Ipesenax
3-5°C. PerynupoBanue TeMrepaTypbl B HeoOX0AHMEIX mpeenax (37-42°C)
obecrieunBaeTcsi CHUCTEMOM aBTOMATHYECKOTO OTKIIOYEHHUS, KOTOpas
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MpeAynpexIaeT reperpeB. TepMOoesIo MOXKHO HCIIONB30BaTh IpH
HAIM4YMK TiepeMeHHoro Toka 110/220 B, nubo akkymymstopHOW Oarapen
HanpsbkeHueM 12 B. HapyxHelii uexonm TepMmoonesna HW3rOTOBIEH U3
NIPOPE3VHEHHOW TKaHHW, KOTOpas MOXKET BBLIEPKHUBATh XHMHUYECKYIO
00paboTKy Je3MHUIHPYIOIUMH PACTBOPAMH, a TAKXKE CTEPHITH3ALIHIO.
Jlns perynupoBaHHs pa3sMepoOB TEPMOOAESIa OHO H3TOTOBJICHO U3
OTZEJIBHBIX MOJAYJEH JJIEKTPUYECKH CBS3aHHBIX OAWMH C ApyruM (puc.l).
IIpn 5TOM BO3MOXKHO TPOBOJMTH IIEIEBOE OTKJIIOUEHHWE OJHOTO WIIN
HECKOJIBKMX MOJYJIEH BO BpeMsI IIPOBEICHUS CIIOKHBIX OIeparyii.
VYriaeponHass TKaHb TaKkXKe HallUla MPUMEHEHHE B KOHCTPYKIMSIX
9JIEKTPOAOB JUIsl (PU3MUECKUX METOJIOB JIeueHHs (puc.2).

Puc.1 Tepmooaesiio Puc.2 DnekTpoabl st GU3METOJ0B JIedYeHUs

Hcnionb3yst yriaepoaHyro TKaHb B KOHCTPYKIMSIX DJIEKTPOAOB ITHX
YCTPOWCTB MBI IMEEM BO3MOYKHOCTB!
® 3aMEHUTH IUIACTHUHBI CBUHIA, KOTOPBIH SIBISIETCS TOKCHYHBIM M elle
WHOT/Ia IPUMEHSIOTCS B alaparype;

® YMEHBUIUTH TPYIOEMKOCTb MOATOTOBKHU K IPOLEIYPE;

e o0ecneynTh MIMPOKYI0 HOMEHKJIATYPY 3JEKTPOAOB M PACHIUPUTH HX
MIPUMEHEHHE.

[MpenmMymiecTBaMu yriiepoAHON TKAaHH ISl TAKOTO WCIIOJIB30BAHMS,
SIBIISIETCS TO, YTO OHA XOPOIIO ITPOBOAUT AIIEKTPHUECKHUH TOK, HE U3MEHSET
CBOMCTB I KHIISIYEHUHU B BOJIE, CTOMKAsl K AEHCTBHUIO KUCIIOT U IIeJIoueH, a
TaKKe JIEKapCTBEHHBIX IIPETapaToB.

KOHCTpYKTUBHO 37EKTPOABI IJIS 3IIEKTPONPOLEAYP NPEACTaBIIOT
co0O0#l cIIMThIE MaKeThl M3 HECKOJBKHUX CJI0eB (piaHenmu M BHYTPEHHEro
cios yriepoaHoi TkaHu. K anmapaty ajst mpoBeaeHHs MPOLEAyp JIEKTPO.T
MOAKIIIOYAETCS C IIOMOLIBIO TOKOIOABOAA YEpe3 TakKoM Ke CIof
yrmeponmoii Tkamm. PaGouas Temmeparypa Tokomoasoga +40-50°C.
Pa3paboraHHbIe AJIEKTPOIBI MOTYT HCIHOJIB30BATHCS B PEAHUMAIMOHHBIX U
XUPYPrHYECKUX OT/ICJICHUSIX, KaOuHeTax ¢dusnoTepanuu u
pednekcorepanuu coBMmectHo c¢ ammaparamu «Tonyc-1», «Hefipon-1»,
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«Ctumyn-1», «Ilotok-1», «/lenpra-102» u 1p., npuMeHsieMble B YKpauHe U
Poccuiickoit ®eneparuu.

Ha snextpomsl pa3paboransl TexHuueckue yciosus TY V 33.1-
05416930-001-2004 «DxekTpons! Juisd anmapaToB (U3MOTEpanmuu», Io
KOTOPBIM ~ OCYIIECTBIISIETCSI  CEPUHHBIM  BBIMYCK [UIT  MEIUIMHCKHUX
YUpexkaAeHuil Y KpauHsbl.

[lo HamiemMy MHEHHIO BO3MOXKHA KOOIepamnusi I0 IPHUMEHEHUIO
Mog00HON NPOAYKIMHM B MEIMIMHCKUX yUYpeXAeHUsx M3pawmins, a Takxe
COBMeECTHas pa3paboTKa HOBBIX YCTPOMCTB, HaNpUMep, KOMOMHUPOBAHHOT O
— copOupyromero ©  0o0OrpeBaloOLIEro  JEHCTBHS  HAa  OCHOBE
JJIEKTPOPE3UCTUBHBIX YrIIEPOJHBIX TKaHEH.

OKCHUJHBIE KPUCTAJUIBI HA OCHOBE
MYJUIMTA JJIAA AIIOMOKOMITIO3UTOB
TPUBOTEXHUYECKOI'O HASHAYEHUA

Buwnakoe JI.P., Mopos B.1I1., fpemenko O.11., Cunaiickuii 5.H., Koxanwiii B.A.
Hnemumym npoonem mamepuanosedenus um. U.H. @panyesuua HAH Vkpaunoi,
Vrpauna, 03142, 2. Kues, ya. Kpowcuscanoeckoeo, 3
men. +38(044)424-24-01, Email; |eonvish@ipms.kiev.ua

B pabore mnpencraBieHbl pe3ylbTaThl HCCIENOBAHUS Ipolecca
TIOJTYYeHHsI KPUCTAJUIOB HA OCHOBE MYJIJIMTA CIIOCOOOM KPHCTAJUIN3AIMN U3
paciuilaBa B pacTBOpE M NPUMEHEHHS HMX B KAyecTBE HalOJIHUTEIeH
N3HOCOCTOMKHMX KOMIIO3UTOB C aJIIOMHHHEBON MaTpUIIEH.

[Tpu cuHTe3e MymIMTONMONOOHOW (ha3bl MO METONy M3 PacTBOpa B
paciuiaBe HMCXOJHBIMHM MaTepuallaMHi CIYyXWIH KpeMHHeBas KHUCIOTa,
TJIMHO3EM M OOpHBIN aHTWUApHUI. BBIOOp 3THX KOMIIOHEHTOB OOBSICHSETCS
teM, ut0 SO, u AL,O;3 SBISIOTCS TAaBHBIMH MYJUTHTOOOPA3yIOIMMH
okcupamu, a B,Oz BeICTymaeT B pony IUIaBHSA-MHUHEPAIN3aTOpa, KOTOPBIH
CIocoOCTBYET 00pa30BaHUIO KPUCTAIIIOB ¢ 0e31¢(PEeKTHOM MOBEPXHOCTHIO U
PacTBOPEHHIO 3aCTBHIBIIEr0O MOHOJIMTHOI'O pacrjiaBa B BOfE. Y CTAaHOBJIEHO,
YTO BBIEJIEHHBIE MO HKOJOTMYEcKH Oojee YMCTOH TEXHOJIOTMH (B BOJE)
KPHCTaJUIBI COCTOAT M3 TBEPAOrO pacTBOpa Ha OCHOBE MYJIIMTA
3AL,03-2S0,[1].

TunuuHast MX CTPYKTypa, NpHBEAEHHas Ha puc.l, NpeacTaBiseT
c000Ii YeThIpEeXTpaHHbIC TPU3MBI, JITHHA KOTOPBIX cocTaBiseT 35-200 MkM,
a nonepeynuk - 1,0-8,0 mxm. [TukHOMETpHYECKast MNIOTHOCTh KPUCTAILIOB
cocraBmna — 2, 86 r/cm. TBepAOCTh H MOAYIh YIPYFOCTH HX OKA3QIHCh
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JIOCTaTOYHO BhICOKMMU. Tak, HaHOTBepocTh cocTaBuina H=18,7+2,1 I'Tla, a
Monyab ynpyroctu — E=187+11 I'Tla.

W3 momydeHHBIX KPHUCTAJUIOB OBUTM CHPECCOBAHBI 3arOTOBKH C
nopuctoctelo 48-52%, KoTOpble MOABEPralyd NPOMUTKE aJTOMHHUEBON
MaTpHUIeil Ha BaKyyMHO-KOMIPECCHOHHOH YCTaHOBKE, COCTOSIIEH U3
BaKyyMHOH meun M aBTokJaBa. CTpyKkTypa IOJIY4E€HHOIO KOMIIO3MTA
npuBe/ieHa Ha puc.2. B kayecTBe MaTpUYHOrO MaTepHaa WCIOIb30BalIU
nuTerHbId antomuHueBblid cruiaB AK12 ¢ conepxanuem kpemuust 10 12%.
HccnenoBanusiM  moaBeprajy  o0pasipl  KOMIIO3UTOB, Ha  KOTOPBIX
OIPEIeISII  IUIOTHOCTh, MOAYJb YHPYTOCTH, TBEPAOCTb M Ipeaes
MIPOYHOCTH TIPH U3THOE.

Y CTaHOBIIEHO, YTO MOAYJb YIPYrocTd Kommo3uta ¢ 50-52 00 %.
OKCHJIHOT'O HAIOJMHUTENs yBenuumics B 1,5-2,0 pasza, a TBepaocts — B 3,5
pa3a 1o cpaBHeHHIO ¢ MaTpu4HbIM citaBoM AK12. Tlpenen npounoctu npu

n3rule yBeNUUUICS HE3HAUUTENIBHO 110 CPAaBHEHHIO C MAaTPUIIEH U COCTaBUII
240-260 MITa.

10.00p E 200, 3000

Puc. 1. Tunu4Has cTPyKTypa KPpHCTALIOB  Puc. 2. MHKpPOCTPYKTYpa aJlOMOKOMMIO3HTA C
HA OCHOBE MYJLIATA MYJLIMTOBBIM HANOJHUTEJIEM.

HccnenoBanne TpuOOTEXHUYECKUX CBOHCTB KOMIIO3UTOB TIPOBOJIMIIN
Ha MamuHe TpeHust M-22M mo cxeMe «Bal-BKJIAJbIID) [0 KOHTPTETY W3
cramu 45 npu NocTosHHOM ckopocTH ckonmbxeHus (V=1 m/c) u ynensHOM
nasieranu (P=0,8-8,0 MIla), myts TpeHus — 1 km.

Y CcTaHOBIIEHO, YTO MPH CYXOM TPEHHH IIPH YAEIbHBIX JABJICHHUSAX 10
3,0 MIla wu3HOCOCTOMKOCTh KOMMO3WTa moBbImaercs B 2,0-4,0 pasa.
VBenuueHHast Harpy3ka Ha oOpazen (mo 3,2 MIla) He npuBoguT K
TIOSIBJICHUIO CJIEJIOB CXBaThIBAaHMSI 3a CYET OOpa30BaHUS BBICTYIIOB W3
OKCHIHOT'O HAIIOJIHUTEINSl U BBHITECHEHUs] MaTPUYHOTO MaTepHaya U3 30HBI
TpeHus. VcnbITaHus co CMa3Koi MacioM MpH YAEIbHBIX JaBiIeHusX a0 8,0
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MIla moka3anu cyliecTBeHHOe yMeHblieHHe Kodddunmenta tperus (f mo
0,05).

Takum 00pa3oM, HCHONL30BAHUE B KOMIIO3UTaX Ha OCHOBE
AITIOMUHHSL HATIOJHUTENS! W3 OKCUJIHBIX KPUCTAUIOB MYJUINTA ITO3BOJISET
MONYYUTh JOCTATOYHO HM3HOCOCTOMKHE ITOJMIIMITHUKOBBIE MAaTepHaIbI,
KOTOpBIE  SIBJISIIOTCS ~ TIPUBJIEKATENBHBIMH ~ JUIS  TIPaKTUYECKOTO
WCIIONIb30BaHUS B TEXHHUKE.
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SIMPLIFIED MODEL OF THE PROSTHESIS
OF THE DENTAL MAXILLA

A. Pusz, M. Szymiczek, K. Michalik,
Slesian University of Technology: Ingtittute of Engineering Materials and
Biomaterials, Divison of Metal and Polymer Materials Processing.
Gliwice. Poland e-mail:gabrid.wrobe @pold.pl

Lintroduction. Correct understanding of physical, electrical and
mechanical properties of polymers has high influence on their use in
dentistry. It is essentiad mainly because materials used in that trade are
exposed to the influence of the oral cavity environment and occlusion bite
forces. Moreover, dentures undergo periodic cleaning and polishing
procedures during various prophylactic activities. In order to successfully
apply a polymer material in dentistry, it is essential to optimally choose its
properties. Polymers used in dentistry have to meet specific biologic,
strength and technological standards. Most importantly, they [1,2]:

- should be non-toxic,

- should not cause oral cavity and other tissueirritation,

- should not cause dlergicreactions,

- should be resistant to various physical and chemica factors that
occur in the oral cavity environment,

- should have adequate strength, hardness, rigidity and abrasion
resistance.

To a large extent such materials are meeting exchanged
requirements as: acrylic, poliacetal, polyamide.
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2. Experimental.The purpose of the research was drawing up the
simplified model ad assessment of stress and deformation states in a
polyamide denture of the upper jaw. This way the put purpose required
drawing the modd of jaws up and analysing the condition of stresses and
deformations during typical processes of chewing and biting.

3. Resultsand discussion. The upper jaw (maxilla) denture modd is
show in Figure 1.

T

Fig.1. The upper jaw denture model

Polyamide and polyamide-glass composite in which acrylic teeth
were planted were material which was accepted. For the purposes of the
model a polyamide was used about the Y ounga module (E) 600 MPa and
acrylic about the module E = 6700 MPa. However for composite as a rule
mixtures were cal cul ated.

Analysis of the stress and deformation states was conducted for the
denture made of pure polyamide and of polyamide with 6% addition of
glass fibre. The analysis was conducted on an example of simultaneous
chewing and biting.

Symmetrical loads were assumed, the prosthesis is propped on the
entire surface and immobilised at the end of the bow of the jaw.

The following loads were assumed for biting power is taking out
1000 N and is applied in the point of fixing incisors. For chewing power is
taking out 500 N and isapplied in the place of planting molars.

Analysis was conducted in order as a result to receive maximum
values of the power in established points.

Figure 2 shows a stress map for pure polyamide, while Figure 3
shows a stress map for pol yamide with 6% addition of glassfibre.
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Fig. 3. Stress map for polyamide and 6% glass fibre

The stress map 2 for pure polyamide shows occurrence of stress
points in the molar teeth area. Moreover, stress in the back side of the
denture arch can be observed.

Map 3 shows increase of stress points, however their occurrence
pattern remains similar. Significant stress can be observed in the back side
of the denture, at the internal ending points. Maximal stress noted between
front teeth. Maximal dislocation occurs in the back part of the denture. No
didocation of the front teeth and the pal ate was noted.

4, Conclusions.
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In case of a polyamide denture it can be noted that the highest stress
values occur at the surface of the crown and deeper into the root. Stressin
the denture was not high and distribution of its points predictable.
Displacement patterns are evenly placed, the highest occur in the molar
teeth area, thelowest in the front part and at the arch of the denture.

After the glass fibre was used for reinforcement, a dightly more
advantageous distribution of stress points could be noted. However, 6%
addition of glass fibre does not ensure significant reduction of stress and
displacement in the denture.
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THERMOGRAVIMETRIC ANALYSIS OF
POLYETHYLENE FILLED WITH BENTONITE WITH
80% MONTORYLONITE CONTENT

H. Rydarowski, M. Szymiczek, K. Michalik, M. Rojek
Silesian University of Technology: Instittute of Engineering Materials and
Biomaterials, Division of Metal and Polymer Materials Processing.
Gliwice. Poland e-mail:gabriel.wrobel @polsl .pl

L.Introduction. Thermal stability is connected with high resistance
to heat and ability of the composite to extinguish itself. Previoudy
conducted research proved that heat emission rate during combustion of a
nanocomposite in a cone calorimeter dropped from 0.5 to 0.2 in
comparison to pure polymer material. Introduction of nancfiller allows to
improve resistance to burning, however does not make the material non-
flammable as when the temperature is high enough, the polymer matrix
burnsout[1, 2].

3.0ne of methods to test heat properties is thermal gravimetric
analyss which allows to describe changes of a sample weight being a
function of temperature and time. This paper is an initial stage of research
on determination of properties of polyethylene filled with bentonite with
80% content of montmorillonite (MMT) in controlled heat flow conditions.

4.High-density polyethylene, recommended for extrusion of pipes
and profiles with flow rate of 0.3 g/10 min assessed in the temperature of
190°C, into which bentonite with 80% content of MMT was introduced.
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Previoudy available literature rarely describes cases of modification of
polyethylene with low flow rate and bentonite with high content of
montmorillonite. Most works are focused on nanocomposites with
polyethylene matrix, as far as thermoplagic polymer materials are
concerned.

2. Experimental. The purpose of the research was assessment of
chosen therma properties by increase of a filler (bentonite) content.
Analysis of thermal property changes was conducted with use of a thermal
gravimetric method. The research was conducted with use of high-densit
polyethylene called Vestolen A 6060R 1000 with density of 956 kg/m®”.
Specjal Extra bentonite with 80% content of montmorillonite was used as a
filler, which featured compression strength of approx. 85 kPa, 2%
friability. That kind of bentonite is a materia which features high humidity
and prior to being introduced into the polyethylene it contained 12% of
water. Due to that fact, a degassing area was used during the process of
extrusion and high vapour was kept in the dosage area.

Samples for the research were prepared in two stages. The first stage
comprised production of polyethylene granulate with various weight content
of bentonite, using a co-rotating twin-screw extruder. During the second
stage, freely plasticised composite was extruded into a mould where
samples were formed by pressing.

A polyethylene-mineral composite with various levels of filling was
produced for the purpose of the research on a modern technological line for
production of granulate and using an extrusion method with automatic
dosage of components introduced into the plasticisation system. The
production line was equipped with a laboratory-class Leistritz ZSE 27 HP
type extruder, a Brabender dosing system, a cooling bath, a drying machine
and a granulator. Obtained samples were pure polyethylene, as well as with
3%, 7% and 10% of bentonite content.

3. Results and discussion. Thermal properties assessed with use of
thermal gravimetric analysis. The research comprised heating of a samplein
air in order to change the temperature from 20 °C to 900 °C at arate of 10
°C/min and recording of results. A Mettler — Toledo TGA/DSC1 device
with a temperature measurement range of max 1100 °C and measurement
accuracy of £ 0.3 K was used. The device is also equipped with an
automatic gas controller.

Effects which occurred during heating of the sample such as mass
decrease, its ratio and therma effects which accompanied changes in the
sample during measurements are presented in Table 1 as TG curves. Figure
2 shows example curve for polyethylene with 10% content of bentonite.
Thermogravimetric curve (TG) —is showing changes of mass of the sample
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in the function of the temperature (means of the graph), however differentia
therma curve (the lower part of the graph) (DTG) — is a derivative of the
change of mass. The top of the chart is presenting the graph received for
differencing scanning analysis.

Table 1. Results of measurements

Content Bdegi nning of the Ending of the
bentonite [%] ecomposition decomposition
Temperature [°C] |Temperature [°C] |Remains[% wag.]
3 269,98 667,92 2,56
7 266,88 656,50 6,86
10 263,88 668,12 9,03

Fig.2. Example curve for polyethylene with 10% content of bentonite

4. Conclusions.

Having conducted the above described research, it can be stated that:

o thehigher filler content, the lower initial decomposition temperature,

e ending decomposition temperature does not depend on the amount of
introduced filler.
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TRANSIENT THERMOGRAPHY IN THE
STRUCTURAL RESEARCHES OF CFRP LAMINATES
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Division of Metal and Polymer Materials Processing, I nstitute of Engineering
Materials and Biomaterials, Slesian University of Technology, ul. Konarskiego
18A, 44-100 Poland
*Corresponding author. E-mail address: gabrid.wrobe @pold.pl

1. Introduction. The mechanical properties of fiber reinforced
composites are very sensitive to the local fiber content variations. The effect
of fiber content on the selected characteristics of composites can be found in
the literature [1]. Local reinforcement variations arising during production
process decide about out-of-control variations of strength and stiffnessin a
given component, which is of a great importance for the products with a
high failure-free requirements. Previous research results showed that the
inhomogeneous distribution of glass fibers, which significantly affect the
mechanical properties, is detectable by ultrasonic measurements [2]. To
improve manufacturing quality it is necessary to develop a new reliable
non-destructive testing (NDT) methods which are suitable for the purpose
of reinforcement content evaluation [5]. It is aso known that infrared (IR)
thermography is able to detect defects and anomalies in many engineering
materials [4, 5]. In the case of polymer composite materials, it is applicable
to the detection of cracks, impact damages and fatigue degradation [6].
Thermography also seems to be the promising method for the purpose of
fiber content evaluation because the total thermal conductivity of composite
material highly depends on the thermal conductivity of constituent materials
and their relative volume fraction [7].

2. Experimental methodology. The thermal non-destructive testing
(TNDT) was conducted to evaluate the local fiber content in carbon/epoxy
composites. The specimens were made of cross - ply plain weave [0/90]
carbon fabric, epoxy resin and hardener - the sdlected details are shown in
Table 1 [7]. The epoxy resin was cold-cured under ambient

conditions (~20 C) and next hardened at 50 ZC for 24 hours.
Table 1. The properties of constituent materials[11]

Carbon fibre .
Parameter (* fabric) Epoxy resin
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Fig. 1. Scheme of the experimental arrangement

The measurement procedure consisted of heating the front side of
each specimen using infrared radiator and observing the temperature
response at back side with |R-camera (ThermaCAM ™ SC640, Flir Systems,
Sweden) with focal plane array (FPA) detector. Camera as well as testing
dtation were connected to PC system. The schematic view of the
experimental configuration isshown in Fig. 1[12].

3. Results and discussion. The exemplary thermal images of the
investigated specimens obtained during transient thermographic inspection
are presented in Fig. 2. Figure 3 shows the line profile plots of maximal
temperature variation with time for all carbon/epoxy specimens including:
1. 37wt.%, 2. 30wt.%, 3. 23wt.% carbon content. The slope of straight line
represents the temperature growth rate which is proportional to the fiber
content. The results shown on diagram (Fig. 4) have been further processed
using standard regression technique to achieve empirical formula (1) able
to predict the local fiber content. The developed empirica formula
(expressed in wt%.) isgiven by:

V¢ =200.0-C-6.6 , Q)
where V; —fiber content [wt.%)], C —temperature growth rate [K/sec].

68



Fig. 2. Thermal images of 23wt.% carbon fiber specimen captured on the opposite side to
the heated surface after: 22.6 and 66.5 seconds counting from the beginning of the

heating process
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Fig. 3. Maximal temper ature variations Fig. 4. Temperature growth rate vsfiber
versustimefor carbon/epoxy specimens content for all threeinvestigated
including: 1. 23wt.%, 30wt.%, 3. 37wt.% specimens

carbon content
4. Conclusions. The main objective of this work was to examine the
effectiveness of transient thermography to evaluate the local fiber content in
carbon/epoxy composites. The investigation has assessed the ability of
therma non-destructive method to carry out such testing. The devel oped
empirical formula can be useful to achieve first estimate of carbon fibre
content in industrial applications.
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THE MORPHOLOGICAL APPROACH
TO IMAGE SEGMENTATION
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1. Introduction

For years, analyss of medical images has been increasingly
important in medica research and diagnosis generation. The use of image
processing tools is very essential when images to anadyze are very
numerous or these do not have good quality. The medica researcher only
interprets the results and offers his final diagnosis with the automatically
processed image. In this paper, there will be presented the morphological
approach to image segmentation combines region growing and edge
detection techniques.
2. Image segmentation

The first step in image analysis and pattern recognition is image
segmentation and it is one of the most difficult tasks in image processing. It
determines the quality of the final result of analysis because it is very
important and critical component of image analysis. Image segmentation is
a process of dividing an image into different regions such that each region is
homogeneous while not the union of any two adjacent regions.

A formal definition of image segmentation is as follows[1]:

If P(y is a homogeneity predicate defined on groups of connected pixels,
then segmentation is a partition of the set K into connected subsets or
regions{S,;, $, S} such that

‘L:JIS:K With§ NS =@ (i #]) @)

The uniformity predicate P(S) is true for al regions S, and
P(S Y §) isfalse, wheni #] and sets § and § are neighbors.
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According to the following [2]: “the image segmentation problem is
basically one of psychophysical perception, and therefore not susceptible to
a purely analytical solution”. Probably that is way, literally, there are
hundreds of segmentation techniques in literature. There is no single
method which can be considered good for all sorts of images and
conditions. There are so many papers and several surveys on monochrome
image segmentation techniques giving little space to color segmentation
which attracts more and more attention mainly due to reasons such as the
ones bel ow:

— color images can provide more information than gray level images and
segmentations are morereliable,

— computational power of computers is increasing rapidly, and PCs are
able to process color images,

— handling of huge image databases, which are mainly formed by color
images,

— occurrence of high technology digital cameras, 3G-mobile phones, and
video setsin everyday life,

— improvement in the sensing capabilities of intelligent systems and
machines.

3. Morphological image processing

Mathematical morphology (MM) or simply morphology can be defined
as atheory for the analysis of spatial structures [3]. It is called morphology
because it aims at anayzing the shape and form of objects. Mathematical
morphology is not only a theory, but also a powerful image anayss
technique. The purpose of this paper is to introduce the morphological
operators used in practical applications. The emphasis is therefore put on
the technique rather than the theory.

4. Segmentation with the mor phol ogical approach

Assuming that image objects are connected regions of rather
homogeneous intensity levels, one should be able to extract these regions by
using some neighborhood properties rather than purely spectral properties
as for histogram-based segmentation techniques. Indeed, a high gray-scale
variation between two adjacent pixels may indicate that these two pixels
bel ong to different objects.

The morphological approach to image segmentation combines region
growing and edge detection techniques. It groups the image pixels around
the regional minima of the image and the boundaries of adjacent groupings
are precisaly located along the crest lines of the gradient image. This is
achieved by atransformation called the watershed transformation.

4.1. The water shed transfor mation

71



There will be considered the topographic representation of a gray-
level scale image. Let a drop of water fall on such a topographic surface.
According to the law of gravitation, it will flow down along the steepest
dope path until it reaches a minimum. The whole set of points of the surface
whose steepest slope paths reach a given minimum congtitutes the
catchment’s basin associated with this minimum. The watersheds are the
zones dividing adjacent catchment’sbasins. Thisisillugrated in Fig.1.
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Fig. 1. a-Minima, catchment basins, and watersheds on the topographic
representation of a gray-scale image; b-Building dams at the places where the
water coming from two different minima would merge

Provided that the input image has been transformed so as to output
an image whose minima mark relevant image objects and whose crest lines
correspond to image object boundaries, the watershed transformation will
partition the image into meaningful regions.

4.2. Marker-controlled segmentation

The basic idea behind the marker-controlled segmentation is to
transform the input image in such a way that the watersheds of the
transformed image correspond to mesningful object boundaries. The
transformed image is called the segmentation function. In practice, adirect
computation of the watersheds of the segmentation function produces an
over-segmentation, which is due to the presence of spurious minima
Consequently, the segmentation function must be filtered before computing
its watersheds. Any filtering technique may be considered. This technique
requires the determination of a marker function marking the relevant image
objects and their background. The corresponding markers are then used as
the set of minima to impose to the segmentation function.

The object markers are extracted from the image using some feature
detectors. The choice of appropriate feature detectors relies on some a priori
knowledge or assumptions about the properties of an image object.
Common features include image extremes, flat zones (i.e. connected
components of pixels of constant gray-level value), zones of homogeneous

72



texture, etc. In some applications, the markers may be defined manually.
One marker per region is necessary as there will be a oneto-one
correspondence between the markers and the segments of the fina partition.
However, if the class of object marked by each marker is known, several
markers of the same class may be considered for each image object. The
size of a marker can range from a unique pixel to a large connected
component of pixels. When processing noisy images, large markers perform
better than small ones.

The determination of the segmentation function is based on a model
for the definition of an object boundary. For example, if the image objects
are defined as regions of rather constant gray-scale values, a morphol ogical
gradient operator will enhance the object boundaries. If the image objects
are regions of homogeneous texture, operators highlighting the transtion
between two textures should be considered.

The object markers are then used as the set of markers to impose to
the segmentation function. Finally, the object boundaries are obtained by
computing the watersheds of the filtered segmentation function.

4. Summary

Thereis no universal theory on color image segmentation yet. All of
the existing color image segmentation approaches are, by nature, ad hoc. An
image segmentation problem is basically one of psychophysical perception,
and it is essential to supplement any mathematical solutions by apriori
knowledge about the picture knowledge. Most gray leve image
segmentation techniques could be extended to color image, such as
histogram thresholding, clustering, region growing, edge detection and
fuzzy based approaches. They can be directly applied to each component of
acolor space, then the results can be combined in some way to obtain the
fina segmentation result. In most of the existing color image segmentation
approaches, the definition of a region is based on similar color. This
assumption often makes it difficult for many algorithms to separate the
objects with highlights, shadows, shading or texture which cause
inhomogeneous colors of the objects surface.

In this paper, there was presented the morphological approach to
image segmentation combines region growing and edge detection
techniques which groups the image pixels around the regional minima of the
image and the boundaries of adjacent groupings are precisely located along
the crest lines of the gradient image. Mathematicd morphological
operations can provide a useful tool for processing and image analysis.
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1. Introduction

The mapping of real world objects to the image plane including the
geometric and the radiometric parts of image formation is basically well
understood [1, 2]. From an abstract point of view, a camerais thought of as
a geometric engine that projects the 3D world to the 2D image space. The
resulting image data and prior knowledge on the considered application are
the magjor sources of information for various vision issues. Common
examples are image restoration, filtering, segmentation, reconstruction,
modeling, detection, recognition or pose estimation agorithms. The most
chalenging and still not sufficiently solved problems in computer vision,
however, are especially related to object recognition [3]. Up to now, there
have been no general algorithms that allow the automatic learning of
arbitrary 3D objects and their recognition and localization in complex
scenes. State-of-the-art approaches dealing with high-level vision tasks are
essentially dominated by model-based object recognition methods [4].
Generally speaking, segmentation algorithms decompose given images in
primitives, reference models are matched to observations, and distance
measures are the basis for class decisions and pose estimates. The selection
of discriminating image features and the adequate representation of object
models define herein the vital problems. The overall performance of vision
systemsis basically biased by these components.

2. Probabilistic scheme and other recognition algorithms

There will be presented a comparison between probabilistic setup to
any other recognition algorithms. In fact, both from a pragmatic and a
theoretical point of view, the advantages of a statistical framework are
persuasive:
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Sensor signals and associated features show a probabilistic behavior
due to sensor noise, varying illumination conditions or segmentation errors,
—Generally, pattern recognition routines should use al available sources of

information including prior knowedge and empirica data. A unified
mathematical formulation incorporating al modules is desirable. In a
probabilistic setting for computer vision, prior knowledge is encoded in
prior probabilities of objects or of multiple object appearance in more
complex scenes. Stochastic properties of empirica data are summarized in
densities characterizing pattern classes. According to Bayes theorem
posteriors finaly combine both prior and class probabilities in a unified
manner by a simple multiplication;

—Another fundamental argument supporting statigical methods is that
decision theory guarantees the optimality of Bayesian classifiers, which
maximize posterior probabilities. All classifiers attempt to give models for
designing optima decisions. Essentially, this corresponds to the
approximation of posterior probabilities estimated from the given training
data. The use of probabilistic models is straightforward and seems to be
the most natural one;

—The design of learning agorithms can utilize comprehensive results in
statistics and statistical learning theory. If, for instance, approximations of
posterior distributions are based on parametric dendty functions, standard
parameter estimation techniques can be applied for model generation such
asthosein.

3. Automatic model generation

In generd, the objective of learning is to generate a probability
density function that best describes the datistical behavior of training
samples. As dready stated in the Introduction, learning of probabilistic
models conceptually includes both automatic acquisition of the structure
and the modd parameters based on empirical data. Both subproblems
interact, and cannot be considered as mutually independent parts. Variations
of the model structure, obviously, change the number of parameters. The
common principle of structural and parametric learning is asfollows:
— defining a search space;

— choose an objective function that scores the actual structure or parameter
St

— use a search agorithm that guides the navigation in the search space;

— terminate learning, if no improvement occurs.

In spite of fitting into this general framework, the overall complexity
of both learning problems is completely different. While the estimation of
parameters usually corresponds to optimization problems of continuous
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functions, dstructural optimization implies a search problem in a
combinatoria space of exponentia sze.

3.1. Par ameter estimation

There existsa vast literature on parameter estimation techniques, and
the basic problem is the definition of an accurate objective function, which
has to be optimized with respect to moddl parameters. The most popular
parameter estimation techniques are the maximum likelihood (ML) and the
maximum a posteriori (MAP) estimation. There will be presented a more
general parameter estimation algorithm, which is applied especialy in the
presence of incomplete sample data and which has an excellent reputation
for model generation. Indeed, most estimation problems in computer vision
have to deal with incomplete information: missing depth information; self
occlusion; segmentation errors; unknown correspondences of features etc.

The basic idea of the EM algorithm uses the missing information
principle. In colloquia speech the available training data are constituted by
the equation:

observable information = compl ete information — missing
information

3.2 Automatic lear ning of model structure

The methods for learning the structure of probabilistic models are far
beyond the available results in parameter estimation. In structural learning,
we haveto find:

—the dependency structure of random variables;

—the number of stochastic processes incorporated in the probabilistic
modd.

As in parameter estimation the most obvious criterion for
optimization is the likelihood function, but it has to be used cautioudly.
Without any regularization, structural optimization tends to over-fit the
sample data in the sense that the resulting structure adapts to sample data
perfectly. The estimated model structureis usually far too complex.

4. Probabilistic modeling of intensities and image points

The major disadvantage of histograms for solving classification and
pose estimation issues is due to invariance properties and the assumed
independency of grid positions. A first step to generalize rdative
frequencies of intensty values is an isolated modeling of intensties
dependent on grid points, that is, we do not consider the probability of
observing a special intensity value in the image, but the probability of a
certain intensity at a given grid point. Insead of eiminating grid points by
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marginalization, we thus compute the joint probability of the intendty value
f at the randomly selected image point [m, n]. This probability density
function is given by p(m, nlx) p(fim, n, k ;0) where 6 denotes the pose
parameter. Assuming mutualy independent intensity values and image
points, the density of the complete imagef is obtained by the product (1)

M N
p(f [:0) =] [] [ p(m.n]x) p(f,,, Im.n,x;6) (1)
m=1 n=1
The priors of grid points are set equal if all image points are
considered. Therefore, the probabilities p(m, njx) in Eq. 1 include no
additional information and can be omitted. Figure 2 illustrates the basic idea
of the chosen modd: all image points are separately modeled and mutually
independent.

Fig. 2. Explicit modeling of intensity distribution in theimage grid
4. Summary

There was presented an overview on probabilistic modes in
computer vision and related algorithms. The basic arguments that suggest a
preference for probabilistic modeling schemes over others have been
summarized. Bayesian classifiers allow the unified incorporation of prior
knowledge and class specific densities. However, it is a fundamental
problem to define adequate statistical models that solve the trade-off
between independency assumptions, the dimension of the parameter space,
the curse-of-dimensionality, the size of available sample data, and the
discriminatory power. The generic point of view starting with agenera
probabilistic model has proven to be advantageous. independencies and
marginalization are powerful tools to switch between different levels of
model densities. There is an immense potential for probabilistic models
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with regard to robust learning techniques, excellent classifiers, and a
systematic and theoretically well-founded approach to active vision.
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1. Introduction

Biometrics is young but dynamic devel oped discipline. The field of
biometrics has seen rapid growth in the last few years, together with
development of information age, both in advances in scientific knowledge
and aso in commercial applications. Biometric systems are generally two-
dimensional systems based on biometric features that are highly distinctive
and have permanence such as iris, ear or face. Unfortunately, even the best
2D recognition systems today are neither reliable nor accurate enough for
arbitrary lighting and pose in uncongrained environments. Three
dimensional data are increasingly being used for biometric purposes as they
offer resilience to problems and fundamenta limitations of two-dimensional
recognition. It appears that recognition using 3D, especially combined with
2D, holds significant promise Three-dimensona data have been
successfully applied to face recognition and more recently to ear
recognition. However, real-life biometric applications require algorithms
that are both robust and efficient so that they scale well with the size of the
databases.

2. Outline of ICP algorithm applications
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Researchers till looking for a new physiological and behavioral
human features, unique for everyone, it means differ people from each
other. Ear isrelatively stable biometric which isinvariant from childhood to
early old age. The advantage of this biometric is that it is not affected with
facial expressions, cosmetics and eye glasses how it isin case of face. In 3D
recognition system various algorithms are used. One of the approaches for
matching 3D ears uses a Iterative Closest Point (ICP) algorithm as it is
presented in Fig.1[1].

ICP agorithm match a data shape Y to a model shape X by
iteratively minimizing the distance between corresponding pairs. There are
three main steps in the algorithm: 1) automatic ear helix detection; 2) first-
step ICPto align themodel ear helix with the test ear helix and to obtain the
initial rigid transformation; 3) second-step ICP to improve the
transformation.

In thefirst step, the ear
helix in 3D images is detected
and the ICP algorithm searches
theinitial rigid transformation
to align amode ear helix with
thetest ear helix. It ispossible
to present stages of first part of
|CP agorithm as follows [1]:

1) Initialize the rotation matrix
R, . and trandation vector
To.

2) Given each point in Y, find
the closest point in X.

3) Discard pairs of points
which aretoo far apart.

P p— 4) Find the rigid

) transformation such that E

iS minimized.

5) Apply the transformation
(RT)toY.

6) Goto step 2) until the
difference |Ex — Exa| in two
successive steps falls below
athreshold or the maximum
number of iterations is
reached.

Fig.1. System diagram with ICP algorithm
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In the second step, the initial transformation is applied to selected
locations of model ears and the ICP agorithm iteratively refines the
transformation to bring model ears and test ear into best alignment. The root
mean square (RMS) registration error is used as the matching error
criterion. The model ear with the minimum RMS error is declared as the
recognized ear.

There are considered two approaches for matching points [3]: point-
to-point and point-to-surface. In the first one it is tried to find the closest
point on the target surface. In the point-to-surface approach, the output from
the point-to-point algorithm first is used. Then, from the closest point
obtained earlier on the target surface, all of the triangles around this point
are extracted. Then, the real closest point is the point on any of these
triangles with the minimum distance to the source point. In general, point-
to-point is faster, but point-to-surface is more accurate in some situations.

The ICP algorithm is used and compared in three-dimensional
biometric features recognition system using ear, face and finger surface [2].
There is aso presented combination of the features as an attempt to
improve overall recognition result. In this work is showed also that an ICP-
based approach datistically and dgnificantly outperformed the other
approaches considered for 3D ear recognition and also statistically and
significantly outperformed the 2D eigen + ear result [4].

Ancther example of using the ICP algorithm is aso fully automated
system for ear biometrics using 3D shape[3]. In this approach there are two
main parts of the system: automatic ear region segmentation and 3D ear
shape matching. Starting with the multimodal 3D + 2D image acquired in a
profile view, the system automatically finds the ear pit by using skin
detection, curvature estimation, and surface segmentation and classification
After the ear pit is detected, an active contour algorithm using both color
and depth information is applied to outline the visible ear region. The
outlined shapeis cropped from the 3D image and the corresponding 3D data
is then used as the ear shape for matching asit showsin Fig. 2.
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Ear pit detection
using curvature
estimation

Profile extraction
by skin detection

A 4

Ear extraction
using active
contour algorithm

Cropped ear
with 3D data

Fig. 2. Scheme of automatic ear extraction

Next there is used refined 1CP algorithm for 3D shape matching. In
effect there is computation time reduction by using the k-d tree data
structure, automated outlier removal and recognition performance
improvement by focuses on reducing the effect of noise and using a point-
to-surface error metric for sparse range data. The starting point of the ICP
algorithm isthe ear pit of each image which isfound in the previous step.

3. Summary

In this article the outline of 1CP algorithm used do identification of
facial details was described. Typical workflow of the agorithm was
presented. The review of automatic ear biometrics procedure was also
included.

References

1. Chen H., Bhanu B., Contour Matching for 3D Ear Recognition, Proc. 7" IEEE
Workshop Application of Computer Vision, 2005, 123-128.

2. Woodard D.L. et al., A Comparison of 3D Biometric Modalities, |EEE Conf.
Computer Vision and Pattern Recognition 2006 (CVPRW) Workshop on Multi-
modal Biometrics, New York, NY, pg. 57-62, June 17-22, 2006.

3. Yan P., Bowyer K.W., Biometric Recognition Using 3D Ear Shape, |IEEE Trans.
Pattern Analysis and Machine Intelligence 29 (8), 2007, 1297 — 1308.

4. Chang K., Bowyer K., Barnabas V., Comparison and Combination of Ear and
Face Images in Appearance-Based Biometrics, |EEE Trans. Pattern Analysis
and Machine Intelligence 25, 2003, 1160-1165.

CeklMS CHEUNHAJLHBIX NPO0JEM

81



ECOLOGICAL ASPECTS OF TRANSPORTATION AND
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Constantly growing prices for liquid fuel and natural gas cause
constant growth of expenses for manufacture of thermal and electric energy.
Besides, direct incineration of traditional firm, liquid and gaseous kinds of
fuelsis connected with high level of harmful emissions to atmosphere. The
combination of these factors makes actual problem of search and working
out of technologies of use less expensive and more ecologically safe
alternative kinds of fuel. One of such kinds of energy carriersis water coal
fuel (WCF) which preparation is carried out from coals of various marks,
and also from a cleaning rejects and conversion of the coal, using rather
limited demand in the market in connection with their advanced humidity
and regrinding.

Water coal fue (WCF) represents the disperse mix consisting from
micronized coal, water and a reagent-softener. Receive WCF from coal, a
carbonaceous waste and coal dimes (tab. 1 see). WCF possesses all
technological properties of liquid fud: it is transported in railway and auto
tankers, on pipelines; it is stored in the closed tanks; keeps the properties at
long storage and transportation.

Tab.1
Structure of WCF and its temperature characteristics

Components Use volume
Coal (size 0-250 mkm) 59-70%
Water 29-40%

Plasticizing agent 1%
Fire point 450-650 °C
Combustion temperature 950-1050 °C

The technology of preparation WCF is without waste and
ecologically pure as allows to use cleaning rejects, a coa fines, slimes and
other low-grade components.

Under physicomechanical characteristics WCF it is similar to liquid
fuel, therefore processes of its transportation, storage, coal-conveying plant
and burning also are similar. Realisation of production technique, storages,
transport and power use of water coal fue alows to reduce sharply
unjustified losses of coal at its transport, storage and burning thanks to what
ecological conditionsin areas of its useimprove.
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Especially sharply there is a problem in coal regions of Ukraine where
round of the coal producer in the sludge ponds and sediment boxes the
considerable quantity of the extracted coal presented in a kind fine coal slims
are accumul ates.

One of technical decisions of this problem is introduction in power
system of water coal fuel technology which is characterised by high efficiency
and ecological cleanliness of burning. Water represents itself as the original
catalyst which improves and accelerates burning process, promotes higher
completeness of combustion at the smaller expense of air. The smaller quantity
of a fume is thus formed. In combustion products the quantity of soct, nitric
oxides and sulfur considerably decreases.

Process of WCF burning in all cases is characterised by high
completeness of burning out of fuel (98-99,7 %), decrease in mechanical
incompleteness of combustion and full absence of chemical incompleteness of
combustion of fuel that allows to raise essentialy efficiency of its use,
especially in chambers with fuel-bed coal firing in which chamber coefficient of
efficiency increases from 50-60 % to 80-85 % [1].

WCF burns down without emissions with combustion products of
monoxide carbon, secondary hydrocarbons, soot and cancerogenic substances,
thus sulfurs oxides formation is sharply reduced to 70-85 % and nitrogen oxides
on 80-90 %.

At burning of water coal fuel flying ashes are agglomerated in the form
of balls of the correct form owing to what emissions of firm particles also are
reduced to 80-90 %. It is reached without a construction of expensive and
whimsical installations in operation on clearing of products of combustion [1,3].

Earlier it was specified, that one of advantages WCF is possibility of its
transportation by pipeline hydrotransport. Distinctive feature of hydrotransport
is possibility of line and continuous giving of coal on considerable distances. At
use of pipdine transport the sizes of the occupied earths are sharply reduced, the
intensification of technological processes is observed, power and financia
expenses for transportation decrease, and also improvement of conditions of a
labour safety and ecol ogical safety is provided

At research of WCF as homogeneous liquid which possesses of non-
newton properties most used rheological equations the condition equations of
visco-plastic liquids defined by generalised Balkly-Hershel model and model of
a sedate liquid (Osvald model) which usually write down in a following kind
are

t=k-y", ()
Where t - shift voltage, the Pas;
k - factor of thickness, Pass";

7= % - gradient of speed or shear rate, s*;
r
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n - stream index;
T, - initial shift voltage, Pas;
u. - structural viscosity, Pas.

Key parametre defining rheological behaviour and ecological
compatibility of water fuel coal use is viscosity which depends on
physicochemical properties of feed stock. Definition of analytical
dependences of rheological models parametres from viscosity and factors
influencing it is one of the primary goals at research of WCF
hydrotransport.

For the liquids described by the equation (1), usually define values of
dynamic and effective viscosity. Dependence for dynamic viscosity has the
following appearance [2, 4]

dt
= 2
Ky o (2

Value of effective viscosity is a consequence of the law of a viscous
friction of Newton and is described by the equation

T
Ma =7 (3)
vy

Earlier it was specified, that one of advantages WCF is possibility of
its trangportation by pipeline hydrotransport. Didinctive feature of
hydrotransport is possibility of line and continuous giving of coal on
considerable distances. At use of pipeline transport the sizes of the occupied
earths are sharply reduced, the intengfication of technological processesis
observed, power and financial expenses for transportation decrease, and
also improvement of conditions of a labour safety and ecological safety is
provided.

Therefore one of requirements is reception WCF with rational
sedimdntation and rheological characteristics which will allow to provide
fluidity and transportability fuel.

For research of hydrotrangportation processes of the water coal fuel
prepared from various marks of coals, on the basis of laboratory of the Dal’s
East Ukrainian national university experimental ingallation has been
created. In fig. 2 its schemeis presented.

Man obedive of laboratory expaimentd ressarches is the mode
ubgantiation of rheological modds and formation conditions of WCF rheological
propaties at dhange of cod partides concentration, grain-9ze dassfication of afirm
component, Reynaldssnumber for codsof marksG and A.

Experiments a the hydraulic $and condd in trander of water coal fuel
with various concentration of coal particles on thering pipeline in diameter
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D,=50 mm by means of the one-screw pump 1V-10. Regulation of pump
produdtivity is made by spherical cranes on an input in the pipdine The gagetank is
built in a desgn by capadty of 35 liters which is used for definition of the valid
productivity of the pump, expense and average speed of a fud mix sream. The
length direct a measuring Ste on the pipeline makes 3800 mm. As measuring
devices 3 U-shaped manometres with which help pressure differences on a
direct site of the pipeline are defined are used, and also at stream turn on 90°
and 180°.

s

-y = .

| E— 5 i

\ / i il
E

1 - capacity for WCF; 2 - gage tank; 3 - ring pipeline; 4 - support; 5 - manometres,
6 - electromotor; 7 - one-screw pump; 8 - column; 9 - pass-by.
Fig. 2. The scheme of the experimental stand for resear ch of water coal fuel rheological
characteristics
Principle of work of the stand the following. Water coal fuel by
means of the one-screw pump 7 which is put in action by the e ectromotor
6, from atank 1 arrives in the pipeline 3 which is supplied by pass-by 9 for
regulation of speed of fuel movement. From the pipeine 3WCF arrivesin a
gage tank 2, fuel from which arrivesin a tank 1 at opening of the spherical
crane located in the bottom of a gage tank 2, flow friction on pipdine sites
are measured by U-shaped manometres 5.
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IIUTBEBBIX U CTOYHBIX BO/]

Kyb6nanosckuii Banepuii Cemenosuy, Kpaguenko Anexcandp Bacunvesuu,
Tusosapos Anexcandp Anopeesuu, Ilycmosotimenko Banepuil nagnosuu
HUnemumym obweil u neopeanuueckoil xumuu um. B.U.Bepnaockoeo HAH Ykpaunsl npocn.
Iannaouna 32/34, 03680, Kues-142, YKPAUHA, e-mail : kublan@ukr .net,
kublanovsky@ionc.kar .net

B Hacrosiiiee BpeMst yXy/IIeHHE SKOJIOTHYECKON CUTYallMd IPUBEJIO
K CyIIECTBEHHOMY MHOTOKOMIIOHEHTHOMY 3arpsi3HEHHIO BOJIOEMOB U
TIOBEPXHOCTHOT'O CJIOS 3éMJIM. B Bozie ¥ MoOuBe B ONMACHBIX KOHLIEHTPALIMSIX
MOT'YT COIEpKaTbecsl He(pTENPOMyKThI, TOBEPXHOCTHO-aKTUBHbIE BEIIECTBA,
WOHBI TSKEJBIX METAJUIOB, TECTUIMIBI, OPraHHYECKHE BEHIeCTBA W JIp.
OCHOBHBIM HCTOYHHKOM 3arpsS3HCHUN BOJOEMOB U TIOYBBI SIBJISIFOTCS
CTOYHBIE BOZIBI, CONIEP)KAIIINE 3arPs3HEHNS B ONTACHBIX KOHIIEHTPALHSX.

Jlns pemienus TpoOJIEeMBl OYMCTKHM CTOYHBIX BOJ TpeJiaraercs
METOZ W YCTaHOBKa HHM3KOTEMIIEPaTypHOIO IUIa3MEHHOTO JJIEKTPOSIU3a
(HTIID), xoropast oOecrieunBaeT OYUCTKY UM TOHKYIO JOOYHUCTKY
MPOMBINIICHHBIX CTOYHBIX BOJX OT OPraHUYECKHX W HEOPTaHUYCCKUX
3arpsi3HEHUH 10 CaHUTAapHBIX HOPM, IIO3BONISIOIIMX OOECHeYnBaTh HUX
copoc.

[lpumenenne  Meroma  HU3KOTEMIEPATYPHOIO  IUIa3MEHHOT'O
(JTIOMHUHECIIEHTHOT0) 3JICKTPOJIM3a IO3BOJISIET OOCCIEUUTh YMEHBIICHUE
Cofiep>KaHUs BpEHBIX BEIIECTB B BOAHOM pacTBope He MeHee 95-99% mpu
HCXOMHOM YpPOBHE KOHIICHTPAIMM 3arpsA3HCHUN MPHUCYTCTBYIONIAX B
peasbHBIX CTOYHBIX BOJAaX Ha ypOBHE OT 2 JIO 5 IpenesbHO JIOMYCTUMBIX
KOHIICHTpAaIHi.

VYuukansHocTh MeTona HTIID B ToM, YTO OH MO3BOJSIET OKA3bIBATH
BO3JIEHCTBHE Ha  JKUAKOCTH C  TIOMOIIBIO  JJEKTPUYECKOro U
¢doToxruMuueckoro 3¢pQeKToB, a TaKKe 3MEKTPOXUMHUYECKHX PpeakIu,
NPOTEKAIOUIMX  HAa  JJIEKTPOfE, IOTPYKEHHOM B  OKWAKOCTb, U
MIPOJIOHTUPOBAaHHOTO BO3JEHCTBHEM MPOAYKTOB, 0Opa3yOIIMX B BOIHOM
pacTBope IpH BO3JIEHCTBHU BCEX (DAaKTOPOB.

JleificTByroMM Ha4yajioM TIpPOIECCA OYMCTKH SIBJISIETCSl  CIIEKTP
(hU3UKO-XUMHYECKUX BO3JICHCTBHI, OKa3bIBAEMBIX METOIOM
HHU3KOTEMIIEPAaTypHOTO0 IUIa3MEHHOTO 3JIEKTPOJIM3a, HPOJIOHIMPOBAHHBIM
XUMHYCCKUM JICHCTBHEM TIEPCKUCHBIX M HAJANCPEKUCHBIX COCIUHCHHH,
KOPOTKO)KMBYIIIMX HMOHOB M PpAJAMKaJIOB, OOpa3ylOLIMXCS B BOAE NpHU
KOHTAKT€ C IIa3MOM.

Pe3ynsraToM 3TOr0 KOMIUIEKCHOTO BO3JEHWCTBHSI Ha BOIHBIN pacTBOp

86



SIBIISTFOTCSI COEIMHEHNS, obpasyromuecs pu OKHCIIUTETBHO-
BOCCTaHOBHTENIBHBIX PEaKIMAX C IEMEHTaMH-3arpsisHUTesIMUA. Harpumep:
LIUAaHUJI-UOH pa3pymaercs ¢ o0pa3oBaHHEM YIVIEKHCIOrO ra3a M a3oTa;
WOHBI MM, IMHKAa, HUKeJs, JjKeje3a o0pas3yloT COOTBETCTBYIOIINE
THIPOKCHIBI TEPEXOsIe Ha CTaaAu paszeneHus (a3 B 0CaJ0K; HOHBI
IIECTHBAJIEHTHOTO XpOMa BOCCTAHABIMBAIOTCS /10 TPEXBAIEHTHOIO M NP
KaTOZIHOM TO[IIEeNIaYMBaHUN 00Pa3yIoT THAPOOKHUCH XpoMa TPEXBAIEHTHOTO

B Merome HHM3KOTEMIIEpaTypHOTO IUIA3MEHHOTO  JJIEKTPOIH3a
ANMEKTPOXUMHYECKNI (aKTOp BO3AEHCTBUSI IPUCYTCTBYET B YHHBEPCAIEHOM
acIiexTe.

AHOnIHBIE TIpOLIECCHI TMPOTEKAIOT Ha TPaHUIE TIa3-KUAKOCTH,
00palleHHOW B CTOPOHY JXKHIKOCTH M 00palaThIBalOT pacTBOp MOHAMH U
pamuKasaMH JIECTPYKIMU BOJBI, KOTOpbIE BO3HHMKAIOT TOJ JEHCTBHEM
ANEKTPUYECKOTO pa3ps/a Ha KHUAKOCTb.

Karonnsle mpomecchl 00ycCIaBiIMBalOT B OCHOBHOM 00pa3oBaHHe
aTOMapHOTO M MOJIEKYJISIPHOTO, @ aTOMapHBIA BOJIOPOJ SIBJSIETCSI OJHAM W3
CaMBIX CHJIBHBIX XMMHYECKHX BOCCTaHOBHTENEH. Takoe HalpaBieHHOE C
JIByX CTOPOH BO3CHCTBHE Ha 00padaTHIBAEMYIO JKUAKOCTh, MPUBOIHUT K
MIPOTEKAHUIO  OKHCIIHMTEILHO-BOCCTAHOBUTENBHBIX — B3aMMOJICHCTBUHA  C
3arps3HEHUSIMU U, KaK CJIEACTBHE 3TOT0, BBICOKOM CTETIEHN OYNUCTKU BOJIBI.

[Tpu 5TOM B MCXONHBIM BOJHBIA pacTBOpP HE BHOCSATCS KaKHe-THOO
XMMHYECKHE BEIIECTBA, KOTOPbIE OBl B MOCIIEICTBUN, MOIJIM HAKAIJIMBATHCS
B BOAE M BbBI3BIBATH €€ JOMOJHHUTENBHOE 3arps3HEHHe, eJUHCTBEHHBIM
PacXOHBIM MaTepHajioM SIBJSIETCSI JIEKTPUUECKHH TOK, pacXof KOTOPOro
pacTer IponOpLUHUOHAIEHO KOTHYECTBY HCXOIHBIX 3arpsS3HEHHUM.
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Jis  pemieHust 3amaudl  9JIEKTPOXMMHYECKOTO  ()OPMHUPOBAHUS
HAHOCTPYKTYp cepeOpa M 30J10Ta HaMH MPOBEIEHA MOJIHAsI CHCTEMaTH3 AL
CTPYKTYPHBIX 3aBUCHMOCTEH (DYHKIMOHAJIBHBIX CBOMCTB OCAaIKOB OT
YCIIOBHUI 3JIEKTPOOCaXKIeHHs! (TIIOTHOCTH TOKa W ITOTEHIMANIa OCaXKACHMS,
JJIEKTPOXUMHYECKOTO COMPOTHUBIIEHHUS), YTO IO3BOJHIIO TNPOTHO3UPYEMO
MOJTy4aTh TOHKOCJIOHHEIE (yHKIOHAIbHBIE TTOKPBITHS TUist
MHUKDPOJIEKTPOHUKH ¥ MUKPOTEXHHUKH.

[TpaBuiEHBIM BBIOOPOM COCTaBa pacTBOpa, a MMEHHO CO3/aHHEM
aneKTpoxumMudeckun  akTuBHOro  (DAK)  wiom BIeKTpOXMMHYECKH
neaktuBHoro (OHAK) kommiekca, a 3aTeM, Ha OCHOBAaHMH 3TOTO
OITpeIeTIeHUEM peXnuMa dJIEKTPOIIN3a, MOXKHO (DOPMHUPOBATH OIPEAEIEHHYIO
CTPYKTYpY OC3JKOB, YIPAaBIATh TEKCTYpUPOBaHWEM, T.€. CO3[aBaTh
YCIIOBUSI AJIEKTPOKPUCTAIIM3AIMKA W 3apaHee IPOrHO3UPOBATh CTPYKTYPY
(HAaHOCTPYKTYPY) MOKDBITHSL, a, CIIEI0BATENILHO, U €r0 CBOMCTBA.

Hammn Obim  WccnemoBaH — paspsii  pasiUuHBIX 110 HPUPOE
KOOpIUHAIIMOHHBIX coeauHenuii cepedpa (1) u 3omota (1), (I11); merampho
W3y4EeHBl MEXaHW3MBI pPa3psla-MOHH3AIMK B PAacTBOPax IPHUBEIECHHBIX
KOMIUIEKCOB; ITPOaHAIM3UPOBAaHbl M Pa3paboTaHbl OOOOIIEHHBIE CXEMBI
MeXaHM3Ma DJIIEKTPOAHBIX TPOIECCOB B 3JIEKTPOJIUTAX CcepeOpeHust u
30JI0YEHUsI HA UX OCHOBE. YCTaHOBJIIEHO, YTO JUIS BCEX PacTBOPOB ILMAH-
coJIepiKallliX KOMIUIEKCOB cepeOpa, BHE 3aBUCHMOCTH OT HW30bITKA WU
TIOJTHOT'O OTCYTCTBHSI CBOOO/IHOT'O JIMTaH/a, PACTBOPUMOCTH aHOAOB U T..,
JJIEKTPOXUMHYECKH aKTHBHBIM KOMIUIEKCOM SIBJISIETCS AWMIMAHOAPTEeHTAT-
WOH, a/IcOpOMPOBaHHBIA Ha MOBEPXHOCTH AIeKTpoaa. OIHAKO OTINYAIOTCS
MEXaHHU3MBbI ero 00pa30BaHMI.

Takum oOpa3oM, TIOKa3aHO, YTO MEXaHHW3MBI JIIEKTPOAHBIX
MPOLIECCOB, ~ MPOUCXOAAIIMX B  COOTBETCTBYIOIIMX  KOMIUIEKCHBIX
QNIEKTPONUTAX — pPa3IuyHbl. Pa3nnyHa W KHHETHKAa BOCCTaHOBJICHUS
HCCIIEYeMBIX KOMILUICKCOB (BBIICIICHUS cepedpa U 30510Ta).

B3anMocBsI3b AJIEKTPOXUMHYECKOH KHHETUKHU U AJIEKTPO-0CAXKICHUS
METaJIOB CXeMaTHYHO MIPUBEJIeHa Ha puc. 1.

MOoXHO BUIE€TH, YTO (DYHKIIOHAJILHBIE TTOKPHITHSI OPMHUPYIOTCS, KaK
MIPaBUIIO, JIMIIb B YCIOBHUSIX CMEIIAHHOW KWHETUKH, W JIMIIb B HEOOJIBIIOM
WHTEpPBAJIC TMOTCHIMAJIOB - B YCIOBUAX Hawboiee ONarompusTHOH
SHEPreTUKH pPOCTa KPUCTAUIOB s  (OpMHpOBaHUS  ONpeeseHHON
HAHOCTPYKTYPHI TOHKHX TOKPBITHI cepedpa u 30J10Ta.
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Puc.1. B3aumocBs3b JJ1eKTpoxumMuyeckoii  Puc.2 3aBucumoctn
KHHETHKH U 3JIeKTPOOCAKICHUS METALIOB 3J1eKTPOXUMHYECKOT 0
CONPOTHUBJICHHS OT IIOTHOCTH
TOKa

ITpu COMOCTAaBICHUH PA3IMYHBIX CTPYKTYPHBIX CBOMCTB OCAJKOB M
MOJSPU3AIUKA OTYETIIMBO BUIHO, YTO HE BCErJa CYIIECTBYET MEXKIY HUMHU
HEMOCPEJCTBEHHAs  CBsA3b. B OONBIIMHCTBE  CIIy4aeB  OT/AENIbHBIE
CTPYKTYpHBIC ~ CBOMCTBa OcCaaka TMPEACTABIAIOT COOOH  CIIOXKHYIO
(YHKIMOHANBHYIO 3aBUCUMOCTb, B KOTOPOH OCHOBHYIO POJIb MIPAeT He
caMO 3HAY€HHWE ITOTEHIIHAlla, & €ro YYBCTBUTEIBHOCTh K W3MEHEHHUIO
mwiotHoctu Toka AE/d]. V3MeHeHne moTeHnuMana OCaxaeHus K U3MEHEHUIO
mwiotHocTy Toka AE/d], Ha3bIBAETCS DIEKTPOXUMUYECKUM COTPOTUBIICHUEM.

JIyis yCNIOBUMIA CMENIAHHOM KUHETUKHM MPOU3BOIHAS TOTEHIHAIa M0
TOKY, T.€. DJIEKTPOXUMHIECKOE COMPOTUBIICHUE MOXKET OBITH PACCYMTAHO IO
CIIeYIOIIEMY YPaBHEHHIO:

0E _ RT Jia (1)

o anF j\j, -]

@OyHKIUS ONpejeieHa HAa WHTEPBaJe OT HyJIs 0 3HAYEHHs
MpPENEbHOrO TOKa, M HMMEET MHHHMYM MpPH apryMeHTe B MOJOBHHY
NpeleIbHOr0  TOKa. IIpy  3TOM  3HAYeHHWE  BJIEKTPOXHUMHUYECKOTrO
COIPOTHUBJICHUS, HE3ABUCUMO OT MPUPOJIbI KOMIUIEKCHOTO HOHA, COCTABIISIET
4 RT 'y ocraercs mpakTH4ecKH TOCTOSHHBIM B YCTAHOBJIGHHOM HAMU
a nF
unrepsaie (0.4-0.6) jqp.

DTa  3aBUCUMOCTb  JEUCTBUTENBHO  JIETKO  MPOCIEKUBAETCS
9KCIIEpPUMEHTAbHO. HaMu ObUTH MOCTPOEHBI 3aBUCUMOCTH PACCUUTAHHBIX
3HAYEHHUH DJICKTPOXUMHUYECKOTO COMPOTUBIIEHHUS OT IUIOTHOCTH TOKA JUIs
BCEX M3YYaeMbIX CHCTEM, TJ€ pPealu3yeTcs paspsii KOOPAUHAIUOHHBIX
coenunenuit cepedpa (1) u 3omora (1), (111). Ha Bcex kpusbix dE/dj —j (cm.,
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HalpuMep, pHuc.2) HMeeTcs SPKO BBIPAKEHHBIH MHUHHMYM B 00JacTh
CpeIHUX IUIOTHOCTEH TOKa (Y TOUKH Neperuda nosipu3anuoHHON KPUBOH).

MOoXHO BHIETh, YTO yCTOWYHMBBIC KoyneOaHus mnpowm3BogHON dE/d]
(9JIEKTPOXMMHUYECKOT'O CONPOTHUBIICHUS] CUCTEMbl) MUHUMAJIBHBI IIPU TOKE
HONApU3allid B OONACTH TIONOBUHBI TpeAenbHOro Toka (j=1/2j,) n He
3aBHCST OT NPUPOJIBI KOMILIEKCHOTO HOHA. [Ipupoja KOMIUIEKCHOrO MOHa,
B OCHOBHOM, BIHMS€T Ha BEJIMYMHY pPABHOBECHOI'O IIOTEHIMAA
(3aBHCHMOCTb OT KOHCTaHTBI 00Opa30BaHus) U CrenU(pUUECKYIO aaCcOopOIHI0
KOMIUIEKCa Ha 3JIEKTpoJie (3aBUCUMOCTB OT €ro CTPOSHHS).

WMeHHO  3TOT  OWama3oH  3HAYEHWH  DIEKTPOXUMHYECKOTO
conporusiennst  4RT/anF obecrieynBaeT  YCTOMYMBBIA  PEXHUM
TOJISAPU3YEMOCTH MPH MOIAPU3ALHHU B TOUKE | = 1/2 jyp.

Takum 00pa3oMm, TeopeTndyeckd 0OOCHOBaHBI M IKCIIEPUMEHTAIBHO
TIOATBEPKICHBI YCIIOBUS YCTOWYHBOTO pexuma nporecca
(YHKIIMOHAIBHOTO  DJIEKTPOOCAXKICHUS METaJUIoB. VIMEHHO B  3THX
yCIOBUSIX (HanOolee OIaronpusTHasE SJHEPreTHKa POCcTa TpaHel KpUCTAIIOB
Ui (OPMHPOBAHMSI CTPOTO ONpPEAEICHHONH HAHOCTPYKTYpPHl MeTajlia)
(dbopMupyroTCs (QYHKIIMOHATBHBIC TOKPBITHS CO CTAOWIHHBIM HaOOpPOM
HEOOXOAUMBIX (DPU3UKO-XMMUYECKHX, MEXaHHYECKHX, OJIEKTPHYECKUX |
JIPYTHX XapaKTEPHUCTHUK.
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XIMIKO-TEPMIYHO-MEXAHIYHA OBPOBKA
PIBAJIBHOI'O IHCTPYMEHTY

B.I''ITucapenxo
KHBO «®opmy, Yrpaina

BimoMo jgekinbka CIoco0iB  3MIIHEHHS PiXYYHX IOBEPXOHB
IHCTPYMEHTY i3 IIBUIKOpi3asbHOI cTami [1].
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IMepmmii cnoci® mnependavae MOCTIIOBHE IPOBEIEHHS HACTYIHHX
orepariii: TepMooOpoOKy(3aKajika 1 BIJMycK), MeXaHIYHy OOpoOKy
(uutidyBaHHS, 3aroyka, TOJNIpyBaHHA) 1 TEPMOXIMIUHYy OOpoOKy
(xapOoHiTpyBaHHs npu TemrepaTypax 540-5807C B pozunHax coieit).

HasBHICTE NEKiTBKOX TMOCHIJOBHUX OMEpalliii YCKIaJHIOE MPOIeC
3MIIHEHHS PIKYYMX IIOBEPXOHb IHCTPYMEHTY, 3pOCTa€ TPYIOMICTKICTh
TIpoIIeCy, a AKICTh OOPOOKU HE 3aBXKIU BIJIIMOBIA€ TOCTABJICHUM BHUMOTaM
3aBISIKM TOMY, 1[0 KOXKHA 13 OIlepaiiii BHUMarae CTpOroro JOTPUMAaHHS
rapameTpiB 00pOOKH.

Bigomuii  Takox  cmoci®  3MIIHEHHS — pIXYYMX ~ [TOBEPXOHb
IHCTpYMEHTY, SKHH Iiependauvae HarpiB IHCTPYMEHTY 1 #oro audysiiine
HACHYEHHS T'a30BHM CEPENIOBHUINEM, IIPU YOMY IEpe HarpiBOM IMPOBOASTH
aKTHBALIIO PXKy40i MOBEpXHi aOpa3MBHUM ITOPOIIKOM y MarHiTHOMY IOJi
[2] — mportoTum.

O0poOka iHCTpYMEHTY aOpa3uBHUM IOPOIIKOM Y MarHiTHOMY MOJi
BUKJIMKAE MIKpO pYyHHYBaHHS IIOBEpXOHb OOpOOKH, IO OOYMOBIIIOE
YTBOpPEHHS I0OBEHUIBHUX aKTHBHUX 30H, a TaKOX MOJPIOHEHHS! CTPYKTYpH
KapOiIiB i (hOpMYyBaHHS 3AJIUIIKOBUX CTHCKAIOUMX HANPY)KEHb HA TIIHOWHI
1o 10mkM Bemmuunoro 600-900 ITa.

Henonikamu crioco0y € Te, mo BiH He mepeadayae (OpMyBaHHS
MiKporeomerpii pikydoi KpOMKH 1HCTPYMEHTY, a TakoX HEMOXIIMBICTh
TOBHOTO BUKOPHCTAaHHS IOBEHIJIBHMX 30H OOpoOJeHOro miapy st
e(peKTHBHOI B3aeMomii IX 13 poOOYMM Ta30BHUM CEPCIOBHINECM, SKE
CKJIaZaeThesl i3 MeraHy 1 a3ory. lle mosicHIoeThCst TUM, IO aOpa3uBHY
00poOKy TpPOBOMATH TIEpEN TEPMOXIMIUYHOKO OOpPOOKOI 1 FOBEHUIBHI
TIOBEpXHI BCTUTAIOTh 3pearyBaTW 13 Ta3aMu IOBITps (HampHKIam,
OKHCITIOBATUCS).

[MokpamieHHst MEXaHIYHHMX BJACTHBOCTI PKYYMX IOBEPXOHb
IHCTPYMEHTY-IIJIBUIIIEHHS TBEPJOCTi, 3HOCOCTIHKOCTI, ONOpY BTOMY i Horo
CTIHKOCTI, JOCSTAa€ThCS THUM, IO Y BIJOMOMY CHOCO01 3MIIIHEHHS PLKYUHX
TIOBEPXOHb iIHCTPYMEHTY, SIKHH repeadayae akTHBALII0 PIXKYUUX TTOBEPXOHb
aOpa3MBHUM IOPOIIKOM y MAarHiTHOMY MOMI i3 TOJAJbIINM HarpiBoM i
mudy3iiHUIM ~ HacHYEHHSM  IMX  IIOBEPXOHb  POOOYMM  Ta30BHM
Cepe/IOBUINEM, 3JIIHCHIOIOTh a0pa3MBHUMHU pPOOOYMMH  TiJTaMH, SKi
pyXaloThcs BIAHOCHO I1HCTPYMEHTY B pEeXHMi BiOpO3pi/KeHHS 1
3a0e3MeuyloTh OKPYIJIEHHS PDKYYHX KpPOMOK [0 BEJIWYHMHH pajiyca
3aokpyrinenb R= 30-70MKM mnpu onmHouacHi B3aeMofii yTBOpEHHX
IOBEHUTBHUX MOBEPXOHB i3 pOOOYHM ra30BUM CEPEIOBUILIEM.

Takmii  crocid  mo3Boisie  OmHOYAacHO 13 (hopMyBaHHSIM
MiKporeomerpii pikydoi KpPOMKH IHCTPYMEHTY HpPOBOIUTH Audy3iiiHe
HacH4eHHs BiOpooOpOOIEHNX TOBEPXOHb POOOYNM I'a30BUM CEPEIOBHIIIEM,
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HaNpHKJIaa, CYMILIIIIO ra3iB METaHy i a3oTy, IO 3a0e3ledye yTBOPEHHS
KapOiIHUX 1 HITPUAHUX CHONYK 3aii3a, sKi 3a0e3MeuyloTh BXKE NpH il
orrepariii BUCOKI MEXaHi4Hi BIIACTUBOCTI PIXKYYHX TOBEPXOHb.

B3aemoniss  IOBEHUIBHMX  IOBEPXOHb 13 pOOOYMM  Ta30BHM
cepeloBUINEM 3a0e3NeuyeTbCsl TPH  HAUIMIIKOBOMY THCKY Ta30BHX
koMmoHeHTiB B Mexxax 0,01-0,07MI]a.

Bu0ip Benn4MHM HAJIMIIKOBOI'O THCKY CyMIllli Ta3iB 0OyMOBJIEHUH
TUM, IO NP HWKHIN TpaHUIl THUCKY Ie BigOyBaroThes (i3MKO-XiMiuHi
peakuii 1Mo  HacHMYEHHIO  BiOpPOOOPOOJIEHMX  IOBEPXOHb  T'a30BHM
CepeIOBUINEM 1 MOJANBIINM YTBOPEHHSM KapOiHUX 1 HITPUAHHUX CIIONYK
3aj1i3a, a BEpXHS MeXa — i3 YMOB 0e3NeuHOl eKCIuTyaTallii BiOpoMammHH.
Tax, 3rimao 3 TOCT 12.2.085-82 «Cocymbl, paboTaromnye moj IaBICHHEM,
KJIanaHbl NpeloXpaHMTENbHbIe) OO0JaJHAHHSI, SKE MpAIOo€ MiJ| THCKOM,
MenmmM Hixk 0,07MIla, He miyIarae KOHTPOIIO opraHizaiii TepuropiaibHe
yrnpaBniHHa  «JlepxHarnmspoxoponnpaini». I[lpu npomy  BHOHparoTh
cniBBifHOmeHHs (00’eMHe) razoBux kommnoHeHT CH4:N2 = 1:4, i3 ymoBu
HaAMKpamoro po3MoAiIeHHs] MIKPOTBEPIOCTI MaTepially 1Mo INIMOWHI mapy
00poOKHM, IO TIpUBENEHO B KHU3I [«DJIEKTPOXMMHUKOTEpMHYECKAs
00paboTka MeTaIoB | ciuiaBoB» M. Meramypris, 1986r. 320c. Ha cropiHi
211].

Pexxum  BiOpooOpoOKM, sKMii 3a0e3nedye HEOOXiNHY BETHYMHY
paziyca 3aOKpyIJieHb piXKydoi KpPOMKH BHOMPAETHCS B MeEKaxX: 4acToTa
KOIIMBaHb KOHTeitHepa BiOpomammuau 10-15TT, aMroriTyna konuBaHb 3-
1,3MM nipu 00poOLIi iIHCTpYMEHTY Ha MpoTs3i 25-40XB.

Bubip pexumiB  BiOpoOOpOOKHM 3yMOBJIEHHH ONTHMaJIbHUMHU
peKMMaMu BiOpOMAIIMHM 1 TNPAKTUYHUMU JaHUMH, OTPHUMaHHMH B
pe3ynbTaTti  eKCHepUMEHTaJIbHUX  pobIiT 1o  o0poOui  MOBEpXOHB

IHCTPYMEHTY.
[Iporec 0OpOOKU PiXKYYHX MOBEPXOHb IHCTPYMEHTY CKIIAJA€THCS 13
nBox omepanid. Ilepmra omeparist — BiOpOOOpOOKHM IHCTPYMEHTIB

abpa3BHUMH POOOYHMMH TiJaMHU 13 OJHOYACHMM HACHYEHHSM YTBOPEHHX
FOBEHIJIBHUX TIOBEPXOHb pOOOYUM Ta30BUM cepenoBuIeM. J[pyra omeparris
— HarpiB iHCTpYMEHTY i AuQy3iliHe HACHUYEHHS PIKYUOl ITOBEPXHI Ia30BOIO
CYMIIIIIIIIO, KA 3HAXOMUTHCS i1 HamumkoBuM trckoM 0,01-0,07MI1a.
[epa onepanist 341 ICHIOETHCSI HACTYITHUM YHHOM. B BiOpomammau
BCTaBJISIIOTH IHCTPYMEHTH TakMM YHMHOM, 1100 TXHI piXy4i moBepxHi Oynu
Ou 3aHypeHi B aOpa3uBHI poOoui Tija. 3aKpHBAaIOTh TEPMETUYHO KOPITYC
BiOpOMAIIMHY KPHIIKOIO. BiAKpHBarOTh KpaH Ul BHIYCKY IOBITPS 1 JUIst
nogavi cymimii rasis. [Ipu poMy cymimn ra3iB BUTICHSIE MOBITPS i3 KOPITYCY
BiOpoMammmuu. [licis mBOro 3akpWBarOTh KpaH BHITYCKY TOBITPSl 1 1O
MaHOMETpY A0BOAATH THCK cymimi ra3iB CH4 i N2 no 3amanoi BennunHu.
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CriBBigHOIIEHHS IUX Ta3iB 1:4 gocsraeTbesi TUM, IO Ta3H Mepe] KpaHOM
3MIIIYIOTh, IIPU YOMY B 3MilllyBad BOHHM MOCTYNAIOTh IIPH OJHAKOBOMY
TUCKy B OajloHax pI3HUMH [03aMH 3aBASKA IIPOXO/PKEHHIO uepe3
PEryabOBaHi JPOCEITi.

[Ticnst 1pOro BKITIOYAIOTH MPHBOJ, BiOpOMAmMHU 1 Ha MpOTsA3i 25-
40xB. IIpoBoasaTs BiOpoOOpOOKY IHCTPYMEHTIB, sika 3a0e3neuye HeoOXiqHY
MIKpPOTreOMETpilo piXKydoi KpOMKH, HAaKJIeTl METaHy adpa3uBHUMH POOOUNMHU
TiJJaMH, MIKpPOPYHHYBaHHS TOBEPXHEBOI'O IIapy 13  YTBOPEHHSIM
IOBEHUIBHUX ITOBEPXOHb, SIKi AKTHMBHO pearyloTh i3 poOOYMM Ta30BHM
CEpEe/IOBUINIEM i3 YTBOPEHHSAM KapOiJHUX 1 HITPUJHUX KOMITOHCHTIB
MeTaly.

TakuM dYMHOM, BXK€ Ha NepIIiil omepamii NPOXOAWUTH MPOILEC
3MIITHEHHSI PIXKYYHX TOBEPXOHb IHCTPYMEHTIB SIK 32 PaxyHOK 3a0KPYIJIEHb
pLKy40i KpPOMKH, TaKk 1 3a paxyHOK MeEXaHO-XiMi4HOiI 0O0poOku i3
YTBOPEHHSIM KapOiMHHUX 1 HITpUAHUX croiyK 3aiiza. [Ipm mpyriit omepaii
pozirpiBaroTh iHCTpyMeHTH n0 Temmepatypu 540-5807C i HacuuyroTh
piKydi TOBepXHI POOOYMM Ta30BUM CEPEJOBHUILNEM IIiJl HA/JTHIIKOBHM
tuckom 0,01-0,07MIla B enektporedi. OOpoOieHI 1HCTPYMEHTH IUIABHO
OXOJIOJDKYIOTB B IIPUCYTHOCTI CyMIIlli Ta3iB 1 MepeBipsIOTh Ha TBEPAICTb.

Jpyra onepaunisi 3a0e3nedye NPOHUKHEHHS HITPOIEMEHTOBAHOTO
mapy Ha riauOuHy 125-300MKM TpH  BUTPHMII IHCTPYMEHTIB MpH
temriepatypi 540-5807C na mporsasi 2,5-5xB. 3ampornoHoBaHHMH Crocio
JIO3BOJISIE  3HAYHO CIPOCTUTH TIpOLeC OOpPOOKHM pPIKYYMX MOBEPXOHb
IHCTpYMEHTIB, 3MEHIIUTH 4Yac OOpOOKH (30UTBIMINTH IPOXYKTUBHICTH
mporiecy), 3a0e3meynTd OLTBII BHCOKI MEXaHiYHI BJIACTHBOCTI PIKYIHX
TIOBEPXOHb IHCTPYMEHTIB (IiABUIEHHS TBEPOCTI, 3HOCO-CTIMKOCTI OMOpY
BTOMH 1 CTIHKOCTI IHCTPYMEHTIB).

Ipuknag KOHKPETHOTO BUKOHAHHS CITIOCO0Y.

Pi3ni (st TokapHOi 00pOOKHM) i3 MIBHAKOpi3aibHOI cTasi Mapku P18
00pobunn y BibpomammHu B atMocdepi CH4 1 N2 (mig HammumkoBum
tuckoMm 0,01MIIa). Pexxum Bi6poobpobku f=15I"n, A=1,3MMm, yac 0OpoOKH
30 xs.

[Micns  BIOpOOOPOOKM pajiyc 3aOKpPYIJIEHHS PIKY40i KPOMKH
3HAXOIUThCI B Mexax 35-53mkm. Mikpo nnrid oOpoGiieHOi moBepxHi
TI0Ka3aB, IO HITPOIIEMEHTOBAHUI IIap B pi3lli Aocsrae TauOuHu 12-15MKM.
[Ticns nHarpiBy pi3umiB B enekrporedi B mpucyrHocTi ra3iB CH4 1 N2
(magmumkoBuid  Tuck  0,05MIla) nHa mnporsa3i 40xB. Mikpo uutidu
00po0sieHOT TIOBEpXHI IOKa3ajH, LI0 HITPOIIEMEHTOBAHMH MIap Mae
rbuny 200-230MKM.
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Tessuues A./l., Henouamosa B.J]. (XHY PO, Xapvkos), Huxumenxo I'. B., Apowenxo FO.B.
(KIIKX «XapokoskommyHouucmeooy, Xapvkos)

Cucrembl BozmocHaOxeHuss M BomoorBeneHust (CBB) sBistorcs
OJHMMH U3 HauOoyiee BaKHEUIINX CHUCTEM >KH3HEOOeCIIeueHUs] HaceJIeHUs
Vkpaunel. CBB oOTHOCATCA K HCKYCCTBEHHBIM CHCTEMaM 3aMKHYTOIO
LMKJIa, WHTEHCHBHO HCIIOJB3YIOMUM M IepepabaThIBAIONMM OCHOBHOM
TIPUPOIHEIA pecypc — Boay. CBB cocrosT u3 TexHOIOrHuecknx 0ObEKTOB,
MarucTpajabHBIX BOJOINPOBOJOB U BOJOMNPOBOAHBIX PaCHpPEAETUTENbHBIX
cereil, cucrembl KoiiekTopoB, HacocHbIX craHuuid (HC) m oumcTHBIX
COOPY)KEHHH, CBSI3aHHBIX €JMHBIM TEXHOJIOTHYECKUM IpoleccoM 3abopa,
BOJIONIOATOTOBKY, KOHTPOJS KadecTBa, TPAHCHOPTA U PpacHpeneNeHus
YHUCTOM BOJBI, cOOpa CTOYHBIX BOJ, UX OYMCTKH W BO3BpAIIEHHs BOJbBI B
OKPYXKAIOLIYIO CPELy.

CBB Vkpaunbl Haxomircs B TIyOOKOM IPOW3BOJCTBEHHO-
TEXHOJIOTMYECKOM U (DMHAHCOBOM Kpusuce. bapbepHas poib cHCTeM
BOJIONOATOTOBKH U OYMCTHBIX COOPYKEHHUM NP UCIONB3yEeMBIX B YKpauHe
TEXHOJIOTUSIX CYIIECTBEHHO OrPaHMYEHA. OTO MPUBOAUT K TOMY, YTO
MIOCTOSIHHO ~ CYIIECTBYET pealibHas yrpo3a pocTa HH(EKINOHHBIX,
aJJIepTUYECKHX, OHKOJIOTMYECKUX U JPYruX 3a00IeBaHHH.

B mnocnenHue rombl BO MHOTMX TropoAax YKpauHbl MPOBOJUIOCH
WHTEHCUBHOE OECCUCTEMHOE CTPOUTENIECTBO JKHIIBIX, TOPIOBBIX, OQUCHBIX U
pas3BlIEKaTeNbHBIX ~ KOMIUIEKCOB B HauOojee  NPHUBJIEKATENbHBIX
LEHTPAJIbHBIX palloHax ropoja M BHYTPU SKUIBIX MHUKPOPAaHOHOB IyTEM
YIUIOTHEHHS CYIIECTBYIOIIEH 3acTpoiku. 3acTpoiika TOpOIOB Bejach
(dakTryecku 0e3 ydéra TEXHHYECKOTO M TEXHOJOTMYECKOTO COCTOSHHS
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CBB, uTO mpuBeNno K CHMXKEHUIO HaA&KHOCTU U ycToiuuBoctu CBB mo

OKa3aHUIO YCIYr BOJOCHAOXEHWS M BOJIOOTBEAEHHS KaK HMMEIOLIErocs

XKWiIoro ¢GoHma, Tak M CTOSAIUXCS 00bekToB. Bonee Toro, aTo mpuBeno

TakkKe K JOMOJHUTEIBHBIM MOTEPSIM NUTHEBOH BOABI M3-3a W3MEHEHHUS

THJpaBINYECKUX peXUMOB paboTel CBB 1 pocra n30bITOYHBIX NaBlieHU B

BOJIONPOBO/IHBIX PACHPEAETUTENBHBIX CETSIX, HEMPOU3BOAUTENBHOMY POCTY

MaTepUaNIbHBIX U YHEPreTUYECKUX 3aTparT.

Pe3ynbraThl ucions3oBaHus MeToda aHanuza uepapxuit (MAWN) s
aHaM3a M pelleHus] MpoOiieM MOBBIIEHUST KadecTBa M A(PQPEKTUBHOCTH
¢yakmmonupoBanusit CBB  mokasan, dro cymiectByeT 00O0OIIEHHBIN
CIIeHapWi peleHus 3TUX NpoOJieM, KOTOpbIH BKiIOYaeT B cebs JBa
B3aMMOCBSI3aHHBIX Tama;

e  ONTHMAaJbHOE YNpaBlleHWE pa3BUTHEM W QyHKIHoHMpoBaHneM CBB B
COBPEMEHHBIX YCIIOBHAX pucka u HEOTIPEICIEHHOCTH,
obecrieunBaroniee IeJEHANPaBICHHOE HM3MEHEHHE CTPYKTYphl |
napamerpos CBB, mnepexogq kK MHOrOypOBHEBOMY 30HUPOBAHMIO
BOJIOPACHPENEIUTENBHBIX CeTel U K KOMMYTHUPYEMBIM KOJUIEKTOpaM
[JTyOOKOr'0 3aJIOKEHHUs, 4YTO OOECIEeUMBAET CHW)KEHHE H30BITOYHBIX
HaIOpOB, CHIDKEHHE MPSMBIX IOTEPh NMHUTHEBOW BOABI, IMOBBIIICHUE
HaAEKHOCTHU, YCTOMYUBOCTH U peMoHTonpuroasoctu CBB;

e MepexoJ]] Ha HOBbIE MHOIOJTAalHbIE TEXHOJOTMU BOJOMOATOTOBKH U
OYHCTKH CTOYHBIX BOJI, 00€CIIEUNBaIOIINE MTOJrOTOBKY IIMTHEBOW BOJIBI,
OTBEYAIOIIEN HAMBBICUIUM MMPOBBIM CTaHIApTaM, M CO3AIOLIUE
YCIIOBUS NEpeXofa Mpolecca MOCTaBKA MUThEBOM BOJBI U3 KaTErOpUU
OKa3aHWsl YCIyr B KaTErOPHUIO IOCTaBKM TOBapa, OTHECEHHOIO K
MIPOAYKTaM NMUTAHUS.

B nokmane chopmynmupoBaHa M pemieHa mnpoOiema ynpaBiIeHHs
pasButueM u ¢yHKIMoHnpoBaHueM CBB B cOBpeMEHHBIX YCIOBHSX pHCKa
W HEONpENeNeHHOCTH,  JKeCTKMX  MaTepUalibHbIX,  (UHAHCOBBIX
SHEPreTUIECKHX, NHPOPMAIMOHHBIX U ITPOCTPAHCTBEHHBIX OTPAHUYCHUH.

IIpencraBnena MaremaTuyeckas I[IOCTAaHOBKA 3aJa4d YNPaBJICHUS
pasButieM u ¢yHKnHoHHpoBanueM CBB B Bume MHOrostamHoil 3amayu
ONTUMAJIBHOIO CTOXACTHUECKOr0 YNPaBJIECHUS CTPYKTYpOH U MapamMeTpamu
MHOTOMEpPHON,  MHOT'OCBSI3HOM,  IPOCTPAHCTBEHHO  pachpeieeHHOM
CTOXaCTUYCCKOM CUCTEMBI, (DYHKIIMOHUPYIOMIEH B CTOXaCTHYECKOH cpejie.

Iloxa3aHo, 4YTO ONTUMAaIBHOE pEIIEHHE 3a7aud  YIPaBJICHUS
Pa3BUTHEM CTPYKTYpHI cucteM BomocHaOxenus (CBC) HaxoauTcs B Kiacce
MHOI'OYPOBHEBBIX 30HHPOBAHHBIX BOJOMPOBOAHBIX PaCHpPEAEIUTEIbHBIX
cerel, a ONTUMAJBHOE pELIeHWEe 3aJauyd yIpaBlIeHUS CUCTEMaMuU
BomootBesieHnss (CBO) - B Kkiacce KOMMYTHPYEMBIX —KOJUIEKTOPOB
TITyOOKOTO 3AJI0KEHUSL.
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IIpuBenena mMaTeMaTuyeckasi IOCTAHOBKA U METOJI PELICHUs 3a1adu
OINITUMAJBHOTO CTOXaCTHYECKOTrOo YIIpaBieHus pexxumamu paborsr CBB.
IToxa3aHo, 4TO ee pelleHHe CBEIEHO K PELICHUI0 JBYX B3aHMMOCBS3aHHBIX
3a1a4: 3aJa4d ONEPAaTUBHOTO IUIAHUPOBaHHA pexuMoB paborer HC u
ONTHUMAJbHOH KOPPEKIMHM IUTAHOB B 3aBUCHMOCTH OT (DaKTHYECKHX
3HA4YeHWH JaBlieHUi B AMKTyromuXx Toukax CBC u pakTniecknx 3HaYeHHiH
YpOBHEW CTOYHBIX BOJ B IMPHUEMHBIX pe3epByapax kaHanuzauuoHHbIXx HC
CBO.

IIpuBonmATCS pe3ynbTaThl pEHIEHUs 3TUX 3a7ad JUIsl OJHOTO U3
KpYIHBIX TOPOAOB Y KPAUHBI.

YUCJIEHHO-AHAJIMTUYECKHAN METO/I PEIIEHUS
3ATAY OIITUMAJIBHOTI'O YITPABJIEHUSA

Oxopsun Braoumup Agpanacvesuy
Cubupckuii 20cy0apcmeenblil aspoKoCMUdecKull ynueepcumem
um. akademuka M. @. Pewemnesa, 660014, Kpacrospck, npocnekm um. 2azemoi
«Kpacnospcruii pabouuiry, 31, men. 8-391-291-91-42,, okhorzin@mail.ru

CoBpeMeHHbIE BBIYHUCIIUTEIBHBIE CPE/Ibl TO3BOJISIOT HCIIONIB30BATh
KaK CHMBOJIbHBIE, TaK W YHCJIEHHbIE BbIUMCIeHUs. [Ipm HaxoxkaeHWu
pelIeHui 3a/1a4 ONTUMAIIFHOTO YIPABJIEHHS YacTO MPUXOANUTCS MPOBOJUTH
TPOMO3JIKME  CHMBOJIbHBIE  BBIYMCICHHS TPU  CBEIACHUH  33/1a4d
ONTUMAJIBHOIO YNpPaBJIEHUS K JBYXTOUEUHOM KpaeBod 3amaud. Llembro
JTAaHHOW paOOTHI SBIISIETCS aBTOMATH3ALMS PEIICHHS 33/1a41 OINITUMAJILHOTO
YIIPaBJICHHUSI C MTOMOIIBIO BEIUMCIUTENbHOM cpensl MathCAD, asist kotopoit
WCXOJIHBIMU JJAHHBIMH CITYXKHUT TOJILKO MOCTaHOBKA 3aJIa4H.

1. TToctaHoBKa 3agauu
[TycTb 3anana cucrema auddepeHraIbHbIX YpaBHEHHH

ax/dt = f(x,u,t), xe RMue R telty b ], (1)

rge X - COCTOSHME CHUCTEMBI, U - ymnpaBieHue, t - Bpems, tn,tk

Ha4YaJIbHOC 1 KOHCYHOC BPEM:I.
HeO6XOI[I/IMO NnepeBeCT  CUCTEMY U3 Ha4yaJIbHOI'O  COCTOsAHUA
n k
X(th) =X B KOHEUHOE COCTOSHHUE X(tk) =X C MHHUMAJIbHBIM
3HA4YCHUCM KPUTECPUA OIITUMAJIBHOCTU
t
k .
| = [ F(x,u)dt — min. %)
th u
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Jl1s1 perieHus 3Toi 3a1auM COCTaBIAOT ['aMunbToHMAH [1]
H=-F(xu)+(p- f(xut)), ®)
I7ie P - BEKTOP CONPSIKEHHBIX K BEKTOPY X MEPEMEHHBIX, U YABOEHHYIO
CHUCTEMY JBYXTOUEUYHOH KpaeBol 3aJjauil ONTUMAIbHOTO YIIPaBJICHUS
dx/dt = f(x,u,t), dp/dt =—aH /ox. (4)
Jus atoit cucremsl quddepeHnnanbHbBIX ypaBHEHUH 3afaHbl N

n
TOCTOSHHBIX MHTerpupoBanus X(t,) =X  Ha JeBOM KOHIE H N

k
MIOCTOSIHHBIX HWHTETPUPOBAHUS X(tk) =X Ha IIPaBOM KOHIIE TPaeKTOPHUHU

X(t) . st 3aMbIKaHUsI CHCTEMBI (4) UCTIONB3YIOT YCIOBHE CTAMOHAPHOCTH
raMUJIbTOHHAHA
oH/fou=0-5u’(x, p) ®)
U, ucnone3ys (5), uckmroyaroT GyHKIuoo ynpaenenus U(t) U3 ypaBHEHHH
(4).
2. CUMBOJEHO-YHCIICHHAS pean3alusl alrOpUTMa

[IpuBenemM peanuzanuio ajaropuTMa Ha MpUMepe HEIUHEHHOU
HECTAI[MOHAPHOW  CHUCTEMBI ~ BTOpOro  mopsjaka. [lpaBble  yacTH
muddepennmansHpIXx ypaBHeHuit (1), BpeMeHHOW MHTEpBaJ, Ha4ajJbHOE U
KOHEYHOE COCTOSIHHE HMEET Cieayronryio 3amuch B cucreme MathCAD
(3mech u panee s 3amucu oneparopoB MathCAD wucmonb3yercst mpsiMoit
mpudr).

1+x
1 1 2
f(t,x):= 5 tn:=0 tk:=1 xn: xk: (6)
2 0 3
t-xo +U

IMoapiHTerpanbHas GyHKIUS B KPUTEPHHA ONTUMAILHOCTH (2):
2
()
OTH Omeparopbl SIBISIOTCA HCXOIHBIMH JAHHBIMH B 3ajaye
ONTHUMAJIBHOTO yrpasieHus. CIeIyroluii orepaTop CUMBOIBHO BBIYUCIISIET
ramMuibToHUAH (3), pe3ynbTaT CUMBOJIBHBIX BBIYHMCICHHN 371€Ch U Jajee
crnpaBa oT crpeiku: Cheyroliue TpU OrepaTopa ONpeneysiioT CTPYKTYPY
ONTHUMAJBHOIO  YIPABJIECHUS HUCXOAS U3 YCIOBHS  CTAllMOHAPHOCTH
rammwibToHHaHa (5):

F(x,u):= (2- xo)2+ x12+ u
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5
H(x,u,p):= -FHX,u)+ {Eﬂ'f(t,x) — (utt- xg) Pt (x1+1) “Po- - xo)2- u2- xf

d p
dHu::d— H(x,u,p) uopt:=dHusolve,u — ?1
u

B mporpammax MahCAD HeBO3MOXHO BBINOJHHTH CHMBOJBHOE
muddepeHmpoBanne MO HMHAEKCHOH IepeMeHHON X > TOITOMY JIs
BBIYMCIIEHHUS YAaCTHBIX TNPOU3BOJHBIX OH /axk MIPUXOJUTCS B  3aAIHCH
raMUJIbTOHHAHA CJIeaTh MOJACTAHOBKY C TOMOINbI0 omepaTopa Substitute
BMECTO HH/IGKCHBIX NICPEMEHHBIX X, X] MPOCTBIX [EPEMEHHBIX X0, xL (o

ymouyanuto Hymepauus B MathCAD nauunaercs ¢ Hyis):
H:=H(x,u,p)substitute, xO:xO, Xq=X1—u-p;+x1- po-(2~ xo)z-uz-x12+t . sz “P1tPg

Jlamee BBIUKMCIMM YacTHbIE TNPOU3BOAHbIE OH /axk 0 TPOCTBHIM
MIEPEMEHHBIM H UCIIONB3YeM OOPaTHYIO MOJCTAHOBKY:

onjw

dHx0:= d/dx0H  dHx0:=dHxOsubstitute,x0=x,x1=x; — 2.5-t-p; - X
dHx1:= d/dx1H dHx1:=dHx1substitute x0=x 5, X1=X; = pg — 2%

Tenepb ecTh BO3MOXXHOCTh BBIUHCIIUTH IPAaBBIC YACTU KPacBOM
3anauu (4):

x1+1
f(tx)g 5
| ftx, _ . t-x§+p1/2
Fp(x):= A0 Fp(x):=Fp(x) substitute, u=uopt — 3
“dHx1 5-t-p X3
| 2%~ Pg |

JI71s1 ducneHHOro pelleHust KpaeBoil 3ajadd BhIpa3UM MpaBble 4acTU
TOJIBKO Yepe3 BEKTOp X:
Fp(t,x):=Fp(x) substitute, Pg=X9:Py=Xg —

Temeppr Bce TroTOBO /sl YWCIEHHOTO pEHIEHHS KpaeBOH 3ajaun
METOJIOM IpUCTpenKu. [y 3TOro wucmomb3yercs Hopmporpamma sbval,
KOTOpasi ompefenseT HeAOCTAalollue HayanbHble ycnoBus (&) I ABYX
MOCIE/IHUX ypaBHEHHE B (4), HauMHAs ¢ HavanbHOro mpubmmkeHus (V),
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Iocjie 4ero 3ajada cBenercs K 3aaade Komum BMecTo I[ByXTO‘Ie‘IHOﬁ
KpaeBOﬁ 3aJavuu:

-xk

0 X0™XKo
V= x:=stak(xn,v) fi(tn,v):=stak(xn,v) f2(tk,x):=
0 X4 -XK
177
-27.631
a=soval(v,tn,tk,Fp,f1,f2)=
—-9.994

Wnterpupys uucneHHo 3amauy Kol ¢ HM3BECTHBIMM HadajlbHBIMU
YCIOBUSMHU Ha JIEBOM KOHIIE, NTOJy4aeM pEIIeHHE 3aJauyd ONTUMAaJIbLHOIO
YIpaBJIeHUsL.

Jlumepamypa

1. Oxop3un, B. A.IlpuknagHas wMaTeMaTHKa B CHCTEME
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METOAOJIOI'TYHI ACIIEKTH
MPOEKTYBAHHSI/ HEPEITPOEKTYBAHHAA
IHOOPMANIMHUX CUCTEM

IHocmin Cmenan [{mumposuu
Hayionanvnuti ynisepcumem JIIC Yipainu, 08200, m.Ipnins, Kuiscokoi obracmi,
6.Meunixosa, 37-F, men.8-04497-60442, E-mail: sdp_irp@ukr.net

VY cydacHUX yMOBaX KOMIIaHii mepe0yI0BYIOTh CBOi Oi3HEC-TIPOIeCH
NpuOJIM3HO pa3 y JBa POKH, CTUIBKM X TOTPIOHO (aKwjo npayiosamu 6
mpaouyiiunit mexnonoeii) s crBopeHHs ingopmariiiaux cucrem (IC), a
TOMY aKTyaJbHUMHU CTalOTh IH)KEHEPHI METOJM peopraHizamii KoMIaHii
(BimoMCTB, opraHizaiiil) Ha OCHOBI Cy4acHHX iH(OPMAIIHHUX TEXHOJIOTIH
(IT). Ocranne BimHOCHTBCS 1 A0 AepxkaBHOI moxaTtkoBoi ciyxou (II1C)
VYkpainu, ska mepeOyBae B cramii MojepHizamii [1]. MonepHni3zaris
nisutbHOcTi JITIC Ha ocHOBI BrpoBakeHHs KopnopatiuBHuX [C moB's3aHa i3
cepiio3HMMHU pu3nKamMu. Mo)KHa HaBECTH IIPUKIAIH, KOJU MPOEKTH 3
BIpoBapkeHHd HOBUX IC cympoBomkyBanucs Hepradero [2].

IcHyroui # BunpoOyBaHi HpOTSIroM OaraTbOX POKIB METOAMKH M
incrpymeHTanbHi CASE-3aco0M  703BOJISIIOTH MiHIMI3yBaTH PU3UKH I
BUpILIYBaTH KJIIOYOBI ITUTaHHS, II0 BHHUKAIOTh Ha pI3HUX eTamax
peopranizarii npouecis, y TOMy 4MCIli peopraHizaiii, 0 CyIpOBOKYETHCS
BrpoBapkeHHsM IC. Binmbuicts icHyrounx CASE-3aco0iB 3acHoBaHi Ha
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METOJaX CTPYKTYPHOrO ab0  00'€KTHO-OpPIEHTOBAHOTO  aHANi3y 1
MPOEKTYBaHHS, [0 BUKOPUCTOBYIOTH crierubikaii y BUMIsAL Aiarpam i/ado
TEKCTIB JUIS OMKCY 30BHINIHIX BUMOT, 3B'S3KIiB MiX MOJCIISIMU CHCTEMH,
JIMHAMIKH TTOBE/IIHKU CUCTEMH 1 apXiTEeKTypH NPOrpaMHHX 3aCO0iB.

Cepen BiJOMHUX CUCTEM aBTOMATH30BAHOT'O MPOEKTYBAaHHS Ta aHAII3Y
3acmyroByrote Ha yBary CASE-makeru: AllFusion Modeling Suite
(AIIF_MS) dipmu Computer Associates (CA) i Rational Rose (RR) Suite.
Jnst  mpoBemeHHs ~— aHamizy 1 peoprasizamii  Oi3Hec-TIpoIleciB
BukopuctoByerbesi CASE-3aci6 Bepxuboro piBHsi AllFusion Process
Modeder (AlIF_PM), mo miatpumye merononorii: IDEFO (byHkumioHansHa
Mojeb), DFD (miarpamMu MOTOKIB JaHUX) Ta OIMKCY B3aEMO3B'SA3KIB MiX
mporiecaMu 3a goroMororo jgiarpam  IDEF3. ®yskiioHaneHa MOIENns
NpU3HaueHa ISl ONMUCY ICHYIOYOTrO Ta ifealbHOro Oi3Hec-Tpolecy Ha
mianpuemctBi. Ha ocnoBi momeni AllF_PM moxxHa moOymyBaTH MoJenb
nmaaux 3a MmeromoMm IDEF1X, mo peanisye oauH 3 Pi3HOBHIIB MOJIEII
"CyTHICTB-3B'A30K", ajie mel mporec moraHo QopmanmizyeTbess 1 TOMY
TOBHICTIO He aBToMarn3oBaHwi. Jlnsg moOymoBM Mozpemi — JaHHX
nportonyetbest 3aci6 AllFusion ERwin Data Modeler, sxuit nossosnse
MIPOBOJIUTY TPOIECH TIPSIMOTO i 3BOPOTHOT'O NMPOEKTYBAaHHs 0a3 JaHMX.

O0'exTHO-OpieHTOBaHMI TakeT RR j03BONsle cTBOproBaTH MOJENi
MalOyTHBOI CHCTEMH, a TAKOXK 3PYUHI ISl CHPUHHATTS aJITOPUTMHU POOOTH i
B3a€MO3B'SI3KM MK 00'€KTaMu, 3a SKHMH HaJalli CTBOPIOETHhCS KapKac
MaliOyTHbOI mporpamHOi cucremu abo mporpamHuii koxa. KpiMm 1mporo,
JAaHWH TaKeT peaji3ye Nepexil BiJl TOTOBOrO MPOrpaMHOroO KOAYy [0
BIITBOPEHHS MOJIEII 1 11 BIOCKOHAJICHHS.

Jnst  amamisy, TpOGKTYBaHHS 1 MOJENIOBaHHA cucteM B RR
BHUKOPHCTOBYETbCsl yHipikoBana wmoBa wmoxemoBaHHs UML (Unified
Modeling Language), ska € cranmaproM s 00'€KTHO-OPi€HTOBAHOT'O
anaii3zy. CtBopeHi B eauHomy ctrini UML mMoneni 3po3yMisi Oyab-sikoMy
mporpamicry, sKMi INpuiiie Ha 3MiHy po3poOHHKY. 3aBIsku oMy RR
BKIIIOUA€ThCsl 'y Bci KoHGirypamii Rational Suite - iHcTpymeHTy s
aHAJIITHKIB, IPOTrPaMICTiB i TECTYBaJIbHUKIB.

VY 1iii cBOI# sAKOCTI (6 ymosax suugo2o nasuanviozo saxnady) CASE-
3ac00M KOPUCHI HE TUIBKH 1 HE CTUIBKHU JUII BUBUCHHS TOHKOIIIB aHATi3y
TIpeAIMETHOI 00J1acTi, CKIIbKHM I (DOPMYBAaHHS CYy4aCHOI'O MEHTAITETY
MalOyTHIX npodecioHalliB 3 IPOLECHUM MHUCIEHHSIM.

[ligroroBiieHi Ha  OCHOBI  IIOrO  MiAXony  ¢axiBmi, SK
MIPE/ICTABISETBCS, CTAHOBUTHMYTh AaKTHBHY TpyIy aHAITHKIB 1/abo
MEHEe/DKEpIiB opraHizamiii (BiIOMCTB, MiANpUEMCTB, (ipM), MOKIMKaHHX
rpaTy KIIIOYOBI poJi B iXHBOMY PO3BHUTKY, & TAKOXK CHPOMOYKHUX Bif iMEHi
CBO€ET opranizanii (BiIOMCTBa, MANIPUEMCTBA, (DipM1) B TICHOMY KOHTAKTi 3
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npoecifHUMM  KOHCAITHUHIOBUMHM KOMIIAHISIMA BHUPILITyBaTH CKJIaJIHi
Ipo0JIEeMH KOPIIOPATUBHOT'O «IHKUHIPHHTY» 1 «PEIHKHHIPUHTY).

JlaHa TEXHOJIOTISI ONMUPAEThCS HA Oa3uCHI MOHATTS: Merta (ananizy),
Touka 30py (amanimuxa, Mmeneddicepa, 6IACHUKA NpoOYecy Mowjo);
(GYHKIIOHATTFHUNA ONOK (axmusHicmy); iHTepdeiicHa Tyra; JTEKOMITO3UIIs;
riocapiit (croenux), mianor (awmanimux — excnepm). TyT, SK BHJIHO,
TIPEJICTABIICHI JIFOJCHKI (haKToOpH (Mema, mouka 30py, enocapiu, dianoz) i
¢dopmanbHi  akropu  (pymkyionanvhuil - On0x, inmepgeiicha  0yea,
dexomnosuyis), MO BiJIOBITAIOTh CEMAHTHIN 1 CUHTAKCUCY MOBH, SKOIO
peanizyerbes naHa texHonoris. Ile - cBiT HOBiTHIX komm'torepHux IT,
crnemianizoBane iH(opMariiiine cepemoBuie, podoTa B SIKOMY IO3BOJISIE
3poOUTH BeCh TNpPOIEC MPUNHHATTS pillleHb y CBOIM cdepi HabaraTo OuIbII
OOTPYHTOBaHHM.

JI7st miAroTOBKHM B 00JaCTi KOMIT IOTEPHUX HAaYK (haXiBIliB BUCOKOTO
PiBHSI, 374aTHUX JI0 BUKOHAHHS 3aBJaHb 3 Opraizamii iHpopmarmiiHoro ta
mporpamMHoro 3abesmnedeHHs poOiT 3 aBromartumsarii JIIC (opranizarii,
MANIPUEMCTB), BaXJIMBa POJIb BiMBOAWTHECS (DOPMYBAHHIO y CTYACHTIB
MPAKTHYHAX HABUKIB 1 MJIXOMIB 3 MPOCKTYBaHHSA, pealizallii i CympoBOIY
IC, a Takox X mepenpoeKTyBaHHs, B TOMY YHUCITI 1 Oi3HEC-TIPOIIECiB.

Sk mokaszana TpaKTHKa, MOLUIBHAM € BHUKOHAHHS KOMIUIEKCHHX
poOiT, sKi TependavaroTh pealizaimif0  BCIX €TaIiB XHUTTEBOTO IHUKIY
npoekty.  BigmpaBHOIO  TOYKOO IS IX  BHKOHAHHS  BHCTYIIA€
"lHauBiTyansHUN TIPOEKT", SIKUH pO3pOOISETHCS B "pydHOMY" PEXUMI ITif
Yac iHJMBiAyansHOI poboTH 3 Kypey ,,Opranizaiiis 6a3 gaHuX i 3HaHb" (2-if
Kypc) Ha OCHOBI IIATOTOBJIEHOI aBTOPOM METOAWYHOI PO3POOKH
"CTBOpeHHS NMpoeKTy 0a3 AaHMX Ha OCHOBI 33J]aHOTO JOKYMEHTA 1 3amuTiB".

Ha ocHoBi "IHAmBigyampHOrO NPOEKTY" TpH BUBYEHHI Kypcy
“TexHoJoris MpOrpaMyBaHHSI Ta CTBOPEHHs MPOrpaMHUX NPOAYKTIB” (3-i
KypC) CTyIEHTaM TIPONOHYETHCSI B aBTOMATH30BAHOMY PpEXHMI 3a
nornomororo CASE-3aco6ie (BPwin ta ERwin 3 AllF_MS) BukoHaHHs
KOMIUIEKCY JIaDOpaTOpHUX POOIT I TOCTIKSHHS Ta OMUCY MPEIMETHOT
o0macTi, a TaKOX CTBOPECHHS (DYHKI[IOHAJIBEHOI MOETi Oi3HEeC-TPOoIeCiB,
JiarpaM TIOTOKIB JaHWX, OIMCY B3a€EMO3B'S3KIB MiX MpOIECaMu 1
MOJICTFOBAHHSI JAHUX.

Po3BunyTHii "IHuB1 yanbHINA poeKT" nependavaeThes
BUKOPHCTAaTH TPH BHBYEHHI Kypcy "TexHomorii CXOBHII JaHUX Ta 3HAHbL"
(4-# xypc) mis BUKOHAHHS JTAOOPATOPHUX POOIT 3 MPOSKTYBAaHHS CXOBHIIA
JIAHUX Ta KOJEKTUBHOI poOoTH 3a moromororo makera AllF_MS,

Kpim mporo, Ha OCHOBI pO3BUHYTOr0 "IHAMBIAYaJBHOTO MPOEKTY"
npu BuBYeHHI Kypcy “CASE TexHomorii” (4-#f kypc) crymeHTam Oyme
3arpornoHoBaHO BHKOHaHHA 3a nonomororo CASE-3acoby RR kommiekcy
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nmabopaTopHux poOiT 3i crBopeHHss UML Mopernei cuUcTeMH, alrOputMy
poboTH, B3aEMO3BSI3KIB MK 00'€KTaMH, 3a SKAUMH HaJajli CTBOPIOETHCS
MpOrpaMHMAN KO  CHCTEMHU. 3aBepIIAIbHOI0 POOOTOI0  IIAHYETHCS
reHepyBaHHsd B RR rpagiunoi Moneni Ha ocHoBi mporpamu Ha C++ 3
NIPOEKTY, SIKAM OTPUMAaHO B KYpCOBiIi poOOTI NpH BHBYEHHI KypCy
“TexHoJOris MpOrpaMyBaHHSI Ta CTBOPEHHs MPOrPaMHUX NPOAYKTIB” (3-i
Kypc).

PosrnsHyTi  MeTomonoris, Momemi i METOAWYHI  MiAXOJIH
JIO3BOJISITUMYTh aJanTyBaTH HaBYAJILHHUH Tpolec 3 (OpMyBaHHs HaBHKIB i
iIX0/1iB 3 MpoeKTyBaHHs/iepenpoekTyBaHHs IC i3 BpaxyBaHHSAM HasBHOTO
JIIEH31HHOTO MPOrpaMHOro 3a0e3leUeHHs, 3alIaHOBAHOI'O ayAMTOPHOrO
yacy JUIs TIPOBENCHHS JIaOOpaTOpHUX pOOIT, BOJIOMIHHSA CTYICHTAMU
OJTHI€IO 3 MOB BHCOKOTO PiBHS 1 psiy iHIIUX (DaKTOPIB.

Jlimepamypa
1. Hakasz JIIIAY Nel60 eio 7.04.2003p. "Cmpameeiunuii nian pozeumxy JIIC
Ykpainu na nepioo do 2013p.".

2. Peouu O. B. Ilpobnemu 6npoeaoddicenHs pusuko-opieHmosanoi cucmemu
aominicmpyeannsi nooamxie.Tesu 0onoeidi na VI nln xongepenyii, Ipobremu
enposadvicenns IT ¢ exonomiyi. HVJTICY, Ipninws, 2007.

CYUYACHI TEXHOJIOT'Ti KOCMIYHOT' O
MOHITOPUHT'Y MOPCHKHUX AKBATOPIN TA
IPUBEPEXXHNX TEPUTOPIN HA IIPUKJIAJI

YOPHOI'O MOPA

Kpacoscvkuii I' 4., 0.m.H., npog., Anopece C.M., k.m.H., doy.,
Hayionanonuii aepoxocmiunuil ynisepcumem im. M. €. JKykoscvrkozo “XAI”,
Vrpaina 61070, m. Xapxis, eya. Uxanosa 17, 8-050-9356440
Paouyk B.B. k. 2eon - MiH. HayK
Incmumym menexomyHixayiil i 2106anbH020 iHpopmayiiinozo npocmopy HAH Vipainu
Vrpaina 61070, m. Kuis, Yoxonoscokuii Oynveap 13, 8-044-2442582

[Mpubepexxni cMyrm  MOpiB  BUAUISIIOTBCS  JIyXK€  BHCOKOIO
KOHLICHTPALIEI0 HACEJIEHHS Ta TOCHOAApCTBAa. 3 IHIIOrO OOKY, NMPHUPOAHE
cepeqoBUINEe NPUOEPEKHUX CMYT MOpPIB: MOpPCBHKI y30epexoks i menbo,
€KOJIOTIYHO 3HAYHO OUTBII Bpa3NMBi, HDK BiJytasieHi Bij OeperoBoi JiHIT
JIUITHKK CyXOJOJy Ta MOpChKi akBaropii. Take moenHaHHS BHU3HAuae
0COOJIMBY TOCTPOTY COIIaJbHO EKOHOMIYHHMX Ta IIPHUPOAOOXOPOHHHUX
mpo0JIeM came y IPUMOPCHKUX 30HAX 1 CTBOPIOE HEOOXiMHICTh PO3TIIAIATH
MPUOEPEIKHI CMYTH MOPIB SIK OCOOJIMBI MPUPOTHO-TOCIIONAPCHKI 00'€KTH,
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o0 MOTPeOYIOTh CIHEIiaTbHOrO YIpaBiiHHiI. He3amoBiibHA e€KOJOrivHA
CHUTYallisl TOMITHO CTPUMYE IMOJAJBIINA PO3BUTOK MaCOBOT'O BiIIOYMHKY,
TypuU3My, MiIpuBae OIOPECYpCHUI TIOTCHINad MOpS Ta NPUMOPCHKUX
BOJHHX 00'€KTIB, NOTIpIIye 3arajbHy SKICTh CEPEJOBHUINA KHUTTEMISIIBHOCTI
HaCeJICHHSI.
Ha mpuxknagi YopHoro mopsi po3poOiieHa TEXHOJOTIST KOCMIYHOTO
MOHITOPHHTY MOPCHKHX aKBaTOpii Ta npuOepexHUX TepuTopiid. 1Jist poro:
-  BHKOHAHO aHAJIi3 MiXHAPOIHOTO JOCBITY 3aCTOCYBaHHS KOCMIYHHX
3ac00iB I MOHITOPHHTY BOJHUX 1 MPUOEPENKHUX aKBATOPil MOPIB i

OKEaHiB;
- HaBelEHI  OCHOBHI  XapaKTEPUCTHKH  O0’€KTY  KOCMIYHOTO
MOHITOPUHTY - TIiBHIYHO-3aXifHOI 4acTHHH YOpHOro Mops,

BHUKOHAHO CUCTEMHHMH aHalli3 XapaKTEepUCTHUK JDKepen ii 3a0pyaHeHHs
CKUJIaMH CTIYHUX BOJ, ITOBEPXHEBUM 1 PIYKOBUM CTOKOM, @ TaKOX
3BOPOTHHMH BOJIAMH 3pOIIYBaJIBHUX CHUCTEM, IJISI KOXKHOTO 3 SIKHX
TIpUBeJIeH] TororpadiuHi 1 BaJIOBI XapaKTEPUCTUKH MTOCTYMAIOYUX B
Mope 3a0pY/IHIOIOYHX PEUOBHUH);

- JIOCTiJUKEHI NUTaHHS iH(GOPMATHBHOCTI KOCMIYHHMX 300pakeHb B
OCHOBHHX Jlialla30HAX JMCTAHIIHHOTO 30HyBaHHs 3eMJIi 3 KOCMOCY
BiJTHOCHO 3aBJ[aHb KOCMIYHOTO MOHITOPHHI'Y MOPCBHKHX aKBaTOPiH;

- Ha OCHOBI TPAaKTUYHOTO JOCBILy OOpOOKM  ONTHYHHX 1
paniojoKalifHUX KOCMIYHMX 300pakeHb MOPCHKHX aKBaTopii
BH3HAuUeHI Jemu(pyBaJbHI O3HAKM XapaKTepHUX [UIsi aKBaTOpid
YopHOro Mopst THIIB 3a0py/IHEHB;

- Ha  peaJbHHX  IPHUKIANaX  JIEMOHCTPYIOTBCS  MOXIIMBOCTI
ineHTr(iKamii IpOCTOPOBO — YaCOBOI'0 PO3MOALITY TiPOAMHAMIYHHUX,
T1IPOONTHYHUX 1 TipOOIONIOTiYHUX MapaMeTpiB, KU MOB’I3aHUH 3
TIPUPOJIOIO 1 piBHEM 3a0pyJHEHHS MOPS;

—  CTBOPCHO apXiB KOCMIYHHX 3HIMKIB 3 KocMiuHuX amapatiB NOAA,
TERRA, SPOT, LANDSAT, Quick Bird, siki xapakTepu3yrThCs
ONTHUMAJbHUMH  XapaKTEpPUCTHKAMU  TPOCTOPOBOI  PO3MALIBHOI
3MATHOCTI 1 TIOBTOPIOBAHOCTI BIJIHOCHO OCHOBHHUX 3aBJaHb
MoHiTopuHry Yoproro mops (Puc.1);
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Puc.1. lIpuknan kocmivHoro 3HiMky YopHoro mopst

po3po0iieHa 1 TPAaKTUYHO peajli3oBaHa TEXHOJOTiS BEKTOpHU3aIlii
pactpoBuX KapT TriuOMH YopHOro MOpIB, SIKa MIiCTHTh METOAUKY
OLIIHOK TOXHUOOK MpH TepeXo/ii 3 pacTPOBUX (OPMaTiB 0 BEKTOPHUX
Ha ['IC - mratdopmi Arc View 9.2 po3pobiieHo MakeT KOMI FOTePHOI
cucTeMy KaprorpadivHoi MATPUMKH pIllleHb 3 MHUTAaHb YIPaBIiHHS
€KOJIOT1YHOI0 6e3rexoto, OXOpPOHOIO i pauioHaJIbHUM
BUKOPHCTaHHSIM TIPUPOIHUX pecypciB dvacTuHU YopHOro Mops.
Po3pobmneni MakeTH €KOJNOTiYHMX KapT B €JIEKTPOHHIH ¢opmi i Ha
MarepoBoMy HocCii, 0 SKUX BKIIOYEHO 24 TeMaTHYHUX IIapH, Ipo
MPOCTOPOBHIA PO3MOMAIT TPUPOJHUX 1 TEXHOICHHUX YHHHUKIB
3a0pyAHEHHS TepUTOpiaIbHUX Boj YKpainu YopHoro mops (Puc.2).

104



T s 0 HITO DM TEpRTDEla e K 50, Yapaiis w Sopsoyy wopl ]

e PRl T i ® R
: = L= P e =TT
s~ -y O

Puc.2. Cucrema kaprorpadiuyHoi niATpMMKH pillleHb 3 NTUTAHb YN PaBJIiHHSA
€K0JI0TiuYHO0I0 Ge3nexoro YopHoro mops

[MpoGnemu IHTETPOBAHOT0 (KOMILIEKCHOT0) YIIpaBIIiHHS
NpuOepe)XHUMH CMyraMH MOpiB B YKpaiHi € Ha JaHWH Yac HaJI3BUYalHO
aKTyaJhbHUMU 1 TIOTPEOYIOTh HEBIIKIaIHOIO OOTPYHTYBAaHHS 1 PO3pPOOKH, a
TAKOX peajizallii Ha OCHOBI NPUHIMIIIB CTIKOTO MPUPOJOKOPUCTYBAaHHS Ta
po3ButKy. CTBOpeHi KaprorpadiyHi Mojeli MOpPCBKHX aKBaTopii Ta
MpUOEPEXHUX TEPUTOPIH Jy)Ke€ BaXKJIMBI JUIS IOJAIBIIOTO aHamizy i
BH3HAYEHHS! aHTPOIIOI€HHOTO BIUIMBY Ha JOBKIJUII MOPCHKHX aKBaTOpPid
YopHoro Mopsi i po3pOOKH CIIeIiai3oBaHOi TeoiH(OpMAIIIHOI cucTeMu
YIPaBJIiHHS OXOPOHOIO iX TEPUTOPIAIEHUX BOJ 1 CKOHOMIYHHX 30H.

KOHIENTYAJIbHBIE OCHOBBI CO3JJAHUSI
MYHUIIATTAJIbHONA TEOUH®OPMAIIMOHHON
CUCTEMBbI

B.®. Trauenxo, HHU. I'voa, A.B. E¢panos, C.A. Epumenro
XapvKosckuil HAYUOHATLHBLLL YHUGEPCUMEN PAOUOINEKIMPOHUKU
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Vipauna, Xapwros, np. Jlenuna 14. men.702-13-78, 702-18-91, e-mail: tvf@gisnet.kharkov.ua

PaccmatpuBatorces KOHIIENTYyaJIbHBIE OCHOBBI TIOCTPOEHUS
MYHUIMIATBHON reoHnH(popManmonHol cuctemsl (MI'UC). IIpuBomutcs
OpraHu3alMOHHO-TexHH4eckass cTpykrypa MI'MIC, ocHOBHbIE MONOXKEHUS €€
KOHLIENTYaIGHOH  apXWTEKTypbl,  IIepeYeHb  OCHOBHBIX  CyOBEKTOB
MYHUIMIIAIBHOH ~ TeonH()OPMAlMOHHOW  CHCTeMBl, WX (YHKIMH U
obszanHOcTH.  [IpuBOmWMTCS  TEepedeHb  HOPMATHBHBIX  JOKYMEHTOB,
pernaMeHTHpYIOMX pa3paboTKy, BHeApeHue 1 skcruryatamito MITC.

OcHOBHOIi ~ meabI0  WCCIENOBaHWS  sIBISIETCsl  pa3padboTka
KOHIIENTYaIGHBIX ~OCHOB  CO3/[@aHMSl MYHUIMNAIBHONH  WH(OPMAaIMOHHON
CHCTEMBI ropojia, KoTopas obecriedumBana Obl ONTHMAJIBHBIE YCIIOBHUS JUIS
YIOBJIETBOpPEHHST HH()OPMALIOHHBIX IIOTPEOHOCTEH OpraHOB rOCYAapPCTBEHHON
BJIaCTU U MECTHOIO CAMOYIPAaBIEHMS, OpraHM3ali, MpenpusTUil,
O0IIECTBEHHBIX OOBEIMHEHUH W HACEJICHUs Ha OCHOBE (DOPMUPOBAHHS M
WCTIONIb30BAaHMSI  COOTBETCTBYIOIIMX  MH(OPMALMOHHBIX ~ PECYPCOB U
COBPEMEHHBIX reOnH()OPMALOHHBIBX TEXHOJIOTUH.

3agauamMu HccieJoBaHMs SBILSIIOTCS pa3paboTKa NPHHIMIIOB CO3IaHUS
€IMHOr0 MH(OPMAIMOHHOIO TPOCTPaHCTBA ToOpoJa M OpraHH3aluH
nHpopMaroHHbIX  pecypcoB MIMC, pa3paborka  KOHLENTyaJIbHON
apxutekTypsl MI'MMC ¥ DpuHIMIOB OpraHu3alid TeONpOCTPAaHCTBEHHBIX
nmaaapix MITHIC, opraHW3alMOHHO-TEXHHYECKOr0 OOCCIICUCHHST CO3JaHUs U
SKCIUTYaTalliy MYHUIIUNIAJIBI O TeOMH(OPMAIIMOHHON CHCTEMBI.

IpuHMnb opranuzanuy uH(popManuoHHLIX pecypcos ropoga u MI'MC

MI'UC co3pmaercst Kak emuHas WH(OpPMAalMOHHAsl CHCTEMa C
YHUBEPCAIBHBIM ~ XPAHWIMILIEM TOPOACKMX HWH(MOPMAIMOHHBIX PECYypCOB
00IIIETO MONMB30BaAHUS — OA306bIX UHPOPMAYUOHHBIX pecypcos Topona (puc. 1),
Ha OCHOBE KOTOPOI'O CTPOSITCS «BUPTYAIILHBIS» OTpaciieBbIe (BEIOMCTBEHHBIE)
Jpyrue  MHQOPMAIMOHHBIE CHUCTEMBI, HCHONB3YIOIIME U1 pelIeHHs
(YHKIMOHANBHBIX 3a/lad, KpoMe 0a30BBIX, W CBOM — meMamuieckue
UHGOPpMAYUOHHbLE PeCyPChl.
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Puc. 1 — Crpykrypa 6a30BbIX HH(OPMALIMOHHBIX PECYPCOB

Apxutektrypa MI'MC cTpontcs Ha OCHOBE KOHLENTYaJIbHBIX
TTOJIOXKECHUI KOTOPBIEC (DOPMYITHPYIOTCS CISIYIOIUM 00pa3oM. .

1) MUudopManroHHbIe CHCTEMbI PA3MYHBIX CIYXO0 W yIpaBICHHIl
TOPOJICKOTO COBETa CO3JAIOTCS HE H30JIMPOBaHO, a Ha 0Oa3e eAnHOMN
MH(OPMAIMOHHON CTPYKTYpbI, OTBEYArONIEH KIACCHYECKUM HPHHIUIIAM
HOpMaJIM3aly UHHOPMALIIH;

2) CucremMHoe  pacmpezenieHde  oOmero  WHGOPMAIMOHHOTO
MIPOCTPAHCTBA T'00/Ia Ha OT/JEbHBIE CJIOH, JIOJDKHO OBITh MPOBEACHO TAaKUM
00pa3zoM, 4YTOOBI Y KaXJOro CJIosi OBbUI BCEro OJMH «XO3SIMH», KOTOPBIH
UMeeT WCKIIOYMTENIbHOE IIpaBO  BHECEHWS! W3MEHEHHH B 3TOT
nH(pOpMAaMOHHBIN CIIOH;

3) AKTyanmbHOCTH ¥ JIOCTOBEPHOCTh ~ BBENCHHBIX  JTAHHBIX
rapaHTHUpPyeTcsl HCIONb30BAaHHEM B POJIHM  «XO035MHA» WH(pOpMaImu
(YIOTHOMOYCHHOW OpraHU3aIlK) CIYXObI, BEAYIIEH COOTBETCTBYIOIIUI
WH(OPMAIMOHHBIH CIIOW B MpOLECcCe BBHINOIHEHHUS CBOMX OCHOBHBIX
TIPON3BOJICTBEHHBIX 00S3aHHOCTEH.

B Tlonoxennn o wmynununaishoit 'MC ropoaga  mpejiokeHa
OpraHU3allMOHHO- TexHH4eckass cTpykTrypa MI'MC, npeacraBneHHas Ha
puc. 2. OHa co3zmaercst Ha 6aze TOpOACKOro (hOHIA TeonpOCTPAHCTBEHHBIX
naaHbiX (I'@TTI), mnTerpupyromeM B cebe 0a3oBble M TeMaTHYECKHE
NIPOCTPAHCTBEHHBIE ~ JaHHble  obOecneuynBaromye  (yHKIHOHHPOBAHHUE
MI'UC.
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Puc. 2 — Opranu3anuoHHO-TeXHHYecKas cTpykrypa MTTMC

HenocpencrBeHHbIM HCTIONHATENEM padOT MO CO3JAaHMIO, BEJCHUIO U
obcyxuBanmo TexHuueckoil 0a3pl MIMC sBisercs TexHUUEeCKwWii IIEHTp
MI'MIC. OH HeceT OTBETCTBEHHOCTb 3a TEXHUYECKYIO MPUEMKY U BHEJpPEHUE
HOBBIX pa3paboToK, X IPOOHYIO SKCILTyaTaluio 1 00y4YEHHNE MONb30BATENEH.

Tl'oponckoit  coBeT, TOPOACKOW TOJIOBAa, HCIONHUTENbLHBIE OpraHbl
ropofickoro  coBera  B3aumomedctByror ¢ I'®ITIZI  mocpencrsoM
coorBerctBytonx  moacucteM MIUMC wu  sBISIIOTCS  MOTpEOUTEISIMU
nH(pOpMAIHH.

Onepatopst MI'MIC MoryTr BBICTYIIaTh Kak B POIH IOTpeOUTENer
nHGOPMAIMM TaK M B POJIM TOCTABIIMKOB JIAHHBIX (YIIOHOMOYEHBIE
OpraHH3allly).

Iporpammuoe obecrieuerne MI'TMIC MoxeT CTpOUThCS Kak Ha Oasze
npombinuieHHbIX [UC (ArcGis u ap.) Tak U Ha 0a3e HHCTPYMEHTAJbHBIX
CPENCTB C OTKPHITBIM KOJOM, pPa3pa0OTaHHBIX KoHcoprmymoMm OpenGIS
(PotGIS, PodgreSQL, MapServer) B COOTBETCTBMU C  TPEITIOKEHHON
WH(POPMAIOHHON TEXHOJIOrneld . DTO CYIIECTBEHHO CHHYKAET CTOMMOCTD
pa3paboTaHHbIX porpaMMHbIX cpencts MITMIC.

BriBoanl

Paspaborana  kommermmust — moctpoerns ~ MIMC  wHa  Oase
CTPYKTYPHPOBAaHHOTO ~ €IMHOrO0  OOIIErOpOACKOr0  XpaHWJIHMIIA — 0a30BBIX
MH(POPMAIMOHHBIX PECYPCOB, TPENIOKEHA KIaCCU(UKAIWMS TI0I30BATENCH
9TUX PECYpCOB BMCT€ C COBOKYIMHOCTBIO HOPMATHBHBIX JJOKYMEHTOB,
PEIIaMEHTHPYIOIIMX ~ TPOLEAYPY UX aKTyadW3alid W HCIIONB30BaHM,
TIPETIOXKEHB! OCHOBHBIE 3TaIlbl M MH(OpPMaIMOHHAs Te3HONIOTHS pa3padoTKU 1
BHenpenust MI'MC.
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GISDATABASE SEARCH ENGINE WITH
DYNAMICALLY ORGANIZED USER INTERFACE

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

1. Introduction

The matter of this paper is a project of ergonomic viewer addressed
to data searching in VISB database (Virtual Investor Service Bureau)
containing GIS data coupled with related economic information. The aim of
the development was settling guidelines for future implementation of the
viewer in VISB system prepared by Comarch company. The scope of this
paper contains technical assumptions for the project, an outline of a
dynamically created user interface, a propose of database searching
procedure based on rough sets theory, a propose of obtained answers
ranking based on fuzzy logic methods and in the last a propose of an
investigating analytical system co-operating with viewer and modifying set
of rules generating the viewer’ s user interface.

2. Technical assumptions

The introductory interviews performed with some investors revea
one very inconvenience fact. Criterions directing searching a localization
for an investment are so difference that is not possible to define a limited
ranked group of criterions which may be utilized for searching inside a
database containing GIS and economy data [4]. Instead, typical profiles of
interests may be considered which will be translated into database searching
criteria. Independently, defining an individual set of criterions should be
allowed. Criterions' values would allow alarge set of data types as an inpuit:
precise individual values, precise ranges, rough valueq 3, 6], rough ranges
and at last vague linguistic values 5, 8].

In practice it means that is necessary dynamic creation of the user
interface related to a profile of interests, which may be selected by the user
from a set of instant profiles or individually created, with a larger effort of
course.

Ergonomic, in the case of the considered viewer, means that a user
utilizing typical profiles of interests should has acquired information with so
small effort as possible (number of clicks, number of necessary decisions).
Simultaneoudly, in the case of interests not fitting into ingtant profiles, a
user should have a possibility to define any criterion set.
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Preparing of ingtant criterion profiles should be performed in the way
of the knowledge acquisition as mentioned by the knowledge engineering.
The verbal and non-verbal knowledge being acquired is owned by different
category of investors. The knowledge acquisition should be treated as a
separate task. The task’s effect will be a database containing criterion
instant profiles with possibility of modification.

3. An outline of viewer wor kflow

The genera outline of the viewer’s workflow is presented in Fig.1.
The workflow begins from a selection from the set of predefined profiles of
interests, which are selection criterion sets prepared for specific investors. A
user should select the profile most fitted into hisinterests.

As an effect, the set of selection criterions is retrieved from the
profiles database. The set covers variables limiting VISB database search
process and particular values for these variables: points or ranges. The
retrieved set should be presented to the user, which is obliged to make
decision: accept the predefined profile or make corrections to its contents
creating thisway an individua profile.

Theindividual profile creation process is treated as a presentation of
all possible selection criterions. The criterions included in predefined profile
have values set, while others variables are in the mode of any allowable
values acceptance. The forms of individualization are different related to
continuous or categorical type of mentioned variable.

In the case of continuous variables, the four values defining five
areas are set for the variable; the left disallowed area, the left conditionally
allowed ares, the core (unconditionally allowed area), the right conditionally
allowed areas, theright disallowed area. It is a practical implementation of a
fuzzy definition of the allowed range. The simplest interface implementation
isagraphical (through bars) or numerica (through edition fields) definition
of atrapezoid function. The value of zero means unconditionally disallowed
area, the value of one means unconditionally allowed area (the core), while
intermediate values estimate usefulness of intermediate areas.

In the case of categorical variables, the tuning is performed by
dividing the whole set of values into three subsets: disallowed, conditionally
allowed, unconditionally alowed. The simplest implementation is by
assigning an additional numerical field to the categorical values. The value
of the field changes from zero (category unconditionaly disallowed) to one
(category unconditionally allowed). The intermediate values are used to
articul ate vague acceptance.

After defining of search criterions and their point or range values, a
guery to the VISB database is performed. The decision, if the search is
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sequential  with programming ranking or SQL query with particular
selection options, isleft to an implementator of VISB system.

In the second case
probably the more effective for
the large database, a query
should select both types of areas:
unconditionally allowed and
conditionally alowed. On the
second stage of the selection,
while sorting obtained results, an
assigning of fuzzy assessments
should be performed and latter
ranking. A presentation of the

s e results should be performed in
= the form dependent on the
! T sdected search criterions The
Resuts olatle user ranks criterions himself by

selecting the particular profile of
interests and eventually
modifying it. Taking it into
consideration, the presentation
should have the tabular form,
sorted according to assigned
fuzzy assessments. Only main
topics selected by the user have
to be contained in the table. The
presentation  of the  full
descriptions should be possible
on the second dstage after
individual sdecting of the
particular results.

Fig.1. VI SB database viewer wor kflow

During the scrolling of the results, a user should can do a selection of
the particular results for the latter printing of the detailed descriptions. After
viewing temporary obtained results, a user can (a) modify a current profile
of interests or (b) choose another instant profile of interests or (c) accept
obtained results and go to the stage of ‘durability’: printing of the selected
results or writing them into file,
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The ultimate general report of the description should contain
traditiona raw data and additionally automatically generated report which
trandates precise, large, numerical description of the resultsinto the form of
imprecise but short and understandable. It is so called ‘linguistic
summarization’.

4, Profiles of interests

Profiles of interests are sets of selected searching criterions together with
their values, point-based or ranges. They are a form of durable settings of a
selection filter. Profiles of interests should be created in the process of
knowledge acquisition, when the knowledge is acquired from investors —
potential users of VISB system. A group, which the knowledge will be
acquired from, should be strongly inhomogeneous. It is key feature to
prepare effective profiles of interests. The aim of the knowledge acquisition
processis tagging of significant attributes together with their typical desired
values. Each of obtained profiles should be named uniquely with the name
focusing its user e.g. logistic company, eectronic services etc. Due to the
description selection process, the descriptive attributes should be divided
into following groups:

— (uantitative descriptions of localization (an area, different of heights,
available media, a parking capacity, a number of buildings, a total area
of buildings, anumber of levels, an available e ectric power limit etc.),

— distance-based descriptions (a distance to media, a distance to main
road, a distance to community road, a distance to a highway, a distance
to arailway station, a distance to an airport, a distance to frontier/custom
points etc.); this type of descriptions should be specified in measures of
distance (km) and in measures of duration necessary to drive this
distance (hours/minutes),

— investment-based descriptions (an existence of local community plans,
an availability of build conditions, an existence of an allowance to build,
descriptions of typical suggested building, descriptions of localy
allowable form of productions and services etc.).

Every attribute selected as an element of profile should has added an
additional feature: alevel of presentation. The level of presentation should
has a one of three values:

— unconditional presentation (main suggestion, selection main feature) —
the attribute together with available values is presented by the VISB
viewer without any additional user action; the settings are retrieved from
the VISB database,

— conditional presentation (additional suggestion, selection additional
feature) — the attribute together with available values is presented by the
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VISB viewer after explicit user demand; without this demand, the
attribute isnot a part of the selection filter,

— no presentation (lack of suggestion, selection non-significant feature) —
the attribute is presented after explicit user demand to view all possible
attributes; none of a default settings are suggested — user has to select
them himsalf; without this demand and latter selection, the attribute is
not a part of the selection filter.

The most convenience form of profiles storing appear to be XML
format. It is the form enough flexible to store irregular data being parts of
the sdection filter. Simultaneoudly, this form is enough simple (textual
form) to conveniently store it to a file (during a knowledge acquisition) or
to a VISB knowledge database.

5. Attributes and their values

Descriptive attributes existed in VISB database may be differentiated into

four typical groups:

— dichotomic attributes — they appear as one of two possible values; they
signal satisfying or not satisfying some conditions; the most
convenience form of implementation is a logical flag; an example may
existence/not existence of parking etc.

— nominal attributes (categorical) — they appear as one of many possible
symbolic values, while there is no ordering relation; for the limited set
of values, the most convenience form of implementation is assigning of
numerical value to each of symbols and cresating trand ation vocabulary;
an example may be a colour of building wall; WARNING: athough
symbols have numerical equivalents, arithmetic operations on them have
No sense,

— order attributes — they appear as one of many possible symbolic val ues,
while an ordering relation exists between them; for a limited or
countable set of values, the most convenience form of implementation is
assigning of numerical value to each of symbols and creating trandation
vocabulary; an example may a description of daily lighting in a room:
without windows, darkly, lightly, very lightly, WARNING: the only
allowable operation on equivalent values is comparing in relation less-
equal-greater, other arithmetic operations on them have no sense,

— interval attributes — they appear as real numbers; the measurement unit
and scal€'s zero are selected arbitrary; the most convenience form of
implementation are computer real numbers, while typically a single
precision is good enough for storing; an example may be a temperature
in grades of Celsius or Fahrenheit; WARNING: dividing of interva
attributesis not allowed — an eventual quotient has no sense,
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— divisor attributes —they appear asreal numbers; the measurement unit is
selected arbitrary but scale€'s zero is absolute; the most convenience
form of implementation are computer real numbers, while typicaly a
single precision is good enough for storing; an example may be a
distance to community road or limit of electrical power; WARNING:
attributes of this type may be compared, subtracted (interval checking)
and divided (proportion checking).

Taking into consideration implementation consistency, there is
proposed to apply as general a uniform approach valid for fuzzy description
of value[1, 2, 7]. Thus exact values (i.e. crigp) are described as fuzzy values
with membership equal to 1.

3. Summary

The project of GIS database search engine user interface is outlined in this
paper. Technical assumptions and genera requirements are formulated and
presented. The workflow of the database viewer is described. The concept
of profiles of interests is defined as atool to obtain required flexibility. The
project of implementation for fuzzy valuesis presented a so.
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HCCJEJOBAHUS CBOMCTB PATUAIIMOHHBIX
JE®EKTOB B HAHOYACTHULHAX OMAJIM 3YBOB "
KBAPIIA B CBSI3U C PEKOHCTPYKIIUEH 103
OBJIYYHEHU A
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W3BectHO, 4TO SManb 3yOOB W KBapll SIBJISIOTCS MaTepHajaMHu,
KOTOpblE Hambojiee [IMPOKO HCHOJNB3YIOTCS B PETPOCHEKTHBHOMN
JIO3UMETPUU sl PEKOHCTPYKLUUHU JIO30BBIX HArpy3oK 4YeJIoBeKa U
MECTHOCTU. AKTYaJIbHOCTh MCCJIEJJOBAHUI, CBSI3aHHBIX C PETPOCIIEKTUBHON
JIo3UMeTpurei, 00yclIoBlIeHa TEM, YTO B HACTOSIEE BPEMsl YBEIMUMBACTCS
BEPOATHOCTh PA3IMYHBIX CHUTYallWi, IPH KOTOPHIX HACEJIEHHE MOXET OBITh
TIOIBEP)KEHO PaJMOAKTUBHOMY OOJIYUEHHIO W 3HAYHUTENIFHBIE TEPPUTOPHU
MOT'YT OBITh 3arps3HEHHl PAJAMOHYKIHIAMH. YBEJIHMYEHHE BEPOSTHOCTH
YKa3aHHBIX CHUTyaluii OOYyCIIOBJIIEHO BO3pACTAIOUIEH PpOJIBI0 aTOMHBIX
QJIEKTPOCTAHIIMKA B DHEPreTHKe, BCEe Oojiee LIMPOKUM INPUMEHEHHEM
PaAMOAKTUBHBIX 3JIEMEHTOB M PEIEeHHs] HAyYHBIX U TEXHUYECKMX 3a/ad,
a TaKkKe BO3pacTarollell  BEpPOSTHOCTBIO  HECAaHKLHMOHHUPOBAHHOI'O
UCTONB30BAaHUSI  PAAMOAKTHBHBIX  JJEMEHTOB, B  TOM  YHUCIE
TEPPOPUCTUUECKUX AKTOB C UCIOJIB30BAHUEM PaJIMOAKTUBHBIX U30TOIOB.

OnuH u3 Hanbosee S(GPEKTUBHBIX MMOJXOI0B B MHCTPYMEHTAJIHHOU
PETPOCHEKTUBHON O3UMETPUU CBSI3aH C IEKTPOHHBIM MapaMarHUTHBIM
pesonancom (DIIP), ¢ mHOMOIIBIO KOTOPOTO ONPEAENSIOT KOJIMYECTBO
pazuanvoHHBIX JIeeKToB B dMaiM 3yOOB, KOCTSX, KBaple M B JPYTHX
MuHepaiax. HecmoTps Ha OonbIIoe  KOJMYECTBO  HCCIIENOBAaHHM,
MOCBAIIEHHBIX peTpocnekTuBHON OIIP  no3uMmerpun, MHOrHe BakKHBIE
BOMPOCHI B JTOW O0JACTM 3HAHWH OCTAIOTCS HE BBIACHEHHBIMH, YTO
3aTpyAHSET pElIeHHe NPUKIAJHBIX 3a]ad, CBS3aHHBIX C TEXHOT€HHOU
0€30MaCHOCTBI0 M HKOJOTMYECKUM MOHUTOPUHIOM. OCHOBHBIE HAEU |
NpUHOUIBL  perpocriekTuBHOM OIIP nosumerpun ObutM pa3zpaboTaHbl B
CBSI3M € peuieHueM  1podieM,  OOyCIOBICHHBIX  ATOMHBIMHU
6ombapaupoBkamMn Xupocumbl 1 Haracaxu, a Taroke aBapueil Ha YADC.
[Mpu pemennn 3THX mpobieM OBUIO  MONY4EHO OOJNBIIOE KOJIUYECTBO
OKCIIEPUMEHTAIBHOM W TEOpPEeTHYECKOH WH(OpManuu, CBA3aHHOH C
pEeTpOCHEeKTUBHON no3umerpueid. Bmecre ¢ TeM BO MHOTHX ciydasx
BONPOCHI, CBA3aHHBIE C JOCTOBEPHOCTBIO METOJUK PEKOHCTPYKIUU MA03,
TpeOyroT nanpHeWmux oOocHOBaHWH. Kpome TOro, B psge ciydaeB
HEOOXOAMMO  TOBBIIIEHWE  YYBCTBUTEIBHOCTH  OKCIIEPHMEHTAIIBHBIX
METOAIOB, a TaKXKe paclIUpeHHe Kpyra CHUTyalud, mas KOTOPBIX
OKa3bIBAETCSI BO3MOXHON PEKOHCTpyKIHMsS A03. Cleayer OTMETUTh, YTO
TpaJUIMOHHbIE METOABI U NMOAXOAB! B perpocnekTuBHo DIIP nosumerpun
B 3HAUUTENBHONW CTENEHM HCYEPHaIUd CBOM BO3MOXKHOCTH, MOITOMY IJIs

115



JIaNbHERIero mporpecca B 3ToH oOnactu Tpedyercsi pa3paboTka HOBBIX
MOJIXOJIOB, OCHOBAHHBIX HA HOBBIX MPHHIIMIAX.

Jlnsi MOBBIMICHUS TOCTOBEPHOCTH PETPOCHEKTHBHON JI03UMETPHH,
ocHoBaHHOW Ha DIIP smanm 3y0oB, HeoOXonnMa AeTaibHas WHQOpMAaIys
00 HepapXud BHYTPEHHETO CTPOCHUS, CTPYKTYpE U CBOWCTBaX 3TOro
OuomuHepana, HHPOPMAIMS O MECTax JIOKATU3AIUH M MEXaHH3Max
bopmupoBaHus paaualOHHO- CTUMYIUPOBAHHBIX napaMarHUTHBIX
LEHTPOB, JaHHBIE O CTAOWILHOCTH DPAJMALMOHHBIX LIEHTPOB, a TAKXKE O
BIUSHAM TIPOIECCOB MeTabonm3Ma W 3a0ojeBaHuii 3yOOB Ha 3Ty
CTaOMIBHOCTD.

IIpu peKOHCTPYKIMHU J030BBIX HATPY30K C MOMOIIBIO SMATH 3yOOB
HauboJee CYIIECTBEHHYIO pOJb WIPAIOT TAK HA3bIBACMble HATHBHBIC
pamukanel R, u paguaimoHHo cTUMysupoBaHHble pagukansl CO, . Hamu
MOKa3aHo, YTO cymiecTByeT Heckonbko THoB CO, palaukajioB, KOTOpbIE
JIOKaJIM30BaHbI B PA3INYHBIX MOJACHCTEMaX 3Maiu 3y0oB. CBolicTBa (B TOM
gucie crabmwibHOCTh) CO, pamukayioB, JIOKAIW30BAaHHBIX B Pa3IMIHBIX
MOACUCTEMaxX SManyd 3yOOB, CYIIECTBEHHO OTJIMYAIOTCA. BimsHune
Merabonu3ma u 3aboieBaHuil 3y0oB Ha pasuble Tunbl CO, paaukaioB
SIBJISICTCSI HE OJIMHAKOBBIM. Hamm omucansl Takxke 3PQeKThl aHH30TPONUH
9MajJH 3y0OB, KOTOpbIC MPOSBISAIOTCS B W3MeHeHuu curHanos OIIP mpu
BpalllcHWW IUIACTHMHKM SMaju 3y0oB B MarHutHom moie OIIP
cnektpomerpa.  Mupopmamuss o  corictBax CO,  paaukanos,
JIOKaJIM30BAHHBIX B OSMajd 3y0OB, MO3BOJSIET pa3pabaThiBaTh HOBBIC
MOMXOMbI,  KOTOpPble  CYIIECTBEHHO  YBEIHYUBAIOT  JIOCTOBEPHOCTH
pe3ynbratoB perpocnektuBHOM OIIP nosumerpun, a Takxke pacHIUpsIOT
KpPYr CHTyalui, Ui KOTOPBIX BO3MOXKHA PEKOHCTPYKIMSA [03. ITH
MOMXOAbl OCHOBAHbI HA pa3/iefICHMH BKIAJOB B CYMMAapHbBIA CHTHAT,
o0ycnoBneHHbIH pa3HeiMu rpymmamu CO, ™ paaukanos. Paznenenue Bkiaia
B cymMMapHbIi curHan OIIP ot paankanaoB pasHOro Tuma MOXHO AOCTUYb 32
CYeT pa3/In4usl aHW30TPOIUH CUTHANIOB, o0ycioBieHHbIXx CO, panuxanamu
pa3HOro THUMA, a TAKXKE 32 CYCT Pa3HON TeMIIePaTypHOH CTAGHIBHOCTH 3THX
panukanoB. Hamu m3yueHo BiusiHME 3a00jeBaHUI 3yOOB Ha KOJIMYECTBO
CO, pamukaioB U, COOTBETCTBEHHO, Ha pE3YJbTaThl, CBS3aHHbIE C
pekoHcTpykiwmeit 103. [Ipu 3ToM mokaszaHo, 4To mpu 3a0oneBaHUIX 3yOOB
WHTCHCUBHOCTh curHajioB OIIP u mo3a oOmydeHHs, KOTOPYIO YEIIOBEK
MONYYHIT B MPOILUIOM, B OOIIEM BHJE HE SBISIOTCS MPOMOPIHOHATBHBIMH
BeMYMHAMHU. BMecte ¢ TeM, HcCrHonb30BaHHE 3(P(PEKTOB aHWU3OTPOIUH, a
TaKKe Pa3IMYHOM TEMIEpaTypHOH CTaOMIBHOCTH MapaMarHUTHBIX
LEHTPOB, JOKAJIM30BAaHHBIX B Pa3HBIX MOJICHCTEMAaX 3MAJH, CYIIECTBEHHO
YBEIHYUBACT HAJIGKHOCTD MPOLIEAYPhI PEKOHCTPYKIIUH J103.
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[Ipu pemeHny 3a1a4 PeTPOCIIEKTUBHON JO3UMETPUH OUEHb BAYKHOU
sBisiercss  MHQopManusi 00 OCOOCHHOCTSIX —Ipollecca  HAKOIUICHHS
paZManvoHHBIX IIEHTPOB B MaTepHaie J03UMETpa, a TaKKe BOIPOCH,
CBSI3aHHBIE C PaJUAIMOHHBIM BBIXOJJOM HOHU3UPYIOUIETO H3IyYEHHUSI.
PagnanyoHHbI BBIXOJ Marepualia J03MMETpa CYIIECTBEHHO BIIMSET Ha
BEJIMYMHY ITOPOTOBOH J03BI, T.€. MUHUMAJIBHOH JI03bI, KOTOPast MOXKET OBITh
PEKOHCTPYHpOBaHa C IOMOIIBIO PETPOCIEKTHBHON ao3umerpun. Cpean
OMOMHUHEpAJOB M  OOBIYHBIX ~ MHUHEpaJoB  Hauboiee  BBICOKUM
paZuManvMoOHHBIM  BBIXOJOM  00JajaloT 3Mans 3y0OB M KBapi
COOTBETCTBEHHO.

Hamn TIPOBECHBI 9KCIEepPUMEHTAIEHBIE W CCIIeIOBAHUS
paZManMoHHOrO BBIXOAA Pa3HBIX 00pas3loB 3Mayd 3y0OB, a TaKKe Pa3HBIX
o0pasuoB kBapua. PajnannoHHBINH BBIXOA dMasld 3yOOB ONpeEessuics IO
CO; paaukanam, a paaualoOHHBIA BbIXOn KBapia mo Al — O  meHTpam.
Hamu ycranoBneHo, 4To Uil yKa3aHHBIX JABYX TpYII MaTepHajioB
CyIIECTBYET MHTEpBal [03, B Ipeleiax KOTOpOro HMHTEHCHMBHOCTH
cootBeTcTByIOmMX curHaioB JOIIP He m3MmeHstoTcs or obOpasna K obpasily
JUI KaKIOW W3 YKa3aHHBIX OBYX Ipymnm oOpasuoB. Takum oOpasom, mpu
OIIpE/IeTIeHHBIX YCIOBMSX, KakK KBapl, TaKk W 5Malb 3yOOB MOXKHO
paccMaTpuBaTh KakK YHHBEPCAJIBHBIE JO3UMETPHI, PaMallMOHHBIN OTKIIMK
KOTOPBIX HE 3aBUCHUT OT KOJIMYECTBA MPEALEHTPOB (IPUMECEH WM JPYTHX
JIOKAIBHBIX ~ OCOOEGHHOCTEH  CTPYKTYphI, KOTOphIE TIpH  OOJy4eHHH
MepexoiT B MapaMarHUTHOE COCTOSHHE), a ONpPEIeNseTcs] TOJIBKO T030HM
BHemHero oOnydeHnsi. Hamu Teoperwdecku onpeneseHbl KpUTEPHH,
OIpeIeNAIONINe HEOOXOJAMMbIE M JIOCTATOYHBIE YCIIOBHS, NPHU KOTOPBIX
uccieayeMble MaTeprajibl MOT'YT OBITh PACCMOTPEHBI KaK yHHBEPCaJIbHBIE
JIO3UMETPBL.

[TonmyueHHble HAMU 3KCIIEPUMEHTAIBHBIE M TEOPETHIECKUE JIAHHBIE O
CBOWCTBAX paJHAIMOHHO-WHIYITUPOBAHHBIX IMaPAMATHUTHBIX IICHTPOB B
Pa3NMYHBIX MaTepuajax MO3BOJSIOT pa3padaThiBaTh HOBBIE MOAXOABI B
perpocnextuBHoi OIIP no3uMerpun U, COOTBETCTBEHHO, MOBBIIIATH
3¢ (GEKTUBHOCTD UCCIICAOBAHUIA, CBA3aHHBIX C TEXHOTEHHOHN 0€30MacHOCTHIO
1 9KOJIOTMYECKUM MOHUTOPHHIOM.
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1. Introduction

Development in imaging of bone, especialy three-dimensional imaging,
provides a significant improvements of the tools by means of which it is
possible to study and understand structural and mechanical functions of
trabecular bone. Thisis essential in diagnosing the osteoporosis. Nowadays
the typical and routine approach is to estimate fracture risk based on bone
densitometric techniques, such as dualenergy X-ray absorptiometry (DXA)
or rarely quantitative computed tomography (QCT). The goa of
densitometric techniques is the measurement of parameters to determine
bone strength, to predict fractures, and to assess effects of aging and
treatment on these parameters. BMD is considered as a suitable predictor of
fracture risk. However, major limitations of bone mineral densitometry are
that it incompletely reflects variation in bone strength [1].

World Health Organization defines the osteoporosis as the systemic disease
of the <keletal system characterized by low bone mass and
microarchitectura deterioration of bone tissue [2]. Hence the prediction of
bone strength can be improved when determining bone mineral density
(BMD) incombination with measures of trabecular microarchitecture.
Structural estimation has not been implemented in clinical routine yet
because adequate diagnostic imaging is challenging. That is why the
imaging techniques and the study of diagnostic methods, based on imaging
study of bones, supplementary in the relation to measurements of BMD,
have the huge meaning for the osteoporosis fractures prevention.

Current techniques of osteoporosis imaging are presented as follows: DXA
(Dual Energy X-ray Aborsptiometry), QCT (Quantitative Computerised
Tomography), pQCT (Peripheral QCT), HR-pQCT (High-resolution
peripheral quantitative computed tomography), 3D QCT or vQCT (3D
Quantitative Computed Tomography), CT (Computed Tomography), ?CT
(microCT), MDCT (Multi-detector row computed tomography), MRI
(Magnetic Resonance Imaging), HR-MRI (High-resolution magnetic
resonance imaging).

2. Outline of available techniques

2.1. Dual Energy X-ray Absorptiometry (DXA)

The present densitometric technique is based on the measurement of X-ray
absorption with the use of the suitable apparatus. The mass of bone and soft
tissues consists on the radiation absorption. DXA works by passing two X-
ray beams through the subject with differing energy levels. One beam is
high intensity and one is low intensity. The absorption of both kinds of the
radiation in the bone is the same in practice, however it changes
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fundamentally in soft tissues. Thanks to this dependence, having the
accessi ble measurements of the absorption of both kinds of the radiation,
one can count what part falls on the bone, that is what there is the mass of
the bone. The notion of the mass of bone (weight) and mineral density are
equivalent in the practice in connection with high degree of the
mineraisation. Dual energy X-ray absorptiometry is the most widely used
and most thoroughly studied bone density measurement technol ogy.

2.2. Quantitative Computed Tomography (QCT)

In general radiology, the term QCT describes the analysis of the CT images
beyond a visual radiological evaluation. Typically, the analysis involves the
use of dedicated software to extract quantitative parameters. It is
noninvasive, cross-sectional bone densitometry method used mainly for
measuring BMD. The advantages of QCT are that cortical and trabecular
bone compartments can be assessed separately and QCT derived measure of
bone mineral density BMD in red, physical unit g/cm3in contrast to DXA,
which determines an areal density (BMDa) measure in g/cm? [3].

2.3. Peripheral QCT (pQCT)

Peripheral QCT (pQCT) defines the application of QCT to appendicular
skeleton sites, such asthearms or legs, thus QCT ismore general than
pPQCT. pQCT scanners are dedicated to bone densitometry. In consequence
there are fewer choices for acquisition and reconstruction parameter settings
than in whole body CT scanners. According to I1SCD Officia Positions[3],
2D dice-based QCT of the spine and pQCT of the forearm can be used for
fracture prediction and for treatment- or age-related monitoring of BMD,

but not for the diagnosis of osteoporosis.

2.4. High-resolution peripheral quantitative computed tomography
(HR-pQCT)

High-resolution peripheral quantitative computed tomography (HR-pQCT)
is a 3D technique enables quantification of bone densty and trabecular
architecture of peripheral bone but isnot widely used.

2.5. 3D Quantitative Computed Tomogr aphy (3D QCT)

3D Quantitative Computed Tomography (3D QCT) or volumetric QCT
(VQCT) isused to differentiate the analysis approach and not the acquisition
technique. It is athree-dimensional non-projectional technique to quantify
bone mineral density (BMD) in the spine, proximal femur, forearm, and
tibia. anumber of advantages to other densitometric techniques: cortical and
trabecular bone can be separated trabecular volumes of interest (VOI) are
largely independent of degenerative changes in the spine, and 3D geometric
parameters can be determined.
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Fig. 1. QCT acquisition (A and C) and analysis schemes (B and D) for mid vertebral
sections:
(A) Single-dlice step and scan CT, (B) 2D QCT, (C) spiral CT, (D) 3D QCT or vQCT [3]

2.6. Computed Tomography (CT)

Computed tomography is a specialized X-ray imaging technique. The area
of the body is scanned by spinning the X-ray source and the sensors around
the patient. The degree of absorption of radiation after passing through the
body is recorded by the suitable detectors. In support about the results of
above mentioned measurements for the next angles of the turn of the
sensors, the computer system counts the degree of absorption of X-ray
radiation for the every smallest three-dimensional element of the studied
layer, called voxel. On the monitor every voxd is represented as the pixel
(point) of grey-level dependent on relative absorption of X-ray radiation of
rtg in Hounsfield’ s unit [4].

The image generation in CT isatwo step process [3]:

- Data acquisition — Spiral CT acquisition protocols are used to scan
larger volumes like one or several, complete vertebrae. Newer systems
equipped with multiple rows of detectors that acquire up to 64 dlices
simultaneously are designated as multi-dice CT (MSCT). Scan times for
MSCT aretypically below 10 s for the lumbar spine or the proximal femur
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- Tomographic recongruction — It describes the mathematical
process of calculating the image from the acquired data. It is important to
separate these two steps, as the operator can select a variety of parameters
for both that influence image quality.

2.7. microCT (?CT)

For quantification of three-dimensional bone structure in vitro high spatial
resolution imaging techniques such as microCT (?CT) are available and
provide isotropic spatial resolution of up to 5 ?m. It consists of the
combination of a micro-CT system and a computer with system control
software and reconstruction software. This system allows reconstructing
non-invasively any cross-section with posshilities to convert the
reconstructed dataset into a realistic 3D-image and to calculate internal
morphological parameters. Several of them, for example pore sizes and
anisotropy, can be calculated from the images.

2.8. M ulti-detector row computed tomography (MDCT)

Multi-detector row computed tomography (MDCT) is clinically applicable
in vivo imaging techniques. Thanks to this, it is possible to achieve in-plane
spatial resolution in clinical examinations of down to 250 ?m with a dice
thickness of 500 ?m. Assuming that normal bone trabecul ar diameter ranges
between 50— 200 ?m, newgeneration MDCT scanners may be capable of
measuring standard trabecular parameters with less error compared to
previous CT scanners|[5].

2.9. M agnetic Resonance Imaging (MRI)

This medical imaging technique is most commonly used in radiology to
visualize the internal structure and function of the body. This technique
allows get image and also it gives information about the biochemical
condition of studied tissues. It is based on magnetic resonance using the
effect of excitement of hydrogen protons and atrophy of this excitement.

2.10. High-resolution magnetic resonanceimaging (HR-MRI)

High-resolution magnetic resonance imaging (HR-MRI) can also be
used to image trabecular architecture of the calcaneus in vitro. The benefit
of HR-MRI compared to MDCT is that it does not require radiation, that a
better spatial resolution can be achieved and that a sagittal scan plane can be
chosen. However, HR-MRI requires longer acquisition times and dedicated
coil technology[5]. Also, it is more fit to motion artifacts compared to
MDCT.

Summary
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Theintelligible introduction to imaging techniquesin diagnosis of
osteoporosis was presented together with more detail ed descriptions focused
on each of techniques.
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Brenenne. lVcnons3yronuecs B HaCTOAIIEe BPpeMsl HAaBUTALIUOHHBIE
MEXaHWYECKHE YCTPOWCTBA W TNPHCHOCOOJEHUS] NMPU HHTPaMeEXyIISIPHOM
OCTEOCHHTE3€ MEPENIOMOB [UIMHHBIX KOCTEH, 3a4acTyl0 OKa3bIBAIOTCS
Manod((GEeKTUBHBIMA.  DTO  OOCTOSTENBCTBO  SIBISIETCS ~ HPUYHHON,
OOBACHAIONIEH CYIIECTBOBAHUE JOBOJIBHO OOJIBIIOrO 4MCIa KOHCTPYKIUH
HAaBUTALMOHHBIX ~ YCTPOWCTB, HO HMX HECOBEPIIEHCTBO IOCTOSHHO
CTUMYJIUPYET MOABJIEHUE HOBBIX Mojenei [1,2].

Martepuansl u  Metoabl. Daxrtopamu, NPENATCTBYIOLUIMMU
YCIIEITHOM pealn3alid HMHTPAMEAYJUIIPHOTO OCTEOCHUHTE3a, SBISETCS
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nepopMaTHBHOCTh (B YOPYrod CTaguM) CaMOro HAaBHTAIIMOHHOTO
YCTPOMCTBA U €r0 OT/JIENbHBIX YaCTEH.

4 1 P
a L

T
P W
4 j
a4
(RS %

Puc.1. PacyérHas cxema ompejeideHusi Nporuda HABUTALMOHHOIO YCTpoiicTBa M
HHTPaMey/LIAPHOT0 (GHUKCATOpa: a) KOHCOJIbHBIN CTep:KeHb ¢ NMPHJI0KEHHOH 00KOBOIl
mrudamomeii cuiaoii; 60) ’mOpa M3rudaIIEro MOMEHTa OT BHeIIHeH HArpy3k; B)
e/IMHUYHAs Oe3pa3MepHasi CHJIA, NPUJIOKEHHAs] B CEYEHHH, e OmpeaesieTcs: mMporuo;
r)3M10Pa H3rudaruero MOMEHTa OT eIMHUYHOMH CHIIbI

PesynbraTtel u o6cy:xkpeHue. PacuérHas cxema HampaBisrouiei
CIHLBI, HAaIpPaBIISIOIIETO CTEPIKHS I camoro Kopmyca
HHTpaMEeAyUIsIpHOrO  (UKcaTopa  IPEACTaBIsSeT COOOH  KOHCOJBHO
3aKperuIeHHbIN crepxkens (puc.1)[3].

CeueHre HaINpaBIISIONIETO JIEMEHTa HABUTAIIMOHHOTO YCTPOMCTBA U
HHTpaMenyJUIsipHOro (ukcaropa NPUHATO KpyryibiM. OceBoil MOMEHT
WHEPUUH ISl TAKOW (POPMBI CEYEHUSI ONPENETUTHCS 0 (hopMyJIe:

| «=nd¥64 1)
rae: d — muaMeTp CTepIkHsL.

[Tporu6 KOHIIA KOHCOJBHOTO CTEP)KHS OMNPENENTUTCS C IOMOIIbIO
uHTerpajsoB Mopa wWiM rpadoaHaJUTHUYECKMM METOIO0M 10 (opmyie
Bepemaruna:

d=XwYy/El (2

rze: 6 — nporud paccMaTpUBAEMOr0 CEYEHHS CTEPIKHST;  — IUIONIA b
SMIOPB U3TMOAIOMIMX MOMEHTOB; Y - OpJIMHATa Ha EAMHWUYHOHN 3ITIope,
pacIionoXeHHasi o LEHTPOM TSDKECTH CHIIOBOM smtopsl; El - xéctrocth

crepxus (E - momyns ynpyroctu, | — oceBoilt MOMEHT WHepUUM); 1 =
1,2,3,.....n — 4KCIO TPY30BHIX YYAaCTKOB B PacCMaTPHBAEMOM JJIEMEHTE
KOHCTPYKIIUH.

Beipaxxenue (2) mocie mnpeoOpaszoBaHuid Jaér dopMmyry Uit
OIpeIeIICHUs MPOoruba KOHIA KOHCOIBHOT'O CTEPIKHS TPH JICHCTBUU HA HETO
cuibl P:
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& = PI¥3E (3)

OmnpeaenuM 3HaAYCHUE TOMMYCTUMOW BETMIUHBI H3TUOAOIICH CUITHI P,

HE BI>I3I>IBaIOIJ_IeI71 B MaTepHrai€c KOHCTPYKIIHUHU OCTATOYHBIX I[e(l)OpMaHHfI. J4 3
YCIIOBUSI ITPOYHOCTH TP U3THOE:

c=Mpmx/Wyx < |[o] 4

rae: © — JeHCTBYIONIME HOPMaylbHbIE HAmpskeHus; [c] —
JIOMYCTUMBbIE 3HA4Y€HHs HOPMAJIbHBIX HaNpsOKEHUM Juisi  MaTepuana
KOHCTPYKIUH; My — BEIUYMHA H3THOAIONIETO MOMEHTa B OITACHOM

CeYeHHH; Wy - OCEBOH MOMEHT COMPOTHBIICHHUS MOMNEPEYHOrO CEUCHHS
paccMaTpHBAEMOr0 JIEMEHTA KOHCTPYKIINH.

IMockonbky M mex = Pl (I — mmuHA paccMaTpuBaeMoro jieMeHTa
HABHTAI[MOHHOTO YCTPOHCTBA, pUC.1a), a OCEBOIl MOMEHT CONPOTHUBIICHHSI

W, =nd¥32 (5)
TIOZICTABIISIS B BIpaskeHue (4) mocie npeodpa3oBaHust MOTYIUM:
P<nd®[o] /32 (6)

BBIp@)KEHHE JUIS ONpPEACICHUS OMyCTUMOW Crubaromeil Cuibl, He
BBI3BIBAIONIEH IDIACTHYECKUX JAedopManuii B 3JIEMEHTax KOHCTPYKINHU
HaBHUTallMOHHOT'O YCTPOWCTBA.

W3 BeIpaxxenus (6) ciemyer, 4To BeJIMYUHA JOITYCTUMOM crudaromiei
cwtel P = f (d, I) — T.e. 3aBUCHT OT ;auaMeTpa M JUIMHBI 3JEMEHTA
KOHCTpyKLUH [4].

[TockonbKy MEAMIMHCKUA MHCTPYMEHTApWUi H3TOTAaBIMBAETCS W3
ononHeptHoi ctanm 12X18HI9T, moxynes ynpyrocru |-ro pona B pacuérax
npussT: E=2 -10° kr/cM% a oCHOBHOE JIONYCTUMOE Hampspkenue [o] =
3600-5870 kr/cm® TloxctaBisii B BbIpakeHHE (6) HIDKHIOW TPAHHILY
BEIMYMHBI  JOMYCTUMOIO HANPSHKEHHS Uil pasHeiXx | momydum
COOTBETCTBYIOIINE 3HAYEHHS JOMYCTUMOrO YCWIUs (BEIMYMHBI CHIBI P)
JUI Pa3IMYHBIX BO3MOXKHBIX 3HAYEHUH TI'€OMETPHYECKHUX XapaKTEPHCTHK
HAIPaBJIISIONIETO 3JIEMEHTa HABUTAIIIOHHOT'O YCTPOMCTBA.

BruiBoabI

1. TlomydyeHHble pacyéTHBIM MOYTEM pe3yabTaThl JalOT BO3MOKHOCTb
ONpEeNeNUTh  JOMYCTUMBIC  pasMepbl  HANpPABISIONMX  3JIEMEHTOB
MEXaHHYECKHX HABUTAIIMOHHBIX YCTPOWCTB, MPU KOTOPBIX BO3MOXHO
00€CeYnTh TOYHOCTh BBEICHUS OJOKUPYIOIIUX K  (PUKCHPYIOMIUX
9IIEMEHTOB OHOTEX HUYECKOH CHCTEMBI MPU OCTEOCHHTE3E.

2. Tlpuemiemas TOYHOCTh BBEICHHUS OJOKHPYIOUIMX H (UKCHPYIOUIUX
9JIEMEHTOB IIPU CO3JAHUH MHTPAMEAYJUIIPHOTO OCTEOCHHTE3a BO3MOXKHA HA
paccrosHuu | = 20 cM OT MecTa KpEIUICHHsS HAMpaBIISIONIEro 3JIeMEHTA
HaBuraTopa npu ero auamerpe d = 6- 8 mM; Ha paccrosaum | = 30 cm -
npu d =8 Mm.
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3. Ilpu paccrosauu | = 40 cM 10 MecTa KpelICHHs HAMPABIISIOLIETO
SNIEeMEHTa HABUTAIMOHHOTO YCTpOWcTBa mpu ero guamerpe d = 8 MM
HEoOXoMUMasi TOYHOCTh BBEICHHS OJIOKHPYIONUX WIH (PUKCHPYIOIIHX
9JIEMEHTOB B OTBEPCTHSI M NPOPE3U HHTPAMENY/UISIPHBIX KOHCTPYKIIHMA
obecrieueHa OBITh HE MOXET B CHIY KOHCTPYKTHBHBIX OCOOCHHOCTEU
ycTporicTBa. B 3TUX citydasx HE0OXOAUMO UCIOIh30BAHNE HABUTAITMOHHBIX
YCTPOMCTB € TakoW KOHCTPYKTHUBHOW KOMIIOHOBKOH, KOTOpasi MO3BOJHUT
00eCIIeYnTh BEICOKYIO KECTKOCTh KOHCTPYKIMU U, TEM CaAMBIM, TPEeOYeMYIO
TOYHOCTb.

Jlutepatypa

1. Ocmeocunmes. Pykosoocmso ons epaueti / Iloo peo. C.C.Tkauenro,- JI.:
Meouyuna-1987,-272 c.
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E.I1. Mexcenunoii.- K.: 300pos’s—1980.-216¢.

3. Anypves B.U. Cnpasounux KoHcmpykmopa-mawunocmpooumens, mom 1.-M.:
Mawunocmponue,-1974.-416 c.

4. Cnpasounux mexnonoza-mawiunocmpoumeins ¢ 2-x m. / noo peo. A.I'.Kocunosoti,
P.K.Mewepsxosa.-M.: Mawunocmpoenue,-1985.-496 c.

TEXHOJIOI'TA TA BIBBAHIﬁHE OBJIATHAHHSI
JJIA BIOJIOT'TYHHOI AKTUBAILII BOJIHU

Cinin P.I., I'opoces A.1.
Xmenvnuyvkuil nayionanbruil ynieepcumem, Ykpaina

Bigomo, mo cTpykTypy 3BHYaiHOi BOOM SK (Di3MYHOrO Tija
YTBOPIOIOTH B OCHOBHOMY HE OKpeMi ii MOJIEKyJH, a acowiarii MOJIeKyI -
MIKpOKJIacTepH, TOOTO OaraTosiiepHi KOMIUIEKCHI CIIOJy4EeHHS, OCHOBY
MOJIEKYJSIPHOI CTPYKTYPH SKHX CTaHOBUTH O0'€eMHHMH Kapkac - KOMipka 3
aToMiB - Oe3mocepeaHbo 3B'si3aHUX MiK coboro (puc.l). Lumm aTtomamu
HaWyYacTillle € MepexifHi MeTaju, TMOTIM - HENmepeXiiHi, a TaKoX Taki
HEMeTalM sK ByrJjenb, Oop, KpeMHiil, cipka, azor, docdop. Jesxi 3 mux
€JIEMEHTIB MPUCYTHI y BOJ Haituacrime y gopmi xiMiuHux cronyk. Came 1i
aTOMHM ¥ BUKOHYIOTh (DYHKIIO IIEHTPIB YTBOPEHHS BKa3aHUX KOMIPOK i,
KpiM TOro, iX CHOJYKH € IIKi[UIMBUMH /IS )KMBOT'O opraHizmy. Monekynu
BOJIM Ta JesKi iHII CKJIAZOBi ii YaCTHHKM MAlOTh 10 JIBa €JIEKTPUYHHX
PI3HONMEHHMX PIBHMX 3a BEJIMYMHOIO TOYKOBHUX 3apsiIiB, SIKI 3HAXOAATHCS
Ha JesAKifi BigCTaHI OOMH BiJ OAHOrO, TOOTO BOHHU € MIMOJISMH BOJIU.
BumeBkazaHi aTroMu Ta WO € OCHOBHOIO NPUYMHOIO YTBOPEHHS
MIKPOKJIACTEPHOI CTPYKTYp BOAW. MOJEKYIM NHTHOI BOJAM 3a3HAIOTH B
oprasi3mi CTPYKTYPHO-Opi€HTAIIHY BITOPSIIKOBAHICTB, TO0TO
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TIepeTBOpPEHHS ii B Tak 3BaHy «OKUBY BOIY», Ha IO BUTPAYAETHCS OJIM3BKO
70% eneprii ii 3acBOEHHSI OpraHi3MOM. BJINM3BKOIO 110 «KHMBOi BOAW» 3a
CTPYKTYpOIO € Tajla BOJA.

Puc. 1 - Moaeai kJ1acTepHUX CTPYKTYP BOAU

Bimomuii crioci6 opep:kaHHs MUTHOT BOIM, OJM3BKOI 32 CTPYKTYPOIO
JIO Tayol, KW BKJIIOYAE KUITATIHHS BOAW NPOTSroM 1 -2 XBWJIMH, pi3ke
oxonokeHHs 10 temrepatypu 20-30°C, 3aMOpoKyBaHHSI, HarpiBaHHs 10
TAHEHHS Ta YTBOPEHHS OYPYJBKH, sIKa MICTUTh Maike BCl JOMIIIKH Ta SKY
BUAAJISIOTH 3 Boxu. Llei criociO 103Bossie O4MCTUTH BOAY BiJ| IIKIIIMBUX Ta
OTPYHHHUX PEYOBHH, CTEPTH 3alMCaHi B ITaM'sITh BOAH MMATOJOTIYHI (aKTOpH
€K30I€HHOT'0 TIOXO/DKEHHS, Ha 3-7% 3HU3UTH BMICT JIEUTEPIIO Ta YTBOPUTH
CTPYKTYpy Bomu, Onm3pKy 10  ««kuBOi». [Ipore cmocid €
MaJIONPOXYKTUBHAM. 3HAYHO NPOAYKTHBHIIIMM € BiIOMHUHA croci
ofiep>KaHHs OYMIIEHOI O10JIOTIYHO aKTUBHOI MHUTHOI BOJAM IUIIXOM BIUIMBY
Ha TOTIK BOAM MarHiTHAM TOJIEM CHJIOBI JIiHIi SIKOTO IEPEeTHHAIOTH IOTIK
[1]. MarniTHe mosie BUKIMKAE MOBOPOT JAWIIONIB, SIKi y 3BHYAiHINA Boi
pO3TalIOBaHI XAaOTUYHO, BiJIIOBIHO O MArHITHUX CHJIOBHX JIiHIH, TOOTO
mepeopieHToBye mumoii, lle Tpu3BOAUTH 7O 3MIIHEHHS 3B'S3KIB MiXK
MOJIEKYJaMH Ta YaCTKOBHUH iX pO3pPHB, YaCTKOBE CTHPAHHS 3 IaM'siTi BOIH
MaTOJIOTIYHUX (DAKTOPIB, YTBOPEHHS JAESKOI CTPYKTYpHO - Opi€HTOBAHOI
BIIOPSJKOBAHOCTI. B pe3ynbrari 4oro 3MIHIOETBCS CTPYKTypa BOJIH,
IHIIUMH CIIOBaMH, BiOyBaeThesl i pecTpykrypuzamis. | 4um cuibHime
MAarHiTHE I10JIe THM OLJIbIITYy PECTPYKTYpH3allil0 BOHO BUKITUKAE.

Pectpykrypu3oBaHna Boja TaKUM YWHOM 3HA4HO JIETIIE MiATaeThCs
BIUIMBY TMOJAJbINOI il pecTpyKTypu3amii, Hampukiag, OUIIXoM il
MIPOITyCKaHHA 4Yepe3 IIap MiHEepaJiB 3 JIbOJONOAIOHOI0 MOJEKYISPHOO
CTPYKTYPOIO, IO HAOIIKYE CTPYKTYPY IMMUTHOI BOIM JIO CTPYKTYPH TaJIOI.

Bimomuii Takox cmoci® oxepkaHHS Oi0JIOTIYHO aKTUBHOI BOJU
LUISXOM ii eHepreTHYHoi 0OpoOKH B POTOPHOMY KaBiTaliHHOMY ITPUCTPOI
mpu temnepatypi 15-70°C, mpotsrom 5-50 mUKITIB i 4acTOTi OOCpTaHHS
poropa kagitaropa 2000-12000 06epTiB 3a XBUIHHY.

Bimomuii mpucTpiit st O10JOTiYHOI aKTHBAIlii BOAM, IO MICTUTh
CKJIISIHY €MKICTh 1 aKTHUBYIOYI €JIEMEHTH 13 IIPUPOJHOTO aKTHBHOTO
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MiHepaJly KpeMeHI0. AKTHBYIOYI €JIEMEHTH pO3MIlIeHI B €MKOCTI,
HanoBHEHOi BoAOK [2]. OCHOBHOIO BaJO JAaHOTO HPUCTPOIO € BEJIUKA
TPUBAJIICTh MPOIIECY aKTUBAIT Boau (2-3 mobwu).

ABTOpaMHM  3alpOIIOHOBAaHAa  TEXHOJIOTISI ~ Ta  KOHCTPYKIiS
KaBiTaIliHHOTO ITPUCTPOIO /ISt O10IOTiYHOT aKTUBAIii BOJM sIKa IMOKa3aHa Ha
puc.2. Bin ckmamaerbest i3 koprmyca 1, B SKOMY Ha JHI BHUKOHaHa
TIepEropoika 2 3 OTBOPOM 3, SIKH Ma€ TOCTpPi Kpalku Ta pyxoMa MeMOpaHa
4 3’e¢nHaHa mrToKoM 5 3 BiOpompuBOmOM 6 (y CYKYITHOCTI €JIEeMEHTH
2,3,4,5,6 cxianmaroTh TigpokasiTaTop). BiOpompuBom 6 BCTAaHOBJICHO Ha
IUIMTI 7 JUIA TaciHHS Tapa3WTHUX KoJWBaHb. B kopmyc 1 BcraHoBieHa
HeMeTaJliyHa €MKICTh 8 sika MICTHTh BepxHIO 9 Ta HwxkHIO 10 ciTkh, Mix
SKMMH PO3MIIIEHO AaKTHBYIOUi €JeMEHTH 13 IPUPOJHOTO AKTHBHOTO
MiHepasry KpemeHro 11. €wmkictb 8§ ymligbHEHa TYMOBUM KinblieM 12
BiTHOCHO Kopmyca 1 Ta 3akpuBaeThcs Kpumkoro 13. B xopmyci 1
BCTAaHOBJIEHO KpaH 14 1yist 3muBy Bomu 15 micist npotecy ii akTuBarii.

[pamoe ycraTkyBaHHS HACTYIHHMM YHMHOM: Boja 15 3anmMBaeThCs y
€MKICTh 8, MPOXOANTH Kpi3h IIUIMHA MK aKTHBYIOUMMH eJleMeHTamMH 12
SIKI YTBOPIOIOTBCSI 3aBJISIKH iX po3MipaM (10 10 Mm), mpoTikae Kpi3b OTBip 3
Ta 3aMOBHIOE EMHICTh MiJK TIEPETOPOKOI0 2 Ta PYXOMOIO MeMOpaHoo 4.

Puc. 2 — KoncTpykTHBHA cxema BidpauiiiHoro npucrpoo

[Ipn 3BOpOTHO-TIOCTYNANBEHOMY PyXy BiOpompuBOmy 6 KOJMBaHHS
4yepes3 IITOK 5 MepefarThes pyxomiit MemOpani 4. B otBopi 3 mouunnae
0araToKpaTHO IMPKYJIOBATH PiHA 15 CTBOPIOIOYH CTPYMiHb PIIUHHU KU
MIPOTIKA€E TaKOX 0araToKpaTHO Kpi3b aKTHBYIOUHH ereMeHT 1.

Ilpu  mpoxomkeHHI piAWHK Yepe3 OTBip 3, 3aBASKH HEBHOMY
CHiBBiIHOIIEHHIO JiaMeTpa pyxoMoi MemOpanu D no miamerpa d otBopy
(D/d = 12), migibpaHuM BiJMOBIIHO AMIUTITYJi Ta YacTOTi KOJUBAHb
BiOponpuBOAY B OTBOpI 3 TEpiOAWYHO YTBOPIOIOTHCS KaBiTalliiiHi
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MOPOXXHHUHU, TOOTO, BUHUKAE TiJIPOKABITAIlS, SIKA TAKOXX CHEPTETUYHO
BIUIMBAE HA CTPYKTYPY BOJIU.

Hocminu [3] mo akTuBarii 0i0JIOTiYHOT aKTHBHOCTI BOJH, IPOBEICHI
Ha BiOpauiifHoMy NpuCTpoi, oKa3zain 3MiHy il OCHOBHUX mapamMeTpiB 3a 30
XBUJIMH: 3MCHIIICHHS IMOBEPXHEBOTO HATATY Ta 30inbmenHs pH Bix 7 pH no
8,2 pH, mo roBopuTh MPO PO3PUB BOJHEBUX 3B’S3KiB Ta 30UIBIICHHS
010JIOrIYHOI aKTUBHOCTI BOH.

TakuM YWHOM, 3aMpOINOHOBAHA TEXHOJOTiSI Ta BiOpariidHui
NIPUCTPiH, JTO3BOJISIE CYTTEBO CKOPOTHTH TPHUBANICTh aKTHBAalii BOAW B
JIOMAITHIX yMOBax 0€3 3HWKEHHs 11 010CHEPreTUYHOI aKTHBHOCTI 3aBJISKU
OJJHOYACHOMY 3aCTOCYBAaHHIO TiIpOKaBiTalii Ta MPUPOJHUX AKTHBYIOUHX
MiHepaJIiB.
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MUTOXOHJIPUHA PACTEHUI
B HOPME U ITPU CTPECCE

Knumuyx Jmumpuii Anexcanoposuy
Hnemumym 6omanuxu um. H. I'. Xonoonoeo HAH Vkpaunwi, yi. Tepewenrxosckas, 2, Kues,
01601, Yxpauna, men. 80442341343, e-mail:microscopy@botany.kiev.ua

Mopdororus, KOIUIEeCTBO U PACHPEACICHHE MUTOXOHJIPHIA MOTYT
3HAYUTEIHHO BAPHUPOBATH B PA3JIHUUYHBIX THMAX 3YKAPHOTUUYECKHX KIETOK
(Bereiter-Hahn, 1990; Bereiter-Hahn, Voth, 1994; Griparic, Bliek, 2001).
Bbicokass ~ IUIACTUYHOCTh ~ BHYTPHOPTaHEIBHON  OpraHu3anud  MpU
AKCTPEMATEHOM JelcTBUU (akTopoB OKpPYKaIOIIeH cpesl,
MATOJIOTUICCKOM COCTOSTHHH Pa3IMYHOTO MPOUCXOKICHUS, OOYCIOBIICHBI
U3MCHEHHUSMHU B DHEPTETUUCCKOM OOMEHE, OTOOpakaeT OJUH W3 HauOoee
M3BECTHBIX MPUMEPOB CTPYKTYPHO-(PYHKIMOHATIBIOIO €IUHCTBA B KIIETKE.
B nurepaType UMeETCs JOCTATOYHO CBEJACHUM O HETUIIMYHON OpraHU3aIiuu
MUTOXOHJIPUI B TMPEACTABUTENEH Pa3IUYHBIX TAKCOHOMHUYECKHX TPYIIIL,
KOTOpBIE MOTYT OBITh CBSI3aHBI C BBITOJIHEHHEM HMH JPYIHX, KpPOME
OKHMCIUTENbHOTO  (ocopwimpoBanus,  ¢yHkuuid.  Hanpumep, B
OTHOKJICTOYHBIX ~ BOJOPOCNISAX MHKPOCTEpUYyCa H  XJIAMUJAOMOHAJBI,
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TPUMAHOCOM, CHEPMHUSX MHUTOXOHJIPHUOM IIPEACTAaBIICH OJHOW TMTaHTCKOW
opranemnoii (Yenuos, 1978; Ernger, Schatz, 1981). B cmepmatuaax
HEKOTOPHIX HACEKOMBIX OTJIEJIbHBIE MUTOXOHIPHH MOTYT OOBEAMHSITHCS
MEXIy co00H, 00pa30BEIBATh MUTOXOHIpUANBHEIC Tebia (Uerros, 1978).
B uactu k1eTok KOpHEBOTO areKkca JIONUHA 0eIoro MUTOXOHAPHOM HMEET
BUJ HUTENOAOOHBIX 00pa30BaHMi, INPOHM3BIBAIONIMX BCIO HUTOILIA3My
(Gunning, Steer, 1975).

K Hernnu4yHO! oOpraHu3alMd MHTOXOHAPUH MOXKHO OTHECTH
NIPUCYTCTBHE B MATPUKCE 3HAUUTENBHBIX 32 pa3MepaMHd BKIIOUEHUH
budbpwusiproit  (Steinert, Assdl, 1967; Suzuki, Mostofi, 1967) wm
kpuctauimueckoir  (Leak, 1968) mnpupomsl, oTMedaeMmble B KIJIETKAax
KMBOTHBIX M PACTHTENBHBIX OpPraHuU3MOB. B psne ciyyaeB mnoka3aHa
OenkoBasi NpUpoJa  KPHUCTAUIOB MO HMX  YYBCTBUTEIBHOCTH K
nporeonutinueckuM  pepmertam  (Lance-Nougarede, 1966). B
MUTOXOH/IDHSIX MHOTHX TIPEJICTaBUTENEH TO3BOHOYHBIX U O0€CII03BOHOYHBIX
Obutn naeHTrdurpoBans! kKpuctamisl riukoreHa (Tyler, 1992). B csizu ¢
TEM, YTO BKJIIOUEHHUS B BHJE KPHCTAJUIOB HAOJIOAAIOTCS B OpraHemax c
HE3HAYHUTEIILHBIM KOJIMYECTBOM KPHCT, X MOSBIEHHE WHOT'IA CBSI3BIBAIOT C
nereneparpiein mocnequux  (Tyler, 1992). C mnomompo 3IEKTPOHHOU
MHUKpPOCKOIUHU 1 MeueHoro tumuauna Crelineprom (Steinert, Assel, 1967)
ObUIO TIOKa3aHO, YTO OJIEKTPOHHOIUIOTHBIE BKIIOYeHHs (uOpwin B
KAHETOIUTacTaX -  cHenuduYecKux  opraHemgax  HpeIcTaBUTENeil
JOKTYTUKOHOCLIEB, TpencraBisiior coboir  momekynel JIHK, a camwu
KAHETOIUTACThl  SIBJSIFOTCSL  CHENMATU3UPOBAHHBIMH  MHTOXOHIPHSIMH.
Cornacio  Bapny (Ward, 1962) TumuuHble MUTOXOHIPHUH OOIMTOB HA
PaHHUX CTAJUSAX PA3BUTHS COJEPIKAT OEIKOBBIE BKIIOUEHHS, CO BPEMEHEM,
nmo Mepe aupdepeHIUannN KIETOK, NPEBPAINAIOTCS B  JKEITKOBBIE
TUIACTUHKH. VIHBIM NpHMEpOM CTPYKTYpPHO-(DYHKIIMOHAJIBHBIX HU3MEHEHUH
MUTOXOH/IpHH B Tporiecce TuddepeHraniy KIeTOK KOPTHKAIBHOTO CI0s
HA/IMOYEYHUKOB KPBIC, MOXKET OBITh MX y4acTHE, KPOME OKHCIUTEIbHBIX
MIPOLIECCOB, B CHHTE3€ CTEPOMAHBIX IopMOHOB (Sabatini, De Robertis,
1962).

O upe3BbIYANHON YHUKAIBLHOCTU MUTOXOHJPHUHA PACTUTEIBHBIX
KJIETOK CBUJIETEIHCTBYIOT MOJIEKYJISIPHBIE HCCIIEIOBAHUS ITOCIEIHHUX JIET.
'eHeTnueckas cucreMa MUTOXOHIPUI BBICHIMX PAaCTCHUH SIBISIETCS HE
TOJBKO caMOl OOJBIION Cpear KIIETOK SYKapHOTOB, HO M XapaKTepU3yeTcs
pa3HooOpasuemM U BbICOKOM m3MeHYMBOCTRIO (Douce, 1985; Douce,
Neuburger, 1989; Levings, Brown, 1989; Griparic, Bliek, 2001). Kpome
ocHOBHOHW KombleBoir Monekynbl JIHK, MuToxoHapuanbHBIA (MT) T€HOM
BBICHINX PACTEHUH MOXET COZEpKaThb OOJNbIIOE KOJMMYECTBO KOJNBIEBBIX U
munetbix  momekyn JHK wu  PHK  He3HauuTenbHBIX  pa3MepoB,
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yrnomobnseMbIx ¢ miazmugamu, smucomamu (Sinenki et a., 1978;
Brennicke, Blanz, 1982; Bendich, 1985), Ouonoruueckas poib KOTOPBIX
HeBbIsICHeHa. [lpenmonaraercsi, YTO OHM MOTYT HMETh OTHOIIEHHE K
LUTOIUIa3MaTHYeCKO MyKcKoi crepminbHocTH (Newton, 1988). Oxnolt u3
NPUYUH  MOJIEKYJISIPHO-TEHETHYECKOT0  MOJUMOpGH3Ma M BBICOKOTO
COJIep)KaHMs MT TE€HOMa B KIJIETKaX BBICIIMX PACTEHUH SIBISIETCS
CHOCOOHOCTh T'OMOJIOTHYHBIX YYaCTKOB MOJIEKYJ HYKJIEHHOBBIX KHCIOT K
pekomOuHaluu, u3dupatenabHoi amruudukarmu (Levings, Brown, 1989;
Belliard et al., 1979). Hauboxnpuias HeycTOHYMBOCTH MT T'€HOMa BBICIINX
pacTeHuil BBISBIEHA B KJIETKaX CYCHEH3MOHHBIX M KaJUIYCHBIX KYJIBTYp, a
TaKXKe B MOJTYYCHHBIX M3 HUX coMatudeckux rudpumax (Rode et al., 1987;
Shirzadegan et a., 1991; Weigd et al., 1995).

W3BecTHO, YTO MUTOXOHJPUHM NPHYACTHBI K OTBETY PACTHUTEIHEHOTO
OpraHu3Ma Ha CTPECCOBBIE BO3JEHCTBUS, 3alpOrpaMMHUpPOBAHHOW THOENn
KJIETOK - aromnTo3y. Pa3nnyHble CTpPEecCOBBIE BO3JEHCTBUS YCHIMBAIOT
MPOAYKIUIO AKTHBHBIX KHUCIOPOAHBIX MetabonutoB (Gonzalez-Flecha,
Boveris, 1995; Kubo et al., 1999), OCHOBHBIM HCTOYHUKOM KOTOPBHIX B
KJIETKE SIBJISIIOTCS. MHTOXOHJpUH. CTpEeccoBBIE YCIOBHS HWHIYIHUPYIOT
TaKke anbrepHaTUBHYIO CN-pe3uCTEHTHYIO OKCHIa3y, KOTOpas MOXKET
CHHXKaTh YPOBEHb aKTHBHBIX KUCIOpOAHBIX MerabomutoB (Maxwell et a.,
1999). B ycnoBusix cyOONTHMalbHBIX TEMIEPATyp B MHTOXOHIPHSIX
nHTeHcupuuupyercst cuHTe3 OenmkoB 3 cemeiicte BTII70 n BTII90
(Neumann et al., 1993; TlonoBunkuH u ap., 1999). Ilpeanonaraercs, 4To
OJHMM U3 TEPBHYHBIX TPHUITEPOB arloNTO3a SBISETCS OCBOOOXKICHUE
muroxpoMa C W3 OpraHeiul, CONPOBOXKAAIONIEECS CHIDKEHHEM CHHTE3a
AT®, pa3BuTHEM OKHCIUTEIBHOIO CTpEcca, MOBPEKICHUEM MOJIEKYJI MT
JHK (Kluck et al., 1997; 3enkoB u ap., 1999). B pacturensHOM opraHu3Me
amoNTHUYECKHE TPOLECCHl MOrYT OBITh CONpPSDKEHBI C OTBETOM Ha
narorennyio uHpekimo (Greenberg, 1997), 3aBepluaromiMu CTagusIMu
pasmuuHbIX GopM KierouHol muddepenmmaruu (Nooden et al., 1997).

MuroxoHpun YHHUKaJIEHON CTPYKTYPHO-() yHKIIMOHAJIEHOH
OpraHU3alliK BBUIBICHBI B KJIETKaX MOP(OreHHOro Kamryca ropoxa Pisum
sativum L. Hapsny ¢ THIMYHBIME OpraHe/UIlaMH B HE3HAYMTENBHOH 4acTH
TIONYJISAIUK KJIETOK OOHAPY)KMBAIOTCSl TUTAHTCKHE OPraHeNsIbl BBITSIHYTON
win  ra"reneBugHoil  dopmbl  (Kmumuyk, 2000). Crenmduueckoit
0COOEHHOCTBIO OpraHM3alKu HeoOBYHBIX MUTOXOHApHH (HM) sBnsercs
HaJIM4Ue B MaTpukce (GUOPHIUISPHBIX BKIFOYEHUH, PACIIOIOKEHHBIX BIOJIb
JUIMHHOW ocH. B oTiMume oT 0OBIYHBIX MUTOXOHJPHUH, KOTOPBIE, H3BECTHO,
JIeTSITCSL Ha TIPOTSDKEHWM KIIETOYHOrOo IWKNa ofuH pa3 (momonam), HM
CHOCOOHBI ~ NPOAYIHMPOBATH  JOMOJHWUTEIBHBIE  OpPraHelIbl  IyTeM
HEpaBHOMEPHOI'O JIEJIEHHs, MOYKOBAHUS IUCTAIBHBIX pacmupenuit. [Ipu
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9ToM (UOPWILISIPHBIA KOMIIOHEHT HE pacHpeeNsieTcss MEXIy ITOYepHUMHU
OpraHe/siaMH, TOJOOHO MHUTOXOHJpHANTRHOMY HyKIeoway y Physarum
polycephalum (Kuroiwa et al., 1977), a ocraercs B Gosnbliieii 3a pazmepamu,
MatepuHckoii opraHeiie (HM). IlomoOHbIA THIT jAeneHus MHUTOXOHIPUI
orMeuanu ManeTian u Mroneranep (@peit-Bucnunr, Mroneranep, 1968) y
MXOB, B KOTOPBIX CpE3aHHBIE JIUCTOYKH OOpa3yloT HOBBIE DPAaCTEHHSI.
[Mpouecc HOBOOOpa3oBaHMsI HauWMHAETCS C JAeAnGepeHInannud KIETOK
ACCUMMJIMPYIOIINX TKaHel B MepucteMaTndyeckue. [Ipn aToM oMonoxeHuto
TIOIBEPTaJIUCh HE TOJBKO KJIETKH, HO W OpPraHesulbl, IyTeM MOYKOBAHUS
WHHUIIMATIBHBIX YACTHIL OT 3PENbIX MUTOXOHAPHI U MITACTHUI.

BeIpanmBanue KayulyCHOH KYJBTYPhI IOpOXa B YCIIOBHSIX HHM3KOH
TIOJIOKUTEIIBHOW ~ TeMIlepaTyphl, yabTpaduoneroBoro  oOmydeHHs
CONPOBOXKJAach BO3pAacTaHHEM uucia Kierok ¢ HM, uro morio ObITh
CBSI3AHO € TOBbINICHHEM  TpaHcopMaimu  (YpOBHS  MyTanui
mutoxonapuansHoi JIHK) y3koauddepeHnnpoBanHoOi 4acTH KIETOYHOH
TIONYJISILIUM B OTBET Ha CTPECC.

[lpuBeneHHble  CBEIEGHUS  CBUAETENBCTBYIOT O  BBICOKOHM
TUTACTUYHOCTH, YHUKAJILHOCTH M CIIOKHOCTH CTPYKTYPHO-(QYHKIIMOHAIEHON
OpraHM3allM¥ MUTOXOHJIPHH, a TaK)Ke OrpaHMYEHHOCTH HAIIWX 3HAHUH 00
UX poiM B TIpoleccax KIETOYHOH auddepeHIranny, OTBeTe Ha
SKCTpEeMaIbHBIE JIEHCTBUS (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Cexknuusa npodjgemM o0Opa3oBaHUNA

COLIUAJILHBII HATYPAJIU3M — MUPOBO33PEHUE
COILIUAJILHOTI'O MPOT'PECCA (K JUCKYCCHUM IO
BOITPOCY «SIBJISIETCS JIU COLIUAJILHOE
MMPAPOTHBIM?»)

Kocmenko Anexcandp Huxonaesuu, Uncmumym 2ocyoapemea u npasa um.B.M.Kopeyxozo
Hayunanvhoti akademuu Hayk Yrpaunol. Kues, yn. Tpexcesimumenvckas, 4. Ten.:
+38(044)2783268. E-mail: natur49@list.ru

[IpencraBnsiercs, YTO TPOSUIEHHS COBPEMEHHOIO TIJIO0AIEHOTO
KpHU3UCa UMEIOT CBOUM KOPHEM KPH3HC CONUANBHON KYJIbLTYPBI JIIOJEIH,
KOTOPBII COCTOMT B KPHUTHYECKOM paclpOCTpaHEHHMHH B OOIIECTBE
CBOEBOJIMS U WLTIO3UM. Byayun mopaskeHsl «KOMILIEKCOM» CBOEBOJIUS U
WLIIO3MIi, JTIOAM HapylaroT Te 3akoHbel Matepu-IIpuposl, koTopsle OHa
JIaeT UM JJIsl UXHEW )KU3HH B OOIIECTBE. ..

ConuanbHble SBJIEHUS, KaK MPOSABICHUS BOIU U CO3HAHUA JIIOZCH,
CTaHOBSITCS ONACHBIMU JUI CAMMX K€ JIFOAEH TOr/a, KOrja OHM HapyIlaroT
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3akoHbl Matepu-Ilpupoast. Marte-Ilpupona — 310 To, yro mopoxpaer
BCe Cyllee W /1aeT eMy 3aKOHBI Uil CYHIECTBOBAHMS, CO31aBasi TAKHM
oOpazom Muponopsiiok.

Bce cymee mposiisiercss B Buie (DU3HYCCKUX, OUOIOTHUYCCKUX U
COIMANIbHBIX siBJIeHUM. {7151 Bcex aTux siBnenuit Matb-IIpupona naer csou
3aKOHBI cyliecTBOBaHMA. K COIMaIbHBIM SBJICHUSIM 3TO OTHOCUTCSI B TaKOH
&Ke Mepe, Kak K (u3nueckuM u OuonmormdecknuM. Ha 3ToM OCHOBBIBaeTcs
ujies1 IPUPOAHON LEJOCTHOCTH Mupa. Mcxons u3 3Toil uaeu, no-HOBOMY
cienyer GpoOpMyIMpOBaTh «OCHOBHOW Bompoc ¢uiaocopum»: «Kakas ponb
BOJIM M CO3HAHHUA JIIOJIEH B MHUpE, CYLIECTBYIOIIEM IO 3akoHaM Matepu-
IIpuponsi?». B cBere »ToW € HAEH NPUPOAHON LEIOCTHOCTH MHpa
peleHre yKa3aHHOTI'O BOIPOCa MOXKET OBITH TOJNBKO TakuM: «Poib Bomu n
CO3HaHMS JII0/IeH B MHpe, CYIIECTBYIOIIEM 10 3akoHaM Marepu-Ilpuponst,
COCTOHMT B TOM, YTOOBI MpHUCIIOCAOIMBATh UX JKM3Hb K 3aKOHaM Matepu-
IIpupons».

Kaxk nokasvieaem onvim 3noxu Ilpoceemumenvcmea XVII-XVII|
6€K06, COUUANLHBIIL NPOZPECCC 6Ce20a OCHOBLIBANCA HA NPOZPECCUBHOU
uoee nOOYUHEeHUs 601U U COZHaAHUA at0oell 3akonam Mamepu-IIpupoowt,
deiicmeue KOMOpPvIX pACHPOCMPAHAEMCA He MONbKO HA (u3uyecKkue u
OuonocuuecKkue, HO U Ha COYUAILHBlE A6AeHUA. VI3 3TOrO Cledyer, 1o
HallleMy  MHEHHI0,  YTO  pE3YyJbTaToM  pa3BUTHS  W/IEOJOTUHU
IIpocseturensctBa XVII — XVIII BekoB ceromHst ABISETCS COUUATbHBLI
Hamypanuzm, KOTOpPbIA U JODKEH cTaThb wujaeonorueit Hogeitmero
IIpoceeturensctBa XXI Bexka. CouuanpHbIl  HaTypaausM — 3TO
MHUPOBO33PEHUE, KOTOPOE BBIBOJUTCA U3 UOeU NPUPOOHOU Uea0CHHOCHU
Mupa, COTJIaCHO KOTOpPOM BCE, 4YTO CYLIECTBYET B MHUpPE JAOKHO
cymecTBoBath 1o 3akoHam Marepu-IIpuponst. (KoHmernus conuaibHOro
HaTypaynu3Mma Oonee oapoOHo m3nokeHa B kH.: Kocrenko A.H. Kymprypa
W 3aKOH — B mpoTuBozeiicTBun 31y. — Kues: Atmka, 2008. — 352 c. (Ha
YKPaUHCKOM SI3BIKE)).

B cBs13u ¢ HOBBIMH BbI30BaMH XX| Beka MOBBIIIAETCS POJIb HAYKH,
kak (akropa, (HOPMUPYIOMIETO COIUAIBHYIO KYJIbTYpYy JIHOJICH, B
obecrieueHHH  COIMajbHOrO mporpecca. IloaTromMy mist  AMCKyccuu
TIPE/IOKEHa CIIeAYIOasl THIIOTe3a: COBPeMEHHasl CONMAJIbHAs HayKa
MOKET BBINOJHUTH CBOI0 MHCCHI0O B 00ecledeHHH COLNHAJIBHOIO
nporpecca, ecaiu Oyaer pegopmMupoBaHa B ¢popMy NPHPOIOBEICHHUS C
MOMOIIBI0 «IPHHIMTIA TPUPOTHOCTH (€CTECTBEHHOCTH) COLUAIBHOTOY,
KOTOpPBIii BHIBOAUTCS U3 WAeH NPUPOIHOI nesiocTHOCcTH Mupa. Ha stoit
OCHOBE [OJKHA COCTOSTHCH  KOHBEPreHIHSsl CONMAJIBHBIX M
HECOUMAJIBHBIX («eCTeCTBEHHBIX») HAYK.

132



HOI[TBep)KI[eHI/Ie 9TOH THITOTE3LI MOXKET CIIOCOOCTBOBATE Pa3BUTHUIO
HOBOI'O MHUPOBO33pCHHSA, OCHOBAHHOI'O Ha MNPHUHOUIIC COLHUAIBHOTO

HaTypajau3Ma.
ConManbHbI HaTypalu3M JaeT BO3MOXKHOCTb YBHJIETh, 4YTO
CYyIIECTBYET, O00pa3HO TOBOps, HE [BE «HPUPOIBD» - (U3UUECKas |

Ouonoruueckas, a TPH «IIPUPOABD» - (HU3MUecKasi, OHoMorHYecKass |
counuanbHas. M ata «Tperbs mpupoma» (To ecTb, COLMalbHAs) HE
OITyCKaeTcss K TEpBBIM JBYX, a, HAa00OpOT, MOJHMUMAETCS HaJ, HUMH Kak
BBICIIIAS 110 OTHOUIEHUIO K HUM U CYIIECTBYET 110 CBOMM, CBONCTBEHHBIM
JUIb Ui Hee NPHUPOJAHBIMU 3akoHaM. OOpa3oBBIBas HEpapXHUIECKOe
HacjoeHne «dusnyeckas npupoga — OwWoyormyeckas Ipupoma —
COIMaJIbHAs IPUPOIA», 3TU TPU KIIPUPOJbD) T€HETUUECKU CBSI3aHHBI MEXY
co00¥i, TOTOMY 4TO OMOJOrHYecKasi MOPOXKAAETCS pa3BUTHEM (DH3HMUECKOH,
a comuanbHas — pa3BUTHEeM Ouonormueckoidl. CremoBaTenbHO, B
COOTBETCTBUHM C COLMAJIBHBIM HAaTypaiu3MOM COLMAJIbHBIE SIBICHUS HE
SIBJISIFOTCSI BHETIPUPOJHUMU, HO NIPU3HAHUE UX NMPUPOJHBIMH HE O3HAUaErT,
YTO OHM OTHM CaMbIM OITYCKAaroTCsl K (PU3UUECKOH MM OWOIOTrHYecKoi
npupoze. [1oaToMy colmanbHBI HaTYypaldu3M HE ecTh «(QU3MKaNIn3anuein»
WIN «OHOJIOTH3anrely CONMAIBHBIX SBIEHHH, KaK 3TO MOXET IT0Ka3aThbCs
Ha MEepPBBIN B3I,

B cooTrBercTBUU ¢ NPUHIMIIOM COLIHUAJIBHOIO HaTypajius3Ma, eciu
COLIMANIBHOE SBJIEHHE €CTh MPHUPOJHBIM, TO €CTh COIJIACOBBIBAETCA C
3aKOHAMH COL[MAJIBHOM MpPHUPOJBI, TO OHO SBISIETCS IPOrPECCUBHBIM.
CrnenoBatenbHO, JIIOAU JOKHBI MI03HABATh 3aKOHBI COLUMAIIBHON MIPUPOJBI
U MPUBOJUTH B COOTBETCTBUE C HUMH CBOK COLUAIBHYIO MPAKTUKY, €CIIU
XOTST XHUTh B YCIOBUAX Iporpecca, a He perpecca. [loatomy cornumanbHbli
HAaTypaJIu3M MOXET CIYKHThb COLMaJIBbHOMY IIporpeccy, obOecrneuunBas
pasBUTHE COLMAIBHOM KYNBTYpHl JIIOJEH, TO €CTh NpHUCIOcoOsIeHHne
COLIMANIBHOM XKU3HU JIFofel Kk 3akoHaM Marepu-IIpuponsl B COOTBETCTBHH C
¢dopmynoit: «Bmepen — k I[Ipupome, pyKOBOACTBYSICH COMHAJIBHBIM
HATYPATH3IMOM !».

IIpenyiokeHHOE 3/1€Ch NMOHUMAHWE MHUCCHM COLMAJIbHON KYJIBTYPBI
Jofiell B 00ecriedyeHn COIMAJIbHOrO IIpOrpecca IO3BOJSIET BBISIBUTH
HACTOSIIIYIO POJIb YHHMBEPCUTETOB, KaK CIEHAJbHBIX OOIIECTBEHHBIX
yupexxaeHui, IIpeJHa3HauYEHbIX cpeacTBaMu IIPOCBELICHUS
«KYNBTHBHPOBAaTE» B  OOLIECTBE  CONMAIBHYIO  (TIOJIMTHYECKYIO,
SKOHOMMYECKYIO, TIPaBOBYK, MOpAIbHYI0, pPEIUTHO3HY, HAy4HYIO,
XYIOKECTBEHHYI0O M T.I.) KyabTypy. OOpasHo roBops: «IIpouBeranme
HAPOJA0B 00eCcNeYnuBalOT YHUBEPCUTEThI, 2 He MAPTUM, IPABUTEJHCTBA
WIN TNapJaaMeHThI!». A B CBS3U C TEM, YTO BBI3OBBl YEJIOBEUECTBY
MIPUOOPETAIOT TJI00ANBHBIA XapaKkTep, TO W COLHMAJIbHOE IMPOCBEIICHHE B
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yYHUBepcUTeTaXx oOpeueHO Ha rIiobanm3anuio. Takas riodanusanus
COLIMAJIBHOIO TPOCBEIIECHUS BO3MOXHA, 110 HAIIOMY MHEHHIO, JIUIIb Kak
cOMMKEeHNe HAIMOHAJIBHBIX CHCTEM COIMAJIbHOI'O IIPOCBEIICHUS MEXKIY
€000} Ha OCHOBE ITPUOIKEHUS KAKIO0H U3 HUX K «O0LIeMy 3HAMEHATEIII0)»
- COLIMaJIbHOMY HaTypalu3My.

ConmajbHBIIi  HATypaau3M yYKa3bIBaeT Ha He00XO0AUMOCTh
KOHBEPreHIUH COIUATBHBIX M HECOHHUATBHBIX («eCTeCTBEHHBIX») HAYK,
KOTOpas cIiocoOCTBYET (POPMHUPOBAHHIO HOBOU COLMAIBHOU (B TOM 4HUCIE
Hay4yHOM) KyJNbTYphl JIOJEH — OCHOBBl COLMAJBHOIO Hporpecca,
0€30I1aCHOCTH U IPOLBETAHUS HAPOJIOB.

B cBere U3I0)KEHHOIO CTAHOBUTCA BCe Oojee O4YEBUIHOH ocobast
pOJIb COLMANBHBIX HayK B OOECIEUEeHUM COLUAJIBbHOrO mHporpecca — 0e3
pasBUTHSL COLMAJBHBIX HayK, (OPMHUPYIOMIMX COLMAIBHYIO KYIBTYpPYy
JIO/Iel, HUKaKoe pa3BUTHE (PU3MUECKUX W OMOIOTMYECKHX HayK Ha MOXKET
obecreuuTs COLMAJbHBIA Iporpecc, OE30IMaCHOCTb M IPOIBETaHHE
HapoioB. A pa3BUTHE COLMATBHBIX HAyK MOXKET MPOCXOAUTH JIUILIb Ha
OCHOBE COLMAJIbHOIO HAaTypalusMa, TO €CTb MHPOBO33DEHHS, B
COOTBETCTBUH C KOTOPBIM COLUAIIBHOE SBISETCA MPUPOAHBIM. Te Haponsl,
KoTopble obpatsTest kK Hoseltmemy [IpocBeTHTENBCTBY, KyJIbTUBHPYIOIIEMY
COLMaNIbHBIN HATypaau3M, OynyT HauOoliee IPUCIOCOONEHBIMU K 3aKOHAM
Marepu-IIpupons!, a 3HAUUT U KU3HECTIOCOOHBIMH B COBPEMEHHOM MUpE.

POJIb OBPA3OBAHMS B BJIATOCOCTOSIHUA
OBILECTBA

Cunun P.U., XmenvHuykuil HayuoHAaIbHblll yHUSEPCUMEm,
silin@mailhub.tup.km.ua

Bcé B Hamem Mupe B3aMMOCBSI3aHO W OTH CBSI3M  BecbMa
nparMaTHYHbl. MOXXKHO yTBepXKIaTh, YTO B HamleM MHpPE HET HUYEro
HeHykHoro. Bcé umeer nens. UenoBek MMeeT CBOE INpenHa3HAuYEeHHE U
UMeeT HEKOTOpYyIo CBOOOLy AeWCTBHMH. BhimonHeHHe mpeaHa3HauYeHUsS
YeJOBEKOM Oy/eT TeM YCIellHee, YeM Jydlle OyAyT YCIOBUS XH3HU U
paboTel dYenoBeKa, 4YeM Jiydmie OyAeT ero OJarococTosiHME, T.e.
00ecreueHHOCTh ~ HacelleHWsT  HEOOXOAMMBIMH  MaTepUalbHBIMH U
JIyXOBHBIMH OJ1aramu, yJOBJIETBOPSIONIMMH OIpeAeIeHHbIE YeJIOBEYECKHE
notpedHocTH. Haie OpITHE 1M Halle CO3HaHNE B3aMMO3aBHCHMBI.

Hcxonst n3 ¢pakTalbHOCTH MUPA, MBI MOYKEM T'OBOPHUTH O TOI00HMH
pasBUTHS YENIOBEKa, YEIOBEYECKOro CooOIecTBa. BHOBbL pOXIEHHBIN
YeJoBeK emié HUYEro He 3HaeT 00 OKpYKAalolleM €ro MHpe M HaunHaeT
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n3y4aTh MHp, €r0 BO3ACHCTBHE, €ro 3aKOHBI, YUHTCS OpPUEHTHPOBATHCS B
9TOM MHpE, YUUTCS B3aUMOAEHCTBHUIO C HUM. Takue ke 3Tamnbl IPOXOAUT U
YeJOBEYECKOE COOOIIECTBO.

Ecny Ha HavapHOM JTare 4enoBeK OOpoJics 3a CBOE BEDKMBAHHE, TO
10 MEpe PasBUTHS €0 3aIpOChl, €r0 HY>KAbI POCIH, U, IIPEXJIE BCETO, BCTAIl
BOIIPOC pocTa 00BEMOB M CKOPOCTH CO3AaHHs MaTepHaIbHBIX OJiar, BOIpoC
TIOBBIIEHUST ~ MPOM3BOMUTENBHOCTH  Tpyda. BompocaM — IOBBIIIEHUS
MIPON3BOJIUTENEHOCTH TPY/Ia ¥ YBEIMUYECHUSI BBITYCKA MTPOJYKINH U TOBAPOB
CIY)KWJIM  BO3HUKAIOIIME OOIIECTBEHHbIE (opMmanuy, HayuHas C
MIepBOOBITHO-OOIIMHHOIO CTPOsI, 3aTeM — paboBIa/IeNbUYeCKUd, 3aTeM —
(eosanbHBIN U T.1. B COOTBETCTBHM € pa3BUTHEM NPOU3BOIAMTENBHBIX CHIL,
C HAaKOIUICHWEM 3HAaHMH W3MEHSIOTCS TIPHOPUTETH, WM Ooprba 3a
orpezieIeHHble 00J1acTH B cymiecTByromeM Mupe. CHavana uner Oopbda 3a
TEPPUTOPUU M YEIOBEUECKHE PECYpPChl, KOTOpas MepexoauT B Oopnly 3a
Oonee pa3BuThIE TexHONMOrMU. HoOBBIE TeXHOJOrMH TpeOYIOT pa3paboTKH
HOBBIX NPOTPECCHBHBIX MAIWH, U 00pb0a MepexoauT B 00JIacTh CO3JaHUS
Oonee mnporpeccBHONH TeXHUKH. OJHAKO C POCTOM TPOU3BOACTBA U
MIPOU3BOJUTENEHOCTH Ha IEpeIHUH IUIaH BBIXOAAT OKOHOMHYECKHE
(daxkTopsl, M HauuMHaeTcs OOpbda 3a COKpalleHHEe IPOU3BOJCTBEHHBIX
pacxofoB, 3a 0ojee BBHICOKYIO OpTaHM3AIUI0 MPOWU3BOACTBA. JlampHeHImi
pPOCT TPOM3BOIUTENFHOCTH M O0OCTpEHHE KOHKYPEHTHOW OOpbOBI
BBIJIBUTAlOT Ha INeperHui Kpaid 00pbOy 3a xauectBo. boprba 3a kauecTBO
TpeOyeT  TOBBIIIEHWS  WHTEIUIEKTa  NPOW3BOIWTENICH W CEeroaHs
MIPUOPUTETHBIM SIBJISIETCS JAW3aliH B IIUPOKOM CMBICIIE 3TOrO CIIOBa,
TpeOYIONMIA pPa3BUTHS TAJAHTOB Jroned. TakuMm 00pa3oM, pa3BHTHUEC
MaTEepPHAIBHOTO MPOM3BOJICTBA MIPUBOJAUT K HEOOXOIMMOCTH BO3pacTaHUs
WHTEJUIEKTA JIIOAEH U pa3BUTHIO HAYKH.

Ha panneit craauu cBoero pa3Butus (IOcie MEPUOIOB perpecca u
nerpaganuy) YenoBeKk HauyMHAST H3ydaTh CBOE OKpykeHHe (Kak H
MaJleHbKHH pedeHok). W 3To m3ydeHne poXOaeT 3HAHWS U MYAPOCTb.
IIponiecc HaxoruleHus 3HaHUU fABIseTcd Haykoil. CiemoBaTenbHO, Hayka
BO3HHKJIa KaK HEOOXOJMMOCTh pa3BUTHUS O0IIeCTBa 1 camoro Yenoseka.

Ha nawyampHOM oTame pa3BUTHS Hayka eII€ He pasjesulach Ha
OTZAEJIbHBIE BUABI M OTPAacid, HO 1O Mepe HAKOIUIEHHS M YIIIyOJeHUs
3HAaHUH BO3HHMKAIOT OTJENbHbIE OTPAcid HayKW, JIIOAM HAYWHAIOT
orpaHMYMBaTh O00NAacTH CBOMX HcCcieloBaHWH. bBypHoe pasButHe
MaTEepHAIBHOTO TPOW3BOJACTBA IIPUBOJUT K  MOIIHOMY Pa3BUTHIO
TEXHOKpAaTUH,  3acjOHSIOmEeHd  TpeOOoBaHMS  pa3BUTUSL  JyXOBHOMU
COCTaBJISIFOLIEH HAYKH, YTO B DA€ CIydaeB MPHUBOIUT K OTPUIATEIILHOMY
Pa3BUTHIO YEJIOBEYECKOT0 COOOIIECTBa.
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Bce mogm pasHble HE TONBKO MO BHENIHEMY BHIY, HO W IO
BOCHPHUSITHIO MHpa, 10 CKOPOCTH pa3BUTHSl HWHTEJUIEKTa, 10 CBOEH
N300peTaTeTHbHOCTH, IO CBOMM CIIOCOOHOCTSIM. YPOBEHb TaJaHTIMBOCTH
YeJoBeKa 3aKJaJAbIBaeTCs IIPH  €ro  PpOXIEHHH U ONpenesnsercs
TEHEeTHYECKOW U JYXOBHOH COCTaBISIONIMMU. DTOT YPOBEHb HE OCTaércs
TIOCTOSIHHBIM, @ Pa3BUBAETCS W COBEPIICHCTBYETCS IO Mepe HaKOIUICHUS
nHopManuy, 3HAHUH W MYyOPOCTH. B 3HAUMTENbHON CTENEeHH MpoIecc
pas3BUTHS ycKopsieTcsi oOpa3oBaHHEM, KOTOpoe (OPMHUPYET IyXOBHYIO U
po(eCCHOHANBHYIO OCHOBY.

Emé B aBaguaTeie rofpl MUHYBIIETO CTOJIETUSI COBETCKUH aKaJIeMUK
Crpymmue C.I'. Ha OCHOBaHMM CTaTUCTHUECKOrO aHaIW3a IOKa3all, uTo
JII0/IM, UMEIOIINe CpeaHee 0Opa3oBaHKe, JIOCTUTalOT MPOU3BOJUTEIEHOCTH
Ha 25% BbllIe, YeM He MMeronue o0pa3oBaHus; OHM 3HAYUTENILHO ObIcTpee
OCBaMBalOT HOBYIO TexHHMKY. Torma Obur mpuasaT aekper CHK CCCP o
BBEAEGHHM OECIUIaATHOrO 00s3aTeNbHOTO  CcpefHero oOpazoBaHus B
Coserckom Coroze. JrtoT mporecc Obul HoaxBaueH B Mupe, n ObUIO
BBEICHO O00s3aTeNbHOE cpefHee Oo0pa3oBaHHME B IEPEAOBBIX CTpaHax.
Takum oOpa3zoM, BBesieHHE OECIIaTHOTO 00IIero 00pa3oBaHus SBISIETCS HE
MOJIUTHYECKNM, 2 9KOHOMUYECKHM IIarOM.

Ceromust COBEpLICHCTBOBAHHUE TEXHUKH, pa3BuTHe
MIPON3BOJICTBEHHBIX MPOIECCOB UAYT C OOJBIION CKOPOCTBIO, CPEIHUHI CPOK
BBINTYCKa OT/IENBHBIX BHJOB MPOJYKIUH COCTAaBISET 3 roja, YTo O3Ha4yaeT
CMEHY BBIITYCKaeMOW IPOAYKIMH, a, CIEA0BATENBHO, U TEXHOJOTHUECKUX
TIPOLIECCOB, TEXHOJIOIMYECKOT0 000pyI0BaHUs KaxIble Tpu roja. [Ipu atom
000py/IOBaHNE 3HAUUTENHHO YCIOXKHSETCS JUISl TONTydeHus1 Ooiee BHICOKHX
nokaszatenedd, BBogurca UIIY. Temeps yxe B psfe CilydaeB CpPEAHEro
0o0pa3oBaHUsT HEAOCTATOYHO, M BO3HHKAET OCTpasi HEOOXOAMMOCTH B
HACBIIIEHUH ITPOM3BOICTBA CIIEIMAIMCTAMH C BBICIINM 00pa3oBaHHEM. DTy
TEHJICHITUIO JIETKO MOYKHO TPOCIIEIUTH BO BCEM MUpE.

[Moxanyii, cmemyer 3aMeTUTh, 4TO 0Opa3oBaHME (T.e. 00yUeHHUE) He
J00aBJsIeT yma, a JIMIIb YCKOpSIET IMPOIECC HAaKOIUIEHHs HWH(pOpMAIuy B
IIMPOKOM CMBICIIE 3TOrO CiIOBa. YenoBEeK MOXET CpaBHUTH pa3HbIe
MIPOLIECCHI, pa3Hble MOAXOABI M OCMBICIHTh IPOMCXOASIIME SIBICHHS.
TexHnueckoe oOpa3oBaHHUE SBISIETCS 00S3aTENBHBIM, HO HEIOCTATOUYHBIM
JUTSL pa3BUTHSI OOIIECTBA U JOCTIDKEHHS ero (00IiecTBa) OJarocoCTOSHUS.
O4eBUIHO, YTO CETOHS CIIEAYET UCIIONIb30BaTh KOMOWHAIIMIO YXOBHOI'O U
TEXHUYECKOT0 HAlpaBJIeHUH 00pa30oBaHUs, T.€. OCMBICIUBATh, Ymo U O
ye2o CIEAyeT AeNaTh.

OO0pa3oBaHKE MOBBIIIAET HHTEIUIEKT OOIIECTBA, PA3BUBAET KYJIbTYPY
JIFO/IEH ATOr0 COOOIIECTBA, U, CIIEI0BATENLHO, BHEPSET MIPAaBUIIA U YCIIOBUS
CYIIICCTBOBAHHUS W Pa3BUTHs camMoro coodmiectBa roneir. OcHOBOU
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TAPMOHMYHOIO Pa3BUTHS OOIIECTBA M YIyYIICHHS JXH3HU BCeX JFOJCH
SBJISAIOTCS 3amoBefd ['OCMOAHH, BBEICHHBIC B pA3JIUYHBIC PENUTHH U
npeoOpa3oBaHHbIE JaXKe KOMMYHHCTAMHU B CBOEM MOPAJIBHOM KOJIEKCE.
IMoBenmeHHe  GIIATOCOCTOSHMSI ~ BCETO  4elOBeYecTBa  OyzeT
ONpENeNsIThC  €r0  TapMOHHYHBIM ~ Pa3BHTHEM, TIOBBIIICHHEM  €ro
MPOU3BOIUTEIIBHOCTH, PA3BUTHEM OOIIECTBEHHOW KYJIbTYpPhI, MOBBIIICHUEM
WHTETPUPOBAHHOIO HHTEIUIEKTa BCEro coodmiecTBa Jrofeill 3emutw, a
CIIETOBATENILHO Pa3BUTHEM U BHEAPEHUEM BCeil CHCTEMBI 00pa30BaHMSL.

NHTEPHAIIMOHAJIM3ALIUA HAYKHU KAK
®AKTOP SJKOHOMHUYECKOI'O POCTA

Cmpenemosa Mapeapuma Ilemposna
HUnemumym skonomuxu PAH, Mockea 117418, Hoéouepemywkunckuii npocnexm, 32
(499) 128-91-70, (499) 494-54-16 (0om.), 8-916-868-15-32 (m06.)
E-mail: strepetova@transecon.ru

3HameHuThIH  QpaHmy3ckuii yuenslid Jlym Ilacrep ckazam: «VY
YUYEHOT'O €CTh POAMHA, y HAyKU €€ HeT». Takoe OIpe/eeHne BhITEKAeT U3
CaMoro CojepXKaHusl WHCTUTYTa HAyKH, 3aKOHOB €€ Pa3BUTHS M pPOJH B
COLMAJIbHOW M SKOHOMUYECKON HM3HU OTJEIBHBIX TOCYAapPCTB U MHPOBOTO
coobmrecTBa B 11eoM. Hayka 1 3HaHMSI HaJJHAIIMOHAIBHBI, NX UIMMaHEHTHOU
YEepTOH SBISETCS YHHBEPCAIFHOCTh, B CHIIy KOTOPOW Hay4dHBIE IUIOJIBI
CTaHOBSTCS  OKCTEPPUTOPUAIBHBIMU,  CIIOCOOHBIMH  IepelaruBarhb
HallMOHAJIbHBIE TPaHHUIIBL.

Kaxnmas ucropuueckas 31moxa CBS3aHa C HOBBIMH 3HAHWSIMH H
TEXHOJIOTHSIMH. I'mobanphas nH(pOPMaMOHHO-TEXHOJIOTHYECKast
peBomormst  XX| Beka, cBs3aHHAas C MEPEeBOPOTOM B  CPEINCTBAX
TEICKOMMYHHUKAllMi Ha 0a3e MUKPOUIEKTPOHUKH, KHOEPHETHKH W
CIYTHUKOBBIX CHUCTEM, WHTEpHETa, CAENaIH JOCTYIMHBIMH JOCTIDKEHUS
HayKH 1 CBEZCHUs 00 M300pETEHNIX MPAKTHYECKU B JIIOOOH TOUKE 3EMITH.

I'mobanu3anus HEU3MEPHMO ycKopuna MOOMIIEHOCTB
TPAaHCTPAHUYHOT'O JBIDKEHUS! HAYYHO-TEXHUUECKUX 3HAHWUA M TEXHOJOTHH.
B ocBoeHMM HOBOrO 3HAHUSI M CO3[JaHWM HOBOTO IPOAYKTa Y4acTBYIOT
MEXIYHApOIHbIE Hay4qHbIE OpraHH3alNH, TpaHCHAIOHAJbHBIE
KOpIopalu, MIPOM3BOJICTBEHHBIE  CTPYKTYpPbl ~ MHOTHMX  CTpaH.
@DopMHpYIOTCS MEXAyHapOIHbIE WHHOBAIMOHHBIE CETH MEXIYHapOIHBIX
WCCIIEIOBATENbCKUX OpraHu3auuid W T.4. MHTepHalMoHamu3amms HayKd
CTaHOBUTCS pEUIalomM  (akTOpOM YCKOPEHUS SKOHOMHYECKOTOo U
COIMAJILHOTO IIPOrpecca.
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Tpancnanmonansueie  koprnopammu  (THK), 3anumaromme B
HACTOsIIlee BpeMs JIUAUPYIOIIHME TO3UIUH B MHPOBOM XO3SHMCTBE U
BBIMOJNHAIOMKE  Ooipmryto  uacte  MupoBeix ~ HUMOKP,  aktuBHO
3aMHTEPECOBaHbl B MHTEPHAIMOHAIM3ALNHA HAayKH M IMOTPEOJICHUH HOBBIX
3HAHWH, TEXHOJIOTMU M KBaJIM(HUIUPOBAHHOK padoueil cuibl. [lo maHHBIM
IOHKTAZl B 2006 r. B mupe aeiictBoBamu 78 Teic THK c 780 TbIc
3apyoexHbix ¢wimanos, 100-150 TpaHCcHaIMoOHaNBHEIX OaHkoB. Ha
pa3BUTHIE CTpaHBl 3amajga mpuxomutcs Ooiee 90% MHUPOBOro HAay4HOTO
moreHnmana. OHu  KOHTPOMUpPYIOT 80% TI00AaTBPHOrO PHIHKA BBICOKHX
TEXHOJIOTHH, 00BEM KOTOpPHIX cocraBisier 2,5-3,0 TpiaH OOMI., YTO
MIPEBOCXOJUT PHIHOK CHIPBEBBIX U SHEPreTUUECKHUX pecypcos. 1o mpornosy
NMDMO PAH, x xoniry 2020 r. 0OMeH BBICOKOTEXHOJIOTHYHBIMH yCITyTaMU
U TpOAYKIHEH B MHMPOBOM TOProBi€ MOXET Bo3pacTH A0 65%. ong
BBICOKOTEXHOJIOTUYHOM MNpOAYKIMHM B cymmapHoM »oskcrnopre CIIHA
cocraBuwt B 2006 1. 26,1%, Benukoopuranuun — 26,48, Snonun — 20,0%,
Ounnsaanu — 18,0%, 'epmanun — 14,6%, Mspanne — 16%, Pecriydonuke
Kopest — 16, Ykpaune — 2%, Unauu — 3,5%, Kurae — 15,0%, Poccun —
1,5%.

@DUHAHCUPOBAHUE HAYKU B CTPAHAX C BHICOKOPA3BUTONW SKOHOMUKOM
MIOCTOSHHO yBenuuMBaercs, pacreT ux nois B BBIL. B 2005 r. B CIIIA ona
cocraBuna — 3,2%, Snonuu — 3,6, — 2,5, Poccnn — 1,2%, Ungun — 2,35,
Kurae — 2,5, EC-27 — 2,5, Poccuu — 1,2%.

U3 5,5 mumH ydyeneix Mmupa (2004 r.) B pa3BUTBIX CTpaHax
Haxonwiock 3,9 muH (EBpore — 1,8 muH), Asuu — 2,0 muH, Kurae — 0,8,
Poccun — 0,5 miun uenosek. Hambonblllee KONMMYECTBO IIATEHTOB Ha
n3o0perenus B mupe B 2005 1. momyumna SAnonns —300,6 teic, CIIA — 150,
Kurait — 40,8, Poccus — 23,4. bonpmmHacTBO — 16,8% MaTEeHTOB BHIJAHO HA
n3o0pereHust B cdepe KOMIIBIOTEPOB, Tene(OHUH, CHUCTEMBI Iiepenad
JAaHHBIX — 6,73%, KoMITbIOTepHAS Tepudepus.

HoBeim TPEHJOM HWHTEPHALMOHAIM3AIMA HAyKd CTal POCT
Hay4YHOTO AyTCOpCHHIa, TIpexne Bcero B cdepe oddmopHOro
MIPOrpaMMHPOBAHUS, MEIUIUHCKUX, OYyXTrajaTepckux M JApyrux OuzHec-
YCIIyT, JEATENBHOCTH KOJI-nleHTpoB. B  Hawame XX| Beka o0beMm
ayTCOpPCHHIAa YBEIMUYWICA B peanbHOM BbIpaxkeHuu B Kanane Ha 41%,
@pannyn — 32, I'epmanun — 46, CILIA — 102 u BenukoOpuranun — Ha
116%. HaydHblii ayTCOPCHHT TONYYHJI 0CO00€ pACIpOCTPaHEHHE B
Bocrounoii u LlentpansHoii EBpone m CHEI' kynma umpmer MacmTaOHBINA
NEPEeHOC psAja BHUJIOB HAyYHOHM M IPOU3BOACTBEHHOM JEATEIBHOCTH U3
«crapbix» crpad EC. O0beM ayTcOpCHHTOBOW NESITENEHOCTH YBETUUMICS B
[Nonsme 3a nepuon 19942002 r. ¢ 4% no 80%.
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B oaroMm ke  HampaBleHMH  JI€MCTBYeT  MeXAyHaponaHas
uccnenoBaTenbekas koomepauus. Okono 30% HaydyHBIX NyOJIMKAaUi B
OTKPBITOM I€YaTH SABJSAIOTCS B HACTOSINEE BpEMsl pPEe3ylbTaToM Tpyna
MHOTOHAIIMOHAIBHBIX TPYII YYeHBIX, 7% NaTeHTOB NOJIydeHbl Ha 0Oase
HCCIIEN0BATEIbCKOH KOOIEPALUH.

MomHbIM (akTOpoM MHTEpHAMOHAIN3AIMY HAYKH SBJsieTcs cdepa

O6pa3OBaHI/Iﬂ. C Pa3sBUTHEM mpoueccoB rno6ann3aunn u
HWHTCpHAlIMOHAJIN3allun OKOHOMHKHU u ousHeca nepen BEICIIMM
O6pa3OBaHI/IeM BCTaJIk HOBBIC oeian u 3aJadyu — IIOATOTOBKa

po()eCCHOHANBHBIX ~ KaJpoB, CIOCOOHBIX 3 ¢dexTnBHO paboraTh B
W3MEHUBIINXCS  YCIOBUSIX  IIo0albHOrO  phiHKAa.  MH(pOpMauoHHo-
TEICKOMMYHHUKAIMOHHbIE ~ TEXHOJOTWH,  JpyrHe  CpeiacTBa  CBS3H,
JUCTAaHIIMOHHOE  OoOydeHue, VIHTEpHET  OTKpHIBAIOT  00pa30BaHHIO
HallMOHAJIbHbIE TPaHMIBI, JIEJal0T MUX NPO3payHbIMH U BBIBOAUT €ro Ha
MEXIYHApOIHBI  ypoBeHb.  VHTepHanMoHanmu3anus  oOpa3oBaHMs
COJICHCTBYET MHTErpal HallMOHAJIBHBIX 00pa30BaTEIbHBIX HHCTUTYTOB B
MEXIYHApOIHYI0 00pa30oBaTeNbHYI0 CHCTEMY, IIOBBIIIAET KadecTBO
00y4eHUsI U €ro aJlalTaluio K COBPEMEHHBIM TPEOOBaHHSM.

B Hacrosmmii mepuon ocoboe BHUMaHHWE YIENseTcsi MOATOTOBKE
kagpoB st UKT wmemycrpum: wuHbopMmarnke, pa3paboTke ammapaTHBIX
aThopM, IMporpaMMHAsi MHXKEHEpUsT W COOCTBEHHO WH(pOpPMAaIIOHHBIE
TexHONOruu. HemocTarok — crnenuanucToB Isl 3THX cdep OlIymaercs
npaktuuecku BO Bcex HOBbIX crpaHax EC, CHI, B T.u. Poccun,
Pa3BUBAIOLIMXCS TOCYapCTBAX.

WHrepHanmonanu3anyst 00pa3oBaHus MIPEAIIOIaraeT OnpeeIeHHbINH
YHUBEpCAJIU3M, HO OH BO3MOXKEH JIMIIb IIPH YCIOBHU €r0 COYETaHHS C
MHOrooOpasueM  COLUMAJbHBIX,  MOJIUTHYECKUX,  KYJIBTYpHBIX W
LUMBWJIM30BAHHBIX TPAAWIMH Ppa3IM4YHBIX CTpaH M peruoHoB. Haumboree
SIPKUIA TIPUMEp perMoHaIM3anuy npenacrasiser codboit Esponeiickuii Coros,
kotopeiii B 1999 r. B bomonse mpunsn [lexnapanuio O rapMOHHU3aIMU
HaIMOHAJIBHBIX 00pa30BaTeNbHBIX CHCTEM BhICIIEro oopa3oBanus B EBporne
C IENBI0  CO3MaHMSl  €IMHOTO  EBPONEHCKOro  00pa3oBaTENIbHOTO
IIPOCTPAHCTBA k2010T.

Ocoboe MecTo B MHTEpHALMOHAIM3ANH HAYKH, OOMEHE 3HAaHUSAMH U
OIBITOM  3aHWMaeT  MOOMJIBHOCTh  YYEHBIX,  KBaJIH(HIUPOBAHHBIX
CHELUATIMCTOB, MPO(eccCOpCKO-TPEIoIaBaTeNbCKOI0 COCTaBa, CTYICHTOB
(brain exchange), npurox ymoB (brain gain) u «yreuka ymos» (brain drain).
VYTeuka yMOB €CTECTBEHHO CTAHOBUTCS IOTE€peH JUIsi CTpaHbI-I0HODA,
OCOOEHHO €CIIM 3Ta CTpaHa IPUCTYNWIA K MOJEPHU3AIMU 3KOHOMHKH
ITyTeM WHHOBALMOHHOTO pa3BuTHs. Ho yTeuka yMOB He sIBisS€TCS moTepen
JUISL Pa3BUTHS M COBEPIICHCTBOBAHHS CAMOW HAYKH.
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NHOPOPMAIMOHHBIE TEXHOJIOI'NH —
CTPATETHYECKHWHI PECYPC CUCTEMBI HAYKH
OBPA3OBAHUA B POCCUU

Iemyxoea C.I1,
HUncmumym sxonomuxu PAH, Poccus, Mockea, Hogo-Yepemywikunckas ya., 0.42,
men. 8-499-128-67-64 , 8-916-931-61-38 (m06.)
E-mail: petukhova@transecon.ru

I'maBHast 3amadya COBPEMEHHOI'O pa3BUTHSI SKOHOMHKM Poccum —
CMEHa BEKTOpa pa3BUTHS, NEpPeXol K HOBOMY HWHHOBAIIOHHOMY
TexHonoruueckomy ykmany. s Poccun 3TO ciokHasi 1 MHOTOILIAHOBAs
3ajaya, MOCKOJbKY pelleHHe TPeOyeT BCECTOPOHHEH MOOMIM3AIMU CHI U
Cpe/icTB, OCOOEHHO B caMOW JUHAMHYHOM cdepe HWHHOBAIMOHHOTO
pasButust — uHpopmanmonHeix TtexHoiorusx (UT). B cBasu ¢ stum
TIOCTABJICHBl 3a/laud TpPEBpPAIIEHHUs] STOH OTpacid B KIIOYEBOH (akTop
Pa3BUTHSl MHHOBAIIMOHHONW JKOHOMHMKH M 3(PQEKTUBHOCTH COBPEMEHHOU
TIPOU3BOJICTBEHHOH CTPYKTYPBHI.

dakTopbl, BJIUSIIIHE HA OCYIIeCTBJIeHHE MOCTABJEHHOH
3amaun. B Poccuu rnaBHOe BHUMaHUE y/eNsSeTCs CTPYKTYPHBIM CIBUTaM B
cucreMe 00pa3oBaHMsI B CTOPOHY MH(OPMAIMOHHOTO W MHHOBAIMOHHOTO
MEHe/KMEHTa. Pa3BuTHe 00pa3oBaHMS — 3TO JOJITOCPOYHBIH MPHOPUTET
couuagbHOW MOMUTHKU. CTpaTernuecku BaXKHBIM aclieKTOM COBPEMEHHOTO
oOpa3zoBaHust sBisieTcsl MH(pOpPMATH3alMs, KaKk HEOOXOIUMOE YCIIOBUE
pemieHusl BaXHEWIIMX TrocyAapcTBeHHBIX 3amad. Croma  OTHOCHTCS
¢yHramMeHTanu3anus  00pa3oBaHUs, IIOBBIIEHHE €ro  JOCTYIMHOCTH,
OllepeXaloIINi XapakTep 00pa3oBaTENbHBIX YCHIMN C IEJbI0 THOATOTOBKU
JIO/IEH K YCJIOBHSAM JKH3HHM M JEATEIbHOCTH B HOBOM HMH(OPMAaIMOHHON
cpene oOuTaHUS. HNudopmarmionssie TEXHOJIOTUU CO3/1af0T
nH(pOopManOHHYIO uH}ppacTpyKkTypy (UT-undpactpyxrypy),
o0ecreunBar0T HOBOE KauyecTBO MH(OPMAIIOHHOIO OOMEHA M OKa3bIBAIOT
MOIIIHOE BO3/ICHCTBUE Ha BCE Cephl XKHU3HM 00IIECTBa, KPOME TOI'0 Ha HUX
BO3JIATalOTCS OCHOBHBIE AHTHKPU3UCHBIE HAAEXKIbl. DKOHOMHYECKAas |
conuaigbHas (GyHKIMKM 0Opa3oBaHWsl OPTraHWYHO JIOMOJHSIOT JPYr JApyra:
PaBEHCTBO B JOCTyle K OOpa30BaHMIO W BBICOKOE KauecTBO CaMOro
00pa3oBaHUsl TOBBINIAIOT Ka4eCTBO HWHTEIUIEKTYaJIbHOI'O IOTEHIHAIA
CTpaHbI B [ETIOM.

Cocrosinue 3Tnx mokasareneid B  Poccmm.  T'maBHBIMHU
COCTaBISIFOIMMHU  (pOPMHUPOBAHMSI  MHHOBAIMOHHOW — MH(QPacCTPyKTypHI
nH(pOpMaMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHonoruid  (MKT)  sBisercs
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co3Janue WHHOBAIIMOHHO-TEXHOJIOT MYECKHX LIEHTPOB, OuzHec-
WHKY0aTOpOB, TEXHOIAPKOB, a TaKXe pa3sBUTHE HAIMOHAIEHOTO
MIAPTHEPCTBA, COACHCTBUE Pa3BUTHIO MaJIBIX (POPM MpeqpHATHI B HAYIHO-
TexXHU4YecKor cdepe, popMupoBanre (GoHIa TEXHOIOTHUYECKOIO Pa3BUTHSI.
Bonpmoe BnustHne Ha wuHOpactpykrypy WKT oxaspiBaer mmpokas
TEeppPUTOpUANIbHAST OTJAJIEHHOCTh MHOIMX TPENNpPHUSTHH (XONJUHTOB) U
HEO/IHOPOAHOCTh ypoBHs pa3Butust WT B pernmoHax, 4ro ITOBBIIIAET
YpOBEHb CIIOKHOCTH M Macmrta® mnpaxkruuecku jroboro MT-pemrenws,
peanu3yeMoro JJisi KpymHOH KOPIOpaTUBHOM CTPYKTYphl. M Bce-Taku, TeM
He MeHee, rpoliecc nHpopMaTn3ayy B Halleil crpane HabupaeT 00OpOTHI.
OcobeHHo YCIIEITHBI KpYIHbIE roCy/IapCTBEHHbBIE MIPOEKTHI.
KoMmmbioTepHble  TEXHOJOTMM  AKTHBHO  BHEIPSIOTCS B IIPOIECC
COBEpIICHCTBOBAHUS Haykd W oOpa3oBaHusi. OCHOBHEIM (aKTOPOM
pasButus poccuiickoro UWT-cekropa B 2007-2008 rr.  sBisercs
BO3pacTarolas pojb rocyaapcTBa. B kaudecTBe mpumepa MOXKHO Ha3BaTh
peanu3anuio HallMOHAJIBHBIX POEKTOB B cepe 00pa3oBaHHMs, ITOCKOIBKY B
rOCylapCTBEHHOM OIO/DKeTe BbIJIeNIeHa 0co0as CTaThsi Ha OCHAIEHHE
WHQOPMAMOHHBIMA ~ TEXHOJNOTHSIMA IIKOJI W BYy30B. Eme oaHuM
MIPOSIBJICHUEM BO3pacTarollell PO TOCYIapCTBa SIBIISETCS Y)KECTOUEHHE
KOHTPOJISL 32 WCHOJHEHWEM TPaBWJI JIMIEH3UPOBAHUS MPOIPAaMMHOIO
obecnieuennst (ITO) m cobmromeHMEM aBTOPCKHX MpPaB KOMMEPYECKHMH
OpraHM3allMsiIMd ¥ TOCYAapCTBEHHBIMH cTpykTypamu. B UT-chepe
CYIIECTBYET CEphE3HBI pa3pblB  Mexay 0a30BbIM  00pa30BaHHUEM,
TOTy4aeMbIM BBITYCKHUKaMH BY30B, M peaJbHBIMU 3a7la4aMH, KOTOpBIE
CTaBUT miepen HUMHU mpeanpusitie. Kommanunm camu Oepyrcs o0ydaTth
MOJIOZIBIX CHENUATUCTOB: yYCTPauBalOT TPEHHHIH, OPraHU3YIOT HX PadoTy
MOA HayajoM Ooiiee OIBITHBIX KOJuler. Y HEKOTOphIX (HUpPM ecTh
COOCTBEHHBIE IIEHTPHl «IOBBIIICHHUS KBATU(QHUKAMM», WX >K€ OHHU
OpPraHM3yIOT JJIsI CBOMX COTPYAHHMKOB KypChl W CTaXHUPOBKH B
npodeccrnoHanbHbIX yaeOHbix HeHtpax (YII). [Tpubau3uth NMOATrOTOBKY
KaJIpOB K peajJbHBIM 3aJadaM PHIHKA U CIIOCOOCTBOBATH TPYAOYCTPOHCTBY
BBIMTYCKHUKOB MO CHENHAJBHOCTH MOXKHO OBUIO OBI ITyTE€M HpHUBIICUEHUS
TIpernoyiaBaTesell M CTYJIEHTOB K padoTe B peaibHBIX NMPOEKTaX.
Ob6ecneyenne kagpamMu. B oTHomeHWH oOecreueHHUS KaJpamu
BBISIBJICHBI ~ CJIEAYIOIIHME TpoOsieMbl: Bo-mepBBIX, 3TO HEIOCTATOYHO
paspaboraHHas cucteMa (pOpMHUPOBaHUSI KYpCOB O0YYEHHS B COOTBETCTBHHU
¢ TpeOOBaHMAMU WHIYCTPUA W OW3Heca. DKCIEPTHl BOOOIIE OTHAIOT
mpeamoureHrue B obmactu  MT-oOpa3oBaHuss HE TOCCEKTOpY, a
KOpPIOpaTUBHOMY DBIHKY OTEYECTBEHHOro Om3Hec-oOpa3zoBanus. Bo-
BTOPBIX, OOBEKTHBHASI HEXBATKa KBAIM(QHUIIMPOBAHHBIX IIPETIOIABATEIBCKIX
KaJpoB. OTO WJIM OYEHb MOJIOJbIE TIPENoaBaTelld, WIA K€ MITPBI,

141



KOTOpBIX, K COXKaJIEHUIO, OCTAaeTCsl HE TaK MHOro. B mikomax oueBmaHa
HexXBaTKa XOpOIIO OOYYeHHBIX IIperojaBareneii MHQOpMATHKH, a TaKxkKe
JJIEKTPOHHBIX ~00pa30BaTEIbHBIX PECYPCOB M NPAKTHYECKH IIOJTHOE
OTCYTCTBHE METOAMYECKUX KypcoB ImKkoiabHOro MWT-oOpasoBanus. B-
TPETbHUX, HEOOXOAMMOCTh MOJIEPHHU3AIMU TEXHHYECKOW 0a3bl y4eOHBIX
3aBeICHUH.

Oobecneuenne MOCTABJIEHHBIX 3ajad4. Jast CO37aHUA
OnaronpusTHBIX YCIOBHUM, criocoOcTByromux pocry WT-cekropa B Poccun
HEoOX0AUMBI MacIiTaOHOE Pa3BHTHE TEXHOJIOTHUECKOH MH(PACTPYKTYpH,
WHBECTHLIMM B (OpMHpOBaHHME CHUCTEMBI pa3pabOTKM W BHEAPEHUS
MHHOBAIWi, MOJAEpKaHUE KOHKYPEHTHOI'O 3KOHOMMYECKOrO KiuMmara Hu
aKTUBHOE yuyacTHe rocyaapcrBa. IlepCneKTHBHBIM  HaIpaBlI€HHEM
TOBBIIEHUS 3((PEKTUBHOCTH SKOHOMUKHM cTpaHbl u pasButuss WKT B
Poccum  sBnsercss  paspaboTka  cOOCTBEHHOro  (TIpHHAIEXKAIIETO
poccuiickuM ¢upmam) Tupaxupyemoro [1O B NpHKIagHBIX OTpPaCIsX.
Bonbmoe 3Hauenwe ans ucnone3oBaHus WT kak pecypca HOATOTOBKU
BBICOKOKBAJIM(HUIIMPOBAHHBIX  CIEIMAINCTOB Ui ~ WHHOBAIMOHHOMN
9KOHOMMKM MMeeT peanusaius ['ocynapcTtBeHHON nporpammsl «Co3naHue
B P® TexHonapkoB B chepe BBHICOKMX TexHONOrui». OMHON U3 3a1a4 3TOH
MIPOrpaMMBbl SIBJISI€TCS CTUMYIUPOBAHUE PA3BUTHUS BBICOKOTEXHOJIOTMYHBIX
orpacineid, B Tom uucie UKT. TlpaBurensctBo PD cozmano Poccuiickuii
HMHBECTULIOHHBIN ¢doHO WHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
texHonorut (PM®UKT), uro mno3BoauT Immpe IpUBIEKAaTh 4YacTHHIE
nuBectuiuu B cektop MKT (kak Bo MHOrmx crpaHax mupa). JloctarouHo
MIEPCIIEKTUBHBIM  JIEJIOM SIBJISI€TCS. BEHUYpHOE (UHAHCHPOBAHUE OSTOTO
JuHaMu4yHOro cexropa skoHomuku MKT. KonxypupoBaTh Ha MHUPOBOM
PBIHKE MOXKHO TOJIBKO 32 CUET MO3UIMOHUPOBAHUS B HOBBIX cermMeHTax UT,
KOTOpbIE elle HuUKeM He 3aHsThl. IIpopbiB 11t poccuiickoro cexropa UKT
MOXKET OBITh 00CCIICYeH UMECHHO OJIarojaps HHHOBAIIMOHHOMY Ou3Hecy. B
KauecTBE MNpHMEpa MOXKHO TNPHUBECTU KOMIIAHUHU, KOTOpPBIE 3aHUMAIOTCA
CO3/JaHHEM CHUCTEM, T. €. CHUCTEMHBIX HHTErpaTOpOB, IJE€ OU€Hb BBHICOKA
JIOJsl MHTENJIEKTYaJIbHOTO TPYAA, U BAXKHYIO pOJb WIPAIOT CIIOXKHBIE
pemenns. PoccuiickuM ydeHBIM MpPUHAAJIEKUT OTPOMHOE YHCIO CAaMbIX
MepeIOBBIX HM300peTeHHH W OTKPHITUH B 00JacTd HMH(OPMAIMOHHBIX
texHonorui. [Tockonbky B Poccnu coOCTBEHHOrO BEHUYPHOrO KamuTaia
TIOYTH HET, HE0OX0ANMO oOecnedeHre MPUTOKAa HHOCTPAHHBIX HHBECTULIHH,
WHa4Ye WHHOBALMOHHOIO pPa3BUTHUs oOecneynTh HEeBO3MOHO. OO0 3TOoM
TOBODSAT, B YaCTHOCTH, PEUTHHIH (MHBECTHUIMOHHOW NPHBIIEKATEIHEHOCTH,
KPEOUTOCIIOCOOHOCTH U T.JI.) PAa3JIMUHBIX CTPaH, COCTaBJISIEMbIE KPYIHBIMU
MEXIyHapOAHBIMU opraHuzanusmu. Bo 2-it monoBune 2007 r. B Poccun
BEHUYpHBIA QOHJ OBUT 3aperucTpupoBaH U OTKpbUI cyera B BObe. Ha 1-m
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sTane w3 OkeTa BbIIeIeHO 650 MJIH. €Bpo, HA BTOPOM IJTame Oynmer
MPUBJIEKATHCS YaCTHBIM Kamurtan. OJHAKO 3TOr0 HEJOCTATOYHO, MOITOMY
BBIXOZIOM MOJKET CTaTh CO3JIaHUE JIbIOTHBIX YCIOBHU IS BeJeHUs Ou3Heca
B KOHKDPETHBIX cerMeHTax pa3Butust UT, mpuueM pa3sHOOOpasHbIe JbIOTHI
(HanoroBble, TAMOXKEHHbIE M Jp.) JODKHBI  OBITH  aJPECHBIMH.
3HAYNUTETBHBIM PECYPCOM  CO3/IaHMs HMHHOBAI[MOHHOW cucremel UT
SIBJISIETCS MCITOJIb30BAHUE MUTPALUK COBPEMEHHBIX TeXHOJOrHU B Poccuro.
Bosnbiylo mOMOIIIb 37€Ch MOXKET OKa3aTh MACCHPOBaHHAs HWHKyOarws,
KOTOpasi TOApa3yMeBaeT CO3JaHHE B3aUMOJOMOIHSIONUX KJIACTEPOB
MaJIbIX WHHOBAI[MOHHBIX KOMITAHWM, 3aHUMAIONIUX OJWH WA JIBA YPOBHS
HepapXxud DJIEKTPOHHON HWHKEHEPUH, TaK U (POPMHUPOBAHHE OOJIBIIHX
BEPTUKAJILHO-UHTETPUPOBAHHBIX KOMIIAHWHA B pPaMKaxX MPAKTUKYEMbIX B
MOCJIE/IHEE BPEeMsl KOPITOPATUBHBIX CIHSHUN M CO3JAaHUS BEPTHUKAIBHBIX
XONIMHIOB C YJYacTHeM TOCCTPYKTyp. IlIpeamonaraercs paccMOTpPETh

BOIIPOC o MacCHUPOBAHHOM «PEIKCIIOPTEN COOCTBEHHBIX
kBanuuypoBaHHbIX HHXeHepoB u3 CILA, yro Oyner crocoOCcTBOBAaTh
Pa3BUTHIO 2JIEKTPOHHON MHIYCTPUU B CTpaHE U BOCCTaHOBJICHHIO

HaydHoro Oananca B mupe. K ToMy ke He MeHee HYXHBI CYIIECTBEHHbBIE
YCWIHSL 110 PACHIMPEHHI0 IIOATOTOBKM  BBICOKOKBAIU(UIIMPOBAHHBIX
WH)KEHEPOB B paMKax MarucTpaTtypbl M aclHpaHTyphl MO MPO(UIEHBIM
crenuanbHOCTSIM B camoii  Poccum.  LlemecooOpasno  obecneunTh
WHTETPalfi0 OT€YECTBEHHON Hayku, oOpa3oBaHUsI W MPOMBIIIIEHHOCTH B
MEXIYHApOJIHblE WHHOBALMOHHBIE CTPYKTYpPHl B O0JacTH MacCOBBIX
TENEeKOMMYHHUKAIUH, 3aHMMAIoIe JUAUpPYIOIee IMOJIOKEHHEe B MHUpE B
WCCIIEIOBAaHMAX, pa3pabOTKax, MPOU3BOACTBE M PACHPOCTPAHEHHH HOBBIX
TeXHOJIOruil. B Hacrosee BpeMst poccuiickoe MPUCYTCTBUE B HUX CBSA3aHO
JUIIb C TEPCOHAIBHBIM Y4YacCTUEM HEKOTOPBIX CIHEIMAJNCTOB, HO HE
koMmanui. IIpu 3TOM ciiesyer mpeaycMOoTpeTh BOBJICYEHHE B OTY padoTy
3apyOeKHOH PYCCKOSI3BIYHOM JUACTIOPHI.

BUPTYAJIbBHBIE HAYUHBIE ACCOLIMAIINUN
KAK 3JIEMEHT I'VIOBAJIN3ALIMUA HAYKHA

YCoxon B.M., *Poiisman B.I1., 35020170144 A.T.
Y Unemumym npozpeccusnvix uccnedosanuii, Apad (M3pauns),

Ten.: +972 72 211 32 05; +972 776 56 58; E-mail: vmsokol @gmail.com;
2XMenbHuyKuti HayUOHATbHbILT yuusepcumem, Xmenvnuyxuil (Ykpauna),
Ten.:+380 382 728 743; E-mail: roizman@mailhub.tup.km.ua;
*Hayuonansmeiii mexuuneckuii yuusepcumem Yrpaunwvl « Kueeckuil noaumexnuyecxkuii
uncmumymy, Kuee (Vkpauna), Ten.: +380 44 241 68 65; E-mail: fondfti @ntu-kpi.kiev.ua
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XapakTepHoii 0coOeHHOCThIO KOHIIa XX - Hayama XX| cromeTwii
SIBJISTFOTCSL TIPOIIECCHI TII00ANTM3AIMY B PAa3JIMYHBIX 00JIACTIX YEIOBEUECKON
nesrensHocTH. OYeBHAHO, YTO IPOLECCHl IIIO0ATU3alMid KOCHYJIUCH H
HayKH KaK OJHOM M3 Ba)KHEWIIMX 0OJacTell 4eloBeYEeCKOH JIeSTeNbHOCTH.
I'mobanu3anust  CTAaHOBUTCS ~ XapakTEpPHbIM  NPU3HAKOM  Pa3BUTHSA
coBpeMeHHOW Hayku. Ha pyOexe BEKOB OTKpBITOE HH(POPMAIMOHHOE
MIPOCTPAHCTBO B HAayKe 3aMEHWJIO aTMOc(epy CEKpeTHOCTH, CO3AaHHYIO
TIONUTHYECKOH KOH(QPOHTAMEH B MHpE M JOMHUHHPOBABIIYIO B TEUEHHE
necsituneruit ¢ 30-x romoB XX cromerws. ['moGanmzanust M OTKpBITOE
nHpOpMAaMOHHOE TPOCTPAHCTBO B HAayKe CO3/AIOT  JICHCTBEHHBIE
MIPENOCBUIKH JUISl MEXyHAPOJHOIO COTPYAHNYECTBA yUeHbIX [1, 2].

Hayunsie HCCIIEJOBAHUS B pamkax HaIMOHAIIBHBIX
(BHYTpHUTOCYIapCTBEHHBIX ) porpamm, Kak TIPaBUIIO,
HECKOODJMHUPOBAHHBIX M3 IOJIUTHYECKHX COOOpakKeHWH,  HEen30eKHO
NPUBOAAT K NapajUlelu3My, K pAaclbUICHHIO HAy4YHOr'O IOTEHIHaa
uccieoBaTesel U 3aTpauiBacMbIX Ha UCCIIEIOBaHUS CPEJICTB.

VY nopoxaHre Hay4HBIX HCCIIENOBAHUH (Kak (yHIaMEHTAJIbHBIX, TaK
W TPUKIAJHBIX), CBA3aHHOE C TMPOrPECCHPYIOUIMM  YCIOKHEHHEM
HEoOXOANMOro JUIsS MCCIIENOBaHUH 000pYAOBaHMUS, IIPUBOJIUT K TOMY, YTO
HEKOTOpble Hay4YHbIE IIPOEKTHl CTAHOBSATCS HEMOCWIBHBIMU JaXKe JJIst
HanboJiee SKOHOMUUECKH Pa3BUTBIX TOCYIAPCTB.

B CBETE  TaKuX 00CTOSTENIBCTB MEXTOCY/IapCTBEHHOE,
MEXHAllMOHAJIbHOE  OOBENMHEHWE YCHIMA B 00OJIACTH  HAYYHBIX
WCCIIEJIOBAaHUH  BBITJISIAUT  BIOJHE  3aKOHOMEPHBIM, IIOJIE3HBIM U
HEen30Ee)KHBIM.

I'mobanu3anuss Haykn WHUIMUPYET HOBBIE (DOPMBI OpraHU3ALMU
HAy4YHBIX wuccienoBanuii. OmHOM W3  QopM SABISIETCS CO3JAaHUE U
(YHKIIMOHUPOBAHUE KPYIHBIX MEXKIYHAPOAHBIX HAayYHBIX IIEHTPOB,
NpefHa3HAYeHHBIX JUIsI  TPOBEJNEHMS  (YHIAMEHTAJIbHBIX  HayYHBIX
uccnenoBanuii (Hanpumep, Consell Europeen pour la Recherche Nucleaire).
Co3nanve © (YyHKIMOHMPOBAHHME TaKMX LEHTPOB TpeOyer BechMa
CYIIECTBEHHBIX KalNTAJIOBIOKEHNH IOCYAapCTB — y4aCTHUKOB MIPOEKTA.

OpnHako co3faHue KPYIHBIX MEXIYHAPOIHBIX HAYYHBIX LIEHTPOB JUIS
pelleHnsl  JIOKAJIbHBIX ~ 33a7ad  NPHUKIAIHOW  HAayKd  TPEACTaBIISIETCS
MaJIOBEpOATHBIM. TeM He MeHee, MeKAyHapOIHOE COTPYIHHIECTBO YUEHBIX U
B OTOM CJIydyae IpEJCTaBiIsIercsl MepcreKTUBHbIM. OHOW M3 BO3MOXKHBIX
($opM TPSAMOro MEXIYHApOTHOIO COTPYAHHYECTBA YUYEHBIX MOXET ObITh
OpraHM3alysl BUPTYaIbHBIX HAYYHBIX acCOIMANi, OObEIUHIONINX YIEHBIX
pa3HBIX CTpaH (HE3aBUCUMO OT MeCTa INpPOXXMBAHWS) B €IWHBIA HAYYHBIH
KoJuiekTus [3].
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B0o3MOXXHOCTh CO37aHUS BUPTYANbHBIX HAaYYHBIX acCOLHUAIMHA CO
BCEH OUEBHIHOCTBIO CIIENyET U3 aHaIW3a HAyKH U HAyYHOrO SKCIIEPUMEHTA
Kak oO0bekTa uccnenoBanus [1, 4]. Kak mokaspiBaeT aHaiu3, olepaTUBHBIN
oOMeH HayyHOH WUH(poOpManueld B BHPTYaJbHOM pPEXHME IO3BOJISIET

OCYIIECTBIATh KaK TEOpETHYECKHe, TaKk U (mpu  HaIM4YHUM
9KCTIEPUMEHTAIBHOM ©0a3bl C COOTBETCTBYIOIIUM OOOpYJIOBaHHEM U
BBICOKOKBAJTU(HUITPOBAHHBIM BCIIOMOraTeIbHBIM HEePCOHAIOM)

SKCIIEpUMEHTANILHBIEC UCCIIEe0BaHUs [5].

OObenuHeHne (B paMKaxX BHPTYaJIbHOM Hay4HOH acCCOIMAINHN)
YUEHBIX pa3HbIX CTPaH M Pa3IMYHBIX HAYYHBIX IIKOJ JUIS pelIeHHs oOuien
Hay4YHOH NPOOJIEMBI HE TOJBKO OOBENUHSET WX YCHIMS M YCTpaHsSeT
napaiean3m B WCCIIEI0BAHUSIX, HO u croco0cTByeT
B3aMMOIPOHMKHOBEHUIO 1 B3aUMOOOOTAIIEHUIO PA3JIMYHBIX HAyYHBIX
IIKOJI, a 3HA4YMT, SBJSIETCS CPEACTBOM TIJI00ANM3aly HAYKH M HAy9IHOTO
mporpecca.

B coctaB BHpTyanbHBIX HAay4HBIX aCCOLMAIMA MOTYT BXOIHTH Kak
OTZEJbHBIE YYeHblE W CHEIMAIMCTBl, TaK W HAy4YHbIE KOJUIEKTUBHI W
OpraHM3allfy, 3aUHTEPECOBAaHHbIE B OOBCAMHEHWH YCWIMH I PEIIeHHs
Hay4HBIX 3371a4.

Xapakrep peraeMbIX HayqHbBIX 337124 SIBISIETCS OCHOBOITOJIATatoIM
(dakTOpOM TIpH  OIpEIEIEHUH CTPYKTYPbl BUPTYalbHOH Hay4HOH
accouuanuu [6, 7].

Jlmst pelieHuss KOHKPETHON HAaydHOH TNpOoOJieMBl, HE TpPEOYrOIeH
JIONTOBPEMEHHOTO  COTPYJHMYECTBA YUEHBIX, BHUPTYaJbHbIE Hay4dHbIE
accolManyy MOTYT CO37[aBaThCs Ha BpEeMEHHOW ocHoBe. OueBHIHO, YTO
BpPEMEHHBIN XapaKTep TaKOH accOlMally He HAKJIa/IbIBaeT OrpaHUUYCHUs Ha
COBMECTHYIO pabory YUEHBIX-TEOPETUKOB B ee cocTase.
OKcneprMeHTaIbHbIE UCCIIEIOBaHMS TPEOYIOT HAJMYMs BBIMICYHOMSHYTON
9KCTIEPUMEHTAIBHON 0a3bl. MOXHO TPEINOJI0KUTh, YTO CO3JaHUE TaKOU
OKCIIEPUMEHTANBHONH  0a3pl  SBISETCS  JTOCTATOYHO  JOPOTOCTOSIINM
MEpOIPHUATHEM, U €€ CO3/IaHHE Ha BPEMEHHOW OCHOBE MOXET OKa3aThCs
HeresecooOpa3HbM. B TakoMm citydae MOXXKHO BOCITOJIB30BAThCS Ha IpaBax
apeH/Ibl OSKCIEepUMEHTaIbHOW 0a30i HaydyHOW opraHu3anuu ((HUPMBL,
YHUBEpCHTETa W T.I.), paboTaromieii Ha mnocTrosHHOW ocHoBe. Cremyer,
OJTHAaKO, y4eCThb, YTO COOCTBEHHbIE HayYHbIE MCCIIEOBAHHS TAaKOW HAydIHOMH
OopraHM3ald Bcerja OyayT NpPHOPUTETHBIMH, a OJKCIEpUMEHTAIBHbBIE
WCCIIEIOBaHUsI BUPTYaJIbHOM HAayYHOW accolManuyl BOJBHO WIJIM HEBOJBHHO
OyIyT OTOBUTATKLCS HA BTOPOU TUTAH.

Jlnst pelieHnst KpyrmHOW HaydHOH NPOOJIEMBI CHENHAIN3UPOBAHHbIE
BUPTYaJIbHbIE HAYYHBIE aCCOIMALIMH MOTYT CO3/IaBaThCsl Ha JOJITOBPEMEHHON
ocHOBe. B TakoM cirydae BUpTyasbHOE B3aUMOJICHCTBUE YIEHBIX-TEOPETHKOB
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W yYEHBIX-DKCIIEPUMEHTATOPOB MOXKET ONUpaTbcs Ha COOCTBEHHYIO
CHeHUaIN3UPOBAHHYIO 9KCTIEPUMEHTATLHO-TIPOM3BOICTBEHHYIO 6azy.
Co3nanne Takodl 0asel (Ha JONTOBPEMECHHON OCHOBE) IEIECO00pa3HO C
ydeToM HamOosiee OJIarONpHATHBIX YCIOBHH €€ (DYHKIIMOHHMPOBAaHHS U C
BO3MOXXHOCTBIO ~ TIEpENpOQINPOBaHMsl TOCTE 3aBepIIeHHs] padoT Imo
uccieayeMoit mpoodieme.

VYuuTeIBast JONTOBPEMEHHBIH XapakTep U Oonbiiol 00beM pador, B
COCTaB CIIEIMAIN3UPOBAHHBIX BUPTYAJIbHBIX HAyYHBIX aCCOIMAIMN MOTYT
ObITh BKJIIOUEHBI BCIIOMOTaTEJbHBIE IOApa3JeieHus (perakiuoHHO-
n3JaTeNnbeKas IpyIa, rpynna HHGOPMaIy U IMaTEHTHBIX HCCIIeIO0BaHHM,
TpyNIia BHEJAPEHUS ¥ UCCIIEI0BaHMS PhIHKA H T.I1.).

VY4eHsbll COBET BUPTYaJIbHON HAyYHOM accouualyy, AeHCTBYIOMINI B
BUPTYaJIbHOM pEeXHME, JODKEH 001ajgaTh BceMH (QYHKUUSIMH U
MOJTHOMOYMSIMM ~ YYEHOTO  COBE€Ta  Hay4yHOW  opraHmzamuu.  Ero
OTJINYUTENBHON OCOOEHHOCTBIO SIBIISIETCS BO3MOXKHOCTH OOBEIMHEHHS B
CBOEM COCTaBE BEIYIINX MHPOBBIX YYEHBIX, CIEHUAIM3UPYIOMINXCS B
00J1aCTH HayKH, K KOTOPOH OTHOCHUTCS J€ATEIbHOCTh BUPTYaIIbHON HAyqIHOMH
acconuanuy. Takol y4eHbI COBET MOXET (YHKIMOHHPOBATH HETPEPHIBHO
HE3aBHCHMO OT MecCTa JWCIIOKAIlM{ TOTO WM MHOro ydeHoro. OmHOH u3
OCHOBHBIX 337]a4 YYEHOTO0 COBETa BHPTYaJbHOW HAy4YHOW accolMaluu
JIOJDKHA OBITh  OpraHW3alys BUPTYaJbHOI'O B3aMMOIEHCTBHUS  YYEHBIX
(TEOpeTHKOB W  JKCIEPUMEHTATOpPOB), OOBENMHEHHBIX B  COCTaBe
accoManuy, a TaKkKe WX B3aMMOJIEHCTBHE CO CIIENUAIN3UPOBAHHON
9KCTIEPUMEHTAIBHO-TIPOM3BO/ICTBEHHON 0a30i. IlockonbKy Takod ydeHBIH
COBET MOXET OOBEIUHATH BEAYIIMX Y4YEHBIX-CHEUHAINCTOB IUIAHETHI, €ro
€CTECTBEHHOH (DYHKIMEH MOXKET ObITh MPHUHATHE K 3aIIUTE JAUCCEPTALUA U
TIPUCYKACHHE YYEHOW CTENeHH 110 pe3yabTaTaM 3amuThl. CyIecTBEHHBIM
MPEMMYIIECTBOM MOXKHO CYHTAaTh BO3MOXKHOCTH Y4acTHS B COCTaBe
BHPTYaJIbHOTO YYEHOT'O COBETa BEIYIIMX MHPOBBIX YYEHBIX, YTO MOXKET
OKa3aTh 3HAYUTENFHOE BIMSHHAE Ha OECIPHCTPACTHOCTH IPUHUMAEMBIX
pelieHNd W TIOBBICUTH HAayYHBI YPOBEHb IPUHUMAEMBIX K 3alluTe
nccepranuid. OueBHIHO, YTO (hOpMa 3alIUTHI IUCCEPTALMH B BUPTYaIEHOM
YYEHOM COBETE MOJKET CYIIECTBEHHO OTIIMYATHCS OT TPAJUIIOHHON (hOPMEI
3alIMTHI, OJJHAKO W3MEHEHHE (HOPMaJLHOM MPOLENyphl 3alUTHl HE JIOKHO
3a4epKUBaTh YIIOMSHYTOE NPEMMYIIECTBO M, CJIENOBATEIBHO, HE JOJHKHO
SIBIISITHCS] IPUHIUITAATIBHBIM M HETIPEOAOIMMBIM TIPETISITCTBHEM.

HanbGonee mepcriekTMBHOW, MO HalleMy MHEHHUIO, SIBIISIETCS
OpraHM3alysi MHOTONPO(MWIBHBIX BHPTYAIbHBIX Hay4YHBIX accOIMalvi, B
COCTaB KOTOPBIX MOXKET BXOAWTH PsIJI CIIEIHUAIN3UPOBAHHBIX BUPTYaJIbHBIX
Hay4YHBIX JIA0OpaTOpUii M MOIIHAS SKCIEPUMEHTAIBHO-TIPOU3BOICTBEHHAS
6a3za, crocoOHass OOCIY)XHBaTh O3KCIIEPUMEHTAIbHBIE HCCIEJOBAHHUS B
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pa3nuuHBIX oOnacTax Haykd. Crienuaau3supoBaHHBIE (110 HANpaBICHUSIM
WCCIIEIOBAaHUH) BUPTYyaJbHblE HaydHble J1a0OpaTopuM B paMKax
BUPTYaJIbHOH Hay4YHOW acCOIMAllMd MOTYT CO3/1aBaThbCsi Ha BPEMEHHOMN
OCHOBE JUIi pEUIeHHs KOHKPETHOM Hay4dyHOM 3agayd, WIM Ha
JIONTOBPEMEHHON OCHOBE /IS PEIICHHs] KPYITHON HayqIHOW MpOOIIEeMBbI, WIIH
Ha TIOCTOSIHHOM OCHOBE JUIs pElIeHus psjaa mpoOieM B OIpeneneHHOH
obmactn Hayku. [Ipm 3TOM OSKcHepHMEHTalbHBIE HCCIEIOBaHUS BCEX
CHELUAIM3UPOBAaHHBIX ~ BUPTYAIBHBIX HAaYYHBIX J1a0OpaTopuii MOTyT
OIMpaTbcsi Ha OOIIYI0 SKCHEPUMEHTAIBbHYIO 0a3y, OCHAIEHHYI0 BCEM

HEOOXOANMBIM 000pyI0BaHUEM u KBaJTU(UIIIPOBAHHBIM
BCIIOMOTATENbHBIM ~ NEPCOHAJIOM, UYTO MCKIIOYAeT  JOPOTOCTOAIIYIO
HE00X0IMMOCTh peopraHuzanuu 1370700 CO37aHUs HOBOI

IKCIIEPUMEHTAILHOM 0a3pl TpPH HM3MEHEHHM COCTaBa WM MPOQHUIL
nabopatopuii, 00pa3yroUINX BUPTYATbHYIO HAYIHYIO aCCOIUAIINIO.
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THE ROLE AND WEIGHT OF STANDARDIZED TESTS
AMONG THE CRITERIA FOR ADMISSION TO THE
INSTITUTIONS OF HIGHER LEARNING
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The whole concept behind reestablishing NaUKMA, as a modern
university, was based on the American modd. That explains why, right
from the outset, we became the first university in Ukraine to introduce the
integrated testing system, as well as the system of grades and ratings. We
also pioneered the use of some aspects of the Liberal Arts Education in
Ukraine. It happened in 1992. In 2008 Ukraine carried out aradical nation-
wide reform of its educational system. After a preliminary trial period the
Ministry of Education and Science mandated that all high school graduates
should be subject to the independent testing carried out by the National
Center for the Proficiency Testing, affiliated with the Ministry. (This project
is loosely modeled on the Educational Testing Service in Princeton.) As a
result of this testing the high school graduates receive an average score,
measuring up their level of proficiency. This score also doubles as the only
criterion for their admission to any of the higher educationa institutions in
Ukraine.

This may well become a turning point in the struggle to overcome
the consequences of corruption that has plagued the Ukrainian system of
higher education since the Soviet times but especially during the turbulent
period of Ukrain€ strangtioning toward the market economy. The officially
proclaimed aim of this reform was to create equal opportunity and provide
access to the higher education for all high school graduates. The only model
Ukrainian reformers ever used was the American education testing system.
However, the Ukrainian educators, instead of using a holistic approach,
chose to adopt only assorted aspects of the American system. Their only
aim is to determine the total amount of knowledge acquired while a high
school. The priority is given to assessing the overall academic progress
rather than to determining the level of proficiency, contrary to the practice
of testing at the American ingtitutions of higher learning. Not to mention
that Ukrainian universities rely totally on formal testing without employing
other forms of evaluating non-academic assets of their applicants. This
approach is clearly seen in the Ministry of Education and Science
Admissions Regulations for the year 2009.

It led to the rise of some negative tendencies in carrying out the
Ukrainian education reform. For example, the results of only one aspect of
testing are deemed sufficient. Instead of devel oping a well-balanced system
of testing, the Ministry officials preferred to focus on just one of its aspects
forgoing all the others. But research shows that (especially in the USA) that
you get the most complete and objective picture of the applicants potentials
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when in addition to the test scores you also look at their other assets and
abilities. And even more so in an effort to match an applicant with a
particular University. Such an approach was best articulated by Rebecca
Zwich in her book Fair Game? “Like age, weight, cholesterol level, or any
other measurements, test scores are incomplete and imperfect — they fail to
tell usthewhole story about the assessed individuals, and they are subject to
error. Test scores can be used in ways that are reasonable or mideading, can
be invoked to support policies that are wise or foolhardy, and can serve as
both gateway and gatekeeper.”

Ukrainian educators are only beginning to analyze this experience.
On the one hand, there is an abundant literature in Ukraine, describing the
theoretical and practical aspects of different testing systems. On the other
hand, because in the USA the criteria for selecting applicants based on their
overall potentials vary from University to University, it is not easy for
Ukrainians to put together a comprehensive system that would compliment
SAT.

The Nationa Universty “Kyiv-Mohyla Academy” have
accumulated a lot of experience in conducting anonymous testing of the
University applicants. The integrated NaUKMA test is widely recognized
and praised by Ukrainian researchers and teachers alike as a valid method of
selecting the prospective NaUKMA students. However, now that the
Ministry of Education and Science announced that their comprehensive test
should be the only criterion for the admission to Ukrainian universities, it is
becoming increasingly important to study and analyze the world experience
in using a combination of testsin their assessment of their applicants and in
matching their prospective students with the particular programs. But even
more importantly, we have to determine the rational behind adopting
particular criteria for a non-testing evaluation, depending on the demands of
a particular university. Very important is also measuring the degree of their
validity and objectivity in interpreting the abilities of their applicants. The
aim of this component is to discover the individua strengths of the
applicants as well as their skills and prospective achievements. So the role
of that component (i.e. interviews, written essays, entry exams, taking into
account the applicant’s school background, leadership skills, etc.) will not
be overestimated.

Ukrainian educational reform is only at the initial stage of its
implementation. That is why it is very important to critically examine the
similar experience of other countries and to adopt only the most relevant
and proven e ements of that experience. When American universities almost
a hundred years ago began to employ standardized tests they, just like their
Ukrainian counterparts now, were not immune to putting too much
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emphasis on testing the amount of knowledge accumulated by the high
school graduates, and later were forced to rethink this whole process and to
gradually switch to a more well-rounded approach — i.e. testing their
applicants’ overdl level of proficiency. Pretty soon everybody came to the
conclusion that using standardized tests alone, no matter how diversified
they could be, is not enough. There are some skills that simply cannot be
effectively measured by even the most comprehensive testing systems. And
thisrealization led universities to start employing those forms of evaluation
that reach far beyond the standardized tests.

Apart from a purely academic challenge of creating these tests and
other methods of evaluation Ukrainian educators face a daunting task of
fighting the rampant corruption and nepotism in the higher education. That
explains a high level of public distrust towards non-standardized forms of
evaluation. Among the tasks facing Ukrainian system of education, besides
developing a reliable approach to standardized testing, the priority should
be given to introducing other forms of assessment, which will hopefully
guarantee a fair and equal access to higher education and will eventually
restore the general public’s confidence.

Being the first higher educationa institution to introduce the testing
system of enrolling applicants, NaUKMA continues experimenting to find
out the most optimal approach to testing. Thus, in 2008 we held in three-
month interval practically the same test as had been given on the national
level by the National Center for the Proficiency Testing. Its results were
bewildering: in general, the applicants showed worse results than those at
the NCPT despite the fact that applicants had to take the same test for the
second time. This testifies to the fact that the knowledge checked by the
single testing procedure for which school leavers get special preparation
(very often with the help of coaches) is not thorough, long-lasting. In 2009,
in addition to the date of external testing, in our research we compare the
results of the study aptitude test which is done by the NaUKMA applicants,
the mean grades of the school certificate, as well as the results of the
NaUKMA integrated test to be held by first-year students. Comparison of
these four parameters will make it possible to work out recommendationsin
order to improve and differentiate the entrance procedure to various higher
educational institutions.

PREGRADUAL PREPARATION OF STUDENTSIN
REALATION TO PSYCHO-DIDACTIC
COMPETENCIES
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Introduction

In every period of human evolution is very important to educate an
individual. From the ancient times education and upbringing was provided
by teachers — pedagogues. The most important characteristic of every
teacher is not only to know how to teach, but also the ability to give
information to student in appropriate way. This ability the future teachers
gain during their pregradual preparation. During this preparation every
future teacher is acquainted with basic methods, forms and techniques of
teaching and obtains teaching competences.

Pregradual preparation
Students' pregradua preparation we should consider as one from

the first phase of the future teacher preparation (or pre-service teacher
training). By pregradual preparation the graduates should obtain the basis of
teaching competences, which their next development by teacher-beginners
would lead to obtaining teaching qualification. A pedagogical -psychological
preparation has an important role during teachers pregradual preparation
alongsde with obtaining competences within selected study subjects.
Nowadays, there are two principal changes (Kasacova, 2004) :

1. Change: from process of teacher’s preparation to process of
becoming a teacher

From reproductive skills towards the tendency to apply reflexively
gained knowledge into the school reality. There is a considerably changed
view on a teacher training, especially in the context of changes in
interpretation of the teacher profession — in the sense of changing view on a
teacher as atransmissive person, who just gives information to a person who
helps and is presented as a reflexive professional. There is also a change of
character of this profession, from a profession normative-controlled to a
profession which is assisted and helping. Trends of the present pregradual
preparation are leading towards giving certain model situations for
acomplex of analogical situations. This approach gives an opportunity to
gain some kind of ,, metaexperience" as a developed skill to be able to reflect
concrete experience and be able to generalize its validity.
2. Change: form a system of practice in a teaching study to a practice for
self concept of student — teacher

A change of philosophy is required — not only understanding of
apractice as an integrated part of a teacher’s preparation, but understanding
of a practice as an opportunity for students for self actualization in their role
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of ateacher. Thistype of understanding presents a convergent conception of
pregradua education, which helps students to obtain an individualized and
effective goal ,,to become ateacher”.

Psychodidactic competences
Pre-service teachers during their pregradual preparation obtain teaching

competences, which are considered as a complex of professiona skills and

dispositions, which every teacher should have, so he/she could effectively
do hisher profession. (Walterova, Mares, Prucha 2008). Professiona

competences can be divided into the following elements (Spilkova, 1997,

Bajtos, 2007):

«  Subject specific competences (a scientific basis of the relevant subjects)
— alow teachers to show and present their own knowledge of the
subject in educationa process,

«+ psychodidactic competences — it is didactic and psychodidactic
competence, which appear in ability to educate individuals, it consists
of: creating of favourable conditions for teaching/learning, it means to
motive towards cognition, to activate thinking, to create a positive
social, emotional and working climate, to manage teaching process of
individuals,

«+ communicative competences (not only in relation between teacher and
pupil, but also in relation to parents, peers, colleagues, social partners of
the school) - allow teachers to be in contact with individual pupil, to
bring them closer together,

+«+ organisational and managerial competences (organise and manage own
activities, induce and keep working order and system with individuas)
—alow correct organisng and managing of educational process,

« diagnogtic and intervention competences (to fee and know how
individual thinks and behaves, what are the reasons for his/her
behaviour, what are higher weaknesses, how it is possible to help
him/her) — help individualized educational activities,

¢+ advisory and consulting competences in relation to individuals, mainly
in relation to parents, future employers,

+ competenciesin professional reflexion — analysis and evaluation of own
action.

Psychodidactic competences includes abilities how to plan
ateaching/learning process, how to carry out aplan of teaching, how to
manage and support ateaching/learning process according to a plan,
evaluate learning process of pupils. Competences related to planning of
teaching/learning process of pupils on a lesson needs following elements:
formulate educational objectives of the subject, define a basic curriculum,
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define educational objectives, propose teaching tasks, establish criteria for
evaluation of the given tasks, formulate appropriate techniques for active
learning, prepare suitable teaching sources and conditions for learning, set a
needed time for tasks, suggest methods and criteria for evaluation pupils
learning results, propose scenario of teaching lesson (Rotling, 1998).

Psychodidactic competences of acresative teacher called as an
intrapersona and interpersonal are derived from axiomatic system of the
human theories of individuality (Bajtos, 2003). Individuality is understood
as a unique independent being, which has tendency for continual creative
persona development (it is not static, but dynamic system). Intrapersona
competences of the teacher’s personality are a relatively stable complex of
personality characteristics (salf-understanding), which are developing,
differentiating, integrating and are preconditions for a professional identity.
We can distinguish cognitive, emotional and social competences.
Interpersonal competences of a teacher’s personaity lead from teacher’s
individuality towards outside educational environment. They enable to
create a social positive environment and a crestively stimulated educational
environment, and also organise and manage creative educational process so
that pupil’s personal development would be activated, motivated and
gimulated. We can distinguish action-operational, cognitive, social,
emotional, axiological and creative competences.

Conclusion

The aim of innovation in pregradual preparation of future teachers is that
every future teacher would have possibility for self-improvement and
possibility to improve hisgher own professional competences, and have
inner motivation for self-education. For achieving this aim is required an
integration of teacher professional development into the system of their
education in conditions of teacher preparation and in conditions of continual
learning (life-long learning) during their real teacher practice.
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Introduction

New tasks in relation to teaching profession are related to
transformation of the school system. It comes through in a new perception
of a school, in the change of a teacher status and pupils within teaching
process. Teacher education has to come out from priorities which a new
school will have in future (Bajtos, 2007; Orosova, 2008). It is necessary to
reflect all these changes. Thereis increased attention on rising of quality in
pregradual preparation of students and necessity to innovate this quality so
that the changes in pedagogical preparation of future teachers will be
achieved. Preparation through microteaching seems to be an effective way
for students preparation in their future profession as ateacher.

Microteaching

Microteaching is atraining technique for future (pre-service)
teachers using different educational methods in a short lessons (sessions)
and later on discussed, commented and evaluated their outputs by
participated students. Microteaching helps future teachers to improve their
methods of teaching and develop a range of pedagogical skills so that the
teaching will be more interesting and more attractive for pupils. It is quick,
effective and entertaining way how to help pre-service teachers in their
future profession.

Microteaching is a new way of training for future teachers in their
profession. It is a series of events that consigts of student’s performance,
observing his’her skills during teaching process through concrete teaching
method in one of the phase of teaching lesson. This process is videotaped.
After the lesson and seeing the video, the student’s performance is
evaluated by a group of students who were on the lesson. This phase is
especially important, it gives student feedback. The student has the
opportunity to repeat hisgher lesson and practice the suggested
improvements (Brown, 1975). This training model helps improve the
teaching process of future teachers and also is important for their self-
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evaluation and self-education. It gives them a rea view on them as pre-
service teachers and also redlistic practical experience. This is a way how
future teachers can criticaly analyse themselves and get trustworthy
feedback.

Microteaching is focused on a teaching using an innovative methods,
which teach pupils creative and critical thinking. By microteaching students
know that they are able to be helpful to each other during their training to be
a good teacher. All students used to be pupils, so they have their own
opinion on a good quality teacher. The students exchange their opinions on
a quality and a way of teaching of their schoolmate (Kapanja, 2001). This
method of the student practice training consists of anaysis of small
elements, segments, activities, communicative acts, and aso analysis of
movements, gestures, manners which occur during student’s classroom
teaching. It takes into account details, concrete microfacts, from which is
deducted and analysed a quality of teacher’s work and pupils behaviour.
This method gives facts, no impression, and not only opinions and attitudes,
but shows real action. It is more scientific method than other types of
methods in pedagogy (Zelina, 2006). This type of teaching is creative
because the student’s performance is videotaped and later evaluated. For
some students it could seems, that what is taped is just an artificial unreal
lesson and in the reality it would be different. This statement is partially
true, but for example the students from University of Pennsylvania
evaluated in their tests this method as very productive for their future
teacher practise. The aim of this preparation is to show good and bad sides
of each student in their role of future teacher. Nobody is perfect and learns
and improves him/herself on his’her own mistakes and her/his colleagues
mistakes (Mills, 1991).

Student preparation for microteaching

Student preparation for microteaching consists of a detailed theoretical
explanation what microteaching is. Thereis an explanation of importance to
achieve maximal feedback and not to be afraid to present own opinion.
Students are given a task to think about a topic that they would like to
present during microteaching. They first should think about the topic, then
prepare a short lesson, practice at home and measure the time of their
lesson, which should be 10-15 minutes in length. It is necessary to tell the
students why it isimportant to keep atime limit. Psychologists proved that a
pupil is able to be active and concentrated for one teaching method only 15
minutes. After this time it is necessary to change a teaching method,
because every 15 minutes a teacher is loosing pupil’s s attention and
concentration. Microteaching presents one method of one phase of the
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teaching lesson and it can be motivating phase, exposition or fixation. If
every phase was in average 15 minutes in length, we would get a whole
lesson which lasts 45 minutes in Slovakia. Students can use any of the
teaching methods, or they can draw at the beginning of semester. Student
should choose from innovative teaching methods and will know a date of
his/her microteaching lesson in advance. If a university teacher realy wants
to include different types of teaching methods in different phases of a
lesson, students should draw their methods and a phase of the teaching
lesson. It is important to give students chance to choose from the most of
innovative methods with which they might have not met during their study.
Each student has to learn a chosen method and present by microteaching.
Using this way, students get not only information about a new method, but
also have opportunity to see it during microteaching how it would be work
in area lesson. Students are advised to point not only on weaknesses, but
also on strengths of their peer’s microteaching. Doing so, students have a
chance to support and help each other, so that feedback would be the most
effective for them. Criticism should be only constructive, it means that not
only finds weaknesses of peer’s microteaching, but also finds a solution of
the problem by assistance of the whole group (Minton, 1997).

Advantages of microteaching

Microteaching gives mainly answer on these questions:

e What can | consider to be my strengths and weaknesses in process of
microteaching?

e What should | improve in my teaching performance according to my
peers and colleagues suggestions?

e What kind of hew methods will | learn from my peers and colleagues,
which | could use in my teaching? (Zelina, 2006)

Conclusions

Results of the aspects survey which have an influence on students during
the training of microteaching and their impact on the level of acquirement
(5% of what we hear, 10% of what we read, 20% of what we see, 30% of
what was demonstrated, 50% of what was discussed, 75% of what we done
and tried, 80% of what we personally explained) show a success rate of
microteaching for teaching practice (http://www.microteaching.org
20.12.2008). After taken part in microteaching, students are more confident
in using innovative methods and their creativity and originality has been
increased. Microteaching becomes a valuable training method. Only
creative teacher can form and generate cregtive pupils.
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For the time being psychologists are the most active investigators
inquiring into the question of Internet addiction and Cyberbullying. That is
why, in the definitions of these new and growing destructions, unhealthy
psychological conditions, people's frustrations are emphasized. Internet
addiction (“an escape” from the real life into the virtual space) as well as
Cyberbullying — aggression, other irresponsible actions with the purpose of
causing moral damage to a victim or limiting his’/her social activity can be
the reaction to the condition of frustration.

Thus, in Wikipedia, we find a statement that “Internet addiction isa
psychological disorder, an obsessive desire to connect to the Internet and
unhedlthy inability to disconnect from the Internet in time’
(http://ru.wikipedia.org/wiki).

The discussion of the given phenomenon started not so long ago — in
1994. Kimberly S. Y oung worked out a special test and placed it on a web-
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site. She receved almost 500 answers, 400 authors of which were
recognised according to a chosen criterion Internet addicted people.

In 1997-1999, research and consulting-psychotherapeutic web-
services dealing with IAD (Internet Addiction Disorder) were organised.

Kimberly S. Young gives 4 symptoms of Internet addiction:
compulsion to check an e-mail; constant waiting for another Internet
connection; complaints that a person spends too much time in the Internet;
complaintsthat a person spends too much money for the Internet.

Quite often Internet addiction is understood in awider sense. To this
notion, one may refer: computer addiction, i.e. compulson to computer
work (games, programming and other kinds of activity), “information
reboot”, i.e. compulsive navigation for web pages, search in deleted data
bases, compulsive use of the Internet, i.e pathological addiction to
gambling, on-line auctions or e-shopping; addiction to “cyber-relations’, i.e.
social use of the Internet — communication in chats, group games and
teleconferences, that finaly may cause the subgtitution of the family and
friends that are in the virtual space for the real ones; addiction to “cyber-
sex”, i.e. to pornographic sitesin the Internet, to sexual themes discussion in
chats and special teleconferences “for adults’. According to the data of
different investigations 10% of the Internet users are Internet addicted.

Cyberbullying, in its turn, is determined as a variety of emotional
violence. The most popular methods of violence in the Internet are the
following: flaming; bullying; cyberstalking — the use of electronic
information and such communication devices as e-mail, dialog message
exchange, text messages, mobile phones, pagers for defamation spreading
and else’s secrets publication; aggressive and rude exclusion from a group
(chat, discussion).

A great number of investigations on Internet addiction has been
carried out in Latvia (Nagle 2003; Koroleva et al. 2004; Krimina 2005). At
the same time, thereis a lack of significant scientific investigations on such
a popular theme in European and American science as cyberbullying among
children and adolescents (Smith et al. 2002; Hinduja, Patchin 2008; COST
Action 1S0801). The difficulty to catch a personality in the Internet, his/her
anonymity in the virtual space are determined by psychologists as the main
factor of the wide spread of new types of psychological disorders and
anomalies.

The contribution made by sociol ogists to the study of the problem is
modest. From a position of Robert Merton’s deviance typology, Internet
addiction is retreatism, and Cyberbullying — innovation. On retreatism in
general R. Merton wrote: “In this category fall some of the adaptive
activities of psychotics, autists, pariahs, outcasts, vagrants, vagabonds,
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tramps, chronic drunkards and drug addicts’. Innovation occurs “when the
individual has assimilated the cultural emphass upon the goal without
equally internalising the ingitutional norms governing ways and means for
itsattainment” (Merton, 1938).

New retregtists are vagrants in the virtual space; these are, as
M.Tsvetayeva said “swallowers of voids’. New innovators are
cyberperpetrators: violators of the ingitutional norms of the virtual space,
where avictim is exposed to the dictates of one’ swill.

From a position of sociology, the growth of individual liberty, caused
by the appearance and the spread of new media, is the main factor of the
wide spread of Internet addiction and Cyberbullying. In former times of the
formation of technogenic civilization and capitalism, a man gained the
freedom of movement in thereal space. A.Smith considered the freedom of
movement the beginning of man’s liberation, who, before that, had been
attached to a particular place as a dave or a serf. Nowadays the freedom of
movement has broadened at such extent that it takes even the virtual space.
Internet addiction and Cyberbullying, as well as any deviation, are an
inevitable pay for development, for the broadening of the freedom of man’'s
space. Just as vagrancy in the real space can be found in any country
irrespective of the living level of its population and its cultural dominant,
we can escape vagrancy in the virtual space neither today nor tomorrow. It
is necessary to search for and find the ways and methods of the decrease of
the number of “swallowers of voids’ and cyberperpetrators.

Anthony Giddens, British sociologist, interprets therise of addictions
and compulsions in the “runaway world” quite in an interesting way. If
originally the notion “addiction” was used only in respect of alcoholism and
narcomania, then nowadays it may be applied to any sphere of activity. A
man may experience the same addiction and compulsion to work, physical
culture, meal, sex — even love. Again A.Giddens connects the rise of
compulsions with the weakening of the power of traditions and customs,
with the possibilities of greater liberty of action in comparison with the past.
“The dark side of decison making is the rise of addictions and
compulsions’ (Giddens 1999).

The investigators in the field of pedagogics start referring to the
problems of Internet addiction and Cyberbullying more often. If in the past,
they were aimed at the different forms of the protection of the younger
generation from the negative influence of the Internet, then, at present,
many pedagogues-investigators are convinced that it is extremey
significant to develop critica thinking of a personality who is in concert
with the virtua space (Masterman 1998, ®&nopos 2008). Along with it, the
devel opment of media-competence and critical thinking of the Internet users
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gtill stays a scarcely realised even concerning the students of pedagogical
specialities.

Thus in Latvia in 2006, the government approved Latvian
educational system informatization programme “Information and
Communication Technologies Influence on the Quality of Education” for
2007 — 2013, which containsits long-term aim: “to encourage individuas to
become more educated and creative persondities, to improve knowledge
and skills of the usage of ICT”. However for pedagogues this programme
provides only a profound education course for their computer skills
improvement. The problems of the contingency of instrumental-technical
features of the Internet and other new media with ther socio-cultura
infragtructure, the questions of the formation of media-competence of the
pedagogues are not even designated.
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As the Memorandum of Understanding of announced ESF COST
Action 1C0904 declares, “HCI (human computer interaction) approaches
need to respond in a way that is sensitive to increasingly diverse use
contexts, user goals and roles, and new interaction styles. These “Third
Wave” approaches deal with issues such as emotions, affect, aesthetics and
longitudina user-artefact relationships that can draw little from older HCI
models and methods’. While working with new computing artefact, “user
experience” becomes one of the main criteria used to evaluate the quality of
recently created and already existing ones.

Such redirection towards users is mainly explained by the necessity
to raise competitiveness of computer products and the companies that
produce them. That is the reason why the European and world scientific
space devotes a great deal of researches to anayse different HCI styles,
their effectiveness and suitability for users (Buxton W., 1986; Boritz et a.,
1991; Keiichi, Kuohsiang, 2008); conducts courses in HCI within the
frameworks of Computer Sciences programmes at universities (Hewett et
al., 1996; Calderon, 2009). Unfortunately, neither Latvia, nor Russia, nor
other post-soviet countries participate in this process, even though they
investigate communication between people by means of computer, it differs
from HCI, namely “it has different logical bases and harder information
limits” (Bymes, 2007).

In their investigations, Western European scientists draw special
attention to analyzing HCI styles in educational process, since convenience
and speed of HCI influence the results of tests, developing games and
exercises, and consequently mativation in studies. Moreover, children — the
main target group of educational process — have their own specific
perception of different HCI styles.

Cross-cultural analysis of HCI styles of participants of educational
process presupposes comparative analysis of the issue in two or three
cultures. Culture heavily influences HCI since the end-user is aways within
a cultural context. At the same time, the author has found a particular
contradiction in the methodol ogy of cross-cultural investigations: on the one
hand, researchers hold that ,,when a group of people, no matter in scale,
start sharing common ways of thinking, feeling and living, culture emerges.
Culture therefore can emerge from any population segment. It isnot limited
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to a geographic area or ethnicity” (Keiichi, Kuohsiang, 2008). On the basis
of such methodology there is a possihility for cross-cultura investigations
within one country. On the other hand, in theoretical and empirical cross-
cultural investigations, as a rule, whole countries are chosen as holders of
culture, i.e. research objects (Schneider, Barsoux, 2003; Hofstede G.,
Hofstede G.J., 2005; Gesteland, 1996). It is even more surprising in the age
of huge migration flows, when economically devel oped countries are more
like multi-cultural societies.

Another important specific feature of analysis of HCI styles is
different subject aspects, in which these styles are implemented, namely:

1) technological aspect, in which technological features of HCI
styles are the research subject. For instance, the results of some studies
(Inkpen, 2009) demonstrate that a point-and-click interaction style, used in
an interactive learning environment, can be more effective in terms of
performance and mativation than a drag-and-drop interaction style.

2) socio-cultural aspect, which views different HCI styles from the

point of view of sociality. In this respect, researches in the sphere of object
sociology attract special attention; for instance, these researches analyse
object-centred sociality as a possible social, i.e. congtituting form, which is
viewed as a reverse side of modern individuaization (Knorr-Ceting, 1997).
According to the post-social model of relationship sociality suggested by
the researchers, which presuppose risk elements (nowadays, these are the
majority of modern human relationships), these are the objects that gain the
advantage.!
3) psychological aspect, in which they study psychological HCI styles. For
instance, Lithuanian researchers singled out several social-psychological
groups of users on the basis of the European research analyzing
segmentation of consumers of media “Carisma” (ITopmnaiituc, 2009).

As to cross-culturd investigations of HCI styles in educational
process, the author suggests the following methodol ogical basis: to compare
technological, socio-cultural and psychological aspects of HCI styles in the
cultural context of three basic groups — participants of educational process —
children, parents and teaching dotaff. The author holds that such
methodology gives the possibility to conduct comprehensive cross-cultural
andysis of HCI styles of participants of educational process not only within
a separate country, but also in comparison among different cultura groups
of children, parents and teaching staff.

! One of the distinct specific features of modern lifeisthe question that, most probably, arises
for thefirst timeinthe history (at least it concerns the modern one): isit true that other people
arethe mogt interesting element of the environment — the one people react more willingly and
in a more ddlicate way and the one they pay more attention to (Turkic, 1995).
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cunTanad, 4to ¢uinocopueld B COCTOSIHUM OBJIAJETh JHIIL H30paHHEIE,
MIOATOMY CBOE IIpEJHA3HAUYEHNE OHU BHJEIHM HE B MPOCBEIIEHUH Macc, a B
CO3JaHMU  IIKOJI CBOUX  IociefoBareneidl. B TedeHue anuTensHOro
BpeMeHH (u3HKa, Kak Quiocodus B memoMm, ocTaBanach yHENIOM Y3KOIo
Kpyra nocBsimieHHbIX. OJIHAKO MOCTENEHHO, OTBeYas Ha 3alpochl JKU3HH,
OHa CTaJjla BaxKHEeHIel yacTbio 00pa30BaTENBLHOrO Ipoliecca Macce.

B  mpomutom  crometun, B CBS3M C  OOOCTPUBLIMMHCS
W/ICOJOTUYECKHMMU TNPOTUBOPEUMSAIMH, (u3nka oOKazajach B IEHTpeE
uzieonoruieckol 6oprObl. B cTpaHax KOMMYHHCTHYECKOro OJIOKa OHa
IIMPOKO  WCHONB30Bajlach Ul ITOATBEPXKAEHHS  TOCHOJCTBYIOMIEH
UJICOJIOTUY  JIMAJIEKTUUECKOro MaTepuanu3Ma. IlosToMy oHa 3aHHMMana
BeJlylllee MECTO Cpelu APYruxX o0A3aTenbHbIX 0011e00pa3oBaTeIbHBIX
JUCIUILIMH. bBornblloe BHMMaHWE TIIpW TIpenojaBaHuM  (U3UKH  37eCh
YIOSISUIOCh €€ KJIACCHYECKOW COCTaBIIAIONIEH, KOTOpas HCXOAuiIa U3
MaTEpPHAIMCTUYECKOH KOHIIETIIIMM MHPOYCTpoicTBa. B TO Xe Bpewms,
BBINOJHSAS COIMANIBHBIN 3aKa3 MpaBsIled 3JHUTHl, COBETCKHE Y4YEHBIE M
nefaroru  GaabCu(UINPOBAIN ITOJIOKEHUS] HOBBIX (DH3HMUYECKHX TEOPHH,
KOTOpBIE W3HAYAJIFHO  CBHJIETENHCTBOBAIM IPOTHUB JHAJIEKTUYECKOTO
MaTepuaiu3Ma.

VkazaHHas ~ TEHAEHINS, HECMOTpsT ~ Ha  HM3MEHHBIIYIOCS
UJICOJIOTHYECKYI0 OOCTaHOBKY, COXpaHsAeTcs B 0Opa3oBaTENIbHOU cucreMe
6onpmmHcTBa cTpan CHIT nmo Hacrtosmero Bpemenu. B pesyibrate
IpenojaBaTenu (U3UKH, OCBOOOXKIEHHBIE OT HAEOIOTHYECKOr0 HaA30pa,
YacTo NPOSBISIIOT  OECIIOMOIIHOCTb, HE 3HAas, Kak COBMECTHTh
YCTAQHOBJICHHBIE COBPEMEHHOM (u3nMKol (akTel IieJeHanpaBIeHHOrO
pasButus  BcenmeHHollT ¢ Bce eme  TOCHOACTBYIOLIMMH  31€Ch
MaTEepPHAIMCTUYECKUMHU  KOHUemuusMH.  Curyanust — ycyryownach ¢
BBeZieHHEM npenoaaBaHus “3akoHa boxbero”. Jlerko cebe mpeacraBUTh
COCTOSIHME yYEHHKa, KOTOPOMY Ha ypoKax (HM3HMKH JIOKa3bIBAaIOT, YTO Mup
(YHKIIMOHUPYET 1O BEYHBIM, OOBEKTHUBHHIM 3akoHaMm Ilpupoxapl, a Ha
ypokax 3akoHa Boxkpero”, —4to oH, HA00OPOT, SIBIISIETCS TPOU3BEICHUEM
BcecubHOro TBopua u ynpasnsercst Beiciieil  cuioit.

C npyroii cTopoHbl, B 0011€00pa30BaTeIbHBIX IPOrpaMMax cpeaHeil
IIKOJBI  3amajHbIX CTpaH, B TOM uwmcie M3pawns, npemxycMoTpeHO
daxkynpTaTUBHOE WIM A0 Ipefena YIPOLIEHHOE, OTAEIEHHOe OT
MHUPOB33PEHUECKUX TIPEJCTaBICHUH, u3ydeHue ¢u3uku. He stuM 1m
0OBSCHSIETCS IMPOKOE PACIPOCTPAHEHHE Pa3zHOOOPa3HBIX MUCTUYECKHX
YUEHHH, TONYyYMBIINX YYTh JIU HE O(QHIMAIBHYIO MPOMUCKY B CPEICTBAX
MaccoBOH MH(OpMAUKU ¥ MAaCCOBOM CO3HAHUU?

MupoBo33peHuecKkuil xapakTep (GU3UKU CleyeT U3 ee OIpeAeIeHuUs
Kak Haykd O caMbIX oOmux 3akoHax Ilpupoxabl. C npeBHeWmmX BpeMeH
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(M3UKH TIBITAINCH TIOCTPOUTH EIUHYI0 (HU3MYECKYI0 KapTHHY MHpa.
CeronHsi OHM BIUIOTHYIO MOAONUIN K PELICHUIO 3TOH 3a7a4d, ITI0Ka3as, 4TO
OrpOMHOE pa3HooOpazue MHpa, OIpeAeNsercss He MaTepHabHBIM
coJiep)kaHneM ero oOBeKTOB, a ux (opMoi, mMopsigKaMu, KOTOpBIE
00pa3yloTcst  yHNoOpsiJOYEHHBIMH  ITOCJIEOBATEIBHOCTSIMA ~ BCErO JIMIIh
HECKOJIbKMX Pa3HOBUAHOCTEH 3JEMEHTapHBIX YACTHIIL.

Jlornka W 37paBBI CMBICT  IIOJICKAa3bIBAIOT, YTO EIUHBIA MU
JIOJDKEH TaKKe paccMaTpUBATBHCS C €JUHOW TOYKH 3PEHUs] M N3ydaThCsl HE
OT YacTHOrO K 0OmeMy, Kak 3TO TNpeIyCMOTPEHO MAEHCTBYIOMINMU
METOJMKaMH, a OT. OOIIero K yactHoMmy. [IpuBeseM HECKOJIBKO MPOCTHIX
MIPUMEPOB, MOATBEPKAAIOIINX YKA3aHHYIO MBICIb.

1. Ilpn n3ydeHun (GU3MKH IO AEHCTBYIOUIEH METOJHMKE, KOTOpOE
JUINTCS. HECKOJIbKO y4EeOHBIX JIeT, Tepe] Y4YallUMHCS IpeJcTaeT
pPa3po3HEHHbIH MHUp, COCTOSIIMA 13 OECropsIOYHOr0 HAarpOMOXKICHUS
HEMOXO0XHX APYT Ha JApyra (U3NUECKUX TNl M MPOLECCOB, MPOUCXOISIIIX
1o SIKOOBI BEYHBIM, OOBEKTUBHBIM, TO €CTh (haKTUUECKH HEIT03HaBAEMbIM,
3akoHaM [Ipuponsl. Mexay TeM, UCXO/sl U3 KOHLENINU eINHCTBA MUpa U
(akTa KOpPIYCKYJISIPHO-BOJHOBOTO JyajM3Ma COBpeMeHHas (hu3uka
JIOKa3aia, YTo JUIsl SJIEMEHTapHOM YacTHUIIbI JIF0OOH PUPOABI MMEET MECTO
TIPOITOPIIMOHANBEHOCTE €€ dHepruu E wacrore @, u uMIynbca p—
BOJIHOBOBOMY YHCIy K Tak, 4to

E=ho; p=hk,
rae npeiictBue h — K03 GHUIHMEHT NPONMOPUMOHAIEHOCTH M MHpPOBas
KOHCTaHTA.

C BOJTHOBOM TOYKM 3pEHHS YacTOTa U BOJHOBOE YHUCIO
COOTBETCTBEHHO XapaKTEPHU3YIOT MEPHOJ KoleOaHWHd M JUIMHY BOJHBI,
COIOCTaBJISIMOM C YaCTHILEH, a ¢ KOPITyCKYJSIPHOH — BpeMs M KOOPJMHATHI
JIBIDKEHUSI YacTUIpl. J[omycTrM, YTO HEKOTOpash COBOKYIHOCTH YacCTHII,
oOpasyromass ~ oOBEKT, ydacTByeT B  NpPOW3BOJIBHOM  THpolecce
JUINTENBHOCTHIO At, IPOMCXOJSIIEM B ITPOCTPAHCTBE MPOTSIKEHHOCTHIO AX,
KOTOpBII TMPHUBOIUT K W3MEHEHHWIO DHEPIrHMM M HMIIyJIbCa CHUCTEMBI Ha
Bemundbl AE u Ap B stom ciyuae o ~ VAL, a kK ~ 1/AX n,
CIIE/IOBATENBHO,

AE At ~h; Ap Ax ~h

JlaHHBIE  BBIp@XEHUS — O3TO 3HAaMEHHUTBIE  COOTHOIIEHHUS
HeonpeeneHHocTed. M3 HUX cIlelyloT NpakTHYeCKH BCE 3aKOHBI (DH3HKH.
Takum oOpa3omM, camble 00IIHE COOOPAXKEHUS, B OTIUYUE OT JACHCTBYIOIICH
METOJIMKH, MO3BOJISIIOT 32 KOPOTKHH CPOK Ppa3BEPHYTH MEpes yJalluMUCS
CTPOHHYIO KapTHHY YIOPSI0YEHHOTO MUPA.

2. V3yuas ¢U3MKYy B NPUHATOW ITOCIEIOBTEIBHOCTH, y4Yalluecs B
pasHBIX €ro pasfeiax W B Pa3HOE BpeMsl Y3HAIOT O MHOTOYHMCIIEHHBIX
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abCONIIOTHO pa3HBIX Ha TIEPBBIM B3TJIAA, HE CBSI3aHHBIX MEXKIY coOOU
¢u3nYecKux SABJICHUSAX, B T.4. mupdy3un, TCUCHUH O KUIKOCTEH,
TETUIONPOBOAHOCTH,  DJIEKTPONPOBOJHOCTH,  KUHETUKHM  XUMHYECKUX
peakimii 1 Jp. OHU IPH 3TOM JIaXKe HE MOI03PEBAIOT, YTO PeUYb HJET 00
OJTHOM U TOM XK€ (PU3UIECKOM IPOIECCe IEPEHOCa, KOTOPBIH  OMHUCHIBACTCS
OJIHUM U TEM K€ YpaBHEHHUEM, CIIEAYIOIIMM U3 OJHOTO M TOTO K€ 3aKOoHa
[Ipuponbl, MakcuMyma SHTPOIHUH.

3. Teopust mosst U3y4aercst B HACTOSIIEE BPEMSI TOJIBKO IO CIIyYaro.
Mexay TeM, UMCHHO OHA MO3BOJISICT PACCMATPHUBATh pa3HbIC (U3UUICCKUC
SIBIICHUS, KOTOpPhIC Kak-OyJITO HE WMEIOT HUKAKOTO OTHOIICHUS APYr K
JIpYTy, C €IUHOM TOUKH 3peHus. Tak Hampumep, TeOpUs MOTEHLUUATHHBIX
mojied paccMOTPUBAET C €AUHOW TOUKHM 3PEHHUs TaKue JaJeKue APYr OT
Jpyra sIBIIGHUSI KaK MHEPUUAIbHbIE JBUKEHUSI, TPABUTALIUIO, TUJPABIIUKY,
SIBJICHUS TETUIONPOBOHOCTH, muddy3um, 3JIEKTPOCTATUYECKUE
B3aUMOJICHCTBUS, TOCTOSHHBIM TOK W Jp. Teopus BHUXPEBBIX MOJEH
00BETUHSIECT CO CBOCH CTOPOHBI HEMHEPITUABHBIC JIBIKCHUS, MATHUTHBIC U
3JIEKTPOMAarHUTHBIE B3aUMOJICHCTBUS U TIp.

B cBsBM ¢ M3IIOXKEHHBIM MPEACTAaBISETCS  I1€JIeCO00pa3HBIM
MIEPECMOTPETh METOJUKY mpenofaBanus ¢usuku. C 3TOH Ienpl0 HaMu
MPENPUHS TIONMBITKA CO3JaHus HOBOro  yueOHuka. KoHTypbl 3TOrO
y4eOHHKa, KOTOPBIA MBI IUIAHUPYEM H3/IaTh Ha PYCCKOM SI3BIKE B HaYaje
Oynymiero roja, BIIOJIHE OTNpeNenIick. [lpeanaraemplii  y4eOHHK
OTNIMYAeTCAd KaK MOPSIKOM, TaK U METOJAMKOM H3J0XKEHUS  pa3leroB
¢usuku. B oTomume OT CyIecTBYOIUX YYeOHHKOB, B HEM OCHOBHOE
BHUMAHHE YJCNACTCS HOBBIM (PU3HUUCCKUM TEOPHSIM, U3 KOTOPBIX, Kak
YaCTHBIN CITydall, BRITEKAeT Kiaccuueckas ¢usuka. Kpome TpaIuIMOHHBIX
pa3menoB, B YYeOHHMK BBEJCHBI TAKXKE  HOBBIC pas3felibl, a WMCHHO
“IlpoctpanctBo  u Bpems’, “OCHOBBI  (DU3UYECKOH  KOCMOJOTHH ,
“ IBokerne”, “CuiioBbie o™ W psI APYyrux. B ydeOHHMee moka3aHo, 4To
HOBas (pM3MKa, B OTIIMYME OT KIIACCHUYECKOW, 0a3upyercsi Ha KOHICHIIUU
JBYXTIOJSIPHOTO HECTAIMOHAPHOTO MHUPA, KOTOpask €CTECTBEHHBIM 00pa3oM
BBITEKaeT W3  peaJbHOCTH.  TeopeTHdyeckne pasfeisl  ydeOHuKa
MAaKCUMAaJIbHO Pa3rpyXeHbl OT CIOXKHBIX MATEMaTHUYECKUX BBIKJIAJIOK U UX
JI0OKa3aTeIbCTB, KOTOPHIE MEPEBEIECHBI B €r0 MPAKTUYECKUE Pa3eiibl B BUJE
TUTOBBIX 3aja4. s dydinero BOCHPHUSTHS MaTeMaTUYECKHX BBIKIIAJIOK K
Y4eOHHKY JIaHBI COOTBETCTBYIONINE MaTeMaTHYCCKUEe MpUiiokeHus. Kpome
TUTIOBBIX 3a/lad K KaXJIOMy pasfeny, B KOHIlC y4YeOHUKA NpPUBCICH
3aJIaYHAK C PEHICHUSAMH U OOBSICHCHUSAMH, TPUYEM YIOp JenaceTcs Ha
3a/ladyd ¥ BOMPOCHI, KOTOPHIE MO3BOJSIOT yJaIUMCS YBHJETh TIyOOKYIO
CBsI3b MEXIY (PU3UKOM W IMOBCENHEBHOW JKM3HBIO. MBI  HajeeMmcs, 4TO
HOBBIH y4eOHHMK (DM3UKHM HalJeT MOANEpKKY HaydHOW W IeAarordyeckoi
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OOILIECTBEHHOCTH, MONYYUT IOJNOXKUTENbHOE 3aKiloueHue U OyneT B
COOTBETCTBHM C HUM DPEKOMEHJIOBAaH B KayeCTBE Y4eOHOIrO IMOCOOHS ISt
CPEIHMX U CpeJHe-TEXHUYECKUX IIKOT U KOJUIEIPKEH, a TaloKe A MEepBbIX
KypCOB HENPO(UINPOBAHHBIX BY30B.
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NEW FIELD OF STUDY: ACOUSTICAL
ENGINEERING

Wojciech Batko, Piotr Kleczkowski
AGH University of Science and Technology, Krakow, Poland,
batko@agh.edu.pl, kleczkow@agh.edu.pl

Summary

The new field of study — Acoustical Engineering has been run from
the academic year 2008/2009 by two Faculties of the AGH University of
Science and Technology: the Faculty of Mechanica Engineering and
Robotics and the Faculty of Electronics, Automatic Control and Computer
Science. The B.Sc. and M.Sc. studies are offered. The studies have an
interdisciplinary character. Half of the classes are run in the laboratories.
Over 30% of the subjects are optional, both at BSc. and M.Sc. studies. The
graduates of Acoustical Engineering are well trained for work in eectronic
media, and in the industry, services, offices of centra and loca
adminigration, they can also design various acoustical devices and devel op
specialist software.

1. Theorigin andtheidea

For a number of years, a degree option called “Vibroacoustics and
Audio Engineering” has been run at the Master’s level at the Faculty of
Mechanical Engineering and Robotics of the AGH University of Science
and Technology. In this faculty a group of academic staff actively involved
in research on vibration, noise, acoustics, and audio engineering has
worked. However, the scope of teaching of the acoustical subjects was far
below the expectations of our students and also below the needs of the
labour market in Poland. Contemporary acoustical engineering requires a
considerable amount of knowledge from the area of electrical engineering,
both analogue eectronics and software programming. Therefore, two
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faculties of the AGH University of Science and Technology, the
aforementioned and the Faculty of Electronics, Automatic Control and
Computer Science decided to run jointly a new interdisciplinary field of
study: Acoustical Engineering. In two other universities in Poland, audio
engineering or acoustics is taught as a degree option in the eectrical
engineering course, and a renowned full audio recording courseisrun in the
Warsaw University of Music. The interdisciplinary education in acoustic
engineering was missing.

The assumption for the first (Engineer’s) degree was that the
graduates acquire the knowledge on the acoustical and vibrational
phenomena encountered in technology and hedthcare, that would allow him
to control the acoustical and vibrational characteristics according to desired
parameters in rooms and open spaces, to implement technical solutions for
the reduction of noise and vibration of technical objects in the environment
and to assess the effects of these actions. The graduates are prepared to
work in branches of adminigtration responsible for the protection of the
environment against noise, and in the industry manufacturing or using
devices emitting noise, designing low noise level devices, designing anti-
noise barriers and housings, in the audio industry, in companies using
electroacoustical devices and in electronic media, like radio TV, production
of recording, games, audio-visual and interactive materials. They can aso
design various acoustical devices and develop specialist software. The
graduates can fluently use the professional vocabulary in their area. They
are prepared to undertake the studies in the 2nd degree.

The assumption for the second (Master's) degree was that the
graduates devel op the skills of using the advanced knowledge in the area of
acoustical engineering. The graduates are ableto lead the advancements in
technology. They can undertake creative activities in the area of reducing
noise and vibration of technological systemsin rooms and open spaces, and
in producing audio materials of adequate quality and characteristics. The
graduates are prepared to manage teams of professionals and aso to
undertake, design and run individual research projects. They can undertake
studies in the third degree (Doctoral).

2. The scope and particular featuresof the studies.

The studies have an interdisciplinary character. At the beginning,
solid foundations are given in algebra, mathematica analysis, physics,
electrical engineering and computer science. The students are also taught
some fundamentals of music. Then, the basic professional subjects are
taught: wide foundations of acoustics, eectronics, metrology and
measurement systems, methodology of programming, and signal theory.
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The syllabus also contains mechanics, vibration theory, vibroacoustics,
electroacoustics, architectural acoustics, materials engineering, computer
architecture, computing and simulation techniques, audio engineering, audio
recording and mixing, control theory, high level programming languages,
digital signal processing, speech technology, wireless technologies,
multimedia technologies, environmental engineering and other subjects.
Finally the students get familiar with numerous professiond skills, like the
production of audio recordings, methods of limiting the noise, acoustical
properties of materials, or speech analysis and synthesis, anong others. The
students also have options of learning the contemporary popular software
engineering packages, from Matlab and LabView to more specialised in
acoustics like Catia or SoundPlan. In order to enhance the interdisciplinary
character of the studies there are aso three courses in music, run by
professionals of the Cracow University Of Music. The total amount of class
hours in the Enginear’s degree is 2685, run during 7 semesters. During the
M.Sc. studies the knowledge is broadened and the students are being
prepared for the individual design and research work, by working on their
own projects. Some examples of courses are; sochastic processes,
numerical methods, digital audio technology, psychoacoustics, modern
engineering materials, programmable digital systems, vibroacoustical
diagnostics, principles of management. Half of the classes are run in the
well equipped laboratories of both Faculties of the AGH University. The
total amount of hours in the Master’s degree is 1030, run in 3 semesters.
Over 30% of the subjects are optional, both at BSc. and M.Sc. studies. The
students are offered 4 weeks' indudtrial training according to their choice.
The graduates of Acoustical Engineering are well trained for work in
electronic media, with the production of audio recordings and interactive
materials, and in the indudry, services, offices of central and local
adminigtration, designing of low noise level devices, designing anti-noise
barriers and housings, acoustic adaptation of rooms, and controlling noise
and vibration parameters.

The idea of joint running of these studies by two faculties has two
important advantages:. firstly, the studies are interdisciplinary, and in both
sub-areas; acoustical and electrical, the courses are taught by best qualified
personnel, secondly, students can use a wide range of well equipped
laboratories of two faculties. Among others, the following laboratories are
unique in Poland: free field acoustical measurements (2 anechoic
chambers), acoustical isolation measurement (2 coupled reverberant rooms),
impact noise measurement, absorption coefficient measurement, speech
technology; the recording studio is not unique but best equi pped.

The result of the first recruitment confirmed that there is wide
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interest in acoustical engineering: the admission limit set by the Senate of
the University was 60, while 128 candidates applied.

THE PRINCIPLES OF TEACHING DIVERSITY AND
CULTURAL COMPETENCE TO UNIVERSITY
STUDENTSMAJORING IN SOCIAL WORK IN THE
USA

Maryna Goroshko
Khmelnitskiy National University, Ukraine
E-mail: emailme@ua.fm

Supporting diversity and creating a sense of inclusveness for
minority and foreign-born students are growing priorities for U.S. graduate
schools. Being a multidimensional term, "diversity" in social science
includes individual differences (personality, learning styles, and life
experiences) and group/social differences (race/ethnicity, class, gender,
sexual orientation, country of origin, and ability, as wel as cultural,
political, religious, or other affiliations) that can be engaged in the learning
process. Two major events made the need for “cultura competence” and
“diversity’— understanding the specific cultural, language, social and
economic nuances of particular people and families—more important than
ever. Oneisthe civil rights movement that began in the 1950s. The other is
the growing number of new immigrants to the USA, who bring with them
unique cultural, language, religious, and political backgrounds. Histories of
internal  displacement within their own countries, torture, political
oppression, and extreme poverty abound among immigrant communities.
Melding these backgrounds with the history, experiences, and expectations
of U.S. born ethnic and diverse populations creates both challenges and
opportunities for social workers [1]. Teaching cultural competence and
diversity is the only way to overcome “oppression” — the term most often
used rather than discrimination, bias, prejudice, or bigotry to emphasize the
persuasive nature of social inequality woven throughout social ingtitutions
aswell as embedded within individual consciousness.

A recent survey shows strong growth in the enrollment of every
minority group in U.S. graduate schools over the past decade. Between
1996 and 2006, Hispanic enrollment grew an average of 5 % each year,
while African-American, Asian and American Indian enroliment grew 4 %,
compared with no growth for white students. Internationa student
enrollment grew 4 % annually during the 1996-2006 periods. Thus, most
US universities have dedicated significant effort and resources toward
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enhancing graduate student diversity and creating a climate conducive to
academic and personal success among students from diverse backgrounds

[2].

US university students majoring in social work are taught to use the
general strategiesto avoid any kind of discrimination and inequality:

1.Recognition of any biases or stereotypes absorbed before.
Interaction with people in ways that manifest double standards is
unacceptable. For example, teachers must not discourage female students
from undertaking projects that require quantitative work, comments made
by speakers whose English is inappropriately accented must not be
undervalued.

2.Treating each person as an individual, and showing respect to
an individual irrespectively of race, color, welfare, physical abilities or
creed. US students are taught that any group label subsumes a wide variety
of individuals-people of different social and economic backgrounds,
historical and generational experience, and levels of consciousness. It
should be kept in mind, that group identity can be very important for some
students. College may be their first opportunity to experience affirmation of
thelir national, ethnic, racial, or cultural identity, and they feel both
empowered and enhanced by joining monoethnic organizations or groups.

3.Rectifying any language patter nsor case examplesthat exclude
or demean any groups. A qualified social worker should: @) use terms of
equal weight when referring to parallel groups; b) recognize that the person
may come from diverse soci oeconomic background; c) refrain from remarks
that make assumptions about their previous personal experiences.

4.Being sensitive to terminology. Terminology changes over time,
as ethnic and cultural groups continue to define their identity, their history,
and their relationship to the dominant culture. In the 1960s, for example,
negroes gave way to blacks and Afro-Americans. In the 1990s, the term
African American gained general acceptance. Most Americans of Mexican
ancestry prefer Chicano or Latino or Mexican American to Hispanic,
hearing in the last the echo of Spanish colonialisn. Most Asian Americans
are offended by the term Oriental, which connotes British imperialism.

5.0vercoming stereotypes and biases by means of becoming
more informed about the history and culture of groups other than
you'retheir own.

Students qualified in social work need to avoid offending out of
ignorance. It is important to strive for some measure of "cultural
competence’: awareness of appropriate and inappropriate behavior and
speech in other cultures. Broder and Chism [1] provide a reading ligt,
organized by ethnic groups, on multicultural teaching in colleges and
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universities. Beyond professional books and articles, reading fiction or
nonfiction works by authors from different ethnic groups is helpful.
Students are urged to attend lectures, take history courses, or participate in
community meetings.

6.Conveying the same level of respect and confidence in the
abilities of each individual. Research studies show that many instructors
unconsciously base their expectations of student performance on such
factors as gender, language proficiency, socioeconomic status, race,
ethnicity, prior achievement, and appearance [2]. Research has also shown
that an instructor's expectations can become sdf-fulfilling prophecies:
students who sense that more is expected of them tend to outperform
students who believe that less is expected of them - regardiess of the
students' actual abilities[2]

7.Avoiding " protection” of any group of people or individual. A
helping professional should not refrain from criticizing the performance of
individual students on account of their ethnicity or gender. Attempting to
favor or protect a given group of students by demanding less is likely to
produce the opposite effect: such treatment undermines students seif-
esteem and their view of their abilities [3].

It is necessary to point out that according to the US education
strategies, any kind of teaching must be imply the principles of classroom
diversity. Recognition of human equality is gradually obtained through
school study, college and university courses and the outcome is observed
later, after the student has graduated and started practice (social work
practice in our case). It explains the importance of treating future social
educators and social workers in the classroom the way they should treat
people while providing future professional assistance. Following that
principle, US university instructors take into consideration while
teaching student majoring in social work.

Barbara Gross Devis suggests that texts and readings with gender-
neutral and free of stereotypes should be selected whenever possible.
According to her, ideally, a college curriculum should reflect the
perspectives and experiences of a plurdigic society. At a minimum,
creating an inclusive curriculum involves using texts and readings that
reflect new scholarship and research about previously underrepresented
groups, discussing the contributions made by women or by various ethnic
groups, examining the obstacles these pioneering contributors had to
overcome, and describing how recent scholarship about gender, race, and
class is modifying your field of study [3]. As arule, courses are broadened
and enriched by asking faculty or off-campus professionals of different
ethnic groups to make presentations to a class. Class discussions is one of
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US most frequent teaching strategies, the same technique is used for
diversity studies. US teachers are normaly expected to emphasize the
importance of considering different approaches and viewpoints. One of the
primary goals of education is to show students different points of view and
encourage them to evaluate their own beliefs. During class discussions the
teacher ought to avoid singling out students as spokespersons and make it
clear that all comments are valued [4]. US university instructors providing
social work courses to multicultural groups of students tend to give
assignments and exams that recognize students diverse backgrounds and
special interests.

US education has many advantages — for instance, it provides a great
deal of communication, group work and collaborative learning activities,
suggesting that students form study teams that meet outside of class. It is
highly beneficial to minority students who are often left out of informal
networks. By studying together, students can both improve their academic
performance and overcome some of the out-of-class segregation [5].
Teachers are encouraged to meet students informally and provide some
extra assistance or involve then into research work. Most scholars involved
in social studies suggest solving ethnic, gender and cultural diversity issues
by providing culturally competent social workers able to meet the needs of
all social groups requiring assistance. As we move into an ever more
pluraistic and multicultural society, social workers are among those best-
equipped to deliver that care and to empower people from all backgrounds
to lead connected and healthy lives.
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CUCTEMA HABUAHHSI IHOOPMAILIIMTHUX
TEXHOJIOI'TA MAUBYTHIX BUUTEJIIB Y BUIIIAX
MEJATOITYHUX HABUAJBHUX 3AKJAJAX
YKPAIHU
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Experience of sudies of information and communication
technologies of students in establishments of pedagogical higher education
investigational. The system of studies information technologies for higher
pedagogical educational establishments of Ukraineis offered.

B renepimHiii yac ocobnuBoro 3HaueHHs HaOyBae IepeopieHTamis
MUCJIEHHSI Cy4aCHOT'O BUUTEINS Ha YCBIJOMJICHHSI IPUHIIUIIOBO HOBUX BUMOT
n0 Horo memaroriyHoi  MisuTbHOCTI. y  TpodeciiHid  AisUTBHOCTI.
Buxopucranns  in¢opmaniiiHo-komyHikaniiiaux  (IK)  3acobiB  y
npodeciiiHiil  MiSUTBHOCTI  BUMWTENS 3arajlbHOOCBITHHOTO HAaBYAJIHHOI'O
saxnany (3H3) Hamae MOXKITUBICTH BIOCKOHAJTUTH METOJIY HABUAHHS Ta
Woro opramizamiiini  gopmu. Jlns  3abe3neucHHS — e(PEKTUBHOCTI
BukopuctanHs IK-3aco0iB B HaBUaJIIbHMX HUIAX Cy4acHHH YYHTENb Mae
BMITH BH3HA4aTH iX Miclle B HABYAJILHO-BUXOBHOMY IIpOIECi, AUAAKTHYHI
MOXIIUBOCTI, OyTH OOi3HAaHMM 3 METOAMKOIO 1X BHKOPHCTAaHHS SIK 3aC00iB
naBuaHHs. CydacHi IKT po3BHBarOThCS TOCHTH MIBUIKAMH TEMIIAMHU, TOMY
MaiOyTHI BUMTENh Ma€ MOCTIHHO ITiJABHIIYBATH piBEHb iH(OpMaIiiHOI
KYJIbTYPH, BiIIOBIHOCTI CBO€T PO eCiiHOI MATOTOBKH CYy4acCHOMY PiBHIO
Hayku. Ha Hamry mymKy, JUist JOCSATHEHHS BUHMTENISIMH BiJIIOBIIHOTO PiBHS
OBOJIOJIHHS ~ 3HAaHHAMH B  Traimy3i  iH(pOpMaliiiHO-KOMyHIKamiHHUX
texHounoriit (IKT) neoOxinHo, mo6 HaB4aHHS BHKopucTaHHs 1K-3aco0iB y
BHIIIOMY TIeJarorivyHoMy HaBuajgbHOMY 3armani (BITH3) mpoBommmack i3
ypaxyBaHHsIM TnpodeciiiHoi  cmpsmoBaHocTi. OmHUM i3 3aBIaHb
npodeciiiHoi miaroroBku Maiidyraeoro Bumrens y BIIH3  crano
(opMyBaHHS TOTOBHOCTI CTyHeHTIB 1o 3acrocyBaHHs IKT B maiOyTHii
nipodeciiHiil qisTEHOCTI.

AHami3 NpakTHYHOI MiSUTEHOCTI BYHUTEIIB Ta OCOOWMCTHH JOCBIN
MOKa3aB, IO B paMKax TpaauiliiiHoi opranizamii HaB4yanHs IKT mocuts
CKJIaJIHO BpPaxOBYBaTH OCOOWCTICHI SKOCTI CTYACHTIB: IIBUJAKICThH
cripyiiMaHHS HaBYaJbHOI'O Marepiany, TPHUBAJICTh [OBIJILHOI YyBarw,
PEaKTUBHICTh HEPBOBOI CUCTEMH B IIIJIOMY, [TOYaTKOBUH PIBEHB MiITOTOBKH.
TpaguumiiiHOIO  CHCTEMOI0 HaBUaHHS  HEJIOCTaTHHO  3a0e3IeUyeThCs
npodeciiiHa cnpsAMOBaHICT, HABYAJILHO-BUXOBHOTO TIpOIiECy, B I Mexax
CKJIaJIHO  CTBOPUTH  IIEPEAYMOBH Ui  TOJOJAHHS  CTYAEHTaMHU
TICUX OJIOT1YHOr0 Oap’epy podotu i3 3acobamu IKT.
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[lepBUHHMM ITOIITOBXOM JI0 PO3YMiHHSI HEOOXimHOCTI Moaupikamii
BCIX CKJIQIOBHX HaBUAJILHO-BHXOBHOI'O MpOLeCy OYIIO yCBiJOMIIEHHS TOTO,
0 BpaxyBaHHS 1HJMBITyaJIbHUX OCOOJIMBOCTEH PO3BHUTKY Ta OCOOHMCTOrO
JIOCBily KOXHOTO CyO0’€KTy HaBYaHHS HEPO3PMBHO IIOB’S3aHI 3
ypaxyBaHHSM 3arajJbHUX BIKOBHUX Ta COILaJBHUX OCOOJMBOCTEH CTYIEHTIB
SIK comianbHOl Tpynu. ToMy 3aBIaHHS PO3POOKH CHCTEMH HaBUYaHHS Oyio
c(OpMYJIbOBaHO SIK CTBOPEHHS YMOB [UISi NPOSIBY AaKTUBHOCTI KOXKHOTO
CTy/leHTa B HaBYaHHi; YMOB, HEOOXiAHMX M1 (pOpMyBaHHS aKTHBHOCTI
0co0HMCTOCTI Ta POPMYBAHHSI BUCOKOT'O 1HTEJIEKTYaJILHOTO PiBHS MalOyTHIX
BYHTEITIB.

Crimparounch Ha HayKOBi JOCIiKeHHs 3acTocyBanHs 3aco0iB IKT y
HaBYaIbHO-BUXOBHOMY nporeci BITH3 Oyro Bu3Ha4YeHO, 10 BOHU MOXYTh
BUCTYNaTH K 00’€KT BHBYEHHS Ta sK 3acid 3a0e3redeHHs HaBYaJIbHOI
JUSUTBHOCTI YYaCHHKIB MIPOLIECY HABYAHHSL.

1. OOG’exTOM BHBYEHHS JJIsI CTY/AEHTIB NEPIIOro Kypcy HaBUaHHS €
IK Ta 3acobu IKT (Moxynps 1). Meroro HaBuaHHS € (hOpMyBaHHS yMiHb
MpaIoBaTd Ha KOMIT'IOTEpi, BHKOPHUCTOBYBATH 3aco0W omepamiiHol
CHUCTEeMHM JUIsl YNpaBiiHHA (aiIOBOI0 CHCTEMOIO, BHKOPHCTOBYBAaTH
CTaHAapTHI MPHUKJIAJHI IPOrpaMy Ta HaBYaJIbHI IIPOTpaMH VIS TiIBUILIEHHS
PiBHSI 3HAHP B MPEIMETHIN Tay3i.

2. Busuenns IKT sk 3aco0y 3a0e3rneueHHs HaBYAJILHOI JiSUTEHOCTI
YUYaCHHUKIB TIpOIIECY HaBYaHHSI € e(QEeKTUBHIIIMM Ha CTapHIuX Kypcax
(Moayme  2). VYcBimomieHe 3acBOEHHS  HABYaJIBHOIO  Marepiaiy,
noB’s;3aHoro 3 BukopucTaHHsAM IKT y HaBYasbHO-BUXOBHOMY MpOIECi
MAKPIUIIOETBCS TUM, IO CTYAEHTH CTapIIMX KypciB yKe O3HaioMIIeHi 3
METOJMKOI0 HaBYaHHS, BiNOyBaTHMMEThCS B3a€EMHA aKTyali3alis 3HaHb 3
pi3HUX ranmy3eii i popMyBaHHS CTIHKOI CHCTEMH BMiHb 1 HABUYOK.

VY 3anpomnonoBaHiii cucreMi HaB4aHHsA [KT 3MicT KOXKHOTO MOMIYIsS
PO3IIOAINIEHO HAa OKpeMi OJOKH: JIOTIYHO 3aBEpIleHi YacTHHH PoOOTH Yy
MeXax 3aBJaHHs, cHeliaJbHOCTI abo mporpaMy 3 YiTKO MO3HAYEHHMH
MOYAaTKOM 1 KiHIIeM, SIKi, 3a3BUYali, HE MOAUISIOTHCA Ha MPiOHINI YaCTHHU.
KorkeH 0510k OXOILTIOE KiJIbKa TeM, SKi IOMOBHIOIOTH OJJHA OJIHY Ta MiCTHTh
iHBapiaHTHY (OCHOBHY) Ta BapiaTUBHY (JI0JaTKOBY) YaCTHHH.

[Ipu mpoekTyBaHHI 3a3HAYCHOI CUCTEMU TaKOX OYJI0 BUIICHO JESKi
XapakTepHi BUMOI'M Ta  OCOOJIMBOCTI  BIIPOBA/DKEHHS  OJOYHOrO
CTPYKTYpYBaHHSI 3MICTy HaBYaHHs, a came: BPaxyBaHHS IHIMBIIyalTbHHX
OCOONIMBOCTEH  CTY/AEHTIB, CTBOPEHHS yMOB Ul  CaMOaHai3y,
CaMOJiarHOCTHKH, CAaMOOI[IHKA Ta PO3BHUTKY KOXXHOTO CTyIEHTa SK
ocobucrocTi. [IpoBeaeHmii eKCIIEPUMEHT JT03BOJISIE CTBEP/XKYBATH, 1110 CaMe
HASBHICTh 3MIHHOI YaCTHHU OJIOKIB HAWOUIBIN iCTOTHO CIIPHSIE aKTUBi3amii
camocTiiiHOI poOOTH CTy/IeHTIB Ta 3a0e3neuye qudepeHnialito HaBYaHHSI.
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OpHi€r0 3 MPUHIMIIOBUX OCOOJIMBOCTEN 3aITPOINIOHOBAHOI CUCTEMH, €
Te, IO CYTTEBO 3MIHIOEThCS OpraHi3allisi HaBYaJbHO-BUXOBHOI'O ITPOIIECY.
SIKu1o npu TpaAMIIHHOMY MiIXO/ 3MICT HABYAJILHOTO MaTepiary MOMIISIBCS
Ha PO3AIIM Ta TEMH TaK, IO TEOpPETHYHA CKJajoBa Oyna JIOCHTH YiTKO
BiJJOKpEMJIEHA BiJl MPAKTHKH, TO 332 OJOYHOTO CTPYKTYpYBaHHsS BU3HA4YeHi
3HAHHS, YMIHHS Ta HABUYKH PO3BUTOK TBOPYMX 3/1I0HOCTEH BHCTYHAIOTH SIK
CKJIaJIOBI 3MICTy HaBUYaHHS, SKUMH 3000B'S3aHHI OBOJIOJITH CTYIEHT Ta
BHXOBaHHSI, 110 (hopMye HOro 0COOMCTICTB.

I[Hma  mpuHOMIOBA — BiIMIHHICTE ~ CHCTEMHM  TIOB’s3aHa 3
0COOJIMBOCTSIMU OpraHi3allii HaBYaJIbHOTO MPOIECy. 3aCTOCYBaHHs OJI0YHOT
KOHCTPYKIIii BpaXxOBY€e PiBeHb 3HAHb Ta MOMNEPEIHBOI MiITOTOBKH CTYJI€HTa
3 TUCUUILTIHU, TOMY TPUBAIICTh MTPOLIECY HABYAHHS JJIsl KOXKHOTO CTY/IeHTa
Oy/e 3aneXkaTu BiJl TEMITy 3aCBOEHHS HUM Marepiaiy, sSIKMid B CBOIO 4Yepry,
3aJIeKUTh BiJl OCOOMCTICHMX XapaKTEepUCTHK caMoro cryaeHTa. I[Ipomec
HaBYaHHS 3JIHCHIOBATUMETHCS B TaKOMY TEMIi, SKHH € JOCTYITHUM
crynenty. Came Taka oOpradizalisi HaBYaIBHOTO IPOIECY Ia€ 3MOry
3a0e3neunTy BHYTPIIIHIM pPO3MOALT aKaAeMiYHOi TPYNH CTYICHTIB Ha
MiArpyn# 3a piBHEM iX 3HaHb 3 IT.

3anpornonoBany cuctemy HaBuaHHsa IKT Oymo 3ampoBaipkeHO B
KuiBcpkomy HarioHampbHOMY JiHrBicTnaHOMY yHiBepeureri (KHITY). Crin
3a3HAYMTH, IO OJHIEI0 3 TOJOBHHMX IIpoOJeM, siKy Oyno po3B’si3aHo Y
pe3yapTaTi MOMIyKy, Oyia mpoOiieMa IHAWBIAyami3alii HaBYaHHS Ta
3aisTHHSI MEXaHi3MiB OCOOHMCTICHOrO po3BHTKY. CYTTEBOIO BiJMIHHICTIO
CTBOPEHOI CUCTEMH HaBUaHHS € CTPYKTYPYBaHHsI 3MiCTY HaBYaHHS, B IKOMY
BHUIUIGHO JIBi CKJIAJIOBi: @)HAGUAHHA enemeHmie iHopmayilinux
mexHonoziii AK 00’ckmie 6UBUEHHA, AK 3AcC00i6  OiAn1bHOCHMI;
0)popmyeanna yminv Gu3HAUeHHA Micua 3acodie iHgopmauiiinux
mexnonoziu y npoueci naguanna IM i yminnsa ix 3acmocogyeamu y ybomy
npoueci.

Ha namy nymKky, 3amporoHoBaHa cucTeMa HaBYaHHS € OCOOMCTICHO
OpIEHTOBAHOIO — MPOIEC HABYAHHS 3/1HCHIOETHCSI B TAKOMY TEMIIi, KU €
JIOCTYIIHUM ~ KOXHOMY CTYAEHTY, KOXXEH CTYAEHT MOoxe oOupatu
IHAMBIAYaJIbHY TPAEKTOPiIO HABYAHHS.

HNEJATOTHYECKHUE TPEBOBAHUA K HU®POBbBIM
OBPA3OBATEJIBHBIM PECYPCAM

Jlanunckuii Bumanuii Bacunvesuu
Hnemumym nedacocuxu AITH Yrkpaunwl, yn. Apmema, 52, 2. Kues, Ykpauna
pab. 8 044 481 37 39, dom. 8 044535 60 47
E-mail vit_lap@ua.fm
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The results of analysis of experience of development and use of
electronic facilities of learning are presented. The basic requirements to
electronic facilities of teaching, to intended for the use in the group learning
are formulated.

CeromHst MHOTHE 00pa3oBaTellbHBIE YUPEKACHUS YKpPAaUHBI UMEIOT
obopyznoBaHue,  obecreyuBaiollee  BO3MOXHOCTb  HCIOJNB30BaHUS
COBPEMEHHBIX IEKTPOHHBIX CpeicTB 00yueHHs. COrjacHoO CIIOKUBILIEHCS B
VYkpanHe  TpakTOBKe, CpeACTBa  OOy4eHHs, B  KOTOpPBIX  (Juis
BOCIIPOM3BEACHUS KOTOPBIX) HCIOJIB3YIOTCS LU(POBBIE TEXHOJIOIHH,
otHocAT K "OnekrpoHHbIM CpenctBam YueOHoro IIpumMenenus" (manee —
DCVII, ykp.: Enexrponni 3acodbu HaBuanbhoro ITpusnauenns, E3HII).
CerogHst 3TO MOryT OBITH HE TOJBKO TIPOrpaMMHBIE  CPEACTBa
(ITemarormueckue Ilporpammusie CpeactBa — IIIIC, ykp.: Ilemaroriuni
[porpamui 3acobu, I1I13), Ho u HaOOpBl OUM(POBAHHBIX CTATUYECKHX
n300pakeHNuH — CIai10B, BUIEOPHUIbMBI, CIIEIHaTN3UPOBAHHBINA TEKCTOBOMH
W/WIM 3BYKOBOW Martepuall, THIIEpTEKCTOBbIE M THIEPMEIUIHBIE PECYPCHI
yaeOHoro (00pa3oBaTeIbHOr0) MIPUMEHEHUS, T.C. BEChb KOHTCHT IH(POBBIX
obpazoBatenbHBIX pecypcoB (LIOP), co3maBaeMbIX W HOMIEPKUBACMEIX B
Poccum kak Ha MeCTHBIX, Tak W QenepalbHOM YpoBHIX. OTIEnbHBIM
noakinaccoM k OCVYII orHocAT mpuOOpel M YCTpOMCTBA, B KOTOPBIX
ucrionp3yeTcs: mudpoBasi 00padboTka curHaioB. TakuM oOpazoM, co3aBast
Jlaske OOBIYHYIO KOMITBIOTEPHYIO MPEe3eHTaluo, Mbl coznaeM DCVYIL

IMockonmeky DCVYII ecThb CpeiACcTBOM OOYYEHHUS, €ro BHEITHSS,
npeiHa3HayeHHas Ul BO3JEHCTBHS  Ha  CyOBEKT  OOydeHus
(B3aMMOJIEHCTBUSI C OOydYaeMbIM) YacTh, HE3aBUCHMO OT NPOrPaMMHO-
anmapaTHOM  pealu3aluy, JOJDKHA COOTBETCTBOBATH  TPEOOBAHUSM,
OIpeIeIIEMBIM  TICUXO(PHU3HONIOTHEH 00y4aeMoro W HeNsIMH O0ydYeHHsI.
JlocraTouHo  TIyOOKO  B3aUMOCBS3b ~ MEXAy  LeIIMH  ydeOHo-
BOCIIUTATEIBHOIO TMpolecca M HEOOXOIUMBIMH CBOWCTBAMH CPEICTB
JIOBe/IeHHs /10 00y4aeMoro yueOHOro MarepHaja UCCIIeloBaHa B Iporecce
pa3paboTKu CPEACTB JEMOHCTPAIMOHHOTO (PH3MYECKOr0 SKCIEPHMEHTa H,
BITOCJIE/ICTBHH, TEXHHUYECKHUX CPEACTB 00yueHus. BmecTe ¢ Tem, B mpomnecce
cozganust DCVYII, onpeneneHns MecTa KOHKPETHOTO CpeicTBa B ydeOHO-
BOCIIUTATEIBHOM TIIpOIECcCe, HMEIOIIMecss HapabOTKM 3a4acTyl0 He
UCTIONB3YIOTCA.  Takoil BBIBOJ MOXKHO —CJHeNlaTh, aHANIM3UpPYysd Kak
poccuiickue wu ykpawHckue I[[OP, Tak wu aHmios3ergHble.  OOIMM
HemoctatkoM s MHorumx  OCVYII  pa3pa®oTku  mocieiHux — JIeT,
npezactaBieHHbix Ha LIOP, MOXXHO Ha3BaThb W3OBITOYHOCTH JIETANM3ALMA
n300pakeHns, HAJTMYME HA SKpaHe He HECYIIMX MOJIEe3HOW HH(pOpMaIuu
00BEKTOB, MpaKTUYECKas OCCIoNe3HOCTh 3BYKOBoro psyma B OCVII,

177



npeiHa3HaYeHHBIX Ul oOecrieueHus o0yueHus: (GU3NKH, XUMUH, OHOJIOTHI
1 MaTeMaTHKH.

Onnoit w3 ocobeHHocTel coBpeMeHHBIX DCVII ecTh HCIonb30BaHME
(aTnveckoro auanora, MaKCHMajJbHO TNPHONMKEHHOTO K pPEaIbHOMY.
OTKpBIBHIASICS B 9TOU CBSI3U BO3MOXKHOCTb CO3/IaHUS
TICEBJIOMHTEPAKTUBHOIO  B3aMMOJCHCTBUSI C  HMCTOYHUKOM  y4eOHOH
nHpopManuy BbI3BaJa MOSBIEHHE HeKoToporo kKoimdyectBa OCVYII,
BBINOJHEHHBIX C UCIIOJIb30BAHUEM JOBOJIBHO HE3aMBICIOBATHIX CIOXKETOB, B
T.4.  wurpoBbix. OcraBnsiss  BHE  OOCYKIEHUS  AMJAKTUYECKYIO
00OCHOBaHHOCTh ~ caMoro (Qakrta Hajgwmuus crokera B DCVII,
Npe/iHa3HaYeHHBIX ISl WCIOJIb30BAHUSI B YCIOBHSX KIJIACCHO-YPOUYHOM
OpraHU3alMOHHOW (OPMBI 00YYEHHs, CUUTaEM HEOOXOAMMBIM 0003HAYHUTH
OCHOBHBIE OCOOCHHOCTH Takoro monaxonxa. Ilpexxae Bcero, Haiaudne
TEepCOHaXEH M CIOKETHBIX JIMHWH, HE CBS3aHHBIX HEMOCPEACTBEHHO C
00BEKTOM H3ydeHHs (T0J00HO: "IPHUHII UILET ITyTh K MPHUHIIECCE, BHIMOIHIS
B KOHTPOJIBHBIX TOYKAaX BBIYMCIICHUS 3HAUY€HWH HeKoTopod ¢yHKuun'"),
MOXET CTUMYJIUPOBAaTh II03HABATENBHBIM MpoLECC, a MOXEeT |
MIPENATCTBOBATh MPOLECCY CHCTeMaTH3aluh | 000OIIeHHs 3HAHWM.
[MoaTBepkaeHne TOMY MOXHO HaWTH HE TOJBKO B  IICHXOJIOrO-
MeJarorMieckoi  JINTepaType, KaIbli NpernojaBaTeNb B COOCTBEHHOM
OITBITE MOXKET HAMTH Cllydad, B KOTOPBIX IIPOUCXOAMIA TTIOMEHA YCBOCHUS
3HAHWH, OIpEACNAEMbIX IeNbl0 OOydeHHUs, YCBOGHMEM 3HaHMH 00
aHTypake, B KOTOpDOM ObUla TIOJaHa MOJENb H3Y4aeMOro SIBJICHHMS.
OTcTpaHeHue TpernojaBaTelss OT aKTUBHOTO ydvacTHs B ydeOHo-
TIO3HABATENBHOM JESTEIBHOCTH yJYaluXcsl, KOTOPOE UMEET MECTO B CIydae
WCIONIb30BaHUsI HEKOTOphIX coBpeMeHHbIX OCVYII, Takxke Henb3d
OJHO3HAYHO ITPU3HATDH MOJIOKUTEIBEHBIM.

Takum o0pa3om, HCXOAs W3 pe3yJbTaTOB aHaJIHM3a JOCTATOYHO
6onbmoro kommdyectBa OCVYII, MOXHO TONBITaThCS CHPOSKTHPOBATH
W3BECTHBIE UIAKTHYECKHE YCIOBUS 3()(EKTUBHOCTH TPaIUIIMOHHBIX
cpencTB oOydeHHMs Ha TpeOOBaHWS K CoJepKaHWI0O U QopMme Moxadu
yueOHoro marepuana B OCVYIL

[MpuHOMIT HAyYHOCTH ONpeneNseT HeOoOXOAUMMOCTh HCIONb30BaHUS
TAKOW MOJIENTM OOBEKTa M3YYeHHs, KOTOpasi MaKCHMaJIbHO CIIOCOOCTBYET
peanu3anuy nequ o0ydeHHs; MOJIeb, KOTOpasi peau3yercs MporpaMMHO,
cienyer moaaBaTh B (OpMe, IO3BOJSIONIEH BBIIETUTH CYIIECTBEHHBIE
NIPU3HAKK OOBEKTa HM3YYEHHs, Ba)KHBIE JUISl aHAJM3a SIBICHUS SJIEMEHTHI
MOJIETH 00bEKTa U3YUESHHUS! IOJDKHBI OBITh BBIICIEHHBIE [[BETOM, MUTAHUEM,
3ByKOM M ToMy monoOHoe. CoBpeMEHHOE IIOHMMaHWE IIPHHIMIA
HAIJIAJHOCTH 3aKJI0Yaercsi B TOM, 4YTO TPH YCIOBHSX HCIONB30BaHUS
OCVYII tuna cpeabl JEATEIbHOCTH, YYEHWKH HMMEIOT BO3MOXHOCTH HE
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TOJIBKO CO3epIaTh MOJICTH SIBJICHHUN, KOTOPBIC SIBISIOTCS OOBCKTaAMHU
U3YYCHUSI, HO M OCYIIECTBIATH MPEOOPA3YIOIIYIO ACATEIEHOCTh C ITHMU
o0bekTamu. CHCTEMAaTUYHOCTh M3JIOKEHUsT yueOHoro marepuana B JCYII
MpeyCMaTPUBAET CO3JaHUE MPEAIOCHUIOK CO3J[aHUs Y CYOBhEKTa O0yUCHUS
JIUYHOCTHONH MOJNENHM 3HAHWN, KOTOpas JODKHA OBITh BHYTPCHHE
HEMPOTUBOPEUYNBOM CHUCTEMOH, COOTBETCBOBATH IENsAM OOYYCHUsS, OBITH
MTOJIMHOKECTBOM HAaYYHOT'O 3HAHHUS COOTBETCTBYIOIICH orpaciu. [TpuHrm
aKTUBHOTO BKJIFOUCHHS BCEX OOyYaeMBbIX B Y4eOHBIH Tmporecc TpedyeT
OCO3HAHMS YyYAIIUMUCS HEOOXOMUMOCTH COOCTBEHHOH JIESTEIBHOCTH,
BO3MOXKHOCTh M30paHHMs TaKhX €¢ BHUJIOB, KOTOpBIC JIyYIlle BCETO
COOTBETCTBYIOT €0 CIIOCOOHOCTSIM U BO3MOYKHOCTSIM. AKTHBHOCTh Y4eOHOU
NESITETBPHOCTH, KaK TIPABWIIO, OIPENENACeTCS OCO3HAHHOCTBIO IIeNei
oOyueHus, modToMy Tmpu pa3paborke ICVYII crexyer wucnonabp3oBaTh
OPUCHTUPOBOYHBIN KOMIIOHEHT JIEATCILHOCTH, B KOTOPOM IMPETyCMOTPETH
YCBOCHHUE JIBYX BHJIOB 3HAHMI: 3HAHHUE IICIU JICATCIILHOCTH, €€ MPEIMETa,
CPEICTB M OCHOBHBIX OTallOB OCYIICCTBJICHUS JCHCTBUS, 3HAHUS,
HeoOXoaumble st ycnmemHoW — paborer ¢ OCVYIL.  [puHumn
WHIUBUAYAIN3alUY, WHIUBUIYATbHOTO TOJXONa B ydeOe 3(PQPEKTUBHO
peanu3yercss TMpU WCIOJIh30BAHUU ANANTUBHBIX CHCTEM C JJIEMEHTAMU
HUCKYCCTBEHHOT'O  HMHTEJUICKTa.  BaXHBIM  SBJSICTCS  ONpENIeICHUE
WHIUBUAYAIBHOTO HAYalbHOTO YPOBHS, TO €CTh OOBeMa M TIIyOUHBI
YCBOCHUSI ONOPHBIX 3HAHWHA, CHOPMUPOBAHHOCTH COOTBETCTBYOIIUX
YMEHHUH, CTOMKOCTH HABBIKOB. J[OCTYMHOCTb OMpPEAENsieTCsi BO3MOXKHOCTBIO
JIOCTIDKEHUS [IENTH y4eObl KaK B II€JI0M, TaK U Ha OMPEJICIICHHOM €ro dTalle.

O000mIasi W3I0KCHHBIC BBINIC NUIAKTHYCCKHE YCIOBUS, MOXXHO
chopMynHpOBaThL TaKWe OCHOBHBIC TpeOoBaHus K cojaepxkanuto I[[OP:
cpencTBa oOydeHwus, pasmeniaeMbie Ha [IOP nomkHBI co3maBaThCs ¢ yueToM
HWepapXud YMCTBEHHBIX JICHCTBHH U olepanuii cyObekTa OOYyYCHUS;
CTPYKTypHpOBaHHEe y4eOHOro marepuana u ero moxaua B OCVYII He
JIOJDKHBI ~ TIPOTHBOPEYUTH  TPEOOBAHUSAM  CHUCTEMHOCTH  3HAHWA U
cuctemMaTuuHocTd ux  u3noxkeHus; ODCVYII  nomkHBI — OpraHUYEcKH
BITUCHIBATHCS B MPOIECC yIeOBI, BBICTYNATh KaK CPEICTBA KOJJICKTHBHON U
CaMOCTOSITENIFHOW ~ JIESITETBPHOCTH ~ YYaCTHHUKOB ~ 3TOrO  IIpOIlecca;
MPOrPaMMHEIC  CPEIICTBA  CIEAYET COMPOBOXKIATh COOTBETCTBYIOIIUM
METOAMICCKUM OOCCIICUCHUSIM.

AJIAIITAIIA YHIBEPCUTETCBKOI OCBITH 10
BOJIOHCBKOI'O TPOLECY

LIy6in Onexcandp Onexcanoposuy, Cadekos Animarcan A6Oyn06uy
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Jloneyvruil HayionanbHuil ynigepcumem eKoHOMIKU | mopeieni
imeni Muxaiina Tyzan-Bapanogcbkoeo
83050 Vkpaina, micmo JJoneywk, syauys Llopca, 31
(062) 337-94-17, 305-34-31 E-mail: science@prorect.donduet.edu.ua

OpHiero 3 apxiakTyalnbHUX MpoOieM BHINOI OCBITH YKpaiHu €
npueaHaHHs 10 bonmoHcbkoro npouecy. [IpakTruka >KUTTS CBIAYUTH TPO Te,
0 CaMOi30JIAIis BiJl MPOIECIB, IO PO3BHBAIOTHCS B €BPOIEHCHKOMY Ta
MIDXXHapOJJHOMY OCBITSSHCHKOMY CITIBTOBAapUCTBI HE i€ Ha KOPHUCThH SIKOCTI
BUIIIOi OCBITH.

BnpoBamxenns Bomoncekux 1HILIaTUB B JloHeubkoMy
HAaIlIOHATEHOMY YHIBEpCHTETI €KOHOMIKH 1 TOpriBii iMmeHi Muxaiina Tyran-
BapaHoBchkoro mpoBomUTHCA 3rigHO Hakazam MOH  VYkpainuw, mis
peanizamii SKUX OyJI0 TPUNHATO HU3KY 3aXOMdIiB MO BIPOBAKCHHIO
KpPEOUTHO-MOMYJIbHOI ~ CHCTEMH  OpraHizamii  HaBYaJIBHOTO  MPOLECY
(KMCOHII) y BH3 MiHocBiTr 1 Hayku YKpaiHH, Y TOMY YHCI 1 pillIeHHS
PO MPOBEJIEHHSI IIeIarorivHoro excrepruMenty y BH3.

B yniBepcuTeri y memaroriyHoMy eKcHepuMeHTi OepyTh ydacTb
m'saTb (akynpTeTiB, I ATHAAUATH Kadenp, Omm3pko 260 crynentiB (10
aKaJeMIYHUX TPYI) 3 CEMH CIIeliaIbHOCTEH.

IMpoBenena 3microBa opranizamiiiHa poOora Ha ycix kKadenpax i
¢axynprerax: crBopeHi podoui rpynu 3 KMCOHII; y cknaai HaB4aibpHO-
MeTOIMYHOI pagu yHiBepcutery crBopeHa cekuisi 3 KMCOHII; cknaneHo
IUTAH 3aXOfiB IIOMO aJamTaIii OCBITHBOI MisUTBHOCTI YHIBEPCHTETY JO
Bononcebkux  iHimiaTHB; po3pobieHi poOodui  HaBYANBHI IUIAHH 3
ypaxyBanHsM BuMor KMCOHIL, mnigroroBieHo TmeBHE METOAWYHE
3a0e3MeueHH s, BUAAHO IUTMHA psiJ HABYAIBHO-METONWYHUX 1 METOIMYHHUX
MaTepiajiiB I BHKIaAadiB, mo Topkatroteest KMCOHIL, npoBeneno cepito
HayKOBO-METOJIMYHUX CEMiHapiB pi3HUX pIiBHIB, MI0 IPHUCBSYEHI
BHCBITJICHHIO i7ieli BoloHChKOro mpoliecy Ta BIPOBaHKEHHIO X B OCBITHIN
mporiec  yHiBepcureTy. IIpoBeleHHS CeMiHapiB CHOpHIO TepeOymoBi
MICUXOJIOTIYHOT, JTUNAKTUYHOI, METOJUYHOI 1 HAYKOBOi JisSUTBHOCTI
BHKJIaJavuiB, ONTaHYBAHHIO HUMH IHTEPAaKTHBHUMH METOJAMU HaBYaHHSL.

OCKIJIBKH TOJIOBHOIO JIIHOBOIO OCOOOI0 B YHIBEPCHUTETI € CTY/ICHT, TO
OyIJI0 30CEepeKCHO yBary Ha TOMY, sK ke cTyneHT orinroe KMCOHIL. Y
3BSI3KY 3 IIUM B YHIBEpCHTETiI po3po0iieHa aHKeTa ONUTYBAaHHS CTYJIEHTIB,
ska Oyna pO3MOBCIO/KEHAa Cepel CTYIEHTIB, M0 OepyTh ydacTb Yy
MeIaroriyHOMY €KCIIEpUMEHTI.

OOpobka MarepiayiB 1 TpOBEAEHHSA ITIACYMKIB aHKETYBaHHS
CBiIYaTh PO TO3UTHUBHI peE3yJbTaTH IPOBEJEHHS IENarorigHoro
EKCIIEpUMEHTY 3 YIPOBA/DKEHHS KPEAWTHO-MOIYIIBHOI CHCTEMH B
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HABYAJILHUIA TPOIEC, 3aI[iKABJICHICTh CTYICHTIB Y TPOBEICHHI IHOTO
EKCIIEPUMEHTY.

[lepeBarkHa OINBLIICTh CTYAEHTIB BiAMITWJIM BHCOKY OpTraHi3aIiio
MOJYIiB, JOCUTh €(EeKTHBHUHI piBeHb BHKIAJaHHSI, a TAaKOX IIOBHY
3a0e3MeueHicTh ~ HaBYAIBHO-METOIWYHUMU  Martepiasamyd  OLIBIIOCTI
MOJYJTIB.

[lo3uTMBHI MOMEHTH, BiJ3HAYEHHI CTYIEHTaMH, MOJATal0Th Y
TaKoMYy:

— KpPEeIUTHO-MO/IYJIbHA CHCTEMa HaBYaHHS CTHUMYITIOE
JIOCSITHEHHSI BUCOKHX PE3YJIbTaTIB;

— CTHMYITIOE CTYJICHTa BUUTHUCS TIPOTATOM CEMECTPY;

- edekTHBHA I 1ikaBa poOOTa BUKJIa[adiB Ta iHII.

HaOyruit y mpomeci eKcHepuMeHTY JOCBiA  CBiIUHMTH, MIO
BHUKOPHCTAHHSI MOAYJIBHOTO MIAXOMYy O OpraHi3aiii HaBYaIbHOTO IIPOILECY
crpuse #oro iHTeHcH®IKalii, CcHCTeMaTH3allii 3aCBOEHHS HaBYAIHLHOIO
MaTepiady CTyJACHTaMH, ITOCWJICHHIO MOTHBAIlii Ta BIAMOBIAIBHOCTI
CTYNCHTIB 32 pe3yJbTaTd HABYAIBHOI  JISUIBHOCTI, 3a0e3NEeYEeHHI0
BiJIMOBIJTHUX YMOB /I BUBUYEHHS IIPOrPaMHOI0 MaTepiany Ta MiJIrOTOBKH J10
KOHTPOJIIO 3HaHb, IO JIOCSTAETHCS IIUITXOM YiTKOTO PO3MOALTY 32 3MICTOM i
TPUBAJIICTIO, IPUHHSATTIO CBOEYACHHUX AUAAKTHYHUX BUXOBHHX JiH.

OcCBiTHS TpaKkTHKa [OKa3ye, MIO MiJArOTOBKAa YHIBEPCUTETY [0
Cy4acHOTr0 pe(OpMYBaHHS - II€ HE TIIBKM 3MiHa 3aJiKOBUX OJMHHUIIb,
HOPMaTHBHHUX JTOKyMeEHTiB. Lle koMIuiekcHa po0oTa, IO TOPKAETHCS YCIiX
CTOpiH OaraTorpaHHol CUCTEMH, SIKOIO € BUINA OCBITa.

B 3BA3KYy 3 MM TPHIHATO pIMIEHHS 00 MOIIMPEHHS
BITPOBA/PKEHHSI KPEJIWTHO-MOMIYJIEHOI CHCTEMH Oprasizalii HaBYaJIbHOTO
MPOIIeCY Ha CTYACHTIB MEPIIOro Kypcy yCix cnerianbHocTel. [lops 3 M
nepe0aYeHO BCTAHOBJICHHS TPYJIOMICTKOCTI HABYAJIBHOI POOOTHU CTYJCHTA
VIIPOJIOBX  KOXXKHOro cemectpy B o00cs3i 30 kpeauriB  ECTS,
CHiBBiIHOLIEHHS! OIOJDKETY HABUAIBLHOTO Yacy 3a IMKJIAMH JUCHUIUIIH B
MeXax HOpPM, Mo mnepeadadeHi dilOYMMH  OCBITHHO-TPO(ECIiHHUMU
nporpamamu  (OIIIT), po3poGieHO psAA METOAMYHMX JIOKYMEHTIB, IO
CYNpOBO/KYIOTH peajli3allifo I[bOro Hakazy: METOAMKAa IPOBEIEHHS
KPEMUTHO-MOMYJIBHOTO ~ KOHTPOJIFO,  (popMa  3aJIiKOBO-EK3aMEHAIl HHO1
BiJIOMOCTi, METOJIMKA IIEPEBECHHS IIKAJIH OL[IHIOBaHHS 3HAHb CTY/CHTIB,
mo 3acrocoByeTbes B JIoHHYET B mkamy ECTS, nonoxenHs mnpo
IHAMBIyalbHUH TUIAH CTYIEHTa Ta pe3yJabTaTH WOro BUKOHAHHS,
TIOJIOXKEHHSI TIPO T IOTOPCTBO TOMIO.

[epi pe3yabraTy peanizamnii IbOr0 pillleHHS CBiAYaTh MPO TE, IO
BUKJIaJadyi aJanTylOThCd HE TIJIBKM JI0 HOBOI OpraHizalii HaBYaJIbHOTO
mpoIiecy, a i 10 HOBUX TEPMiHIB, MOHATh, CHCTEMH OIlIHKU 3HAaHb, 3MICTY 1
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JIOLITBHOCTI peaiizarii npuHumiB bojoHckkoi aexmaparnii Tomo. o
TOPKAETHCS CTYJEHTIB TEPIIOro Kypcy, TO BOHHM IIiJ] KEPIBHUITBOM
TIOTOpIB CKOpIllle aJaNTyBaluCsA 0 METOJMKM HABUAHHS B YHiBEpCHTETi,
BUBYMIIM yCi CTPYKTYpPHI MiIpO3/ALIH, IO TpPHYETHI JO oOpraHisamii Ha-
BYAJBHOTO TIPOLIECY, 3PO3YMIIM HEOOXiTHICTh TIOCTiifHOI poOOTH Han
OITaHYBaHHSM KYpPCIB.

SIK BHCHOBOK, BHU3HAYMMO NpoOJEMH 1 peKOMeHJalii mox0
MOAAJIBIIOr0 BIPOBA/KEHHS BOIOHCHKHX IHIIIATHUB y HaBYAJIBHUI ITpoLec
YHIBEPCHUTETY.

[Mo-miepuie, 6:1aro MPUEMHNM € TUIABHUN, M'SIKHH [IUISIX BXOJDKEHHS Y
Bononckkuit poriec. Ile 3abe3medye MaHEBPEHICTh, €TAIHICTD, Pi3HI MOJIEII
pedopmyBanHs.

[Mo-gpyre, yHiBepcuTeTH YKpaiHM pi3HI 32 00CATOM OCBITHBOI
JUSUTBHOCTI, OCBITHIX Tocayr. Jlo BojoHCckKoro nporecy cno4aTtky MOXyTh
npuegHaTHCs cwibHI, npectkHi BH3 1 Berynurtuw y  piBHOIpaBHi
BiJJTHOCHHH.

[o-Tpere, Ui BHIPOBAPKEHHsI JBOLMKIIOBOI CHCTEMH ,0akaiaBp-
Mmarictp”  ypsax YKpalHM TNOBHHEH CHpUSATH  pedOopMyBaHHIO
HaBYaJIbHUX MPOTrpaM 3a OCBITHHO-KBaTi(iKalliHUMHK PIBHSAMH OaxajaBp
1 MaricTp, i KOPENIOBaHHIO X 3 TPY/I0BUM 3aKOHO/IABCTBOM.

[To-ueTBepTe, Ha piBHI MiHicTepcTBa OCBITH 1 HAYKH YKpaiHu Oyio
0 noninbHUM po3pobuTH Tpadik nporecy pedopm. lle mos's3aHo 3 THM,
IO OfHI YyHIBEPCUTETH OuNbIIe TPOCYHYIHCS M0 NULIXY peajti3amii
BonoHcrkoi neknapaiiii, ICHIIIE co0i MPECTABIAIOTh YaCOB1 MEXIi TPOIIECy.
[HOT1 yHIBEpCUTETH 3HAXO/STHCS HA MOYATKOBOMY eTarl pedopm.

[IpakTHKa OCBITHBOI'O JKUTTS IOKa3ye, IO MOTPiOHI 3aKOHONIABYI
iHHOBamii. /IBOIMKIIOBA CHCTEMa OCBITHIX CTYIIEHIB BUMarae peryaroBaHHS
PHHKY TIpami 1 YJOCKOHAJeHHs TPYJOBOrO 3aKoHOmaBcTBa. JlepxaBa —
HalKpymHimMiA podoronasens. Came BOHAa MOBHHHA 3a0€3MEUUTH IPALEIO
OakanaBpiB. Y NpPOTHJIEKHOMY BHIAJKy CTYIIEHEBAa CHCTeMa OCBITH Oyne
3aJMnIaTUcs e GopMarTbHOI BUMOTO.

[Ilo TOpKaeTbcsi 3aranbHOl OIIHKA BHPOBAPKEHHS bBoONOHCHKMX
IHII[IaTUB y BHILY OCBITY YKpaiHHM, TO MOXXHa KOHCTaTyBAaTH YHIKaJIbHHN
(axT 30JIKEHHS OCBITHIX KYJIBTYp KpaiH €BpONH, CTBOPEHHS CEpeIOBHUINA
BiJIKPUTOCTI, TIPO30POCTi 1 IIMPOKOTO CHIBPOOITHUIITBA Yy BHUILIH OCBITI. A
3aja4a KOXXHOi KpaiHM Yy I[bOMY KOHTEKCTI 3aKJIFOUaeThCs y HAIlOBHEHHI
HAIlIOHAILHOI OCBITH 3apyOiXXHUM JOCBIiZIOM, iHTErpamii y €BpomnenchbKe i
CBITOBE OCBITHE CITIBTOBapUCTBO 1, T'OJOBHE, 30EpEKEHHS BAaroMHX
3100YTKIB 1 0COOJIMBOCTEH, 110 MIPUTAMaHHI HalllOHAJBHIA OCBITI.
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KPEJUTHO-MOJYJbHA CUCTEMA OPTAHI3AIIIL
HABYAJIBHOT' O ITPOLHECY B JIYTAHCBKOMY
HAITIOHAJIBHOMY AT'PAPHOMY YHIBEPCUTETI

Txauenxo B.I"., Mameeeg B.I1., Boaveax C.®., 3a6oromna B.I1.
Jlyeancoruil HayionanbHull azpapruil ynieepcumem, m. Jlyeancok, 911008, men. 8-095-

4290054, e-mail: yulya@lnau.lg.ua

[Mpuennanns VYxpainm no bomoHcekoro mnpomecy 3000B’s3ye i
KOOpJIMHYBaTH CBOi Nii B HOro pamkax, BUKOHYBaTH YMOBH 3a3Ha4yeHi B
JIeKJIapalisix caMMmiTiB MiHicTpiB ocBiTH y bomoni, IIpasi, bepxini Ta
Bepreni, mo chopsMoBaHI Ha IHTETpallil0 BITYM3HSHOI BHUINOI OCBITH B
€BPONEUCHKY Ta CBITOBY OCBITHI cucTeMu. OJHUM i3 OCHOBHHX 3ac00iB
TaKoi iHTerpauii € KpeaquTHO-MOIyJIbHA CHCTEMa OpraHi3alii HaBYaJbHOTO
mporiecy (KMCOHII), MeToro BIpOBa/KCHHS B YHIBEPCHTETI SKOI €
iJIBUIICHHS SKOCTI BUINOI OCBITH Ta ajanTallisi HABYAIBHOIO MPOIECY 0
HOPM, CTaHJApTiB i KEPIBHUX HMPHUHIHIIIB €BPOIEHCHKOr0 MPOCTOPY BHUIIOT
OCBiTH 31 30€peXeHHsSM JOCATHEHb, TpPAAMIii 1 HaliOHAIBHUX
0COOJIMBOCTEH YKPaiHCHKOI BUIO] ITKOJIH.

KMCOHII mepenbayae He CTIIBKH PO3MOMLT 3MICTY HaBYaHHS
BIJIMOBIIHUX  OCBITHBO-TIpOECIHHMX  IporpaMm  Ha  MOAyNi,  SK
BIIPOBA/DKEHHSI MOJYJIbHMUX TEXHOJOTIH HaBYaHHS, WIO Mependavyae
00OB’SI3KOBUI  PO3MOAIT KOXXHOTO 3MICTOBOIO MOAYJS Ha HaBYaJIbHI
eeMEHTH. A 3 KOXXHOTO HaBYaJIBHOTO €IIEMEHTY — pO3pOOJIEeHHS
BUKJIaJadyeM  HaBYAJIIbHO-METOJMYHOrO  3a0e3medyeHHs  caMOCTiHHOI
IiJITOTOBKY JIIST KOXKHOTO CTyZeHTa (1HIUBIAyalbHI 3aBaHHS, MOSCHEHHS,
nopajy, JiTepaTypHi jmkepena iHGOpMAIli, aJIrOpPUTMH PpO3B’S3aHHS
3aBllaHb, TECTH JUIS CaMOKOHTpONIO Tomo). Take 3a0e3neueHHs
HABYAJILHOTO TPOIIECY HE MEHII, SIKIIO HE OLIBIN, BAXJIMBE HIXK PO3TOALT
3MICTy HABYaHHSA Ha MOAyJi. SIK BiJIOMO, BOHO € 3acO00M 3a0e3MCUCHHS
SIKOCTI BWIOi OCBITH, MOOUTBHOCTI BCIX CYO’€KTiB HaBUYaHHSI, iX
KOHKYPEHTOCIPOMOJKHOCTI, III0 € OCHOBHMMH NpHHIUNAMH BoioHchKOro
TpoLecy.

KMCOHII € i cBoepigHuM 3ac000M Mepexoy BHIINX HABYAIBHUX
3aKIamiB  Big iH(OPMAIHHO-TIOBIIOMHOr0, MPOOJIEMHO-TEXHIYHOTO YU
JIEKIiHHO-PENTPOAYKTUBHOTO /10 1HHOBAIIHO-IOCIIIHUIBKOIO HaBYaHHS
(HaOyTTs Harepes 3aJaHuX 3HaHb). TOOTO, aKIEHT MiAroTOBKA (haxXiBIiB
MIEPEeHOCUTHCSl 3 HABYAIBHHUX 3aHATh HA CAMOCTIHHY poOOTY CTyHeHTa, 10
noTpedye  JONMOMIKHOIO  MaTepiaJibHO-TEXHIYHOTO Ta  HaBYaJbHO-
METOJIMYHOTO 3a0e31eYeHHs.

183



B yniBepcuteri 3abesneueno mnosHuii mnepexix Ha KMCOHIT 3
BUKOPDHCTaHHSIM CHCTEMH OOJIIKy HaBUAJIbHOI pOOOTH CTyJAEHTa, IO
BiamoBinae €Bponelickkill kpenuTHo-TpaHchepHiit cucremi (ECTS).

3anpoBapkeHHs 1€l cuctemMu O0yio posmodato B 2006 p. 3 mepioro
KypCy 3 MOJAJIBIINM ITOCTYHOBUM ii PO3MOBCIO/PKEHHSIM Ha CTaplli KypCH.
OcobnuBy yBary B  YHIBEPCHUTETI NPHUAIJICHO  OpraHizaliiHomy,
JIOKyMEHTAIBHOMY Ta HAyKOBO-METOANYHOMY 3a0€3MEYEHHIO CTY/EHTIB,
SIKI HABYAIOTHCSl B YMOBaX KPEIUTHO-MOJYJIBHOI CHCTEMH.

OCHOBHMMH BHMOT'aMHU JI0 3acToCyBaHHS HOpM 1 MexaHi3miB ECTS B
Jlyrancekomy HalioHaJbHOMY arpapHoMy yHiBepcureti (JIHAY) e

— npu3HaveHHs koopauHaTopiB ECTS Bin yHiBepcHTETYy Ta Ha ycix
(axynpTerax;

— npuzHaveHHs kpeauTiB ECTS juis eneMeHTiB HABYAILHOTO TUIAHY;

— BUNYCK  iHQOpMAIIfHMUX TMakKeTiB MO0 YCIX HaBYaJIbHUX
JIUCIHILTIH Ta HAIIPSIMIB MiJrOTOBKH (CIIEIliaTbHOCTEH);

— BIPOB/DKEHHS BUKOPUCTAaHHS (OPM 3asiB JUIS CTYICHTIB, MEPETiK
OLIIHOK JAMCIHMIUTIH 1 HABYAIBHUX KOHTPAKTIB.

B yniBepcureri 3 ypaxyBanasMm BuMor ECTS BugaroTscst HaBuasibHO-
METOJMYHI KOMIUIEKCH NUCHHUIUTIH, €JIeKTPOHHI MIAPYYHUKH Ta HAaBYAJIbHI
MOCIOHMKHM, Yy TOMY 4YHCIi 3 METOI0 oOpraHi3amii ITOBHOLIHHOTO
JIUCTaHIIHOTO  HAaBYaHHS,  PO3POOJIAIOTHCS  HABYAILHO-METOIWYHI
MaTepiaJu 13 ~ BUKOPUCTAHHSM  MOJIYJIBHO-DEHTHHIOBOI  CHCTEMH
OLIIHIOBAHHS 3HaHb CTY/ICHTIB B €JIEKTPOHHOMY Ta ITallepOBOMY BapiaHTax,
HABYAJIbHI Ta KOHTPOITIOIOYi (TECTOBI) KOMII FOTEPHI IPOTrpaMH TOIIIO.

Ha ocHOBI 0CBiy 3aKOPIOHHUX 1 BITYM3HSHUX YHIBEPCUTETIB MO0
BHUKOPUCTAHHS KPEIUTHO-MOMYJIBHOI CHCTEMH PO3pOOJICHI HOBi rpadiku
HABYAJILHOTO MPOIECY, SKi MependavyaroTh JBa CEMECTPH IO JBi YBEpPTI
(TerpaMecTpH) 3 TWKHSMH MOJAYJIBHOI'O KOHTPOJIIO B KOXHIH, Ta cHCTeMa
OLIIHIOBAHHS 3HAaHb CTYJCHTIB Ha Mi/ICTaBi CITIBCTABJICHHS ICHYIOUMX IIKaJ
BUIIMX HaByanpHuX 3axnaznis i ECTS.

AkazieMiuyHI YCHiXM CTyJEHTa BH3HAYalOTHCSI 3a JIOIIOMOTOIO
MIPUIHATOI CUCTEMHU OLIHIOBaHHS piBHS 3HaHb 3a 100-0anpHOIO IIKAIOO i
PEECTPYIOThCS 3 O0OB’SI3KOBUM IIEPEBEIICHHSIM OIIHOK JO HAI[lOHAJIBHOI
mikanu Ta mxanu ECTS.

B ymoBax 3ampoBamkensst B yHiBepcuteri KMCOHII konTpOns 3a
BUKOHAHHSM Ta peai3alli€l0 IHAWBIAYyaJlbHOI'O HABYAIBHOTO IUIAHY
CTy/IeHTa 3JIHCHIOETHCS JIEKAaHATOM 3a Y4YacTIO KypaTopa CHeLiaJbHOCTI.
Kyparopom Moke OyTM HayKOBO-TIEJAaroTiyHHWH IPamiBHUK BHITYCKOBOI
Kadenpy, SKUH MOBHHEH J00pe 3HATH Taly3eBi CTaHAApTH MIiATOTOBKU
BimmoBigHOrO (haxiBis Ta ocHoBHI monoxxkenns KMCOHII. Kyparopy 3a
KEpIBHUIITBO BCTAHOBJIOIOTHCSI HOPMH 4Yacy — 4 TOAMHM Ha KOXKHOTO
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CTy/leHTa 3a HaBYaJbHUH pIK y po3aimi «OpranizaniiiHa poOoTta»
1HJIMB1TyaJIBHOTO IJIaHY pOOOTH BUKIIAava.

B yniBepcuteri Ha dakynpTeTax i kadeapax MpoBOIITHCS ceMiHapH
JuIs IpohecopChKO-BUKIIAIAIBKOIO CKIIaay, KypaTopiB cHeliaibHOCTel Ta
CTY/ICHTIB, aKTHUBHO TIPAIIOIOTh METOJMYHI KOMICIi (aKkynbTeTiB Ta
METOJMYHa paJia yHIBepCHUTeTY 3 nuranb peaiizanii KMCOHIIL.

HaykoBo-MeromuuHe 3a0e3nedeHHss HaBYaJbHOIO MPOIECY B
VHIBEPCUTETI BKIIIOYAE: JIEpKaBHI CTAHNAPTH OCBITH; HAaBYaJbHI IUIAHM;
HaBYAIbHI TPOrpaMy 3 ycCiX HOPMATHUBHHUX 1 BHOIPKOBHX HaBYaJbHUX
JTUCHUILTIH; TIPOrpaMHM HaBYaJbHOI, TEXHOJNOriYHOi Ta TpodeciiHol
MIPaKTHK; MiJIPYYHUKH 1 HaBYaJbHI MOCIOHUKH, Y TOMY YHCII €JIEeKTPOHHI;
IHCTPYKTHBHO-METOJMYHI MaTepiaii /10 CEeMIHApPChKUX, INPAKTUYHHUX 1
71a00paTOPHUX 3aHATH;, I1HOWBIMyaJbHI HaBYAJIBHO-AOCTIJHI 3aBIAAaHHS
(IH[3); xoHTpONBHI 3aBJaHHA /O CEMIHAPCHKUX, IPAKTUYHUX 1
Ja0OpaTOPHUX 3aHATh, KOHTPOJIBHI pOOOTH 3 HABYAIBHUX JMUCIUILIIH IS
TIepeBipKH PiBHS 3aCBOEHHS CTYJICHTAaMH HAaBYAJIBHOTO Martepiaiy; TEKCTOBI
Ta €JEKTPOHHI BapiaHTH TECTiB JUIi TOTOYHOTO 1 MiJICYMKOBOTO
(MOIyBHOT0) TECTYBAaHHS; METOJMYHI MaTepiajii JUisi CTYAEHTIB 3 NMUTaHb
camocTiiiHoro ormpaitoBants (axoBoi Jiteparypu, BukoHaHHs IHJI3,
KYpCOBHX 1 JUIDIOMHUX pOOiT. IHHOBamiiiHOWO (OPMOIO HAYKOBO-
METOAMYHOTO 3a0e3MeueHHs] HaBYaIbHOI MisuTbHOCTI B yMoBax KMCOHIT €
IHTEPaKTUBHAH  KOMIUIEKC  HAaBYAJIILHO-METOJUYHOTO  3a0e3INeyeHHs
JIUCIUTLIIHY.

Meromnune 3abesnedeHHs KMCOHII B yHiBepCHTETI BKIIOUAE:
JIOKYMEHTH, SIKi perjiaMeHTOBaHI YMHHOIO HOPMATHBHOIO 0a30l0 IIOJ0
BHUIIIOi OCBITH, aJaliTOBAHMX 1 JIOMIOBHEHMX 3 ypaxyBaHHSAM OCOOJIUBOCTEH
KMCOHII; naykoBo-MeTomuuHi poOOTH, pekoMeHaoBaHi MiHicTepcTBOM
ocBiTH 1 Haykn Ykpainu Ta MiHicTepcTBOM arpapHoOi MONITHKH YKpaiHu;
TuMuacoBe TOJMOXKEHHS IPO OpraHi3allilo HaBYAIFHOTO NpOLECY B
KpPEeOUTHO-MOMYJIbHIN cucTeMi miaroroBku daxisuis y JIHAY; meronuuni
peKOMeHAalil 1070 MOAYJIbHO-PEHTHHTOBOI CHCTEMH OILIHIOBAaHHS 3HAHb
crynentis 'y JIHAY; HaBUYaJbHO-METOMUYHUN TOCIOHMK 3 KpPEIUTHO-
MOJIYJILHOI CHCTEMH OpraHi3allii HaBuaisHOro nponecy B JIHAY.

TakuM 4YMHOM, y4yacTh BUIIOI OCBITH YKpaiHM B BonoHChKHX
TIEPETBOPEHHSX CIIPSIMOBYETHCS JIMIIE Ha 1i PO3BUTOK 1 HAaOYTTS HOBHX
SIKICHUX O3HaK, a He Ha BTPATy KpaluX TPaaWLii, 3HIKEHHs! HAI[lOHAJbHUX
cranaapriB skocti. OpieHraunis Ha bojoHCHKWIT mporiec He ITOBHHHA
TIPU3BOJUTH JI0 HAIMIpHOI 1epedy10BH BITYM3HSHOI CUCTEMH OCBITH, X04ua
BOHa BiZIOYBA€THCSI HA TIII IMPOLECIB INIMOOKOI TpaHchopMalii He TiIbKH
CYCIUTBHO-TIONIITHYHOIO YCTPOIO Ta COIiaIbHO-€KOHOMIYHOTO YKIIany, a |
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CYCMIJIBHOI TICHXOJIOTii, CHCTEMH J>KHUTTEBHX IIIHHOCTEH 1 OpIi€HTHPIB,
MOpPaJIbHO-€TUYHOI TTapaUrMH.

MOHITOPHUHI' B CUCTEMI OCBITHU: HEJOJIIKHA TA
IHEPEBAT'U

baxmina I'anuna Ilempiena
Hayionanonuit mexuiunuii ynisepcumem Yxpainu « Kuiecokuii norimexuivnuil incmumymy
(HTYY «KIIl»)
Hayxogo-memoouunuii yenmp « Cucmemnozo ananizy i cmamucmuxuy, Oupekmop yeHmpy
03056 Vkpauna, Kues, npocnexm Ilo6eowi, 37, kopnyc 1, oghuc 304
Ten./cpaxc: 8 (044) 454 9923
e-mail: bakhtina_galina@mail.ru

B cywacmii Haymi Ta  COLiaNbHIM  TNPAaKTUIl  HIMPOKOTO
BUKOPUCTOBYETHCS TEPMIH «MOHITOpUHI» (Bix Jjar. «monitor» -
MOMEePEeKYIO, 3aCTEPiraro Ta Bijl aHri. «MONitoring» - koHTpoink). B poboti
[1] aBTOpM BHU3HAYAIOTP MOHITOPHHI SK IIEBHY CHCTEMY BHMIpiB
XapaKTepUCTUK coliasbHOro 00°ekTa, sBHMImA abo Ipomeca, HOro
JIIarHOCTUKH, a TaKOXX BUPOOJICHHS! KOPUT'YIOUHMX 3ac00iB Ta iX BTIJICHHS 3
METOI0 TIPUBEJICHHS [IbOro 00’ €KTa, sIBUIIA ab0 MpoIecy y BiINOBIAHICTG 3
TIESIKOI0 OO MOJIEIITIO.

MOHITOPHHT € JOCTaTHHO THYYKHM JMHAMIYHUM IPOLIECOM BUSIBIICHHS
coliagbHUX TPOOJIEM Ta IMOCTYIOBOro, 0e300iCHOTO iX pO3B’SA3aHHS 3
METOI0  BBEAEHHS  CONIaNbHOrO 00’€KTa B 30HY  HOPMAaJIBLHOI'O
(YHKI[IOHYBaHHS Ta PO3BUTKY.

Jus peamizanii mpuMHATHX TporpaM pO3BHTKY OCBITH B YKpaiHi
HEeOoOXiTHUM € CTBOpEHHsI e()eKTHBHOI CHCTEMH YIPaBJIIHHSI Ha BCIX PiBHAX
iepapxiii, KIIFOYOBUM €JIEMEHTOM SIKOi € OIIIHKA SIKOCTi OCBITH, 3aCHOBaHa Ha
JIOCTOBIPHUX Ta 3ICTaBIEHUX JAHMUX IIPO JOCSTHYTI OCBITHI pe3yJibTaTH,
CTymeHsi iX BIJIOBITHOCTI HOPMATUBHMM BHMMOTAM, COLUQJIBHUM Ta
0COOMCTUM CIIOJIBaHHSIM; @ TaKOX PO3BHTOK 3MICTy OCBITH, BHPIIICHHS
Ha/I3BUYaifHO CKJIaHOT NPOOJIeMH BCTAHOBJICHHS MI>)KHAPOJAHUX CTAHIAPTIB
3MICTY HaBYaJIbHUX TpPOrpaM 1 HaBYAIBHHUX JOCATHEHb, MEpII 3a Bce, B
rajgy3i mkinbHOI ocBith [2]. Lli 3amavi BUPIMIYIOThCS 3a JOMOMOTOIO
BJJOCKOHAJICHHSI CTaTUCTHKM OCBITH Ta TEXHOJOTH MOHITOPHHTY SIKOCTI
OCBiTH.

CyuacHUi cTaH Jiep’KaBHOI CTAaTHCTHKY B T'ally3i OCBITH HE BiJIIOBiJIa€
Cy4acHMM BHMOTaM SIK B 3MICTOBHOMY, TaK i B TEXHOJOTIYHOMY aclleKTax
Ta 1MOTpedye BCTaHOBJEHHS BiJMOBIAHOCTI MDKHApOJHUM CTaHAAPTaM.
BararocryneneBa cucrema 300py Ta 00poOKHM iH(pOpMalii He Mae €IMHUX
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METOJIOJIOTIYHNX TPHHIMIIIB, HE 3a0e3Meuye aJeKBaTHOTO ITPEACTaBIICHHS
JIaHWX, iX 1HTEepIpeTalio, KOMIUIEKCHOTO aHAJIITHYHOTO JOCII/KEHHS Ta
BHUKOPHCTAaHHS ITUPOKUM KOJIOM CIIOXKHMBAYiB.

He matoun panux mo YkpaiHi, HaBEAEMO pE3YJIbTaTH JOCIIIKEHb
POCIMCBKMX ~ CHemialicTiB CTOCOBHO TOro, IO 3 YCbOrO MAacHBY
CTaTUCTUYHMX JaHUX 1O ocBiTi (Oinbme HK 1o 500 mokasHuKam) st
aHaNi3y BHKOPHUCTOBYEThCA He Oimbmie Hik 10%, a ISl TIPUAHSITTS
YIIPaBIiHCHKUX pillleHb — He Oinbire Hix 1%.

CyuacHICTh JUKTy€e HEOOXiJHICTh 3MiH (DYHKIIH OpraHiB YIpaBIiHHS
OCBITOIO, a caMe, TNPIOPUTCTHHUMH B iX MisUTBHOCTI CTa€ 3iHCHEHHS
MOHITOPUHTY CTaHy CUCTEMH 1 SKOCTi OCBITH.

HeoOximHiCTh IUPOKOro 3aCTOCYBAHHS MOHITOPUHTY Ta PEHTHHIOBUX
crcTeM B cdepi BUILOi OCBITH B YKpaiHi OB’ s3aHa 3:

- BUHHMKHEHHSM HOBHX OCBITHIX TIapagurM Ta HeoOXiJHICTIO
CTBOPEHHS  /IaITUBHO-aJanTylo4oi NpogeciiHOi  OCBITHHOI
CHCTEMH;

- pedopMyBaHHIM HalliOHAIBHOI CHCTEMH OCBITH;

- 3MiHaMH TOTped Cy4acHOrO CYCIIJIbCTBA B 3HAaHHAX Ta
iHpopMarii;

- HasBHICTIO Y CYCITIJIbCTBI TIONUTY HA BUIY OCBITY;

- 3pOCTaroyoro MoTpedoro B CHeliaNnicTax Ha PUHKY 1HTEJIEKTYyaIbHOT
Tpar;

- HelepepBHUMHM 3MiHAMHM CYy4YacHOrO pHHKY Tpali, SKuil Mae
notpedy ¢ cremiaiicrax, 3JaTHUX (YHKIIOHYBaTH B YMOBax
IHTEHCHBHOTO ITiJIBUIIEHHS e(peKTUBHOCTI EKOHOMIKH;

- Maii0yTHBOIO KOHKYPEHIIEO 3 OOKY €BPONEHCHKUX BY3iB;

- TEpCIeKTMBaMU CTBOPEHHS MDKHApOJHOTO pPHHKY Tpami Ta
3pOCTaHHAM MOOITBHOCTI HACEICHHS,

- 3alliKaBJICHICTIO 3 OOKYy 1HO3eMHHX BY3iB-TIApPTHEPIB B HamiWHIH
indopmarii npo «Who Is Who» B cepenoBuiii ykpaiHCbKUX BY3iB
Yy 3B’S3Ky 3 HAsBHICTIO MPOIICCIB IHTEpHAIlIOHATI3aIll HAYKU Ta
BUIIOI  OCBiTH, IHTeHcH(}iKamii PO3BUTKY  MIXHAPOTHOTO
CHiBpOOITHHIITBA B HAYKOBiH Ta OCBITHIH cepax;

- nmemorpadigHOK  CHUTYyaIli€lo, CTaH SKOi B  Haml  dYac
XapaKTepU3yeTbesi HAaONMKEHHAM «aeMorpadidHoi sSMu», M0
MOX€E MPUBECTH 1O NPHUINHWHEHHS ICHYBAaHHS 3HAYHOI YacCTHHH
BY3iB;

- TIOCWJIECHHSIM KOHKYPEHTHOI OOpOoThOM BY3iB Ha PHHKY OCBITHIX
TIOCIIYT Ta 32 PECypCH;
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BHUPINICHHSIM IMUTAaHb MIOAO JOIUIBHOCTI ICHYBAaHHS IIJIOTO PSY
BUIIMX HAaBYAJIBHUX 3aKJIA/IIB Ta IPUHHATTS PillleHb MIOIO0 OI[iHKH
IX MisUTBHOCTI;

NPUAHATTAM  pillleHb IOAO BiJHECEHHS BY3IB 1O MEBHHX
KaTeropiid, M0 € OCHOBOIO JOBI'OCTPOKOBOT'O BHIIEPEIKAIOYOTO
YIPaBJIiHHS B CHCTEMI OCBITH;

TEHJSHIISIMH JI0 3MEHIIEHHs 00’ €MiB OIO/KETHOr0 (hiHAaHCYBaHHS
CHUCTEMH OCBITH;

3HW)KEHHSIM TI0Tpe0 B CHEIialicTax LiJIoro CHeKTpy npodeciii;
3alliKaBJIEHICTIO CYCIJILCTBA Ta OCOOMCTOCTI (B TOMY YHCII,
abiTypieHTiB Ta 1iX OaTbkiB) B JOCTYNHIA Ta JOCTOBIpHIiH
iH(OpMaIii II0/10 SKOCTI OCBITH B Pi3HUX By3aX;

3pOCTalO40l0 B yMOBaxX KoMmepmiamizamii HayKH Ta OCBITH
3aIliKaBJICHICTIO 3 OOKY iHBECTOPIB B 00 ’€KTHBHUX NaHUX IIOIO
SKICHOTO DIBHA HayKOBHX JOCSTHEHb Ta OCBITH 3 METOIO
MPUAHATTA PillIeHb MPO HiJThOB1 1HBECTHIIIT.

3a Bu3HaueHHAM (axiBiip [3] mpu MPOBEACHHI PEHTHHTOBUX

JIOCIIKEHD MA€ MICIIE:

[3:

HETOTOBHICTh CYCITUJIBCTBA JO CHPUHHATTS TOrO, IO PEUTHHIIB
MOXe OYTH CKIJIbKM 3aBTOJHO Ta BOHH MalOTh OYyTH DI3HUMH B
3aJIeKHOCTI BiJl METH Ta IPHU3HAYEHHs (caMe TOMY OJAMH 1 TOH Xke
BY3 B 3aJISKHOCTI BiJl CHPSIMOBAHOCTI PEHUTHHTY, MOXe 3aiMaTh
pi3Hi mo3wiii);

JIOBipa Ha CJIOBO HaJla€ MOXKJIMBICTh MaHIMYJIIOBAHHS CYCHIJIEHOIO
CBiJIOMICTIO, BUKJIMKAa€ BKpail HETaTUBHY PEaKI[ii0 Ta MPHU3BOIUTH
Jio podaHanii iei pedTuHry B3araii;

HU3bKA JOCTOBIPHICTP Ta BHCOKAa YIIPaBISIEMICTh (3BiaKH
BUIUTMBA€  HEKOPEKTHICTb)  PEHTHHIIB, SKi  BHUKOHYIOTHCS
pelaKmisiMU Ta3eT Ta «He3aJIeKHUMW» TPyIaMH eKCIepTiB (sIKicHa
pearizaiis peWTHHIIB BY3iB moTpedye ydwacti mnpodecioHamiB
BHCOKOTO  KJacy, fKi  MarlTh  3a0e3NMCUUTH  HAJIHHUN
npodecioHaTEHUHA piBEeHB METOJIONOTIT ~ PEUTHHTIB, €
TPYIIOMiICTKHM, Bi/INOBIAaJIbHUM Ta TPUBAJIMM IPOLIECOM);

BHCOKa HEOIHODIJHICTH 00’€KTIB OMIHKM BY3iB (MacimiTad, TUI
BJIACHOCTI, KIUIBKICTh Ta CKJIaJ HampsMiB IJArOTOBKM Ta iHII
(axTopn);

3HAYHI Bi/IMIHHOCTI PHHKIB TIpalli B pi3HUX perioHax YKpaiHH.

Tunosumu HeI[OJ'IiKaMI/I Ta IIOMWJIIKAaMH peﬁTHHFOBHX I[OCJ'IiI[)KeHB €

HeBpaxyBaHHS TOro (DaKTy, 10 BY3W HaJIeXKaTh JIO KJIacy CHCTEM 3
€MEep/DKEHTHUMH BJIACTUBOCTSIMH, JUIS SIKUX CYTTEBUM € IUTICHUIH
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pe3yNbTaT JisUTbHOCTI, 1110 MPUHIMIIOBO HE BUBOANUTHCS 3 OKPEMHUX
IpyH MMOKAa3HUKIB;

- HEJOOLIHIOEThCS BAXIMBUKA e€Tanm BH3HAYEHHS 3HAYYIIOCTI
KOXKHOTO (pakTopy Ta Horo Baru (€KCIepTHi OI[IHKN) IpH M00YI0Bi
PEHUTHHTIB Ha OCHOBI OaraToakTOpHOI MOEINi AisTIBHOCTI;

- He BPaxOBYETHCS 1HIAMBIAYaJIbHICT BY3iB, PO3IJISIAIOTHECS YCI BY3H
SIK OTHOPiJIHA TpYIIa 00’ €KTIB;

- Oynmyerbcs peHTHHTr BY3iB, sIKI peayli3ylOTh pi3HI Micii Ta MalOTh
pi3Hi cTpaterii pO3BHTKY, 3a JIOIIOMOIOI0 €JMHOI CHCTEMH
KpHTEpiiB, IIOKa3HUKIB Ta METOAIB OOPOOKH JaHUX;

- (opMyBaHHS PEHTHHTIB BY3iB TIIBKM Ha OCHOBI HOPMAaTHUBHOL
METOM0JIOri, sSKa € OLIHKOI BIJIOBIIHOCTI  pe3yJbTATIB
IISUTBHOCTI  BY3y JIESKHUM 3aJaHUM 3pa3KaM, He J03BOJIsIE
BH3HAYUTHU iHHOBAI[iIHI TEHJICHIIIi PO3BUTKY BY3Y.

HaykoBo-MeromuuniM neHTpoM «CHCTEMHOTO aHalli3y 1 CTaTHCTHKI
HTYVY «KIll» (caiit uentpy:  http://aist.ntu-kpi.kiev.ua ) npoBogutscs
aHaJIi3 ICHyr04Ool cucteMu 300py iH(opMallii Ta moTped MeHEHKEePiB BUIIOI
JIAaHKKA yHiBepcuTeTy B iHQopMmauiiHOMy 3a0e3nedeHHi; po3poOiIseThes
HOBa cucTeMa iH(pOpMaIiifHOro 3a0e3NeueHHs] YIPaBIiHHS SKICTIO OCBITH
Ta COLIAIBHUN MOHITOPUMHI sIK iHpOpMamiiiHa 0a3a I TPUHHATTS
VIpPaBIiHCHKUX pilieHb [4], ski 3abe3meuyroTh edeKTHBHE iHHOBaIliiiHE
VIPaBIiHHA 3 ypaxyBaHHAM 3O0BHIIIHIX (akTopiB, pe3ysibTaTiB aHai3y
BiJITIOBITHUX JTAHUX Ta MPOTHO3Y PO3BHUTKY CHCTEMH OCBITH.
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BHYTPIIIHIA PEUTUHT BY3y IK HEOBXIJTHA
YMOBA EOEKTUBHOI'O YIIPABJIIHHSA

baxmina Hina Onexcanopiena
Hayionanenuit mexuiunui ynisepcumem Yxpainu «Kuiscokuii nonimexuiunuii incmumymy (
HTYY «KIl»)
Hayxoeo-memoouunuii yenmp « Cucmemnozo ananizy i cCmamucmuxuy, npogionutl injicenep
03056 Vkpauna, Kues, npocnexm Ilo6eowi, 37, kopnyc 1, oghuc 304
Ten./cpaxc: 8 (044) 454 9923
e-mail: bakhtina.nina@gmail.com

PeiTHHrOBI JTOCHI/PKEHHSI 3aCTOCOBYIOTBHCS Yy pa3i HeoOXimHOCTI
MaTH MOPIBHSJIBHI OIIIHKK OJHOPITHUX 00 €KTIB 32 IEBHUMH KPUTEPISIMH 3
BUKOPHCTaHHSIM METOJMK, TOKAa3HWKIB Ta TEXHOJOTIH, SIKi BpaxOBYIOTh
BiJIMiHHOCTI KOXKHOI IpyIu 00’ €KTiB.

Mera peiitunry € iforo cucreMHuM (akropom. Came BOHa BU3HAYAE
HOro METOJI0JIOTiI0, CTPYKTYPY ITOKa3HHUKIB Ta KPUTEPIiB, Ipoenypy 300py
iHpopMarii Ta 00poOKH NaHMX, i caMe TOMY B peHTHHTaX, sSIKi MalOTh pi3HY
CIPSIMOBAHICTh, OJUH 1 TOW ke 00’€KT MOXe 3aiiMaTH pi3Hi mo3uilii. B
3aJIC)KHOCTI BiJI MIJICH B PEHTHHT-CUCTEMI BHIIOI OCBITH MOXXHA BH3HAYUTU
JIBa HAIIPSIMH.

[Mo-miepure, oriHka By3iB 3 TOYKU 30py CHOXXKHMBadiB (aOiTypi€HTIB,
SIKi BH3HAYAIOTHCS 3 BY30M 3 METOIO OfIEp>KaHHS OCBITH BHCOKOI SIKOCTI B
TIeBHIH Trajy3i Ul HaCTYITHOTO NpaleBIalTyBaHHs i3 BiIIOBIIHIUM piBHEM
JIOXOJIiB Ta MepCHeKTUBaMHM MpodeciiiHoi Kap’epu Ta iX OaTbKiB; CTYIEHTIB;
oprasizanii-iHBeCTOpiB, sIKi B IEpIIy 4Yepry 3aliMaroThCs KpeAWUTYBaHHSIM
HaBYaHHS CTYACHTIB B By3aX, IO peali3ylOTh OCBITHI MPOrpaMH BHUCOKOI
SKOCTI 3 METOI0 BKJIQJIaHHS KOIUTIB 13 BHUCOKMM piBHEM HMOBIpPHOCTI
onep>kaHHI NPUOYTKY).

Taki peHTHHTHM OyneMO HA3WUBATH 306HIWHIMU peumuHeamu abo
petimuneamu  imioxcy. IX 3a 3aranbHMMM XapakKTEDHUMH pHCaMH Ta
BJIACTHBOCTSIMH MO)KHA BH3HAYUTU SIK OCOOJNMBHH BHJ MAapKETHHIOBHX
JIOCITI/PKeHb. SIK HayKoBO OOIpYHTOBAaHHMH BHMIip 00’ €KTHBHOI pealbHOCTI
PEHTHHT J0moMarae Opi€HTYBAaTHCS Ha PUHKY OCBITHIX MOCIYT, pOOUTH
BHOIp IIONO MAPTHEPIiB Ta BiICTIAKOBYBATH KOHKYPEHTIB. Jlo 0COOIMBHX
pHC PEUTHHTIOBUX JOCIiXKEHb, 32 BU3HAYEHHSMH BYEHHX, CJIJI BiIHECTH:
BUKOPDHCTaHHS MEXaHI3MIB paHXXyBaHHS OO0 €KTIB JOCI/DKEHHS 3a
crieliaIbHIMU KPUTEPisIMH; BU3HAYEHHS MICIIsl, PEHTHHTY, y BiJIOBIAHOCTI
i3 KpWUTEepisIMM Ha BHMIP «YCHiXy»; BHKOPHCTaHHS PpEHTHHTOBHX
JIOCII/PKEHb SIK CKJanoBoi yacTMHM PR-TexHomoriii mpocyBaHHS 00’€KTiB
HAa PUHKY OCBITHIX TIIOCTYT; 3aIliKaBJICHICTh OO €KTIB JOCNTIKCHHS B
yOJIIYHOCTI Pe3yJIbTaTiB PEHTHHIOBUX JAOCII/IKEHb; TPEKIHTOBUH XapakKTep
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TIPOBEACHHS JOCIIKEHb, IKUH 00yMOBIICHUI THM, IO «YCIIiX» € SBUIIEM
TUMYaCOBHM Ta TMEpPiOJMYHI BUMIPH HOTO JIO3BOJISIIOTH OUIBII TOYHO
OpIEHTYBATUCS HA PUHKY OCBITHIX MOCIYT; CHHIMKATUBHICTH BUKOPHCTAHHS
Ta (iHaHCyBaHHS, sKa OOyMOBJIEHa THM, IO PEUTHUHIOBI IIPOEKTH, SIK
MIPaBWIIO, TIPOBOJISITBCS HAa 3aMOBJICHHS Ta MAa€ThCsl 3rojla Ha HHUX BCIX
00’€KTIB, IS SIKUX BU3HAYAETHCS PEHTHHT.

[o-apyre, OIIHKY BY3iB 3 TOYKU 30pY MiABHUIICHHS e(hEKTUBHOCTI iX
yOpaBIiHHA OyaeMO BH3HAYATH SK GHYMPIUHIL aO0 YAPAGLIHCOKUL
petimune. llel pEeUTHHT NMOUUIBPHO PO3TISAATH SIK CKIAJOBY YacTUHY
COLIIaIbHOrO ~ MOHITOPHHTY, SKMH €  iH(OpPMamiiiHOIO  OCHOBOIO
KOMILIEKCHOT'O aHai3y AisUIbHOCTI BUILOTO HABYAJIBHOrO 3aknamy [1].

CounianbHUH MOHITOPHHT SK BHJ HAayKOBO-TIPAKTHUYHOI JIiSUTBHOCTI
mepenbavyae  CHHTE3  CTATUCTHYHOTO 1 COINIOJOTIYHOTO  3HAHHH,
IHTErpaJIbHAHN Ta CyMiICHUH aHaJi3 JaHUX MOHITOPUHTY, 110 OJEPKYIOTHCS 3
pi3HUX iHpOpMAIIHMX CHCTEM Ta € OOIPYHTYBaHHSM NPUHHATTS
VIPaBIiHCHKMX pillleHb Ha YCiX piBHAX iepapxiii By3y. IlizcymxoBi
BHYTPIIIHI PEHTHUHIM TNOBWUHHI (OpPMYBAaTUCS SK 3BaXKEHI 1HTErpOBaHi
OIIHKM JisUTPHOCTI 3a yCiMa JpKepellaMd 00’€KTUBHOI (CTATHCTUYHOI) Ta
cy0’exTHBHOI (colionoro-eMnipuyHoi) iHpopMarii.

OCHOBHOIO METOIO CKJIQJIaHHS PEHTHHTIB CTPYKTYPHHX ITiJPO3ILTiB
BY3iB, HAyKOBO-TIEarOriYHKUX TPAaliBHUKIB, HANPSIMIB Ta CHELiaIbHOCTEH
MATOTOBKH,  OCBITHIX  IIporpaM, MOJIYJIBHO-PEHTHHIOBOI  CHCTEMH
KBasiMeTpii, ¢opM Ta PpiBHIB MiAroToBKM  (haxiBIiB, BeO-caiiTiB
CTPYKTYpPHUX MIAPO3JIUIIB TOWIO, BHUXOASYM 3 OEPKAHOI CHCTEMH
iHpOpMaIIfHUX pecypciB, € po3poOka e(peKTHBHHX, HAOYHHX, MPO30PHX
MEXaHi3MiB, SKi  3a0€3[eYyI0Th HayKOBO-OOTPYHTOBAaHE MpPEBECHTHUBHE
VIPaBIiHHS, CIPSIMOBaHE HAa PO3BUTOK BY3y B YMOBax Iepexoiy
LUB1TI3AIIT BiJl «YIIPABIiHHS PEYaMHU 10 YIIPABIIiHHS IPOLECaMI».

Ha 06a3i nHaykoBo-MeToguuHOro ueHTpy «CHCTEMHOro aHamizy i
cratuctukm»y HTYY «KIIl» crBopeHo iHdopmamniiHy 0a3y maHuX 3
JIep>)KaBHOI CTATUCTUKH, SIKa JJO3BOJISIE TIPOBOJMTH LIOPIYHUI aHaJ3 JaHHUX
KOHTHHT€HTY CTYIEHTIB 3a Taly3sMH 3HaHb, HalpsMaMH IiJArOTOBKU
¢axiBLiB, OCBITHbO-KBATiPiKaNiHHUMHU PpIBHSAMH, CIICIIaJbHOCTSIMHA Ta
cremiamizanisiMi, QopMaMy  HaBYaHHs, JDKepedaMu  (DiHaHCYBaHH,
OUKJIaMH  Ta KypcaMW HaBuaHHS, (akynpTeraMu (IHCTUTyTaMH),
kadenpaMu; MPOBOAUTH AOCIIKEHHS 3 TEHIEPHUX ITUTAHb.

LleHTpOM BIiACITIIKOBYETHCS NUHAMIKA CTAaTUCTUYHUX ITOKAa3HHKIB
KOHTHUHT€HTY  CTYINEHTIB 110  pOKaxX; BHSBISIIOTbCA  NPOOJIEMHU
CIIOCTEPE)XEHHS, OJIep)KaHHs Ta aHali3y CTAaTHCTHYHOI iHdopMalii B
YHIBEPCHUTETI; CTBOPIOEThCA iH(pOpMalliiiHa 0a3a pedTHHTIB CUCTEM OCBITH
CBiTY Ta YKpaiHM; Ha OCHOBI CHCTEMHOrO aHaili3y BiJNOBIIHUX PEeHTHHI-
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CHCTEM BUSIBIISIIOTHCS «BY3bKI MICIS» B CUCTEMI YIIPaBJIiHHS B YHIBEpCHUTETI
Ta HaJar0ThCS KOHKPETHI peKOMEHAAlil IIOAO0 iX «PO3MIMBKM» 3 METOIO
TTiABUIIEHHS €(DEKTHBHOCTI Ta Pe3yIbTaTUBHOCTI YIIPaBIiHHSI.
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HNIABUIMEHHS SIKOCTI ETUYHOI CBIIOMOCTI Y
MAroToBUI MAUBYTHIX HIAINNPUEMIIIB

Paouenxo Ceimaana I pueopiena
Kuiscoxuil nayionanshuii mopeosenbHo-eKOHOMIYHULL YHIGepcumen
Kagheopa gpinocogpcvkux ma coyianvhux nayx
eyn. Kiomo, 19, m. Kuis, 02156, Ykpaina

B ymoBax pHHKOBOI EKOHOMIKH OCOONMBY pONb  HaOyBae
mianpuemMunrBo. [TigqnpuemunuTo (6i3HecC) - 1e iHimiaTHBHA TOCIIOAAPCHKa
JUSITBHICTB, 110 ICHYE SIK 32 PaXyHOK BJIACHHMX TaK 1 B3a€EMHHUX KOLITIB Ha
CBill pHU3MK 1 MiJ CBOIO BiJIOBINAJBEHICTh METOI SKOi € CTAHOBJICHHS 1
PO3BHTOK BIIACHOI CIPaBHU JJIsl OTPHUMAaHHS MPUOYTKY 1 BUPIMIEHHS COLIAIBHIX
TpoOJIEM ITiMIPUEMIE 1 TPYAOBOTO KOJIEKTUBY Ta CYCITJIGCTBA B3araJi.

B VkpaiHi ize axkTHBHMI IIpOLEC CTAHOBJIEHHS ITiAPUEMHHUIIBKOIO
npomapky. Bix Toro Ha sikmx 3acagax BiH Oyne copmMoBaHMIA 3aJI€KHUThH
€KOHOMIYHE 1 MONITHYHE MaliOyTHE YKpaiHH sIK HE3AJIEXKHOI IeprKaBH.

Jlyist Toro o6 craT OBHOIPABHYUM WICHOM CBITOBOI Oi3HEC-CILTBHOTH
YKpaiHCBKMM Oi3HeCMEHaM 3a KOpPOTKMH 4Yac Tpeda HaJOMYKUTH 3HAHHS 1
JIOCBIJT SIKi BIKAMUY CKJIJIAJTUCS B KpaiHAX 3 PHHKOBOIO €KOHOMIKOFO.

B Takux ckimagHMX yMOBaxX camMe €KOHOMIYHHMH BY3 MOXKE€ BHKOHATH
MiCil0 TIOCTayalbHUKAa 3HaHb 1 JOCBiAy. BHKOpHCTOByrOUM BCi CydacHi
MOXJIMBOCTI 1 TEXHOJIOTi: MiATOTOBKA, MEpEIiroTOBKa, CIiBPOOITHUITBO 3
Gi3Hec-cTpyKTypamy (TIpoBe/IeHHs KOH(epeHii, ceMiHapiB, "KpYyIJIMX CTOMIB",
KOHCYIIbTAIlIH, TPEHIHTIB), BY3 3[aTHHH CHPSIMYBATH AIFOUMX IiIPUEMIIIB TT0
IUBIXY CY4aCHUX BUMOT B Oi3HEC-BiHOCHHAX.
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B posButky cydacHoro Oi3Hecy, SK TpaBWIO, BH3HAYAIOTh TPH
CKJIaJIOBI: ITiAPHEMEIb, YMOBH ITi AMPUEMHHUIITBA, €THKa Oi3HeCy. SIK cBiTUuTH
CBITOBMI MPAaKTHYHHUH JOCBI/A TaK 1 HAYKOBI aHAJIITUYHI PO3POOKH TLIBKU
TIOETHAHHS [IUX TPHOX CKIIAJIOBHX MOXKE 3a0€3IeUNTH TapMOHIHHE iCHYBaHHS
0i3HEeC cepe/IoBHIIIA.

I'moGarizariisi CBITOBOTO MPOCTOPY B IMOEJHAHHI 3 JIEMOKPATH3AIIIEI0
Kpain 3axony i CXOmy CYTTEBO IiIBUIIIIIA 3HAYMMICTh MOPAITHLHUX (HAKTOPIB B
ray3i eKOHOMIYHHX BiTHOCHH.

B 70 pp. XX cT. Ha mijicTaBi MOEAHAHHS TOTPEO Ta iHTEpeciB Oi3HECY,
HayKH 1 CYCIIJILCTBA SIK OKpEME SIBUIIE BH3HAUMIACh €THKa Oi3Hecy (jiloBa
eruka). B 80-90 pp. bisHec-eTnka crana He TiIbKH (PeHOMEHOM KOPIIOPaTHBHOL
KYJBTYpH, THCTHTYIIIOHATBHOIO €THKOIO Oi3HECY OKpeMHX KpaiH, aje HaOyna
TJI00ATEHOT'O CBITOBOTO MACIITa0y.

Etuka Oi3Hecy - Lle HayKoBa JAMCIMILIIHA, IO BHBYA€E 3aCTOCYBAHHS
€THYHUX NPHUHIWIIIB B AUIOBHX CHTYaLIisIX.

HaiiOumeiry  yBary Oi3Hec-eTHKa TIPHIUISE BUBYCHHIO, aHANIZy |1
(hOpMYBaHHIO TAaKUX TIPOOJIEM SIK:

*  ©TWUYHI HOPMH ITOBEJIIHKH 1110710 B3aEMOBITHOCHH 3 CYCITLILCTBOM,
JIEp’KaBOoIo, CIIOYKUBAYaMH, TIOCTaYAIIbHIKAMH, TIAPTHEPAMH, KOHKYPEHTAMH,
BJIaCHUKaMH-pabOTOAaBIIMY 1 HAMAaHUMHU NPAIIBHUKAM,

*  B3aemopis GipMu Ta ii KEpIBHUITBA 3 OTOUYIOUHM CEPEOBHIIIEM,
TIOBE/TiHKA CIiBPOOITHHUKIB, CHPUHHATTSI IOPHANYHOTO (hakTopa

*  IIOHATTS COLIaJIbHOI BiNOBINAIBHOCTI, SKa (GOPMYe KyIbTypy
opraHizarii cpuse€ BUpOOJICHHIO CUCTEMU I[IHHOCTEH, BIUTUBAE HA
(dbopMyBaHHS Micii, misied, crpaterii (ipMH i IIOBEIIHKH IO BiZIHOIIEHHIO J10
B3aEMOJIIFOYNX 3 HElo Cy0'€KTIB

*  BIUIMB PEJNITifHUX 1 KyIbTYpHUX IL[IHHOCTEH HA EKOHOMIYHY
TIOBE/IiHKY. /InHamMiKa pO3BUTKY €THKH Oi3HECY SIK HAYKOBOI JUCLMILTIHH,
TI0SIBA CBITOBUX

Ta PETiOHATTBHIX acoImarrin, JIOCITi THUIILKUX IHCTHTYTIB,
KOHCY/IbTATHBHUX LEHTPIB, YIPOBAa/DKEHHS KOpIopamisMu 1 Qipmamu
"eTHYHUX KOJEKCIB", NMPOBE/IEHHS TPEHIHIOBUX IIPOrpaM 3 €THKH, I10sBa
"ropsiauX JiHIA" 1O SIKUX POOITHUKY MatOTh MOMKJIMBICTh OTPHUMATH MOpaIy UM
OrOJIOCUTH TIPO €THYHI TIOPYILIEHHsI, HAsBHICTh B KPYITHUX (hipMax iHCIIEKTOpa 3
€THKH Ta €TMYHHMX KOMITETIB Ha PIBHI paj IMPEKTOpIB BCE II€ € CBiAYEHHSM
TOro, IO MpakTHKa Oi3HeC-eTHKU JIoBeja ii JKMTTE3/IaTHICTh: BOHA PEAJIbHO
mparrroe B Oi3HEC-OpraHizaIlisax, BiIIOBimae BUHUKaOUMM motpedam. e mo-
nepme. [lo-mpyre, mo cydacHWit Oi3HEC CHOPSMOBYE CBOKO MISUTHHICTH HA
3a0e3revyeHH s iHTepeciB KIIEHTIB, aKIliOHepiB, CIIBPOOITHUKIB OpraHizaljii, a
ceOe cripuiiMae SIK KOJIEKTUBHOT'O YJIEHa CYCITIIECTBA.
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Jnst cnpasku: B HaBuanmsHoMy cepenoBum CIIA 1 3axigHoi €Bporu
Oi3Hec-eTMKa € TPOrpaMHOI0 JWCLMIUTIHOIO YHiBepcuTeTiB 1 Oi3Hec Ko,
TIPEIMETOM ~ HAYKOBO-JIOCHIHOI  JistibHOCTI. bpuraHcekmii HaykoBenb b.
[InerempMmini BigMivae, o 3 etuku Oi3Hecy TUThkU B CIIIA uuraeThes Oiublie
HiXK 500 KypciB JIEKIiH B yHIBepCUTETaX, IIboMy ITpucBsiueHo 50 MoHorpadii,
BHIaeThCs Jiekinbka raszer ("Tasera 3 eruku Oizecy", "bizHec 1 mpodeciiina
eruka"). B €spomi mepury kadenpy OisHec-ermku Bimkpu Univerdteit
Nyenrode (Higepianmu). B 1987 p. B Jlonmoni 3'sBuBcst IHCTUTYT €TUKH
OizHecy. IcHyroTh MiXHapomHi Ta perioHajbHI oprasizauii: "bisnec 3a
comianeHy BimmoBiganbHicTh (Busness for Socid Responsghility (a6
kBaptupa B Can-DpaHipicko), MixkHapoHa CIUTFHOTA €KOHOMIKH Ta €TUKU
(International  Society of Economics and Ethics), Mepexa comiagpHux
nounHans (Social Ventures Network), [HCTUTYT cormianbHOI Ta eTUYHOI
BinosiganeHocTi (Ingitute of Socid and Ethical Account Ability). Cepen
€BpOIEHCHKUX OpraHi3aliii MOXHA BHIUIMTH Oi3HEC-CITh 3a COIAIBHY
emnicts (The European Business Network for Social Cohesion - EBNSC), sika
o0'eHye 15 HaIiOHAEHUX OpraHi3aIlii.

3a CBiITYEHHSMH NPOBEJAEHOTO JOCITIJUKEHHS [HCTHUTYyTOM
6iznec-npodeciitnoi etnku (CLUA, lltat dxopmkus, 1998 p.): 75 %
KOMIIaHI ¥ YIpOBa WM 1 TUIaHYIOTh YIIPOBaUTH CBill "Konekc eTnku'; 6ist 90
% wMarTh c(hopMYyITBOBaHY MICiI0 Kopropamii (JIeKiIapallito IIHHOCTEeH
eTHYHOr0 TOpAAKY); 43 % MaroTh a00 IUIAaHYIOTh BBECTH TPEHIHTOBI
nporpamMu 3 ertuku; 36 % MaroTh 'rapsdy JiHiO", 3a JONOMOIOI0 SIKOi
POOITHMKN MalOTh 3MOT'y OTOJIOCHTH MPO €THUYHI HOPYIIEHHST a00 MOpaIuTHCh;
31 % xommaHiii MaroTh HOMIHAJIGHOT'O iHCIIEKTOpa 3 eTuKH; 15 % KommaHii
MarOTh €THYHI KOMITETH Ha PiBHI pajl IUPEKTOPIB.

Xoda TEOpPEeTHYHO 1 NPAKTUYHO JIOBEJIEHO, IO YyBara [0
CIOKHMBaya, KIE€HTYpH, MAPTHEPIB BU3HAYAE MTO3UTHBHUN IMIIDK ITiAIPHEMIIS,
¢ipmu, 3a0e3redye OBrOTPUBATI IHTEPECH 1 IMO3UTHBHE BiJHOIICHHS 31
CTOpPOHH COLIiyMy, Ha)Kajb, ISl iCTHHA 3aCBOIOETHCS BAKKO 1 B KpaiHax 3
PO3BHHYTUM PHHKOM, BKa3Ye BiJJOMHUI CYYaCHHU COITOJOr i EKOHOMICT P.
Mepton. P. MeproH minkpecmoe, 1o MOAiOHMA MOpajibHUN BHOIP: «...BO
MHOTOM ONpEJEINIETCS CUCTEMOH IIEHHOCTEH, B paMKaX KOTOPBIX JIEHCTBYET
Kopriopaiysi. A 3TH IIEHHOCTH B CBOIO OuY€pe/b, OCHOBAHBI HE CTOJIBKO Ha
SKOHOMHYECKMX (YHKIUSAX KOPIOpAIWH, CKOJIBKO Ha KYyJIbType |
TpaJLHSIX, COOCTBEHHOM OMBITE U Ha JIMYHOM CKJIOHHOCTH MX PyKOBOAMTENEH,
OOHAPY)KUBAIONIUXCS B TEKYIICH HSKOHOMHYCCKOHM, TONUTHYCCKOH U
COLIMAJIBHOM CUTYALHID).

e cBiquute mpo Te, mo Haeitk B CIIA, ne ermka O0i3HEeCy
3araJbHOBM3HAHA II€ 3AIWINAETHCS BEIHMKE TIMOJNE JUIS JsUIBHOCTI MO i
BIPOB3/DKEHHIO B OpraHizalliiiHy KyJIbTypy KOMITaHiH 1 opraHizamii.
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Jnst kpaiH, 1m0 3MIiHIOIOTH CBOi EKOHOMIiYHI CHCTEMH, TAKHX SIK
VYkpaiHa, BUBYEHHS 1 BIPOB3/HKEHHSI €THKU Oi3HECY OCOOIMBO HEOOXIHO HE
TUIBKU U TOrO 100 BHCTYNATH Ha MapUTETHUX MpaBax B CBITI, a MepI 3a
BCE JUIS BHpINICHHS ICHYIOYMX BHYIpIIIHIX mpoOiem. Sk mumre
aMepUKaHCHKUH yueHui B. Belirib, B 1[boMy BiIHOIIEHHI 0COOIMBO BaXKJIUBI
JIBI OOCTaBMHM: HEOOXiJHICTh CTHYHUX BIJTHOCHH B JICIICHTPATI30BAHUX
CTPYKTYpaX, Bi/IOBIIAJIbHAX 32 MPUAHATTA pillleHb, Ta HEOOXiIHICTh BIHCATH
€KOHOMIKY TepexiTHOro repiofy Ta ii IHCTUTYTH B HEBIAMOBLAHI iM iCTOpHYHI 1
KYJIBTYpHI YMOBH.

Kypc "Etuka Oi3zHecy" sixmii BnpoBamkeno B KHTEY 3 2000 p.
CnpsiMOBaHMI Ha MIATOTOBKY mnpodeciiiHnx Oi3HecMeHiB. BiH nomomarae He
TUTBKK cOpMyBaTH HEOOXIiHI €TUYHI IIHHOCTI JIs KOXKHOI JIFOJAMHH 1 OLIbII
BUIBHO OpieHTyBaTHcs mpodeciiiHuM Oi3HecMeHaM B CKIIQJHHMX NpoOiemax,
10 BUHMKAIOTH B MpOLEC NPUHHSTTS pillleHb, aie i1 CTBOPHTU ETHYHY
iH(pacTpyKTYpy B Cy4acHHX PUHKOBHX BiJIHOCHHaX. 3HAHOMCTBO 3 JJOCBiJIOM
B32€MO3B'SI3KY MiXK E€THKOIO 1 JISJIBHICTIO BIJOMHX TpaHCHAIIOHATBHNX
KOpIIOpaIiii MOXe JIOMOMOITH B CTBOPEHHI OUTBII  YKHUTTEiSITHHHUX
EKOHOMIYHHX CTPYKTYP.

BuBueHHst eTHKM Oi3HECY B By3l Mae CBOEIO METOIO ITiIBHIIMTH SIKICTh
€THYHOI CBiZIoMOCTI TpodecioHaniB Oi3HeCY 1 MEHEPKMEHTY, 3aCBOEHHS HUMH
OCHOBHHMX I[IHHOCTEW i €THYHHX CTaHIApTiB KOPIOPATHBHOI KYJIbTYPH,
OBOJIOZIIHHS IHCTPYMEHTAPIeEM UIsl aHAJ3y 1 PUHHATTS €TUYHHUX PillleHb
B KOHKPETHHX CHTYaIIisIX JIIOBOTO KUTTSL.

OCOBEHHOCTH ®OPMHUPOBAHUS
MPO®ECCHUOHAJBHOM KOMIETEHTHOCTH
CTYJAEHTOB UHKEHEPHO-IEJAT OT MYECKHNX
CHELMAJBHOCTEHN

Tapxan Jlenysa 3anaesna
Kpuvivcxuil unoicenepno-nedazoeuueckuil ynugepcumem
2. Cumepepononn, ya. Cesacmononvckas, nep. Yueonviii, 8

8(050)655-44-74, 8(0652)25-31-06  E-mail — |enuza-t@ukr .net

CeronHs BO BCeM Mupe 00pa3oOBaHHE CTAIO PACCMAaTpPUBATHCS KAk
GdakTop pa3sBUTHS JUYHOCTH. [lOSBUIOCH Takoe TOHATHE  Kak
KOMIIETEHTHOCTh, TO €CTh YMEHHE MPHUMEHITh CBOU 3HAHUS TaK, YTOOBI
HAWITY4YIINM 00pa3oM pean3oBath ceOs B KH3HH U B IPO(GECCHH. Y POBECHb
MOrOTOBKU CIEIUATMCTOB 1 (HOPMUPOBAHUS MX JTMYHOCTHBIX Ka4eCTB Ha
OCHOBE TPAJMIMOHHOM, 3HAHUEBOW MapaJUrMbl MIepecTal COOTBETCTBOBATh
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HOBEIM COITMAJIEHBIM TpeOoBaHUsAM. KOHIIENIMs KOMITIETCHTHOCTH CTajia
OMHOW W3 BEOYIIMX IEJAarOTHUYECKUX TCOPHUHl COBPEMEHHOCTH: CHUCTEMa
00pa30BaHUs TOTIa MOXKET CIUTATHCS 3 (EKTUBHOM, KOTIa PE3YIILTATOM €6
JESITETPHOCTH OyJeT KOMICTCHTHAs JIMYHOCTh, BIAJCIONIAsl HE TOJIBKO
3HAHUSAMU, TPO(HECCHOHATN3MOM, BBICOKUMHU MOPAJIBHBIMUA Ka4eCTBAMU, HO
U yMeEIomias JeHCTBOBaTh aJICKBATHO B COOTBETCTBYIOIIUX CHUTYAITHSIX,
MpUMEHSST 3TH 3HAaHUSA U Oepymas Ha ceOs OTBETCTBEHHOCTH 3a OTY
nesrensHocTh. OTCro/la, OCHOBHOM IENbI0 COBPEMEHHOI'O 00pa3oBaHMs
CUHTACTCS BOCITUTAHUE U PA3BUTHE KOMIICTCHTHOW JTHYHOCTH.

KOMIeTeHTHOCTHBIA ~ TOAXOM  JUIS  YKPAWHCKOH  CHUCTEMBI
MPOPECCHOHATHFHOTO 00pa30BaHUs MPEICTABIICT coOOW TpodiieMy, B
KOTOpO# CYIIECTBYET THTAHTCKUN MEPEKOC B CTOPOHY OOYUEHUS: 00ydcHUE
3HAaHWSAM M OOyYeHHE YMEHWSIM W HaBbIKaM B Y4YEOHBIX (BHPTYaJbHBIX)
YCIIOBHSX, TJIe OOBEKTOM SBJISETCS HE BCS JIEATCIBHOCTH B IIEIOM, a
OTJeNbHBIC MPO(GECCHOHANBFHBIC YMCHUS W HAaBBIKU, T.€. B OOJBIIHMHCTBE
UCTOIB3yEMBIX KOHIICTIIINI, OCHOBHBIM 3JIEMCHTOM COJICPKAHUS SIBJISTFOTCS
O0OBEKTHI W 3HAHWS O HUX. B HEKOTOPOH CTEMeHH KOMIIETEHTHOCTh
OMpeNeNsIeTcsl KaK CIOCO0 JCSITENBHOCTH B OTHONICHHU ONPECTCHHBIX
00beKTOB. B 3apy0e:KHBIX KOMITETCHTHOCTHBIX MOJIENSX, Ha TEPBBIN TUIaH
BBIXOJIUT JICHCTBHUE, OMEPaIus, COOTHOCSIIECECS HE ¢ 00BEKTOM (pealbHBIM
WM WICabHBIM), a ¢ CUTYyaruel, mpodiemoi. OTcro/ia 00BEKTHI HE TOIBKO
JIOJDKHBI OBITH OITO3HAHBI, OIMUCAHBI W KIACCH(UIMPOBAHBI, a CO3JIaHBI
PYKOTBOPHBIC CBUJIETEIHLCTBA JACUCTBUI C HUMH (TUTAHBI, TIPOCKTHI, OTYCTHI,
AHAIUTHYCCKUE 3aIUCKH).

KoMIeTeHTHOCTHO-OpUEHTUPOBAHHOE 00pa3oBaHWE, IO MHCHHIO
MHOTHIX YYEHBIX, HANpPaBJICHO HA KOMIUICKCHOE OCBOCHHE 3HAHHUU U
CHOCOOOB TPAKTUUECKOH JIESITENbHOCTH, O0ECHEeYHBAIONIMX YCIIEITHOE
() YHKIIMOHUPOBAHHUE YETIOBEKA B KITFOUEBBIX c(hepax KU3HEACATEIILHOCTH B
MHTEpecax Kak ero camoro, Tak M oOIIecTBa, rocyapcrsa. B cBsizu ¢ aTum,
BBIJICIICHBI KOHCTAHTHBIC TPYIIBI KOMIICTCHIMH. be3 oBmazeHus wuMu
YEJIOBEK HE MOXKET YCIICNIHO, OECKOH(DIMKTHO, HEMPOTUBOPEUYUBO JKUThH U
JIEWCTBOBATh B COBPEMEHHOM OOIIECTBE: K HUM OTHOCSITCSI KOMHEMmEHYul 8
COYUATLHO-2PAICOAHCKOU  chepe, 6 COYUATLHOU — KOMMYHUKAYUU, 6
UHPOPMAYUOHHOU, 8  NPOPeCcCUOHATLHO-MPYOOBOL, 8  COYUATbHO-
UHOUBUOYATILHOU Chepe, CUCIEMHAs KOMNEMeHYUsL.

JlesTeIpbHOCTh YeNmOBEeKa, B YACTHOCTH YCBOCHHE JIFOOBIX 3HAHHIU,
YMEHUI W HaBBIKOB, CKJIAJbIBAETCS C KOHKPETHBIX JEHCTBUM, Omepalu,
KOTOpBIC OH BBIMOJHACT, PAa3MBINUIAA HAJ WX BBITOJHCHHEM, OCO3HABas
MOTPEOHOCTh B HUX U OIICHUBAS UX BaXKHOCTH JUIs ce0s WK OOIIECTBa, TEM
CaMBIM pPa3BHBACT KOMIICTCHTHOCTh B TOH wim wuHOW cdepe. Takum
00pa3oM, KOMIIETGHTHOCTh — 3TO  PE3YJIbTaTHBHO-JEATCIBHOCTHAS
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XapaKTepUcTUKa 00ydeHusl. YPOBEHb KOMIIETEHTHOCTH, SIBIIIETCS YPOBHEM
JIEATENLHOCTH, HEOOXOAUMBIA W JIOCTATOYHBIA JUIS MHHAMAJIbHOU
YCIENHOCTH B JIOCTH)KEHUU pe3ysbTaTa. B OTJIMYHE OT aKaJIeMHYECKOro
MOAXO0/a, OPUEHTHUPOBAHHOTO HA 3HAHUS, OTOT IOAXOJA IEIOCTEH U
OPHEHTHUPOBAH HA KOHKPETHYIO IEATENbHOCTD.

KoMreTeHTHOCTHAsST MOJIEb CIEIUAINCTa, OPUEHTHPOBAHHOTO HA
chepy mnpodeccHOHANBHON JEeATETPHOCTH, MEHEE >KECTKO MNpHUBSA3aHa K
KOHKPETHOMY OOBEKTY H MPEAMETY TPY/a, 4TO 00ecriedrBaeT MOOHIBHOCTh
BBIMMYCKHHUKOB B HW3MEHSIOIIUXCS YCJAOBUSX pBhIHKA Tpyaa. Mojenb
MpeJICTaBIsAeT COo0OM omucaHue TOro, KakuM HAOOPOM KOMIIETEHTHOCTEMH
JIOJDKEH 00J1afaTh BBIMYCKHUK BYy3a, K BBIMOJHEHUIO KAaKUX (DYHKIHMHA OH
JIOJDKEH OBITh MOJTOTOBJIEH W KAakoBa JIOJDKHA OBITh CTENEHb €ro
TOTOBHOCTH K BBITIOJTHEHUIO KOHKPETHBIX 00SI3aHHOCTEH.

Hamerunace TEH/ICHITUS OTIHCAHUS podeCcCHOHATBHOTO
0o0pa3oBaHusi Kak IMPOIECCa Pa3BUTHS HEOOXOMUMOM KOMIIETEHTHOCTH
crermanucta. VIcXofs W3 OCHOBHOW HIEM HOBBIX KBATU(PHUKAIMOHHBIX
TpeOOBaHUN K WH)KEHEPY-TEAarory, HaMH BbIJICIEHBl B HEPApXUH
KOMITETEHTHOCTEH UHXEHEpPa-TIeIarora Kiouesble KoMnemenyuu, 6a3oeas u
npoghecCcUOHANbHASL KOMNEMEHMHOCHIb.

B o0meM MOHUMaHUM KIFOUEBBIMH KOMIIETEHIUSAMH JIOJDKEH
BJIAJIETh KaX/IbIi YEJIOBEK B COBPEMEHHOM OOIIECTBE; OTHOCATCS OHH K
obmemMy cojepikaHuio 00pa3oBaHus W (DOPMHPYIOTCA B  OPOIECCE
COIMANIU3AINY JIMYHOCTU. DTO MMO3HABATENbHBINA, MOPAJIbHBIN, TBOPUECKHIA,
KOMMYHUKATUBHBI W OCTETHYECKUI TOTEHIMANbI — HAaNpaBICHHOCTH
MPOIIECCa Pa3BUTHS JINYHOCTH.

ba3oBble KOMIETEHTHOCTH — OTHECEHBI K ONPEICIEHHOMY KPYyr'y
yueOHBIX ~JUCIUIUIMH ¥ 00pa3oBaTeNbHBIX 00JacTe U JOJKHBI
(dbopMHpOBaTECS B XOJA€ NPOQPECCHOHATBHOTO 00pa3oBaHMs, OCOOBIX
MICUXOJIOTO-TIEAArOTHYECKUX TEXHOJOIUiH, MPUMEHAEMBIX MPH U3Y4CHUU
BCEX YYEOHBIX NUCIMIUIHH (00pa308amenbHO-npo@ecCuoHaivbas, yueoHo-
NO3HABAMENbHAS,  UHDOPMAYUOHHO-UHHOBAYUOHHAS, — KOMMYHUKATNUGHO-
0e106as, CUCMEMHO-AHATUMUYECKAs], KOPHOPAMUBHAS, COYUOKYIbINYPHAS,
Op2aHU3AMOPCKAs U PePIeKCUBHASL KOMNEMEHMHOCTILL).

K podeCCHOHATBHBIM KOMITETEHTHOCTSIM OTHECEHBI
KOMITETEHTHOCTH HEOOXOIUMBIE JUTSt HHKEHEpa-Teaarora B
npo(eCCHOHANBHON IESITENbHOCTH W (POPMHUPYEMBIE B  JIEITEIBHOCTH
(coyuanvho-ncuxonoco-nedazoeuueckas, OUOAKMUYECKas, CReYUaIbHAs,
VAPABIIEHUeCKds, MemoOUYecKas, UHQOPMAYUOHHAS, KOMMYHUKATNUGHAS,
00WeKYTbMYPHASL, HAYUHO-UCCAEO08AMENbCKASL, PEPLEKCUBHAL).

B wurore, MbI TaKKe TPUIUIA K BBIBOAY, 4YTO IMOHSTHE
«rpodeccuoHaabHast KOMITETEHTHOCTE) nepeceKaeTcst c
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TICUXOJIOTHYECKUMH, COLMOJIOTHYECKUMH, IMEIarorHieCKUMH ITOHITUSIMHU
W KareropusiMi, OOO3HAYaIOIMMKA BO3MOXXHOCTH  4YENIOBEKa, 3a-
HUMAIOMIErocs IPENoaBaTeIbCKON ESITENbHOCTHIO, O3BOJISIONINE EMY ca-
MOCTOSITEIIBHO M JIOCTaTOYHO (P (HEKTHUBHO pelaTh NeJarornieckre 3a1auy,
¢dbopMynupyeMble UM CaMUM WIH aJMHHHCTpalyeldl o0pa3oBaTenbHOTO
YUPEKIACHUSL.

UYro Kacaercs TOTOBHOCTH WH)XEHepa-TieJarora K
TMIPENo/IaBaTeNbCKON IS TETHHOCTH C BBICOKUM YPOBHEM KOMIIETEHTHOCTH B
OITpe/IeTIeHHON MPEeMETHOH 00JIaCTH, OTMETUM, YTO OHO OINpEeessIeTCs] He
MEHee pa3BUTON JWJAKTHYECKOH KOMIIETEHTHOCTBIO M YMEHHEM THOKO U
TBOPUECKH  HCIOJNB30BaTh JTOT KOMIUIEKC B  MPOQeCcCHOHATIBHON
JIeSITeIbHOCTH, J00MBAThCS HA STOM OCHOBE JIOJDKHOTO Ka4ecTBa OOYyYeHHMs
W pa3BHUTHS 00Yy4YaIOIIErocs, a TaKkKe MPOIBUraTh 00pa3oBaHue U 00ydeHne
IO ITYTH MX COBEPILECHCTBOBAHUS U PA3BUTHSI.

[TockonbKy KOMIETEHTHOCTHBIN MOJXOJ HANPSIMYIO CBS3aH C Heel
BCECTOPOHHEH MOATOTOBKM M BOCHHUTAHHS WH/AMBHJIA HE TOJIBKO B KAUECTBE
crienuancTa — npog)eccuoHaa CBOEro JieNa, HO M KakK JIMYHOCTH, U WieHa
KOJUIEKTHBA M COLMYMa, TO IIebl0 00pa3oBaHuUs SIBIISIETCS, KaK M3BECTHO,
HE TOJBKO Tepeaya CTYJEHTY COBOKYITHOCTH 3HAHWM, yMEHUH W HAaBHIKOB
B onpenenéHHoi cdepe, HO M pa3BUTHE KPYro3opa, MEKANCIUILTMHAPHOTO
YyTbsl, CIIOCOOHOCTH K WHAWBUIYaJbHBIM KPEAaTHBHBIM pPEUICHUsM, K
caMo00yUYeHHI0, a TaKKe PopMHUPOBaHNE T'YMAHUCTHUECKHUX LIEHHOCTEH.

B stoMm npencraBnsercs cnienudruka KOMIETEHTHOCTHOTO TTOIX0/1a.

OIIEHKA YPOBHEW CO®OPMUPOBAHHOCTH
MMPOPECCUOHAJIBHO-IPAKTHYECKON
KOMIIETEHTHOCTHU BYAYIINX NH>KEHEPOB-
HHEJAT'OI'OB

Vceunosa Jlenapa FOcygosna
PBY3 «Kpbiymckuil unicenepro-nedazo2uieckuti yHugepcumeny,
95015, 2. Cumghepononw, nep. Yueonwiii, 8. Ten. (0652)241-506, 249-495,
E-mail: memrel @mail.ru

V3MeHeHne TeXHOJIOTHYECKUX YKIIaJ0B COBPEMEHHOTO
TIPOU3BOJICTBA C OIHOM CTOPOHBI, U pe)OpMHUPOBaHKE BHICIIETO
00pa3zoBaHust — C IPYroH, — aKTyaJIM3UPYIOT MPAKTHUECKYIO COCTABIISIONIYIO
TIOATOTOBKHU CTYJICHTOB MHKEHEPHO-TIEAarOTHIECKUX CIENUAIBHOCTEH, 4To
MOOYKAaeT OTJEIHHO UCCIEI0BATh MEXaHU3MbI (POPMUPOBAHHMS
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HpO(l)eCCHOHaHBHO-HpaKTI/I‘IeCKOﬁ KOMIICTCHTHOCTH 6yI[yIJ_II/IX HWHXCHEPOB-
neaaroroB.

dopmupoBaHre HOBOW MOEIH MOATOTOBKH CIIEIMAIMCTOB BBICIICH
KBaJM(UKAIMH C y4eTOM TpeboBaHui bomoHCcKol nexnapanuin
3HAYNTEIHHO aKTYaJIM3HUPOBAIIO HAYYHBIE HCCIEIOBAHHS IO 3TON
MHOTOBEKTOPHOM npobiiemaTuke. TeopeTHuecKrM U MPUKITaIHBIM aclleKTaM
(opMupoBanust MpoecCHOHANBEHON KOMIIETEHTHOCTH B YCJIOBHSIX
MIPOM3BOJICTBEHHON MTPAKTUKU CTYICHTOB MOCBSIICHBI HAYIHBIC TP Y/IbI
oreuecTBeHHBIX yueHbIX: B.A. CaBuenko, }0.B. Cyxapuukosa, JI.3.Tapxan
u np. IIpobGiemHbIe BOITPOCHI MIPOU3BOICTBEHHOH ITPAKTHKH C YIE€TOM
crenuQUKH TPOU3BOJICTBA 110 PA3JIMYHBIM CHEHAIBHOCTSIM HAIIUIA CBOE
oTpaxkeHHe B TpyJax poccuiickux nenaroros: C.5. barteimesa, 3.®0.3eepa,
M.H. Bpaxunosoit, X.P. Kansiposoii, 1.1. Tpyxanosa, A.A.KupcaHoBa;
oenopycckux: J[.A. Bepnynesckoii, }0.B. Kynpunk,

Teopernueckoil MNPEeANOCBIIKON JUIsI  MCCIEJOBAaHUS  CHCTEMBI
KOHTPOJSI W OIEHUBAaHUS  CHOPMHUPOBAHHOCTH  MPOQECCHOHATIBHO-
MIPAKTUYECKON KOMIIETEHTHOCTH SBJSETCA CUCTEMHOE NpEICTaBIEHUE O
(bopMupoBaHuH podecCHOHATBHO-TIPAKTHIECKON KOMIETEHTHOCTH
Oyaylero MHXeHepa-lefarora, 0OOCHOBaHUE KPUTEPHUEB, IOKa3zaTened u
ypoBHeil ee chopmupoBarHocTH. OlieHKa POQecCUOHATbHO-IPAKTUIECKOH
KOMIIETEHTHOCTH Yy  CTYJAEHTOB 1O  pe3ylbTaTaM  IPOXOXKACHUs
MIPOU3BOJCTBEHHON NPAaKTUKM, HAa HAIl B3MIAJ], JOJDKHA BKIIOYATH JBE
B3aMMOCBSI3aHHBIE CHUCTEMBI: CHCTEMY OLEHKH YpPOBHS OOydueHHs B
YCIOBUAX IPOU3BOACTBEHHOM MNpPaKTUKH, M CHUCTEMY OLEHKH YpPOBHS
c(hOpMHUPOBAHHOCTH NMPOPECCHOHATHHO-TIPAKTHIECKOW KOMIIETEHTHOCTH.

B pamMkax repBoii CHCTEMBI ITPOBOANTCS aHAJIU3 KauecTBa OOydeHus,
KOTOPBIM OCYIIECTBIIAETCS MO CIETYIOUNM OCHOBHBIM HAIIPABIICHUSAM:

COCTaB IPAKTUKAHTOB,

y4e0HO-METOANUECKOE COIPOBOXKACHHUE;

0a3bl MPAKTHK;

npoecCHOHANN3M PyKOBOANTENIEH IPaKTHKY;

UTOTH MPOXOXKJCHUS IPAKTUKU.

Takoii aHanu3 HEOOXOAWMM /IS COBEPIICHCTBOBAHMS CHCTEMBI
MIPAaKTHYECKOM MOATOTOBKH, BBISBJIEHHS CIA0bIX CTOPOH B OpraHM3allNH
NPakTUKA M WX T[OCIeayollee YCTpaHeHHe, pa3padoTKa HarpaBiIeHHH
COBEpIICHCTBOBAHMS  y4eOHOM M  METOIUYECKOH  JIOKyMEHTAllWH,
TIOBBILIIEHNE KBAJU(QHUKAMA PYKOBOJIUTENEH NpaKTHK (B YacCTHOCTH
pykoBomuTeneld OT 0a30BBIX NpEANPUSATHH), YIYYLIEHHE YCIOBHH
MIPOXOXKJIEHUS! TPaKTHK II0 COTJIACOBAHHIO C PYKOBOJUTENSIMH 0a3
MIPaKTHKH.
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B pamkax BTOpoH M3 00O3HAYEHHBIX BBIIIE CHCTEM IPOBOIMTCS
HEIoCpe/ICTBEHHAs OIEHKa YPOBHS c(hOPMHUPOBAHHOCTH MPOQECCHOHATBHO-
MIPAaKTHYECKOH KOMITIETEHTHOCTH C BEIOOPOM COOTBETCTBYIOIMX KPUTEPHEB.
Kak orMedarock B TpenpIAyNIMX IYHKTax OLEHKAa IPOQeCCHOHAIbHO-
MIPAaKTHYECKOM KOMIIETEHTHOCTH OYAYIIMX HH)XEHEpPOB-TIEAaroroB IOJDKHA
OBbITh UHTETPAJBHON M BKIIIOYATh B ce0s CIEAYIONUE BUBI TPAJAUIIMOHHOTO
OLICHUBAHMSI:

1) OlIEHKY PYKOBOMUTENIEM MPAKTUKH OT MPEIIPHUATHS OTHOLICHHS K
MPAaKTHYECKOM  TOATOTOBKE —  (DOPMHPOBAHUIO  MPOQECCHOHATBHO-
MPAaKTHYECKOM  KOMIETEHTHOCTH (OIlEHKa TPHIEKHOCTH, KayecTBa,
MAcCTEpPCTBa, a Takke (HEKTUBHOCTH TPy/ia Kak Oyaymero paboTHUKA);

2) OLEHKY PYKOBOJMTEIEM TPAKTHKH OT MPEANPHATHS H BYy3a
po(eCCHOHANBEHOM MOATrOTOBIEHHOCTH (3HAHUM, YMEHHUI 1 HABBIKOB);

3) OIEHKY IearoraMu-NicUXOJIOTaMH  JIMYHOCTHBIX — KadecTB
NPaKTHKAaHTa Kak OyAymiero macrepa NpPOWU3BOJCTBEHHOTO OOy4YeHHUs
(mpemonaBarens);

4) oneHKy (BBIBOJIBI) TOCJIC UTOTOBOM aTTECTAIMM IO PEe3yJbTaTaM
MIPON3BOJICTBEHHOM MPAKTHKH (3aI{Ta OTYETOB U T.I1.).

OneHka  TpakTHKaHTa  HEMOCPEICTBEHHBIM  PYKOBOJHTEIIEM
MPAKTHKH OT TPEANPUATHS SIBISIETCS CYOBCKTUBHOW, a OCTAJBHBIC BHUJIBI
OLIEHOK HEOOXOAMMO TIPOBOJUTH C IIOMOIIbIO TECTOB  (TECTOBBIX
MporpamMMm), IICUXOJOTHUECKHX HCCIIEI0OBAHUM, aTTeCTallid IO OT4eTaM
MPAaKTHKAHTOB, aHalIW3a MOATOTOBKM NPAKTUKAHTOB II0 CIIEIMAIbHBIM
JICIUIIIHHAM.

I[lpn TakoM TmoOAXOJEe OLEHKA YPOBHA  NpO(heCcCHOHAIBHO-
MPAaKTHYECKOH KOMIIETEHTHOCTH JIOJDKHA ONPEAENATHCS KaK CpeiHss, a Mo
Hel MOXKET OBITH CHIENIaHO 3aKJII0YeHHEe O ChOPMHUPOBAHHOCTH.

Orenka (bopMupoBaHus podecCHOHATBHO-TIPAKTHIECKON
KOMIIETEHTHOCTH OYIyIIMX WHXXEHEPOB-TIEJaroroB C TEOPETUUECKUX U
MIPAaKTHYECKUX MTO3ULUHA MPEAIoaraeT orpeaeIeHusi KpUTEPHEB U ypOBHEH
ec c(hOpMUPOBAHHOCTH.

[pn OITpe/IeIeHIH KpHUTEpHUEB c(hOpMUPOBAHHOCTH
po(eCCHOHANBEHO-TIPAKTUYECKONH KOMITIETEHTHOCTH MBI OCHOBBIBAJHCH Ha
€e CYIIHOCTHBIX XapaKTEepUCTHKaX, PAacCMOTPEHHBIX B MpEABIIYIINX
ITyHKTax HaIlero UCCIEIOBaHMs, a TAKKe Ha MOJOKEHHUIX KPUTEPHAITBEHOTO
noaxoaa. OTMETHM, YTO KPUTEPHHU JOJDKHBI (PMKCUPOBATH JEATEIHHOCTHOE
COCTOSIHME CYyOBeKTa, HECTH MH(QOPMAIMIO O XapakTepe JeSTeNbHOCTH, O
MOTHBAX M OTHOLIEHUH K €€ BBIITOJIHEHHIO.

JleaTenbHOCTh CTYIEHTOB B TPOLIECCE MPOXOXKACHHS IMPAKTHKH HE
MOXET CTPOMTBHCS Ha OCHOBE aOCTPaKTHO ITOHMMAaeMOW HEO0O0XOIMMOCTH
¢dopMupoBanust ~ Npo(ecCHOHANBHO-TIPAKTUYECKOH  KOMIETEHTHOCTH.

200



JlaHHBIM TpoIlecC JOMKEH BBIPAXKATHCS B KOHKPETHBIX MOKa3aTemsX,
MO3BOJIIOIIMX  OMNpENeNsiTh  OCHOBHBIE  HANpPABJICHUS, OJTalbl H
TIOCJIE/IOBATENIFHOCTE ero peanuzanuy. OpraHuzanusi npoQeccHoHaIbHO-
MPaKTUYECKON MOATOTOBKH CTYIEHTOB KaK BHYTPHU BY3a, TaK U B YCIOBUSIX
peasbHOr0 MPOM3BOJCTBA — Ha 0a3ax MPaKTUKH, HEM30€KHO 00yClIaBINBaET
HEOOXOMUMOCTh  ONpENCICHUS HE  TONBKO  KAa4eCTBEHHBIX,  HO
KOJIMYECTBEHHBIX MapaMeTpoB TAaKOro MHOIOrpaHHOro mpotecca. [lpu
OTCYTCTBUHU TaKOW OMNPENIENICHHOCTH MOKHO JIUIIb YCIOBHO TOBOPUTH O
pearbHOM YIpaBJIEHUH MPENoAaBaTeNsIMU U PYKOBOAUTEISIMU TPAKTUKH
IIPOLIECCOM (dbopMupoBaHus PO EeCCHOHATHHO-TIPAKTHYECKON
KOMIICTCHTHOCTH, B JCHCTBHTEIBHOCTH B 00pa30OBaTEIBHON CHUCTEME
BO3HHUKAIOT U PAa3BUBAIOTCS DJEMEHTbl CTUXUWHOCTH, YTO MPUBOIUT K
3HAYUTENBHBIM OTKJIOHEHHUSIM OT KEJIaeMOro MeIaroruuecKoro pe3ybraTa.

UccnenoBats KOJIMYECTBEHHYIO OTPENIENIEHHOCTh
c(hOPMHUPOBAHHOCTH TPOPECCHOHATHHO-TTPAKTHICCKON KOMITIETEHTHOCTH
MOXXHO TOJBKO MpPH HAJUYUU OHTOJIOTMYECKUX U THOCEOJOTHYECKUX
MPEANoChUIOK ee u3ydeHus. Ha Ham B3misi, pemarouiasi NpUHAIIEKUT
OHTOJIOTMUECKHM  MPEANOCHUIKAM,  BBIPAKAIOIIUM  HEPa3pbIBHOCTDH
KOJIMYCCTBEHHON M KAaYeCTBEHHON CTOPOH JIFOOOTO SIBJICHUS KaK YCIOBHUS
€ro LENOCTHOCTH.

IMPOBJIEMbBI IPUMEHEHUSA KOMIIBIOTEPHBIX
KOMMYHHUKATOPOB VI5s1 CTY IEHTOB
JUCTAHIIMOHHOU ®OPMbI OBYYEHUA

Llanosan Hamanus Cemenosna, bopcyx Ilasen Cepeeegu,
Hayuonamenvui asuayuonmsiii ynusepcumem (2.Kuee),80679390382, e-mail:natali0658@gmail.com

AHHOTAIWA.B  WCCe/IOBaHMM PACCMOTPEHBI  BOIPOCHI  Pa3BHUTHUS
JIUCTAIIMOHOTO O0YUYEHHMSI C MPUMEHEHHEM KOMITBIOTEPHBIX KOMMYHHKATOPOB.

KnroueBble cioBa: WCTaHIMOHHOE OOy4eHHE, H(OPMAIMOHHO-KOM-
TIEIOTEpPHOE 00YUEHHE, KOMITBIOTEPHBIE KOMMYHHUKATOPBI, COLIIOHHKA.

IMocTanoBka mpodiaemsi. [lepeoBbie 00pa3oBaTeIbHBIE TEXHOIOTHH BCE
OOJbIIIe OPUEHTUPYIOTCS HA MUHMATIOPH3AIMIO TEXHUYECKHUX CPEJICTB, KOTOpHIE
MIPUMEHSIOTCS B yU4eOHOM TIporiecce. JTOT (hakT OOBSCHSIET OBICTPOE Pa3BUTHC
HarpaslieHuss MH(POPMAIMOHHO-KOMITBIOTepHOro  00ydeHnst  (M-learning) ¢
WCIIONTE30BaHEM KapMaHHBIX TIepcOHATBHBIX KoMItbioTepoB (KIIK).

AHAJIU3 TOCJIETHUX HccaeloBaHuid W myOnukanuid. Ha ycnemmHocts
00y4eHHs CTYJICHTOB BIMSIOT MHOTHE (DAKTOPBI CPEM KOTOPBIX CIICYET BBIICTUTE:
HaBBIKM CAaMOOPTaHH3alMH, TIAHUPOBAHKE U KOHTPOJIb CBOCH Y4eOHOH JesITeITBHOCTH,
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MOTHBBI, aJICKBATHOCTh MCXOIHBIX TPEICTABICHHI O crieimduke GpopM oOydeHws,
OpraHmalysi y4eOHOrO TpOLIecca, YPOBEHb KBATM(UKAIMK TIPETOfABATENICH H,
HAKOHEll, WH/IMBHIYAJbHbIE TICUXOJIOrMYECKHe OCOOGHHOCTH CTY/ICHTOB. AHAIBY
9TMX OCOOEHHOCTEH, NpHeMaM O[NEHKM M ydera HMX C [EIbI0  TOBBIICHUS
a(dexTrBHOCTH yueOHO-BOCTIMTATEILHOIO MpoLiecca W MOCBSIIeH psin pador [1,3] u
Mareprasibl KOHQEPEHLIHH, MPOBOMMBIX I10 IUCTAHIIOHHOMY OO YUEHHEO.

IIpo0sieMsbl, KOTOPHIM MOCBSIIEHA CTAThA. [ToMck HOBBIX myTell A
3¢ (HeKTHBHOTO MHMBHU/IYILHOTO 00YYEHHS CTy/IEHTA.

Ieau cratbu (MOCTAHOBKA 3amauM). Pa3BuTHe IUCTAHIIMOHHOTO
00y4eHust ¢ PIMEHEHHEM TIepe/IOBbIX MH(OPMAIMOHHBIX TEXHOIOT U

H3noxenne ocHoBHOro Mmarepuana. McnonszoBanue KIIK mmeer psin
TIPEUMYILECTB, KOTOpPBIE OOYCIIOBJIEHBI MPOCTOTON WCIONB30BAaHUS W HAIMYHEM
WHTYUTHBHOTO wWHTep(delica. Vckmouaercs HEOOXOIMMOCT TPHUCYTCTBHE B
y4eOHOU ayTUTOPHH, PACIHPSIETCS Teorpadus MPeObIBaHUS CTYJICHTA JIO CAMBIX
VAAJIEHHBIX TOYEK OT YHHMBEpPCUTETa. Y CTYJEHTOB OTCYTCTBYET BO3MOXKHOCTH B
TIOATacoBKe pesynbraToB, T.K. B KIIK Her mH(popMaimy o NMpaBWIBHBIX OTBETAX,
OHa XpaHHUTCS Ha cepBepe. IIpucyTcTByeT JI€rKOCTh CMEHBI 3aJaHui W MX
BApUAHTOB, & TAKOKE OTEPATHBHOCTH MPOBEPKH PE3YJILTATOB KOHTPOIBHBIX PadOT 1
TECTOB.

Mwnpora BosmoxkHocTeld npuveHennst KITK B oOpasoBaTensHOM mporiecce
TIpeJoNpeeNiiia  HalpaBlieHWE — KCCIIEAOBaHMH — MHCTWTYTa  3a04HOTO |
JwctanronHoro ooydernst (M3J10) HAY, koTopwli mMOCTemHUE TOIMBI JeacT
craBky Ha KIIK, kak Ha OfiH 13 BayKHEHIINX 3IEMEHTOB CHCTEMBI JUCTAHIIMOHHOTO
o0yuenust (J10). B aToM HampaBiieHUM 3aI0KEHBI OYCHB ITUPOKHE BO3MOYKHOCTH,
0COOEHHO, B CBETE aKTHBHO Pa3BUBAIOIIMXCS KOMMYHUKALIOHHBIX TEXHOIOTHH.

W3/10 HAY Hauan paborats Hant npoextom BHeApeHust KITK B yueOHbIi rpotiecc
¢ 2004 roma. PesybTarsl 3TOr0 AKCIICpUMEHTa TpUBENCHBI Hipke. OOIlee Ha3BaHKC
Harpasnenns «M-leamning» — MOOWIbHOES MH(OPMAIIMOHHO-KOMITHEOTEPHOE  00yUeHHE
HarOoJIee MOHO OTpaKaeT CyTh Tpoekta. Kakmeii crynent mmeer KIIK wm mpyroe
aHAJIOTMYHOE YCTPOKCTBO, B KOTOPOM TIOMEIIIEHBI AMEKTPOHHBIE YIeOHMKH 1 CIIPABOYHHKY,
JIEKLIMM Y BUTIEO-TIEKLIY, A Takoke KOHTporbHbIe 3aaHms. C ncnoszosanieM KITK MoxHO
cBsBIBaThCs ¢ ceThio V310 HAY, BOCTIONE3BATHCS PasIIeNioM «UIEKTPOHHAS OHQITHOTEKA
CTy/JIeHTa», TIOMydaTh HEOOXOIMMBIE KOHCYIBTAIMK  TIPENofiABaATesIel, WCTIONE3Ys
mporpammbl Skype, ICQ wm ooVoo. Jlerkocts momxmodeHrs K Intamnd mossorsier
TIONTy9aTh JIpyrvie MH(OPMAIMOHHBIE 1 MylsTUMeHiHbIE pecypebl. [Tpu momori KTTK
MOXXHO BOMTH B crcteMy KoHTporst 3Hanui cryfeHtoB M3I0 HAY, pazveltienyro Ha
caifre  hifp/iznnaueduus  xortopast  BKFOYACT — BO3MOXKHOCTH  BBITIQIHEHHS
CaMOCTOSITEITBHBIX PA0OT CTYZIHTA 1 CIIAYY SK3aMEHOB.

OpHUM U3 TIIaBHBIX IpenMylnecTB M-learning sBisieTcs TO, 4TO B
HEM peaJM30BaHO WHIWBHYyaJbHOE OOYYEHHs Hapsgy C MaCCOBOCTHIO.
Ucnonesyemas U310 HAY wmeromuka 1O mo3BoiseT OOCCIICUHUTH P
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NPEUMYIIECTB, CPEAH KOTOPBIX HEOOXOAMMO BBIICIHTh: THOKOCTh H
OBICTPOTY Pa3pabOTKU YUEOHBIX KYPCOB; JErKOCTh JOIOTHCHUS 1 H3MEHCHUS
conepkaHusl y4eOHBIX KYpCOB C WCIIONB30BaHMeM |Nternet; BosMOKHOCTH
00yveHUs: B TCUCHHUE JHS, BKIFOYAs BpeMsi NpeObIBaHUS B TPAHCIOPTE W Ha
OT/IbIXC; MAKCHMAIIbHBIH OXBAT MPEHOaBATEISIMH CTY/JCHTOB, HEBBICOKAsI
CTOMMOCTh  MICTIOJIB3YEMOro 00opyaoBaHMsi it Bcex ydacTHHkoB JIO;
MHUHUMAaNbHbIe  cucTeMHble TpeboBanmst k KIIK u  aHamorudHomy
000py/I0BaHHIO; Y0OHas! CHCTEMa IS BBITOIHEHHS! CAMOCTOSITENIBHBIX PadoT
W WTOTOBOTO TECTHPOBAHMWS CTY/EHTOB; BO3MO)KHOCTH JWCTaHIIMOHHOT'O
KOHTPOJISI 3HAHUH CTY/ICHTOB.

WHauBuayabHBI MOJAXOM K KaKIOMY OOy4aeMOMY CTal BO3MOXKEH
Omaromapst ucnionb3oBannio KIIK n conmonmkm. TlpakTrka mokassiBaer, 4To
KK/ CTyIEHT OOIIaercst ¢ IperojaBaTeleM B COOTBETCTBHH CO CBOEH
JIMYHOH MH(OPMAIMOHHOM CTpyKTYypoii. [Ipr HecoBIaAeHNM THUIIOB MBIILICHUS
JIEKTOpa M CTYJIEHTa BO3HUKAET IpodJieMa B yCBOSHUHM MaTepHaa.

Meroauka OopraHM3aly JUCTAaHIMOHHOTO OOYYeHHs! IpelyCMaTpHBaeT
TIPEABAPUTENBHYIO  THIIOJIOTH3AIMIO  CTYIEHTOB JUISL  ONpENENeHHs THIa
MmbinmieHnst.  [Ipoiece  ompezneneHyst COLMOTHNA CTYJEHTa TPOWU3BOIUTCS
HECJIOKHBIM TECTUPOBAHHEM, KOTOPOE BBIBIISIEM JUISl KaX[OTO CTYJEHTA THII
WH(POPMAIIMOHHOTO MeTabonm3Ma. MToroM Takoro HCCIeNOBaHUs SIBISIETCS
OTHECEHHE KaKJIOTO CTYAEHTAa K OJHOMY M3 ILIECTHAIATH COLMOTUIIOB. [lyst
Ka)K/IOrO COLIMOTHIIA CYIIECTBYET CBOSI ydeOHasi TpaeKTOpHs, KOTopas 3a/iaer
TeMI 00y4eHHMsI, CrIoco0 M XapakTep rnojadyu ydeOHOro Marepuiayia u T.IL.. Kak
UTOT, I KaKIOTO CTY/EHTa, OTHECEHHOIO K OIpPENEIeHHOMY COLMOTHITY
CTaBUTCS B COOTBEICTBHE CHCTEMa pEKOMEHmAmMid 10 3dhekTnBHOMY
00y4EHHIO.

IMporpamma 1O mpemycmatpuBaeT TMpPOBEJCHHE O3HAKOMJIEHUSI C
TIOpSIIKOM OOYYEHMs ¥ TIpaBMJI MCTIONB30BaHUSI TIPOrpaMMHBIX MpoykToB. [Tocre
3TOro 00ECTIeUNBAETCS TTIOCTOSTHHAS IMCTAHIMOHHAS OAZIEPYKKa CTY/ICHTA 110 BCEM
yaeOHpIM KypcaM. CorilacHO ydeOHoro rpaduka mpegocTaBisieTcst HanOoree
aKTyasbHass ~ MH(OpMaIlys,  yYUTHIBAIOTCS  pe3YJbTaTthl  TECTHPOBAHMS,
00pabaTeIBaeTCsS MOCTYMAKONAs HH(QOPMAIS OT CTYJCHTOB — HAWOOJIee YacThle
Bompockl. Ha OCHOBE MOIYYEHHBIX 3alpOCOB IPOM3BOIWTCS (POPMHUPOBAHKE
HOBBIX YYCOHBIX MATEPHATIOB M CO3MAIOTCA JIOTNOMHHUTENBHBIC BUPTYAILHBIC
CeMHHAphl TPU3BAHHBIC OCBETUTH BOMPOCHL, BBI3BIBAIOIINE HAUOONbBIIME
TPYIHOCTH.

Bo Bpemss paGorbl CTyneHTa C DJIEKTPOHHBIM —MaTepHalioM 10
KOHKPETHOMY KYPCY HCIIONB3YIOTCS pa3paOOTaHHbIe PEKOMEHAINHY, KOTOpBIE
TIPEAyCMaTpUBAIOT ~ BECOBOE  COOTHOLIGHHE  CHOCOOOB  IpEICTABIIECHUS
MH(pOpPMAIINN: TEKCThI, PUCYHKH, ay[M0- ¥ BHICO3AINCH, NPE3EHTAINH, CXEMBI,
TaOJIUIBI, U T.II.
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BbiBoAbI M0 JaHHOMY MCCJeI0BaHUIO. JIJis1 MPOBEIAEHUS OICHKU
3¢ (GeKTUBHOCTH OOYYCHHs XOpOIIO 3apeKOMEHJOBalia ceds, METOIUKa
npeaycMaTpuBarolas NpoBeIeHNE TECTOBOTO KOHTPOJISI 3HAHUM, KOTOPBIH
JISNTUTCSI HA JIBA CAMOCTOSITEIBHBIX OJIOKA: CaMOCTOSITEIbHAS paboTa U TeCT-
9K3aMeH. Y4eOHbIH OJOK JaeT BO3MOXKHOCTh CO3JaHHs TpEHaXkepa ¢
HECKOJIbKMMH BapUaHTaMH TECTOB, C YYETOM KaXXIOr0 COLHMOTHIIA.
D PEeKTUBHOCTS MPUMEHEHHUSI TECTOBOTO TPCHAaXKEpa COCTOUT B TOM, YTO
IIpH OTHMOOYHOM OTBETE CUCTEMA CPa3y BBIACT TCOPETHUCCKUI MaTepHall B
HECKOJIBKUX (pOpPMax: TEKCT, ayJAHO- U BHJCO3AIMUChH JICKIIUH, ITPE3CHTAIHY,
CXeMbI, Tabmurpl ¥ T.1. Ilpomec pabOTBI CTyAEHTa TNPHU BHIMOJHCHUU
CaMOCTOATENIEHOW PabOTHl aBTOMATHYECKH CBOJUTCS B OTYETHI, KOTOPHIC
SIBIISTFOTCSL. MCXOJHON WH()OPMAIMOHHON JJIi UTEPAIlMOHHOTO YTOYHCHUS
WHIUBUAYAILHOW TpaeKTOpuu oOydeHus. Pe3ymbTaThl KOHTPOJBHOTO
TECTHPOBaHUS COXPAHSIOTCS B O0IIEH 0a3e TECTHUPOBAHUS U JIOCTYITHBI KaK
CTYJCHTY, TaK W BCEM TIpErNoAaBaTeisM. Takum o0pa3M, Ommpasich Ha
COLMOHWYECKHE MOIENY, NpeIyCMaTpHUBAIOIIME JIEJICHME  yJalluXxcsl Ha
IICCTHAIATS COLMOTHIIOB, ObUTa pa3paboTaHa MOICTHh BHIOOpA CHCTEMBI
pexoMeHmamii 1o S(pQEKTUBHOMY OOY4EHHIO ULl  KaKIOrO CTY/EHTa.
PazpaboranHass Monenb TO3BOICT OOCCICUHTh HWHIMBUIYAIBHYIO TOIAYY
Marepriaia B HYXHOU (opme, m30eras HEMPHUATHBIX W HEI(D(PEKTUBHBIX IS
CTYZIEHTa METONUK.
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+994 55 7892225, Imina.Alieva@gmail.com

ens pabotel - naTh mpeacraBieHHe 00 a3epOaifUKaHCKHUX Jaaax
Kak ()eHOMEHE CIIyXOBOT'O BOCIIPHSTHSI, KOTa 3a JIaloM IIPU3HAETCS HEKNi
aKyCTH4YeCKuil  abCoiroT, 3aKiIoYalomuiics B ero  0e3ycJIOBHOM
WHTOHAIIMOHHOW y3HaBa€MOCTH, UTO MOJpa3zyMeBaeT Au(GepeHIraIuio ero
cpenu  JApPYrHX JIaJoB. OJTO  OroBapuBaeTcsi 0co00, TIOCKONBKY B
azepOaii/pkaHCKOH MY3BIKE IO/l OJIHUM M TE€M X€ HaUMEHOBAaHHEM MOXET
UMeTbCS B BUAY Kak Jlal, TaKk W MyraM — J>KaHp a3epOali/nKaHCKON
npoecCHOHANBEHON MY3BIKM YCTHOM TpaJuuuu (Hanpumep, myram Pact n
nan pact, myram llyp u mang myp). Hamo umers B BUIy, YTO Myram Kak
KpYIHOE, MacIITa0HOEe NPOM3BEICHHE BKIIOYAaeT B Ce0S HECKOJIBKO
pa3zaenoB, KOTOpbIE MOI'YT pa3jin4aThcsi CBOMMH JIaJIOBBIMA MHTOHALMSIMH,
B TO K€ BpeMs HEKOTOpblE a3epOai/KaHCKHE JaJbl MOTYT COCTaBIIATh
OCHOBY HE TOJIbKO OTHOMMEHHOT'0, HO U PsiJia APYTUX MYraMOB.

Xoyercst OTMETHTb, 4YTO Ha COBPEMEHHOM JTalle KaTeropus
azepOaii/pkaHCKOrO Jlaia TpHoOpena 3HAa4YeHHWe, CBA3aHHOE HE TOJBKO C
MYraMoM, HO U € NMpodecCHOHaIbHBIM KOMITO3UTOPCKUM TBOpUYeCTBOM. 1
€CITM B KIJIACCHYECKOM Myrame (3TOW COKPOBWIHHIIE W  BEIUYANIIEM
MIaMSITHUKE YEI0BEYECKOH KYJIbTYphI, KOTOPBIH TpeOyeT 0co00ro BHUMaHUS
U OXpaHHBIX Mep,) JaJOBbleé TOHAJHHOCTH KaHOHM3MPOBAHBL, TO B
MY3bIKaJIbHBIX TIPOU3BEIEHUSX KOMIIO3UTOPOB BCTPEUYAIOTCS JTFOOBIE JIAJIBI C
moOOH  TOHMKOW,  pasimuyHble JajoBele  Momymsiumu.  Cucrema
azepOai/PkaHCKUX JIaJ0B AAaeT IPOCTOP XYAOKECTBEHHOMY BOOOPaKEHUIO
U B TO K€ BpeMs CIYKUT NPOYHBIM (QYHIAMEHTOM B TBOPUYECTBE
KOMITO3UTOPOB, Pa3BUBIINX TEXHHKY KOMIO3UTOPCKOI'O NMHCbMa BO BCEM
MHOroo0pa3uu B3aMMOIEHCTBUS 3aIaJHO-EBPONEHCKUX M HAaIMOHAJIBHBIX
TpaauLIUH.

OpHaKo MY3BIKaHTBI, 00y4aIOIIMECs UTPE Ha 3amaHO-eBPOIEHCKIX
MY3bIKaJIbHBIX WHCTPYMEHTaX, OCBAaWBAIOT pENepTyap, COCTOAIIMH B
OOJIBIIMHCTBE CBOEM M3 ITPOM3BEICHNI, OCHOBAaHHBIX Ha Ma)kKOpe U MHHODE.
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B pesynmprare B HalMOHAJIbHOW MY3BIKE OHM 3a4acTYI0 BOCIPHHUMAIOT
JUIb OOLIMI KOJOPUT 3BYyYaHWs, Oe3 ONIyIIEHHs KOHKPETHOHM JIaJIOBOU
OCHOBBI; y HHX OKa3blBaeTCsi  HEPa3BUTBIM «YPE3BBIUAHHO Ba)kKHOE
MIPOSIBJICHUE MENIOJMYECKOr0 CIIyXa — YYBCTBHUTEIBHOCTh K TOYHOCTH
uHToHawmm» (1,110).

My3bIKaHTaM ¢ yke c(OPMHUPOBABIIMMCS Ha TAPMOHUSIX Ma)kopa U
MHUHOpa JIa/Io-MHTOHAIIMOHHBIM CIIYXOM TPHXOAWTCS 3aHOBO IOCTHIaTh
JIOTUKY JIaJIOBBIX TSATOTEHHWH a3epOaif/KaHCKON MY3BIKH, KOTOpas BechbMa
OTJIMYHA OT MaYKOPO-MHHOPHOM cUcTeMbl. B 3ByKOpsIax MaXkopa 1 MUHOpa
caMmo pa3ydrBaHHE raMM y)Xe (POPMHUPYET JIaI0BOE YYBCTBO: MPH JIBIKEHUT
BBepx | cryneHs, SBISIACH TOHUKOH, AaeT OCHOBY ToHaimbHOcTH, |II -
nH(OPMHPYET 0 HAKIIOHEHHHU (Ma)KOp MJIM MHHOD), a cieayromnye 3ateM |V,
V, VI u VIl  co cBomMH QYHKIMOHAIBGHBIMH B3aUMOOTHOLIEHUSIMU
OKOHYATEJIIFHO OPHEHTHPYIOT B KOHKPETHOM TOHAJIBHOCTH. TOHHYECKOE,
CcyOJIOMUHAHTOBOE, JIOMUHAHTOBOE TPE3BYUHsI, pa3pelIeHne HEYCTONINBBIX
CTyNEHeld B YCTOWYMBBIE JAIOT CTOWKOE OIIyIIeHHe Jaga (Makopa JHO0
MHUHOpa), a YBEIWYEHHAas CeKyHAa WH(POpMHUpYyeT 00 MX TapMOHHWYECKOH
Pa3HOBUIHOCTH.

B azepOaiimkaHCcKol ke My3bIKE MBI BCTpEYaeMCs CO MHOTHUMH
HENPUBBIYHBIMU JUISI  €BPONEHWCKOr0 CIyXa SBICHUSMH. Y BEIMUYEHHAs
CeKyH/a BCTpe4aeTcs Kak B HAaTypaJbHBIX 3BYKOps/Iax JaloB, TaK U B
pe3ynbTare HMX NOCHeNyIolmed XpOoMaTH3aluH, TOHHMKA OKa3bIBAeTCsl B
cepeqUHE 3BYKOpS/IA, KOJIMYECTBO CTYyNEHEW 3BYKOpsila OTIMYaeTcs OT
TIPUBBIYHBIX JUISI Ma)KOpa ¥ MUHOpa CEMH, CTYIIEHH 3BYKOpsIa MOTYT OBITh
TIPE/ICTAaBIICHBI B COCETHUX OKTaBaX HEOJMHAKOBBIMU 3BYKaMH, UMEIOIIUMHU
paBHONpaBHOE 3HaueHHWe. A3epOali/DKAHCKMM JIaJaM MpHCYIIM MHOTHE
YepThl, XapaKTepHbIE MOJNAIBHBIM JajaM. lJaBHas k€ OCOOEHHOCTh
azepOaii/pkaHCKMX ~ JIaJOB  3aKIIOYaeTcs B  TOM, UTO  OTHEIBbHO
NPO3BYYaBIIMI  3BYKOpSII HE CO3/aeT JIafoBBIX TsroreHnid. [is
OITpeIeTIeHUsI JIa/1a BaXKHYIO POJIb UTPAOT Ka/ICHIINH JIaJI0B.

Jls onpenenenust azepOaiKaHCKHX JIaJIOB aBTOPOM ITOJIrOTOBJIEHO
MPAaKTHYECKOE PYKOBOJACTBO, B KOTOPOM IIpEAJaraercs CHEelUalbHO
pa3paboTaHHBIl KOMIUIEKC JIAKOHMYHBIX JIaJIOBBIX HMIIPOBU3AIMH Ha
OCHOBE CEMH OCHOBHBIX a3epOail/pkaHCKHMX JaJoB (pacT, IIyp, Cersx,
LIYIITEp, Yaprax, 0asThI-IIMpa3, XyMaloH). TO CBOET0 poja Modenu 1ados,
COCTOSIIIIME U3 3BYKODSAA M Pa3IMYHBIX BAPHAHTOB KaJEHIIMH, BOOpaBIIHe
HauOosiee  XapakTepHble  WHTOHAIMOHHBIE M  METPOPUTMHYECKHE
ocoOeHHOCTH  Kaxaoro Jamga. OHH comepKaT  HeoOXooumyrw u
00CMamoynyo uHgopmayuro 01 udeHmuguxkayuu 1ada B My3bIKAIEHOM
Npou3BeACHNH. B HUX Hamulo CBOE OTpPaKEHHE TIIIYOOKOE OIIyIIEHHE
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JIaJIOBBIX 3aKOHOMEPHOCTEH a3epOaii/nKaHCKOH MY3BIKH, BMECTE C TEM OHHU
aZIalITUPOBAHBI K €BPOIEHCKOMY CIIYXY M JIETKO 3alIOMHHAIOTCSI.

3BYKOPAJBl C WMIIPOBU3ALMSMH CTPYIITUPOBAHBI 110 TMPHHIUIY
OMHAKOBOM TOHMKM U pPAaclojIOKEHbl B XPOMAaTHUECKOM MOpSAKE OT
KaXJI0r0 TOHa |2-CTYyNEHHOW XpOMaTW4ecKOW TraMMbl (Harpumep, MpH
TOHHKE 00 Ha OJIHOW CTPAHUIIC OKA3bIBAKOTCSA 00 PACT, 00 TIyp, 00 CETsX, 00
LIymrep, 0o 4Yaprsx, 0o 0asTel-Mpa3, 0o XyMmaroH). Takas rpynnupoBka
TIOMOTaeT BBIIEIUTh OTINYUTEIbHBIE HHTOHAIMOHHBIE OCOOEHHOCTH
Ka)xJ10ro J1ajga. B mocobue BKIIOYEHO OOJBIIOE KOJINYECTBO MY3BIKAIBHBIX
npuMepoB (cBbie 60-TH) I CaMOCTOSTEIBHOTO onpeneneHus iana. J{is
OIIpe/IeTIeHUsl JIafia JIOCTATOYHO M3 TPYMITEI MOJENEH C COOTBETCTBYIOMIEH
TOHUKOHN M0100paTh Ty, KOTOpasi UHTOHAIIMOHHO TOYHO MOJIXOIUT JaHHOMY
MY3bIKaJIbHOMY OTPBIBKY IOZOOHO TOMY, KaK MOAOHMpAeTCs KII0Y K 3aMKYy.
Ko BceM mpumepam [aloTcsi OTBETHI, KOTOpPHIE PAacCHONOXEHbI B KOHIIE
nocobusi. [lpuMepbl, 3a peIKUM HWCKIIOYEHHEM, MOXXHO HE TOJIBKO
UCTIONIHATh Ha (OpTeNnUaHo JIMOO MHOM MY3BIKQJIBHOM HHCTPYMEHTE, HO
TaKxke 1 coib(emKupoBaTh. B ydeOHbIN KOMIUIEKT BXOANUT TAKXKe KOMITAKT-
JIICK, 03BYYHMBAIOUINH BKIIIOYEHHBIH B TOCOOME MY3bIKaJIbHBIA MaTepuall.

Crenys TNpeIJIOKEHHOM METOJUKE, BCIYIIUBAsACh U 3allOMHUHAS
KpacoTy, CBOeoOpa3ue M HEIOBTOPHMOCTH JIAJOBBIX WHTOHAIMHA, MOXKHO,
BOCHIUTBHIBAsI  JIaJO-WHTOHAIIMOHHBIH  CIyX, HAYYUTHCS  OIPEAENIATh
azepOalipKaHCKUE JTaJbl, YTOOBI, KaK MUCall BeNUKUi Y3eup 'amxuberiiny,
HE YyBCTBOBAThH «IOTPEOHOCTH UCKATh B JIaJlaX KOPHU Makopa WJIM MHHODA,
KaXIBIH JaJl IMEeT Y HaC CBOE 3HAUCHHE, CBOIM OCOOBIN komoput» (2, 85).
WHrepec k a3epOaiijpkaHCKOHW MY3BIKE PAacTeT, OHAa HM3BECTHA JAJEKO 3a
npenenamMu  AzepOaiijpkaHa, OHA TIOKOpSeT —ciymiareied. Xodercs
Ha/IeSIThCSI, YTO HACTOAIIEE MOCOOME OKAaKET CBOKO IOCHIBHYIO IOMOIIh
BCEM JIIOOSAMIMM a3epOal/DKaHCKYI0 MY3BIKY M CTpPEMSIIUMCS K ee
TIOCTHYKEHUIO — ¥ KOMIIO3UTOpaM, U My3bIKOBE/IaM, U HCIIOJTHUTEISIM

Y3.lagxudexos. ""Jleiiau u MemKkuyn

Jlutepatypa.
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IIPOBJEMA NIAI'OTOBKHU B ACIIIPAHTYPI
MAUBYTHIX HAYKOBO-IIEJAT'OI'TYHHUX KAJIPIB

Kosybyos 1. M.
Biiicbrosuil incmumym meaekoMmyHikayit ma ingpopmamusayii Hayionanbnozo mexuiuno2o
yuieepcumemy Ykpainu ,, Kuigcoxkuil nonimexuiunuii incmumym’”
Vkpaina, m. Kuis, eyn. Mockoscvra 45/1
kozubtsov@mail.ru

Buxiagay € mpoBigHoro ¢iryporo B HaBUaJbHOMY 3akiani. 3a
pansHCHKMX YaciB He OYyio CIemiajbHOi CHCTEMHU MiJrOTOBKA HAayKOBO-
MearoriyHuX KajapiB Uil BUIIOI INKOMM. aKTUYHO BHKJIAnad BHILOI
IIKOHM — II¢ HE CICIiaNbHICTh 1 He KBamidikamis, a mocaga [1]. 3 dacy
TIPOTOJIOIIEHHS JIEP’)KaBHOTO CYBEPEHITETY YKpaiHH cuCTeMa ITiATOTOBKH i
aTecTalii HAayKOBMX Ta  HAayKOBO-TIEJAaroriyHUX  KaJpiB  3a3Haia
KapJIMHAIBHUX 3MiH. Bennky yBary Hamara€rbcsl NPUAUIATH MiATOTOBII
HAYKOBUX 1 HAYKOBO-TIEMATOTIUYHUX KaJIpiB Jepikapa. 3 miero MeToro y 1991
poui mocranoBoto Kabinery MinictpiB Ykpainu Oyno crBopeHo Bumry
atectauiiiny komicito Ykpainu (BAK VYkpainm), sika 37iHCHIOE aTecTariio
HayKoBHX KajpiB. [TiAroTOBKY Ta arecramnilo HayKOBO-IT€IarOriYHUX KaapiB
3nilicHioe AtecrariiiHa Kowmicis MiHicTepcTBa OCBITH 1 Hayku YKpaiHH.
s mnopoTBopHOro (hYHKIIOHYBAHHS JepiKamnapary B YKpaiHi CTBOPEHO
HOPMaTHBHO-TIPaBOBY 0a3y IiArOTOBKH HAYKOBHUX 1 HAYKOBO-IIEArOriYHIX
KaJpiB, OCHOBHMMH JOKyMeHTaMu €: '"IlomokeHHS TpO MiATOTOBKY

HAyKOBO-NIEJIArOTiYHMX 1 HayKoBUX mpauiBHUKIB", "IlojokeHHs mpo
TIOPSZIOK TTPOBEeHHST KaHauaaTcbkux icnutis", "[lopsook mpucymkeHHs
HAayKOBHMX CTyINEHIB 1 TpUCBOEHHS BueHWX 3BaHb', "[lepemik

crieliaibHOCTE HAayKOBUX IIpaliBHHUKIB", KpiM Toro Bujaae bronerenn
Bumoi aTecrauiitnoi komicii", Ta xypHaai Haykosuii cBit".

HesBakaroun Ha Bci 1l 3aX0IU Ha Cy4acHOMY erami peopMyBaHHS
OCBITH, aKTYaJbHOIO JIMIIAETHCS TMpodieMa npodeciiHoi MiArOTOBKU
MalOyTHIX HayKOBO-TIENAroriyHux KajpiB. Xo4da OCHOBHOIO (HhOpMOIO
TUITAHOMIpPHOI Mi/ATOTOBKM HAYKOBO-TIEAArOTIYHMX 1 HAYKOBHX KaJpiB €
HaBYaHHS B acCHipaHTypi NpH BHIIMX HABYAJIbHUX 3aKjagax, HayKOBHX
yCTaHOBax Ta OpraHi3allisX, 110 MAlOTh HEOOXIJHY KaJpOBY i MaTepiajbHy
06a3y. Ilpore cmix  3a3HAauWTH, [0  OCBITHHO-KBaTi(iKaIliifHa
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XapaKTepUCTUKa HaBUaHHA He 3a0e3rnedye MaiOyTHbOMY BHUKIIAAady
HaJISKHOI IiJTOTOBKU Ta HAOYTTSl YMiHb — IelaroriyHoi MalCTEepHOCTI.

Meroto poOOTH € BHCBITJIICHHS T'OJOBHOI HPOOJEMH MiATOTOBKH B
acripanTypi npodeciiiHux MaiOyTHIX HayKOBO-IIEJATrOTIYHUX KaApiB YIS
BUIIMX HABYAJIBHUX 3aKJIa[iB.

Cepio3HOI0 3alUIIAeThcs TpobiieMa 1 MiABUIICHHS KBaidikarmii
Bukinanga4diB. Y kpainax CHJ] ¢ax «BuKIagay BHIIOr0 HaBYaJIHHOTO
3aKiay» He OyB KOHCTUTYLIHOBAHUMHA: BiZICYTHICTh TIOKYMEHTY JI€p>KaBHOT'O
3pa3ka He Jia€ MPaBO BHKIAJa4dy Ha HAyKOBO-TICJATOTiYHY [iSUTBHICTH HE
BKa3aHI BHMOTW [0 CIIEliaJbHUX 3HaHb, YMiHb 1 CHOCOOIB JisUTBHOCTI
BHKJIaJaya BUILOI IIKOJIH; He BH3HAYEHI Py CIIeNialbHOCTEH, 31 CKIIaay
SKHX Mir OM QopMyBaTHCS TEAroridYHMN KOPITyC PI3HUX BHIINX
HaBYAJIBHUX 3aKJa/liB; He OyJ0 CreliaJbHUX HaBYAIBHUX ITiJPO3JILTIB, IO
3a0e3medyBaiu O MiArOTOBKY /IO BUKJIAIAIBKOL IISUTBHOCTI y IIUX 3aKJIaIax.

lonmoBHOIO MeTOIO TenaroriyHoi OCBITH Mae OYTH TiJTOTOBKa
CHeLiaNiCTIB, 3MaTHUX 3a0€3MeUYNTH Pi3HOOIYHMI PO3BUTOK JIIOAWHH SIK
0COOHMCTOCTI 1 HAWBUIIOI LIHHOCTI CYCITIJILCTBA, 11 PO3YMOBHX, (Di3NYHUX Ta
€CTEeTUYHUX 3710HOCTEl, BUCOKMX MOPAJbHUX SIKOCTEH, a 0TXKe, 30araueHHs
Ha Wi OCHOBI IHTENIEKTYaJILHOTO, TBOPYOTO W KYJIBTYPHOTO IOTEHIIaTy
Haponmy. PeamizyBatu If0 MeTy MOXYTh TUIBKM HAyKOBO-IIENArOTiuHI
NIPAIiBHAKH, SKMM IPUTaMaHHI JyXOBHICTh, BHCOKa MOpasb, KYIbTYpa,
IHTENIreHTHICTh, TpodeciiHa KOMIIETEHTHICTb, TBOpYE II€/aroriyHe
MUCJICHHSI, TYMaHICTUYHA CIPSIMOBAHICTb.

JlokopiHHI 3MiHH, IO CTAJIUCS B COLIAJIbHO-€KOHOMIYHUX YMOBax
CYCNIJIbCTBA, CIPHSUIM BUCYBaHHIO BHUMOI BIIPOBA/UKEHHS HAyKOBO-
OOIpYHTOBAHOI IiJITOTOBKH HAYKOBO-TIENATOTIYHUX KaJpiB JUIS BHIIOI
mkonu. Taka WiATOTOBKA TMependayae HE JUIIE TJIHOOKE BOJIOMIHHS
MIPEZIMETHOIO Tally33[0, JI0 SIKOi HaJIeKUTh HaBUaJIbHA MUCLMIUIIHA, a H
HAayKOBHMH OCHOBaMH II€AaroriyHoi aAisuibHOCTi. IlepmmmM Kpokom a0
MelaroriyHol  AisIbHOCTI, 3TigHO BonoHChKOro mporecy, € HaBYaHHS B
Marictparypi [2]. OmHak OUTBIIICTE HAYKOBO-TICJATOTIYHHUX IPAIliBHUKIB,
IO MPSAMYIOTh 1O OJep)KaHHS BUYEHHX CTYIEHIB, SK NPaBHIO, OMUHAIOTh
OCBITHbO-KBaNiikamiiHui  piBeHb ,Marictp”. Jlo  BIpOBaPKEHHS
Bononcekoro mporecy ocBiTHbO-KBadidikamiiHoro pisHs ,,Marictp”
B3aram He Oymo. [IpoOneMoro acmipaHTypH € HAIpPaBICHICTH ITiJrOTOBKU
3100yBayiB SIK HAaYKOBIB JUIi HAyKOBHUX IEHTPIB, 1 HE HPUIUIIETHCI
HaJIS)KHOTO PiBHS MiATOTOBII SIK TI€Aarora.

B yMoBax 0COOMCTICHO-OpI€HTOBAHOT'O HABYAHHS BHKJIAJa4aM CIIiJ
HaBYUTHCS BOAYaTH y CTyIEHTa OCOOHMCTICTh, PO3YMITH BCIO CKJIaJIHICTH 1
GaraTtorpaHHiCTh HOT0 CBiTY, BUSBJISATH HOro craJakoBi H HaOyTi 31iOHOCTI
Ta TEpCIEKTHBH, CTBOPIOBATH MAaKCHMaJbHO CIPUSTIUBI YMOBH JUIs
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PO3BUTKY, pO3PI3HATH CYTHICTh BYMHKIB 1 JIiH, IOYYTTIiB, EMOIlill i MOTHBIB.
Tinbkn 3a TakuX YMOB BHKJIa/Ja4 MOXKe e€()EeKTHMBHO KEepyBaTH IPOIECOM
HaBYaHHS, PO3BUTKY W BHXOBaHHS CTyJEHTa SK OCOOMCTOCTI,
KOHTpOJIIOBATH LEH IpoIec, BHOCHTH BiIIOBIHI CTUMYJIH 1 KOPEKTHBH.
AzlekBaTHa MiSJIBHICTD HAYKOBO-IIEATOTIYHOrO TPAliBHUKA BHUIIOTO
HABYAIBHOTO 3aKJaxy € BaXKJIMBOIO IICUXOJOTIYHOI IEpeyMOBOIO
e(peKTHBHOCTI HABYAJILHO-BUXOBHOTO mporecy. [lemaror He yumie nepenae
CTY/IEHTOBI 3HaHHA 1 mpodeciiiHe BMiHHA, a ¥ 3aidydae foro g0 HaxbaHb
KYJIBTYPH, JFOJICBKOTO CIIJIKyBaHHSI.

Ha Tenepimniit uac B Ykpaini ta B kpainax CHJI po3po0instoTbest
KOHIIETIIi 1 MOZIEN MiJIrOTOBKMA KOMIIETEHTHUX neaaroris [2]. CkiagoBUMHU
eleMEHTaMH KOHIeNIii €: mpodecidHO-TIefaroriyna  CHpsIMOBaHiCTh
BHKJIaJadya  3arajJbHOOCBITHIX  JTUCHHIUIIH,  TpoQeciiiHO-NpeIMeTHA
CHPSIMOBAHICTH IICUXOJIOT0-TIeJaroriyHol MiAIrOTOBKY; QyHIaMeHTai3amis i
«TIeiarori3arisn» MIPEAMETHOI I ATOTOBKHY; HayKOBO-TEOPETHYHA
CHpSIMOBAHICTH ~ METOAMYHOI  IATOTOBKH;  IJABHIIEHHS  HayKOBO-
TEOPETHYHOTO 1 METOJMYHOrO DIBHS IMEAAroridyHoi NPaKTHKH CTYICHTIB;
peamizamis  OCOOHMCTICHO-HISIBHICHOTO  MiJXOXy OO0  MiJATOTOBKH
criemiamicTiB;  030po€HHA ~ iX ~ Cy4acHMMH  TEJaroriYyHuMH  Ta
iHGOpPMAIIfHUMK ~ TEXHOJIOTiSIMHM;  CTBOPEHHS  HaBYaJIbHO-HAYKOBO-
BUPOOHUYHX TEJArOriYHUX KOMIUIEKCIB [2].

BusHauanbHUM OJIOKOM CTPYKTYpH MOJIENl TEOPETHYHHUX OCHOB
npodeciiinoi  miarotoBkn € «ColiagbHe 3aMOBJIEHHS — CYCHIJIBCTBA
(nep>kaBHUI cTanaapt criemiaiicra)». 1o cTpykTypH Hanexarts npogeciiiHa
JUSUTBHICTR ~ CTIeliajicta, MOJIeNb BHUITyCKHHUKA BHIOTO HaBYaJIBHOTO
3aKiagy, METOJUYHAa CHCTeMa HaBYaHHS CTyJEHTa Yy BHINIH MIKOJI.
[TincymKoBHM OJIOKOM Y MOJICITi € TOTOBHICTh CIIEINaJIiCTa IO TeaaroriqHol
nmisubHOCTI B yMmoBax JAudepennianii HaByanHi. B Ykpaini Oyno
PO3pOOJICHO MPOEKT KOHIIEMINIi MeJaroriYHol OCBITH, HAJ SKUM MPAIFOBATH
BUKJIaJa4yi BUIIMX IE€AAroridyHuX HaB4ainbHWX 3armaaiB I — Il ta Il — IV
piBHIB akpenmuranii. Hakamp mnpoekT 3anMImMBCA 11032 YBaroro
MinicTepcTBa OCBITH. 3rofoM OyJIO CTBOPEHO KOJIEKTHB, WIEHH SIKOTO
PO3pOOIITH HOBU BapiaHT KOHIICIIIII.

OTKe A7 MOJabIIOro PO3BUTKY CHUCTEMH MiJATOTOBKH MaiOYyTHIX
HAyKOBO-NIEJIArOTIYHUX TMPAIiBHUKIB JUIS BHUIIMX HAaBYAJbHUX 3aKJIaiB
HEeoOXiJTHO CYTTEBO NeperysHyTH OCBITHBO-KBaJTihiKaiHHY
XapaKTEepUCTHUKY IMiIrOTOBKH 3/100yBauiB B acmipanrypi [3].
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Cexknusa npodjgemM npoodojgeM YKOHOMUKH H
VIPABJEHUS

EKOHOMIYHHWM PO3BUTOK TA EKOHOMIYHE
3POCTAHHSA —TEHE3UC TEOPII

JKasopounxosa I'aruna Bacuniena
Anuyx Mapuna bopuciena
Hayionanenuii asiayiiinuii ynisepcumem
Kuis, np-m Komapoea, 1, men. 406-76-50, E-mail: galina_zhavoronkova@ukr.net

l'onoBHUM IUTaHHSM, IO PO3IVISAANIOCS EKOHOMIYHOIO TEOpi€lo
MIPOTSITOM BCHOTO Tepiofy ii PO3BHUTKY, OYyJI0 JOCTIDKEHHS HpOLECY
€KOHOMIYHOTO 3pOCTaHHS, BH3HA4YEHHSM HOTrO CYTHOCTI Ta XapakTepy,
BUSIBJIEHHST (DAKTOpIB, IO CHOHYKAIOTH /10 3pPOCTaHHS, a TaKOX BaXKelliB
€KOHOMIYHOI TOJITHUKH IS T ATPUMKHU JOCATHYTHUX TEMITiB 3pOCTaHHS Ta iX
HapoIllyBaHHsA. Ha ChOTOAHINIHIN [IeHh EKOHOMIYHA TEOpis MPOIOHYE
BEJWKY KUIBKICTh PpIi3HOMAHITHUX KOHIICHIH Ta BIJAMOBIAHUX iM
TEOPETHYHHUX MOJENeH, M0 JOCHiIKYIOTh EKOHOMIYHEe 3pOoCTaHHS 1
PO3KpUBAaIOTh HOr0 OCHOBHI CKJIAJIOBI.

Tepmin "ekoHOMIYHE 3pocTaHHs" Ty)X€ 4acTO 3aMiHIOIOTh Ha TEPMiH
"eKOHOMIYHMN po3BUTOK". OpHAaK, MH BBa)XKaeMo, IO JaHI TEPMiHU
CTHOpiJHEHI, aje He TOTOXHI. AJPKE T EKOHOMIYHHUM 3pOCTaHHSIM
pO3yMi€ThCsl KiJIbKiCHE 301IbLIEHHS 00CATY BHPOOHHWITBA EKOHOMIYHHX
6nar. EkoHOMi4HMI PO3BUTOK — I1€ OLIIBII IIMPOKE MOHSTTS, BOHO OXOILTIOE
SIK 30UTBIIEHHS 00CATY BUPOOHMITBA, TaK i 3MiHM B cepi BUpOOHHUMX i
€KOHOMIYHHUX BiJIHOCHH, CTaBJICHHS JIO BIACHOCTI, PO3IIOITY TOIIIO.

ExoHOMi4HMI pO3BUTOK — IIe Mpolec (PyHKIIOHYBaHHS Ta €BOJIOLIT
€KOHOMIYHOI CHCTEMHU B JIOBIOCTPOKOBOMY MEpiofl Ta XapaKTepPH3YEThCS
3MIHOIO PWHKOBOI Ta BHPOOHMYOI KOH’IOHKTYpPUM 3a TpUBAJIMHA dac,
BIIPOJIOBXK SIKOTO 3HAYHY pPOJb BiJIrparOTh IHBECTHIIINHI, IHHOBAIIiHHI,
TEXHIYHI Ta TEXHOJOriYHI (pakTOpH pO3BUTKY EKOHOMIKH. I OJOBHOIO
PYIIIHHOIO CHJIOI0 E€KOHOMIYHOTO PO3BHUTKY € MarepialibHi Ta JIyXOBHI
LIHHOCTI JIIOMMHHU, @ TaKOX CYNEPEeYyHOCTI E€KOHOMIYHOI CHCTEMH, Cepe[
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SKHX  BUAUISIFOTBCS  CYNEPEYHOCTI  NMPOXYKTUBHHX  CHJI,  TEXHIKO-
€KOHOMIYHUX BiTHOCHH, BJIACHOCTI Ta TOCIIOIAPCHKOT0 MEXaHI3MY.

B icropuyHOMY acriekTi 3a KpUTEpieEM TEXHOJOIIYHOTO CHOCo0y
BUPOOHMLTBA  BUAUISIOTH TPU  THUIM  E€KOHOMIYHOTO  PO3BUTKY:
JIOIHTyCTpiabHUM, 1HIYCTpiaJbHUH Ta MOCTIHAYCTPiadbHUM.

ExoHOMiYHE 3pOCTaHHS € OAHIEI0 3 HAHBAKIMBIIINX CYCHUIBHHX
po0JieM, TeMITM SKOr0 BWU3HAYAIOTh AMHAMIKY €KOHOMIYHOTO PO3BUTKY
kpaian. OTxe, MiJi €KOHOMIYHMM 3pOCTaHHSIM PpO3YMIIOTH 301JIBIIEHHS
KIJIBKOCTI TOBapiB 1 MOCHYT, sKi BHUpOOIsS€e HallOHAIbHA €KOHOMIKa, Ta
BHUMIPIOETBCS JIBOMA CIIOCOOaMU: TeMIIaMU 3pocTaHHs peanbHoro BBIIT 3a
TIEBHUI MIPOMI’KOK Yacy Ta TeMIaMHu 3pocTaHHs peaigbHoro BBII Ha mymry
HaceJIeHHs 3a TOH e Jac.

ExoHOMiYHE 3pocTaHHSl PO3TISNAETHCS K 3POCTaHHS €KOHOMIYHOI
MOT'YTHOCTI KpaiHW, 30UIbIIEHHS OOCATIB CYCIUIBHOIO BHPOOHHMLTBA 1
PO3ILIMPEHHS] MOMJINBOCTEH €KOHOMIKH 3aZI0BOJIBHITH 3pPOCTal04i MoTpedn
HaceJIeHHS B TOBapax 1 MOCIyrax, a TaKOX SK KPHUTEpii €KOHOMIYHOro
PO3BUTKY. 3a crocoOOM BIUTMBY Ha €KOHOMIYHE 3POCTaHHSI PO3PI3HSIOTH
npsiMi Ta HenpsMi akropu. IIpsMuMu BBaxaroThCs GaKTOpH, sIKi poOIATh
3pocTaHHs (DI3MYHO MOMJIMBUM, 1O HHMX HaleXaTh (AKTOPH IPOIO3MII:
KIJIBKICTh 1 SIKICTh pOOOYMX pecypciB; KUIBKICT 1 SIKICTH NPUPOTHHUX
pecypciB; 00CAT OCHOBHOTO KamiTally; TEXHOJOTis 1 opraHi3aris
BUPOOHMITBA; pIBEHb PO3BHUTKY MiANPUEMHHUIBKAX 37i0HOCTEH B
CYCIIBCTBI.

Henpsimi  hakTopn — 116 yMOBH, SIKi JIO3BOJISIIOTH peali3yBaTh
MOXIIUBOCTI CYCHIJILCTBAa IIO/I0 E€KOHOMIYHOTO 3pOCTaHHS. 3a TaKUMHU
YMOBaMH CTBOPIOIOTHCS (PAaKTOPH MOMHUTY Ta PO3MOALTY, a caMe: 3HIKEHHS
CTYNICHIO MOHOIIONI3aIli PUHKY; MOJATKOBUN KJIIMAaT B EKOHOMIIIi;
eQEeKTUBHICTh KPEIUTHO-0aHKIBCHKOI CHCTEMH; 3POCTaHHS CIIOKUBAIBKUX,
IHBECTHLIIHHMX Ta JIep)KaBHUX BUTPAT; PO3MIMPEHHS €KCIIOPTHHUX MOCTABOK;

MOXITUBHH TIEPEPO3OAIT BUPOOHUUUX PECYPCIB B €KOHOMILII; Jlitoua
cucTeMa PO3MOALTY JJOXOJIB.

ExoHOMiYHE 3pOCTaHHs OTPUMAJI0 HEOAHO3HAYHY OILIHKY. 3 OIHOTO
00Ky, BOHO Ma€ psiJi HO3UTUBHUX ISl KpATHHA HACIIIKIB:

3pOCTa€e iHAyCTpiaJbHA MOTYTHICTh KpaiHy;

301IBIIYETHCS TPOAYKTHBHICTD TIpalli;

OaraTie CyCIILCTBO;

Bce OiIbIIe 3a/10BOJILHSIOTHCS IIOTPEOH HACEIECHHS;

3HW)KYETHCS COIlialbHA HANpyra B CYCITUIBCTBI;

3poctae 000POHO3IATHICTE KpaTHU TOIIIO.

3 nmpyroro 0OKy, €KOHOMIYHE 3pOCTAHHS Ma€ HETaTHBHI HACIIIKH:
3MEHIIYIOTHCSI pecypcH 3eMili, sSIKi He MOXYTh ITOIIOBHIOBATUCE; 3POCTaHHS

212



MIPOMUCIIOBOCTI OOYMOBIIIOE 3a0py/[HEHHS HAaBKOJHUIIHBOTO CEpPEIOBHINA,
110 B Mai{OyTHEOMY MOK€ TIPU3BECTH A0 3arpo3H iCHYBaHHS IUBLII3aALl.

[Tporec eKOHOMIYHOTO 3POCTaHHS CYMPOBOKYETHCS LIUIUM PSIIOM
KIJIBKICHUX Ta SIKICHHX 3MiH Yy CYCIUIBCTBi, cepell SKMX y TepIly 4epry
HEeOoOXiTHO BUJAUIMTH CTPYKTYpHY TpaHc(opMalliro eKoHoMiku. J{ist kpaiH,
SKi CTaJIM Ha IUIIX €KOHOMIYHOI'O 3POCTaHHS, XapaKTepHO, MepIl 3a BCe,
3HW)KEHHS! YaCTKH CLIBCBKOTOCIIOAPCHKOr0 CEKTOPY B 3aralbHOMY 00Cs3i
BUIYCKY HAI[lOHAJBHOI'O TMPOAYKTY. 3MIHM B CTPYKTYpl €KOHOMIKH
CYNpPOBO/IKYIOTECS CEpHO3HMMHU 3MiHaMH B COILIaJbHHUX I1HCTHTYTaX,
TIOBEIIHIII JIFO/ICH Ta 1J1e0JOTiH.

VY HaykoBill JiTepaTypi 3arajibHa Teopisi 3pOCTaHHSI Ipe/CTaBlIeHA
JBOMa HampsMaMu: 1) TIpyHTYeTbCS Ha MOJENSAX, IO TIIOB’s3aHi 3
JIOCHI/DKEHHSIM ~ €K30TeHHUX (DaKTopiB; 2) TIPYHTYETbCS Ha MOJEIIX
JIOCIKEHHS  €HJIOreHHHMX (DAKTOpiB 3pOCTaHHA. IX BigHOCATH 110
HEOKJIACMYHOI ~ MIKOJIM  EKOHOMIYHOro  3pocTaHHs.  OCHOBHMMH
XapaKTepPUCTUKAMH IIMX MOJENEH €: MpUIYIIEHHS NpOo (QYHKI[IOHYBaHHS
€KOHOMIKM B YMOBaX MiJKOBUTOI KOHKYpEHIi; BiICYTHICTh (YHKIIT
CYKYITHOT'O TIONIUTY; BiJICYTHICTh (DYHKIIIT iHBECTHUIIIN; TEXHOJIOTI] y BUTIISII
BHPOOHMYOT (PYHKIIT pa3oM 3 B3a€MO3aMiHHUMH (PAKTOpaMU i MOCTIHHUM
edekToM macmTa0y.

OCHOBOIOJIO)KHUKAMH ~ HEOKJIACHYHUX MOJElIed EeKOHOMIYHOIO
spocranns € P. Comoy i T. CBan. Mogens Cosnoy-CBaHa Ja€ MOXIIHBICTh
PO3KPHUTH B33a€MO3B’SI30K TPHOX JDKEpENl EKOHOMIYHOTO 3pOCTaHHS —
IHBECTHIIIH, YUCETBHOCTI POOOYOi CHIM Ta Kamitarmoo3opoeHocti. Jlis
Jiep’)KaBU Ha €KOHOMIYHE 3POCTaHHS MOMJIMBa uepe3 il BIUIMB Ha HOPMY
3a0Ma/DKEHHS 1 Ha IIBUJIKICTh TEXHIYHOT'O TIPOTpecy.

[oTeHmian €KOHOMIYHOTO 3pOCTAaHHS 3aJEXHTh SK BiJl Makpo-
MOJITHKY, IO TPOBOAWTHCA B JIEpPKaBi, TakK 1 BiJ TOTCHIIHHUX
MOXIIUBOCTEH HaliOHAIFHOI €KOHOMIKH, IO 3YMOBIIIOETHCS CTaAPTOBHMH
YMOBaMH €KOHOMIYHOTO pO3BHUTKY. [Ipy IbOMy YMM BHILE IOTEHIIaN
€KOHOMIYHOTO 3pOCTaHHS, THM MEHIIE eKOHOMika Oynae mijaBaTucs
BUIIAIKOBUM 30BHIIIHIM Ta BHYTPIIIHIM KOH IOHKTYPHHUM CIUIECKaM 1
CTIHKIIMH Oy/je eKOHOMIYHUI PO3BUTOK.

Po3po0isirour HalliOHATBHY CTPATETiI0 CKOHOMIYHOT'O 3POCTaHHS,
HEOOXITHO BUXOMUTH 3 TO3UIlI HAIlIOHATBHOI Oe3reku YKpaiHu, Mo Jae
MOXIIUBICTh BpaxOBYBaTH HaIliOHAJBHI IHTEpECH JepXKaBH, TIJI00aNbHI
MPOIIECH CBITOBOTO PO3BUTKY, KiIacu(iKyBaTH 3arpo3W Ta Iependadyatu
MeXaHi3MH HeJIONYIIEeHHsI HecTablIbHOI CUTYallii B KpaiHi Ta nepepocTaHHs
i1 B HeOe3MmeKy i katacTpody.

BauBor yMOBOIO peatizallii akTyaldbHUX 3aBJaHb CKOHOMIKH €
mepexiji Ha MOJENb CTIHKOrO PO3BUTKY 3 TIEBHMM DIBHEM JEPKaBHOI'O
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peryiioBaHHS €KOHOMIYHHMX IpOIECiB, IO TapaHTye HOpMaJlbHe
(YHKI[IOHYBaHHS 0araToyKJIaHOi eKOHOMIKH Ta 3a0e3redye 30aaHcoBaHe
BUPILIEHHS COLIaJbHO-CKOHOMIYHUX 3aBJaHb 3 METOI 3a/I0BOJICHHS
MoTped HUHIIHBOTO 1 MafOYTHBOTO TIOKOJIHb.

Ha cporopnimHboMy erami ctaHy eKOHOMIKHM Ta PO3BUTKY Y KpaiHH
MIEPIIIOYEPTOBOIO0 3a/1a4cto € (POPMYBaHHS iIHHOBAIIIHOT MOJIENI €KOHOMIKH,
TiABUIIEHHS e()EeKTHUBHOCTI CTPYKTYpPH BUPOOHHUIITBA Y HAIPSIMi 3pOCTaHHS
YaCTKH BUCOKOTEXHOJIOTIYHHUX Traily3eH, 3a0e3reueHHs] KapJUHAIbHUX 3MiH
B MDKHAapOAHIM cremiamizamii Juiss BXO/DKEHHS JAEpXKaBH B CBITOBHH
€KOHOMIYHHUI NPOCTIp.

ON THE CONCEPT OF POSTAL
SUPPLY AND VALUE CHAIN
Tatiana Corejova — Emilia Imriskova

University of Zilina, Univerzitna 1, 010 26 Zilina, Sovakia, tel. +421415133050, E-mail:
tatiana.cor ejova@fpedas.uniza.sk, emilia.imriskova@fpedas.uniza.sk

The concept of value chain was devel oped in 1985 by Michael Porter
in ,,Competitive Advantage'[1] even though the concept of value chain has
existed for twenty years. J. Ramsay has described that asupply chain and
avalue chain are complementary views of an extended enterprise with
integrated business processes enabling the flows of products and servicesin
one direction, and of value and represented by demand and cash flow in the
other [2]. These notions are based on the processes in the firm. In the real
conditions of the postal and delivery service firm the concept has to be
applied on its primary activities and also on supporting activities. The
logigtics is in the postal and delivery service firm one of the primary
activities and it is discussed from the point of view of industry.The size of
postal operator value chain depends on postal operator involvement in a
process of market changes at a postal market. There are postal operators that
make things happen, postal operators, that watch things happen and posta
operators, that wonder what happened. Postal operators try to provide a
high-quality public service. Postal operators should continue providing a
good basic service, even under changing conditions, so as to satisfy the
public and the economy. Leading provider of posta services in the
communication market position itself successfully as a financial services
provider, well placed in the logistics market and a respected player in the
public transport sector.

The changes in the society evoke the evolution from supply chain to
value chain concepts and vice versa. The key trends can be defined in five
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dimensions economy, ecology, demography, technology, regulatory. Also
the consumer behaviour and flows in industry are changing. The consumer
behaviour isimpacted by many external forces and from the point of view
the firms consumer is changing on “smart consumer” by differentiation of
its buying experiences. Product flows trends are impacted by shifts towards
services, Vvirtualisation of products and commodisation of quality.
Information flows trends are connected with information delivering to the
end-consumer, rich-media information, and persondisation. All these
trends impact on the supply and value chain in postal industry and change
the chain.

Supply chains at postal market are centred on the process of
collecting, sorting, transport and delivery. The goal of the supply chain isto
maximize efficiency and coordinate processes along the postal product and
service providing. As supply chains grew and postal operators became
increasingly involved in formalizing the most important structure in postal
environment - the inter-organizational supply network following
competition, liberalization, globalization and all the other factors
influencing postal market, as well as the construction of the supply chain
has to be changed. Relationships expanded across supplier and customer
networks and stakeholders. Collaborative efforts produced additiona value
to the products and services and to the partners involved in the chain.
Combined with information and communication technologies, marketing
dtrategy, innovations, management and operations, these networks
continued to evolve.

Vaue chains and its analysis emerged as a new business
management concept. The goal of a value chain is to maximize vaue
creation along each step for each partner in the chain including the customer
simultaneous with minimizing costs. Furthermore, the value chain extends
beyond the supply chain's final step of product delivery to the end user, into
service and aftermarket support. This requires partners who can supply and
service these new endpoints to add value for the end user. Supply chains are
highly compartmentalized in nature and limited in the type of information
shared and the direction that the information travels. Value chains, on the
other hand, are necessarily collaborative networks requiring coordinated
efforts, high levels of trust, and shared forecasting and inventory
management. Value chains are seen as a mgjor differentiator among
organizations. Recent new stories about value chain leaders such as DHL,
UPS, Canadian Post, Swiss Post, underscore that the manner in which postal
operators implement business strategies based on the types of value chains
they adopt is the manner in which they are differentiated and are able to
lead in their marketplace(s). Vaue chains are necessary for the product,

215



service life cycle to be realized; and the types of relationships, the depth of

value, and the flexibility that partners can contribute to the process can

mean the difference between being a market leader and being a follower.

Nowadays, value chains are influenced by all the others subjects
treatment a the market. The new value chain conception presents Fig.1.
Postal services il fall under the category of public interest. That's the
reason why good access to postal infrastructure, good and reliable quality
and good prices, are of particular importance. In the postal sector, especially
because of the universal service obligations and postal service providers, it
is appropriate to design the value chain in vertical (Upright Value Chain)
and horizontal (Horizontal Vaue Chain) conception.

Upright value chain consigs of external and interna value chain
attributes.

- Externa attributes include socio-economics environment, information
and communication technologies, natural environment, and other
subjects of spatial economic and influence the size of value added.
They also present postal operator opportunities and threats presenting
externa situation analysis. Postal operator can respond to changes and
tendencies in development of appropriate strategies and competitive
advantage findings. Infrastructure, law and finance, human resources,
information and communication technologies, information systems,
technical support, logistics fall under strengths and weaknesses,
depending on the degree of their effective allocation and
implementation and final value added.

- Internal value chain attributesinclude postal operator infrastructure, law
and finance, consumer protection and fair trading, human resource
management, working environment, ICT, securing of resources,
logistics.

Horizontal value chain does not consist only of the basic supply
chain consisting of Collection, Outward Sorting, Transportation, Inward
Sorting and Delivery. Customer and Market definition, Marketing, Research
and Development, Output, End Product, Final Settlement and last but not
least Environment Protection was included. Environment protection became
an unthinkable detail of postal value chain. European Mail Industry
Platform has recently published study named “The Facts of our Vaue
Chain”, that includes facts, figures and arguments to challenge common
environmental myths that unfairly hurt the reputation of our collective
industry.

New concept of value chain was outlined to respect the main goals of
postal operators in the future. Mainly, to ensure customers - providing
friendly services, optimizing of the postal outlets, build new and modern
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sorting centres. Many postal operatorstry to cut operational costsin the face
of decreasing shipment volumes. Reduce non operating spending through
forceful cuts of indirect costs. Current challenges can be seen as an
opportunity to strengthen mail business: making parcel business benefit
from growth in e-commerce, support customersin the digitalization of their
communications, continuousy improve performance domestic core
business and internationally, sustain direct marketing business.

The degree of effective postal operator competitiveness in the postal
market does not determine only the total number of active postal operator at
the market and the size of their market share, but also the existence of
potential substitutes, customer purchasing power, and risk of entering the
new postal operators the postal market. Firs combination — customer
purchasing power and new potential postal operators entering the postal
market can be an opportunity or athreat to the national postal operator,
having a monopoly over the domestic market. Value chain shift also means
the transformation of traditional supply chain consisting of collection,
sorting, transportation and delivery. Business orientation of the posta
operator is changed as well. The new value chain does not focus on
processes, but primarily on the market and customers. Value chains of
suppliers, postal operators and state present one large value chain, mainly
market subject value chain trying to meet demand for certain
products/services, in order to meet customer requirements and make high
profits.
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Fig.1 The New Postal Value Chain
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Knowledge supportive infrastructure is component of methodical
framework for exploration of knowledge processes in economics.

Knowledge economics underlines the request of growth, based on
competence to produce, extend and utilize new knowledge. For fulfilment of
this requed, it is necessary to have active approach not only to content of
knowledge economy, but also to desgn andcreation of supportive
instruments, processes and tools which present knowledge supportive
infragtructure. Various tools of knowledge supportive infragtructure are
gradually evolved in particular countries and regions, but this evolution is not
equable. As key aspects of knowledge economy are in general consdered
science and research, human capital and innovative business;, or more
precisdy, knowledge economy is connected with infrastructure of university
centres which provide skilled, well-educated and crestive researchers what
results into innovations and capital allowing the converson of innovative
ideasinto assets.

It is necessary to specify the term knowledge supportive
infrastructure, because it is different understood in particular information
sources in Slovakia and abroad. Theinterpretations of term are focused on:

5. dements, in which are created knowledge and databases of
knowledge;
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6. dements which ensure transfer of knowledge between particular
subjects, which realize policy and drategies focused on obtaining,
diffusion and utilization of knowledge;

7. deements, which support creation and transfer of knowledge;

8. dements, which allow the storage and pr otection of knowledge. [1]
The categorization of particular elements of knowledge supportive

infragructure has torise from its definition in broader and narrower
meaning and can be redlized according to OECD based on the main activity
(institutional classification) and according to characteristics of research and
development programs (functiona classification).

Inditutional classification leans on characteristic qudities of
particular ingtitutions, which realize or finance research and development
and it is possible to allocate them to individual sectors of economy in the
term of resources flows. In this regard, is it possible to speak of business,
public, private and non-profit sector.

Functiona classification mostly explores substance of research and
development activities in particular institutions and distinguish three types
of these activities: basic research, applied research and experimental
development.

Mentioned categorization according OECD is focused on
classification of activities and services in the research and devel opment, but
it does not include institutions which execute individua tasks in the
processes of creation of knowledge (e. g. educational institutions),
knowledge and technology transfer (e. g. interconnected network
infrastructure), including support for creation and transfer of knowledge
and services focused on storage and protection of knowledge (e. g. patent
protection, copyrights, licence policy, etc.). These ingtitutions have specific
form in particular countries depending up development and connections to
external environment. [1]

Knowl edge supportive infrasiructure includes these ingtitutions: business
incubator, industrial and business park, regional innovation centre, spin-off
business, gart-up business, technologic park, technologic innovation centre,
technologic incubator, university research park, sciencetechnology park,
scientific park, knowledge broker centre, innovative networks, etc.

Ingtitutions in terms of ingtitutionalism include not only institutions,
but also laws, policies, supportive mechanism, determination of rights, etc.
Knowledge supportive infrastructure is supported also by librarian systems
and information systems for research, devel opment and innovations.

In Sovakia, the situation concerned with creation and devel opment of
knowledge supportive infrastructure is relatively complicated. State does not
give sufficient consideration to particular types of ingitutions. There absents
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ther definition; aso their understanding is different in the member countries
of V4 (Poland, Hungary, the Czech Republic and Sovakia).

In thisarticle, there are mentioned several examples of listed facts.

Fig. 1 presents brief review about industrial parks in the member
countries of V4. Hungary has become pioneer in this fied, whereas
Slovakia was the last country from listed member countries, which showed
an interest about industrial parks. Thefirst industrial park there was founded
in 1999. [5]

Fig. 1 Comparison of situation concerned indudirial parksin the member

countries of V4

the Czech .
Poland Hungary Republic Slovakia
Act about Act about Development | Act about
individua regional Program support for
economic devel opment issued by establishment
zones (20 (No. Ministry of of industria
October XX1/1996) Industry and parks (No.
1994) Resolution of Business of 193/2001 Cal.
Act about Government the Czech of Laws)
L egal change the (No. 189/1996 | Republic
framewor k act about about the (1998)
individua status of realized by
economic industrial Czechinvest
zones (23 parks)
December Concept of
2000) Industrial Park
Network
Devel opment
Foundatlon 5 September
of thefirst 1995 1999
industrial (EURO- | 199071991 1998 (Industria
park or PARK (Gyon) Park Vrable)
economic Miele)
zone
Number of . . . .
industrial 23industrid | g0 jngugrig | 228 Industrial o
arks or and _ parks (April _parks (_71 9 industrial
p ) technologic 2003 industrial parks
economic parks ) Zones)
zones
Tod areaot | 51 558500 | 9303000 7 886 690 4903 500
country [ha]
Total areaof | 575569 8400 2149 509,46
parks[ha]
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Proportion of
area

of parks
(zones)
tothetotal
area[%]

0,000119 0,09029 0,02725 0,000104

38900000 | 10 175000 10 206 436 5379 780
(2002) (2002) (2001) (2001)

Population

Source: ZUBKOVA, M. - SZABOVA, A.: Priemyselne parky v krajinach V4.
4. medznarodne vedecke sympozium, Bratislava, 16.-17. 9. 2003, s. 174 —
177.

So far, there has not been given sufficient consideration to the
guestions about establishment, characteristics, localization, existence and
contribution of science-technology parks in Slovakia. During 1998 — 1999,
the project focused on establishment of science-technology park in
Bratislava area financed by fund Phare CBC, was elaborated. In fact, none
science-technology park was established following this project. Agency
SARIO (Slovak Investment and Trade Development Agency) has none
science-technology park in Slovakia in its database. In spite of this, in 2001
there was established Science-Technology Park in Zilina, which foundation
was initiated by the University of Zilina. Further, there were established
Industrial-Technology Park Zahorie; Science-Technology Park VY CHOD
in Kosice (by the Technical University in Kosice) and Technopark CEPIT
in Bratislava.

There are several reasons, why science-technology parks do not rise
in Slovakia

9.there does not exist stimulus which would support their
establishment;

10. there absent pro-innovative clime in state; support of
innovative projectsis insufficient;

11. so far, investment stimulus have been focused on
industrial production;

12. there does not exist sufficient level of networking;

13. universities do not have adequate legislative and financial

competency for establishment science-technology parks. [1]

In Sovakia, networks and cluster s asaform of association of small
and medium enterprises are not legally defined. Individual personal entities
can join in order to achieve purpose of association; usualy it is the
generation of profit. Association of personal entities does not have its own
legal personality and is not a corporate entity. Association of corporate
entities does not allow corporation of persona entities even though they are
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persona business subjects. This association is created in order to protect
interests of member corporate entities or to accomplish another purpose,
which must not be in conflict with good manners.

All programsin the Slovak Republic focused on networks and clusters,
try to influence approach of enterprises to the cooperation and to create less
formal relations between entrepreneurs. Some networks were condraint to
formal relations only because of acquirement public financial resources for
common activities. After funding discontinuance, it sometimes leads to
weakening or ending of activities Other reasons for decompostion of
networks were political changes in the regions. Many networks were created
within the frame of clugers, even though they need not be especiadly
connected to clugter initiatives. In spite of this, the creation of formal of
informal networks is significant component of initiatives for clusters support.

(3l

Intellectual property isfurther component of knowledge supportive
infrastructure. It is necessary to point out, that in Slovakia, scientific-
technological, business and other knowledge and skills (know-how) have
dtarted to be used more carefully. Also their owners started to more
appreciate their value. Protection of intellectual property is connected with
many international agreements, pacts and consensus. [4]

Element supporting creation and transfer of knowledge in Sovakiais
Act No. 132/2002 Cal. of Laws about science, which determinates terms;
sections of research and devdopment; tasks of state adminigration centra
organs, conditions and forms of providing subsidies, system of evaluation;
rights and obligations of corporate entities performed in research
and deved opment. Another act - Act about science and technology is under
proposal.

On the behalf of improvement of innovation potential of Slovak
enterprises performs also Innovation Palicy of the Sovak Republic. Its
strategic aim is to achieve, that innovations would be one of the main tools
for knowledge economy development and high economic growth of the
Slovak Republic with a view to reach level of the highly-developed
economics of the European Union.

Importance of interaction in innovation processes confirms fact, that
interconnection, transfer and networking are significant tools for knowledge
exchange and learning. Advantage consists in acquisition of complement
sources, which are not available for individual participants. Much of
external effects, which can be realized through knowledge, depend on
capability to find suitable partner, to utilize external knowledge
and to manage relations network in order to uprise “lock-in" and “path-
dependency” effects.
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Most of enterprises and other participants are able to find partners
for cooperation and to collaborate on knowledge sharing and utilizing not
only within regional but also international environment. Ingtitutions which
does not have knowledge supportive infrastructure, do not collaborate and
convert knowledge. In the long term, they reduce their knowledge basis and
decrease ability to come into exchange relations with other enterprises and
ingtitutions. On the other hand, organizations opened for new trends are
characterized by high level of flexibility, continual improvement of their
ability to learn, as well as opportunity of creation knowledge basis and its
effective utilization.

Following the concept of knowledge society creation is it possible to
point out, that knowledge supportive infrastructure significantly influences
creation and development of innovation processes in the regional, national
and also international scope.
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The recent performance measurement literature recommends
managers to design and use the new systems of performance measurement
which conclude both financial and non-financial measures. Kaplan and
Norton (1992) are in favour of Balance Scorecards implementations, Nanni
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et al. (1992) suggest usage of integrated performance measurement systems.
All these proposals put more emphasis on non-financial measures such as
customers and interna processes in order to reflect the performance of
enterprisesin positive manner.

The aim of research done in 2007 as a part of my dissertation thesis
was to find out which measures Slovak enterprises use, classify them into
categories of financia and non-financial measures and map the situation to
which extend these companies use systems such as Balanced Scorecard and
other integrated performance measurement systems. The research sample
consisted of 11 % from food and brewery, 16 % textiles, 8 % wood and
paper, 7 % chemicals, 7 % non-metallic mineral products, 6 % metals, 14 %
machinery, 13 % electronics, 6 % power supply, 6 % construction in
comparison to 52 companies which underwent the hypothesis testing of
which 12 % were food and brewery, 18 % textiles, 8 % wood and paper, 8
% chemicals, 6 % other non-metallic mineral products, 4 % metal, 15 %
machinery, 13 % €electronics, 6 % for power supply, 6 % construction
industries. We could say that all the representative industries of East
Slovakia in which large companies operate there were covered. We
concentrate on private owned companies, either limited or incorporated,
other legal forms we do not examine due to state regulations and other
exceptions in managing their way of business and gaining their special
purposes as aims of their existence.

We adopted hypothesis that companies persis more on usage of
financial measures then on non-financial. We divided companies into two
groups according the legal ownership of enterprise: limited companies and
incorporated. In our sample, there were 23 limited companies from which
18 use more financial measures to compare to 5 of them which use more
non financial measures. In the case of incorporated companies which were
29, from which 27 more relied on use of financia measures over non-
financial and two used more non-financial measures. Next we examined
how many companies used any form of integrated performance
measurement system. From 52 East Sovak large industrial, power supply
and construction companies 17 had implemented some kind of performance
measurement system and 35 had not. From 17 enterprises which use
integrated performance measurement system seven used higher portion of
non-financial measures to compare with financial. In second hypothesis we
tested rather companies having implemented performance measurement
system use more non-financial measures to compare with companies
without integrated performance measurement system which relied more on
financial measures. We didinguish for major strategy types used in
enterprises. Reactive were 13 companies from which five used more non-
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financial measures; and five defensive companies, al preferred financia
measures. In this case we focused rather on strategy which was identified in
a company had consequence on the use of above mentioned types of
measures. We stated the hypothesis that enterprises with reactive strategy
relied on non-financial measures to compare with enterprises with defensive
type of strategy which should use more financial ratios.

According to twelve characteristics on production process,
employment, procurement and other areas we divided companies into two
groups according to much centralized they were. The following features
were covered: decision on new product, budget setting, working methods
and production principles, the choice of used machinery and tools,
requirement on subordinate workers, choice of vendors and subcontractors,
selection of machinery brand and type, the cost control methods application,
setting the sale price, job, task and role descriptions, pays to subordinate
workers. We distinguished between 25 centralized and 27 decentralized
companies. The hypothesis we adopted stated that centralized companies
morerelied on financial measuresthen decentralized firms.

Finally, companies were divided into two groups according how their
management felt the uncertainty in costs, work force, prices, changes in
production methods, in market and distribution chain. The final hypothesis
examined rel ations between rate of perceived environmental uncertainty and
the usage of financial and non-financial measures.

The first hypothesis stated that companies relied more on financia
measures to compare with non-financial measures. We approved it, but we
also have to admit that the use of non-financial measures is growing from
year to year. The second hypothesis stated that companies those had adopt
the integrated performance measurement systems used more non-financial
measures to compare with companies which hadn’t. More than 41 % of
companies with implemented performance measurement system used higher
portion of non-financial measures to compare with 0 % of companies which
hadn’t integrated performance measurement systems. The hypothesis was
proved, too. The third hypothesis tested the relations between strategy type
and use of financial and non-financial measures. More than 38 % companies
with reactive type of strategy used more non-financial measures to compare
with 0 % companies applying defensive strategy, but the confidentia
intervals overleapt so we couldn’t generalize. On research sample the
hypothesis was proved. For other considerations, the deeper insight is
needed. In fourth hypothesis we tried to connect the organizational structure
with measures which were used in company. We assume that companies
with centralized structure relied more on tracking the financial measures
more than decentralized companies. In our findings, more than 56 % of
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centralized companiesrelied on financial measures to compare with 37 % of
decentralized companies. But, as the previous hypothesis, this was proved
only on research sample, but to make genera judgement it is necessary to
narrow the confidential intervals and conduct proportionality tests again.

The final hypothesis tracked the rel ationship between perceived level
of uncertainty and used types of measures in companies. The hypothesis
stated whether companies where management felt the higher level of
perceived uncertainty used more non-financial measures to compare with
companies whose management was less aware of environmental
uncertainty. We found that more than 18 % of companies with higher level
of perceived environmental uncertainty depended more on non-financial
measures to compare with those with lower perceived leve of
environmental uncertainty where all such companies relied more on
financial measures. Also, the hypothesis was proved on research sample but
to enhance it for al companiesthe deeper survey is needed.
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TEOPETHYECKHUE ACIIEKTBI OHEHKHU YPOBHSA
KAYECTBA B COEPE YCIYT
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Kaxnplii 1eHp MBI cTankuBaeMcsi co chepoil yciyr, KaxIblid JeHb
obpalaeM BHUMAHHME HA TO, KaK HAc OOCIYXHIM, OCTaIUCh JIU MBI
JIOBOJIBHBI 3TUM, 3ayMbIBa€MCsl, IPUJIEM JIX MBI U B CIEAYIOLIUNA pa3 Tyaa.
Cdepa ycnyr B pa3BUTHIX CTpaHax MO JIAHHBIM CTaTUCTUKH COCTaBIISIET
3agactyto Oonee 70 % 3aHATOro B HeWl HaceleHWs W JaeT OUIYTHMBIH
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9KOHOMHYECKUH 3 (eKT a1 rocynapersa. HekoTopsle CTpaHbI SIBISIOTCS
3aBUCHMBIMHU OT C(pepbl yCIyr W )KUBYT 3a cueT 3Toro. OIHAKO, KayecTBO
Npe/UlaraéMbIX YCIYyT 3aBUCHT OT MHOIHX TePEMEHHBIX (HaKTOpoB, a
OLIEHKOM YpOBHsI KadecTBa YCIyI B 3TOH cdepe 3aHMMaloTcs HEMHOrue
YUYEHBIE U €lIe MEHbIIe POCCUICKUX MpeANpPHUHUMATENCH- IPAKTHKOB. DTO
00YCIIOBJIEHO OCOOEHHOCTSIMU M CIIEHU(HUKOH CEPBHCHON JNESTENBbHOCTH,
KOTOpasi, KakK IPaBWIIO, BOCIPUHHMAETCS KIMEHTAMH Ha YpPOBHE
OUIYIICHHUH, SBIISECTCS HEOCI3aEMOW M IOTOMY TPYAHO OLIEHHBAEMON.

OCHOBBIBasICh Ha OMPENCTICHHNA TEPMUHA KAUYECTBO», H3JI0KECHHOM
B T'OCT P HCO 9000-2005 «xa4yecTBO: CTENEHb COOTBETCTBUS
COBOKYITHOCTH MPUCYLIHX XapaKTEPUCTUK TpeOOBaHUAM,
HCCIIeIoBaTENbCKas paboTa ObLIa MOCTPOCHA CIEMYIOIINM 00pa3oM:

1) wu3y4YeHbl OCHOBHBIC TEPMHHBI U OMpPEACICHHUS, BCTPEUarOLIHeCs

B cdepe ycIyT;

2) [naHa OIIEHKa OMpPE/CICHHUM ITUX TEPMHHOB;

3) U3ydYeHBI OCHOBHBIC XapaKTEPUCTHKU YCIYTH;

4) u3ydYeHBI OCHOBHbIE DIIEMEHTHI - YYACTHUKH CHephl yeayT;

5) wu3ydeHbl HOPMATHBHO-TEXHHUYECKHE JOKYMEHTBI, B KOTOPBIX
H3JI0KEHBI TPeOOBaHMUs, TPEABABISEMBIE K YCIyre, U KOTOPbIC
HCTIONB3YIOTCS JUTS TIOJTBEPKICHHS COOTBETCTBHS;

6) u3yd4eHbBI OCHOBHBIC METOAMKH, HCIIOJNB3yeMbIe MNPH OICHKE
YpOBHS KadyecTBa B cdepe YCIyr, HX JOCTOUHCTBA H
HEJIOCTATKH.

[lepBoHauapHOC BHUMAHHE YYEHBIX B cdepe YCIYr MPUBIEKAIOT
OCHOBHBIC TEPMHUHBI M UX JCHUHUIINH, KOTOPBIC 3a4aCTyI0 HE YIPOIIAOT
HCCIIEIOBATENbCKUE 3a/Ia4d, & BHOCAT B HX pCIICHHE CYLISCTBEHHYIO
nyraHuily. boiee rmyOokoe moHuMaHHe chepbl YCIYT BO3MOXKHO 4epe3
pacCMOTPEHHE OCHOBHBIX KIIOYEBBIX TEPMHHOB: cdepa YCIyr, yciyra,
00CITy)KHBaHHE, CEPBUC M HX KAueCTBO, Yepe3 OMpeelieHHe YJaCTHUKOB
cepbl yCIyr U 4epe3 pacKphiTHE OCHOBHBIX MPOIECCOB, MPOTEKAIOUINX B
aTOl chepe.

B chepe ycmyr MOXKHO BCTPETHTh OFPOMHOE pa3HOOOpasue
TPAKTOBOK U ONpE/CICHUH OCHOBHBIX TEPMHHOB, HEKOTOpbIE W3 HHX
crarmaptusupoBasl B TOCT P 50646-94 / TOCT 30335-95 «Ycayru
HaceneHUro. TepMHUHBI M OMNpENeNeHUs», HO OCTAIOTCS CIOPHBIMU H
MPOOIDKAIOT YTOYHATHCS. Hampumep, moHsTHs «cdepa ycmyr» u «chepa
00CITY)KHBaHHD» OYCHb YaCTO HCMOJB3YIOTCS KAK CHHOHUMBI, C MOJAMEHOM
apyr apyra. OpmHako, AC(UHHUIUM 3TUX TEPMHHOB YKa3bIBAIOT HA HX
HETOXeCTBeHHOCTh. Cepa 00CTYy)KMBaHHS SBISIETCS CKOPEE COCTABHBIM
aneMeHTOM cdepsl  yoryr. B chepe oOcimyxuBaHusS HAOIIOIAIOTCS
MHKpPOIPOIIECCH, a B cdepe ycayr — Makpomporeccel. Takoll BBIBOA
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TI03BOJISIET paccMaTpuBaTh chepy yciyr u chepy odcinyKuBaHUs HE TOIBKO
€ TOYKH 3pEHHUS IPOLIECCHOI0 MOAX0/a, HO U CUCTEMHOT 0.

CpaBHeHHE ycIyr M MaTepHUalbHBIX TOBApOB OUYEHb YacTO
MIOCTPOEHO HA WX OTIMYHUTEIBHBIX OCOOCHHOCTSAX. B KauecTBe OCHOBHBIX
OOIIENPHUHATHIX ~ XapaKTepUCTHK  yCIYTH  NPUHIATO  paccMaTpuBaTh
HEMaTepHaJbHOCTh (HEOCSI3aeMOCTh), HEOTAEIMMOCTh OT HWCTOYHHKA,
HECOXPaHIEMOCTb U HEIIOCTOSIHCTBO KAa4eCTBa, KOTOPBIE CErOHS SIBISIOTCA
0a30BBIMH JJIs1 TaKk Ha3biBaeMod mapamurmel 4 HE. ABTopoM HacToseit
paboTel  OBUT  JONMONIHEH psiI OCHOBHBIX  XapaKTEPHCTHK  YCIYTH,
pa3paboTaHa KpUTepUaibHas MaTPUIA OCHOBHBIX XapaKTEPUCTUK YCIYTH, a
Takke ObUIa CcJelaHa OLEHKa CTEleHH TPOSBIEHUS TOW WJIM WHOU
XapaKTEepUCTUKU YCIYTH U BIUSHUS €€ Ha KauecTBO.

OCHOBHBIMU ~ 3JIeMEHTaMH Cc]epbl  YCIyr SBISIOTCS  KJIWEHT,
CEpBUCHBIN CIyXalui, GU3NIECKOoe OKPY)KEHHE U cucTeMa JoctaBkd. OT
TOTO, HACKOJBKO CIaXEHO M OpraHU30BAaHO B3aUMOAEHUCTBHE OITHX
JJIEMEHTOB, 3aBHCUT KadeCTBO MPEJOCTaBISIEMOM YCIYId, CEpBHC U
nocjeayomas  yIAOBIETBOPEHHOCTb  KJIMEHTOB. (CXeMaTHYHO  3TO
B3aMMOJICHiCTBHE MOXXKHO H300pasuth Ha pucyHke 1. Takoit momxon
TIO3BOJISIET OpraHu3anusIM c(hepbl YCIyr MOCTPOUTH CBOIO paboTy Hamboee
palMOHATIBHO, MPOCIEIUTh LENOYKY B3aUMOACHCTBUM MEXAY 3IeMEHTaMU
cdepsl yCIyr M, €Ciii 3TO BO3MOXHO, MCKIIIOUYUTH HEKOTOpPBIE 3JIEMEHTHI,
OINITUMU3UPYS CBOIO paboTy, yAenuTh Oolblliee BHUIMAaHHE TOMY 3JIEMEHTY,
KOTOpBIN SIBIISIETCSl IEMCTBUTENFHO HamOosiee BakHBIM. Hampumep, B
HEKOTOPBIX BHIAaX JESATEIBHOCTH Ccgepbl YCIyr MOXHO OTKa3aTbhCs OT
CEpBUCHOTO CIyXKalmlero H (U3UYECKOTO OKPYXKEHHUS, OpraHW30BaB
B3aMMOJICHCTBHE C KJIMEHTOM Yepe3 CHCTeMY JIOCTaBKH (Ipoja)ka aBHa- U
KEJIE3HOJOPOXKHBIX OHJIETOB, OIUIaTa KOMMYHAJBbHBIX M JPYrHX YCIyT
Yyepe3 CUCTEMBI JUCTaHIIMOHHBIX TUIATEXEN ).

= ey e A
Drzamczawif FRIpsECETE
TEERERR - - EE SR
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Pucynok 1 — B3aumopeiicTBue 31eMeHTOB chepbl ycayr

Knaccudukarnms BunoB yenyr B Poccuiickoit denepanyn (P®) nana
B OOmepoccuiickoM Kiaccu(uKaTope OKa3aHHs YCIYyr HaCeJIeHUI0
OKVH 002-93. Hcnone3ys mnepeueHb BKIIOYEHHBIX TIPYyNN YCIyr B
knaccudukaTop, HaMH ~ ObUIM  TPOAHAJIM3MPOBAHBI  TPeOOBaHMS,
NIpEABSBIIIEMbIE K YCIyraM B HOPMAaTHBHO-TEXHHYECKUX JOKYyMEHTaXx.
Takue rpynmsl yCIyr Kak YCIYTH CBSI3H, YCIYTH YUPEXKICHHH KYJIbTYpHI,
YCIYTU TNPaBOBOIO XapakTepa, YCIYrH B cHCTeMe oOpa3oBaHHMs, MpodHe
YCIYTW HAacelleHHI0 HEe HMEIOT eIWHBIX TpeOOBaHWH, H3JI0KEHHBIX B
cra"gaprax Poccuiickoil denepanuy, a 3a4acTyr0 INPOMNMCAaHBI B Pa3HBIX
OTpaclieBBIX TOKYMEHTaX, YTO OCIIOXKHSET pabdoTy C 3TUMH BHIAMHU YCIIyT
10 OIIEHKE MX KadecTBa. Te ke rpynmsl yciyr (OBITOBBIE YCIYIH, YCIyTH
MACCA)KUPCKOTO  TPAHCHOPTA,  JKWJIMIIHO-KOMMYHAQJIBHBIE  YCIIYTH,
TYPHCTCKHE M SKCKYPCHOHHBIE YCIYTH, YCIyrd (PU3NUECKOH KYIBTYPHI U
CriopTa, MEIUIUHCKUE YCIYTH, CaHaTOPHO-0370pOBUTEIbHBIE YCIIYTH,
BETEpUHApHBIE  YCIYTH, yCIyrd OaHKOB, YCIYI'W TOPTrOBIM U
OOIIECTBEHHOTO0 THTAHUS, YCIYTM PBIHKOB), IUISi KOTOPBIX CTaHAAPTHI
YaCTHYHO pa3paboTaHbl, HE MOI'YT OBITH NPHMEHEHBI B IIOJHOW Mepe,
MIOCKOJIbKY HEKOTOpBblE M3 HHUX TpeOYIOT OCHOBATENIBHOI'O IEPEcMOTpa,
YCOBEPILICHCTBOBAHMS u COTJIaCOBAHUS c JIEWCTBYIOIIUM
3aKOHOAATENbCTBOM PD.

OneHka KadyecTBa YCIHyr Oblla TpOBEAEHAa C HCIIOIb30BAaHHEM
Meromuk SERVQUAL, ocHOBaHHOW Ha MOJENH PACXOXKJICHHS KadecTBa
yenyru, 1 Mystery Shopping (taiiHbli OKyTaTens).

®OPMYBAHHA AKOCTI TPAHCIIOPTHUX ITOCJIVT,
O CTABLVII3YE€ INIEPEBE3EHHA

Kyuepyx I 1O.
Hayionanonuii asiayiuinui ynisepcumem, Kuiis, Ykpaina

Jlo HeaBHBOro Yacy OUTBIIICTh TPAHCIIOPTHUX MiJIPHEMCTB Y KpaiHH
BUKOHYBaJIM TUIBKH TIEpeBi3HI omepamnii, He MIKIyIOYHCh PO HaJaHHS
CIEKTPY IHIIHMX MOCIYT TpaHcnopty. Lle Oyno BUKIMKAHO aJIMiHICTPaTHBHO-
KOMaH/IHOI0 CHCTEMOIO YIpaBJIiHHSA B KpaiHi, BIJICYTHICTIO KOHKYpEHIIi i
PUHKOBHMX BigHOcMH. HOBI eKOHOMiuHI yMOBHM, (OpPMYBaHHS pUHKY
TPaHCIOPTHUX  TOCIYT, TOsSBAa 1 TOCWICHHS  KOHKYPCHINi  Mix
MAIIPUEMCTBAMH TPAHCIIOPTY IPUITYCKAIOTh aKTUBHE 3aCTOCYBaHHS 1HIIOTO
MAXO0MY O YNPAaBJIiHHS TPAHCIIOPTHUMHM IOCIYTaMH, SIKUH 3aCHOBYETBHCS Ha
SIKOCTI TIOCIIYT, 1110 HaJar0ThCSI.
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3 iHmoro OOKy, Cy4YacHHH CTaH €KOHOMIKH, HEBH3HAYEHICTh
30BHIIIHBOI'O CEPEAOBHINA CYTTEBO BIUIMHYJIM Ha OOCSATH II€pPEBE3CHb BCiMa
BUJaMHU TPAHCIIOPTY, 3HM3WJINCH IIEPEBE3CHHS BaHTAXIB 1 MacaxupiB. Y
TAKUX yMOBaX OCHOBHHMM CTaOuIi3ylounM (hakTOpoM MOBHHEH OYTH ITOITHT.
[TigBuIIEHHST TOMUTY MOKHA 3a0€3MeUnTH (OPMYBAHHSAM HOBHX ITIXOJIB 1O
SIKOCTI TPAHCHIOPTHHX TOCIIYT, IO HAJAIOThCS.

CyuacHi yMOBH TOTpeOYIOTh BiJl TPAHCIOPTHUX IIiJIIPHEMCTB, IO
OepyTh y4acTh y PO3IOJiTI TOTOBOI MPOAYKINi, 3a0e3redyBaTH CKOPOYCHHS
Yyacy Ha TPaHCIOPTYBAHHS, ITiIBUILEHHS PiBHS cepBicy. Y IJIOMY Ile O3Hayae
pyX Ha3ycTpiu CHOXXMBA4eBi TPAaHCIOPTHUX THochyr. Taka cuTyamis
KOHKPETHO BHUPAXXAa€ThCS B HAJaHHI PI3HUX HETPAAWIIHHUX JTOJATKOBHX
MOCTYT, a TAKOX y IMTUPOKOMACIITAOHOMY BUKOPHUCTaHHI HOBITHIX JOCATHCHB
B obsacti komyHikamii 1 iHpopmaru3zanii. Hananns tpancnoptaumu dipMamu
HOBUX JIOJATKOBHX ITOCIYT JIO3BOJISIE PO3MIMPUTH KOJO IXHBOI KIIIEHTYpH,
30iMbIIMTH TTPUOYTOK BiA pearizamii NMpomyKIii, MOJermye W HPUCKOPIOE
BITPOBA/PKEHHSI HOBHX TPAHCHOPTHHUX TEXHOJIOTIH, MiJBHILYE CTAOIIBHICTD i
MIIHICTh 3B'SA3KIB Ha PUHKY TpPAHCHOPTHHX Imociyr. HoBi HanpsMku B
cTparerii TpaHCOPTHHUX (ipM BeayTh O MiJBHIIEHHS EKOHOMIYHOI
epeKkTUBHOCTI BCi€l BUPOOHMYO-30yTOBOI  MAISUIBHOCTI  KOMIIaHii, IO
KOPHCTYETHCS IXHIMH TIOCTYTaMHu.

ToMy y cy4acHHX yMOBaxX BHUHHKA€ HEOOXiTHICTh Kiacu(ikamii
TPaHCIIOPTHUX TOCIYT Ha

e [Tociyry, OB’ s3aHi i3 TPAHCIIOPTYBAHHSIM MPOJTYKIIi T

e [Tocnyru, moB’si3aHi i3 CepBiCOM, IO HANpPAaBJICHI Ha IIiIBUIICHHS
SIKOCTI.

AHami3  BITYM3HSHOTO 1  3apyODKHOIO  JIOCBiy  JIO3BOJISE
3aMpoONOHYBATH HACTYITHY KIacH(DiKaIliF0 TPAHCIOPTHUX TociyT (puc.1):
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TDaHCl’IODTHi MOCJIYTH

| S—

Ilo Bugy
nisiapHOCTL

Ilo Bugy

CIOKHBAYA MoB’si3aHi i3 cepBicom

3a xapakTepom RisIbHOCTI

[ | | I—I—I

3oBHimHI (He
TPaHCIIOPTHI

IlepeBizHi He nepeBi3ui Buyrpimmi

Tpaucnoprro-€KCIIE IUIITHL

Cxiaachki
Kowmepitiiiai

ITixroroska 1o IEPEBE3CHHS
TTocnyru mo 36epexenHio [
JloricTuuHi
Tadopmariiiai

Openjia TPaHCIIOPTHUX

Banraxo-PO3BAHTAKYBaJIbHI

TexHomoriuni

Puc. 1 Knacugikanisi TpaHCIOPTHHX NOCTYT

3a O03HAaKOI0 B3a€EMO3B'SI3KY 3 OCHOBHOKO MiSUTBHICTIO MIANIPUEMCTB
TPAHCIOPTY MOCIIYTH MiAPO3IIJISIFOTECS Ha MEpeBi3Hi (TOOTO IO BKIIIOYAIOTH B
TOMY a00 IHIIIOMY BUIJISA/ €IEMEHT IEePEBE3eHHs) 1 He MepeBi3Hi.

[To BurmsAny cmoxkuBaya, SIKOMY HaJa€ThCs MOCIyra, — Ha 30BHIMIHI
(HamaHHS HETPAaHCIIOPTHUM MiANPUEMCTBAM 1 OpraHi3amisM) i BHYTpIlIHI,
TOOTO IO HATAIOTHCS THIIUM TiAMPUEMCTBAM i OpraHi3allisM TPaHCIOPTY abo
IHIMX Tany3ed. Hanpukiaa, BHYTPIIIHIMHE € ITOCITYTH 33 MOAAHHIM PYXOMOT'O
CKJaJly aBTOTPAHCIIOPTHUM  MiJIPHUEMCTBOM  EKCHEIUTOPCHKOMY ISt
BUKOHAHHSI TIEPEBE3CHb.

[To xapakTepy MisTIBHOCTI, TIOB’sI3aHi i3 CEpBiCOM, 3 HaJaHHSIM IECBHOI
MOCIIYT'H, — Ha TEXHOJIOTiYHi, KOMEpIiiHi, iH(opMamiiiHi, JOTICTHYHI 1 Tak
nani. B ocraHHil 9ac mUTOMa Bara TakMX MOCIYT 30UIBIIYETHCA 1, 38 TyMKOIO
eKcriepTiB, nocsirae g0 70 BiJCOTKIB JOXOAIB MiANPUEMCTB TPAHCIIOPTY.
Oco0yuBy yBary 3 TOYKU 30py CTaOLTi3aIlii MepeBe3cHb HA CY4aCHOMY €Tarti
HaOyBaIOTh JIOTICTUYHI TPAHCIIOPTHI MOCITYTH.

OcTaHHIM YacoM BaXJIMBICTh 1 3HAYYLIICTh JIOTICTUYHUX IOCIYT
TIOCTIHHO 3pOCTa€, PO3IIMPIOETHCS 1HIYCTPis MOCIYr 1 Bce OULIBIIE YHCIO
KOMIIaHId 1 TpaI[iBHUKIB BKIIOYAOTECA B Hei. L{immil psim JoricTUYHUX
MOCepEeTHHUKIB CTa€ IiANPUEMCTBAMH CEPBICYy, B SKHUX IOCIYIH HEPO3PUBHO
MOB's13aH1 3 TPAHCIOPTYBaHHAM TOBApiB, NMPUYOMY BapTICTh IMOCIYT MOXKE
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repeBepiIyBaTH BHUTPAaTH Ha TPAHCIOPTYBaHHS Ta BCE 4YacTille Ie
TIOB’SI3YETHCS 3 SIKICTIO MTOCITYT TPAHCIIOPTY.

Tinbkn BUCOKUI piBEHb SKOCTI OOCIYTOBYBaHHS MOXeE 3a0€311EUNTH
Ha/iHHAN CIOXKMBYMH PUHOK JUTS IOCIYT MiJNPUEMCTB TPaHCIIOpTY. Brucoknit
piBeHB SIKOCTI ¥ e(eKTHBHOCTI OOCIYyroByBaHHsS MOBWHHI ITiAKPIIUIIOBATUCS
BIJIOBITHUM DIiBHEM MaTepiajbHO-TEXHIYHOTO 3a0C3ICUCHHS, BKIFOUAIOYH
PO3BUTY CHCTEMY CKIQJCHKUX 1 KOHTEHHEPHUX TEpPMiHANIIB, Cy4acHY
BaHTA)XHO-PO3BaHTa)XyBaJIbHY TEXHIKY, KOMI'IOTEpHI 3aco0u iHpOpMaTHKH i
KEpyBaHHS .

XapakTep TpaHCHOPTHHX IOCIYr 0araTto B YoMy BH3HAYa€ MOMHT Ha
nepeBe3eHHs. (puc.2).
daxkTopu 1m0 HOPMYIOTH TOITUT 3ajaya TpaHCIOPTHOIO
00CITyrOByBaHHS 1110 BIUIMBA€E Ha
SIKICTh

_| Pin BanTaxy l_

OGcsr nepeBe3eHHs

Bubip onTHManbsHOrO BUAY

TTeneReReHk

3acTocyBaHHs Cy4aCHUX TEXHOJIOTi

’—' Ta KOMIT FOTePHOI MiATPHMKH
Ll

Bubip BiAnoBisHOI yrakoBKH,

—| Po3mipu Tepuropii l—
—| Perynsipricts l—

MapKHpOBKa
Heo0Oxinnicts
30epeKeHHS
BaHTAKIB B LUK BHKOpHCTaHHS CydacHUX
P TEXHOJIOTiH opraHizarii po6it

TepMmiHOBiCTB
JIOCTaBKI

BuKOpHCTaHHS TOBHOT BAHTXKHOCTI

| Ta BaHTAXXOMICTKOCTI
—| PiBenp Tapudis | >

Puc. 2- Knacudikauisa gpaxropis, o ¢opMyrOTh NONUT HA TPAHCIIOPTHI MOCJIYTH

Jlo mapamerpiB, IO XapaKTEepU3ylOTh MOMHUT HAa MEPEBE3CHHS MOXHA
BIIHECTH: piJ BaHTaxy (BHJI TMOI3AKU) i 00'eM TMepeBe3eHb; pPO3MipH
00CITyroByBaHOi TEPUTOPIi, PEryASpHICTD BaHTA)KOIIOTOKIB
(Maca)KMUpoOIOTOKIB); TEPMIHOBICTH 1 4Yac JOCTaBKH; piBeHb TapuQis;
HeoOXiHICTh 30epiraHHsl TOBapiB (TEXHOJOTIYHOIO IIPOCTOM-TIEPECAJKH) B
LUK JIOCTaBKH; IOPUAMYHE IIOJIOKEHHsS BigmpaBHUMKa abo oxepKyBauda
(mianpuemMcTBO 200 TMpUBaTHA 0co0a) Y (i3WYHUX BiJHOCHHAX TIOMHUT HOCUTH
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JIOKAIBHUI XapakTep i Ha HOro KiJbKICHI i SIKICHI XapaKTepUCTHKH BIUINBAE
KyIiBeJIbHa CIIPOMOXKHICTH (200 0co0O0BiI 0COOIMBOCTI), IO iICHYE B JAHOMY
KOHKPETHOMY Miclli (BHIIaJIKy), OCKIJIBKH 3aJI€XKHO BiJl HET 3MIHIOETHCSI TTOTHT.
o crocyeThcst MPONO3UIIii, TO BOHO MPAKTUYHO 3aBXKIAW PO30CEpE/KEHE, a
OT)K€, B KIJbKICHOMY 1 SIKICHOMY BIJIHOIIEHHI MIHS€THCS 3aJIEKHO BiX
HAsSBHOCTI a00 BiJICYTHOCTI MOXKJIMBOCTEW JUIS OTPUMAaHHS MPHOYTKIB (200
3aJIOBOJICHHS TIOTPeO) HA MICIIEBOMY PHHKY, 1[0 0arato B YOMY BU3HAYAETHCS
THYYKICTIO 1 SIKICTIO TPAHCIIOPTHOT'O 00CITyrOBYBaHHSI.

Cdepa TpaHCHOPTHHX TOCIYr TMOBHHHA (YHKIIOHYBAaTH TakK, MI00
TIOBHICTIO 33/I0BOJIBHSITH BUMOT'H KJIIE€HTIB 3 MOXJIMBO MaJMMH BHUTpaTaMU.
TomMy, 00OB’s13KOBa BHMOTra 4acy HIOJ0 TPAHCIIOPTHHUX ITiIPHUEMCTB — IIC
CTBOPEHHS CIIEIIAJIbHUX CIIYXKO 3 SKOCTI MOCIYT, 10 MOTPiOHI CIIOKUBayaM.
[Hdopmanis npo SKiCTh TPAHCIIOPTHHUX MOCTYT MTOBUHHA PETEIEHO BUBYATHCS
1 adHamizyBaTHCs JUIs TOJINIIEHHS TPAHCHIOPTHOTO OOCIYrOBYBaHHS Ha
MiJICTaBI HAKOITUYEHOT'O JOCBIAY 1 MOOakaHb KITIEHTIB.

Takum  umHOM, edekTuBHEe (YHKIIOHYBaHHS  TPAaHCIOPTY 1
TPAHCIIOPTHOI CHUCTEMH B IIJIOMY JOLUIBHO pPO3MVISAIATH 3  TO3WIIN
JIOTICTUYHOTO (CHCTEMHOT0) MiJIXOAY Ta aKTUBHOTO (OpMYBaHHS MOTpPeOH i
TIONUTY HA HOBi JIOJATKOBI IOCIYr'M TPAHCIOPTHHUX MiJIPUEMCTB 3 METOIO
HaiO1IbII TPUOYTKOBOI iX peaizalii Ta cradinizamnii nepeBe3eHs.

BIIJINB MAPKETHUHI'OBOI'O CEPE/IOBHUIIIA HA
PAHOK CTPAXOBHUX ITOCJYT YKPATHA

Conoseti Haois Bacunisna
Hayionanvnuii asiayiiinuii ynisepcumem
8044-483-22-8 8050-906-66-11
Solovej_n@ukr.net

CrpaxyBaHHs 1LIe HEOOXiJHa CKJIa/l0Ba €KOHOMIKH, sSIKa Opi€HTOBaHA
Ha PHUHKOBI BiHOCMHM. CBITOBMH [OCBiJl MIATBEPIKYE — BaXIIUBHM
IHANKAaTOPOM EKOHOMIYHOIO CTaHy OyaAb-sIKOi KpaiHM € pO3BHUTOK
CTPaxOBUX IOCIYT.

CrpaxyBaHHs 1 MapKeTHHI SIK [BI CKJIQJOBI €IMHOTO TMpPOIECY
JUSUTBHOCTI, B HAIIil KpaiHi modany po3riisjaTHcs BiJHOCHO HenaBHO. Ha
CBOTOJIHIIIHI MOMEHT y OIJBIIOCTI CTPaXOBHUX KOMIIAHISIX BHUKOHYIOTHCS
(GyHKIIT MapKeTHHTy, ajle BOHHM € HECTPYKTYPOBaHMMH 1 TOMY Ba)XKO
mignarTees KoHTpomo. Cuparodnch Ha 1€ CTBEPPKEHHS MU 1 IOYallud
PO3IIISIATH PO3BUTOK MAaPKETHHTY B CTPAaxOBiH JiSUTEHOCTI.
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BrnpoBakeHHST MapKeTWHTY B IOBCSKACHHE OJKUTTS KOMIIaHIN
Ha/I3BUYalfHO CIIPUSTIMBO BiZOOpa3nUThCs SIK HAa pe3ysbTaTax ix MisuIbHOCTI,
TaK i Ha CTaHi PUHKY SK TaKOro. Po3ImMpeHHs: BUKOPUCTAHHS MapKETHHTY €
OHMM 3 HaWOUIBII MEPCIEKTHUBHUX HANpsSIMKIB PO3BUTKY YKPaiHCHKOTO
CTpaxyBaHHS B OJM3bKOMY MailOyTHEOMY.

B Toli ke "ac BaKJIMBICTH CTPAXOBOTO MAapKETHHIY ITOSICHIOETHCS
UM, 10 (HOPMYBAHHS CTPAXOBOr'0 MPOJYKTY € Horo 0a3uCcOM i SK HACIIJIOK,
OCHOBOIO 30yTOBOi MOJITHKM CTPaxoBOi KOMIIaHii Ta (akTopom
€(QEeKTUBHOCTI CTPaxOBOI AiSUIBHOCTI B LILIIOMY.

3 NpakTHYHOI TOYKU 30pY aKTYyaJbHICTh MApPKETHHTY B CTpaxyBaHHI
MOXHa BHAUIMTH SK I1HCTPYMEHT pPOOOTHM CTpPaxoBOi KOMIIaHil, SKHH
HalpaBJIeHW Ha BUBYEHHS pPHHKY Ta ONTHUMi3allif0 BiXHOCHH 31
cnoxuBadeM. llefi mposiB Tpae ayxe BeNIMKY pojib B IiIBUINEHHI
MPUOYTKOBOCTI KOMIIaHII Ta MOKpalleHHI PHHKOBOI pe3yJIbTaTHBHOCTI
cTpaxoBuka. CHcTeMHa 3HAUYIIICTh MapKETHHTY 3pOCTa€ IO Mipi Horo
3aCTOCYBaHHSI B NPAKTHYHIH JiSUTBHOCTI CTpaxoBuKa. BiH € pymriiiHoo
CHUJIOIO B TiepeOymoBi Oi3HECY HA HOBI MPHUHITUIH KIIIEHTOOPIEHTOBAHOCTI Ta
ypaxyBaHHS BUMOT PUHKY.

Buxomsan 3 pe3ynpTaTiB  NpoBeAeHMX (haxiBISMM  JOCITIDKEHb, MH
BB)KAEMO IO IHO3EMHI CTIpaxoBi KOMIaHii € (haKTOPOM PpO3BUTKY PHHKY
crpaxyBaHHs1 Ykpainu. L{i kommaHii mprHOCATh Ha YKpaiHCHKHI PUHOK KYJBTYPY
CTpaxyBaHHs, 3HAHHS Ta EKCIIEPTH3Y.

CucremMa cTpaxyBaHHA Ma€ MpoOJIeMH 3BHYANHI JIIS BCHOTO
YKpaiHCBKOro Oi3HECY, 30KpeMa, HEPO3BHHEHICTh CKCIIEPTH3H, BiJICYTHICTh
cTparerii  0OCIYroByBaHHS, XHTKa EKOHOMiKa, KOJMBAHHS BaJIIOTHOTO
KypCy, OFOpOKpATis, 10 MOMIUPEHA BCIOAM, 1 KOPYIIITis.

Unmane 3HaueHHS Yy TMOCTYNAJbHOMY PO3BHUTKY BITYM3HSIHOTO
CTpaxOBOI'0 PHUHKY Bijirpajga BiJiMiHA OOMEXEHb Ha Yy4acThb B HBOMY
1HO3eMHOT0 KamiTaxy. BHaciIok Takoro Kpoky Ha pHHKY 3’sIBUIIOCS OaraTo
1HO3EMHHX 1HBECTOPIB, a JIesIKi HEPE3UICHTH HaBITh BIIKPUBAIOTh B Y KpaiHi
BiacHi JodipHi KommaHii. Ha ykpaiHCBKOMY CTpaxoBOMy pHHKY BiKe
NpaIfoe  POCIHCHKHUH, AaBCTPIHCHKHMM, HIMEIBKHHA Ta IIBEHIAPCHKUI
Karitany. [losBa Ha pUHKY KOMMaHil 3 CBITOBUM iM’SIM CIYT'YE CTHMYJIOM
JUIsl YKpaiHCBKMX KOMIIaHii, 0coOJIMBO, 3 MHUTaHb IEPecTpaxyBaHHS, KOJIH
HeoOXi/THa MOTYXHa (iHAHCOBA MiATPUMKA.

HesBaxatoun Ha TO3WTHBHI TEHJEHIiI, IpOOJIeM B YKpaiHCBKOMY
CTpaxoBOMY pHHKY BucTauyae. OCHOBHE 3aBJIaHHS BCE )X TAKH IOJISTAE Y
301IbIIEHH] KamiTaii3alii CTpaxoBOro pHHKY YKpaiHH, HMOCTYIIOBE HOro
3BY)KEHHS JI0 ONTHUMAJbHOI KUIBKOCTI CTPAaXOBHKIB, SIKi 3A4aTHI Y OyIb-IKHI
MOMEHT CBOE€YACHO BijpearyBaTu Ha pu3uk Oy/p-skoi ¢inancoBoi Baru. [lo
piBHS pansHCBKUX MIJBHOHHMX TPHOYTKIB HHUHIIIHIM CTPaxOBHKaM
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JIOBENIETHCS Ty)Ke JOBTO 3pocTaTH. He MeHI Ba)XJTMBUM 3aBJIaHHSIM TaKOX
€ KOHKYPEHTOCHPOMOXKHICTh BITYU3HSIHUX CTPAaXOBHKIB Hepe]] iHO3eMHUMHU
YYacCHUKaMH pPHHKY. [IOoTpiOHO CTBOpUTH Taki YMOBH, abW BETUYE3HUM
MIOTEHIIaJIOM YKPaiHCHKOTO CTPaXxOBOI'O PHMHKY, IO 3apa3 €, CKOPUCTaBCS
came BITYM3HSHUM, a He IHO3EMHHUI CTPaXOBHK.

3arocTpeHHsl KOHKYpEHIIi Ha CTpaxOBOMY PHHKY INPH3BOAUTH 0
PO3ILIMPEHHS 3aCTOCYBaHHSI MAPKETUHT'Y KOMITaHISIMH, 110 BEAYTh O0pPOTHOY
3a 30UIBIIEHHS CBOET JI0Ni Ha pUHKY. Lle ciyrye cTuMyiom 10 pO3BUTKY
CTPaxoBOI'0 MapKETUHTY B LIJIOMY.

Pi3HI acmekTM BUKOPHCTaHHS CTPaXOBOTO MAapKeTHHTY s
BJJOCKOHaJICHHS ()JiHAHCOBO-€KOHOMIYHHX BiJIHOCHH B CTpaxyBaHHI BHOCSATh
CBOI KOPEKTUBH B MPAKTHYHY JisUIbHICTh CTPaXOBHUKIB.

Oco0aMBOCTI CTPaxOBOI0 MAapKETHHI'Y TaKOX IOJSITAalOTh B TOMY,
mo0 3a0e3NeyuT MNPO30pPICTh CTPAXOBOTO MPOAYKTY Ta JIMHAMIYHY
CHIBIIPALI0 CTPaXxOBHKAa Ta CTpaxyBajbHUKa, SKa Yy MalOyTHbOMY
TIOCITYXKHUTBH 0a30F0 IS TIOJAJTBINON CITIBITPAIll Ta IIOJJOBXKEHHS 0T OBOPIB.

TakuM YHHOM, CTBOPCHHS METONOJIOTIYHOI 0a3W Ta 3arajabHHUA
PO3BHUTOK CTPAaxOBOI'O MAapKETHHI'Y B YKpaiHi € JOCHTH I[iKaBUM Ta
aKTyaJIbHUM HaIlpaBJIeHHSIM MapKETHHIOBOI HAYKH.

3HavyeHHsS MAapKeTHHTY ISl Cy4acHOrO CTpaxyBaHHS Beiuke. B
Mepiry 4Yepry BOHO BH3HAUYAE€ThCS  3POCTAIOUOI0  KOHKYPEHTHICTIO
CTPaxoBOI'0 PHHKY Ta HEOOXiIHICTIO 30yTy MpPOAYKTIB B IIMX yMOBax. 3
OnHi€T CTOPOHH, II¢ IHCTPYMEHT KOHKYPEHTHOI OOpOThOM, a 3 iHIIOl
CTOpoHU — 3aci0 amanranii BUpoOHHIITBA O TOTpeO CriokuBauiB. B 3B’s13Ky
3 IMM CTPaxOBUM MapKeTHHI MOXKHAa IHTEpIpeTyBaTH SK 3aci0
KOHKYPEHTHOI 00pOThOU uepe3 OiTbI MOBHUMA 00JIIK MTOTPEO CIIOXKUBAYIB.

HesBaxatoun Ha pO3BHTOK CTpaxyBaHHS, CEKTOP IPOIOBKYE
3imTOBXYyBaTHCS 3 mpoOneMaMu, IO OOMEXYITh HOro picr i
MIepenIKOKAIOTh Tally3l B JOCATHEHHI ii moreHmiany. OmHa 3 mpoOiem -
BiJICYTHICTh 3aKOHOJ[aBUOTO 3a0e3MeYeHHs MOCTiJOBHOI, SICHOI CTPYKTYpH
JUISL CEKTOpa CTpaxyBaHHS B Y KpaiHi.

B Vkpaini mepecrpaxyBaHHS 4YacTO BHKOPHCTOBYBAJIOCS SIK KaHAI
BMBE3CHHS KalliTany 3 KpaiHu. 3axo[u o0 OOpOTHOM 3 TaKMM SIBUILEM, Ha
JIyMKY, €KCIIepTiB rajy3i, OymyTb He B 3M03i 3aroliraTté IepeMillleHHIO
TpolIeH, aje NpU3BeyTh 10 3aTPUMOK Y TIepecTpaxyBaHHi.

IMocnyru cTpaxoBoro OpokepcTBa B VYKpaiHi Takok go0pe He
po3BUHEHI. Bpokepu, Tpa uIifHO CKIaJOBHIA €IEMEHT Tany3i, 3’€IHYIOTh
KIIEHTIB 13 CTpaxyBaJbHHKaMH, KOHCYJIBTYIOTh iX TIpO pPHHOK, 1
JIONIOMAraloTh YKJIACTW Kpamli yromd. 3 NpHYMH HEJOCTaTHHOI KiIBKOCTI
mpodeciiiHuX OpOKepiB, BENUKA KUIBKICTh TOTCHI[IHHUX KITI€HTIB HE
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00CITyrOBYETBCS, B TOM 4ac SK CTPaXyBaJbHUKH BTPAyalOTh NOAATKOBUH
JIOXiI.

CrtpaxoBe O0OCIYrOByBaHHS KIIEHTYpH € OJHIEI0 3 OCHOBHHUX
CKJIaJIOBHX 3aJIOBOJIEHHS CTPAaxOBHX IHTEpECiB, HOro piBeHb BIUIMBA€E HA
MIOITUT HA CTPaxOBi IMOCIYTH, TOOTO, YMM BHIIE PiBEHb CEPBICY Yy JaHOTO
CTpaxoBUKa, THM Ounblie IMOMUT Ha Horo crpaxoBi mociayru. Omnak
MJBUIIEHHST PIBHSA CEPBICHOIO OOCIYroBYBaHHS BUMarae 301JIbIICHHS
BuTpar. ToMy KepiBHHMIITBO CTPaxOBOI'O CYCIIJIbCTBA ITOBHHHO 3HANTH
ONTHMaJbHE  CIIBBIJHOLIEHHS MDK  piBHEM  OOCIyroByBaHHS U
€KOHOMIYHUMH (DaKTOpaMH, MOB'I3aHUMHU 3 OOCIYrOBYBaHHSIM. MeTor0
cIykOM  MapKeTHHI'y CTpPaxOBHKa € BH3HAaU€HHS 3aKOHOMIPHOCTI
CHiBBI/IHOIIEHHS E€KOHOMIYHMX (aKTOpiB OOCIYroBYBaHHS 1 IONUTY Ha
cTpaxoBi nociuyru. Kpurepiem sIKoCTi 00CIyroByBaHHSI CTpaxyBaJIbHHKIB €
BiJICYTHICTB CKapr i3 iX OOKY.

SIKmo MOmMUT Ha CTPaxoBi MOCIHYrH II0YaB MaJaTd, KEpiBHHUITBO
CIIy)kOM MapKeTHHI'Yy CTPaxOBHKa I[TOBHHHO BUSIBUTH TPUYMHH 1 BXKUTH
3axO/iB 10O iX YCyHEHHA. TakuMU MipamMu MOXYThb OyTH ITOJIIIIEHHS
IMI/DKy KOMIIaHii, MiJBHUINEHHS SKOCTI OOCIyrOBYBaHHS, IEpPETrJIsi]
cTpykTypu TapudiB i T.1. OCHOBHUMH NPUHOMaMU CTPaXOBOT'O MAapPKETHHTY
BHCTYTAIOTh CIIUIKYBaHHS 3 KII€HTOM, 3a0e3IMCUeHHs pPEHTAa0eIbHOCTI
JUSUTBHOCTI, CTBOPEHHSI MepeBar sl KIIi€HTa IPH KOPUCTYBaHHI ITOCITYTaMH
JaHoi CTpaxoBOi KOMMaHii B MOPIBHSHHI 3 IPOXYKTaMH KOHKYPEHTIB,
MaTepiajbHa 3alliKaBJIEHICTh MPAIiBHUKIB CTPaXOBOi KOMIIaHii B Mpoxaxi

TIOCITYT.

AJTATITAIISI MUTHOTO TA TOJATKOBOTO
3AKOHOJABCTBA YKPAIHU 1O 3AKOHOJABCTBA
€C Y COEPI MI')KHAPO/IHOI TOPTIB.JII
(MIOPIBHSIJIbHUI AHAJII3)

Jlinixina Temana /[mumpieni
Kuiscoruii nayionanbnuii ekonomivnuil ynieepcumem im.. B. ['emvmana,
03057 M.Kuis, npocnexm Ilepemocu 54,
men +380444569718, +380442472648,
e-mail:lipixina@ukr.net
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OOHuM i3 Haleaxnusiwux ¢hakmopie, skul 0o3eosise
2080pumMu rpo cmaHoeneHHs dilicHo eQUHOI €8pornu € 2apMOHiI3aujis
rnodamkosgux cucmem KpaiH-4dneHie €gpornelicbko2o Coro3y (€C).

BpaxoByroun Hamipy Hamoi KpaiHu monxo Berymy go €C, mis
VYkpainm pgaHa mpoOieMa TaKOXK NpEACTaBsie CYTTEBUH  iHTepec.
BaxuBicTh BiAMOBIAHOCTI BITYU3HSHOI ITOAATKOBOI CHCTEMHU BUMOTaM, SKi
npen’ IBISIIOTHCS y pamkax €C, € oHi€l0 31 CTpaTeriyHuX 3a/1a4 YKpaiHu y
mporieci rirodaizaiii eKOHOMIYHUX BiTHOCHH.

Maroun iH(pOpMAIiI0 NPO PO3BUTOK IMOJATKOBUX CHUCTEM KpaiH-
yneniB €C, MOXHa OTpUMaTh ysABY NpO Te, SKUM LUIIXOM Oyne
YIIOCKOHAJTIOBATHUCH BITUM3HSHA [TOJATKOBA CHCTEMA.

B pmaHiii crarTi poO3MIAAYIOTECS B OCHOBHOMY IPHHIIMIIOBI
TIOJIO’KEHHSI.

IMpu 3paificHeHH] cHijbHOI MOMITHKK y cdepi ONomaTKyBaHHS B
pamkax €C, 3 omHI€I CTOPOHHU, PO3YMIETHCS BaXIIUBICTh MAaKCHUMAIBHOTO
cTyneHto yHi¢ikamii y mii cdepi, 3 iHIIOI — BUMOTH BpaxyBaHHsI iHTEPECiB
Kpain-wieHiB €C, siKi JOCUTh 4acTo € NpoTwieKHUMU. Lle nmpu3BoauTs 10
TOro, MO, SIK TNPaBWIIO, CHOYATKy INPUHMAEThCS Ha piBHI JeKiIapaiii
NPUHIMIOBE PILIEHHS, a MOTIM 3iMCHIOEThCSA IIOCTYNOBa poOoTa IO
rapMOHI3aIlii HaIliOHAJIFHOTO 3aKOHOIABCTBA.

IcayBanns €C mae Ha MeTi MOJITHYHI Ta eKOHOMIYHI LT, a came -
3a0e3MeueHHs] TapMOHIHHOTO pO3BUTKY €KOHOMikM. (OCHOBOIO —TaKol
TIONITUKU € CTBOPEHHS MHUTHOTO COIO3Yy, SKHMH Iependadyae CKacyBaHHS
TOPTOBENILHUX Oap’epiB MK JepKaBaMHU-WICHAMU 1 3allpOBaKCHHS
ennanx npasua 3EJ[. €C npoBoauTh nibepaibHy TOProOBENbHY HONITHKY,
SHIDKYIOUM CTaBKH MWTA, JIKBIMYIOUM HETapU(HI Oap’epu, YKIagarouu
YHCIIEHHI YIOAW IPO BUIBHY TOPTIBIIIO 1 Ha/lat0uu npedepeHtii KpaiHaM, mo
PO3BHBAIOTHCS. Y LEHTpI IMX MOAIN 3aBXIM mepedyBaiu i nepedyBaroTh
MUTHI cIyx0u nepxkas €C.

@akTUYHO BCi aCHEKTH MHTHOTO Ta TOAATKOBOTO 3aKOHOJABCTBA
OXOIUIeHI MIDKHApOAHUMH YrojaMH, IO CIpSIMOBaHI Ha BCECBITHIO
rapMOHI3aLio 1 CripusiHHS TopriBii. HaliBaxknuBimi opranizamii B il chepi
— ne CitoBa opranizanis toprismi (COT), BececBiTHs MuUTHa opraHi3ariis
(WCO) i €Bponeiicbka exkoHoMiuHa KoMmicis (EEC).

ba3oBMM NpHHIMIIOM MHTHOTO COIO3Yy, BIQIOBIIHO A0 cTarTi 23
Jorosopy npo €C, € npuiiHarTst CIiIbHOr0 MUTHOTO Tapudy y BiTHOCHHAX
3 TperiMu KpaiHamu. IleperoBopu mpo CTBOpeHHsI Oy[b-SIKOTO MHTHOTO
COI03y TOYMHAIOTBCS 3 TapMOHI3allii MHUTHOTO Ta  IIOJATKOBOTO
3aKOHOJABCTBA, 1 Il MUTAHHS BiIrpaloTh BaXIIUBY POJIb y TIEPETOBOPAx Ipo
posummpenHs €C.
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Crarrero 20 MurHoro kojekcy €C 3a3Ha4eHO IO IUIATEXKI,
BH3HAYEHI 3aKOHOAABCTBOM, BCTAHOBIIOIOThCI MuTHUM Tapudom €C:
crarts 26 nae Pani 3aranbHi MOBHOBaXKEHHS IIOJNO 3MIHM CTaBOK MHTa
CriibHOro MUTHOTO Tapudy, cTaTTa 37 CTOCYETHCS BCTAHOBJIEHHS MUTa Ha
arpapHy MpoOJyKIi, crarts 133 jomyckae 3MiHM CTaBOK MHTa 3
ypaxyBaHHSM TOPTOBEJILHOI MOJITHKH, B PE3YJIbTATI YKIAZAEHHS TapUPHUX 1
TOPrOBENBHUX YrOfA, a TaKOX JUId 3aXHCTy BiJ JeMIiHTy abo cyOcumii,
crarTs 187 CTBOpIOE MpaBOBY OCHOBY i TapuHUX mnpedepeHuid Ha
KOPHCTh IHIIMX KpaiH 1 TEpPHUTOpiH, 3aJeKHUX BiA AepKaBHU-wIEHA,
crarts 310 n03BOJsIe BCTaHOBJIEHHS TapupHHUX mpedepeHmid B Mexax
YroJu Npo acolliiioBaHe YWIEHCTBO).

OcHOBHUM 3aBJaHHAM MurtHoro kozxekcy €C € BCTaHOBJIEHHS
TiICTaB YISl CIIPABIISTHHS MUTA TIPU IMITOPTi 200 €KCIopTi TOBapiB, y T.4. 10
MHUTa Ha CUIBCHKOIOCIINIPOMYKINIO Ta IHIIMX IUIATEXIB, 3alPOBAKEHUX B
MeXax peamizalii CHiTbHOI arpapHoi NomiTUKH (common agricultural
policy, CAP) a6o yroj npo nepepoOKy CUTEChKOrOCIIOIaPChKOT MPOAYKIIii.

3riqHo JloroBopy mpo crBopenHs €EC, sxuii HaOpaB YMHHOCTI B
1958 poui, B 000B’13KOBOMY MOpsAKY YyHidiKkamii maraB MoJaToK Ha
noxany BapTicts (ani — [1/IB) Ta akun3nwmii 30ip.

Ha norounuii yac I1/IB B kpainax-unenax €C crpaBisieTbest y Tid
KpaiHi, 1e ToBap OyB BHTOTOBJICHHH, B Pe3y/bTaTi YOro IMOCTAaBKU B iHIIY
Kpainy-uiena €C BIiANOBIAHO [0 TMOJATKOBOIO pEKUMY 1JIEHTHYHI
MOCTaBKaM BCEPEAVHI KpaiHH.

Hapaszi yci mnignpueMcrBa 3apeecTpoBaHi B €IMHOMY pPEECTpI
wiatHukiB [I/IB, iX mnpucBoeHi ineHTHdiKamiiHI HOMepa, Wix SKUM
MATIPUEMII TIEPeatoTh BIJOMOCTI /10 KOHTPOIIOIOYNX (hiHAHCOBUX OpTaHiB.
TakuM 4nHOM, Micle 31 iCHEHHS MOIATKOBOTO KOHTPOJIIO EPEHOCUTHCS 3
MDXJIep)KaBHUX KpaiH O6e31ocepeIHbo Ha ITiJIPHEMCTBA.

JonaTtkoBa yHi(ikarisi TOCATa€THCS IIISIXOM BHPIBHIOBAHHS CTaBOK
I[IJIB. Po3Mip craHmapTHOi CTaBKM IOBHHEH CKJIAJATH HE MCEHII SIK
15%.J103BONS€TLCS BBOJUTH IIBIOBi CTaBKH, ajie He HIbke 5%. O0OMexeHe
KOJIO TOBapoOB, IO MalOTh BAXKJHMBE COIiaJIbHE 3HAYECHHS, THMYacoBO
MOXYTb 3BUTBHATHCH Bij crutatu [1]B.

[TignsiraB y0CKOHAJICHHIO 1 TIEPEIiK MiIaKI3HAX TOBapIiB.

MurtHi opramu €C — e JepkaBHa Ciyx0a, sKa YTPUMYETHCS
JieprkaBaMH-4ieHaMH. Bci BUTpaTH, MoB’si3aHi 3 BHKOHAHHSAM MUTHUMH
opraHaMu CBOIX IOCaJOBHX OOOB’sI3KiB, (DiHAHCYIOTBCS 3 JAEPKABHOI'O
OrOJIKETY.

[Iporsirom  3BHuaifHOro pobGo4Yoro JHS MUTHE O(OPMIIEHHS
npoBoaUThCsl Oe3komrToBHO. B okpemux Bumankax MK €C i IlonoxeHHs
mpo immiemenTaniro MK €C 103BONSAIOTH HaJaBaTH OKPEMi MOCIYTH 3a
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paxyHOK JekiapaHTa Ha #oro mpoxanHs (crarrs 202 IlonoxeHp mpo
immurementanito MK €C). Po3mipn wMuTHHX 300piB, SK NpaBuUIiIo,
€KBIBaJICHTI BAPTOCTI BUTpaTaM, IO 3/1HCHIOIOTh MUTHI OpPTaHu.

MurtHi 300pu 3a 3aJydeHHs I10CaJ0BOi OCOOM MHUTHOI'O OpraHy
TaKOX HApPaxOBYIOTHCS y BUIAJKY, KOJH: JEKJIApaHT HE HaJae HEOOXiIHUX
JIOKyMEHTIB Ha BUMOTy MHTHOro oprany (crarrs 241 Ilonmoxens mpo
immremenTanito MK €C); mutHe 0oQOpMIICHHS  3MIMCHIOETHCS B
mo3apoboumii vac, abo orusa ToBapiB 3a OakaHHSIM JCKIapaHTa,
3MIACHIOETBCS 1033 30HOK MHUTHOro KoHTponto (crarts 202 (1), 239 (2)
[Monoxens npo iMmutemenTanito MK €C); orata HerependaueHnX BUTpaT
TIPY BIIKPUTTI apXiBy, a0 Iu1ata 3a HajaHi [OCIYTH y pa3i BiJCTPOYEHHS
iatexy (crarra 225 MK €C).

OkpemMull  KOMIUIEKC  TpoOJEeM  CKJIAMar0Th  IUIATEXi,  SKi
3MIHCHIOIOTBECST B paMKax €BpONeHchkoi arpapHoi  momiThkd. B
3aKOHOJABCTBI O1IbIIOCTI KpaiH-wieHiB €C 3aKpiluIeHo IMOI0XKEHHS TIpo Te,
IO MOJATKM MOXYTh MaTH 1 1HON Wi, KpiM ¢ickambHUX, TOOTO
BHUKOPHCTBYBATHCh TIPU 3/iHCHEHHI JAEPKaBHOI'O PETYJIIOBAHHS €KOHOMIKH.
Tax, mpu BBe3eHHI CUTBrOCHNPOAYKLIi i3 TpeTix KpaiH Ha Teputopito €C, y
BUNAJIKy, KOJIM CBITOBI I[IHM HIWKYE  €BPONEHCHKHX,  IMIOPT
OITOJJATKOBYETHCSI MUTOM, Y po3Mipi wiel piznuui. [Ipn BuBe3eHHI BiacHOI
MIPOAYKIii €BpONEHCHKUH BHPOOHHK OTPHMYE BiIOBiIHY KOMIIEHCAIIIIO,
sIKa JTOPIBHIOE Pi3HUIN MiXK CBITOBOIO IIHOIO 1 IIHOO, 32 SIKOKO OW BiH 3MIr
3nilicHUTH Tipojaxk Ha Tepuropii €C. Sk npaBuito, €BponeichKi MiHN BHUII
CBITOBHX, IIPOTE, KOJIU 1€ HE TaK, MUTO CTSTYETHCS IIPH BUBE3EHHI TOBApiB
3a Mexi €C, a KOMITeHcallisl BUIIaYyeThCsI ITPU BBE3CHH.

Ha nymKy eBpomnelchbKHX CHEiallicTiB, IOJaTKOBa MOJITHKA Y chepi
IMIIOPTY CUIBTOCHIIPOAYKIii, HE AWBIISTYACH HA BEIWKHUH PIBEHb BIUIMBY
Jiep>)KaBHUX OpTraHiB HAa PUHKOBI BiTHOCHHH, JIOCTh Hee(h)eKTHBHA.

MMUTHI OPTAHHU B CUCTEMI JEPKABHOI'O
PET'YJIIOBAHHA 30BHIITHLOEKOHOMIYHOI
JAJBHOCTI

Keeniawsini Ipuna Muxonaisna
[ninponemposcora mumnuysi, M. J{ninponemposcwk, 49000 eyn. I'opvrozo 22,
men.pab.:+(38056)3731923, men.mob:+(38050)3202003, e-mail: kvelin@ukr.net

CyyacHi €KOHOMIiYHI BiTHOCHHM YKpaiHM 3 30BHIIIHIM CBITOM
3HAXOIITHCA y CTaHi TMEpeXoAy BiA CTapoi CHUCTEMH oOpraHi3aiii
30BHIITHBOEKOHOMIYHHX 3B'SI3KiB, OpPIEHTOBAHOI, IEPEBa)KHO, HA EKCIOpPT
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CHpPOBUHHM, JI0 HOBOi, NOB'S3aHOI 3 TMOUIYKOM IUIAXiB €(EeKTHBHOIO
IHTETpYBaHHS Yy CBITOBY CHUIBHOTY, 3i BCTaHOBJICHHSM  CTaJIMX
TOPrOBENbHUX 3B'A3KIB 3 KpalHaMH CBITY, 3 MiJBUIIEHHAM pOJi
MDXKYPSIOBHX OpraHi3aliil y TOCSATHEHHI KOJIEKTUBHOI O€3MeKH i, 3BUUaiiHO,
3 3a0e3MeyeHHsIM HaJiHOrO 3aXWCTy CBOIX HAaIllOHAJBHUX IHTEpECiB B
YMOBaXx IIBUJIKO 3MiHIOBAHOT'O 30BHIITHBOT'O CEPEOBHIIA.

VkpaiHa Mae BENUKUI NPUPOAHUI, IIOACBKMHA Ta HAyKOBO-
TEeXHIYHMH TMOTEHIiall, 3JaTHUH npuBaOmIoBaTH 10 Hel 1HO3EMHHUX
IHBECTOpIB Ta NOTEHLIWHMX mapTHepiB. IIpoTe, BiACYTHICTH OCBimY
3aCTOCYBAaHHSl CYYaCHHX 3acO0IB PperyjIrOBaHHsS 30BHIIITHBOEKOHOMIYHHX
BIIHOCMH HAa JaHOMY €Tami He J03BOJIS€ YKpaiHi CTaTH pPiBHOMPABHOIO
YUYaCHUIIEIO CBITOBOTO CITIBTOBapHCTBa. Y 3B’SI3KY 3 YMM, OCTaHHIM 4acoM
3HAYHO MIJBUINUBCS 1HTEPEC 0 TCOPETHYHOIO OOTPYHTYBAHHS MPOOIIeM
PO3BUTKY MIXKHAPOIHOI EKOHOMIYHOI JIiISUTBHOCTI Y KpaiHu.

30BHINIHEOEKOHOMIYHA  JIisUIBHICTB Cy0'eKTIB  TOCIIOJIAPCHKOT
TUSsUTBHOCTI YKpaiHM Ta 1HO3EMHHX CYO'€KTiB TOCHOIAPCHKOI MisTBHOCTI,
noOynoBaHa Ha B3a€MOBIJHOCHHAX MDK HHMH, [I0 Mae€ Micle sSK Ha
TepuTopii YKpaiHu, Tax i 3a il Mexamu.

CucreMa OpraHiB peryIIOBaHHS 30BHINTHbOCKOHOMIYHOI JIisSUTEHOCTI
(BE[I) Ha piBHI Aep»aBH B KpaiHaX CBITY Ma€ JIesKi CIUIbHI PUCH: y MEpUIY
yepry BUIIMI 3aKOHONABUMI OpraH, BUIIMNA BUKOHABUMI oOpraH Ta
MiHICTepCTBa, IO Oe3MOCepPEeHbO 3aHMAalOThCI EKOHOMIYHIMH 3B'SI3KaMH 3
3apyOiKHUMH  KpaiHAaMM Ta  [UTAHHAMH  peaii3amii  Jep)KaBHOI
30BHINIHFOCKOHOMIYHOT TOJTITUKY Ta IHIII OPTaHU JICPIKaBU.

Kpim Toro, po3Butky Ta perynroBanHio 3E/] cpusitoTs pisHOMaHITHI
HeJlep)KaBHI 1 HamiB/epKaBHI OpraHi3allii: TOProBO-IIPOMHUCIIOBI MaJIaTH,
COIO3W ITIPHEMIIIB, 00'€THAHHS EKCIIOPTEPIB IMIIOPTEPiB, 1HBECTHUIINHI
¢dboHaM TOIIIO.

3 METol peryjiIroBaHHS E€KOHOMIYHMX TIIpomeciB y  cdepi
30BHIITHEOEKOHOMIYHHX 3B'SI3KIB KOXKHA JIEp>KaBa CTBOPIOE BIIACHY MUTHY
CHCTEMY.

Sk cyBepeHHa jepXkaBa, YKpaiHa CaMOCTIHHO CTBOpPIOE BIacHY
MUTHY CHCTEMY 1 3/IiiCHIOE MUTHY CIIpaBy, sIKa € CKJIa/IOBOIO YaCTHHOIO ii
30BHILIHBOMOMITHYHOT i 30BHIIIHLOEKOHOMIYHOT  mismbHOCTI. 11 MuTHY
MONITUKY BH3Hauae BepxoBHa Paga YkpaiHm, a MUTHe peryiaroBaHHS
30BHIITHBOEKOHOMIYHOI JIISUTBHOCTI 3MIHCHIOETHCS  3TIMHO 3 3aKOHOM
Vxpainn «I[Ipo 30BHINIHLOEKOHOMIUHY IiSUTBHICTE», 3aKOHaMHU YKpaiHu
PO MUTHE PEryjaloBaHHs, €IMHAM MHUTHHM TapudoMm  VYkpaiHm Ta
MDXXHapOJHUMH JIOT OBOPaMH.

MurtHa crnipaBa B YKpaiHi BKJIIOYa€E B ceO€ BCTAHOBJIICHHS TOPSIIKY
Ta OpraHi3allilo MepeMillleHHs] Yepe3 MUTHUHA KOp/JOH YKpaiHH TOBapiB i
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MIpe/IMETiB, OOKJIaleHHs] MUTOM, O()OPMJICHHS, 3JiHCHEHHS KOHTPOJIIO Ta
IHIIMX 3axOfAiB IIOA0 peaiizamii MUTHOI moiiTukW B YkpaiHi. [lpu
3/iiCHEHH] MUTHOI CIIpaBU YKpaiHa IOTPUMYE BU3HAHUX Yy MIXHAPOIHHUX
BiTHOCHHAX CHCTEeM Kiacudikamii Ta KOAYBaHHsS TOBapiB, €AWHOI (opMHu
JIeKJIapyBaHHs €KCIIOPTY Ta IMIOPTY TOBapiB, MUTHOI iH(opMaii, iHIImX
3araJbHONPUHHATHX MI>)KHAPOJHOIO MPAKTUKOI HOPM Ta CTaHIapTiB, Oepe
y4acTh y Mi>KHAPOAHOMY CIIBPOOITHUITBI 3 MUTaHb MUTHOI CIIPaBH.

Tepuropist YkpaiHu CTaHOBUTh €IMHY MHUTHY TEPUTOPIiIO, B MEXax
skoi YkpaiHa Mae BUKIIIOYHY IOPHCAMKIIIO MION0 MHUTHOI cipaBu. Mexi
MUTHOI TepUTOpii YKpaiHu BBAXKAIOTHCS MUTHAM KOPAOHOM YKpaiHH, SIKHHA
CHiBMAAa€e 3 Jep>KaBHUM KOPIOHOM.

MurHa TepuTOpis YKpaiHM BKIIIOYAE TaKOXX TEPUTOPIii IITYIHHX
OCTPOBIB Ta CIOPYJ, IO CTBOPIOIOTHCSI B €KOHOMIYHINH 30HI YKpaiHWu,
Haa SKAMH YKpaiHa Ma€ BUKIIOYHY IOPUCIMKIIIO CTOCOBHO MHTHOI
cnpaBu. BigmoBimHO 10 3akoHIB YKpaiHM Ha 11 TepuTOpii MOXYTh
CTBOPIOBATHCS BiIbHI MUTHI 30HH, CTOCOBHO SIKMX 3aKOHH, IIIO PETYNIOIOTh
MUTHY CIIPaBy, 3aCTOCOBYIOTHCS 3 BUHSTKaMH, BU3HAYEHUMH BiJIIOBITHIMHU
3aKOHOJAaBUYUMH aKTaMH. MexXi TaKuxX TEpUTOPid CTaHOBJISTH CKIIAIOBY
MUTHOT'O KOPJIOHY Y KpaiHH.

3nificCHeHHS MWTHOI CHpaBH IIOKJIQJA€TbCS HA MHTHI OpraHU
Vkpainn, skumu € JlepkaBHa MuTHa ciayx0a YKpaiHw, perioHanbHi
MUTHUII, MUTHUIN, a CIeliaji3oBaHi MHTHI YCTAaHOBM Ta oOpraHizamii
CTBOPIOIOTBCS  BUKJIIOYHO JUIsi  3a0e3leueHHs] BHKOHAHHS  3aBJaHb,
TIOKJTaJICHNX Ha MUTHI OpT'aHu.

MuTHI OpraHy, peaji3yloud MHUTHY MONITHKY YKpaiHH, BUKOHYIOTh
TaKi OCHOBHI 3aBJIaHHS:

1) BuUKOHAaHHS Ta KOHTPOJb 3a JOJAEPXAaHHSIM 3aKOHOJABCTBA
VYkpaiHu 3 IUTaHb MUTHOI CIIPaBH;

2) 3aXUCT eKOHOMIUHMX iHTepeciB YKpainu;

3) 3ale3meueHHs BHUKOHAaHHA  3000B's3aHb,  mNependavYeHHX
MDXKHapOJHUMH JIOTOBOpaMH Y KpaiHU 3 MMTaHb MUTHOI CIIPABH, YKJIQJIEHUX
B YCTaHOBJIEHOMY 3aKOHOM HOPSAKY;

4)cnipusHHS ~ 3aXHCTY IHTENIEKTYaJdbHOI BJIACHOCTI  YYaCHUKIB
30BHIITHEOEKOHOMIYHHX 3B'S3KIB, 1HIINX IOPHIMYHUX Ta (Hi3UUHHX 0Ci0;

5) 3acrocyBaHHS BIAINOBIAHO IO 3aKOHY 3aXOXiB Tapu(pHOro Ta
HeTapu(HOTrO pETyJIIOBaHHS IIPH IEPEMIIleHHI TOBapiB Yepe3 MHTHHI
KOpJOH YKpaiHy;

6) 3miliCHEHHS MMHTHOTO KOHTPOJIO Ta MHUTHOTO OQOPMIICHHS
TOBapiB 1 TPAHCHOPTHUX 3ac00iB, IO MEPEMILIYIOTHCS UYepe3 MUTHHN
KOp/IOH YKpaiHH, BJIOCKOHAJIEHHS ()OPM 1 METO/IIB iX 3/[IiICHEHHS;
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7) KOHTPONIb 3a NOTPHUMAaHHAM IPaBHJI IEPEMIlICHHS BAIIOTHHX
LIHHOCTEH Yepe3 MUTHHUI KOpJoH Y KpaiHu;

8) 3milficHEeHHsS CHUIBHO 3 IHIIMMHM YHOBHOB&)KEHUMH OpraHaMu
JIep>)KaBHOI BJIaJy 3aXO/IiB IO/I0 3aXMCTy IHTEPECiB CHOKUBAYiB TOBapiB i
JIOZIEP’KaHHSl YJaCHHUKaMH 30BHIITHHOCKOHOMIUHHMX 3B'S3KIB JEp>KaBHUX
IHTEpEeCiB Ha 30BHIIIHBOMY PHHKY;

9) CTBOpEHHS CHPUSTIMBUAX YMOB UIsl IPUCKOPEHHS TOBApOooOiry Ta
Maca)XMPOITOTOKY Yepe3 MUTHHUI KOpJOH Y KpaiHu;

10) 6opoTts0a 3 KOHTpabaHIOIO Ta MOPYIIEHHSIMH MUTHUX TIPaBHIL;

11) pO3BUTOK MIXHApOTHOTO CHIiBPOOITHHIITBA Y Taily3i MHTHOI
CrpaBy;

12) BesieHHSI MUTHOI CTaTUCTHKH;

13) BEJICHHS VYkpaiHcbkoi Kacudikamii TOBapiB
30BHIIIHLOEKOHOMIYHOI JisSIbHOCTI,

14) 3pilicHeHHs Bepudikamii (BCTAaHOBIEHHS JOCTOBIpHOCTI)
cepTr(iKaTiB MOXOHKEHHS TOBApPIB 3 YKpaiHH.

MuTHI OpraHd BiAirpalOTb CYTTEBY POJIb Y CHUCTEMI TapUQHOro Ta
HeTapu(HOTO PpEryJIOBaHHS, OCKUIBKM BOHM BHUKOHYIOTH KOHTPOIOIOYY
¢GyHKII0 TpW 3AiHCHEHI 3axO0AiB MHUTHOrO O(OpMIIEHHS Ta MHTHOTO
KOHTPOJII0. MHUTHE pETryIIOBaHHS 30BHINIHEOCKOHOMIYHOI JisUTBHOCTI €
HEeOoOXiTHUM €IEMEHTOM JIep>)KaBHOTO YIPABJIiHHS B rajly3i MUTHOI CIIPaBH,
BaXXJTUBUM (paKTOPOM OpraHi3allii BApOOHHIITBA 3 METOIO 3aXHCTY IHTEpeCiB
HAIlIOHAIEHOTO TOBAapOBHPOOHUKA Ta 3a0e3IeYeHHs! IMPaBOMOPSIKY HpH
Oe3rocepeTHLOMY 311ICHEHHI MUTHOI CIIPABH.

MurHe perymtoBanHs 3EJ] peanizyerbcs y (QyHKUISX yIpaBIiiHHS
MUTHOIO  CIPAaBOIO:  NPABOOXOPOHHIM,  (iCKaJNbHIH, KOOPIAMHYIOUIH,
npoigaKTUYHIN 1 NPEeBEHTHBHIH, MPOBITHUM (AKTOPOM SIKMX BUCTYIIAE
MHTHUN KOHTPOJIb.

3akoH Ykpainu "[Ipo 30BHINIHBOEKOHOMIYHY HMisUTBHICTR" y CT. 1
BHU3HAYa€ MHUTHE DEryJIOBaHHS SIK PETYIIOBAHHS IMTaHb, MOB'SI3aHUX 3
YCTAHOBIICHHSIM MHT 1 MUTHUX 300piB, MPOLEAYPAMHA MHUTHOTO KOHTPOIIIO,
OpraHi3ali€io AiSUIbHOCTI OpraHiB MUTHOTO KOHTpONO YKpainu. MwutHe
PEryIIOBaHHs 30BHINIHEOCKOHOMIYHOI JiSUTBHOCTI 3IHCHIOETHCS 3TiTHO 13
3akoHoM «IIpo 30BHINTHEOCKOHOMIUHY JiSUTBHICTE», MHTHUM KOJCKCOM
Vkpainu, MutHuM TapudoM VYKpaiHM Ta MiDKHAPOIHMMH JIOTOBOPaMH
VYkpainu.

Meroau perymnioBaHHsS 30BHIIIHBOI TOPTiBII MOXKHA PO3JAUINTH Ha
Taki: TapuQHi, MO IPYHTYIOTCS HA BHKOPHCTaHHI MHTHHX TapH(Dis;
HetapudHi — KBOTH, JineH3il, TexHiuHi 0ap’epu Ta iH. Tapudui MmeToan 3a
CYTTIO € eKOHOMIYHMMH 1 JiIOThb uepe3 pPHHKOBUI MeXaHi3M, BOHH
CIpsIMOBaHI Ha 3JCIIEBICHHS EKCIOPTYy, IIOJOPOKYaHHSI IMIOPTY 1
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BIUIMBAIOTh Ha (IHAHCOBI pe3yapTaTH HisuibHOCTI ydacHWKIB 3E/I.
Herapudne perymroBanHs — Iie KOMIUIEKC 3aX0/1iB 0OMEKEHO-3a00pOHHOT0
MOPSAKY, IO IIEPEHIKO/KAIOTh IPOHWKHEHHIO 1HO3EMHHX TOBapiB Ha
BHYTPIIIHIN PUHOK KpaiHu.

Mera Tapu(HOro peryaoBaHHs IOISTaE:

1. B nokpaieHHi KOHKYpeHTHUX YMOB B KpaiHi IMIIOPTY;

2. B momoBHeHHi Jlep:kaBHOTO OIODKETY;

3. I ronoBHe — B 3aXHUCTI HaliOHAJIHFHOI MPOMHCIOBOCTI, 3/I0POB'S
HaCeJIEHHs, OXOPOHI HAaBKOJMIIHBOTO CEpeJOBHINA, MOpaii, pemmrii i
HalllOHANBHIH Oe3merti.

KnacumynuM 3aco00M peryiTtOBaHHS 30BHINIHBOI TOPTIBIII SBJISIOTHCS
MUTHI Tapudu, SKi MO XapakTepy BIUIMBY BiIHOCSTHCS 1O €KOHOMIYHHX
perynaTopis.

MurtHo-TapudHe peryaroBaHHS BUKOHYE AB1 (DyHKII:

1. TIpoTeKIioHICTChKY (3aXUCT BITYM3HSIHMUX TOBApPIB BiJl iIHO3EMHOI
KOHKYpeHIi).

2. ®ickanbHy (MTOMOBHEHHS JCPKABHOTO OIOIKETY).

Herapudue perymoBanns 3EJ[. Herapudui oOMexeHHs - 3axomu
MIPUXOBAHOTO TpPOTeKHioHi3My. Ha nymKy chemianmicriB, y 30BHIIIHIN
TOPTiBIIi BHKOPUCTOBYIOTHCSA Oumbire S50 Takux 3aXOMiB 1 MOXYTh
3MiHCHIOBATUCS SIK Yepe3 aJMiHICTpaTHBHI, Tak i ()iHAHCOBI 1HCTPYMEHTH
pEeTyIIOBaHHSI.

VY HOBHX yMOBax MHUTHa CIIpaBa BUCTYNA€ HE JIMIIE SK IHCTPYMEHT
Ta TPOBIJIHUK 30BHINIHROCKOHOMIYHOI [ISUTBHOCTI, @ W Mae BaXJIMBE
3HAYEHHS SIK PEryJsTop i 3aci0 (opMyBaHHS HOBUX €KOHOMIYHUX BiJTHOCUH
Ta 3B’S3KIB.

3pocTaHHS 30BHIIIHHOEKOHOMIYHHMX 3B’S3KiB, X CYyTTEBi SKiCHI
3MiHM BUMararoTh aKTUBHOT'O BTPYYaHHS JAEPXKaBH y MPOIEC PEryIIOBaHHS
i€l MisUTPHOCTI 3 METOIO ONTHMI3allii, MiJBUIICHHS e(PEKTHBHOCTI 3aC00iB,
(hopM Ta iIHCTPYMEHTIB 3/1IHCHEHHS] MUTHOI MO THKY.

Jnst migBUIEeHHS e(pEeKTUBHOCTI JisUTBHOCTI MUTHOI CITY)XOH Ta
HaOyTTA cTarycy piBHOLIHHOI'O MapTHepa 3 KpaiHaMu €C MUTHAM opraHam
HAIIOl JIep KaBy TepII 3a Bce HEOOXITHO YIOCKOHAINTH HOPMAaTHBHY 0as3y,
sIKa Ma€ cTaTH OLTBII 3pYYHOIO Ta MPOCTOI0 Y PO3YMIiHHI Ta BUKOPHCTaHHI
rpoMajiiH, pPO3BUBATH MUTHY iHpacTpykTypy (Texniyna 0asa),
JIUBEPCU(IKYBaTH IOCT-ayJWUT, BIIPOBA/KYBATH aHaNi3 pH3HMKIB IO
MOMEHTY MHTHOrO O(OpPMIIEHHS TOBapiB, pO3IIMPIOBATH  MHUTHE
cHiBpoOITHUITBO B cepi monepemkeHHs Ta 00poTeOM 3 KOHTpabaHIOLo,
T IBUIIIYBATH TPAHCTIAPEHTHICTD JiSUIFHOCTI MUTHUX OpraHiB, 3aIpoBaUTH
TIPOLIEIYPY ENIEKTPOHHOrO JeKiIapyBaHHs, (JOpMYyBaTH CEPBICHY i€0JIOTiI0
«MHTHUILI IS0 TPOMaJsH» [UIIXOM BH3HAYEHHS KpPUTEPIiB IOBEMIHKU
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MIPaIliBHUKIB, ITi JIBUIIICHHS npogecioHanizmy, KyJIbTYpH Ta
BiJIMIOBINAJIEHOCTI TIepe]] CYCIIBCTBOM, 3aKOHONABYO BHU3HAYWTU CTaTYC
MUTHOI CITYXOH B CHCTEMI OpraHiB BUKOHABYOi BJIaJIH.

®OPMYBAHHS IIH HA HOBY IMTPOAYKIIIO
BUPOBHNYO-TEXHIYHOI'O TPU3HAYEHHSA

Topowko Onena Banenmuniena
Xmenvnuyvkuil nayionanbruil ynigepcumem, Yrkpaina
E-mail: vsf-83@rambler.ru

OpHiero 3 pobieM €KOHOMIYHOI'O OOIPYHTYBaHHS BHUITYCKY HOBOI
MPOAYKIIii € (hOpMYyBaHHS aJICKBATHOI I[iHH, IO 3a0€3MEYUTh MOKPUTTS BCiX
TIOHECEHHUX BUTpAT Ta 30allaHCye iHTepecH BUPOOHUKA Ta CIIOKHUBAYa.

Bigomo, mo mnpu BHUBEAEHHI HOBOI MPOMHCIOBOI MPOAYKIIl Ha
PUHOK BUPOOHHK IOBHHEH BUSIBHUTH MEXH, B SIKMX BiH MOXXE BapilOBaTH
[iHy, TOOTO 3HATH BEPXHIO Ta HIKHIO TPaHWIN IiHU. [IOHATTSA JiMITHOI
IiHA SIK €KOHOMIYHOi KaTeropii BHHUKIO B cepenuHi 60-Tux pokiB XX
cronitra. BoHa HIOM yocoOmroe BpiBHOBaXKEHICTh BHTOJM BHUPOOHHMKA Ta
CIOXKMBaya, € TaK 3BAaHUM " OaJlaHCOM iHTepeciB” .

Sk moka3ye MpakTHKa, OLIBIIICTh MPOMHUCIOBUX MiJANPHEMCTB B
Cy4acHHX yMOBax HpH (OpMYBaHHI HIKHBOI MEXI HIHH 3BEPTAIOTHCS 10
MeTony “BHTpaTH — IUIIOC”, TIPUUOMY B SIKOCTI 0a3u (OpMyBaHHS IiHU
00UparoTh MOBHY COOIBapTICTh BHPOOIB. [HO3EMHI €KOHOMICTH JTOCTATHBO
YacTO BHCIIOBIIIOIOTHCS HETATUBHO CTOCOBHO BU3HAYEHHS LIHM 32 JaHOIO
cxemoro. B Toii xe yac abCONIOTHO 3pO3YMiJIO, IO HE CJiJ KaTeropuyHO
3arepeuyBaTH BHTpaTHE IIHOYTBOpeHHS. “Bci BUTpatw BaxkimBi Juis
JoxigHocTi, — 3a3Ha4yaroTh Tomac T. Hern ta Pig K. Xoamen, — Tak sk BCi
BOHH, HE IUBJISYHCH Ha Kiacudikamito, moBuHHI OyTH BpaxoBani”[1, ¢.97].

Ha wamy paymky, HeoOXifHO Jemio INeperjasHyTH BHMOTY 0
€KOHOMIYHOT'0 3MICTy HI)KHBOI MEXIi I[IHU Ta 11 TOJIOBHOI XapaKTEPUCTHKH —
PIBHOBHTITHOCTI BUPOOHHUIITBA HOBOI Ta 0a30BOi MammH. [lOHATTS
PIBHOBHTIIHOCTI SIK OJTHAKOBA HOpMa PEHTa0EIIBbHOCTI, YacTO 3aJIeKHUTh HE
Bil CaMUX XapaKTEPUCTUK IOPIBHIOBAaHMX MalllMH, a BiJ CTYIEHIO
3aBaHTAXEHOCTI BUPOOHMYMX IIOTY)KHOCTEH Ha IMIANPHEMCTBI, 3MiHH
MacmTadiB BUPOOHHUIITBA OKPEMHX BUPOOIB, METO/IB PO3MOIITY HAKJIaHIX
Butpar. 1106 BUKIIOYMTH BIUIMB IMX (DAKTOPIB, HHKHIO MEXY IIIHM CIIiJ
po3paxoByBaTH 0e3 BpaxyBaHHS HaKJIaJHUX BUTpar (Tadm. 1).

BepxHst Mexa IiHW Ha HOBUI BUpIO NMOBMHHA CTAHOBUTH TAaKWH ii
piBEHB, 32 SIKOTO eKOHOMIYHHIA eeKT y CIoKHBaya JOPiBHIOE HYITIO, TOOTO
TIOHSTTS. BEPXHBHOI MEXi TICHO TOB’S3aHE i3 KOPEKTHUM BH3HAYEHHSIM

245



edekty BiJ 3acrocyBaHHS TexHikW (Tabm. 1). IlutanHs ¢dopmyBaHHS
BEpXHbOT MEXi iHK PO3TISIIATIUCH HAMU B TONepeAHix mybuikaisx [2,3,4],
TOMY J€TaJIbHO Ha IIbOMY 3YITUHATUCH HE Oy/eMo.

PuHKOBI yMOBM TrocrmojapioBaHHS BHMAararOThb HOBOT'O IiJIXOIY
TaKOX 1 JO CKOHOMIYHOrO 3MICTy JiMITHOI miHW. Bimomo, mo mpu
CTBOPEHHI HOBHMX MAllWH, KOMIIaHii iHBECTYIOTh 3HAYHI KOMITH B iX
pPO3pOOKYy Ta OCBOEHHS. 3a3BHU4Yail, BUTpAaTH Ha PO3POOKY Ta OCBOEHHS
HOBUX MAIlIMH BKIIIOYAIOTHCS JI0 CKJIaly HAKJIQJIHUX BUTPAT Ta HEPIJKO IPH
TPaIUIIIHAX METOAaX PO3MOMALTY, PO3MOAUISIOTECS MiX BCIMa BHIAMHU
MIPOIYKIIii, IO IPU3BOUTE!

e 10 IITYYHOTrO 3aBHIIEHHS BHUTPAT IHIIMX BUJIIB NPOAYKLii Ta
3HW)KEHHS X PEHTa0EeNbHOCTI;

® 3aBHIIEHHA IiH Yy BHUMAAKY 1X NPSAMOrO BKIIOYEHHS B
co0iBapTiCTh HOBUX MAIlIHH, 10 IPU3BE/E 10 3HIKEHHS TOMHUTY.

Butpatn Ha npoekTyBaHHS, pO3pOOKY Ta OCBOEHHS HOBHX MAIlWH,
HAa HAIl TOTJISAMA, CIiJ BKIIOYATH B PO3PAXYHOK JIMITHOI IiHM (Tabm. 1).
Bona nmoBuHHa 00MeXXyBaTH LiHY ITPOAAXY 3HH3Y, TOOTO SIK MPABUIIO, IiHA
NpoJaKy TMOBUHHA JIOPIBHIOBATH ab0 OyTH OiNbIIOIO 3a JIMITHY LiHy. B
TAaKOMYy BHUMAJKy IliHA TPOAaXy 3a0e3NeYnTh IOralleHHs BUTpPAT Ha
MIPOEKTYBAHHS Ta OCBOEHHS BUPOOHUIITBA HOBUX MAIIMH Ta 00OJIaHAHHS.

Tabauus 1. ®opmyBaHHs LWiHM HA HOBY NPOAYKLi0 BHPOOHHY0 — TeXHIYHOTO
NPU3HAYCHHS.

Huoicns mesca yinu

B M S He

Uu=1"%

MIIE

IlepeBaru BUKOPUCTAHHS
3aNpPONOHOBAHOIO MiAXOY:

1. YHUKHEHHS TpobieMu
PO3MOITY HAKJIAHAX BUTPAT.

—3MiHHI BUTpaTH Ha

B'}M

BUTOTOBJICHHS] HOBOI MalllrHA,

K\ —KOCOimiEHT 2. BkiroueHHs 10
Map KUHAIBHOTO MPUOYTKY 1o 6a30Biit PO3paxyHKY ITOTSHIIi THOT
MaI¥Hi. peHTabenbpHOCTI 6a30BOT0 3pasKa, He
MII; | ne BHKPHBIICHOT PO3ITOIIJIOM TOCTIHHIX
MiE =
1, BUTpAT.

o 3. Jlerkicts oTprMaHHS
MTI ,, — Map>XUHAITBHAN TPUOYTOK . ..

B BX11HOT 1H(OpMAITii.
Mo 6a30BOMY BHPOOY;

] ,— uina 6a30BOi MalIMHH.

Bepxnua mexnca yinu
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€ ,me

,=10,+—=t— IlepeBaru BUKOPUCTAHHS
E,+P, 3aNMpPONOHOBAHOrO MiIXOAY:
], - HIOKHS MEXKa L[ HH; 1. Be3nocepeHiii 3B’ 130K

BEPXHBOI MEXI I[iHHU 3 PITHUM
. } €KOHOMIYHHM e()eKTOM.
E,, — xoeilieHT peHTabenbHOCTi; 2. MOK/IHBICT

€, — piuHHii eKOHOMIUHNH edeKT;

P ,,—JacTKa BipaxyBaHb Ha BHUKOPUCTaHHS IS

aMopTH3aIIo. Oararo(yHKIiOHaJIbHOI TEXHIKH.

Jlimimna yina

Py ae IlepeBaru BUKOPUCTAHHS
,=01,+4 3aNPONOHOBAHOIO MiAX01Y:
2N BpaxyBanns pu
i=1

(¢opMyBaHHI JIIMITHOI I[IHH BHUTpAT

HA OCBOEHHSI Ta MPOCKTYBaHHS, SIKi B

Ta OCBOEHHSI HOBOI MaIlIVHH, CY4aCHHX YMOBax TOCIIOAAPIOBaHHS
NI — KUJIBKICTB MaIlI¥H, AKi | MOXKYTH OyTH 3HAUHHMH.

POH — BUTpATU Ha MNPOCKTYBAHHA

IJIAHYETHCSI BUITYCKATH OPOTATOM N pOKiB.

TakuM 4yMHOM, JaHi pekoMeHamii cTocoBHO (pOpMyBaHHS ILIiHM Ha
HOBI MaIIMHU Ta O00JIaJHAHHS JAIOTh 3MOT'Y YHUKHYTH 0araTbox HEIOJIKIiB
“BUTPATHOTO I[IHOYTBOPEHHS, pO3paxyBaTd ILiHY B)KE Ha PaHHIX CTajisxX
MIPOEKTYBaHHS, 3MEHIIMTH PH3WK HEMOBEpPHEHHs 3aco0iB. PaxkTnyHO B
pe3ynbTaTi MM OTPUMYEMO MOBHY, 3aBEPILIEHY CXEMY BCTAHOBIICHHS HiHH.
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CUCTEMA YIIPABJIIHHSA AK IHCTPYMEHT
®OPMYBAHHSA HIHHOCTI ABIATPAHCIIOPHUX
MHOCJIYIr

Kanoa K.O.
Kuiscoruti nayionanenuii agpoxocmiunuil ynieepcumem, Yxpaina
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Pi3HI cerMeHTH CHOXMBadiB CIPUIMAIOTh IIHHICTH aBiaroCIyrH
MO-pi3HOMY, TO W IiHA, SIKY BOHHM ILIATATH 38 MOXKJIMBICTH KOPHCTYBATHUCS
Hero, Mae OyTH pi3Ha. J[0 TOTO kK, MiX PI3HUMH KaTETOPisIMH CIIOKUBAYiB
iCHye CBOEpimHMIA Oap’ep, IO HE JO3BOJNSE MPEICTABHUKAM OJNHIET
KaTeropii CKOPHUCTATHCS I[IHOBUMH IlepeBaraMu iHIIOi.

TakuM YMHOM, JIOSJIBHUH ITACaXXHMpP OILIHIOE aBiallociIyry BHIIE,
HIK, HalpuKiIaj, pa3oBuil abo mepioAnvHuWi, TOOTO 1 LiHY 3a HaxaHy
TIOCIIYTY BiH 3rOfieH IUIaTUTH BUILy. /{0 TOro >k, MU BIIEBHEHI, IO BiH HE
CHOKYCUTHCSl HIDKYMMHU I[IHAMH Ha aBialloCIyrH, sIKi CIUIA4ylOTh iHI
HEJIOSUTBbHI MTaca)XMpH, Tak SIK HiHHICTh HAaJaHOI HOMY ITOCIYTH € BHIIOH i
B HBOI'O BHHHUKA€ MOMIIMBICTH CKOPUCTAaTHCS HU3KOIO HAJaHUX HOMY
mepeBar, IOB’S3aHUX 13 HOro I1HAWBIAyallbHUMH MOO2KaHHSAMH Ta
OYiKyBaHHSIMH.

3 iHmoro OOKy, AJIsI HENOSJIBHOTO aBiaraca)Xupa psij J0JaTKOBUX
repeBar BijJi BUKOPHCTaHHS aBiallOCIYr'W HE Biirpae BayKJIMBOI poiii, a
LIHHICTb, Ky BiH CHpHUiiMae Bijx ii BUKOPHCTaHHS, € HIDKYOI. Tomy BiH
BOJIIE CIUIATUTH HWKYY IHYy 3a aBialociayry Ta ofepXard Bim ii
BUKOPDHCTAaHHsS JIMIIE CTaHJApTHUH HaOip TmepeBar (peryssipHiCTB,
TPHUBAJIICTh, OE3IIEKa MOIBOTY TOIIIO).

Posrmsinatoun ¢opMyBaHHS LIHHOCTI aBiaTPaHCIIOPTHUX IOCIHYT,
JIOLUTBHAM Oyzie MiJKPECIUTH B3a€MOJII0 PUHKY CIIOKHBA4iB JIAHUX
TIOCITYT 13 CHCTEMOIO YIIPABIIiHHSA IX LiHHICTIO. J[aHa crcTeMa CKilanaeTbest
i3 cy0’eKTiB Ta O0’€KTIB YIpaBiiHHS, (DYHKI[H YIpaBIiHHS, METOIIB
(opMyBaHHS I[IHHOCTI Ta YNPaBJIiHCHKUX pilleHb MION0 (OPMYBaHHS
I[IHHOCTI aBiaTPaHCMOPTHOI MOCTYTH sl macaxkupa (puc. 1).

Jlo cyO’ekTiB ynpaBiiHHS I[iHHICTIO aBiaTPaHCIIOPTHUX MOCIYT
BIJIHOCATHCS aBiaKOMIIAHIl Ta X MPEICTABHUIITBA, aBialliiiHi KacH, CIIy>KOu
HajaHHS iH(popMarli, TpaHchepHi CIykOH, CIyxOU pO3IIyKy Oaraxy,
catering-cnyx6u, aepormopTH Ta  AepoIOPTOBI  CIYKOH, CIyXKOH
TOTEIBHOIO CEpBiCY, aBTOTPAHCHOPTHI oOpraHizamii, cimyxOH Takci,
3aJ3HMII, CIY)KOM TIpOKaTy aBTOMOOUTIB, TypHUCTHuYHI QipMu Ta
areHTCTBa,  CIYXOM  IPUKOPJOHHOTO,  MHUTHOI'O,  CaHITApHOTrO,
BETEPUHAPHOT0 KOHTPOJIIO TOIIIO.

@OyHKUiSIMU YIIPaBIIiHHS € HACTYITHI: IUIaHYBAHHS, OpraHi3yBaHHS,
MOTHBYBaHHS, KOHTPOJIOBAHHS, perymoBaHHiI. Merogamu (opMyBaHHS
LIHHOCTI aBiaTPaHCIOPTHUX ITOCIYT BHUCTYNAIOTh KOHIIETIII Ta cTpaTerii
0OCITyrOByBaHHSI ~ CIIOXXKMBayiB, BHUKOPHCTaHHS MAapKeTHHTOBUX  Ta
JOTICTUYHMX  MiAXOMIB B  Tpoleci HaJaHHS IIHHOCTI  KIIIEHTY.
VYnpaBiiHCEKUMH pilIEHHSIMH 1010 (OopMyBaHHS IIHHOCTI Ta BapTOCTI
MOCTYr € 3aJOBOJICHICTh KJIi€HTa B 1I CHOXXKHBaHHS; IiITPUMKA
MACAXKUPCHKOI JIOSUTHHOCTI JI0 aBiaKOMIIaHIi; pEeHTA0EIbHICTh MAcaKupa,
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TOOTO YM ITIEPEBUINYE NMPHUOYTOK, OJEPKAHUH BiJ HHOTO 32 CHOXKHUBAHHS
MOCIIYTH CYKYIHICTh BHUTpaT Ha il HaJaHHSA; (OPMYBaHHS KIiEHTCHKOI

0a3u macaXupiB 3 YCi€l0 HEOOXiJHOM iH(pOpMAIli€r0 M0N0 MepeBar Ta
mo0akaHb CIIOKUBAYIB.
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PUHOK PECYPCIB A1 CTBOPHEHHA TA HAOAHHA ABIATPAHCNOPTHUX NOCNYr

IC

CUCTEMA YNPABIIHHA LUIHHICTIO ABIATPAHCMOPTHOI NOCNYIU

CYB’EKTHU YNPABIIHHA

Asiai CRyx6u TpaHcdepHi Cnyx6u
xacu HapaHHs cnyx6u posLuyky
iHcbopmaLii Garaxy
Catering-
cnyx6u
Cnyx6u Y>K
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MUTHOTO, CaHITapHoro, npeAcTaBHULTBA aeponopToBi
BETEPUHaPHOrO 4 g
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PUHOK CMOXWUBAUYIB ABIATPAHCNOPTHUX NOCNyr

Puc. 1 Cucrema ynpasJiiHHs HiHHICTIO aBiaTpaHCcIOPTHOI mocIyrn
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Hapemiri, 06’ekTamMu yrpaBiiHHS BUCTYNAlOTh OCHOBHI, CE'MEHTHI
Ta JOMAaTKOBI TPOIECH OOCITYyroBYBaHHS macakupiB. Jo OCHOBHHX
mpoleciB  00CIyroByBaHHsSI BIHOCATBCS Ti TPOIECH, IO (OPMYIOTh
0a30By KOPHUCHICTh  aBIAMOCIYTW JUIS  CIOXKUBA4a, Taki  sIK:
00CITyroByBaHHS MaCaXUpiB 3 MUTAHb MPOJIAXY Ta OPOHIOBAHHS KBHTKIB,
HaJaHHA TacaxkupaMm yciei HeoOximHOi iH(popMmarii, 3abe3nedeHHs
MaKCHMaJIbHOI 3pYYHOCTI pO3KJIAJy peHciB, Oe3nmekn Ta 3pydHOCTI
MONBOTY, PpeECTpallisl macaxupi, odopmieHHs Oaraxy tomo. o
CerMEHTHHX TMPOIECIB BiJHOCATHCA Ti, MIO 3aJIeXaTh Bil BHOpaHOTO
MacaXMpoM Kjlacy oOciyroByBaHHs (mepmmi, Oi3HEC, €KOHOM):
CBOEYACHA [IOCTaBKAa MACaXXHpa JIO aepoIopTy, HaAaHHS HeOOXiTHOro
piBHS cepBiCy B aepomopTy Ta Ha OOpPTYy MOBITPSHOTO CyJHA TOIIO.
JonmaTtkoBi mporiecH O0OCITYyroBYBaHHsS BKIIIOYAIOTh B ce0C HaJTaHHS
rmacaxupaM MOCIYr 3TiHO iX IHIWBiAyanbHUX NOOAXKaHb, HANPHUKIAT,
HaJaHHSA 1HAWBIIyalbHOTO TPAHCIOPTY JAJIS JOCTABKH KIIEHTa 0 Ta 3
aepormopTy  MpU3HAYCHHS, HaJaHHd  WOMY  iHAMBIZYalbHOTO
00CITyrOBYBaHHS B a€pOIOPTY Ta 1HMBIIyalbHOTO XapuyBaHHS Ha O0OpTY
TIOBITPSTHOT'O Cy/THA TOIIIO.

IMPOBJEMU B3AEMOIIT AEPOIIOPTIB YKPAIHH 3
MI’KHAPOJHUMHU ABIAINIMHUMHU
OPI'AHIBALIIAMMU

Jloowcauescvrka Onena Muxaiiniena
THonmopayvka Onvea Teodosiigna
Hayionanonuii asiayivinuil ynisepcumem, m. Kuis, np-m Komaposa, 1
men. 8(044)406-73-69, lemina@list.ru

Opranizanist aBianepeBe3eHb MPEICTABISIE CUCTEMY TPaHCIOPTHHX
omepaniil, OCHOBHE MPHU3HAYCHHS SIKUX CKJIAJA€ThCI Yy BUKOHAHHI
TPAHCIOPTHOTO MPOIECY — MEPEMIIICHHS MACaXKUPIB, MOIITH, BAHTAXKIB.

Ie#t TpaHcropTHHMIA Tporec BiAOyBaeThes I 3MIHCHEHHS
MepeBe3eHb, OOCIT SKUX BH3HAYCHHH y 3B'3Ky 3 MOTPEOOI0 B HUX i
3a3HAYCHHWN Yy IUIAHI aBialepeBEe3CHb. [HIMMMH CIIOBAMH  OpTaHi3allis
MEepPeBe3CHb MPEACTABISAE COOOK CHUCTEMY TPAaHCHOPTHUX OMepalii, MIo
3a0e3MeYyr0Th BUKOHAHHS TJIaHY MEpEBEe3EHb.

[oBiTpsiHMi TpaHCIOPT Mae OcCOOJMMBE 3HA4YeHHs, SK 3aci0
3a0e3MeUYeHHs] JAIeKUX MariCTpallbHUX MMacaXHUPChbKHX CIHONy4eHb. BiH
e(pCKTHBHO PO3BHUBAETKLCS, K 3aci0 3'€HAHH B PETiOHM, IO MO30aBJICHI

251



3ac001B HA3€MHOT'O TPAHCIIOPTY 1 KOHKYPYE 3 3aJ1i3HUYHUM TPAHCIIOPTOM Ha
JTAJIEKOMY 1 cepeTHbOMY ITaca’KUPCHKOMY ITePEBE3EHHSX.

AeponopT € CKIAQAHUM 1 0araToOITAHOBUM  TEXHOJOTIYHUM
MeXaHi3MoM, 1 e]eKTHBHE KepyBaHHS HUM — HETpHUBiaJbHA 33aaua. Unmm
OINBIIMIA aepornopT 1 MOTYTHIIIMHA MAaca)XMPOIOTiK, THM Ba)KJIMBIIE CTAE
OIlEpaTHBHUM KOHTPOJIb 3a BCiMa IIpOIeCamMH, IO BiAOYBAlOTHCS B
aeporopry.

[{opiunauii MPUOYTOK aepOIOPTY 3AJICKHUTH BiJ] YUCTIA 0OCITYTOBAaHUX
macaxupiB Ta oOpoOieHoro BaHTaxy. s aepomopTy XapakTepHa
3aJIeKHICTh PiBHS HOMUTY BiJl IIepioy A00H.

Posrnsimaroun BHAM JiSUTBHOCTI aepoINOpPTIB MOTPIOHO PO3PI3HITH
aBiallifHy Ta HeaBiallilHy MisUTbHICTh. Jl0 OCHOBHUX BHJIB IisUTBHOCTI
aeporopTy BIJHOCATHCS: TOCaJKa — 3JIT MOBITPSHUX CYJEH; Ha3eMHe,
srigHo 3 cranpapramu IATA, Ta TexHiuHe OOCIYrOBYBaHHS MOBITPSHHUX
CylIleH Ta CIEIaBTOTPAHCIOPTY; OOpoOKa Oaraxky, BaHTaXiB, IIHHUX
rarnepiB, MOIITH; OOCITYrOBYBaHHS IACaXXHPIB y TepMiHamax, 3ajax Ta
TOTENSIX aeponopTy, KIMHATI MaTepi Ta AWTHHU; NPOEKTYBaHHS, po3poOKa
Ta BIIPOBA/DKEHHS KOMIUIEKCHOI aBTOMAaTH30BaHOI CHCTEMH YIIPaBIiHHS
TEXHOJIOTIYHUMHU MponeccaMu Ta iH(GOPMAaIifHUX CHCTEM; HaBYaHHS Ta
MiJBUIICHHS KBamiikamii (axiBI[iB 3 MUTaHb aBialliifHOI Oe3MeKy;
TPAHCIOPTHI MOCITYTH, BKIIOYAIOYH IIPOKAT aBTOMOMOOLITIB.

3a manumu ICAO 97,7% aepomnopTiB CBITY HaJarOTh KOHIIECii Ha
MIOCTaBKM aBiamiiiHoro mnamuBa, 97% Ha TMpomaXx TMpPOAYKTIB dYepes
pecropanu, Oapu kaderepii Tomo. PisHUM MaraswHam, IO peai3yrloTh HE
3BUIBHEHI Bij ogaTKy ToBapu, 89,4% aeporopriB CBiTY HaJar0Th KOHIIECI],
a Mara3uHu 0e3NoJaTKOBOTO MpPOJaXy TOBapiB MaroTh KoHuecii y 74,2%
aepornopriB, 0aHKM Ta MYHKTH OOMIHY iHO3EMHHMX BaJllOT KOPUCTYIOTHCS
npaBoM KoHIecii y 87,9% aeponopTiB cBiTy, Ciry»0u OopTXapuyBaHHS PU
aBiakomnaHisix — 84,1% aeporopTis cBiTy, Takci — 84,8% aeporopTiB cBity,
pexama B aeporopty — 80,3% aepomopTiB CBITY, TpaHCIOPT IS
CHONY4eHHS MK MICTOM Ta aepormopToM (aBrodycu tomio) — 75%
aeporopTiB  CBITy, aBTO3almpaBHiI  CTaHMii  (CTAaHII  TEXHIYHOTO
o0ciyroByBaHHsI aBTOMOOLIIB) — 57,6% aeponopTiB cBiTy, roreni — 28,8%
aepoIIopTIB CBITY.

OmnparroBaBm  fokymenTaifiro I[CAO MoxHa 3pOOHUTH BHCHOBOK,
po Te, IO acpoIOPTH Yy pa3i MPaBWIBHOI OINIHKH JiSUTBHOCTI MOXYTh
epeKTUBHO (YHKIIOHYBaTH B PHUHKOBHX yMOBaX, PO3YMHO ITO€IHYIOUH
aBialliiHy Ta HeaBialliiHy MisIbHICTE. Y  (iHAHCOBIH  JisUTBHOCTI
aepoIopTiB aBialliiiHi 300pu 3 aBiakOMMaHId CkiIamarTe jume 60% Bix
3araJbHUX NMPUOYTKIB, 1HIY YaCTHHY NMPUOYTKIB aepONOPTH OTPUMYIOTH 32
paxyHOK IIMPOKOI HeaBialiiHOI isUTEHOCTI.
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Taki oXoau € OCHOBHHMM JIKepernoM (iHaHCYBaHHS sl OaraTbox
aeponoptiB €Bpory, [TiBHIYHOI AMEpUKH 1 BEIMKUX aepoIOpTiB PETiOHIB
Azii, Tuxoro okeany Ta bmmspkoro Cxoamy. B aepomoprax IliBHiuHOI
Awmepuxn, €Bponu, A3ii crocrepiraeTbCs Taka NPOINOPILiS B PO3MOILTI
npuOyTKiB y crmiBBigHOMIEHH] 54% 1m0 45%, OTpUMaHHWX BiJIIOBITHO Bif
HAJIaHHS aBialliifHUX Ta HeaBiaI[ifHUX MOCIIYT.

OTxe, cepell OCHOBHHUX TIPOOJIEM, 3 SIKUMH CHOT'OJTHI 3iIITOBXYIOTHCS
BCl aepormopTh y CBOEMY PpO3BHTKY, MOXKHAa Ha3BaTHU BIJICYTHICTH SIK
IHAYCTpiaJbHUX CTaHIAPTIB, IO 3a0€3MEUYIOTh MIXCUCTEMHY B3a€MOIIO,
Tak 1 moromkeHoi 3aranpHonpuiiHsTol IT — crpaTerii B 3acrocyBaHHi 10
aeporioptoBoro kommuiekcy. Hampukinni 2007 p. y pe3yabTari CHiJbHOT
poboru IATA, ACI i psiny iHmmMX opraHizamiii OyB 3aTBep/KEHUH HOBHH
ramy3eBuii crapmapr Common Use Passenger Processing Systems
(CUPPS), mnoxiukaHW{ 3aMiHWUTH 3acTapulMii 1O JiHCHOrO MOMEHTY
cranaapt Common Use Terminal Equipment (CUTE).

OCHOBHI TIPHHIMIY, Ha SKUX BiH 0a3yeThcs, 1€ HE3AJIESKHICTh BiJ
wathopmMy, Biakputa iHQpacTpykTypa, 4YITKO onmcaHi iHTepdeiicn
B3aeMOAii W Y3TrO/KEHHS NOTOKIB JaHWX MDK CHCTEMaMd aeporopTy,
aBiakOMIaHi{ 1 IHIIMX KOpHCTyBauiB cucTeMHd. CbOrofHi B Taly3i yxe
BHUKOPHCTOBYETHCSl KiJbKa TEXHOJOTIYHMX CTaHIAPTIB, MOOYJOBaHMX Ha
THX ke mnpuHnmmax 1 BrimoyeHnx y CUPPS sk ckinamoBi yacTuHw,
HaNpHKiIan, CTiiiku camopeectpauii cmisbHoro Bukopucranus (CUSS) i
TEXHOJIOTISl JABOBHUMIPHHMX KOJiB, BHKOPHCTOBYBAaHMX Ha IOCaIKOBUX
TaJIOHaX.

[cHyIOTH 11Ba TPUHIMUIIOBO PI3HMX IAXOAM A0 BIPOBAPKEHHS
CKJIaJIHUX TEXHOJOTIYHMX DIillleHb: BHOpATH 30BHIIIHBOTO MMOCTaYaJIbHHUKA
TOTOBOTO  KOMIUIEKCHOTO  pIIleHHS (@yTCOPCHHT) YH  pO3po0isTh
KOMITOHEHTH CaMOCTiHHO.

[epmmii miaxix Moke OyTH BUKOPHCTAHHH TUIBKH IIPU CTBOPEHHI
HOBOT'O aepoNOpTy UM Y MEHIIHMX po3Mipax — TepMiHany. Tak, HanpuKiam,
kommanis OAO "Tepminan", mo kepye tepminaiom "lllepemersero — 3",
yknana goroBip 3 SITA Ha mnoctayaHHs Bci€l JIiHII aepomoOpTOBUX
npoaykTiB. [Ipu 1soMy, IpuUpoIHO, TTpodiieMa HTerparlii 3aIumaeThes U y
IOMY BUNAJKY — SIK i3 CIIy>KOaMH aeporopTy B IIIIOMY, TakK i 3 CHCTEeMaMHu
aBiaKOMIIaHiH, 0 00CITyTOBYIOTHCS.

Jpyruii miaxin, 3acCHOBaHMH Ha BIACHUX cuiiax (y YUCTOMY BHII JUIs
aeporopTy) He MOXKHA 3aCTOCYBATH — 3aHAJTO PI3HOPIAHI i OaraTorIaHoBi
3a/avi, AKi pO3B'A3YIOThCA. TOMY H ICTOPHYHO CKJIAJOCS TakK, IO KOJIU
BEJIMKA YaCTHHA aepOMOPTIB 3iTKHYyacs 3 HEOOXiqHICTIO BrIpoBaykeHHs [ T-
pilleHb, Ha PHUHKY KOJM HE ICHYBajJO IIe MpOBaiIepiB KOMILIEKCHHX
nociyr, abo YMOBH iXHBOTO BIPOBa/PKEHHS OyiaM HENpUHHATHI. Y
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pe3ynbTari Maike B KOXHOMY aepoIlopTi CKJIABCS 1HIMBITyalbHUN
KOMIUIEKC ~pillleHb, YacTKOBO pPO3POOJIEHUX CaMOTYXKH, YacTKOBO
BITPOBA/PKEHNX 30BHILITHIMH MTOCTAYaJIbHUKAMH.

Tomy kimpkicTh mpoOneM, 3 SKMMH TIOCTIHO —CIiBIpaIfoe
MEHEIDKMEHT aepomopTy TpU IHTErpamii cucreM, 30UTBIIYETHCS B
CBOTOJIHIIIHIX YMOBaX, KOJIM BUHUKA€E HEOOX1IHICTh BIPOBAPKEHHS HOBOT'O
Cy4acHOTO CepBiCy, WIO BIMNOBiJa€ 3amWTaM sK TMACaXUPiB, TakK I
aBiaKOMIIaHiH 1 iHIIMX Ol3Hec-IapTHEPIB.

OTKe, eKOHOMIYHOIO OCHOBOIO a€pOIOPTIB € BiJIHOCHHU PHHKOBOT'O
xapakrepy. Poimb €KOHOMIYHOTO UYMHHHMKA 3aJHIIAETHCS BAXKIUBUM JUIS
(YHKIIIOHYBAaHHS aepOIOpPTiB, OCKUIBKHA, 3 OTHOTO OOKy, aeporopTu
3a3HAIOTh 3HAYHOT'O BIUIMBY NPUBATHUX €KOHOMIYHHX 1HTEPECIB, a 3 IHIIOTO
— PO3BHHYTI a€pOIOPTH MOXYTb CTaTH COIO3HMKAaMH YYaCHUKIB PUHKOBHX
BITHOCMH, 1[I0  CHOpusTAME  crabimi3amii  Jep)kaBHOI  IOJITHKH,
niepepo3noiny (piHaHCOBUX Ta iHPOpMAaIiHUX MTOTOKIB.

AKTYAJIBHICTb PO3POBKHA OPTAHIBAIIMHOI'O
MEXAHI3MY B3AEMO/IIi ABIAKOMITAHIA TA
CYB”€EKTIB PUHKY TYPUCTUYHHUX ITOCJIYT

3azopynvko B.M., Kosanenxo O.B., H.B.CkudoHenko
Hayionanonuii asiayivinuil ynisepcumem, Kuis, Yxpaina
kovalenko ov@ukr.net
8(067) 321-18-46

IMocranoBka mnpoOsemu. OcHOBM poO3BUTKY aBiamii B YkpaiHi
3aKaZieHi y 3Mi0HOCTSX Ta MOXIIMBOCTSX HAI[IOHATHHUX aBlaKOMIAHIiH.
ABgiarlisi KpaiHM HE CTaHE TOBHOI[IHHOIO JIOTH, JIOKH aBiaKOMIIaHIil He
CTaHyTh PE3yIbTaTUBHUMU, PEHTA0CTHbHIUMH. byb-ska KpaiHa HE MOBHUHHA
MaTH HepeHTalOeNlbHI MiANpUEMCTBa y Oyab-IKOMY CEKTOpi E€KOHOMIKH,
OCKUIBKH 1€ paHO YW TMI3HO 3aBJAacTh 30UTKIB W IHIIMM Tady3sM, IO
HAIpsIMY YH OIIOCEPEIKOBAHO 3B’513aHi 3 HEIO, @ OCOOJIMBO raily3b TYpU3MY.

HeBupimena panime uvactuHa 3araynbHoi npoOsmemu. Ilpore
MepeKyIalaTH  yCIO0 BIiJMMOBIMAaMBHICTE 32 PO3BHTOK aBiaTPaHCIIOPTHUX
mocayr Ha cdepy Typu3My € HEBIPHHM, OCKUIBKH iX MOXJIMBOCTI 1
KOMIICTCHI[II Ha pUHKAaX € TOXITHUMHU BiJl EKOHOMIYHHX YMOB
rOCIIO/IapIOBAHHSI.

[MocraHoBka 3aBmaHHsS. TakuM YHHOM, TOPSJ 13 CTBOPECHHSIM
CIPUATIUBOTO MaKpPOCEPEIOBUINA Il PO3BUTKY aBiallii JAep:kaBa IIOBUHHA
CIPUATH PO3BUTKY MIKPOCKOHOMIYHOT'O CEpEJOBUIIA. ABiaKOMIIAHIsIM
MOCTIHHO  JOBOAWTHCS  BHUKOPHCTOBYBATH  MICIEBY  TOCHOIAPCHKY
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iHQPACTPYKTYpy, CHIBNpAlOBaTH 13 Cy0’€KTaMH PHHKY TYPHUCTHUHHX
TIOCITYT, PUHKIB Tpalli TOIIO.

Buxianennst ocHoBHOro marepiany. B cydacHiit ekoHOMIuHi# Teopil
NpU  aHami3i  MIKPOEKOHOMIYHOI'O CEpEIOBHUINA BHAUISIOTE YOTHUPH
HaWBa)KITUBIIINX acriekTH [7, ¢.57]:

- pecypcH, IO BHKOPHUCTOBYIOTHCS aBIaKOMITAHIIMH B TIPOIECi iX
¢dyHKIIOHYBaHHS (TPYAOBI pecypcu, puHKOBa, iH(opMalliiiHa, iHHOBaIliifHa
inpacrpykrypa);

- BHYTPIIIHSA KOHKYPEHIIS, OCKUIBKH 3piJika aBiakOMMaHil, 0 He
MaloTh KOHKYPEHIiI Ha BHYTPIIIHbOMY PHHKY aBiaIllOCIyT, MOXYTb MaTH
KOHKYPEHTHI IIlepeBaru Ha 30BHIITHHOMY;

- HasIBHICTH BUOATTIMBHX MACAXHUDIB;

- CTBOpPEHHS JIOKAIBbHHMX (BHYTPIIIHIX) PUHKIB aBiaTpaHCHOPTHHX
TIOCITYT IIISIXOM B3a€EMOJIIT aBiaKOMITaHii Ta Cy0’€KTIiB PHHKY TYPHUCTHYHHX
HOCITYT.

I me omHa cTopoHa CydacHHMX IPOIECIB Y €KOHOMIIlI TOB’s3aHa i3
3pOCTaHHSM 3HAUEHHS BMIJIOTO BUKOPHCTaHHS aBiaKOMIIAHISIMH IS
301IbIIEHHS PiBHS KOPUCTYBAaHHS iX MOCIYT aKTUBHOCTI (PAKTOPY «iMiIKY»,
o0 y CBOIO 4Yepry, IIOB’s3aHi 13 TMepeBaraMd Ta  HEJOJiKaMu
iHpopMariifHoro 3abe3nedyeHHs, HasABHOCTI aBia-MapUIPYTiB, YapTEpPHHUX
peiiciB, aBia-Takci [UIsl MOTEHLIHHNX TUIATOCTIPOMOXKHHX TTACaKUPIB.

OTxKe, ponb aBiaTpPaHCIOPTHHX TMOCIYT IS CyO’€KTIB PHHKY
TYPUCTHYHHX IIOCIYT TOBHMHHa OyTH CHpsSMOBaHa Ha BJIOCKOHAJIECHHS
PI3HOMaHITHOCTI CBOIX TOCIYT, 3aJOBOJIEHHI MOTPed «BHOATINBUX)
KJIIEHTIB, TiCHa CIIBIIpal aBiakOMIIaHId 3 TYPUCTUYHHMH OIEpaTOpaMmHy,
JUIsi  eEKTHBHOI peami3amii CBOIX IHTEpecCiB, TakK, SIK OCHOBHHMU
MOCTaYaJIbHUKaMH MACaXUPIB € caMe TYPUCTHYHI MiANPUEMCTBA.

[MocuneHHs B3a€MO3B’S3KYy MDK aBiakOMIaHI€l0 Ta cy0’eKTamu
PUHKY TYPUCTHYHHMX TIOCIYI BHMarae IOCTIHHOTO 3pOCTaHHS piBHS
TEOPETHYHHX Ta IIPAKTUYHUX HABUKIB, HasBHOCTI MarepianbHOi 0a3y,
ICHYBaHHS CHPHUSTIMBHX YMOB ISl iX B3a€MOJii Ta 3a/J0BOJICHHS
B3a€MOIHTEPECIB, JOCTaTHROI'O MaTepiajbHOrO 3a0e3NeYeHHsT B pe3y/bTaTi
cniybHOT  fisutbHOCTI. Tomy po3poOka oprasizamiiHOTO MexaHi3My
B3a€MO/Iii MOBUHHA BiirpaBaTh BaXkJIMBY pOJb, SIK 1 AU aBiallii B HIJTOMY
TakK i IS TATy31 TYpU3MY.

3 immoro OOKy, pO3IUIBHA JTisUTBHICTE  aBiaKOMITaHIN  Ta
TYPUCTHYHHX MiJIPUEMCTB HE J]a€ MOXIIUBOCTI BUKOPUCTOBYBATH HasBHUN
MOTEHINI AN B TOBHY cmuty. OTxKe, TYT € moTpeda B y3ro/PKEHHI 3aXO0JIiB MO0
MATPUMKH aBiaKOMIAHIM Ta TYPUCTHYHMX IMignpueMcTB. Ha nanHuii yac B
VYkpaiHi iCHYIOTb aBlaKOCMiYHHH Ta TYpPUCTUYHUN KJacTepu, a
aBiaTPaHCHOPTHOrO KJacTepy Uil 3aJ0BOJICHHS TYPUCTUYHHX IOTped He
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icHye. A caMe eKOHOMiYHi iHTepecH MOB’s3yloTh iX. Tomy, crrinbHa
JUSUTBHICTh ~ aBIaKOMIIaHIM, TYPUCTUYHHUX MiANPUEMCTB, JEp)KaBH Ta
HasIBHOCTI B KpaiHi peKpealiiiHuX pecypciB Ta BEIWYE3HHX TEpUTOpiH i3
€KOJIOTIYHO Oe3NeYHHMH YMOBAaMH, NPUIATHUMH, SK MIHIMYM, Ui
PO3BHTKY 3€JIEHOTO TYpU3MY, MOXKE TIPU3BECTH JIO0 TOTO, 10 YKpaiHa 3alime
TiHE Micle cepell PO3BHHEHHMX TYPUCTHUHHX KpaiH. A aBiakommaHii
3MOXKYTh PO3LINPHU CIIEKTP CBOIX ITOCTYT Ta OYTH KOHKYPEHTHO3JaTHUMH Ha
CBITOBOMY PHHKY aBiarepeBe3eHb.

BHaciimok HemieBOCTI nepkaBu y cdepi aBiamii craH TypH3MY
TAKOXX HE BIJIOBiNAB MOTEHLIHHUM MOXJIHMBOCTSIM YKpaiHu. OCHOBHUM
IUITXOM PO3B’SI3aHHS Takoi MpoOjeMu € po3poOdKa OpraHizaliifHOro
MeXaHi3My B3a€MOJii aBiakOMNaHid 3 Cy0’€KTaMH PHHKY TYPHUCTHYHHX
TIOCITYT Ta MOCHJICHHS ITO3UIIN Ha BHYTPIITHEOMY Ta 30BHIIIHBOMY pPHHKAX
aBianiepeBe3eHb. YaCTKOBO 3acail JaHOI CTpATETii MICTATBCS y JIEpyKaBHUX
nporpamax po3BHUTKY aBiarlii.

UMHHUM 3aKOHOAABCTBOM YKpaiHM IiepeadadeHo, M0 OpraHaMH
JIepKaBHOI BJIAJIM 3aTBEP/UKYIOTHCS 3arajbHONCPKAaBHI, JICPXKaBHI IUTHOBI,
perioHanbpHI Ta 1HINI MpOrpaMd pO3BHUTKY aBiamii. 3aranbHoAepX aBHI
MporpaMy  3aTBEPJDKYIOTBCS 3  METOK  peai3aliii  JOBrOCTPOKOBHX
npiopuTeTiB  KpaiHM B Tanmy3i aBiamii 1 CTAQHOBJATH  KOMIUIEKC
B3a€MOIOB'SI3aHNX MIPABOBHX, EKOHOMIYHHX Ta OpraHi3allifHuX 3aXO0/iB, 1110
CHpHSAIOTH PO3BUTKY aBiamii. BifmoBisHO 10 3arambHONEPKaBHUX MPOrpam
PpO3po0IIsIOTECS iHIIN Tporpamu po3BuTKy [1]. Ha crBOpeHHs mpaBoBHX,
OpraHi3aliiHUX, €KOHOMIYHHMX 3acaJl BIJIPOIUKEHHS Ta MOAAIBIIOL
iHTeHCcu(iKaIlii PO3BUTKY aBiallii TK BUCOKOPEHTAOCIBHOI T'ally31 €eKOHOMIKA
cnpsimoBanuii Houid [loBiTpsiHuii Kogeke Ykpainu. 3riqHO HOBOI pemakiii
BITYM3HSHI aBiaKOMIIaHii 3MOXYTh OYTH KOHKYPEHTHO3JAaTHUMH Ha
CBITOBOMY pHHKY aBianepeBe3eHb, M0 Oyne HEOOXigHO, Tak sK, 3a
nporao3amu uepe3 10 pokiB TypHCTHYHMH IMOTIK 10 YKpainu 3pocre y 6
pasiB.

Amnarniz Ta y3araJbHeHHs ITyOJikamiii 3 ngaHoi mpoOiieMaTHku y
¢daxoBifi  JiTeparypi, BIaCHMH  aHai3  KOHKYPEHTOCIPOMOXHOCTI
BITYM3HSHMX aBiaKOMNaHIi Ha pHHKY aBialepeBe3eHb J03BOJISIOTH
BH3HAYUTHU TaKi OCHOBHI MPOOJICMH:

- HeJOCTaTHIM piBeHb (inaHcyBanHs asiamii. Ilpm  npomy
HEJIOCTaTHIMHU € AepkaBHe (piHaHCYBaHHS. BifCyTHICTH MOSCHIOETHCS THM,
IO TIOKM IO aBiallisl JIMIIE AEKIapaTUBHO BU3HAYAETHCS IIPIOPUTETHOIO
raiy33o €KOHOMIKH KpaiHm, a HacIpaB/i 3aIMIIAETHCS
HEKOHKYPEHTOCTIPOMOXHUM II[0/I0 OTPUMAaHHSI JIep>)KaBHOTO (hiHAHCYBaHHS
y TOpiBHAHHI 3 OaraTbMa Taly3ssMH IIPOMHUCIOBOCTI. BincyTHicTh
IHO3EMHHX IHBECTHUIIH HepeayciM IOB’s3aHa i3 HHU3BKOIO iHBECTHLIHHOIO
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NpuBa0IMBICTIO KpaiHM B IUIOMY (B CHIIy 3arajbHOBIJOMHX IIPUYUH).
IHo3emHMiT kamitanm B YKpaiHi TNPIOPUTETHO BKJIANA€ThCS B Traiy3i 3
KOpOTIIUM TEPMIHOM OKYIHOCTI (TOPTiBJIsl, XapuoBa MPOMHCIIOBICTH Ta iH.);

- HEBIJIIOBIHICTH CcTany TPAHCTIOPTHOL iHDpacTpyKTypH
MDKHapOJHAM CTaHJapTaM.;

- cabkui 3B’A30K MMOB’SI3aHMX Ta MIATPUMYIOUHMX raiy3edl i3
aBlali€lo. ;

- HEBHM3HAYEHICTh cTparerii OinbIIOCTI HalliOHATEHUX
aBiaKOMIIaHIl;

- HEJJOCKOHAICTh AaBiallifHOI IIONITHKK YpsAOy Ta HOPMAaTHBHO-
MIpaBoBoOi 0a3u PO3BUTKY aBiallii;

- Hee()eKTHBHE BUKOPHCTaHHS IOTeHLianmy aBiakommnaniii. Taka
CUTyallisl TIOB’s3aHa 3 KiJlbkoMa NpuuuHamu. [lo-mepmie, i3 BiACYTHICTIO
SIKICHOI aBialiifHOi 1H(PACTPYKTYpH B perioHax Ta MICHAX i3 3HAYHUMH
TypUCTHYHUMHU  pecypcamu. [lo-mpyre, i3 BiZICYTHICTIO peKJIaMHO-
iHpopMamiifHoro Ta  KaprorpagiuHOro CympoBOAY  BHKOPHCTaHHS
MOTEHIialy TYPUCTUYHHUX 00’ €KTIB, PO3MIIIEHNX HE Y BCECBITHBO BiJIOMHUX
TYPUCTHYHHX LEHTpax Kpainu. [lo-Tpere, BiICYTHICTIO 3a1iKaBIEHOCTI SIK 3
00Ky aBiakoMmaHii, Tak i 3 OOKy TYpHCTHYHHX IAIPHEMCTB MIO/O
BUKOPHCTAaHHS MOTEHIIaly crHenudiyHuX BUIIB TYpU3MYy — 3€JIEHOTrO,
MUCJIMBCBKOTO, PUOAIBbCHKOr0, EKCTPEMAIEHOTO TYPU3MY, CIIEIIEOTYPU3MY
TOLIO.

BucHoBok. Takum 4HMHOM, HEOOXiTHICTh PO3POOKHU OpraHi3amiifHOro
MeXaHi3My B3a€MOJii aBiakOMNaHid 3 Cy0’€KTaMH PHHKY TYPHUCTHUYHHX
MOCTYT 3AJIUIIAETHCS aKTYaJIbHOO.
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INEPCIIEKTHUBBI PABBUTHUA 3/IPABHUILL
MUWHEPAJIBHBIX BOJA IIOAKAPITATCKOI'O
PETUOHA

Txyacesckas-Lecnsx bapbapa
Kanoa I'anuna Cmanucnaeosna
JKeuryeckuil norumexnuyeckuil ynugepcumem, Ionvwa, e. JKewys, ya. B. Iloas, 2
Xmenvnuyxuii Hayuonanvuvlil ynugepcumem, Ykpauna, e. Xmeab Huykuil,
ya. Muemumymcekas, 11

B Hacrosiiee Bpemst IIMPOKO MOIMYJISIPHBIME CTaJIdi MHOTHE KYPOPTHI
EBpomel, Thoe ans nedeHMs W NpOQMIAKTHKA OOJe3HEH HCIIONb3YIOT
MUHEpaJIbHBIE BOABI C Pa3IMYHBIM (PU3UKO-XMMHUYECKHM COCTaBoM. B mupe
XOpOIIO M3BECTHBI O3J0pOBUTEIbHBIE KAauyeCTBa MHHEPAJIBbHBIX BOJ
kypoptoB banen-banena, Kapnossix Bap u ap. Ho, urto kacaercs
tepputopuu  [Tonpmm, TOo B IlomkapmaTckoM BOEBOJCTBE HAaXOAWTCS
OIpPOMHOE KOJIMYECTBO MCTOYHMKOB MHUHEPAIBHBIX BOJ|, II0 Ka4yeCTBY HeE
XYyAMIUX OT BOJ M3BECTHBIX KypopToB. Hampumep, B Takoi 31paBHHIE
[Monxapmatest, kak ['opbIHEl, MHHepaJbHbIE BOJBI HCIIONB3YIOT W JUIS
KYNaHHS B CHEIUATU3UPOBAHHBIX OaccelHax, 1 Ayl IOJBOAHBIX MacCaXKew,
n Juid uHranauuid. JleueOHbI npoduinbe — O0Ne3HN OpraHOB ABHMXKEHHS U
peBmarusma. CoseHble BoAbl 3/ApaBHUIBI [lodsiHUMK Jsedar OoJe3HH
OpraHOB JIBIXaHUS U JKEHCKUE OOJIE3HH.

B kauectBe KpHUTEpHEB OLIEHKH KayeCTBa MHHEPAJIBHBIX BOJ IPH
WCCIIEIOBAaHUM HWCTOYHMKOB [lojkapraThss HEOOXOAMMO HCIIONB30BATh
Takue (PU3NKO-XMMHUYECKHE XapaKTEPUCTHKH, KaK:

- OCHOBHOH HWOHHBIM COCTaB, OOLIYI0 MHWHEPAJIHM3alHWIO, Ta30BbIH
COCTaB, OKa3aTeNIH KUCIOTHO-IEIOUHBIX CBOUCTB;

- colep)KaHHe BEIIECTB AHTPONOI€HHOTO IPOUCXOXKICHHUS, TaKHX
KaKk COeJUHEHHs a30Ta (HUTPUTOB, HUTPATOB, HOHOB AaMMOHWUS),
TIECTUIUOB, TSHKEJIBIX U MEPEeXOIHBIX METaJUIOB (CBUHIA, KaIMUS, MEIH,
LNHKA, PTYTH, XpOMa, CTPOHIMS, MBINIbSKA, (Topa), pagroaKTHBHBIX
3NIEMEHTOB (ypaHa, pajus).
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BonbmMHCTBO ~ yKa3aHHBIX — TOKasaTeled  IocieqHeld  IpYMIIbI
perJIaMeHTHPYETCs 110 TOKCHYHOCTH.

HccnenoBanne (pU3UKO-XUMHUYECKUX XapaKTEPUCTHK OOJBIIMHCTBA
WCTOYHMKOB MHHEpPAIBHBIX BOA [lomkapriaTbsl 1Mokaszano, YTO B OCHOBHOM
MOI3EMHBIE BOZBI IpO3payHble, HAa BKYC NpECHBIE, 0e3 0co00oro pe3Koro
3amaxa, TeMmIepaTypa Ux cocTasisieT B rpanunax 8...9 L. VnenbHbIl Bec
nipu 20 TC cocrasmsier 1,002. [To koHIEHTpanuy HOHOB BOJBI HEUTPAJIBHEIE,
pH Haxomurtcs B mpemenax 7,0...7,8. M3 panuMoakTHBHBIX 3JIEMEHTOB
onpeJiesieHbl Takue, Kak ypaH — 1,317?10'6 T/, paguii — 1,12?10 r/n,
pazioHa NMpaKTUYECKU HE BBISBIICHO.

PacTBOpBI Ta30B NMpeENCTABIIEHBI YIVIEKUCIBIM T'a30M B KOJMYECTBE
19,34 Mr/n m KHUCIOPOAOM B KoiudecTBe OKoio 5,9 mr/in. Ilpm HH3KOM
o0IleM Ta3oHACHINIEHWH BOABI 10 Ta30BOMY COCTaBY  SIBJISIFOTCS
YIJIEKUCII0a30THBIMH. [0 MaKpOKOMITIOHEHTHOMY  COCTaBy  BOJBI
OonbpIIMHCTBA 37paBHULl [loAkapmaThst SIBISIOTCS THAPOKAapOOHATHO-
KaJbLIEBbIE WJIN MarHAEBO-KaJIbIIEBbIE C HE3HAYNTENILHON MUHEpaH3alnel,
Kotopas  Haxomurcs B npemenax  0,4...0461/n.  ConmepxaHue
THIpPOKapOOHATOB HE3HAUMTEIHHO W3MEHSETCS W HaXOOUTCS B IIpeiernax
okoino 94 mr-skB/%. Heckonbko Ooibliie n3MeHsI€TCsl KOHLEHTPALUsI HOHOB
KaJgpiust ¥ MarHus. KOHIEHTpaluss MHKpPOKOMIIOHEHTOB HAaxXOAWTCS B
npezieniax HopM.

B mpobax BoA MCTOYHWUKOB BBISBIECHBI TaKHE€ MUKPOKOMIIOHEHTEHI,
kak crponmuii — 0,57 mr/m, Oapuit — 0,13 mr/m, xpom — 0,0012 wmr/m,
Mapraneny — 0,047 mr/n, mukens — 0,0017 mr/n, kobaner — 0,0016 mr/m,
mens — 0,004 mr/im, onoso — 0,00068 mr/n, momubaen — 0,0007 mr/m,
cepedbpo — 0,004 mr/nm, 6pom — 2,21 mr/m, won — 1,91 wmr/n, ¢rTop —
0,16 mr/n, kpemuueBast kuciaora — 16,78 mr/n, Banamuit — 0,00087 mr/i,
mupkonuii — 0,0017 mr/i. Takue MUKPOKOMIIOHEHTHI, KaK JKEJIe30, JINTHA,
OepwIiii, IMHK, BUCMYT IIPaKTUYECKH HE BBISBIICHBI.

W3 TOKCHYeCKUX MHUKPOKOMIIOHEHTOB B BOJaxX NMPHUCYTCTBYIOT TaKUe
BelllecTBa, Kak BaHaauii — B komudectBe 0,00087 Mr/im mpu MakCHMasbHO
JIOIYCTUMOW KOHIIEHTpalMd B CTOJOBBIX Bomax 0,4 mr/n, ¢rop — B
konmyectBe 0,16 MI/m mpu MakCHUMaJbHO JAOIYCTUMOH Hopme 1,5 mr/m,
xpoMm — B koimuectBe 0,0012 Mr/im mpu MakCUMaJbHO JOIMYCTUMOWH HOpMeE
0,5 mr/m.

B munepansHbix Bozjax IlopkapraTbs He BBISBICHBI OpraHUYecKHUe
BEIIlECTBA.

CaHUTapHO-XMMHUYECKHE MOKa3aTeI HOHOB aMMOHHS, HHTPATOB,
HUTPUTOB U OAKTEPHOJIOTMYECKUI aHaIU3 TOBOPST O JIOCTATOYHO BHICOKOM
Ka4yecTBe MO/I3EMHBIX BOJI, YTO MO3BOJISIET UCIIOIB30BATh UX JUISl IIUThHSL.
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MaKpOKOMITOHETHBIN COCTAaB BOJ| MPEICTABICH THAPOKapOOHATAMY B
kommuectBe 0,3 r/n, xmopunamu okomo 0,01 r/m, Hatpmem — 0,0178 r/m,
MaraueM — okoio 0,0012 r/n, cymedaramu — 0,01 1/m.

Hdns  Toro, uTtoObl  37paBHULBI  [lomkapnaThs  MPUHOCHIH
MakCHUMaJlbHO JleueOHbI  3(pQeKT, HeoOXOAUMO NPOBOAUTH  PS
MPUPOTOOXPAHHBIX MEPOIPHUITHIA, TAKHX KaK YCTPOHCTBO 30H CAHHUTAPHOM
OXpaHbl BO03a00POB, 3alIUTa OT 3arpsA3HEHHS MMOJ3EMHbBIX BOJ, KOHTPOIb
COJIep)KaHMsl  3arps3HSAIONIMX  BEIIECTB, O0OOpYAOBaHHE BO103a0OpOB
anmaparypoi uist 00ecriedeHUss HOPMAJIBbHOH dKCIUTyaTaIH.

C uenpio OXpaHbl BOJHBIX OOBEKTOB B paiioHax Bojo3abopa s
Ne4eOHbIX M O3[OPOBUTENBHBIX MOTPEOHOCTEH YCTAHABIMBAIOT 30HBI
CaHUTapHOH OXpaHbI, KOTOPbIC JAECNATCSA Ha Mosca 0co0Oro pexuma. ITo
MPOBOJIUTCS MOJ] KOHTPOJIEM COOTBETCTBYIOIIMX CTPYKTYp, MOJYUHEHHBIX
[TonkapnaTckomMy BOEBOJICTBY.

30HBI CAHMTAPHOW OXPaHBI COCTOSAT U3 TpPeX MOoscoB. [lo cTemeHu
3alIMIICHHOCTH BOJbl WCTOYHHUKOB TMPHUPABHUBAIOT K TPYHTOBBIM BOJAM.
[lepBblii TOSIC, KOTOPBI SBJISIETCSA 30HOIN CYpOBOTO PeXKKUMa, JOKEH UMETh
paauyc He MeHbiie 50 M. 30Ha OrpaHHYEHUIl BTOPOro Mosca, KOTOpas
npeqHa3HaYeHa JUIsl  3allUThl  OT  OaKTepUAJbHOTO  3arpsi3HEHHS,
OMpeeNsIeTCs pacyeTHBIM MyTeM. TpeTuii mosic, KOTOPhI OTHOCHTCS K 30HE
OrPaHUYCHUI W MPHU3HAYEH JUIsl 3AIUTBl OT XMMHYECKOTO 3arpsi3HEHHs,
TAK)Ke OMpPECNACTCS PACUSTHBIM METOJOM. B 30HE CaHUTApHON OXpaHBI
JIOJKHBI TPOBOJUTCSI CHICIHATBHBIC BOTOOXPAHHBIC MEPONPHUSITHS, KOTOPBIE
HCKJIFOYAIOT BO3MOXKHOCTh MOCTYIUICHHS 3arpsi3HEHH# B BoJ03abop
BOJIOHOCHBI# TOPH30HT B paiioHe Bogo3adopa.

Takum o0pa3om, coOnrogas MpaBHiIa OXpaHbl MHHEPAJBHBIX BO[I,
MOYKHO JIOOUTBCS JUTUTENHHOTO HCIOIb30BAHUS HE3ArpS3HEHHBIX BOJ TS
nedeHus psija  3aboneBaHWi, pa3BUBATh JICUCOHUIBI MHHEPATBHBIX
HCTOYHHKOB, KOTOPBIC SBJISIOTCA HE XYAUIMMH OT MHOTHX €BPOMEHCKHX
MPU3HAHHBIX KypOPTOB.

YEJIOBEUECKHWH ®AKTOP
NHHOBAIIMOHHOI'O PA3ZBUTUA

Ab6ubyinaes Memem Cepseposuy
Taspuueckuil HayuoHabHbL yHugepcumem um. B.U. Bepnadckoeo,
95007, 2. Cumgheponons, npocnexkm Bepnadckozo, 4. Ten. (0652)608-490,
E-mail: memrel @mail.ru

COBpeMeHHOe COIMAJIbHO-5KOHOMHUYECKOE pPa3BUTHC praI/IHI)I, Ha
Hall B3IJIA, MOKHO OXapaKTCPpHU30BAThL CMCUIAHHBIM TUIIOM HM3BCCTHBLIX €TO0
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CTaguii: WHAYCTPUAIBHOM, ITOCTUHIYCTPHAJIbHOW M HMH(OPMALMOHHOM.
OueBUIHO, YTO OTEUYECTBEHHAas HOKOHOMHKA TpeOyeT peann3anuu
aZIeKBaTHBIX MEPONPHITHH IO Iepexony Ha Oojiee BBICOKHME CTaauH, TJIe
KJIIOUEBBIM  PECYPCOM  CTAaHOBUTCS YEJNOBEK KaK OCHOBHOH CYOBEKT
HAKOIUICHUST WH()OpPMAIMOHHOro OorarcTBa oOmiectBa. OTMETHM, YTO C
CepeUHbl TPOUIIOr0 CTOJIETHSI pa3BUTHE OOILIECTBA XapaKTepU3yeTcs
MIOCTUHAYCTPUANIBHON cTajuel, B KOTOPOH IPOM3BOAMTENBHBIE CHIIBI
YeJIoBeKa peann3yroTcs B (hopMe dersoBeueckoro kamurana. C TOYKH 3peHus
T€HETUKO-MCTOPHIECKOTO MOJIX0AAa OH MIPECTaBIIsAET coboi
COOTBETCTBYIOIIYIO TTOCTHHAYCTPHAJIBHOH 510Xe (OpMY BBIpaKEHHUs
MIPOM3BOJUTENBHBIX CHJI YEJIOBEKa, a WMEHHO KayecTB, CBOICTB,
criocoOHOCTeW, 3HaHWH, (YHKIWHA, poNed, BKIIOYEHHBIX B CHCTEMY
COLIMAJIbHO OPUEHTHPOBAHHOW SKOHOMHUKHM PBIHOYHOI'O THIIA B KadecTBe
OCHOBHOT'O 3JIEMEHTa OOLIECTBEHHOI'O BOCIPOW3BOJCTBA W PEIIAIONIETO
(haxTOpa SKOHOMHUYECKOTO POCTA.

C konHna XX B. BBICOKMH JTWHAMU3M Pa3BUTHs OOIIECTBA, KOTOPBIN
00YCIIOBJIEH HayYHO-TEXHHYECKOW PEBOJIIOLHUEH, MPUBOAUT YEJIOBEUECKYIO
LIMBHWJIM3ALUIO HA HOBYIO CTAIMIO — CTa/IMI0 MH(OPMALMOHHOI'O PAa3BHUTHS,
KOTOpasl B IIEpBYIO OYEpeb OINpererseT Oojiee BhICOKHE TpeOOBaHHS K
Ka4yecTBY M TeMIlaM OOHOBJICHHSI HAyYHbBIX 3HAHWH. Ba3UCHBIM IOHSATHEM U
o0IeHayqyHoll Karteropueil craHoBUTCS WH(pOpManus, a COBPEMEHHOE
00IIIeCTBO Ha3bIBAIOT MHPOpMAIMOHHBIM. B MH(pOpMannoHHOM oO0IecTBe
WHIVBHIYyyMaM HE  XapaKTepHO  palMOHAIBGHOE IOBEJCHHE  Kak
«IKOHOMUYECKOTO YEIOBEKa» B WHIYCTPHAIBHONW AKOHOMHKE PBHIHOYHOIO
TUNA, HANpOTWUB, WHAMBUAYYM — O3TO MHOIOIpaHHas 4YeJoBeYecKas
JUYHOCTh  KaK  peIIaloIlMi  TBOPYECKMH  (akTop W  IJIABHBIHA
nH(pOpMaMOHHBIH pecypc pa3BUTHs o0miecTBa. KpoMe Toro, CoBpeMeHHYIO
cucTeMy 00IIECTBEHHOTO BOCIIPOM3BOICTBA HCYEPIBIBAIOTCS
TPaJULMOHHBIE PECYPCHI, TO3TOMY SKOHOMHYECKHI pOCT oOecreunBaeTcs
3a c4yeT WH(OPMAIMOHHBIX PECYpCOB M HMCTOYHHUKOB. OOIIECTBEHHOE
pa3BUTHE XapaKTepPU3YIOT KaK HMHHOBAIMOHHOE, B OCHOBE KOTOPOTO
HaXOJATCSl HAayYHbIE 3HAHWS, MEpeloBble MH(POPMAIMOHHBIE TEXHOJIOIHH,
yCIyru ¥ npoaykTel. OTIAEeNbHO MOJYEPKHEM, YTO UX 0a30BBIM HOCHUTEIIEM
SIBIISieTCST  4YeJoBeK. [loaToMy Bo3pacraeT poJb BBICOKOOOPa30BaHHBIX
CHELUATNCTOB, KOTOphIE CIOCOOHBI HE TOJBKO BOCIPHHUMATH U
BOCHPOM3BOJIUTH HAKOIUIEHHBIE YEJIOBEYECTBOM 3HAHUs, HO W 0000mIaTs,
aHaNIM3MpOBaTh, a TIJIABHOE CO3/aBaTh HOBOE Ha OCHOBE M BHJIE
nH(pOPMAIMOHHBIX TEXHOJIOTUH, YCIYT U MPOIYKTOB.

OcHoBOI MH(OpMaIMOHHOT0 00IIeCcTBA SBISETCS MH(OPMAaIMOHHAS
SKOHOMUKA, B KOTOPOH MOSBIIIETCS HOBas NMpogecCHOHalbHAsI KaTeropws,
JIOMUHHUpYoIas ¢opMa COBPEMEHHOrO Tpyda — WH(pOpMannoHHbIE
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paborarku. HoBblil THI pabOTHHKA OTIMYAIOT U300pPETATENBHOCTD, TATA K
TBOPUECTBY,  BBICOKMHI  ypOBEHb  00pa3oBaHUs,  HE3aBHCHMOCTD,
HeBocnpusitTue pyTuHbl. Poccuiickuit skonomuct I'enkun b.M., Beiensier B
Mo00OM BHZIE JIEATENFHOCTH YeNloBeKa JIBE KOMIOHEHTH. llepBas
XapakTepu3yeT TpYH, BBHINOJIHAEMBIH 10 3aJaHHOM  TEXHOJIOTHH,
WHCTPYKIMU WIA CXeMe, KOTJa HCIOJIHUTEIb padOThl HE BHOCHUT B HEe
HUKAaKHX 3JIEMEHTOB HOBHM3HBI, COOCTBEHHOrO TBOpuYecTBa. Takod Tpyn
aBTOp Ha3bIBAeT  PEIJaAMEHTHUPOBAHHBIM WJIM  O-TpyJdoM. Bropas
XapakTepu3yeT TpyA, HANpaBICHHBII Ha CO3J[aHUE HOBBIX JyXOBHBIX H
MaTepHaNbHBIX OJlar, a TaKKe HOBBIX METOJOB IPOM3BOACTBA. DTOT BHUJ
Tpyna ['enkun .M. Ha3pIBaeT HOBAIMOHHBIM, TBOPYECKUM HJIH B-TPYIOM.

B KoHTeKcTe HamIero MCCIEOBaHUSI MOXXKHO OTMETHTh, 4YTO B
ToCIIe/IHeE BpeMsi BO3pacTaeT posib UMEHHO [-Tpyda, KOTOPHIH C OJHOU
CTOpOHBI, SIBJISETCS TeHEPaTOPOM MHHOBAIIMOHHOTO Pa3BHUTHS, a C APYrOi —
BaXHBIM  (AaKTOpOM  MOBBbIMEHUS  A3(PPEKTUBHOCTH  XO3SHCTBEHHOU
nesrensHocTH npennpusituid. Tak, Hampumep, addexT or mzob0pereHuid,
OCHOBAHHBIX Ha IPUHIMIIHAIGHO HOBBIX HAayYHBIX HJIESIX, B JECATKH pa3
TIPEBBIIAET BO3HATPAKACHUE aBTOPOB.

3HaHus, KBanM(UKAIWs, CIIEHHUANbHBIE YMEHHS W HABBIKH, OIBIT
puoOpeTaroTcsi paOOTHUKOM B Iporecce o0ydeHUs! U MpogecCHOHAIbHON
JIEITEIFHOCTH M BEAYT K HAaKOIUICHWIO OIPEAeNeHHON HHGpOpMalyu |
YMeHHIO paboTath ¢ Heil. B mH(opManmoHHOM 00IIecTBE YeNoBEK OKEH
YUUTBCS TPAKTHYECKH BCIO CBOIO Jkn3Hb. ClemoBarenbHO, HeoOXomuma
cHCTEMa HENpepbIBHOrO  00pa3oBaHMs, KOTOpas aJanTHpOBaHa K
W3MEHEHHsIM WH(OPMAIMOHHON Cpeibl O0IIecTBa M HCIONB3YeT CamMble
pa3Ho0oOpa3Hble U THOKUE (HOPMBI O0YUCHHUS H TepemoaAroToBKU. OOyueHue
PpabOTHHKOB BKIJIIOYAET HECKOJIBKO ITAINOB: cOOp MHPOPMAIMU O COCTOSTHUH
TIOATOTOBKM W HABBIKOB CHEIUAJIMCTOB; MPOBEACHUE BXOIHOI'O KOHTPOJS
3HAaHWH, YMEHMH W JIMYHOCTHBIX KadecTB; OINpEIeJeHne COCTaBa
HEOOXOAMMBIX 3HaHWM ¥ yMeHHWH, (OPMUPOBAHUE WHIMBHIYAJIbHBIX
porpamMmm 00y4JeHuUs; OpraHH3aIUs CHCTEMBI HETPEePHIBHOTO
WHIMBH/YaJIbHOTO TIOBBIIIEHHS! YPOBHSI IMPO(QECCHOHATBHBIX 3HAHUHA C
TEKYIINM KOHTPOJIEM; BHIXOJJHOW KOHTPOJIb 3HAHHH.

Takoe oOy4deHHE MOIDKHO B IEPBYIO OYepeab OPraHU30BBIBATHCS HA
YPOBHE IIEPBUYHOrO 3B€HA SIKOHOMHKH, UTO MPHUBEAET K (POPMHUPOBAHUIO HA
YpOBHE HAI[MOHAJIbHOW DKOHOMHKHM YEJIOBEUECKHX HH(OPMAIMOHHBIX
pecypcos.

CyObekTsl ~ DKOHOMHYECKOW  JEATEeNbHOCTH,  COCTaBJISIOLIHE
SKOHOMHYECKYI0 CHCTEMY B KOHTEKCTE HMHHOBAI[MOHHOTO DPAa3BHUTHS,
OTJIMYAIOTCS IPYT OT ApYra TeM, YTO OJHH BKJIAJbIBAIOT OOJIbIIE «3HAHUID)
B MAallMHBI, YeM B JIIOJei, a apyrue — HaoOopor. OIHM opraHM3aluu
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UCTIONB3YIOT pabouyrX HU3KOH KBaTH(UKAIMU 1 HAYKOEMKOE 000pyI0BaHHe
C  4YHCIIOBBIM  TPOTPAaMMHBIM  VIpaBJe€HHEM, a  Jpyrue  —
KBAJM(UIMPOBAHHBIX CHENMATUCTOB M IIPOCTHIE MAIIMHBI, KakK B
PEMOHTHBIX MacTepCcKuX (epMEpPCKHX XO3SHCTB. 3HaHHE WIIM TEXHOJOTHS
MOXET BBICTYNAaTh B pPa3HBIX BHJIAaX — B HaBbIKaX, METOAax paboThl,
MalllMHaX 1 MOJENSAX (TEOpEeTHYECKHX WM NpHKIanHbiX). [loaromy roboe
TIOTIOJTHEHN e napka o0opynoBaHus aBTOMAaTHYECKH TpedyeT
TIepEOCMBICIIEHUST HABBIKOB, METOJOB M Ja)Ke, HaBEPHOE, TEOPETUYECKUX
MoJIeJIeH, BKITIOUasi KOHIIETIIMY YIIPaBIICHNUS.

VIHHOBalMOHHOE pa3BUTHE HENPEMEHHO TpeOyeT u BemeT K
npeo0pa3oBaHUI0 4YeNOoBEeKa Kak paOOTHHWKA, IIOBHIMIEHUIO YPOBHS €ro
00pa3oBaHusl, paCUIMPEHHIO ¥ OOHOBJICHWIO 3HAHWH W MPOM3BOJICTBEHHBIX
HaBBIKOB JUIS OCBOGHMSI HOBBIX HAay4HBIX HIAeH H 3PQEKTHBHOrO
WCIIONIb30BaHMs IOTEHIMAa KaueCTBEHHO HOBOW TEXHWKH M TEXHOJIOTMH
TIPOM3BOJICTBA.

VIHHOBaIMOHHOE Pa3BUTHE MPEANPUATHH, CBI3aHHOE B YaCTHOCTH,
OYypHBIM TEXHOJIOTMYECKHM Pa3BUTHEM, COKpAIIEHWEM IIUKJIOB CO3/aHMS U
MIPOJOJDKUTENBHOCTH  OKCIUTyaTaliii  o0OpYyZOBaHMS,  BO3pacTaromen
CIIOKHOCTBIO ~ TPOMBIIUICHHOW  NPOAYKIMM W HPOM3BOJACTBEHHBIX
TIPOLIECCOB, OYEBHIHO, H3MEHSeT TpeboBaHUs K YPOBHIO
npoeccHoHaNbHON KBanmMpuKauy nepcoHana. FIHHOBallMOHHOE pa3BHUTHE
TIPEANPUATAS M Pa3BUTHE NEpPCOHaja B3aWMOCBSI3aHBI MEXIy COOOH W
B3aMMOOOYCIIaBIUBAIOT JPYT IPpYTa: pa3BUTHE TEXHOJIOTHH, XOTSI U TpeOyeT
OoJiee BEICOKHMX 3HaHHMH OT IEpPCOHAIA, II03BOJISIET MOJy4aTh Ooee BHICOKHE
JIOXOZBI (XOTS MOXKET HaONoAaThCs MUCKPUMUHALMS B paclpeieneHuH
JIOXO/I0B), OoJiee BBHICOKHE JOXOZBI BEAYT K YIYUIICHHIO YCIOBUH >KHU3HH,
MUTAHKS, IIOBBINICHUIO YPOBHS 3JIOPOBBS, UYTO JAeT BO3MOXKHOCTH
TIOBBIIIATH YPOBEHb 00pa3oBaHus. HoBbIe 3HAHMS, TTOIyYEHHBIE B TIpOLIECCE
00pa3oBaHusi, MOT'YT IPUBECTH K BOSHUKHOBEHHIO HOBOI TEXHOJIOTHH.

TPAHCO®OPMALUA MOJEJIN YIIPABJIEHUS UT-
IMPOEKTAMMU B COBPEMEHHBIX YCJIOBUAX

Yaiikoeckas Mapuna I[lempoeha, K.5.H., 0oyeHm
Ooecckuti HayuoHanvhblll ynusepcumem um. .U Meunuxosa,65000, Ykpauna,Odecca, yu .
Heopsinckas, 2,
Ten. 8 (048) 726-14-40, e-mail: chmp@ukr.net

B HOBBIX DKOHOMHYECKHX YCIIOBHSX, CBSI3aHHBIX C TJIOOAJIBHBIMU
kpusucHbiMu mporeccamu  2008-2009 romoB, MEHSAIOTCS NPUOPUTETHI
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MEHEDKMEHTA NPEeANpUATHI B 11enoM 1 ynpasienus UT-undpacrpykrypoit
B YacTHOCTH. Pe3koe cokpaieHue 3amaca peHTaOeTbHOCTH BBIBOAWUT Ha
TIepBBIA TUIAH BOIIPOCHI HE CTOJBKO KaMUTAIM3alMM W WHBECTHIIMOHHOMN
TIPUBJIEKATEIBHOCTH, CKOJIBKO MEpecMOTpa OOIIeH CTpaTeruy NpenpusiThs
n moBblmeHus 3(QEeKTUBHOCTH On3Heca B MeNOM. PelneHwe AaHHBIX
BOIPOCOB TPeOYeT IPOBENCHUSI aHAIN3a BHYTPEHHEW M BHEIIHEH Cpensl,
OLIEHKH TEKYIIEro COCTOSHMS, ITOBBIIEHUIO 3(()EKTHBHOCTH CHUCTEMBI
YIIPaBJICHUS], TIOMCKA HOBBIX HHHOBAIMOHHBIX MOJIEIEH U HHCTPYMEHTOB [1]
C UETbI0 TIOBBINIEHHWS TOYHOCTH IUIAHMPOBAHUS M ONEPATHBHOTO
yrpaBieHusl (UHAHCAMH, TOBBINIEHHS A(PQPEKTUBHOCTH MapKETHHTa
ocobenHo B yactu peanuzaunu CRM-crpaternu [2]. [Ipeononenue kpusuca
Oasupyercs Ha BBIpaOOTKE | CJEJOBAaHMM YETKOW aHTHKPU3HUCHOM
CTpaTeruy, CHWKEHHH TPaH3aKIMOHHBIX U3/EPXKEK, MOBBIIIEHUH THOKOCTH
W aJanTHBHOCTH, YTO BO MHOrOM onpexaensercs 3(QeKTHBHOCTHIO
BHYTPCHHUX OHW3HEC-TIPOIICCCOB, TPOCKTOB M MOJCICH yIpaBIICHUS.
Kacaercs 310, B mepByto o4yepelb, IPOEKTOB, CBSI3aHHBIX C ITOCTPOSHUEM U
ontumuzanueil UT-uHGpacTpyKTypsl NpeAnpusiTHs, XapaKTepU3yIOIINXCs
IIMPOKMUMHU paMKamMH peHrabenbHOCTH (5-500%), BBICOKMM YpOBHEM
HEOMpPEIEICHHOCTH U MPOSKTHBIX PUCKOB [3].

OBomtouust  mozened  ympasienus UT-mpoektamu 1nuia B
HaINpaBJICHUH Pa3BUTHS MHCTUTYIMOHAILHON CTPYKTYPHI; (hOpMHpOBaHUS
CHCTEMBI CTaH/ApTOB, OMNPENENSIONINX TEXHOJOIUIO, CHUCTEMBI OIEHKH
KayecTBa pe3yabpTaToB. [lepexo/ K Mo3TarmHOM MOJIENH C ITPOMEXYTOUHBIM
KOHTPOJIEM CHOCOOCTBOBaJN 0Ooliee paHHEMY BBIIBICHUIO pPHUCKOB U
TIOBBILIEHUIO TIPEJCKa3yeMOCTH Ppe3yJbTaTOB, peau3alusl CIUPATEHON
MOJIETIM TI03BOJIMJIA MOBBICUTH HAJEKHOCTh M YCTOHYMBOCTH CHCTEMBI C
OJHOM CTOPOHBI M aJaNTUBHOCTh U MHTETPUPYEMOCTh C Opyrod. Benenne
WT-npoexToB 1Mo agantuBHOW Mozenu Ha 6a3ze MSF mo3Bonuiio cokpaTuth
MIPONACTh B3aUMOJEUCTBUS YIaCTHUKOB MPOEKTa [4].

Bospacratomass B YCIOBUSIX MHPOBOTO KpU3HUCA KPUTHYHOCTH
(PMHAHCOBBIX U BPEMEHHBIX OrPaHMYEHUH B POEKTaX 0COOCHHO aKTyallbHa
it UT-npoekroB. Macmrabuple WM T-npoexThl,  BBITONHEHHBIE B
COOTBETCTBMHM C COBPEMEHHBIMH MOJENSIMH JKM3HEHHOrO IHMKIAa |
TEXHOJIOTHSIMHA BHEJPEHHUS, XapaKTEPU3YIOIMMUCS [UINTEIbHBIM CPOKOM U
BBICOKMM OIOJPKETaM CTaHOBSITCS pOcKomblo. Kak HHMKOrJa KpUTHYHBIM
CTaHOBUTCS yIPaBJEHHE CPOKAMHU, CTOMMOCTBIO M puckamu W T-npoekTos,
TIOBBILIEHHUE IPE/ICKa3yeMOCTH M OCYIIECTBUMOCTH NMpOeKTa. MeHsIoTCs U
caMHU MOAXOJbI K omnpenenennto kauecra UT-npoekra [5], Bo riaBy yria
CTaBATCS KPUTEPHH PE3YJIbTATHBHOCTH, PEICKa3yeMOCTH, aIallTHBHOCTH.

OnepaTHBHOW peakiMell Ha 3aIpoC PHIHKA, C OJHOH CTOPOHBI, U Ha
oboBan TpeHmoB WT-peiaka [6], ¢ ApPYyroil CTOPOHBI, CTAlHd TEXHOJOTHU
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POCT, TBP (Texuomorus Beictporo Pesynprata). Ecim o 2009 ropa
VYkpaunckuii UT-pelHOK SBISUICS OMHUM W3 HauOoiee JUHAMUYHBIX
CEKTOpOB YKpPAaWHCKOW SKOHOMHKM M ObICTpOopacTymuM B Mupe (poct
cBbiie 32% B 2007 roxy, B 2006 - 28%, nyst cpaBuenus: B Poccun - 19%, B
HentpansHoii u Bocrounoit EBpone - 22%, cpenHeMupoBble MOKa3aTeNu -
7%, 10 2008 rom cHm3mMa mnokazarenu a0 5%. Okcmpecc-penieHuil.
[Mpumenenne TEP (pa3paborannoii pupmoii 1C) criocoOCTBYET IMOMTy4eHUIO
OBICTPBIX, PETYISIPHBIX M KAUECTBEHHBIX PE3Y/IbTAaTOB, MMEIOIIUX [IEHHOCTh
Ui 3aka3umka. TBP mpeamomaraer cHmkeHHE (QHUHAHCOBBIX PHCKOB,
pEryIsIipHOE 3aKpHITHE BHITOJTHEHHBIX padoT, CHIKEHUE TPaH3aKI[MOHHBIX
n3JepKeK pa3padborurka. MUHUMH3ALUS PUCKOB OCYIIECTBIISIETCS 32 CUET:
ycTpaHeHUs  Hed(PPEKTHBHBIX  JEHCTBUM; obyerueHuss  mporiecca
MPOEKTHOTO  JOKYMEHTHPOBAHMS;  CHIDKEHHMS  YIENBHOTO  Beca
(opMupoBaHus TpeOOBaHUI B MPOEKTHOM IIMKJIE; BOBJIEYCHHE B MPOIECC
TUIAHUPOBAHUSI 3aKa3YMKOB M  HCIIOJNHHUTENEH; ucnons3oBanne VC
TOAJIEP)KKA ~ peayu3alliid  TEXHOJOTHM;  OpraHu3anus  OBICTpOH U
3¢ QeKTUBHON 00paTHON CBSI3W;  WCIIOJNIB30BAHUS KOPOTKHX IEPHOJIOB
MEXIy BeXaMH C BbJaueil INPOMEKYTOUYHBIX PE3YJNbTaTOB, YTO
obecrieunBaeT peryisipHoe (MHAHCHPOBAHWE HCIOIHUTENI0 W OBICTpEIE,
peryisipHbIe, KaueCTBEHHBIE peE3yIbTaTbl, HWMEIOMINE LEHHOCTh JUIs
3aKa3yrKa. TexXHONOTHs SKCIpecc-pelleHHi ITO3BOJISIET B OTpaHWYCHHBIN
CPOK pEIIUTh YIpaBlieHYeCKHne U (PMHAHCOBBIE 3a7a4H, MMOJTYUUTh OBICTPBI
U OcCs3aeMbIil pe3ynbTaT OT MNpoaykToB u ycayr. Texnomorus POCT
(Pesynbrat, OOyuenne, Cxopoctb, TexHomorus) (pupma HuraneB) He
TOJBKO TMIPEJOCTaBISET PE3yJAbTaThl IPOEKTa B CKaTble CPOKH, HO H
CHOCOOCTBYET OTYYXKJCHUIO TEXHOJIOTHH, OCYLIECTBICHHIO BHYTpEHHEH
TIOAJIEP)KKA W Pa3BUTHSI CHUCTEMBI OOYYEHHBIM IIepCcOHANOM. Peanmsarms
coBpeMeHHBIX MT-IpoeKToB, Kak TPOEKTOB C BBICOKOH CTENEHBIO
HEONpeeICHHOCTH B YacTH OIO/DKETOB, TpeOOBaHWH, COAEpKaHMS;
TpeOYIOINX aKTHBHOI'O B3aWMOJEHCTBUS BCEX 3aMHTEPECOBAHHBIX CTOPOH
MIPOEKTa; CBS3aHHBIX C BEICOKOH CTEIEHBI0 PHCKa IOTpedoBaa nepecMoTpa
TEXHOJIOTMM B CTOPOHY THOKOCTH, MHHHMH3AIMM 3aTpaT M CPOKOB
BHEJIPEHHsS Ha OCHOBE MAacCOBOM  TEXHOJNIOTHM  pa3pabOTKH ¢
HCIIOIb30BAaHUEM TEXHOJIOTUIECKON TUIATQOPMBI, TIOBBILIIEHUS
MOOMJIBHOCTH KOMaH/bl Ha 0a3e CIMpaIbHOM MOJENN C IPOMEXYTOUHBIM
KOHTpPOJIEM, OpTraHU3alMd B3aUMOJEHCTBHS KIHEHTa C pPa3pabOTYUKOM
IyTeM Be/ICHHs KOHCAJITHHTA Ha CTOPOHE 3aKa3zumka. [Ipemiaraercst Moaensb
MIPOTOTUNMPOBaHUs A yrpasienus M T-npoekramu Ha Ga3e onepaTHBHOMN
aZaniTallid ~ THIIOBBIX  PENIEHWH C OLEHKOHM CTOMMOCTH METOJIOM
(YHKIIMOHANBHBIX TOYEK [7], TO3BOJIAIONIAS B MAKCHMAJIBHO CHKATHIE CPOKH
noyuuTh 3((EeKTUBHBIE NMPOEKTHBIE PE3YIbTAThl 32 CYET HCIOIb30BAHUS
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TUITOBBIX PEUICHUH Ha 0a3e MEIKOMOMYJBbHBIX OJOYHBIX KOH(UIYpaIWi,
periiaMeHTHpOBaHusl paboT, 3TANoOB, CPOKOB M CTOMMOCTH IIPOEKTA,
aKTUBHOTO BOBJIEUEHHUS 3aKa3uWka. lIpuMeHeHHe NaHHONM MOJEIU MpHU
yrpaBieHuH coBpeMeHHbIMH W T-mpoexkTaMu MO3BONISIET CIIOCOOCTBYET
MPaBUWJIBHOM pacCTaHOBKE IPHUOPUTETOB, ONEPATHUBHOMY IOJYYEHUIO
pe3yabTAaTOB, JAa€T BO3MOXKHOCTH CHU3UTh PUCKU MPOEKTA.
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