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CoBpeMeHHbIE JOCTW)KEHHsS B Hayke W oOpa3oBaHuu: COOpHHMK TPY/IOB
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B cOopuuk BriroueHsl Matepuaibl [V MexmyHapoIHOH HaydHOH
koH(pepeHumn «CoBpeMEHHbIE IOCTI)KEHHS B Hayke M OOpa3OBaHHU»,
nposeaeHHoi B UepHoropuu B centsiope 2010 . B 1. byzsa.

Paccmotpens! mpo0iembl 00pa3oBaHMS, JUHAMHKHA IIPOYHOCTH M
HA/IKHOCTH TEXHWYECKUX CHUCTEM, MaTepHajoBEeNCHHUS, SKOHOMUKH. B
cOOpHHKE KPaTKO ITPEACTaBIICHBI JIOKJIaIbl YYaCTHUKOB KoH(pepeHnn. OHn
0e3 TpaBOK OITyOJIMKOBAaHBI B TAaKOM BHJE, B KaKOM OBLIM IPEICTaBIICHBI
aBTOPaMHU.

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 Te4aThd COBMECTHBIM 3acenanueM Vcnonkoma
XMeNbHUIKON 00JIacTHOM opranm3anuu Coro3a HAyYHBIX U HHKCHEPHBIX
o0beMUHEHUH YKpauHbl W YKpawHCKoro HanmoHambHOTO KOMUTETa
IFTOMM. ITporokon Ned or 23 aBrycra 2010T.



CexknnuMsa JOCTHNKEHMUN " npoodJgem B
oopa3oBaHuMm

THHOBAIIIMHE YIIPABJIIHHA ITPOIIECAMH
JAJBHOCTI HAYKOBO-IIEJAT OT'TYHUX
IMPAINIBHUKIB B CUCTEMI TEXHIYHOI'O

YHIBEPCUTETY

baxmina I'11., Baxmina H.O., Hayionansnuit mexniunuil ynigepcumem Ykpainu « Kuigcokuil
noiMmexuiuHull IHCIUmymy, Haykoeo-memoouunuti yenmp « Cucmemnozo ananisy i
cmamucmuxuy, 03056 Kuis, np.. [lepemozu, 37, kopn. 1, ogpic 304. Ten./paxc: (044) 454-
9923, bakhtina_galina@mail.ru

CyuacHe CyCIiJIbCTBO, Maiike Oe3cynepeyHo, CripuiiMaeThes 3apas
SK CYCIIJIBCTBO, B SIKOMY HaWBaXJIMBIIIMMHU (AaKTOpaMH COLiaJIbHO-
€KOHOMIYHOTO PO3BUTKY € HAasBHICTh HAayKH, OCBITH Ta HalllOHAJIBHHX
IHHOBaLiHHUX CHCTEM.

Ane mo BifOyBaeThbCs B pealisix Cy4acHOro BY3y B YMOBax
3aJIeKJIapOBaHOT0 1HHOBANIHHOTO PO3BUTKY 1 YOMY HE WAyTh iHHOBamii B
cHCTeMi TEXHIYHOI OCBITH?

OCHOBHUM TIPHHIMIIOM  iHHOBAIIWHOI TIONITHKA € TPUHIUI
€/IHOCTI TPHOX 1HHOBAI[IMHUX CKJIQJIOBHX: HAyKOBOTO ITPOIIECY, OCBITHHOT'O
TIpOLIeCy Ta BiAIOBIJHOIO IHHOBAIITHOTO YIPaBITiHHS LUMH TPOIIECAMH.

Ha Ham mnormsn, came ymnpaBiiHHA € «BY3bKUM MiCHEM» B
peasizauii Tak 3BaHOTO «TPUKYTHUKA 3HAHB)» Ta MPUIMHOI0 HU3bKHUX TEMITiB
MepexoIy BY3iB Ha 3a/ICKIapOBAHUI IHHOBAIIIHUN NUIIX PO3BUTKY. B Hamn
Yac BOHO 3aCHOBaHE Ha EKOHOMIKOIEHTPHM3CHKIH Ta TEXHOLEHTPU3CBHKIN
rapajnrMax; TeXHOKPaTHYHOMY IAXOAl 0 PO3B’s3aHb IPOEKTHHUX 3aj]ad
(opMyBaHHS IHHOBAIIMHUX CHCTEM; BIJHOIICHHS JO aBTOMATH3aIlil Ta
iHpopMaTHzanii gk g0 maHanei; 30epexeHHI Beaydol opieHTamii Ha
3a0e3MneueHHs] aJAMiHICTPATUBHO-KOMaHJIHMX METOJIB YIpPaBIiHHS 3TiIHO
MapajurMu  «Cy0’€KT-00’€KT» KIIACHYHOI Teopii YNpaBiiHHSA; [isIX 3a
cXeMoro  OesamensiiHUX, KBa3ialbTEpHATHBHMUX OCBITHIX  pedopm;
BHKOHaHHs pedopM oapasy y MacmTali ychoro BY3y 0e3 BpaxyBaHHS
crneuudiky 1HHOBALIHMX MOTEHILIANIB HOro IMiAPO3JIUIiB; HEPO3YMIiHHI
HeoOXiTHOCTI, HEBMiHHI a00 HeOa)kaHHI JISITH 3TiJHO MapajurM «Cyo’ eKT-
Ccy0’ekT» Ta  «CyO’€KT-TIONICYO’€KTHE CEpEelOBHINE» B  KOHTEKCTI
HEeKJIaCHYHOI Ta MOCTHEKJIACUYHOI TeOpid YNpaBIiHHS, CHPUHHATTI SIK
CHUHOHIMIB IHHOBAIIiHY Ta HAYKOBO-TEXHIYHY IONITUKY BY3Y.



[Mpn Takux migxoAax /J0 YHpaBIiHHS 1HHOBAIiiHA TONITHKA, SK
MIpaBUIIO, TIepeadayac JIMIIe ITiABUIIEHHS €KOHOMIYHHUX, TEXHOJNOTYHUX Ta
iH(pOPMAIIfHUX MOXJIMBOCTEH BY3y; Ma€ HECHCTEMHHUH Ta JEKIapaTUBHHI
XapakTep; IrHOpYe iHHOBAIIIi B 3MiCTi, METOJ]aX Ta TEXHOJOTISX HABYAIHLHOI
Ta BUXOBHOI JISUTBHOCTI; HEJOOILHIOE POJIb, 3HAYYIIICTh T4 HEOOXiIHICTH
HAyKOBO-METOJIMYHOI pOOOTH, CTBOPEHHS M MIATPUMKH HAyKOBHX MIKUI 3
IHHOBaUi{HOI meaaroriki (Mo OcOOJMBO MPUTaMaHHO CHCTEMI TEXHIYHOI
OCBITH).

[Ipu ympaBiiHHI MEPCOHATIOM HEHOOIIHIOETECS — COIIATBEHUH
JIIO/ICBKHUI BUMIp PO3BHUTKY BY3Y, SIKHH CTa€ B HAIll Yac HOro BU3HAYAJIHHOIO
JIOMIHAHTOIO; HE CTBOPIOIOTHCSA HEOOXiHI YMOBU JUIS 1HHOBAIiWHOI
JUSUIBHOCTI Ta BIAMOBIAHOI aTMocdepu TBOPUOCTI Ta CIIBPOOITHUITBA
cepen  MpodeCOPCHKO-BUKIAMAIBKOIO  CKIIATy; BIJCYTHI  MEXaHI3MH
MOTHBAIlii BUKJIaa4qiB-iHHOBATOPIB, 32 paXyHOK iHII[IaTUB SKUX YacTille 3a
yce ¥ peani3yeThcsl iHHOBAIliMHA TONITHKA. B pearnisx BY31BCHKOTO XKHUTTS
IHHOBATOPH, SIK MPAaBUIIO, 3aHMAarOTh IMO3HIII0 «Oi0i BOPOHW»; BHUHHKAE
«peHomeH CyOKynbTypH  TPOQecOpChbKO-BUKIANAIBKOTO  CKIIALy»
BCEpEIMHI BY3Y, SKUH TOB'S3aHMN 3 TaK 3BaHUM «MOOIHTOMY», TOOTO
NICUXIYHAM TEpOpHU3MOM. B yMoOBax KpW3W CHCTEMH OCBITH, MiJBHUIIECHHI
BHMOT JI0 SIKOCTi OCBITHIX ITOCIYT, KOHKYPEHI[ii Ta pPUHKOBHX BiJHOCHHAX,
HEBM3HAYEHOCTI CHUTYallii, CTapiHHI KOHTHHI'€HTY HayKOBO-IIEJaroriqHhX
MPaIiBHUKIB, BHCOKUX PO3YMOBHX, EMOLIHHMX Ta  QI3UYHKX
HaBaHTa)KEHHSX Ta CTPECOBUX CTaHAX Yy JIOJEH 3’SBISETHCS arpecUBHICTh
10 BiJIHOUIEHHIO IO CBOIX KOJIET, 3a3/[piCTh O YCIIXiB IHIINX, Oa’kaHHS
3aiimMaTtucs pi3HOro poxay iHTpuramu. IlocTifiHMiI cTpax BTpaTtuTH
ciry00BHH CTaTyc, MOOOIOBAHHS HOBUX MPOOJIEM, IPU3BOAATH A0 MIIIHOTO
KOJIEKTUBHOT'O OMNOpY [0 BTIJIGHHS HOBOrO B TEAAaroriyHuii Ta
YIPaBIiHCHKUN TPOIIEC, 3aByalbOBaHe a00 SBHE I[bKyBaHHS IHHOBATOPIB,
KepoBaHe (opMaJbHUMH abo HedopMaJdbHUMH Jzepamu. Tomy
npodigakTuKa IICUXIYHOIO Tepopy Ta SBHUI O3HA4YE€HOro (eHoMeHy
CyOKYIIBTYPH € OJIHI€IO 3 BXJIUBHX 33J1a4 KEPIBHUITBA BY3Y, SIKHH CTaB Ha
IUISIX 1HHOBaUiHHKUX TiepeTBopeHb. OcoOIMBO 11€ BaXKIIMBO ISl YIIPABIiHHS
Ka(enporo SIK OCHOBHOT'O CTPYKTYPHOT'O MiZPO3/iTy BY3Y.

B Ham wac Ha mepiie Micue B YIpaBiliHHI BY30M BHXOIUTH
MATPUMKA HEMaTepiallbHUX AaKTUBIB;, JIIOJACHKHN (hakTop; IOMOJIaHHS
mpobiaemMu  0e3Cy0’€KTHOCTI B YIpaBIiHHI, CBIJJOMOCTI, MUCJICHHI;
CTBOPEHHSI OCHOBH JIJISl PO3KPHUTTS IHHOBAI[IHOT'O TIOTEHIIIay KOXKHOTO, a B
pe3yabTarti, i yciei By3iBCHKOI CHUTEHOTH.

Tpupiyanii  #OCBi  3ampoBa/UKEHHS  PEHTHHIOBUX  OIIHOK
nmismerocTi HITIT B HTYY «KIII» moBomuTh, 10 HE3Ba)kKarouW Ha TEBHI
HEJIONIKM, Led MmiaxiJy Mae€ T[IO3UTHBHUI BIUIUB HAa  CBIJOMICTb



CHIBpPOOITHUKIB, CHpUse SBHIM akTHBi3aIlii MiSUTBHOCTI Ta 3alliKaBJICHOCTI
TIEBHOI YaCTHHM KaJpiB B OUIbII eEeKTHBHIN HisTIbHOCTI. AJie mpoOsieMoro
3aJIMIIAETHCS BU3HAYEHHST METOMOJIOTI] aHaji3y OJep’kKaHOl CTaTHCTHYHOI
iHpopMarii; po3pobka MeToniB, Mojeneil Ta MeXaHi3MiB YIPaBIiHHS
nporecamu gisutbHOcTi HITI, mepmr 3a yce, Ha piBHI kadenpu; Momenen
YIIPaBIIiHHSA MOTHBALiSIMH TepcoHany. HeoOXiJHUM € CTBOpPEHHSI CHCTEM
MATPUMKH TIPUAHATTS  pillleHb 1070 (YHAAMEHTAJIbHOI TepeoLiHKH
KpHUTEpiiB po3noaiTy (oHAy 3apoOiTHOI IUIATH; TMEperjsiay IMpiopUTETIB
Oro/pkeTHOro  (iHaHCYBaHHS  MMIAPO3JUNIB; TOJNONAHHA  TPaIULiHHUAX
MiAXOMAIB 0 CHpoO MOCSATHEHHS CEPHO3HHMX Ppe3yIbTaTiB HECEPHO3HUMHU
3yCWISIMA  Ta MalMMH 3arpaTamu. HaiiBaxuBimoro mpo0iemMoro €
npobyieMa iMIUIEMeHTanii NMPUHHATUX pIlIEHb Ta IEPEBOJ iX B PEXUM
OIEPaTHBHOTO YIPaBIIiHHS.

Y 1npoMy pomi HayKOBO-METOAMYHUM ILEeHTpoM «CHCTEMHOro
aHamizy 1 cratuctukm»y HTYY «KIIl» 3ampomoHoBaHwid miaxix a0
CTPYKTYpYBaHHSI CTATHCTHMYHUX JaHUX, OJEpKaHWX 3  0a3W JaHuX
pevitunrie AIC, 3 no3umiii qemorpadiuyHoro posmnoziny kontuarenty HITII,
T00TO 3a BiKOoBUMH Kateropismu Big 20 no 80 pokiB. Lle mo3Bommio
3poOuUTH TPOrHO3 BiKOBUX 3MiH KoHTHHTeHTy HIIIL; BuUsiBUTH siKicHI
XapaKTepPUCTUKHU JiSUTBHOCTI 3a BIKOM; 3MIHCHWUTH pEKOMEHAAlil IIoA0
CTpaTeriyHo-NMPOAKTUBHOTO Ta OMNEPATUBHOTO YNPABIIHHA JiSUTBHICTIO
HaykoBo-nenaroriunoro ckmany HTYY «KIIl»; pospodutn mozemi
KOMIUIEKCHOI ~ OIIIHKM JISUTBHOCTI KOXKHOTO BHKJIamada Kadeapu 3
ypaxyBaHHSM HOTO CTaBKH Ta BHECKIB B JisUIBHICTB IiPO3ILTY.

lcrorpama  BikoBoro posmoxmity HIIII  HTYY  «KIl»,
NIpe/ICTaBlieHa Ha puc.l, BUSBISAE YITKYy HAsSBHICTH JBOX (200 TPHOX)
knacrepiB gaHux 3a BikoMm HIIII, sxi BHBYaroThCS Okpemo. Mokemo 3
TIOBHOIO BIIEBHEHICTIO CTBEP/KYBaTH, IO HaBelEHA TicTOrpamMa Hao4yHO
JIEMOHCTpYE AeMorpadiuHy KapTHHY HAayKOBO-TICMATOTiYHUX MpAIliBHUKIB
He TiNbKkM B HarioHanbHOMY TeXHIYHOMY YyHIBepcUTETI YKpaiHu
«KuiBchkMil TONITEXHIYHUH 1HCTUTYT», a ¥ Jaemorpadiunuii craH
OCBITSIHCBKHUX KaJIpiB B CHCTEMi TEXHIYHOI OCBITH B J€pXKaBi.
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BHEJIPEHUE HHHOBAIITMOHHBIX TEXHOJIOT UM
IOBBINEHUSA KAYECTBA
MMPO®ECCHUOHAJIBHOI'O OBPA30OBAHUA

JKusaesa Bepa Buxmoposna,, A¢panacvesa Ceemaana I'ennadvesta
Camapcxuii 'ocyoapcmeennblil mexHuueckuil yHugepcumen
Poccus, 2.Camapa, yr.Monodoesapoetickas, 244
+7 (846)2784479, E-mail bngssamgtu@mail.ru

B cucreme BeIcHIero nmpodeccuoHaibHOro oopaszoBanus Poccuiickoi
denepanuu MpeaycMaTPUBACTCS BBEACHHE B MPAKTUKY (perepabHBIX
TOCYJapCTBEHHBIX CTaHIAPTOB BBICIIETO MPO(ECCHOHATEHOTO 00pa30BaHUs
(®Ir'OC BIIO) Ha OCHOBE KOMIICTCHTHOCTHOI'O ITOMXOAa M CHUCTEMEI
3aYETHBIX CIUHMUII. PeaabHBIN ydeOHBIM TPOIECC M3MEHSETCS U JIOJDKEH
OBITh ~ HANpaBIICH Ha  CO3JaHHE YCIOBHH i (HOpMUpPOBAaHUS
MPOPECCHOHATBHO 3HAYUMBIX KOMIIETCHIIMH Y CTYICHTOB. 3ajadei
MperoaBaTeNii CTAHOBUTCS OOYYECHHE CTYICHTOB paboTe B pexuMe
caM000pa30BaHus, YIOBJICTBOPEHUS IMOTPCOHOCTH JIMYHOCTA B 3HAHUSX,
MTO3BOJISIFOIUX €U aJlalTUPOBAThCSA B COBpeMeHHOM Mupe. [lemarorudeckuii
mporecc  TpeOyer  BHENPEHUWE  HWHHOBAIMOHHBIX  0Opa30BaTEIBHBIX
TEXHOJIOTHil.

[TocraBieHHBIE 3a7adu  TPEOYIOT COBEPUICHCTBOBAHUS CHCTEMBI
MTOJITOTOBKY HAYYHO-TICATOTMYCCKUX KaJPOB KaK OCHOBHI (DOPMUpPOBAHUS
amuThl 00mecTBa. HeoOX0MMO OpraHM30BBIBATE PACHPOCTPAHECHHUE Yepe3
CHUCTEMY TIOBBINICHHUS KBATH(UKAIUU TPOPECCOPCKO-TIEAATOTMISCKIX
KaJIpoOB OIbITa peanu3anuu porpamMm JTOTIOJTHUTEIEHOTO



npoeccHoHANBEHOrO  00pa3oBaHus, pa3pabOTAaHHBIX Ui  ITOIAEPIKKH
WHHOBALIMOHHBIX 00pa30BaTEIbHBIX IPOTPaMM BBICHIETO M CPEJHEr0
npoecCHOHANBEHOT0 00pa30BaHusl.

Henp3st He cka3aTh O IEpCHEKTHBAX OpraHM3alMd MOYJIBHO-
KOMITETEHTHOCTHBIX TIPOrPaMM IOBBIILICHUS KBaJTU(PUKAIIK.

[lpn mnpoekTHpoBaHMM W peaju3alud MPOrpaMM  ITOBBIIIEHUS
KBaJM(UKAIMU TNPUHUMAIOTCS BO BHUMAaHHUE CIEAYIOIIUE XapaKTepHbIE
0COOEHHOCTH JOIOJTHUTEIFHOrO 00pa30BaHus UTs HAYyYHO-TI€Aaroruy eCKIX
PabOTHUKOB:

. HaJlMYUE€ KOHKPETHBIX U UE€TKO C(hOPMYIUPOBAHHBIX
TpeOOBaHMI ciymareneil K colep)kKaHWio, MeToauke u 3((PEeKTHBHOMY
MIPUMEHEHHUIO TIOJTyYeHHBIX IPH 00yYeHUH 3HAHWH;

. KOMIIETEHTHas, IpodeccroHanbHas, a B HEKOTOPHIX
ciy4asix ¥ HEOOOCHOBAaHHO KpUTHYECKas, olleHKa peannsyemoi Ha DIIK
TEXHOJIOTUH 00Yy4YeHHsI U MPOPECCUOHATBHBIX Ka4eCTB, MPUBIEKAEMBIX JIJIS
yueOHOro Iporiecca, npernoiaBareneii;

. KECTKOE pearupoBaHue Ha To0BIe, Jlaxe
MaJIOCYIIECTBEHHbIE, HECOOTBETCTBHS B Yy4eOHOM Iipoliecce W Ha
JiedcTByroIMe (PaKTOPhI €r0 N3MEHIUBOCTH.

Pa3paborka y4eOHO-TEMaTHYECKUX ILTAHOB M y4YeOHBIX NpOrpamMm
MIPOU3BOJIUTCS HAa OCHOBE TpeOoBaHWI mOTpeOuTENell 00pa3oBaHMs B
cootBeTcTBHH ¢ «KitaccnpukaropoM HanpaBI€HWH IPOrpaMM ITOBHIIICHUS
KBaJM(DUKAIMH, peau3yeMbIX By3aMH U YUPEXKICHUSIMH JOMOIHUTEIEHOTO
MpoPEeCCHOHATBPHOrO  00pa3oBaHUS,  HAXONAIIUMHUCS B BEICHUU
PocoGpazoBanust ». IHCTpyMeHTaMu aHau3a SBISIOTCS aHKETUPOBAaHHE U
OIIPOCHl HAaYYHO-TIEAArornyeckux paborHukoB Kadexap. Koopanmnanuio
nesitenbHOCTH ocyiecTsisier OITK.

JlumepcTBO pykoBOAMTENCH B OOCCIICUCHUM KadyecTBa OOydeHHS Ha
@IIK Bxmrouaer:

e onpeneneHue neiel u HamnpasiaeHuit aestensHocty OIIK;

® CO3J[aHUE CpeJbl, HEeOOXOANMOH U1l BOBJICUSHHUSI COTPYIHUKOB B
TIPOLIECCHI MOBBINIEHHS KBaTH(UKAIINY;

® yyacTHe PYKOBOIWTENICH YHHMBEpCUTETa B y4eOHOM Ipoliecce Ha
OIIK;

® OpPHEHTAIMIO Ha O0IIeYeIOBeYeCKHe IIEeHHOCTH U (OpMHUpOBaHUE Y
cirymaTtesnei rpakIaHCKOH MO3HIHH;

® MEHE/DKMEHT BCEX BHJOB PECYPCOB, HEOOXOIUMBIX sl y4eOHOT O
nporecca Ha OIIK.

Crpykrypa WHHOBAIIMOHHBIX MOJTyJTbHO-KOMIETEHTHOCTHBIX
MpOrpaMM  IOBBIIIEHHUS KBAIN(HUKALMKA BKIIOYAET 4YETBIPE CHCTEMHO-
OpPHEHTHPOBAHHBIE IOJACTPYKTYPbI, HalpaBJeHHble Ha oOecredeHne



HpO(l)eCCPIOHaHBHOfI KOMIICTCHTHOCTU B COOTBETCTBHUU C MCIKAYHAPOAHBIMHA

TpeOOBAHUAMU.
1.1nadopmanmonno-rexuonorundeckuii pecypc ®IIK coxmepxkur B
cBoei CTPYKTYpE IISITh KOMIIOHEHTOB: nH(pOpPMaNMOHHBIH,

TEXHOJIOTUUECKUH, TBOPYECKUH, KOMMYHHKAaTHBHBIH UM KOHTPOJBHO-
OLICHOYHBIN. B UX cocTaB BXOAAT:

® y4eOHO-TeMaTHYEeCKUH IIJIaH, yaeOHas IporpaMMma;

® JICKIIMOHHBIE 3aHSTHSI, IIPOBOIMMBIE 10 PACIIHCAHUIO B ayJUTOPUSIX;

® [IPAKTHYECKUE 3aHATHS, 3AIUTa IIPOEKTOB, CEMUHAPBI;

® caMoCTosATeNIbHAsT pabora ciymareneil (lomMa, B OHONMOTEKE, B
Mezuareke), TperycMaTpHUBaroIIast CaMOCTOSITEITLHOE n3y4eHue
TEOPETHYECKUX BOMPOCOB, MOATOTOBKY K NPAKTHYECKUM 3aHSITHSIM,
3aBeplIeHre padoThl, HAYaTOH B ayJAWTOPHU MO PYKOBOACTBOM BEAYIIHX
CHELUaINCTOB  yHHBepcuTeTa, odopmiieHne pedepaToB, JIOKJIAJOB,
TIOATOTOBKY K JJOKJIaZiaM, BBITIOTHEHHE HTOrOBOW aTTeCTallMOHHOMN padoThl;

o xoHcynbTanuu [1I1C mo pa3nuyHbIM hopMam 3aHATHI;

® [IPOMEXYTOYHBIH ¥ UTOTOBBIH OTYET;

® 3aIMTa ATTECTAllMOHHBIX padoT.

[MpuHIMO B3aMMOBBITOJHBIX OTHOIIEHWH C 00pa3oBaTEIbHBIMU
VUPESKISHUSIMA ~ HAYaIbHOrO  NMPO(ECCHOHAIBHOTO U CPEIHEro
npodeccuonanpHoro oopasosanus (HIT u CIIO) moigoXuTeIbHO BIHUSET HA
NpUOIMKEHUE TIpolecca MOBBINICHHS KBATU(QHUKAMKA K IMPAKTHYECKUM
3aJayaM peaJbHOr0 MPOW3BOJCTBA M TIOBBINIAET €ro 3((EeKTUBHOCTS.
VIHHOBalMOHHBIE TIpoLleCCHl B TeXHONOruu mno3Bommwmu B Cam[ TY
0o0ecreunTs  CYIIECTBEHHOE  YJIY4IIEHHE  IIPOIECCOB  ITOBBIMIEHUS
KBaJM(UKAIMK HAy4YHO-TIEJarOrMYecKux paboTHUKOB. B pesymbrare
OTMEYaeTcsl pOCT YHCIEHHOCTH COTPYJHUKOB Kadelp, HampaBisieMbIX Ha
o0ydeHue, yBETUUMBAETCS KOJIMYECTBO BHEIPEHHBIX B YUEOHBIH Iporiecc
aTTeCTAIMOHHBIX ~ pabor  cimymareneidr  ®IIK, cHu3WiIOCH  YMCIIO
HECOOTBETCTBUII B OCBOEHHMH 00pa30BaTEIbHBIX IpOrpaMM, HaOmojaercs
poct 00BEMOB BHEOIOMKETHBIX CPENCTB Kadedp W YHHBEPCHUTETA,
HAaIpaBJIsieMbIX Ha MOBBIIIEHNE KBATH(UKAIUN COTPYTHUKOB.

B cocraB yueOHO-pousBoacTBeHHON 0a3zbl CamI'TY Bxomar 11
yueOHO-Hay4YHBIX LEHTPOB, OTKPBITHIX 3a TOCIEJHHE TSTh  JeT.
OpraHu3anms KpaTKOCPOYHBIX CEMHUHAPOB U CIIEUAIM3UPOBAHHBIX KYPCOB,
CTXMPOBOK KakK (DaKTOp TMOBBINIEHHS KadecTBa IPOQeccCHOHATBEHOTO
obpazoBanus. KpaTkocpouHble ceMHHaphl M CIEHaIM3UPOBAaHHBIE KYpPCHI
JIAI0T BO3MOXKHOCTB OBJIJIETh CIIEIU(UIECKIM HaOOpOM 3HaHHH, YMEHUH 1
Ipo(eCCHOHANBHBIX KOMITETEHIMH, HEOOXOMUMBIX JUIs MPOdeCcCHOHANTBEHON
JIeSTeIbHOCTH.



Jlns co3maHust yCIOBHM NMOBBIIIEHHS KBAJIM(QHUKAIMA U TOATOTOBKH
KOMITETEHTHBIX CHENUaTUCTOB MHUPOBOTO YPOBHSI, KOHKYPEHTOCIOCOOHBIX
Ha pBbIHKE TpyZa U obOjajaromux MIpodeccHoHaIbHOH MOOMIBHOCTBIO
Cam['TY pacnomaraer MOIIHOH MaTepUAILHO-TEXHHYECKOH 0a3oi,
obecrieunBaroniell MPOBEJEHHE BCEX BHJOB Y4YEOHOH, NMpPaKTHYECKOW |
HaY4HO-UCCIIEIOBATENILCKOM PaboThI.

OCOBEHHOCTHU NIOCTAHOBKH KYPCOBOT'O 1
JUITIJNIOMHOTI'O TPOEKTUPOBAHUSA B OBJIACTU
MPOMBIIIJIEHHOT'O JIN3AWHA B CAHKT-
HETEPBYPI'CKOM I'OCYJAPCTBEHHOM
MNOJMTEXHUYECKOM YHUBEPCUTETE

Paoxesuu M.M, dexan mexanuko-mawunocmpoumenvHo2o gaxyiomema Cankm-
Ilemepbypackoeo cocyoapcmeenno2o norumexnuieckozo ynueepcumema, Poccus

OCHOBOW KOHLENIUM AU3aiHEPCKOM NMOATOTOBKM Ha MEXaHHUKO-
MamuHocTpoutenbHoM  ¢akynsTere CIIOITIY  sBisiercss opranuueckoe
eIUHeHHe B paMkax [ocymapcTBeHHOro o0pa30BaTEIbHOIO CTaHIapTa
(yHIaMEHTaNbHOW  IU3aifHEpCKOHW  IOJATOTOBKM W OCHOBAaTEJIbHOM
KOHCTPYKTOPCKO-TEXHOJIOTMUECKON, KOMIIBIOTEPHOH M HKOHOMHYECKOU
MIOATOTOBJIEHHOCTH. TaKylo KOMIUIEKCHYIO ITOATOTOBKY 00ECHEYHBAIOT Psilt
npoMIIbHBIX Kadeap MeXaHWKO-MallMHOCTPOUTEIBHOrO (aKyibTeTa, e
TPaJUIMOHHO CYILECTBYIOT M Pa3BUBAIOTCI HU3BECTHHIE IPOEKTHO-
KOHCTPYKTOPCKME U TEXHOJOTMUECKHE MIKOJIBL, a Takxke Kadeapbl
TYMaHUTapHOro (akyiabpreTa W (haKkyJbTeTa SKOHOMUKH U MEHEIKMEHTa.
CoOcTBeHHO TPOGECCHOHATBHYIO TOJIrOTOBKY OOecreunBaroT Kadenpa
TIPUKIIaJIHOW T€OMETPUH M JM3aliHa M MPOEKTHO-KOHCTPYKTOPCKas Kadenpa
«ABTOMATEI. [MpaBunbHOCT, ~ TakOW  KOHLENIWH  TOJTOTOBKH
MPOMBIIUICHHBIX ~ JU3aiHEpOB  TONTBEP)KAAET  YCIEHIHBIA  OMBIT
TPYIIOYCTPOMCTBA  BBIIYCKHHKOB M  IOJJIEPXKa psila  IMPOEKTHBIX
OpraHu3alluii, HYXKJAOMUXCA B AMU3alHEpax, XOpOUIO MOHMMAOIIUX
WH)KEHEpHBIE MPOOJIeMbI MTPOSKTUPOBAHUS W BIAJICIONINX COBPEMEHHBIMHU
KOMITBIOTEPHBIMH ~ TEXHOJIOTHSIMH, BKiItodas 3-D  mopenupoBanwe u
aHumanmoo. Takoro ke moAxoJa K  OpraHM3alMd  HOATOTOBKHU
MIPOMBIIJICHHBIX JIM3aifHEPOB TPUJIEPKHUBAIOTCA W B psAAE BEIyLIUX
3apyOexxHpix BY3oB, Hampumep B LIryrrraprckoM  TeXHHYECKOM
yauBepcurere (I'epmanns). [TonsTHO, YTO peanu3anus NPUBEIEHHOHN BBIIIE
KOHIIEMIUY TOATOTOBKM  JM3aliHEpPOB  HAKJIAIBIBAET  ONpeNeNEHHbIE
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TpeOOBaHMSI M K OTOOpY aOMTYpHEHTOB: OHH JIOJDKHBI MMETh HE TOJBKO
XOpOUIYI0 HayallbHYI0 MOATOTOBKY B OOJIACTH pPHUCYHKA, >KUBOIHCH U
KOMITO3MILIMM, HO U OJHOBPEMEHHO HWMETh TATY K TEXHHYECKOMY
TBOPUYECTBY, NOHMMAaTh (PU3NYECKHE OCHOBBI TOCTPOEHHS U padoThI
MIPOCTHIX TEXHUYECKHX YCTPOWMCTB. BBISBIEHHIO TaKUX aOUTYPHEHTOB M MX
npo()eCCHOHANBEHON ~ OpPHEHTAllMd  CHOCOOCTBYIOT — HOATOTOBHUTENBHBIE
KYpCBI, paboTarorue npu (hakyabTere.

Baxkneiinnyro pons B npogeccnoHaIbHOM MOATOTOBKE JM3aiiHepOB
UTpaeT KypcoBO€ INPOEKTHpOBaHHWE MO auciuiuinHe «lIpoexTupoBaHue u
MOJICTIMPOBAaHWE  TNPOMBIIUICHHBIX  HM3JENWi» W 3aBepliaomias
aTTecTallMOHHas paboTa — JWIJIOMHBIA HpPOeKT. B kpymHOM miaHe Bce
KypCOBBIE W  AWIUIOMHBIE MPOEKTHI, BBHINOJHAEMBIE  CTYISHTAMH-
muszaiinepamu B CIIOITIY, coxepkaT mNpeanpoeKTHBIE HCCIENOBAHUS,
JIM3afHEPCKYI0 M TEXHHUYECKYI0 4acTh. Pa3inyaroTcs OHH, €CTECTBEHHO,
KaK 10 TeMaTuKe (0T MPOCTOro K 0oJiee CIOKHOMY), TaK U OoJiee TITyOOKHM
(oT cemecTpa K ceMmecTpy) YpOBHeM MpOpabOTKH W MOJayd MarepHania
MIPOEKTa B COOTBETCTBHHM C 3aJlaHWEM Ha NpOeKTHpoBaHue. Jn3aiiHepckas
YacTh NMPOEKTa BKJIIOYAET MOWCK M aHAJIHM3 M3BECTHBIX aHAJIOrOB, BBHIOOP
MPOTOTHNA, OOOCHOBAaHWE HANpaBIIEHWH €ro COBEPIICHCTBOBAHMS,
TIOMCKOBBIE TIPEIOKEHHST BAapHAaHTOB pEIICHHS NPOEKTHOH 3ajadd,
COOCTBEHHO [HM3aifH-NIPOEKT BHIOpaHHOrO BapuaHTa (1BeTorpaduuecKoe
n300pakeHre B OPTOTOHAJIBHBIX MTPOEKIMSIX, coMaTorpaduueckas cxema, 3-
D wuzobpakeHne W Jp.) M [OKa3aTeJIbHYIO 4YacTh (COIOCTAaBIICHUE C
MIPOTOTUIIOM, AHAJIOTaMWU WM JPYTUMH YCTPOMCTBAMH, CXOXKUMH II0
YCIOBUSIM ~ OKCIUTyaTallMk, TII0OKa3 B  OKCIUIyaTallMOHHOW  cpeje,
KOMIIBIOTepHAsT aHWManus paboTel ycTpoiicTBa). B cBol ouepens
TEXHUYECKasi 4acTh COMCPXKUT NPUHIUNHAIBGHYIO WIH (QYHKIMOHAIBHYIO
cXeMy pa3pabaThlBaeMOro  YCTpOMCTBA  (KOMIUIEKCA), KHHEMAaTHKO-
KOMITOHOBOYHYIO CXeMy, 4epTé&x oOmero Bunma (wame — rabapuTHBIN
4epTéX) YCTPOWCTBA WM €ro OCHOBHOTO KOHCTPYKTHBHOI'O MO,
yepTexxu 1-2 neraneii 1 HeOOXOJMMBbIE PACUETHI.

BecbmMa ~ BaKHBIM ~ acIIEKTOM  KypCOBOTO  (JMIUIOMHOTO)
NIPOEKTUPOBaHMs sIBJIsieTcS pabora crydaeHTa Haja (OpMOH monadu
(pe3eHTanMM) MaTepualioB MNpoekTa. B cooTBeTcTBHM ¢ 0000IIEHHOM
MaTpUIed Tojaud, CTYIEHTHI MOTYT TIpEJCTaBUTh pa3paboTaHHBIE
MaTepHabl Kak B TPaJIUIMOHHOM BHJE (TIIAKAThI, YEPTEKH, MAKET), TaK U B
Buze anbbooma (dopmata A3) C KOMIIBIOTEPHOW Ipe3eHTaIMel, BKIIIOYast
BUPTYaJIEHYIO MOJIEIb, €€ aHUMAIUIO U Jipyrue Marepuais Ha CD-aucke.

TemaTtnka KypcoBOr'o IPOEKTUPOBAHHUS CBs3aHa C pa3pabOTKON
MIPOCTHIX OBITOBBIX U3/ENUI HA MIIAAIINX Kypcax (KaMHHHBIN Habop, Habop
JUIs BaHHOHM, (OHApUK, THCKU Ui JOMAllHEH MacTepCKOW, caMoKart,
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BeJIOCHIIE]] U JIp.) U OoJiee CIIOKHBIX MAalllWH, YCTAHOBOK M KOMIUIEKCOB Ha
CTapmMx Kypcax (BEJIOMOOWSIM, CKyTepbl M aBTOMOOWIM pa3HOTo
Ha3HA4YeHWs, UX HWHTEPbEp, TPOTyapoyOOpOUYHas MallWHA, MEIUIUHCKNE
peadHIUTalMOHHBIE TPEHAKEPH M KOMIUIEKCH, POOOTHI, MOOMIIBHBIN
MUHM3aBOJ Uil IlepepabOTKM  TOKCHYHBIX  OTXOJOB, TeaTpajbHas
MallMHepusi W MHOroe Jpyroe). 3HAauMTE]bHAs 4YacTh OTHX pabor
BBITOJIHSAETCA MO HAIMOHAJIBHBIM M TOPOJACKUM IporpaMmam, Mo 3aKa3aM
MIPOMBIIIJIEHHOCTH WJIM KaK MOMCKOBBIE pabOoThI 10 UX TeMaTHke. [Ipu aTom
K PYKOBOJACTBY MPOEKTaMU Hapsagy CO INTAaTHBIMM INPENoAaBaTeIsIMU
NIPUBJIEKAIOTCS ¥ BeOyIIMe JW3aiiHEphl MPOMBINUICHHBIX (QUPM U
JIU3alfHepCKUX opraHu3aiuid. B kauecTBe mpumepa MOXHO Ha3BaTh OIBIT
MHOTOJIETHET0 TBOpueckoro corpyanuuectsa ¢ «llenrpom Crunms» OAO
ABTOBA3, rie CTyACHTHI, 3aHHUMAFONIHECS aBTOMOOWIHHON TEMAaTHKOM,
HUMEIOT BO3MOXKHOCTh NMPOXOJUTH NMPOU3BOJACTBEHHYIO U MPEJAUIUIOMHYIO
MIPAKTUKY, BBINOJIHATH JUILUIOMHOE NPOEKTUPOBAHHUE IOJ PYKOBOJACTBOM
[JIAaBHOTO AM3aiiHepa u Apyrux Beaymux ausaitnepo ABTOBA3a. [Ipyrum
NPUMEPOM MOXKHO Ha3BaTh pa3pabOTKy B paMKax HaIlMOHAJILHON
MporpaMMbl peaOMIINTAIIMOHHBIX TPEHaXEPOB M KOMILIEKCOB Pa3IMYHOTO
HA3HA4YEHUs, CHElHUaTIbHBIX KPOBaTeH U KOJSCOK AJIS JIUI] C OFpaHUYEHHOU
MOABWKHOCTBIO. Takue pabOTHl BBINONHSIOTCS NPU  KOHCYJNBTalluU
BBICOKOKBAJIM(HUIIMPOBAHHBIX ~ Bpadel-peaduiuronoros. Ilpm atom y
KaXKIOro CTYIAEHTAa HMMEETCS J[Ba PYKOBOAUTENS — IO AU3alHEPCKOH uU
TEXHUYECKOH YacTH IMPOEKTa, YTO IT03BOJSIET pa3padaThiBaTh KypCOBBIE U
JUTJIOMHBIE JU3alH-TIPOEKTHI Ha pearucTU4EeCKo, HEpeaKo
MIATEHTOCIIOCOOHOM, KOHCTPYKTHBHOW OCHOBE. B IUIIOMHBIX paborax
00s13aTENbHBIM ~ SIBIISIETCSl  HAJIMYME  PA3JeNioB MO  3KOHOMHYECKOMY
00OCHOBaHMIO MpPOEKTa M OOECIEeYeHUI0 Oe30MacHOCTH JKCIUTyaTaluu
paspabatsiBaeMoro uszenus. Ilo 3TUM BompocaM Tarkke Ha3HAYaroTCs
KOHCYJIBTAHTHl — CHEUHAJIMCTHl COOTBETCTBYIOIIMX Kadenap. BakHoi
0COOEHHOCTBIO OpPraHHM3alMM KYpPCOBOTO NMPOEKTUPOBAHHUS HA MEXaHHKO-
MalIMHOCTPOUTENBHOM ¢axynbTere SIBIIICTCS BO3MOXHOCTb
OJTHOBPEMEHHOT'0 KOMIUIEKCHOT'O MOKMCKA PEIIeHUs] MPOEKTHOM 3aJauil Kak
CTyJCHTaMU-IU3aliHepaMy, TaK U CTYA€HTaMH JPYTHUX IPOEKTHO-
KOHCTPYKTOPCKHX CIIEIIMAIBHOCTEN (haKynbTeTa B paMKax CBOUX KYPCOBBIX
MIPOEKTOB IO ATOH ke TemaTHke. Takas COBMeCTHas TBopdYecKas padora
MO3BOJISIET Ha OoJiee BHICOKOM KAa4eCTBEHHOM YPOBHE pellaTh MPOEKTHYIO
3a/lady CTyJEHTaM Pa3HbIX CIEIUaIbHOCTEN.

[loBbIIeHNIO KayecTBa MPAKTUYECKOM IOATOTOBKHM CTYEHTOB-
J3aifiHepoB OymeT CIIocOOCTBOBATH ITOTHOMAcIITaOHOE BBEACHHE B
yueOHBII TIpollecC XOpOIIO OCHAIEHHBIX y4eOHO-HAY4HBIX Jlaboparopuid
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NPOMBIIIEHHOTO  JAW3aliHa W BUPTYaJBHOTO  KOMIIBIOTEPHOTO
MIPOEKTUPOBAHUSL.

BakHBIM acmeKToM TNOCTaHOBKHM KYpPCOBOTO U JIUIZIOMHOTO
MIPOEKTUPOBAHUS SBJSIETCSI OPUEHTAIMSI HAa MMOWCK NPUHIWIIHMAIBHO HOBBIX
MIPOEKTHBIX pEHIeHHH (TEXHWYECKHX M an3aiHepckux). [IpoexTHas 3amava
JIOJDKHA OBITH BBIMIOJIHEHA HA YPOBHE, ITO3BOJISIONIEM MOAATh 3asBKY Ha
TIAaTEHT, IIPOMBIIUIEHHBIH 00pa3ell, Wik OBITh MPEICTABICHHON K YU9aCTHIO B
pa3IMYHBIX TBOPYECKHX KOHKypcax. be3 Takoll cymiecTBEHHOW HOBH3HBI
pa3paboTaHHBIN MPOEKT MOXKET HE MOJYYHUTh BHICOKYIO OLIEHKY Ha 3allHTe.
OTOT acmekT pabOTHl ONHMpAeTCs Ha TEOpPEeTHYECKHWE 3HAHUS CTYJCHTOB,
TONyYeHHbIE TPU M3YYEHUHM AWCUUIUIMHBI, TIOCBSIIEHHOH OXpaHe
WHTEJUIEKTYyaIbHOH COOCTBEHHOCTH M METOJOJIOTMU TOWCKA pelleHni
MIPOEKTHBIX 3a7a4.

Bonbmoe  BHMMaHue — yzaenseTcs  OOYYEHHIO  TPaMOTHOMY
MOCTPOEHMIO (TI0 CTPYKTYpE, COAEPXKAHWIO M SI3BIKY) IOSCHUTEIHLHON
3alUCKA K TIPOEKTY M €€ BBHINOJTHEHHIO HAa HAJIeXKalleM ACTETHYECKOM
ypoBHe. IlpnoOpereHne yMeHHIl W HaBBIKOB IO KyJIbType OOOCHOBaHHMS
MIOCTAaHOBKH TPOEKTHOM 3aJaud, NMPUHUMAEMbIX DPEIICHHH, WX ONHMCaHMI,
BbIOOpa MaTepuajoB UM  TEXHOJIOIMHM 00paboTKH, yOEeTUTENbHOro
SKOHOMHYECKOTO  OOOCHOBaHHMS  IIPOEKTa, HECOMHEHHO,  SIBIISIETCS
BaKHCWINIE COCTAaBHOM 4YacThi0 OOpa3oBaHMs JU3aiiHepa, JaJeKo
BBIXOZAIIEH 32 paMK/ KOHKPETHO PeIIaeMOi MPOEKTHOH 3a/1auu.

[Ipn BBIIONHEHWH KYpPCOBBIX IIPOEKTOB, HAayMHAS C MJIIQJILINAX
KypCOB, BakHa aTMoc(epa COCTA3aTEIbHOCTH U CTHUMYJIMPOBAHHMS ITOHCKA
HECTaHIAPTHBIX pemieHnd. Ha Miammmx Kypcax 5To oOecrieunBaercs
Onaromapst €AMHOM JUIi BCEX CTYJEHTOB TEMBI KypCOBOI'O IIPOEKTa
(Hanpumep, OBITOBBIE CilecapHble THUCKH) M TPEOOBaHUSAMH NPEIUIOKHUTH
pelieHus, OTJIWYAloIIfecss HEe TOJIBKO OT W3BECTHBIX aHAJIOroB,
NIPE/ICTABJICHHBIX HA pBIHKE, HO U CYIIECTBEHHO OTJIMYAIOIIMECS OT
pELIeHUH, MPEAJIOKEHHBIX JAPYTUMH CTYAEHTaMU Tpymmnbl. TBopueckon
aTMoc(epe Ha CTapIIUX Kypcax, KOr/ia CTYJEHTHI BHINOIHSIOT IMPOEKTHI 110
WHIVBHIYaJIbHBIM 3a/laHHsIM, CHOCOOCTBYET MX Yy4acTHE B BBIIIOJHEHHH
peaybHBIX MPOEKTHBIX 3aj]ad, HaJl KOTOPHIMU PadOTaloT MpernojaBaTeld U
COTPYJIHHKH Ka(epsl.

Bonpimiie  BO3MOXXHOCTM B 9TOM  IUIAHE  MPEJOCTABIISIOT
NpoBOAMMBIE Ha Kadeape «ABTOMarel» paboThl MO  TeaTpajbHON
MalmuHepuu (10 3aKa3aM BeIyIIMX TeaTpoB CTpaHbl — bombimoro,
MapunHckoro, uM. Mycoprckoro u /p.), MO MEIUIMHCKOH TEXHHKE,
PpOOOTOTEXHUKE, MEXaTPOHUKE, TPAHCIIOPTHBIM cucTeMaM. K coxkaieHuro B
MEHBIIEH CTereHN Ha JJAHHOM JTale Takue paboThl KacaroTcsi COOCTBEHHO
MIPOU3BOJICTBEHHOTO O0OPYAOBAaHMUS, YTO CBSA3aHO C IPOIODKAIOIIMMHUCS
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TPYAHOCTAMU C BOCCTAHOBJICHMEM M Pa3BUTHEM IPOMBIIIIEHHOIO
MOTEHIINAaja CTPAHBI.

Ha mpumaraemoli k JOKIagy KOMIBIOTEPHOM Ipe3eHTALUU
NIPUBENICHBl MPUMEPHl  KYPCOBBIX M AWIUIOMHBIX IIPOEKTOB B 00JIACTH
MIPOMBILIJIEHHOT'O JT3aiiHa, BeinoiHeHHbIX B CITIOITIY.

KOHIIENIIHUS CO3IAHUSI BUPTYAJBHBIX
JJABOPATOPHBIX KOMILJIEKCOB IO OCHOBAM
IMUP®POBOM DJIEKTPOHHOUN OBPABOTKHA
HHP®OPMAIINU KAK CPEJICTB NOBBIIIEHU S
KAUYECTBA I T-OBPA3OBAHUS

Tpunwnyn JImumpuii Muxaiinoeuu
Cankm-Ilemepbypeckuil 20cy0apcmeeHHblll YyHUgepcumem
UHDOPMAYUOHHBIX MEXHONOUT, MEXAHUKY U ONMUKU
Poccus, Canxm-Ilemepbype, Kponsepxckuii np. 0.49
men.7(812)2343355 e-mail: dgrl@yandex.ru

B nmoxiage  mpencraBieHO  NPOBOJMMOE  HCCIIEOBaHHE
BO3MO)KHOCTEH MOBBINIEHHs KadecTa | T-o0pa3oBaHus 3a cueT yriayoiaeHus
(yHIaMEHTaIbHOCTH W3Y4YEeHUs] OCHOB IIM(POBOHN 3IEKTPOHHON 00paboTKH
nHpopManmy Kak 0a3bl IOCTPOCHUs, aHaNM3a W IPOEKTUPOBAHUS
COBPEMEHHBIX BBIYHCIUTEIBHBIX CPEICTB. AKTYaJbHOCTH HCCIIE€AOBAHUS
OIIpEeIeNSIeTCS CIOXKUBILIEHCS B COBPEMEHHOM OOpa30BaHUM TEHAEHIIMEH
BbITECHEHUS! (DYHIAMEHTAIbHBIX 3HAHWN TPHUKIAJHBIMH, BBI3BAHHOH, C
OJHOM CTOPOHBI, 3HAYHUTEIBHBIM POCTOM HH(GOPMAIMOHHOH EMKOCTH
MOAJISKAIUX OCBOCHUIO 3HAaHWH NPU OIPAaHUYEHHOCTH BPEMEHHBIX
pecypcoB, W, C JIpyroi, OOJbIICH BHEIIHEH NPUBICKATEILHOCTHIO U
MEHbIIEH  CIOKHOCTHIO  TNPHKJIATHBIX 3aJad 10 CPaBHEHHIO C
¢dbyHramMeHTanbHEIMU. Llenb HMccienoBaHus 3aKII0YaeTcsl B IOUCKE ITYTH
obecrieueHns: BO3MOXKHOCTH HAIOJHEHUS! 00ydeHHs (QyHAaMeHTAIbHBIMU
3HAaHWSAMH W TIOBBINIEHHS MOTHBAllMd CTYJEHTOB K WX OCBOCHHIO.
I'mnore3oit sBIsIETCS MPEANONOKEHHE O JOCTHKMMOCTH ITOCTaBJICHHON
LEeIM 3a CYeT  BHEAPEHHS METOJOB BHUPTYaJIbHOTO MOAEIHUPOBAHUS
(U3MYECKNX TPOLECCOB B J1aOOPATOPHO-TIPAKTHUECKYIO COCTABIISIOIIYIO
yueOHBIX KYpPCOB.

JlabopaTopHsle MeTOmBl  TPaJULIMOHHO HCIIONB3YIOTCS — IIPH
W3Y4EHUH Pa3IMYHBIX IUCHUIUIMH, BKIIOYas HM3Y4eHHWE KOMIIBIOTEPHOMH
o0paboTkn  WHpoOpManWHM, HAYWHAsS CO  IIKOJBHOTO  IIpeaMera
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«udopmatukay wu g0 jucnuminH BIIO mo HampaBieHHSAM U
cnemmansHocTsiM | T.  Jlomss  maGoparopHelx pabOT B IIKOJNBHOM
nHdopmaruke pocruraer 70%, B aucuummuaax HITO - go 67%, CIIO no
65%, BIIO - nmo 58%. AHanu3 TeHIOECHIMM HANOMHEHUS JTUX paboT
MOKa3bIBa€T €ro HENpepbIBHOE YBEIMYEHHE: €ClU AeCATh JIeT Haszaj
OCHOBHBIM OOBEKTOM U3y4YCHUs OBUTH ONCPAIMOHHBIC CHUCTEMBI U
aJTOPUTMUICCKHE A3BIKH MPOrPAMMHUPOBAHUS, TO B HACTOSIIECE BPEMsI TaKe
Ha YpOBHE IITKOJHHOW TOJTOTOBKH H3Y4YAarOTCS OCHOBBI KOMITBEOTEPHOTO
MOJICIIUPOBAHUSI, TECOMH(GOPMAIIMOHHBIX CHUCTEM, BEKTOPHOW rpaduky,
MYJIbTHMETHAHBIX TEXHOJIOTUH, 00bEKTHO-OPHEHTHPOBAHHOTO
BH3YaJIbHOT'O  INPOTPAMMHPOBAHUS,  WHTEPHET-TEXHOJOTHMA W T.J.
JloMuHMpYeT IIpM 5TOM HMMEHHO NpHUKIajgHOe HarmoiaHeHHe. OO0beM ke
yueOHOro npomecca 1 J1adopaTopHO-NPAKTHIECKUX paboT CYIIECTBEHHO HE
BO3pacTaer, OCOOEHHO OrpaHWYMBAasi HECOBEPUICHHOJIETHUX — OCHOBHBIX
cyOBeKTOB  00pa3oBaTeIbHOrO Mporecca. B JkepTBY  NpHUHOCSTCS
(yHIaMeHTaIbHBIE OCHOBBI, B IIEPBYIO O4Epeb JOrHYecKue U (pusnieckue,
JUIE KOTOPBIX OCOOEHHO HEOOXOJMMO BKJIIOUEHHE B Y4eOHBIE KYpPCHI
¢msmuecknx JsaboparopHeix pabor. Tak, Hampumep, clienuaNbHas
TUCIUIUIMHA ~ «OJJIEKTPOHMKA M DJIEKTPOTEXHHWKa»  IPeayCMaTpUBaeT
BemonHeHne 50% ydeOHoro miaHa B ¢opmare J1abOpaTOPHBIX paboT Oe3
yuera 0a3oBOoro pasgena «JIJEKTPUYECTBO» JUCHUILIMHBI «DH3HKa»
€CTECTBEHHOHAYYHOro IUKJA. [Ipy 3TOM da)ke MpOCTOE COIOCTABIICHUE
COJIEp)KaHMsl U ITUX JIaOOpPaTOpHBIX PabOT MOKA3bIBAE€T €ro MHTEHCHUBHBIN
POCT: OT AJICKTPOCTATUKH, UMITYJILCHON U MOTYIPOBOIHUKOBON TEXHHUKH B
HEeJaJIekoM  IPOIUIOM  JI0  apU(METHKO-JIOTMYECKHX  YCTPOMCTB
COBPEMEHHBIX ~ MHKPOIPOIECCOPOB,  JIa3€PHBIX W ONTOBOJIOKOHHBIX
YCTPOMCTB  XpaHEHWS W Tepelavyd  JAaHHBIX, TBEPJAOTCIBHBIX U
HAHOTEXHOJOTMYECKHX CPEACTB BH3YaJbHOTO BOCHPOW3BEACHHUS M T.II
OrpaHuuuTh HMX U3y4YE€HHE TOJIBKO HA TEOPETHYECKOM YpPOBHE 0e3
TIOAKPEIICHUS] BBITOJIHEHUEM MNPAKTHYECKUX pPa0OT HEBO3MOXKHO, €CIH
CTaBUTh 3a7auecii (¢opmupoBaHue (YHIAMCHTAIBHBIX KOMIICTCHIIHH.
BrioxxuTh ke HOBOE coiepkaHHE B TMpeXHHE 00beMbl 0e3 moTepu
3¢ (GEKTUBHOCTH BO3MOXKHO TOJNBKO 33 CUYET HHTEHCH(DUKAIINH, TOCTIKAMON
BHEJIPCHHEM METOJIOB M CPEJCTB UX BUPTYAJTHHOTO MOJICITHPOBAHUS.
BupryansHOoe MOzmenmMpoOBaHWE TOCIEAHEE BpeMs  SBISETCS
MIPEZIMETOM YacTOr0 HAy4YHOI'O PACCMOTPEHHs, OOCYXKAaercs Ha HaydHO-
MPAKTHICCKUX KOH(PEPEHIMSIX, ITyOJUKYeTCs BECTHUKAMU  BEIYIIUX
poccuiickux BY30B, sBIIsICTCS TEeMaMU AUCCEPTAIIMOHHBIX padot. 3BecTeH
psaa  moctaTodHO 3()(EKTUBHBIX BUPTYaTbHBIX JaOOPaTOPHBIX CPEICTB
0o0y4YeHHs, TNPHU3BAHHBIX TOBBICUTh HHTCHCUBHOCTH H 3(P(PEKTUBHOCTH
yueOHOro Iporecca, B YaCTHOCTH, 32 CYET pPOCTa MOTHBALMH CTYJICHTOB,
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OJHAKO CHUCTCMHOCTb HUX IIPOCKTUPOBAHHA W BHCAPCHUA r[popa60TaHH
HEAOCTATOYHO, YTO U ONPCACINIIO 3a1a4Y HACTOAICTO UCCIICAOBAHMA:

aHaJIu3 MPUMEHUMOCTH BUPTYAIbHBIX J1a00PAaTOPHBEIX METO/IOB;
0030p TEXHHYECKUX PELICHHN BUPTYATHLHOTO MOJICTTUPOBAHHUS;
aHaJIu3 BO3MOKHOCTE!N paclIMPeHHs UX BHEIPECHUS;
pa3paboTKa KOHIIETIIMU POEKTUPOBAHUS BUPTYATIbHBIX KOMILIIEKCOB;
pa3paboTka 00pa3siia BUPTYaTbHOrO JIJAOOPATOPHOTO KOMILIEKCA;
MPOBE/ICHUE TIEArOTMIECKOro SKCIIEPUMEHTA U aHAJIN3 Pe3yIbTaTa.

B pesysnprate mccnenoBaHus pa3paboTaHa KOHIEMIHS CO3IaHHS

BUPTYaJIbHBIX J1TA00OPaTOPHBIX KOMIUIEKCOB, COJEpIKaIlas —CleIyromue
OCHOBHBIC MTOJIOXKCHHUS:

HATIPaBJICHHOCTh: Pa3pa0bOTKe MOJIekKAT KOMIUICKCHI, KaXKIbId W3
KOTOPBIX HAIICIICH Ha COMPOBOXKICHUE OMPEIEICHHOIO0 TEMAaTUICCKOr 0
HATIPABJICHUS, ONPEACTIEMOr0 Ha OCHOBE MEXKIUCIUTIHHAPHOTO
COTIOCTaBJICHUST YYEOHBIX MPOTPaMM, BBISBICHHEM CXOIHBIX TEM U
BBICTPaMBAHUEM €JTMHOM JIOTHYCCKOH 1IN UX TPOXOXKICHHUS;
KOMIUTEKCHOCTh: KaXKIBIH KOMILUICKC COMPOBOXKIACT TOITHBIN UK
MIPOX OXKJICHUST HATIPABJICHUS 110 ITOCIICIOBATEIIBHOMY TIPUHITHITY;
MHOTOYPOBHEBOCTB:  KXJIBIA KOMIUIGKC COJCPKUT  YCTAHOBKH,
COOTBETCTBYIONIME BCEM OOpPA30BATEIBHBIM YPOBHSM. Y POBHEBas
UG hepeHITMPOBAHHOCTh JIOCTUTAETCS CTEIEHbBIO
aMMPOKCUMUPOBAHHOCTH MAaTEMATUUCCKIX MOJICIICH;
MOTHO(Q YHKIIMOHATTBHOCTD: ~ KOMIUIEKCBI ~ COJICPIKaT  BUPTYaJbHEIC
MOJIENT, OTBEYAIOIIUEC BCEM aCIIEKTaM HU3y4acMOI TEMBI — paCUCTHEHIC
(PM), npeHa3HAYCHHBIC TS 3aKPEIUICHHUS TCOPETUUECKOTO MaTepHIIa;
Bm3yassHble (BM), obecrieunBaronyie HaTrIsIHOCTh U HCIOJIB3YeMBIS
NpU TPOBEICHUM JICKIIMOHHBIX 3aHATUM, wuMuTanonueie (M),
CITy)Kalue JJIs ucciaenoBaHus (PU3NICCKUX XaPAKTEPUCTHK Ha OCHOBE
aNmpOKCUMUPOBAHHBIX ~ MAaTEMAaTUYeCKUX  MOJENICH  DIIEMCHTOB;
(yHKIMOHAIBHBIE (®dM), CO3/1aHHbIE Ha OCHOBE
MOTHO( YHKIIMOHATBHBIX Mojenei. [Ipu 3tom comocrasienue M u
®M 103BOJISAET MPOAHATH3UPOBATEH MPABOMOYHOCTD AIMPOKCUMAIIH U
cAenaTh BBIBOABI O TPAKTUYECKOW IPUMEHUMOCTH YIPOIICHHBIX
METOIOB TIPOCKTUPOBAHUS U aHAITN3A.
JyaJbHOCTH: BBITIOJTHEHHE pPabOT obecrevynBaeT Kak J1IabopaTOpHOE
U3Y4CHUE TEMBI, TaK M MPAKTUYECKOEC O3HAKOMIICHHEC C METOJaMHU,
TEXHOJIOTHECH U TEXHHYCCKUMH CPEACTBAMU MOJICTHPOBAHUS;
MOOWIIEHOCT: BBITOTHUMOCTE B yeinoBusx CPC.

KoMmrutekcpl pa3aunyaroTcs Kak 1Mo KOJHYECTBCHHOW HOMEHKIIATYpPE

BXOAAIINX B HUX pa60T, TaK U IO CTCIICHU CIIO)KHOCTHU BCCTO KOMIIIICKCa U
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KaX/I0H J1a0OpaTOpPHOW YCTAHOBKH, KOTOpas 3aBHUCUT HE TOIBKO OT
M3y4aeMoi TEMBI, HO U OT IIeJIEBOr0 00pa30BaTEIbHOI'O YPOBHSL.
TexHomoruss pa3pabOTKH KOMILIEKCAa COJEPXKUT — CIIEAYIOLIHe
STaITBI:
- omlpejeneHHe TEMAaTHYECKOro HalpaBJICHHS;
- ompezeneHue GyHKIMOHAIBHOTO COCTaBa;
- ompezeneHre HOMEHKIATypHOIO COCTaBa;
- paspabotka T3 Ha MPOCKTHPOBAHUC;
- WHXEHEpHOE NPOEKTHPOBAHUE;
- IeJarormyeckoe MpOoeKTUpOBaHHE.
B noknane mpencraBieHbl IpUMeEpHl pa3pabOTKH KOMIUIEKCOB H
NPUBENIEH  TpEJBApUTENbHBIA  pe3yabTaT WX  IEJaroru4eckoro
ornpoOoBaHUs.

CUCTEMA HEITPEPBIBHOI'O
MPO®ECCHUOHAJIBHOI'O HTH®POPMAIIMOHHO-
TEXHOJIOI'MYECKOI'O OBPA30OBAHUA

M. I'punwnyn, B.B. Kopones
Canxm-Ilemep6ypeckuii 2ocyoapcmeennblil yHugepcument uHGOpMayuoHHbIX MEXHON02UL,
MeXaHuKu u OnmuKu

Ten.: (+7812) 234-33-55, e-mail: vwkorolyov@gmail.com

B coBpeMeHHBIX COLMATBLHO-9)KOHOMHUYECKHX YCIOBUSIX OYpHO
Pa3BUBAIOLIETOCS KOHKYPEHTHOT'O PHIHKA ITOATOTOBKA yYalieics MOIOASKH
K TpodeccuoHanIbHOI JeATenbHOCTH IpHOOperaeT ocoboe 3HaueHUe.
ConunanbHBIM 3aKa30M OOIIECTBA SIBJISIOTCSI HOBBIE TPEOOBAHMS K YPOBHIO,
COJIEP)KaHMIO W OpraHW3alMM MOJTOTOBKH CIICIMAINCTOB B CHCTEME
npocdeccuoHanbHOro o0pa3oBaHus. ORHON M3 OCHOBHBIX XapaKTEPUCTHK
COBPEMEHHOr0 00pa30BaTEeNIbHOrO IIpollecca SBISETCS oOecleueHue
BO3MOXHOCTU BbIOOpa M IIOCTPOEHHS CBOEro 00pa3oBaTEIbHOIO H
npodecCHOHAIBHOIO — IYTH, M, KaK CIEACTBHE, HEOOXOIUMOCTb
aKTHBHM3allMM B OpraHM3allMd TPEEMCTBEHHOW CBSI3M MEXAy BCEMH
YpOBHSIMH 00pa3oBaHMs: OOMIMM, HAa4yajdbHBIM, CpPEJIHEM U BBICIIEM
po()eCCHOHANBHBIM, YTO B CBOIO OYepe]b NPUBOAWT K HEOOXOIMMOCTH
PasBUTHSL CHCTEMBI HENpPEPbIBHOTO INPO(GECCHOHATBLHOTO 00pa30BaHMS.
HemnpepbIBHOCTS OIDKHA 00ECHEYUTH ITPEEMCTBEHHOCTh W WHTETPALUIO
COJiep)KaHMsl W TEXHOJOrMH OOydYeHHs pa3JIMuHBbIX 00pa3oBaTeNbHBIX
YpOBHEH, MHTEHCU(HUINPOBATH YUEOHBIH MpOIECcC, 00ECTIeYUTh «THOKOCTH
(opMupoBaHUs WHIMBHIYaJbHBIX 00pa3oBaTeNbHBIX Tpaekropuil. Ocobo
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ClieyeT OTMETHUTh HEOOXOAUMOCTh  OOECIEUeHHUs]  HENpPEePBIBHOCTH
npoeCCHOHABHOIO 00pa30BaHKs, HA4YWHAS CO LIKOJIBHOTO MEpHOIA, B
HAMpPAaBJICHUSIX  MH()OPMAIMOHHBIX  TEXHOJOTHH,  XapaKTepH3yeMbIX
Ype3BbIYAWHO  paHHUM npodecCHOHATBHBIM caMooMpeIeieHHEM
MOIPOCTKOB, TPH KOTOPOM BMECTE C MOJY4EHHEM OOIIero oOpa3oBaHHs
TpeOyeTcsi OCBauBaTh MEPBUYHBIC MPOPECCHOHATBHBIC HABBIKH U 3JIEMEHTHI
NpOrpaMM HAYallbHOTO M CPETHEro MpodecCHOHANBFHOro 0Opa3oOBaHMsL.
Crnoxusnmecs: e (HopMbl MpoheCCHOHANTEHOH OPUEHTAIMH TTOAPOCTKOB
(VIIK, mkonbHas IpaKkTUKa, yriayoJeHHOE WK MpopuiIbHOE 00yueHHe) He
CO3/IAI0T MEJArOrHYeCKUX YCIOBHE JUId peanu3aldd Takod (HOpMbI
HEMPEPHIBHOTO MPO(EeCCHOHATEHOT'O 00pa30BaHMUS.

Peammsyemass B Cankt-IlerepOyprckom — rocyaapcTBEHHOM
YHUBEpPCUTETe HWH()OPMAIMOHHBIX TEXHOJOIMH, MEXaHHKH U ONTHKH
CHCTEMa  HEMpephIBHOrO  MpO(ECCHOHANBRHOrO  HH()OPMAIMOHHO-
TEXHOJIOTHYECKOro 00pazoBanus (puc. 1) obecreynBaeT OpraHU3anUOHHO-
MEJATOTHYECKUE YCIIOBHS Ul IMOITAMIHOIO OCBOCHHUS 00pa30BaTENbHBIX
ypoBHel (pabouas npodeccus, CITIO, BIIO) ¢ BO3MOXHOCTBIO, C OTHOU
CTOPOHBI, JIOCTIXKCHHUS TOOOro M3 HHX, C JPYrol — BO3MOXKHOCTBIO
HCTIONB30BaHMs TOCTUTHYTHIX YPOBHEH JJIs TPYIOBOW JIEITENHHOCTH MPH
OCBOCHHH CJCAYIOUINX, C TPEThel — BO3MOKHOCTBIO OCBOCHHS KaXKIOrO
MOCIIE/YIONIEr0 YPOBHS B COKPAICHHBIC WM YCKOPEHHBIC CPOKH 3a CYUeT
ydera OCBOCHHOI'O Ha MpeIbLIyHInX 00pa30BaTeNbHBIX YPOBHIX MaTepHaa.
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MpednpogunsHasgs nrodzomoeka
MNMapannenkbHo ¢
7-9 knaccsbl obyyeHnem B
wKone
\ v
MpogeccuonansHass nodzomoexka CpedHee npogheccuoHanbHoe
no npogheccuu «Onepamop 3BM» obpaszoeaHue
Creyvanusaumm: CneyunansbHoCcTH:
- NnporpaMmMupoBaHue; — | - MPOrpammHoe obecrneveHne
- TEXHOMNOMMN KOMMNbIOTEPHbBIX CeTEN; BbIYNCIINTENBHON TEXHUKU 1
- MYJIbTUMeANAHbIE TEXHOMOMNN. aBTOMATU3NPOBaHHbLIX CUCTEM;
MapannensHo ¢ - aBTOMaTnyecKkme cucTembl
10-11 knaccbl obyyeHnem B ynpasneHus,
wkone

MNpucBanBaemas kBanudmnkauuns:
«TEXHUK>»

y

Boicwee npogheccuoHanbHoe
obpaszoeaHue
HanpaBneHus noAroToBKu
(cneunanbHOCTU) YKPYMHEHHOMW
rpynnbl 230000 «NHbopmaTuka n
BblUMCNUTENbHAsA TEXHUKa»

MNpucBanBaemMbie kBanndmkaLmn:
«BbakanaBp», «MarucTp»,
«cneymanmcT»

Puc. 1. Cucrema HenmpepbIBHOI0 MPO(h)eCcCHOHATBLHOI0 HH(POPMAIHOHHO-
TEXHOJIOITHIECCKOIro 06pa303annﬁ

Peanmu3zanust MoJielIM OCYIIECTBIISIETCSI HA OCHOBE COTJIACOBAHHBIX
MEXIy Cco00H W OOBEIMHEHHBIX B OXHO IeNoe 00pazoBaTeNbHBIX
Iporpamm: npeAnpoduIbHOR MTOJITOTOBKH, nipodeccHoHANBEHON
TIOATOTOBKH, CPEAHET0 U BBICIIET0 PO ECCHOHATFHOTO 00pa30BaHusl.

[MpeanpodunbHas  moxaroropka — peanmsyercs B (opme
JIOTIOJTHUTENIFHOTO 00pa3oBaHus Ha ypoBHe 7-9 kiaccoB. EE mnembio
SIBIISIETCS  CO3JaHME YCIOBUH JUII OCBOGHHUS (DyHIAMEHTAIIBHBIX OCHOB
KOMITBIOTEPHBIX TEXHOJIOTMH, MPOSBJICHUS JIMYHBIX HHTEPECOB, Pa3BUTHUS
CKJIOHHOCTEH M CIIOCOOHOCTEH, (OpPMHUpPOBAHMS IPAKTHYECKOTO OIbITa,
OpPHEHTHPOBAHHOTO HA BBIOOP HAIPaBJIEHHS AaJbHEHIIEro o0ydeHusl.

[MpodeccronanbHasi TOATOTOBKA OCYIIECTBIISIETCS! MApAIIETBHO C
obyuenneM B 10 — 11 xyaccax, CHHXpOHHO C 00y4eHHEM B NMPOQHILHBIX
knaccax. [Ipy 5TOM y4nTBIBaeTCsl Clieayromas 0COOEHHOCTb ATOW CTYNEHH:
MIOCKOJIbKY MO OKOHYaHHIO 9 KIIacCOB HIKOJILHHUKH MMEIOT BO3MOXXKHOCTh

19



noctymieHus B yueOHble 3aBefeHus HI1O wiu CITO, To /1 MOCTYNUBIIHX
B 10-e kmaccel, NO-BUAMMOMY, B KauecTBe CJEAYIOLIEro Iara
paccMatpuBaercst nocryruieHue Ha BIIO. Takum oOpa3om, oOydeHHE Ha
9TOW CTyNEHH MOXXKHO paccMaTpUBaTh KaK €AWHBIA 00pa3oBaTeNbHBINA
TIpOLIECcC, UMEIOIINH [ETbI0 00ECTICUUTh!

1 CootBerctBue 'OC na mpodeccuto «Oneparop IBM»
JUTsl IPUCBOEHUS KBATH(UKAINKI OJJHOBPEMEHHO C OKOHYaHHUEM IIKOJI.

2. CootserctBue 'OC Ha monmHOe cpejHee 00pa3oBaHHE C
y4eToM HH(OpPMaIMOHHO-TEXHOIOTHIECKOT0 ITPOPHIISL.

3. O3zHakomileHre ¢ ocHOBaMH Oyyeit mpodeccun BIIO.

Ha osrane cpeanero  mpodeccnoHasbHOrO  0Opa3oBaHMs
OCYIIECTBIISIETCS.  MOJrOTOBKA 0 00pa3oBaTeNbHOMY HAIPaBJICHHIO:
CTYZIEHT TIOTydaeT 6a30Bble 3HAHUS MO (HYHIAMEHTAIBHBIM U CIIEIMAIEHBIM
npeaMeTaM, HeoOXOoAUMBIE IS NMPOQECCHOHATIBHON AESTEIBHOCTH H U1
JTANTbHERIIEero Mpo(ecCHOHaNbHOr0 Pa3BUTHA. 3aBepIIEHHEM 3TOrO JTara
o0y4eHust SBJSIETCS TNPUCBOSHWE KBaNM(UKAIMU «TEXHHUK». Te, KTO
CTpEeMUTCS TIOBBICUTH cBOM 00pa3oBaTesbHbIH YPOBEHb u
CrieMaI3upoBaTbesl B Oonee KOHKpeTHbIX obnactsix WT, mpomomxator
o0ydeHHe B  YHHMBEpCUTETE II0  HaNpaBJICHHUSM  IOATOTOBKH
(crennMabHOCTSIM) BBICIIIETO podeCcCHOHAIBHOTO 00pazoBaHus
COOTBETCTBYIOIIETO MPOQHIISL.

OCOBJIMBOCTI IIATOTOBKA MAWBYTHIX
ITPABO3HABIIB ¥ ITPONECI HABYAHHSI
IH®OOPMANIMHUM TEXHOJIOI'TAM

Jluncvka JI.B. suxiaoay
Kuiscoruii nayionansnuil ainesicmuunuil ynisepcumem

lipska@knlu.kiev.ua

Ha cporogni Bay»JIMBUM €IEMEHTOM NpOQeciiHOl MiATOTOBKH
¢axiBLiB y BUIIMX HAaBYAJIBHMUX 3aKJaJax € BOJOJIHHA CYYaCHUMH
iH(OpPMALIfTHUMH TEXHOJIOTISIMH CTOCOBHO KOHKPETHOI raiTy3i AisIIbHOCTI.

Amnaniz iHdopmaniiiHOro MO JisUTBHOCTI TPaBO3HABIIB ITOKA3aB,
mo HaiOnbm mnpodecioHasbHO 3HAYYIIMMHU JIsI HUX € iH(opMaiiiiHi
YMIHHS 1 HAaBUYKH TOIIYKY, BigOOpY i 0OpOOKHM HOPMATHBHOI i (haKTU4HOI
iHpopMarii, HeoOXinHOI I opranizauii npodeciinoi xisubHOCTI. 1106 Ha
HaJI&KHOMY piBHI BHpIlyBaTH 3aBlaHHS iH(opMmaniiHOro 3abe3nedeHHs,
¢axiBio 1poro npo¢ino HeoOXiAHI IHCTpYMEHTapiil 1 MeTozoorist oro
3aCTOCYBAaHHS, Yy 3B'A3Ky 3 UMM pI3KO 3pOCTa€ PpONb IE€PCOHAIBHOIO
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KOMIT'IOTEpa SIK 1IHCTPYMEHTY, SKHH 3ale3neuye epeKTUBHICTH podoTH 3
JAHUMH, 1 Cy4acHUX TEXHOJIOTiH 30epiraHHs 1 mouryky iHdopmarii sk
3aco0y popmyBaHHs iHpopMaLiHHUX yMiHb 1 HABHUYOK.

[ndopmanis s npodeciiiHOro nMpaBo3HaBIs BUCTYNAE SIK TPEIMET
mpami i SK 3MICTOBHHMH 3aci0 mpami, TOOTO IHCTPYMEHT, IO JO3BOJISIE
3nilicHioBaty npodeciiini aii. MaiiOyTHii daxiBels noBuHEH MaTH 0a30Bi
YMIHHS Ta HaBUYKM TNpo¢eciiiHoi podOTH 3 TPaBOBOIO 1H(OPMALIEO:
TIOIITYKOM, Bi10OPOM, OIIHKOIO, BAKOPHCTAHHSM B 3aKIIIOUYHHX JJOKyMEHTaX.

Mera pmucuumiiad "OCHOBH iH(QOPMATHKH Ta OOYMCIIOBAIBLHOL
TEXHIKK" MpU MiATOTOBI MalOYTHIX NMPaBO3HABIIB y BHUIIMX HAaBUAIBHUX
3aKJiajiax Moysirae B ONaHyBaHHI 3aC00iB, METO/IB 1 TEXHOJIOTIH BUPIIIEHHS
npoeciiiHo-OpieHTOBaHMX 3aBAaHb 13 3aCTOCYBaHHSAM iH(OpMaliifHo-
komyHikaniianx Ttexnoiorid (IKT). BuxmajaHHiO IUCIUIUTIHM Ha Hall
TIOTJISA, JIONTBHO HAJaBaTH TPUKITATHWNA yXHWI, OCKITBKH TaKWH ITiJXif
JI03BOJISIE HAOYHO MOKA3aTu CTyAeHTaM IpakTtudHe 3actocyBaHHA IKT B ix
MaiOyTHii  mpodeciiiHiii  MiSUIBHOCTI,  BCTAHOBUTH  3HAYYIIICTh
iH(hOPMAIIfHUX TEXHOJOTIH JUIs BUPIIIEHHS POQeciiHNX 3aBIaHb.

3amis 1poro Ha0ip TpPAaKTUYHUX 3aBHaHb B Kypcei "OcHoBU
iHpOpPMATHKA Ta OOYMCIIOBAIBHOI TEXHIKH" OpIEHTYEThCS HaMH Ha
BUKOPHCTaHHS Marepialy THX JUCHMILIIH, Ha 0a3l skux Oy;ayeTscs
miaroroBka ¢axiBug. B KuiBcbkoMy HaIlioHaJbHOMY JIIHTBICTHYHOMY
YHIBEPCHUTETI 0COOJIMBICTIO HABYaHHS MallOyTHIX MPAaBO3HABIIIB € BUBYEHHS
HUMH JIEKUTBKOX 1HO3eMHHX MOB. L[5 0COONIMBICTE BpaXOBYETHCS TAaKOX MPH
BUBYEHHI auciuIutiHd  "OcCHOBM iHGOpPMAaTHKH Ta OOYMCITIOBAIBEHOT
TeXHIKH".

Tak, Hampukmajg, §pH BHUBYEHHI TEKCTOBOTO peNakTopa MH
BHUKOPHCTOBYEMO TEKCTH, TaOJUII, CXEMH 3 MiJPYYHHKIB IO CHELiaTbHIX
JMUCIHILTIHAX SIK PiJTHOIO, TaK 1 IHO3EMHOIO MOBOIO, CTBOPIOEMO ITAOIOHH Ta
€NIEKTPOHHI ()OPMHU JTOKYMEHTIB, SKi BHUKOPHUCTOBYIOTHCS B FOPHIMYHIH
MpakTHli. 3a JONOMOrol €JIeKTPOHHMX TaOJWIb NPOBOIUMO MPOCTI
CTaTUCTUYHI PO3PaxyHKH 1 aHalli3 JaHuX, OyAyeMo JiarpaMH 3a JaHUMH
CTaTUCTUKH ITPaBONOpYIIEHb. J[JIsl MpaBO3HABIIB, SIKUM YacTO JOBOJUTHCS
CKJIaJaTH TaOJIuIll, HeoOXiAHO 3HaTH MOXIUBOCTI Excel 1 BMiTH cKagaT B
HBOMY XOua O eleMeHTapHi TaOJHIli, YMITH 32 UMH TAOJHISIMH 3pOOHTH
MIPOCTI TOPIBHSUIBHI Jiarpamu, yMIiTH TPYIyBaTH Ta paHXKyBaTd JaHi B
Tabmuisx. OCHOBM ITPOEKTYBaHHS 0a3 JaHMX PO3IIIAAAEMO Ha TPHUKIIAIL
ckmazanHs iHopmauiliHoO-TonrykoBoi kaptu. OcBoenns MS  Access
MepeBOANTh POOOTY 3a KOMITIOTEpOM Ha BHUIIMKA piBeHb 1 poOUTH il
PpalliOHANBHIIIOW, OCKUIBKM OLTBIIOCTI NMPaBO3HABIIB JOBOAWUTHCS BECTH
00JIiK BUKOHYBaHOI pOoOOTH: 00JIiK CKapr, KpUMiHAJIBHHUX CIPaB, YKJIQJAEHUX
JIOTOBOPIB, KOHTPOJIBHHUX 3aBJiaHb, NPUHHATUX BIJIBiMyBauiB, JaHHUX
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Y3ro[pKeHb abo caHKMii i T.71. [Iporpama no3Bossie TpyyBaTH JaHi 3a Oyib-
SIKOI0 O3HAKOIO 1 BUKOHYBaTH BHOIpKYy Ha Oyab-sKil mifcTaBi (3a dacom,
HaceJleHMM NYHKTOM, BHKOHABIIEM TOIIO), pamxyBaTH iX. Jlomarok MS
Publisher JIO3BOJISIE sIKICHIIIIE ¢dopmaryBaTH TEKCTH JUIst
HAMpI3HOMAHITHIMMX Iiyied (BiJ BITAJBHUX JIMCTIBOK JIO HAaYKOBHX
JonoBiziel) 1 OpomypyBatu ix y Oyap-sikomy BUrsimi. Jlnst mnanyBaHHS
CBOT'0 pOOOYOro 4acy BUKOPUCTOBYeThCs nofaatok Outlook, sikuii mo3Bosse
po3mcaTH 3aBJaHHS Ha Oynb-sKWHA JIEHb MOTOYHOTO POKY 1 MOAANBLINX
pokiB. [Ipy BiINOBiIHOMY HaNamITyBaHHI KOMITIOTEp MOXE TOMEpeKaTh
PO HAOJKEHHS TEpMiHIB BHUKOHAHHS OCOONMBO Ba)KJIMBUX 3aBJaHb,
TEpMiHIB 3aKiHYEHHS IO, BaXXJIMBHX 3yCTpiuax 1 TOIIO, IIO € TaKOX
BaXXJTUBUM Y poOOTi IPaBO3HABIIS.

[Tpu ocBoenHi poboTn B Mepexi [HTepHET 3HaAOMUMO 3 TpUHOMaMHu
MIOITYKY FOPUIUYHOL iH(pOpMAIlii, CIeIiali3oBaHUX CaMTiB, MOPTANIB 5K
YKpaiHCHKOIO TaK 1 iHO3eMHMMH MoBaMH. MaiiOyTHI NIpaBO3HaBIIi CTarOTh
YYaCHUKaMH dYaTiB Ta KoH(epeHHii 3 iHO3EMHHMH KOJIeTaMH, a TaKOX
CTBOPIOIOTH OJIOTM HA IOPUIMYHY TEMAaTWKy. [HTEpakTHBHE CIUIKYBaHHS
YMOXJIMBIIIOE aKTUBHIMIMKA 1 pi3HOMaHiTHIIMHA 0OMiH iHdopmaniero. Ha
BiJIMiHY BiJl «CIIJIKYBaHHs» 3 JPYKOBAaHUM HOPMATHUBHO ITPAaBOBUMH aKTaMHU
YH 3 KHUTOIO, FOPUCT B iH(POIPOCTOPi Mae OiIbllle MOKIMBOCTEH: IIyKATH,
3MIHIOBaTH, NepeaaBaTd TEKCT TOIIO. Y MPaBoOBOMY iH(OMPOCTOpi IOpPHCT
Jlie y KiJTBKOX cyOcepenoBHIax i posisix. BiH mpaliroe B Mepexi 3 Kojeramu,
orpumye iHOpMAI0 3 IHIIMX JDKEpeN, CIUIKYEThCS Ha NpodeciiHuX
(dbopymax, BUCTYIIAIOYH B POJISX BUKOHABIIA POOIT, KIII€HTA, MMPOCTO KOJETH
YM BHITQJKOBOIO KOpPUCTyBada iH(OMPOCTOpY. EJEKTPOHHOI MOIITOI0
MOXHa BiampaBiatd Juctd  (iHGopMario) anxpecataM 3a IXHIMH
EJIEKTPOHHUMH aJjpecaMy i OTpUMyBaTu noBinomieHHs (iH(opmamnito) Ha
CBOIO €JIEKTPOHHY aJpecy.

VY Hanr yac st orpuManHs iH($opMallii 3 TpaBoBUX IMUTaHb CTBOPEHI
noBiakoBo-ipaBoBi cuctemu (IAIIC). IlapmameHT, TpE3UIEHT, Yypsin,
MiHICTEpCTBA 1 HAWPI3HOMAHITHIIII BiJJOMCTBAa PO3POOJISIFOTH 1 yXBAJIIOIOTh
HOBI 3aKOHM, YKa3W 1 yXBaJiM. YCTEXKHUTH 3a IIOTOKOM i€l NpaBOBOI
iHpopMamii He MOXKE HE TUIBKM NEpeciyHuil TpOMaJsHuH, ane M
JIOCBITYEHUH MpaBo3HaBelb. ToMy MaiOyTHI NMpaBO3HABII MOBHHHI BMITH
MIPAIIOBATH 3 JIOBIAKOBO-TIPaBOBUMU cucTeMamu. ChOTOHI B HaIlil KpaiHi
ICHye HHM3Ka JIOBIJKOBO-TIPABOBUMH CHUCTEM, BOHHU BiJIPI3HSAIOTHCS OIHA Bij
OJHOI METOZOM pO3MIIIEHHS HOBHX IIPaBOBHX JOKyMeHTiB. HoBi
HOPMaTHBHI aKTH BKJIIOYAIOTHCS B CHCTEMHM IIOJHS, MPOTITOM JIEKIIBKOX
JHIB 13 MOMEHTY iX MiJIMCaHHS OpraHaMH BJIAJH, TOMY KOPHCTyBaui
MOXYTb LIO/IHSI OTPUMYBATH HAMCBIXKIIIY 1 JOCTOBipHINY iH(OpMAIiIO PO
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CTaH YKpaiHCHKOTO 3aKOHOJaBCTBa. barato OBiJKOBO-TIPAaBOBUX CHCTEM
TIpEJICTaBIICHO B [HTEpHETI.

Komm’rorepHa  rpamMoOTHICTP  HHHI  Taka K  OOOB’sI3KOBa
KBaJiQikamiiiHa O3HaKa MPaBO3HABI, K 1 Horo MiHiMaibHa npodeciiina
KOMIETEHTHICTh. i BiJICYTHICTb YM HU3bKUH PiBEHb 3MEHIIYE IIAHCH
BJAJIOr0 MpaleBiamTyBanHs. ToMmy MaiOyTHIH NpaBo3HaBelb HMOBHHEH
BOJIOAITH TIOIIMPEHHMH  KOMIT'IOTEpHHMHU MporpamMamMH, JIOBiJKOBO-
NPaBOBUMH cucTeMaMH, [HTepHeToM Tomo. TakuM YHHOM, 3aBTpaIIHil
NpaBO3HABEIb HE TUIBKM Mae 3HATUCS Ha KOMIT'IOTepax, aje W OyTu
iH(pOPMAaIifHO-TEXHOJIOTIYHO 00i3HAHUM, TOOTO KOPHUCTYBATHCSI HOBITHIMHU
iH(hOpMaIiTHUMH TEXHOJIOTISIMH.

OueBUHUM CTa€ Te, 110 MpaBO3HABENb OBUHEH 3HATH, SIK MOXKHA
3acTocyBaTH iHQOpMaIiifHi TexHosorii y cBoiii poOOTi Ta sKi IpaBOBi
iH(OpMAIiifHI CHCTEMH B)KE CTBOPEHO i YIPOBaKEHO. AJle HE3aJIeKHO Bi
MaiOyTHBOrO MicIsl poOOTH HOMY HEOOXijHI 3HaHHS HPO KOMIT FOTEpHI
TEXHOJIOTI] 3arajioM, Mpo TEHJEHIiT KOMIT I0Tepu3anii Ta iHpopMaTH3allii,
npo iHdopMaliiiHi cucTeMH NiANpUEMHHUIBKUX (GipM, OaHKIB, OpraHiB
JIep>KaBHOI BJIaJM Ta iH.

YIPABJITHHS TPOIIECOM HIIBUIIIEHHS
MPO®ECINHOI KBAJI®IKALII BUNTEJIIB
3ACOBAMMU IH®OPMAIIIMHO-KOMYHIKAIUIMHNX
TEXHOJIOT'TA

Okcana I'voaw,
suknaday kaghedpu nedazociunoi maticmeprocmi Kuiscokoco o6nacnozo incmumymy
nicaaouniomMnoi ocgimu nedazoziunux kaopie m. bina Llepxea

BukopucranHs 3aco0iB KOMIT IOTEPHOI TEXHIKH JJIs 3a0€31eueHHs
MiATPUMKH HABYAJIBHOTO TIPOIECY Tiependadae TIeBHI 3MiHA BHIIB
HaBYaAJIBGHOI MiSUTBHOCTI CITyXadyiB, afalTallil0 HAaBYaJIbHOI MisUIBHOCTI IO
OiNbII AKTHMBHOT'O BHKOPHCTaHHS KOMII IOTEPHO-OpPIEHTOBAHUX 3ac00iB
HaBYaHHA. [IpUHIMIOBE 3HA4YEHHS Mae€ Te, M0 II0SBAa HOBHX
iH(pOpMAIIfHUX TEXHOJIOT1H HaBYaHHS HE JIMIIE 3HAYHO 30araTuia Teopito,
a ¥ BUKIMKaJAa [0 OJKUTTA TIPUHIMIIOBO HOBI (opMmH opraHizamii
HaBYAJIBGHOTO NPOLECY Ta HAaBiTh HOBI MapagurMu HaB4yaHHS. OmHHM i3
IUIAXIB aKTHBi3alii HaBYAJILHOI MISILHOCTI BUUTENIB, IMOAO ITiJBUILEHHS
BJIacHOro (axoBOoro piBHI € BHKOPHCTaHHS [OCBiJy oprasizamii
JIUCTAHI[ITHOTO HABYAHHS Yy MO€THAHHI 3aCO0IB Ta METOJIB KOMITHOTEPHO-
KOMYHIKaIlifHIX TEXHOJIOTill HABYAHHS.
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[puitHATa CHOrOAHI TEPIONUYHICTH MPOXOMKEHHS BUYHTEISIMH
KypCOBOi TEpemigroToBKu He 3a0e3nedye e(pEeKTHBHOIO IiJIBUIEHHS
kBaniikamnii. [OMOBHMM 3aBIaHHAM CHCTEMHU MiCISITUTUIOMHOI OCBITH,
TAKUM YHHOM, CTa€ CTBOPEHHS Ta 3aCTOCYBAaHHsS HOBMX ()OPM HaBYAHHS Ta
CHoco0iB 3aJydeHHS Y4YHTENiB A0 y4acTi y mpoueci HaOyTTs 3HaHb.
OCKIUJIbKM HaBYaHHA Yy CHCTeMi [MICISIUIUIOMHOI OCBITH TIOBHHHE
BiOyBaTHCh SK Yy paMKax KypCOBOI II€PEHiJArOTOBKM BYMTEINIB, TaK 1 Y
nepiox i1 MK NpPOXOMKEHHSIMH, JO OpraHi3allil HaBYaHHS, YIPaBIiHHS
MPOLIECOM HABYaHHs, 3aco0iB HABYaHHS Ta HOro 3MICTy BHCYBAarOTHCS
nmocuth crerudiuni Bumorn. OfHIE 3 HAHOLIBII BaKITUBHUX BUMOT JIO
croco0iB OpraHizailii HABYaHHS € BUMOTa JIOCTYITHOCTI HABYAHHS I OYIb-
KOro, XTO 0a)kae OTPHUMATH JIOCTYII 1O OCBITHBOT'O PECYPCY Ta B3STH y4acTh
y mporeci HaBYaHHA. Pa3om 3 THM, HEOOXiJHUM € 1 CyBOpe JOTPUMaHHS
JUIAKTUYHUX TPUHIUIIB AOCTYITHOCTI, MOCIIIOBHOCTI H CHCTEMaTHYHOCTI
y MOJJaHH|1 HaBYaJIBHOTO MaTepiaiy.

OCHOBHOIO METOI0O CBOTOJIEHHS € peani3alis HenepepBHOro
TiABUIIEHHS KBaJTidikalii BUMTENs, IKa MOXKe OyTH 3JiliCHEHa y cuUcTeMmi
TICIISIMITIOMHO] Te/IaroriyHoi OCBITH Ha CYy4aCHOMY DiBHI TUJIBKHM 332 YMOB
3aCTOCYBaHHSl CyYacHMX TEXHOJIOTiH HaBYaHHA, y TOMY YHCII
JCTaHIiHOr0 HaBuaHHs. HaykoBo-MeToanuHe 00IpyHTYBaHHS, PO3POOKY,
BIIPOBA/DKEHHSI CHUCTEM MAMCTAHI[IMHOIO HaBYaHHS BUMUTENIB Yy 3aKiajax
micIaaquIIoMHoi  nexgaroriyoi  ocit  (I1O) MoxHa BigHECTH JIO
IHHOBAIlIMHOT MiSUTHHOCTI, $SKa BHMAarae 3acTOCYBaHHS BIIIOBIIHUX
MiAXO/IB 10 TPOEKTYBaHHS, BifOOpY, BIPOBA/PKEHHS Ta YNPaBIiHHA 3
METOIO MiHIMIi3aIlil pU3UKIB 1 JOCATHCHHS MaKCHUMaJIbHOI €(DeKTUBHOCTI.

Amnaiz crany mpo0iemu, 30kpeMa B YKpaiHi, OHO3HAYHO BKa3ye
Ha Te, IO NPOLEC IMiABUIIEHHS KBamiikaiii BUMTENIB 3 BUKOPHCTaHHSIM
3aco0iB  iHQOpMalifHO-KOMYHIKaiHHAX  TEXHOJOriH y  cucremi
MICISUITIOMHOI  MEJArOTiYHOI  OCBITH  JIOCHIJDKEHO Ta  PO3POOJICHO
HEJOCTaTHbO ISl TOro, mo0 MokHa Oyiao chOopMyNIOBaTH HayKOBO
OOIrpyHTOBaHI pEKOMEHMAIlT IIOM0 PO3POOKU 3MICTy, 3acO0IB HaBYAHHS,
¢dbopM 1 MeToAiB YNpaBIIHHS JSUTBHICTIO BIIIOBITHUX CTPYKTYPHHX
MiPO3UTIB BUIMUX HABYAIGHUX 3aKJIAJIB MiCISIUIIIOMHOI TEIarorivHol
OCBITH, BHKJIaJa4iB 3a3HAYCHUX 3aKJaJiB, CYO’€KTiB HAaBYaHHS. 3aBJaHHS
cucremMu micsmuiuioMHoi  [1IO  CbOTOMHI  ICTOTHO BiJPi3HSETHCS  BiX
TpaguLiiiHOI (KOMIIEHCATOPHOI) CHPSMOBAHOCTI HaBYaHHA Yy 3aKiajax
T JIBUILICHHS KBaJTi(hiKaIlii.

BaxnuBicTh 1 HEOOXIAHICTH CTBOPEHHSI HAyKOBO OOIPYHTOBAHOI
MOJIEJi YIpaBJIiHHS HaBUAIBHOIO AisUIbHICTIO y cucteMi [1O crigye 3 Toro,
10 po3poOIIl BiAMOBIIHMX 3ac00iB HaBYaHHS, )OPM OpraHizalii HaBYAHHS
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TIOBMHHA TepeqyBaTH po3podka mependavyyBaHOi CTPYKTYpH HaBYaIbHOI
ISTIBHOCTI.

Jo 3aBmanp HaB4YaHHS y cucteMi [10, MoB’sa3aHUX Oe3MOCEPETHBO
3 NPEIMETHUMH 3aBJaHHSIMH, ChOTO/IHI JOMAIOTHCS 3aBJAHHS BHXOBHOT'O
IUIaHy, 3aBJaHHS mpodeciiiHoi peasanTamii BUWTENS IO HOBHX YMOB
pobotu. 3 mi€l TOYKM 30py MPaBO HA XKUTTS Ma€ MiAXija, 3aCHOBaHMH Ha
BUKOPHCTAaHHI [1aJloroBoi B3aeMojii Cy0’€KTiB HaBYaHHS 1 KOJIEKTHBY
saxnany 10, ocHOBHUM 00’€KTOM SIKOI € MepeOBUl MeAaroriqHui JOCBII.
Jlannit miaxix peanizoBaHo Ha caiTi MuUKonaiBChbKOro 00IacHOTo IHCTUTYTY
ITO. 3mict cropiHOK caliTy Ta cxema oprasizamii B3aeMofil CyO’ €KTiB
HaBYaHHS Ta 3aKiajJy HaBUaHHS, BIJIIOBIJA€E, 10 MEBHOI MipH, O3HAKaM
CHCTEeMM JUCTaHUiiHOro HaByaHHA. O3HallOMJIEHHS BYMTENIB Ta
YIIPaBIIiHIIIB OCBITH 3 MEPEIOBUM IEJaroriyHuM JIOCBIIOM peai3yeThCs Ha
caiiTi 3 MIATPUMKOIO 3BOPOTHOTO 3B’SI3KYy IIUIIXOM  €JIEKTPOHHOTO
JUCTYBaHHS 1 0OroBopeHHs y ¢opymi. O3HaKM TEXHOJNOTii HaBYAHHS
BUSIBIISIIOTHCS. Y JIAHOMY BHWITQJIKy 4Yepe3 JIOCSITHEHHsS 3aIUIaHOBaHUX
pe3yNnbTaTiB  HAaBYAHHS, BHM3HAUEHHS 3aBEPUICHOCTI IEBHOTO eTamy
HaBYaHHS, sSIKE 3IHCHIOETHCS K 3 BUKOPHUCTAHHSAM CAaMOKOHTPOINIO, TaK 1
TecTyBaHHS (aHOHIMHOTO 200 32 yMOB PEECTPYBaHHS).

Buxonsgun 3 pe3ynbTaTiB NPOBENEHOTO aHalli3y MOXHA AIHTH
BHCHOBKY, III0 B YKpaiHi Maike MOBHICTIO C()OPMOBAHO OCHOBHI O3HAKH
OCBITHBOT'O IPOCTOPY Mepexi [HTepHeT, pecypcH SIKOTo MOXKYTh €(heKTUBHO
BHUKOPHCTOBYBAaTHCh BYHTENSIMH 1 KepiBHUKaMHU 3aKJafiB OCBITH SIK
JoKepeno oTpuMaHHs iH(opMarii Ta 3aci0 miaBHIICHHS (aXOBOrO PiBHSL.
PazoM 3 THM, TUTBKH J€sKi 3 HUX y AOCTaTHIN Mipi BiJNOBIJat0OTh Cy4aCHUM
BHAMOTr'aM 1 € JOCTYITHUMH JJIsl BUKOPUCTAaHHS OCBITSTHAMU. TakuM YHHOM,
JUIS. CHCTEMH MICIISANIUIOMHOI OCBITH NEJAaroriyHuX MPaliBHUKIB YKpaiHU
3aJIMIIAETHCS AKTYalIbHOIO MpodsieMa po3poOKH 1 BIPOBAIKEHHS Cy4acHUX
3ac00iB IMCTAaHIITHOrO HABYAHHSI ITPAI[iBHUKIB OCBITH.

3a3Hayena mpodiemMa €  0araTOBUMIpDHHM  OpraHi3amiidHO-
€KOHOMIYHUM 3aBJIaHHSM, SIKa Ma€ BUPILIyBAaTHCS Ha €Talli MPOEKTyBaHHS
TEXHOJIOTI IMCTaHIIHHOrO HaBYaHHs. BoHa BKITIOYa€ OI[IHKY HACIIAKIB, sKi
OYIKYIOThCS B HAHONWKYOMY 4Yaci Ta JIOBIOCTPOKOBHMX HACIHIiJKIiB,
OYiKyBaHHMX BHTpAT TOIIO.

HamoBHeHHsT cucTeMH IUCTaHIIHOTO HAaBYaHHS HaBYAIBHUM
MaTepiajoM, HaJaroKeHHs! CHCTEMH YIPABJIiHHS 1 TPOBEJCHHS HABYaHHS 3
il 3acTocyBaHHSM, KapJWHAJIBFHO 3MIHIOE OpraHi3aliifHO-TeXHOJIOTiYHe
OCHAIIIEHHSI TMpOIIECY HaBUaHHS Ta NPU3BOJAWTH A0 3MiH B HaBYaJIbHO-
BUXOBHOMY mpoueci. 3acrocyBanHs miardpopmu e-learning 3mymrye
yHi(iKyBaTH BCi CTaJil HaBUaHHS — BiJl CTBOPEHHS HOTO 10 BUKOPUCTAHHSI.
JlocmipKeHHs TTOKa3yloTh, IO O MepepaxoBaHUX IPOOJEeM NOAAIOTHCS 1
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BUMOTU 3 yHiQiKallii aBTOPCHKHX pillleHb CTOCOBHO TEKCTY Ta Tpadikw,
IHIMX MeZia-(hopMaTiB IOAAaHHS HaBYaJIBHOrO Matepiany. 3a3HayeHi
npo0JieMH NpUTaMaHHi i KITacHYHUM (hopMaM HaBYaHHSI, ajleé BOHH MOXKYTh
CTaTH KPUTUYHUMH TIPH MEPEeXo/li Ha JUCTAHIIHHY ()OpMY HAaBUAHHSL.

Po3risiHyTI  MOXKIIMBOCTI  CHCTEM  YNPABIIHHSA HaBYAJILHUMHU
pecypcamu (LCMS), 30xkpema Moodle i "TIpomereit", 103BOJISIIOTE 3pOOUTH
TaKi BUCHOBKH.

1) BnpoBapkeHHST cHCTEM J103BOJISIE 3a0€3MEYUTH KOMIT FOTEpHY
MATPUMKY HaBYAJIBHHUX KYpCIB PI3HHX IUCLHILTIH, 3a0€3MEeYUTH BUIBHHUI
JIOCTYT Cy0'€KTiB HABYAHHS JO HEOOXIAHUX HaBYAJIBHUX PECYPCIB.

2) AKTHUBI3YEThCS HaBYAJIbHO-III3HABAJIbHA [ISUTBHICTH CITyXadiB,
BiIOYBAETHCS 3MIIIEHHS AKIEHTIB 13 MPOCTOrO CIyXaHHA a00 YWTaHHS Ha
TMIOIIYKOBY POOOTY i3 KiHIIEBOIO METOIO OTPUMAaHHS HOBUX 3HAHb Ta YMiHb.

3) BuxopucTraHHs CHCTEM YIPaBJIiHHS HAaBYAJIILHUMHU pecypcamu
CIpusie BHUPIMICHHIO Tpo0ieM 0a30BHX piBHIB 3HAHb MIONO KOHKPETHHX
Npe/IMETHUX Traiy3ed 1 AudepeHmianii HaBYaHHS, CTBOPIOE YMOBH IS
TIOBHOT'O PO3KPHUTTSI TBOPUYOI'O IMOTEHIIANY CIyXadiB 3 BpaxyBaHHIM IXHIX
3I0HOCTEH, HAXWIIIB 1 3aITUTIB, 110 3HAYHOIO MIpOI0 MPOCYBAa€ BUPILIEHHS
npo0OJieM rymMaHiTapu3allii OCBiTH Ta TyMaHi3allii HaB4aJIbHOIO MPOIIECy.

IMPAKTUKA SAK CKJIAJJOBA HABYAJIBHOI'O
MMPOLECY Y Yy IMEHI IIETPA MOT'MJIN

baemem M.O., JIanina JI.A., Yopromopcvkuii Oepiicasruil yHisepcumem
imeni [lempa Moeunu, 54003 m. Muxonaie, éyn. 68 [ecanmnuxis, 10,
men.(0512) 76-55-60, e-mail: mdgu_sociologia@mail.ru

[HTerpamiss BumOi MIKOIM B €BPONEHCHKUA OCBITHIH COMO3
morpedye T JIBUTLICHHS SIKOCTI OCBITH, ITiJITOTOBKU
KOHKYPEHTOCIIPOMOXKHHUX BHCOKOKBaTiI(PiKOBAaHUX (haxiBIIiB, SIKi IIBHUIKO
OpIEHTYIOTBCS B CKJIAJHUX MAIJIOBUX CUTYAIlisX, MPOSBISAIOTH IHILlIaTHBY,
TBOPYO MHUCIATH, BOJOAIIOTH CYYaCHUMH 3HAHHSAMH Ta mpodeciiiHuMu
HaBUYKaMH.

[TixBuIIeHHST SIKOCTI IIJrOTOBKHM CTYJEHTIB € OIHHUM 3 OCHOBHHX
3aBJiaHb JisUIbHOCTI YOpPHOMOPCHKOTO JEp>KaBHOTO YHIBEPCHUTETY iMEHi
[lerpa Morunn. BoHo BupinryeTbcs 3a NEBHUMH HamlpsiMamu, a came:
po3poOka HOBUX  HAaBUAJIBHMX IpPOrpaM, PpO3BHTOK  HpodeciiHOoi
KOMIIETEHIIIi BUKJIaa4iB, i OCHOBHE — ITOCHJICHHS MPAKTUYHOI MiATOTOBKU
CTyZIEHTIB. AJDKEe caMe NpakTHKa SK oaHa 3 (opM HaBYaHHS CIIPHSE
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BceOIYHOMY Ta  TIOCTI/JIOBHOMY OBOJOMIHHIO OCHOBHHMH  BHJaMH
nipoeciiiHol AisuTbHOCTI MalOYTHIX (haxiBIliB.

Y YAV imeni Ilerpa Morunu, 30kpeMa Ha (hakynbTeTi COMioNorii,
Ipy  MAroTOBII  (axiBLiB 3a HampsSMOM «colialnbHa poOoTa» 10
TpaJULIHHNX BHIIB MpPaKTUK, TAaKUX SK O3HalloM4a, BHpOOHHYA,
JIOCHITHUIIbKA,  HAayKOBO-TIEJAarorivyxa, 00OB’SI3KOBO  JIOAAETHCS
BOJIOHTEpCchKa. J[iis peasizanii ocTaHHBOI QaKkyIbTET aKTUBHO CITiBIPALOE
3 TPOMAaJICbKMMH OpTraHi3auisMy, OjaromidiHuMu (OHAAMH, TOBAPHCTBAMHU
M. MukonaeBa. B pe3ynbrari 4oro, CTya€HTH, IOYNHAIOYH 3 TIEPLIOTO POKY
HABYAHHS, 3QJTy4alOThCS /IO OpTaHi3allil Ta MpOBEICHHS OJIATOIHNX aKIIii,
KOHLIEPTIB, PI3HOMAHITHUX COLUQJIBHUX 3aXO/iB, TPHYPOUYEHHX MO
MikHapoHOTO IHS 3aXuCTy XiTed, IHA comimapHOCTI 3 JIIOABMH, IO
xuByTh 3 BUI / CHIJI, JIHs Jifo/iel TOXIIIOro BiKy Ta iH.

B Toi1 ke yac B mpakTHYHIN IIArOTOBII COLaJIbHUX MpAI[iBHUKIB
3HAYHE Miclle BiJIBOAMTHCS y4acTi CTYIEHTIB Yy MIKHapOJHUX IpOrpamax,
SIKi CrIpssMOBaHi Ha (opMyBaHHS NpodeciiHnX HaBUYOK. OJHIEI0 3 TAKHX €
MDKHapOJHa JOCHTiTHAIBbKA mporpaMa «CTapia cecTpuukay, 110 CTBOPEHa
3 iHIOiaTUBU ¥ y cHiBpOOITHUITBI 3 (aKyJbTETOM AWTSIYOI ICHXOJIOTIT
yniBepcutery Tadra (bocron, CIIIA). V ii po3pobui 6panu ydacts Mapuna
Bamenko (Ykpaina), Jlopi Minnep ta En Icrepopyk (CLLIA).

o mependavae mporpama «Crapima ceCTprUuKa?

[Mo-niepuie, popMyBaHHS y CTYJEHTIB BMiHb 1 HABUKIB COLIaJIbHOI
pobOTH 3 MaJIeHEKUMH JIITbMH, 3aCTOCYBaHHS Ha TIPaKTHIl 3HaHb, SKi Oynn
OTpUMaHi TiJ Yac BHBYEHHS TaKUX KYpCiB, SK TIICHXOIIOTis, BiKOBa
TICHXOJIOTiSI, COIliaJibHAa po0oTa 3 CIM’SIMH 1 JITBMH, COINAJEHUA 3aXWCT
JiTeH, coriasibHa podoTa 3 PiI3HUMH KaTeropisiMH KITIEHTIB TOIIO.

[To-npyre, BUXOBaHHS Yy CTYAEHTIB YyWHOCTI, BiANOBiAaJIbHOCTI,
JOOpOTH, TYpOOTIMBOCTI, BMIHHS CIIBIEPEKHUBATH Ta A0ATH PO 1HIIUX.

[lo-Tpere, moO € HAWTONOBHIIINM, BIATBOPEHHS EMOIIHHUX
CTOCYHKIB Y MAJIFOKiB OYJIWHKIB JUTHHH, SKi € HEIOCTaTHIMU IS iX
YCHIITHOTO PO3BHUTKY Ta COIiaji3allii B MEPIIi POKHU KUTTS, aJ[)Ke HASBHICTh
y OKATTI JWTHHH TIOCTIHHOrO Ta TmepeAdadyyBaHOrO JOPOCIIOro,
HAJIaTO/DKEHHSI EMOILIMHNX CTOCYHKIB MI)K HHUMH CHPUSIOTH YCHIIIHIN
couianizamii JUTHHU.

BynuHKkM IUTHHM, B SKUX JiTH TIepeOyBaroTh 3 MEpHINX JHIB CBOTO
KHUTTS, HE B 3M031 3a0€3MEYNTH YMOB, 3a SKMX OM 32 KO)KHUM MAaJIIOKOM
MOCTIHHO HarisAaza OfHA JIIO/WHA, 1 TOMY HE CHPHSIOTH BHHUKHEHHIO
nouytTsi npuB’s3aHocti. [Iporpama «Crapmia cecTpuyka» BHpILIyE IO
npobemy.
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[Tix wac crinKyBaHHS 3 «CECTPHUUKOIO», SIKa 3 SIBIISIETHCSI B KUTTI
JUTUHH ~ CcTaOUIBHO 1 mependavdyBaHO, y OCTaHHbOI (DOPMYIOTHCS Taki
SIKOCTI, SIK:

- BMIiHHA ()OPMYBaTH CTOCYHKH 3 JOPOCIIUMH, 1110 OYIyIOThCS Ha JOBIpi;

- BIIEBHEHICTh JIUTHHU y CBOIH CIIPOMOXKHOCTI BIIOpATHUCS 3 MpoOJIeMaMH,
110 BUHHUKAIOTb;

- BMIHHS PeryJIoBaTd BJIACHI €MOIl 3a paXyHOK BHYTPIIIHIX SKOCTEH;
eMollil{Ha cTabiIbHICTh TOLLO.

[Mporpama «Crapmia cecTpuuka» TpUBa€e 9 MicsIiB, CIliBIajgae 3a
TEepMiHAMHU 3 HAaBYAIGHUM POKOM B YHIBEpCHUTETI 1 mependadyae HacTYIHI
eTarm:

1) BiaGip mpeTeHCHTIB (Lie BiAOYBAETHCS LLIAXOM CITiBOECIH, SKY
MIPOBOJIAITH TICUXOJIOTH Ta (haxiBIi coliaibHOI poboTH);

2) TpeHyBaHHS Ta HaBYAHHSI,

3) i, BoacHe, cama poboTta B OyIUHKAaX TUTHHH.

CryneHTH, sKi IpOHILIN BiOip, TPEHYBAaHHS 1 HABUAHHS, a TAKOX
MOpPAaJIbHO IATOTOBJIEHI, MPOBOAATH OAHY TOJAWHY Ha JEHb IPOTIIOM
pobouoro THXKHA Yy ByqMHKY DUTHHH 3 OJHIEI0 AUTHHONO, NPUALISAIOUH i
IHAMBIAYyaJbHY YBary i rpaloyuu 3 HEIO B PO3BUBAIOYH iTPHL.

Po3ninu nporpamu Ta i 3MiCTOBHI CKJII0BI Iepe0avyaroTh:

- 00OB’SI3KH «CECTPHUKH»;

- TIepesTik PO3BUBAIOYHX 3aXO0/IiB Ta PABHJI CHUJIKYBAHHS 3 AUTHHOIO;

- Iii y BUMaKaxX HAJA3BUUAHHUX CUTYAIliH Ta IUISXH 1X 3aM00iraHHs;

- BU3HA4YEHHS 1 MMOBIJIOMJIEHHS IIPO iHIUAEHTU KOPCTOKOT'O CTABJICHHS J10
JIiTed Ta HEXTyBaHHS HUMU;

- 000B’s3ku bynauHky auTvHUM (BiaOip Ta miArotoBka miTed, (GopMmyBaHHS
0e3IeYyHnX YMOB JUIsl INTHHH);

- 000OB’SI3KH CyIIepBi3opa Ta KOOPIHUHATOPA IPOrPaMH.

Mixnapogna mporpama «Crapma cecTpuukay TpUBAaE Ha
(bakynmpTeTi TPYU POKH I Ma€ MO3UTUBHI PE3YIIBTATH SIK JUISA JITSH, TaK 1 s
CTYJICHTIB.

Ha ¢axynpreri comionorii Takox 3ampoBajpKeHa Ta YCHIIIHO Ji€
MDKHapogHa mporpama «ApT-Tepamis B comianbHili po0OoTi», sKa
CrpsIMOBaHa  Ha  OBOJIOAIHHS ~ CTYAEHTaMH  apT-TEPaNeBTUYHHMHU
METOJMKAaMH Ta BIIPOBa/DKEHHS IX B COLiaibHIA poOoti. Bsarami apt-
Tepamisi B HAYKOBO-TIEJaroridyHOMY PpO3yMiHHI — Ii€ MIiKJIyBaHHS IIpo
€MOIifHE CaMOIMOYyTTA 1 IICHXOJIOTIYHE 3JI0POB’S OCOOMCTOCTI, TPYIH,
KOJIEKTHBY 3aco0aMH CIIOHTaHHOI XYNOXHboI misimbHOCTI. Lle Meron
PO3BHUTKY Ta 3MiHM OCOOMCTOCTI 3a JIOIIOMOIOI0 Pi3HMX BUAIB 1 (QopMm
MUCTEINTBA Ta TBOPYOCTI.
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[Iporpama «ApTt-Tepariisi B coliaiabHili poOOTi» CTBOpPEHA i Jli€ BxKe
NpoTsAroM JBOX pokiB 3a miaTtpumku Kopmycy mupy CIIIA B Vkpaini,
Incturyry Apt-tepamii (CILIA), MukonaiBcbkoi 00jacHOi TpomMaichKol
oprasizartii «/liasor.

Jpyrum eranom crayio BifOip Ta HaBYaHHS CTYAEHTIB IMPOTSATOM
POKY apT-TepaneBTHYHUM METONUKAM, SKE MPOBOIIIN MPOBiMHI (axiBiri-
apr-tepaneBtd 3 CIIA, Pocii ta Ykpainm (Jlinna MakKapmni, opita
Beprep, Xodnenn Kpicri Ann, Hatanist KoBanenko, Onbra Bosnecencbka
Ta iH.).

Mertoro naHOl MpOrpaMu € 3aCBOEHHS METOJOJIOTIT W TEXHIK apT-
Tepamii AnsA iHTerpamii OTpMMaHMX 3HaHb 1 HAaBHYOK B IPAKTHUYHY
JUSUTBHICTB, @ TaKOX JISi PO3BHUTKY 3MIOHOCTEH caMOIli3HaHHA Ta CaMo
3LIEHHSL.

Peamizamiss nporpamm mowanmacs 3 mpoBeneHHs — Ilepmoi
MDKHapOJHOI HayKOBO-TIpaKTHYHa KOH(pepeHIil Ha TemMy «ApT-Teparis:
IHHOBAaIHHUK TPOCTIp ISl MIATPUMKH  (PI3UYHOrO, TCHUXIYHOTO Ta
JIyXOBHOTO 370pPOB’S JIFOMWHW», SKa BKJIOYaNa B ceO¢ sK CEKIIiiHI
3aciJlaHHs, TaK i MafcTep-KiIacu.

I, HaperTi, HaCTYNMHUI eTarl, IPaKTUYHE 3aCTOCYBaHHS OTPUMaHUX
3HaHb. CTyAEHTH, SIKi IPOUIITH KypC HaBYaHHS Ta OTPUMANU cepTU(iKaTH,
HaNpaBJSIOTECS B MEAMYHI  3aKjagd  IICHXOCOMaTHYHOIO  Ta
MICUXIATPUYHOTO TPO(DLUTI0, 3araJbHOOCBITHI IIKOJNH, IUTSIYi OYJIWHKH,
IIKOJU-IHTEPHATH,  LEHTPU  JUTAYOI  TBOpPUOCTi,  peadimiTamiiHi,
TICHXOJIOTIYHI  IIEHTPH, /€, 3aCTOCOBYIOUM apT-TepaneBTHYHI METOIMKH,
CHPHSAIOTH BiJHOBJIEHHIO IICHXIYHOTO, JYXOBHOTO Ta (Di3MYHOTO 370pOB’S
THX, XTO IIOTO TOTPEOYE.

OTxe, MiACYyMOBYIOYH, MOXKHA 3a3HAUYMTH, 10 HA Cy4aCHOMY eTarli
miaroroBku (axisui comianbHoi podot B YUY imeni [lerpa Morumm
MPaKTHKA SIK OHA 3 HAMBAXIIMBIIIMX CKJIAJOBHX HABUYAILHOTO MPOLECY
HaOyBae TBOpPUOrO 3MICTY 1 CHpsIMOBaHa Ha 3allydeHHs CTYAEHTIB [0
iHHOBaUiHHKUX (opM 1 METOIB MpodeciiiHol MisUTEHOCTI.

HABYAJIBHO-ITIOJIBOBA ITPAKTHUKA SK
THCTPYMEHT BJIOCKAHAJIEHHSA EKOJIOTTYHO1
OCBITH

Kyopux Inna [lemenmiisna
Kepuencokuii 0epacasnuii mopcokuti mexnonoziunuil ynieepcumem, 98309, AP Kpum,
M. Kepu, eyn. Opoaconikiose, 82,
men.: pa6. 06561-6-34-95, mo6. 050-238-50-14
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Haii0inpim Bpa3TuBUM MICIIEM HaBYaJIBHOTO mporecy ycix BH3
VYkpainy, € HaB4YajgbHA 1 BUPOOHWYA ITPAKTHKA IO 3arajibHO €KOJOTiYHUM
MUTAHHSAM, JaHAmAa]THOI eKOJIorii, eKOJOriYHOi TeoXiMii, peKyIbTHBaLii
3emenb Ta iH. ToMmy Haspina HeoOXiJTHICTH CTBOpUTH ekonoriunuid LleHTp
JUISl CTYJIEHTCTBA HAIOl KpaiHH Ta 3apyOi’KHHUX CTY/EHTIB IO BiJIPOIKEHHIO
moiOHUX. Bijble ABaAlATH POKIB Hazax TakuMm perionoM OyB Kpum. 3a
POKM HE3aJIEeKHOCTI OyJIO BTpayeHO JOCBiJl NMPOBEIEHHS NPaKTHK, SIKHN
motpiOHO 3apa3 Bigpomutu. CTBOpeHHs Takoro lleHTpy Mae i
3araJbHOJEP)KaBHE 3HAYEHHS, TOMY IO JO3BOJHUTH BECTH IpONAraHiy
€KOJIOTIYHUX 3HAaHb Cepell HAceJlieHHS Ha BHCOKOMY HAayKOBOMY Ta
MIPAaKTHYHOMY piBHI. AHaJli3 CyJYaCHHUX TEHJEHIIH NMpPOBEICHHS INPAKTUKU
JI03BOJISIE 3pOOMTH BHCHOBOK IIPO Te, IO YMOBH ii NPOBEAEHHS 3alIeKaTh
Bin mositukn camoro BH3, iHCTpyMeHTIB nep)kKaBHOTO BpPEryJIIOBaHHS
(HOpMAaTHUBHO-TIPABOBOTO, JIiIeH3iHOr0). TWM HE MeHII, 3arajibHi
npoOJieMH IBOrO BUAY MisTIBHOCTI HOCSATH 3arajbHUM Xapakrep, CIOAu
Tpeba BiJJHECTH: BiJICYTHICTh CHCTEMHOI'O IiJXOJy B IPOBE/EHHI MPaKTUK,
po3ocepe/keHHsT  iHGopMalii TpPO  Ppi3HI KOMIIOHEHTH IIPHPOIHO-
TEXHOT€HHOTO TOTEHI[iaJly PETioHIB B OpraHi3amisx pi3HOrO BiJOMYOro
MAOpSAKYBaHHA. BincyTtHicTs y ramysi VIIPaBIiHHS MpPaKTHKaMHU
KBaJiQikoBaHMX (axiBIiB, SKi MalOTh IIHUPOKUH CIIEKTp 3HaHb y cdepi
€KOHOMIYHUX 1 EKOJOTIYHMX MpoOJIeM, Kpa€3HaBCTBA, T'OTENBLHOTO Oi3HECy
Ta peKpeaniiHO-TYPUCTUYHOI JisTIbHOCTI YCKJIaIHIOE TIPOBEACHHS PAKTHK
y okpemo B3sitomMy BH3. Paiion npaktuk oOpaHo He BuUmaakoBo. Kpum
JIaBHO BIJIOMHH $IK TNpUpOJHA HaBYajbHA J1a0OpaTopis ISl CTYIEHTIB
MIPUPOJOAOCIIAHUX criemiagbHocTel. Lleil perioH mo cBoiM mpupomHO-
KJIIMaTHYHUM, ICTOPHKO-apXeoJIOTIYHMM Ta KYJIbTYPHO-Ti3HABAIbHUM
LIHHOCTSIM € OJIHUM 13 HalO1IbII TPUBAOIMBHUX HE TINBKY B YKpaiHi, ane iy
CeiTi. Y 1e# e 9ac, BUKOPUCTaHHS HOro MOTCHIIIWHIX MOXIIUBOCTEH BCe
me He edextuBHO. [Ipobnemam mpoBeneHHS MONBOBHUX MPAaKTHK y Kpumy
MPUIUISIIN Cepio3Hy yBary 0arato JOCHITHUKIB, Cepell KOTPUX HANOLIBII
BimomumMu € MyparoB M.B., dexsmype C.JI., [Monsucekuit 1.1., I'ynenkosa
M.A., €na B.I'., bokoB B.A.ta in. B mijsix po3poOKH METOHOJIOTIYHHX
MiJXOMIB IO BHWBYCHHS IIONMUTY HA AKTUBHI BUAM MPAKTHK CTYACHTIB
kadenpa «Ekororis  Mops»  po3poOmiia  METOAWMKY  ITPOBEIECHHS
MapKEeTHHTOBHX JIOCTI/DKEHb TOTEHI[ially 1H(QPACTPYKTYpU IOIBOBHX
npaktik 'y Cxigaomy Kpumy. /[lana wmeroquka BKIIOYae: 3arajbHE
TOJIOKEHHS, TOCTAaHOBKY  TpoOJieMH, BH3HAueHHS  METH, 3ajadi
JIOCHI/DKEHHST 1 CKJIAQAaHHS  IUIaHy BUBYEHHS MONMUTY 1 3aJydeHHs
MOTeHIIMHNX KopucTyBayiB. [loctaHoBka mnpobnemu QopmyBanach Ha
OCHOBI TIONEPEHHOr0 aHali3y CHUTyalii 1O HaJaHHIO TOCIYr Ui
NIPOXOKeHHs pakTuku B AP KpuM, Ta npakTHyHOr0 10CBiAY ITPOBEICHHS
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MPAaKTHK JUIS CTYJACHTIB HaIlioOHaJMBHOrO TIpHHUYOrO YHIBEPCUTETY (M.
JIHIIPONIETPOBCHK).

[Iporsirom ocTtaHHIX 7 POKIB CTYAEHTH LBLOTO YHIBEPCUTETY
NPOXOAATh  JaHAMAa(THO-EKONOriYHy  HaBYallbHy  NPaKTHKy  Ha
Kepuencekomy miBocTpoBi. OCHOBHOIO BUMOrowo 10 (aXiBIs 3 OXOpOHHU
HaBKOJIMIIHLOIO CEPE/IOBHINA € 3HAHHA 3aKOHOMIPHOCTEH pO3BUTKY
nmaHAmadTiB y reorpadivHOMY, TeOXIMIYHOMY Ta €KOJIOTIYHOMY acCIeKTaXx.
[Tpu upomy, MaitOyTHIH (axiBelb MOBUHEH BMITH OIIHIOBATH, pailoHyBaTH
1 KaprorpadyBaTi perioHaJIbHI JAHJIAQTHO-EKOJIOTIUYHI YMOBH, a TaKOX
aHayi3yBaTH JaHAmagdTHE po3MaiTTad perioHiB Ykpainu. Ilporpama
JaHI AP THO-EKOJIOTYHOT HaBYaJIbHOI MPAKTUKH, SIKY MU IIPOITOHYEMO ISt
PI3HUX CIIeliaJbHOCTEH, CIpsSMOBaHAa HAa PO3UIMPEHHS W MOTIMOJICHHS
3HaHb CTY/IEHTIB, OTPUMAaHUX IIPH BUBUEHHI TEOPETHYHHUX KypciB 3 OioJorii,
reoJyiorii 3 OCHOBaMHU TeoMOpQoJIorii, JaHAMAPTHOI €KOJIOTii, 3arajJbHOl
€KOJIOTi1 Ta HEOEKOJIOTii, IPYHTO3HABCTBA, METEOPOJIOTii Ta KIIIMATOJNOTI],
0e3MeKH KUTTEAISIIBHOCTI Ta TiAPOJIOTii 1 € JIOTIYHUM IPOJIOBXKEHHSIM
3araJbHO-eKOJIOTIYHOI HaBYaJNbHOI MpakTHKH. KpiM Toro, BOHa crpuse
BUPOOJICHHIO HAaBMYOK 3 METONIB oOpraHisaimii, NMpoBeAeHHS I aHaiizy
pe3yNbTaTiB KOMIUIEKCHUX EKOJIOTIYHUX JIOCHTI/DKEHb CTaHy NPHPOJHUX
00'exkTiB. BukoHaHHS TporpaMH TpPaKTUKH IOBUHHO CQOpPMYBaTH Y
CTY/ICHTIB TOHSTTS MPO JaHIIAPTHY CUCTEMY SIK (YHKIIOHAJIBHO LUTICHY
CTPYKTYpY, SIKa PO3IIIAAAETHCS B aCIEKTI B3a€MOIIi JIIOJMHH 3 TIPHPOJIHUM
CepeIOBUILEM ISl BUPINIEHHS TEOPETHYHHMX 1 MPUKIAJHUX EKOJNOTIYHHX
3aBraHb. Oco0nvBa yBara ITOBHHHA NPHUAUSIETHCS IHHTAaHHIM OXOpPOHHU
HaBKOJIMIIHBOTO TIPUPOAHOIO cepeqoBuia YkpaiHu. OCHOBHHH 3MicT
MIPAKTHKH TOJISITa€ Y BUBUEHHI HANIIKABIMMX JIAaHIAPTHAX EKOCUCTEM. Y
TIPOLIECi MPAKTHUKK MPOBOJISATHCS KOMIUIEKCHI €KCKYPCil, Y IKHX BUBUAIOTHCS
pi3HI acCHeKTH JKUTTEAISUIBHOCTI MOPCHKHMX 1 Ha3eMHHX EKOCHCTEM.
Oco0nmBa yBara NPHUIUIIETHCS ypa3TUBUM JIaHTIIAQTHUM €KOCHCTEMaM,
JI0 SIKMX BIJHOCSATHCS pPAaHOHM TPOSIBY HEOE3NEYHUX TI'eONOTIYHHX SBUIIL,
3aCOJIEHOCTI TPYHTIB, 3MiHa CKJIaQy BOAM, IIJATOIUIEHHS TEPUTOPIH,
BHBYEHHS 3CYBHHX SIBHII, (OPMYBaHHS CENiB Ta iH. B mporpamy npaxktuku
BxoquTh Bi 8 mo 10 mimoxigHMX Ta aBTOOYCHUX MapHIPYTiB, 3
O0OB'SI3KOBMM  IIPOXOJDKEHHSIM ~ €KOJIOTIYHMX  TPON  Ha  TepUTOpii
Kapanaspkoro, Kazanruncekoro ta OmyKChbKOro MpUPOAHUX 3aIOBIIHUKIB
HAH VYkpainun, BingBimyBaHHS NpicHOro ripchkoro osepa Emmmbrons ta
IHIINX YHIKQJBHHUX 3aMOBIHUX 00'€KTIB.

TakuM YMHOM, Wi 4Yac TPOXOMKEHHS TNPAKTUKUA CTYACHTH
O3HAWOMITIOIOTECSI 3 TCOJNIOTIYHUMH ~ OCOOJIMBOCTSAMH, JaHAMadramuy,
pizHOMaHiTHICTIO (iopu 1 ¢ayHu, 3amoBiqHUMHU 00’ektamu. Kpim Toro,
0COONIMBE 3HAYEHHS MPAKTHKH TONsrae y (QOpPMyBaHHI y CTYACHTIB
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€KOJIOTIYHOI'0 CBITOIUISAY Ha 3HAYEHHS MNPUPOAHUX JaHAmadriB y
30epeKeHH] Ta BiITBOPEHHI YHIKaJbHUX BUAIB (Jopu Ta (ayHH, a TaKokK
MiBUIIEHHI CTIHKOCTI TeocucreM. BueHMMHM Hamoro  yHiBEepCHTETY
pO3po0JIeHI OKpeMi MporpamMu MO MPOXO/HKCHHIO TPAKTUK Yy Taiysi
30€pe)KeHHSI  PO3BHUTKY KYpOPTHO-PEKpealliifHoOro /ija, eKOTypi3My Ta
iHAYCTpii MaHApYBaHHS y IiJloMy. BUHHKIIA TaKOX HACTiHA HEOOXiTHICTh
CTBOPUTH TPOBiMHY 0a3y /Ui TpOBEAEHHS MPAaKTHYHHUX 3aHATh 3
€KOJIOTIYHOi OCBITH I  (aKylIbTeTiB MICISAAUIUIOMHOI OCBiTH. be3
MPaKTHYHOTO HABYAaHHS BUKIAJAECHUH MaTepiajl BTpadae JayXe IiCTOTHY
YacTMHY HAO4HOCTI. HacTymHUM KpOKOM Yy TOJNIIIIIEHHI €KOJIOriuHOl
OCBITH, Ha Hally IYMKY, € 3aJy4eHHs 0 EKOJIOIYHOrO HaBYaJIbHOTO
NPOLIECY HAIIOHAIBHUX TPHUPOJHHUX Ta PETIOHAJIBHUX JaHJAQTHUX
MapkiB, 0I0 MaroTh YHIKaIbHY MpuUpoaHy 0Oa3y, sKy HeoOXiTHO
BUKOPHCTOBYBAaTH Uil TIPOBEJICHHS EKOJOTIYHMX HaBYaHb ULIKOJSIPIB,
CTYJICHTIB, MOJOJiI Ta IHIIOTO HAacelieHHS. BIANOBIMHO O YWHHOI
3aKOHOABYOl 0a3u caMe Il YCTaHOBH 3000B’si3aHi 3MIHCHIOBATH €KOJIOT0-
OCBITHIO HisIbHICTH. [IpobieMa y ToMy, 110 JAesKi IIPUPOAHI TEPHUTOPIi, Ae
pO3TalIoBaHI HaBYajbHI 3aKjaad, HE MalTh MOXJIMBOCTI HaJaBaTH
NPUMIIIEHHS 1 CTBOPIOBATH  BIANOBiAHI YMOBM /I IIPOBEICHHS
MPAaKTHYHMAX 3aHATh. TOMY OJHMM 3 Ba)KIMBUX MOMEHTIB € NMpPaBWILHHI
migbip TtepuTopii, Ha 0a3i sIkMX Tpeba CTBOPIOBATH IOCTIHHI CTallioHapHi
0a3u ISl TPOBEACHHS MOJHOBUX 3aHATH. lle JOIMIBHO 1 E€KOHOMIYHO
BUTIIHO Ha chorofHi. IIi 00’€KTM MarOTh BIAMOBIAATH TaKUM BHMOTaM:
3py4HE pO3TAIIyBaHHI 1 MOXJIMBICTh WIBHIKO JICTATHCA JO MIiCIs
MIPOBEACHHS TMPAKTUKK; BiJOBIAHICTE TEpUTOpii BHMOraM NpaKTHYHUX
3aHATh (HASBHICTh BEJUKOI KIJTBKOCTI O00’€KTIB, SKi SBISIOTH COOOIO
mpeaMeT BUBYEHHsS abo jgocmimpkenHs). Kadenpa Mae crnemiaibHO
pO3po0JIEHI Ta 3aTBEP/UKEHI MPOrpamu, BIAMOBIIHO 1O SKHX MOXJIHBO
MIPOBO/INTY MOAIOHI pakTHKU. Lle cTiiikuii pO3BUTOK 3eMJIEKOPHCTYBAHHS B
Vkpaini, exobe3neKa CUIBCHKOTO TOCIIONAPCTBa, €KOTYPU3M, TEXHOTEHHA
exobe3IieKa, anbpTepHaTHBHA €HEepreTHKa, 3araJbHOre0JIoriuHe
HampaBlieHHS (3CyBM 1 KapcTH, MiHepaJbHA CHPOBWHA, TPSI3HOBHH
BYJIKaHI3M Ta iH.), 30€pEKEHHS Ta BiJHOBJICHHS Oi0pi3HOMAHITTS (JIOCBIT
CTBOpEHHS INTYYHMX pH(DIB I8 30epeKeHHs IUBDKHAX 30H Ta
HEPECTHINI), Oe3MeKa  IKUTTEMISUIBHOCTI, BIUIMBAHHS  CKOJOTTYHHX
(axTOpiB Ha 37I0pOB’S JIIOIMHH, €KOJIOT1YHO YHCTE BUHOPOOCTBO.

JIEKHUU-TIPE3SEHTAIIUU 110 ®PU3UKE

THoonacos Cepeeii Anexcanoposuy
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Hayuonanvuviii mexnuueckuil ynusepcumem Yxpaunul
«Kueeckuil norumexnHuyeckutl UHCmMumymy»
npocnexkm Ilobeowi, 37, Kues, Ykpauna 02037
+380681271026 ps_graze@mail.ru

CoBpeMeHHast TSHICHITHUS B Pa3BUTHH 00pa30BaHUsI COCTOUT B TOM,
4TOOBI «HAYYUTH CTYJICHTA YYHUTHCS», B CBSI3U C YE€M 3HAYUTENIBbHAS 4acTh
yueOHOro Marepuaia BBIHOCUTCS Ha CaMOCTOSTENBHYIO NpPOpPabOTKY.
O/HaKO TEOPETHUYCCKUIA MaTepHal mo (Gu3uke (Takke Kak 10 MaTeMaTHKe,
TEOPETHYECKOH MEXaHUKE W [p.) COINECPKUT OOJbIIOE KOJIMYECTBO
MaTEeMaTHYeCKUX (QOpPMYI W CHUCTEM J0Ka3aTenbCTB. Kpome TOro, B
CO3HAHUM CTYACHTOB 3a4acTyl0 OTCYTCTBYIOT HATJISITHBIC MPEICTABICHUS
00 m3ywyaeMbIXx oOBekTax. Bce 3TO  CYIIECTBEHHO  YCIIOXKHSET
CaMOCTOATENIEHYI0 PadOTy CTYIEHTOB HaJl KYpCOM, €ro BOCHPHUSATHE U
riryookoe oco3Hanue. [loatomy, kak ormedaer B.U. 3arBs3uHCKHH, U B
HacTosiliee BpeMs He IIOTEpsI CBOEro 3HA4YEHUs] COOOIIAIOMIMA METo[
MPEMoIaBaHusl, OCHOBHOH (POPMON KOTOPOrO B  BBICHIUX YYEOHBIX
3aBENCHUAX TPU OYHOM OOYUYCHHHU SIBJISIOTCS JICKIMH. X TJIaBHBIM
HA3HAYCHUEM SIBIISICTCS OOCCIICUCHUE TEOPETUYCCKOH OCHOBBI OOYYCHUS,
pa3BUTHE WHTEpeca K Y4eOHOH MEATENIbHOCTH 1O KOHKPETHON ydeOHOU
JMUCHHIUIAHE,  (OPMHPOBAHHE Yy  CTYACHTOB  OPUCHTUPOB  JUIA
CaMOCTOSITENTLHOM PabOTHI Ha/l KYPCOM.

OHaKO B CBSI3U CO 3HAYUTEIBHBIM COKPAIICHUEM ayJAUTOPHBIX
YacOB CTWJIb U COJICP)KAHWE JICKIMH JIOJDKHBI OBITH CYIIECTBCHHO
MOJICPHU3UPOBAHBI. JICKTOp JOIKEH CO3/IaBaTh YCIOBUS JIJISI MHTCHCUBHOU
paboTHI CTYICHTOB B ayJIUTOPUHM O€3 TOTEpH KAauyecTBa YCBOCHUS HMU
y4eOHOro Martepuasia. B 3TOM 3HAYUTEIBHYIO POJb MOXET ChIrPaTh
COBPEMCHHBI KOMIIBIOTEP C €ro MYJIBTUMEIUHHBIMU BO3MOXKHOCTSMU:
BOCIIPOM3BEJICHUEM 3BYKa, aHUManuii, kuHopparmeHtoB. Coueranue
KOMMCHTApHEB IPEMOJaBaTelii ¢ BHICOMH(pOpPMAIMCH WM aHUMAIUen
3HAYUTEIBHO AaKTUBU3UPYCT BHUMAaHHE CTYACHTOB K COICPIKAHUIO
U3JIaraeMoro y4eOHOro Marepuana, IIOBBIIACT HHTEpEC K HEMY, U
mo3BosisieT 6oee 3pPEKTUBHO UCTIONB30BATH BPEMSI JICKITUH.

B Hay4HO-METOMUYECKOH JUTEpaType JIEKIUH, B KOTOPHIX
UCTONB3YIOTCS  MYJIbTUMEIUHHBIC BO3MOXHOCTH KOMITBIOTEpa, YacTO
HA3BIBAIOT MYJIBTHMEIUMHBIMA. [IpH 3TOM MOXHO paccMaTpuUBaTh JIBE
(hOpPMBI TAKUX JICKIIUH.

IlepBas ¢opmMa — 93TO0 JeKIWMM, NpPEAHA3SHAYCHHBIC JUIS
CaMOCTOSTENIFHOW  pabOThl CTYNEHTOB W, BKIIIOYAIOIINE TEKCTOBYIO
WH(POPMAIIUIO, WLTIOCTPAIMH, aHUMAIIWH, BUICOPIIBEMBIL, 3BYK H JIp., T.C. B
HUX MAaKCHMaJbHO WCIIOJB3YIOTCSA MYJIbTUMEIUNHBIC BO3MOXHOCTU
KOMIIBIOTEpA.
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Bropas ¢gopma — 310 MynbTHMEnUitHOE CONPOBOXICHHUE JIEKIIUH,
KOTOpPYIO 4YHTaeT TMperojaBarellb B ayIUTOpUH. Taxkylo QopMy MBI
Ha3plBaeM Jekuuei-npeseHramueid. Ee ommume ot npensiaymien
3aKJII0YaeTcsi B TOM, YTO 3JIECh COJIEPKUTCI MUHHMYM TEKCTOBOH
nHpopManuy, a OCHOBHOE BHUMAHHE YHAENSETCS WUIIOCTPAlUU Tex
TIOJIO’KEHHUH, O KOTOPBIX TOBOPUT MpENojaBarellb, OCTPOCHUIO YepTexel,
rpauKoB, a NpH OTCYTCTBUM HMHTEPAKTUBHOM JOCKH — MPEIbSBICHUIO
cTyneHTy BbIBoAa ¢Gopmyn. Takas Qopma IIeKIMM yCHIMBAeT —ee
SMOIMOHAIBEHOE BO3EHCTBUE Ha CTYJEHTOB M KaK PE3yJbTaT — MOBBIIIAET
MX NO3HABATENIFHYIO aKTUBHOCTb.

Pazpaborka nekumii-npe3eHTanuii BIsSeTcs TOCTATOYHO CIIOKHBIM
MIPOLIECCOM, KOTOPBIN BKIIIOYAET: Pa3pabOTKy CHEHapHUs Kax o JeKUuH (B
COOTBETCTBHM C YUeOHBIMHM IUIaHAMH), MONOOp BU3YaJbHBIX DJIEMEHTOB
(TexcroBoil MH(OpMaWH, (OPMYI U ITOCIEIOBATEIBHOCTH MX BBIBOJA Ha
9KpaH, BUICOPHUIBMOB, aHUMANMH (U3NYECKUX SBICHUH, ayauodaiiiioB u
JIp.), KOMIIOHOBKa MaTEpHAJIOB M UX O()OpPMIICHHE, MOHTaX (ParMEeHTOB B
mporpaMme IoKasza Mpe3eHTalu (HampuMep, mporpamma PowerPoint,
OpenOffice wmu ap.).

[Tpn paspaboTke creHapus HYXHO YYUTHIBATh, YTO H3JIOKEHHE
yueOHOro Marepuaja MpenojaBaTesIeM J0DKHO ObITh CTPOro MPUBS3aHO K
MOCJIEIOBATEIBHOCTH  CIaiI0B MYJIbTUMEAUHHON MO EPIKKH.
OTcrymuieHHsT OT 3TOH IOCIENOBATEILHOCTH CHEHApHsl HEJOIMYCTHMBI,
MOCKOJIBKY 9TO pa3pyllaeT JIOTUKY W3JIOKEHHS U YCIOXKHSIET €ro
BOCHPUSITHE CTYJCHTAMH.

Hamu 6butn pa3paboTaHbl IEKIMU-TIPE3EHTALMH 110 KypCy (H3UKH
10 IIporpaMMe IOJrOTOBKHM OakajaBpOB, KOTOPBIM YHWTAJCsd Ha IIEPBOM
Kypce TerurosHeprermdeckoro Qakynprera HTYY «KIIW». Marepuans
KOKJIOW JIeKIMH pa3Meliainch Ha 18 — 22 cjmalijax ¥ JONOJHSUIUCH
KHHO(parMeHTaMH, aHUMaUsIMA (PU3MYECKUX SIBIICHUH 1 ayIH03aIHCIMH.

OnpIT YTEHUs JIEKIUHA C HCHOJNB30BAHWE IIPE3CHTALNM, a TaKKe
OIIPOC CTYJIEHTOB IMOKAa3bIBAET, YTO TEKCTOBOW MH(pOpManuu Ha cliaimax
JIODKHO ~ OBITh ~ MUHMMAJBHOE KOJMYECTBO — TOJIBKO OCHOBHBIE
OIIpEeJIeIeHUs, TEPMHUHBI, IPAaBWIBHOE HAIMCAaHWE KOTOPBIX TPYIHO
BOCIIPUHHMMATh Ha CIIyX, HEKOTOpbIe (haMHIINU YYECHBIX.

BakxHpIM (hakTOpOM, OIpEAEISIONIMM BOCHpUITHE HH(OpMAIHH,
SIBIISIETCS  TIOCIIEAOBATENFHOCTh PEYM IPENOJaBaTeNsi M IpPEAbsIBICHUS
COOTBETCTBYyIOIIEro cinaiia. Kak mokaspIBaroT Hamm  HaOIIOAeHws,
TEKCTOBYIO MH(OPMAIHIO CJIEeIyeT BBIBOJUTH HA SKPaHE BCJEJ 33 CIOBAMH
npernozaBaTeis, a (QU3NYecKHe TEpMHUHBL, (aMWINH YYEHBIX, (HOPMYJIBI
JIOJDKHBI MOSIBIISITHCST OTHOBPEMEHHO CO CIIOBAMHM TPETIOIaBaTeNsl.



AHumarmd W BHIACOQWIBMBI,  KOTOPBIC  WLIIOCTPUPYIOT
n3JaraeMblii MaTepHal, MOTYT NPEABSBISIOTCS CTyJEHTaM Kak /0, TaK U
nociie oOBSCHEHUH NperonaBaTens B 3aBUCHMOCTH OT TOTO Kakas Ielb
OblTa TOCTaBJIEHa, HAlPUMEp, CO3/1aTh MPOOJIEMHYIO CHUTYAIMIO, JTHOO XKe
TIOATBEP/UTH paHee CleaHHbIE BHIBOBI, TPOMIUIIOCTPUPOBATH MPOSIBIICHUS
WJTA IPUMEHEHUS COOTBETCTBYIOIIUX BBHIBOJIOB TCOPHU.

Uro »xe Kkacaercst (GOpMYJ, TO TYyT MHEHHE CIEIUAINCTOB
PacXOIATCS: YacTh U3 HUX CYUTACT HEOOXOMUMBIM MPOBOJWUTH BBIBOJIBI
TPaJULMOHHBIM CIIOCOOOM — MEJIOM Ha JIOCKE, Jpyras 4acTh JOMYyCKaeT
UCIIONb30BaHKuEe ciainoB. COrjgacHO JaHHBIM aHKETUPOBAHUS CTY/IECHTOB
47% W3 HUX CYMTAIOT, JIy4Ille BHIBOAWTH (OPMYIBI Ha craiinax, 51% —c
TIOMOIIIBIO MeNa Ha JIOCKE, a JUISl OCTAaJbHBIX (hopMa MPEAbSBICHNS BBIBOJIA
He uMeeT 3HaueHus1. U Bce jke 1o HaleMy MHEHHUIO ()OPMYJIBI, TAKXKe KaK U
JIpYrylo HMH(QOPMAaNUIo, MOXXHO TPEIBSBIATh CTYJIEHTaM C IOMOIIBIO
CJIafi/IOB, OJTHAKO JIENIATh 3TO CIEAYET ITOCTEIEHHO, C TOMOIIBI0 aHUMAIIH,
BBITIOJTHEHHBIX B Tiporpamme PowerPoint 6o Macromedia Flash, nomo6Ho
TOMY KakK 3TO JIEJaeTcs IPH NX HAIMCaHUU MEJIOM Ha JIOCKE.

B koH1e yueOHOro roga HamMH HPOBOIHJICS OIPOC CTYAEHTOB, B
XO/lle KOTOPOro MBI  BBUICHSUTM  Kakas ¢opma JIeKHud  Jrydine
BocrpuHuMaerca. Okxaszanock, 4to 69,5% CTyOeHTOB MpPEANOYUTAIOT
CIIylmiaTh JIEKIMHM C HCIOJB30BAHMEM IIPE3EHTAlMl, a OCTaJbHBIE — B
TpamuimoHHoi ¢opme. Takum 00pa3oM, OUYEBUAHBINH CTaHOBUTCS
HEOOXOANMOCTb Pa3pabOTKU JIEKIUH-TIPE3eHTalNi, OIHAKO NPH 3TOM HE
CJIelyeT IOJHOCTBIO OTOpachiBaTh W TPAAWIMOHHBIE METOIBI Yy4eOHOro
W3JIOKEHUS] MaTepHaa.

CHUCTEMA OUIHIOBAHHSI 3HAHb CTY AEHTIB:
BOJIOHCBKHH MPOIIEC TA JOCBIJ KHEBO-
MOTHJITHCBbKOI AKAJTEMII

Knumenxo Apmem Pocmucnasosuu
Hayionanvnuti ynisepcumem « Kueso-Mo2unsincoka akademisiy
Ten. + 380672446634
klymenko@progress.gov.ua

[puennanus Yxpainu 10 BOTOHCHKOrO mporecy Ta BTIJICHHS B
xutTs BUMor ECTS cripyyuHMIIO iCTOTHI 3MiHM HAaBYAJILHOTO IMPOIECY B
YKpaiHCBPKUX BHIUX HABYANBHUX 3akiafax. Cepem IHIIMX AacCIEKTiB
OpraHisailii HaBYAJIBHOIO TIPOIECY CYTTEBHX 3MiH 3a3Hana 1 cucrema
OIIIHIOBAHHS 3HAHb CTYJCHTIB. B IMX yMOBaxX SBJIS€ IKaBICTH JIOCBIiJ
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Hanionansnoro  yHiBepcurery — «KmeBo-MormnsHcbka — axajemisy
(HaYKMA), ne 3 uwaciB #oro BiApO/KEHHS HaBYaJbHMHA Ipomec OyB
mo0yI0BaHUI MaKCUMATBHO HAOMKeHo 10 Bumor ECTS.

3okpema, y HaYKMA BukopucroByeThest perituaroa 100-0anpHa
CcHUCTEeMa OIlIHIOBaHHS 3HAHb CTYACHTIB. BimMiHHICTH Ti Bil 3BUYHHX 3
PaASHCHKUX YaciB 4-0anbHOI Ta 2-0albHOI CUCTEM TOJATAE€ HE TUTHKU 1 HE
CTUTBKHM Y KIJIBKOCTI «OaiiBy, ane y crmocoOi, sIKuM (OpPMYEThCSl KiHIEBa
OLlIHKA 3HaHb CTY/ICHTA.

[Mosicammo 1e noknamguime. Tpaguuiiina panasHcbka cUcTeEMa
OIIIHIOBAHHS 3HAHb Yy BHINIM WIKONI Tepeadadaiga BUCTABICHHS KiHIIEBOT
OLIIHKK B pe3yNbTaTi MiJICYMKOBOTO KOHTPOIIIO 3HaHb, SIKMW y 4-0ajbHii
cucreMi BinOyBaBcs y opmi iciuty abo mudepeHnuiiioBanoro 3aiiky, a y 2-
OampHIN — y dopmi Hemudepenmniliopanoro 3aiiky. [Ipu 1bOMY OINIHKWY,
OTpUMaHi CTYAEHTOM IIiJi 4Yac NPOBEAEHHS IPOMIKHUX KOHTPOJIBHHUX
3axoziB (ceMiHapiB, J1abOpaTOpHMX, IHCHMOBUX, KOHTPOJBHUX pPOOIT)
BIUIMBAJIM TEpelyciM Ha JOMYCK YM HEJOIYCK CTYAEHTa J0 Yy4acTi y
MiJICYMKOBOMY KOHTPOJTi 3HaHb, 00 HA T. 3. «aBTOMAT», TOOTO 3BIILHCHHS
Bil y4acTi y IiJICYMKOBOMY KOHTPOJI i3 BHCTaBJIEHHSM, SK HpPaBUIIO,
HaWBUIIOTO Oamy.

KapaunanbHa BiIMIHHICTE PEHTHHTOBOI CHCTEMH BiJl OIMCAHOI
TOJIATAaE Yy TOMY, HIO PE3YJIBTATH MPOMIKHOTO KOHTPOJIO Oe3rocepenHbo
BIUIMBAIOTH Ha KIHIEBY OLIHKY. 3aBASKU IIbOMY BIA€ThCS 3MEHIIUTH POJIb
Cy0’€KTUBHOrO (haKTOPY B OIIIHIOBAHHI 3HAHBb CTYACHTIB Ta 30UIBIIUTH 1X
MOTHBALlIl0 JI0 HAaBYaHHS TNPOTSATOM CEMECTpy, a He JIMIIe Iepen
MIPOBEACHHSM ITiICyMKOBUX KOHTPOJIBHUX 3aXO0JIiB.

JocsraeThcs e 3aBISKH TOMY, IO 3arajibHa KiTBKICTh OaiiB
(100), sixi cTymeHT Mae 3MOry HaAOpaTH 3 IMEBHOI HABYAIBHOI JUCIUILTIHY,
PO3IIOAIIAETHCS HA B YaCTUHU: 0ajH, SIKi MOXKHA OTPUMATH Ha KiHLEBOMY
KOHTpOJbHOMY 3axomi (40 6axiB mist icnury ta 30 OamiB st 3aliky) Ta
0anm, sIKIi CTYIEHT NOBMHEH HaOpaTu IpOTSIroM poOOTH y CceMecTpi
(BizmnoBigHo 60 ta 70 GamniB). [Tpu boMy GopMHU NMPOBEAESHHS MMiICYMKOBOT
KOHTPOJILHOI MEPEeBIpPKU MOXKYTh OyTH Pi3HUMHU.

3po3yMino, mo y momiOHIN cucTeMi 3HMKAa€e TOAUT 3aliKy Ha
mudepeHniioBannii abo HexudepeHLiioBaHNN Ta BKpald (opMatizyeTbes
PI3HUII MDK ICOHUTOM Ta 3ajJiKOM, SKa CTAa€ BiJUyTHOI JIMINE ITiJ[ Yac
o(opMIIEHHS TOKYMEHTY PO OCBITY.

3a mkanoro ECTS oninmi «BigminHo» (A) Biamoinae pe3ynbrar
100 —91 6au, orminig «ayxke go6pe» (B) —90 — 81 6an, omini «mxoope» (C)
— 80 — 71 ©6an, owinmi «3amoBineHO» (D) - 70 — 66 GamiB, owiHmi
«noctatHbo» (E) - 65 — 60 6aziB, ouiHni «He3anoBiapHO» (FX) — 59 — 30
OauniB, oniHni «HenpuiHATHOY» (F) — 29 — 0 Gasis.
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Sk 1y TpaauiiiHUX 5-TH Ta 2-OaJBHUX CHCTEMax, Pe3yIbTaTH
pobOTH CTyAEHTa IPOTSATOM CEMECTPY BIUIMBAIOTH Ha HOTO JOITYCK 0
TiICyMKOBOTO KOHTPOJIHOTO 3aX0Ay (SK MpaBWJIO, CTYZIEHT, [0 HabpaB y
cemectpi Menmre 30 GainiB, 10 icmuty abo 3ajiKy HE JOMYCKAETHCS), aye
«aBTOMAaTW» y AaHIN cHUCTeMi BiJICYTHI, OCKUIBKM cynepedarh camiil cyTi
PEHTHHTOBOI CHCTEMH — HAKOIMYEHHIO 0aiiB, OTPUMYBAaHHUX 32 pi3HI BUAM
pobiT 3 METOI0 MaKCHMAallbHOTO BpaxyBaHHS y4acTi CTyJeHTa y BCIX
(opMax HaBYATLHO-BUXOBHOI'O TIPOIIECY.

JlosBonuMo coOi  BHIOIIMTH JBa OCHOBHHUX IAXOOH  JO
3aCTOCYBaHHS ~ PEUTHHIOBOi ~ CHCTEMH:  Ha3BeMO  1X  YMOBHO
«HaKOITMYYBAJBHUI» Ta «CEPEIHbO3BAKYBATBHHI.

[Tpn HakonmuyBanpHOMY Tigxoni Ti 60 ado 70 GaniB, sIKi CTyneHT
Mae 3Mory Ha0OpaTH TpOTIrOM CEMECTpy, MNpHOIU3HO PIBHOMIPHO
PO3IOAIISAIOTECS MK OIHOPIAHMMHU BHUJIAaMH pPOOIT abo KOHTPOIBHHUX
3axomiB. B pesynprari, 0Oanmy, OTpUMaHi CTYAEHTOM Ha KOXXHOMY
CeMIHapChKOMY 3aHSTTI JOAAIOTHCS 3 METOI0 OTPUMAaHHS KiHIEBOTO
pesynbrary. IlponymieHe 3aHSATTS a00 KOHTPOJBHMH 3axi| Mo30aBisie
CTy/IeHTa BiAMOBIMHOI KiJibKOCTI OaniB. [lacuBHa y4acTh y ceMiHapCbKOMY
3aHATTI U CTYJIEHTa B TAKOMY pa3i ()aKTUYHO JOPIBHIOE HOTO IPOMYCKY,
aJKe TaKoX 11030aBiiste Horo BiANOBIAHUX OaliB.

CepeaHb0o3BaKyBaJIbHUIMA T TX T, HaBIaKH, nepeadavae
OLIIHIOBAHHS KOXKHOTO OHOPIHOrO BHAY pOOOTH ab0 KOHTPOJBHOTO
3aX0ly 3a €IMHOI INKAJIOK 13 BHCTAaBIEHHSIM B  PE3YJbTaTi
cepeHbO3BAXKEHOI OIIIHKM 3a KOXKeH BUJ poOir. Ilpomyck 3aHsTTs abo
KOHTPOJILHOT'O 3aXOAYy NPHUPIBHIOETHCS 10 OTPUMAHHS Ha HHOMY OLIHKH Y
«0» OauiB, HA BiMiHY BiJl ITACHBHOI y4acTi, sIKa B3araji He OI[IHIOETHCS Ta
Ha pe3yJIbTaT He BIUTUBAE.

OOuyBa MiIXOQH /0 3aCTOCYBaHHS PEUTHHIOBOI CHCTEMH MAlOTh
SIK TIO3UTHBHI, TaK 1 HETATUBHI PUCH.

Meroto mi€l JONOBil € 3apONOHYBATH ajJbTEPHATUBHHUMN, TPETii
X1 10 3aCTOCYBaHHS PEHTHHIOBOI CHCTEMH, TOKIMKAaHUH MaKCHMaJIbHO
30eperTy MO3UTHUBH OMUCAHHUX JBOX ITiIXOJIB Ta M030yTHCS TX HEraTUBHUX
puc.

OTxe, MU IIPONOHYEMO:

1. Kinpkicte 6aiiB, o0 CTyJEHTH MarOTh 3MOTI'Y HaOpaTH Mif 4ac
TPYNOBUX 3aHATh, PIBHOMIPHO PO3MNOAUIATH MK KOXKHUM 3aHATTSAM (SIK 1€
BiZIOYBAETHCS MIPU «HAKOIMYIYBAJILHOMY» TIIXOI1);

2. IIpu npoMy, 3 METO0 YHHUKHEHHS KOHKYPEHIII Mi’K CTy/IeHTaMH
3a MOXIIMBICTh BHUCTYIy Ha CeMiHapi, OCHOBHUI KOHTPOJIb 3JiHCHIOBATH
nporsiroM 10 — 15 xB. y nuceMoBiii a60 TecToBil (hOpMi, OXOIUTIOIOYN UM
KOHTpOJIEM yCiX MPUCYTHIX Ha 3aHATTI CTY/EHTIB;
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3. 3abopoHnTH OyIb-AKi BiANpAIfOBaHHS NPONYIIEHUX 3aHSITH,
OKpIM THX, MpOINYCK SIKMX BiJOYBCS BHACHIIJOK JIMCHO cepHo3HOI Ta
JIOKYMEHTAJIBHO  MiJATBEP/PKEHOI  XBOpoOM. Y  Takux  BHIIAJAKax
BiJNIpaNIOBAaHHS JIO3BOJISATH JIMIIE 33 HAasBHOCTI MHCHMOBOI'O JIO3BOJY
3aBiTyBaya Kagenporo;

4. 3a yJyacTh y MUCKYCii Ha ceMiHapi BUCTABJIATH JOJATKOBI Oaiy,
SIKI KOMIIEHCYIOTh CTYJIEHTaM MNpOIYIIEHI Ta HEBiANpalboBaHi 3aHITTS Ta
CTHMYJTIOBATUMYTh aKTHBHY Ta IPYHTOBHY ITiATOTOBKY 0 3aHATh.

TakuM YMHOM BIA€THCS AOCSTTH:

1. CTumynioBaHHS MiJrOTOBKM CTYJIEHTIB J0 KOXXHOTO TPYIOBOTO
3aHATTS O3 BHKIIIOUEHHS, OCKIJIbBKM Ha KOXKHOMY 3aHSTTI BiJOyBa€ThCs
HAIMCAaHHs MMMCbMOBOI po0OTH ab0 TecTy, BiANpPalIOBaTH sIKi 00 3MiHUTH
pe3yNbTaTi SKAX HEMOXJIMBO. KpiM TOro, TakuM YMHOM HPHUIUHSETHCS
NPaKTHKAa  «BIACH/DKYBaHHS»  TPYNOBUX  3aHATh, IOIIMPEHA MpHU
3aCTOCYBaHHI «CepPeIHbO3BAXYBAIBHOTI0» MiIXOY;

2. CruMmynioBaHHS BHHUKHEHHS IIiJi 4ac 3aHATTS I[iKaBOi Ta
3MICTOBHOI JTUCKYCii;

3. CryneHTOBI HaJIa€ThCd MOXJIMBICTH BUIPABUTH OIHKY, SKa
HEMUHY4Y€ TOTIpPIIYETHCS BHACHIJOK MPOITYCKY 3aHSTTS, HE 3a PaxyHOK
BiJINpaIOBaHHS IPOIYIIEHUX 3aHATh B 1HJMBIAyaJIbHOMY MODPSIKY, a 3a
PaxyHOK SIKiCHIIIOI MiATOTOBKH IO IHIIWX 3aHSTH Ta aKTHUBHIIIOI ydacTi y
HUX.

Jlauwii migxin yCIiniHO 3apeKOMEHIyBaB ceOe MiJ| 4ac BHKJIAJaHHS
HaMH Py JUCHUILTIH Ha (akynpTeTi npaBHUYHX Hayk HaYKMA.

HEKOTOPBIE ACITEKTHI TPO®ECCHOHAJILHOM
KOMITIETEHTHOCTH ITPEIIOJABATEJIA BBICIIIEMN
WHXEHEPHO-TIEJIATOT MUECKOM IITKOJIBI

Tapxan Jlenysa 3anaesna
Kpuvivcxuil unocenepno-nedazoeuueckuil ynugepcumem
2. Cumepepononn, ya. Cesacmonoavckas, nep. Yueonviii, 8
8(050)655-44-74, 8(0652)25-31-06
E-mail — lenuza-t@ukr .net

Amnanu3 onbITa 00pa3oBaTEIbHBIX CUCTEM MHOTMX CTpaH EBpomsl,
MUpa M YKpauHBl IIOKa3bIBaeT, YTO OJHAM H3 MyTei OOHOBJIIEHUS
coJiepkaHusl 00pa30BaHMs U yUeOHBIX TEXHOJIOI'MH, COrJIaCOBAHHOCTH UX C
COBPEMEHHBIMH  TOTpeOHOCTSMH, HHTerpanueii B  0Opa3oBaTelIbHOE
MHpPOBOE MPOCTPAHCTBO SIBJISIETCS OpPHEHTALMsl Y4eOHBIX IpOrpaMM Ha
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KOMITETEHTHOCTHBIM IOAX0J W OOOCHOBBIBAET co3JaHue 3S(PPEKTUBHBIX
MEXaHM3MOB €ro BHEJpPEHWs. BHyTpH 3TOro momaxonma BBIJEISIOTCS JBa
0a30BBIX MOHATHS: KOMIIETEHIMS U KOMIETEHTHOCTb, TIPH 3TOM IEPBOE M3
HUX «BKJIOYAET COBOKYIHOCTH B3aMMOCBSI3aHHBIX KadecTB JIMYHOCTH,
3a/aBa€MbIX 110 OTHOLIEHUIO K OIpPEJIEIIEHHOMY Kpyry IpeAMETOB U
MIPOLIECCOB», @ BTOPOE COOTHOCHUTCS C «BJAJEHWEM, 00JaJlaHHEM
YEeJIOBEKOM  COOTBETCTBYIOUIEH  KOMIIETEHIMEH, BKIIOUAIOImeld  ero
JIMYHOCTHOE OTHOLIEHUE K HEW M MPEAMETY JeSITEIILHOCTID).

Crpanbl, ycwiusi KOTOPBIX HampaBlIeHbl Ha IEepPeyCTPOHCTBO
CHCTEMBI BBICIIEro oOpa3oBaHHs MO BoJOHCKOMY THITY, aneuTUPYIOT K
KOMIIETEHIIUSIM M KOMIIETEHTHOCTSIM KaK K BEIyLIIEMY KPHTEpHUIO
MIOATOTOBJIEHHOCTH COBPEMEHHOTO BBIMYCKHUKA BBICHIEH IIKOJBI K
HecTaOMJIBHBIM W CTEPEOCKONUYHBIM YCJIOBHSM TpyJAa W COLHAIBHON
#U3HU. TO €CTh, JenaeTcs CYIECTBEHHAasl CTaBKa Ha KOMIIETEHTHOCTHBIN
TOAX 0/ B 00pa30BaHUH.

TeHaeHIMsT OBIDKEHUS! «OT TOHATHS KBaIH(UKAIUK K TMOHSATHIO
KOMITETEHIIMM» SIBIISIETCSl OOIEeeBPONEHCKOW W Jake OOIIEMHPOBOH U
BBIpa)KaeTCsi B TOM, YTO YCHJICHWE IO3HABATENbHBIX M MH()OPMAIMOHHBIX
HayaJl B COBPEMEHHOM IIPOU3BOZICTBE HE «IIOKPBHIBAETCS» TPaJAWIMOHHBIM
TOHSATHEM  TIpodecCHOHANbHOW KBanupukauumu. bomee anexBaTHBIM
CTaHOBUTCSI MOHSITHE KOMIETEHTHOCTH — JTO HOBasl €MHUIIA U3MEpEHUS
00pa30BaHHOCTH YEJIOBEKa, MOTOMY KaK 3HAHUS, YMEHHS U HaBBIKH YKe
TIOJTHOCTHIO HE YAOBIIETBOPSIIOT OOIIECTBO, HE TO3BOJSIOT TIOKa3aTh,
N3MEpUTh YPOBEHB KauecTBa oOpa3oBanus. OTCI0/a, KOMIETEHTHOCTD — 3TO
pe3ynbTar 00pa3oBaHMS, BHIPAKAIONIMHCS B OBJAJCHUH CTYIEHTOM
OIpe/IeJIeHHBIM Ha0OpOM CIOCOOOB AEATENBHOCTH IO OTHOIICHHIO K
ONpENENIEHHOMY IpEeaMeTy BO3JACHCTBUS M IpeAcTaeT KaK CHHTE3
KOTHUTHBHOTO,  IPEAMETHO-NPAKTHYECKOr0 M  JIMYHOCTHOI'O  OIBITA,
BBICTYNAsl PE3yJbTaTOM O0YYEHHs, HE MPSIMO BBITEKAET U3 HETO, a SBJISETCS
CIIE/ICTBHEM CaMOpa3BUTHsl WHAMBHAA, OOOOLIEHUS] JIMYHOCTHOTO U
JIeITeIFHOCTHOTO ~ ombITa. EcnM  TpaaunmoHHash — «KBaJM(pUKAIMsD)
CHeLuanicTa, moapasyMeBana (YHKIMOHAIBHOE COOTBETCTBUE MEXKAY
TpeboBaHMsIMH pabodero Mecra M LENsIMH OOpa3oBaHUs, a IOJTrOTOBKA
CBOAMIIACH K YCBOEHHIO OOydaroIMMHUCs Ooliee WM MEHee CTaHAapTHOTO
HaOopa 3HaHWH, YMEHHH M HAaBBIKOB, TO «KOMIIETEHTHOCTH)» IPEIINOJaraet
pa3BUTHE B YENIOBEKE CIIOCOOHOCTH OPHUEHTHPOBATHCS B Pa3zHOOOpasvu
CJIOXHBIX M HETIPEICKa3yeMbIX pab0YnX CUTYalllii, IMETh MPEACTABICHUS O
MOCTEACTBUSIX CBOEH NEATEIbHOCTH, HECTH 3@ HUX OTBETCTBEHHOCTb.

[losTOMy, KOMIIETEHTHOCTHBIH  ITOAXOJ  OpHUEHTHUPYET Ha
MIOCTPOEHHE Yy4eOHOro Iporecca cooOpa3sHO pe3yibTaTta 00pa3OoBaHUS: B
yueOHYIO TIPOrpaMMy HJIH KypcC, H3HAa4ajbHO, 3aKJIaAbIBAIOTCSI OTYETIINBEIC
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U COMOCTABUMBIC MapaMeTphbl OMUCAHUS (IECKPUMTOPBI), TOTO, YTO CTYICHT
Oyler 3HaTh WM YMETh «HA BBIXOHAEe». VX BBINOJIHEHHE ONPEICIACTCS
YPOBHEM KBaNU(HKAINK MPEHNOAABATEILCKUX KaJPOB By3a W SIBISIETCS TOM
COCTaBHOW YAaCThIO CHCTEMBI 00pa30BaHUs, B KOTOPOH JeSTEIbHOCTD
npernoaaBaTens (IUIaKTU4YecKas) U JIeITeIbHOCTh CTyAeHTa (camooOpaso-
BaHME) JOMKHBI MPHUBECTH K (HOPMHUPOBAHHUIO OMPEICICHHBIX 3HAHMN H
Ka4eCTB IMYHOCTH CTY/ICHTA.

Xon e mpornecca 00y4eHNs B 3HAYUTEIBLHON CTENICHH 3aBUCHT OT
KOPPEKTHOCTH W pE3YAbTATHBHOCTH  JHMAAKTHYCCKUX  JICHCTBUMA
npenojaBaTeneii, MpuuéM MOXXHO MPOCICIUTh, YTO HHTEHCHBHOCTh HX
HEMOCPEICTBEHHOTO BIIUSIHUS Yallle BCEro, YMEHBLIAETCS HA BBICHINX
cryneHsix. [I[pUMEHHTENBHO K HHXEHEPHO-MEeNarornieckoMy 00pa3oBaHHUIO
— (hopMasTbHBIC PAMKH 3TUX BO3JIEHCTBUI COCTOSAT U3 MPUHIIMIOB, GOPM H
METOZIOB  00yd4eHHs, 3aTO JeHCTBUTENbHbIE 3()(GEKTHl 3aBUCAT OT
NpeIMETHOH (CrelnanbHOH) W JAWAAKTHYECKOH KOMIETEHTHOCTH H
MPE3CHTAIMH [Ie]ATOrOM CBOCH JTUYHOCTH.

IMpakTka TMOKa3bIBAET, YTO CETOJHS HYXKEH CIICIUATHCT
SpYAUPOBaHHBIN, CBOOOJAHO M KPUTUYSCKH MBICTSIINA, TOTOBBIH K
HCCIIEI0BATENLCKOM paboTe, K peaaM3aldy JIMYHOCTHOTO IIOAXOfa B

MIPOEKTUPOBAHUH CTpaTeruu COOCTBEHHOTO npodeccroHaNbHO-
JMYHOCTHOT'O CTAHOBJICHHS, COCOOHBI CAMOAKTYaJH3UPOBAThCSA B CBOCH
NpoeCcCHOHANBHOM ~ AESATETBHOCTH,  00pecTH  HpOodecCHOHATIBHYIO

KOMIIETCHTHOCTh, JTUYHOCTHBIN aBTOPUTET M cTaTyc. M ompenensThcsl OHU
OynyT npOoQpEeCCHOHATHHBIMU 3HAHUSIMH ¥ yMCHUSIMH, IIEHHOCTHBIMU
OPUCHTAIIMSIMH B COLIMYME, MOTHBAMHU €O JCATEIBHOCTH, KYIBTYPOH,
MPOSIBJISIFONICHCS B pedd, CTWIEM OOImeHHs, OOIIeH KYIbTYpOH,
CHOCOOHOCTBIO K Pa3sBUTHIO CBOETO TBOPUYECKOTO IMOTEHIHANA, a TaKkKe
BIIQJICHUEM METOAMKON TpEenofaBaHus JUCIUIUIMHEI, CIOCOOHOCTHIO
MMOHUMAaTh W B3aUMOJICWCTBOBATHL CO CTYICHTAMH, YBOXKCHHEM K HUM,
MPOPECCHOHATHFHO 3HAYUMBIMU JIMIHBIMHU KadecTBamu. OTCYTCTBHE XOTS
OBl OJTHOTO U3 ITHX KOMIIOHCHTOB Pa3pylIaeT BCIO CHCTEMY U YMEHBIIACT
3¢ GEKTHBHOCTD JISSITEIHHOCTU TIPSO aBaTeIs.

B wMensiomemcss Mupe cucTeMa  0Opa3oBaHMS  JTOJDKHA
(opMHpPOBATH TaKHe HOBBIE KAaueCTBA BBHITYCKHUKA KaK UHUYUAMUBHOCHID,
UHHOBAYUOHHOCHID, MOOULHOCTD, 2ubrocmo, OUHAMUIM u
KOHcmpyKkmueHocms. KoHedHO ke, Jo0as UWHHOBAlMsl CBs3aHa C
orpeeieHHbIMU TipoOieMamu. Tak, B YaCTHOCTH, TaHHBIN MOIX0I TpeOyeT
MHOI'O 3aTpaT BPEMEHH IIpH MOJTrOTOBKE, HCIIOIB30BAaHHEC MHOXKECTBA
METOIMYECKOH JIUTepaTyphl NpenoiaBaTesIeM, KOHCTPYHPOBaHHE OOJIBIIOr0
YpciIa HOBBIX JUAAKTHICCKHX MAaTEepPHajoB, TIOUCK HECTaHIAPTHBIX
3aJIaHUi, IPUEMOB U ITOJIXOJIOB.
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B 3Toif cHTyalMu JOMKHBI W3MEHHTHCA LETH OOpa3oBaHHMS.
Teoperudeckre, MO CYTH, W OSHIUKIONEAMYECKHE [0 HIMPOTE 3HAHUS,
KOTOpBIE TONTOe BpeMsi ObLIH TIIABHOM LIENTbI0 00pa30BaTeIbHOrO mpolecca,
JOJDKHBI CTaTh CPEACTBOM. 3HAHHEBAs OPHEHTALWS BBICHICH IIIKOJBI
JOJDKHA CMEHHUTBCSI KOMIIETCHTHOCTHO-/IEITEIbHOCTHBIM 00pa30BaHUEM,
HalleJICHHBIM Ha ()OPMHUPOBAHUE Yy BBIMYCKHHKA FOTOBHOCTH 3((PEKTHBHO
COOPraHM30BBIBATH BHYTPCHHHE (3HAHUS, YMEHUS, MCHXOIOTHYCCKHE
0COOCHHOCTH, LIEHHOCTH, ...) W BHEUIHHE (YeIOBEYECKHE, MaTepUalbHBIE,
UH(OPMALMOHHEIE, ...) PECYPCHI JUIS JOCTHXKEHHUS IOCTaBIEHHON 1IENH.

JIpyruMu cloBaMH, OJHUM W3 MPUOPUTETOB BBICIICH HH)XEHEPHO-
MEJarOTHYECKOH  MIKONBI  JIOJDKHO — CTaTh  JOCTIDKEHHE  HOBOTO
oOpa3zoBaTenbHOTO  pe3ynbrara — (OPMHPOBaHME  AWAAKTHUECKOMN
KOMIIETGHTHOCTH ~ OyJyIIMX  WHXKCHEPOB-NENAroroB.  OTO:  3HAHUE
comepkaHus, (HOpPM, METOJOB W CPEACTB Y4eObl, UX COBOKYIHOCTH H
B3aMMOCBSI3H, YMEHHE UCIIOIb30BaTh MX B Mpolecce o0ydeHust u Oymymiei
npodeCCHOHANTBHO-TIEIATOTHYECKON  IESITENIbHOCTH, TO €CTh yMEHHE
MPOSKTUPOBaTh  MEJArOTHYECKYd CHCTeMY OOy4YeHHs Ha OCHOBE
HHTErpaliy CUXONOr0-MeIArOrHYeCKOH i HHKEHEPHOH MOrOTOBKH.

[pob6aema ¢opmupoBanus NPOGECCHOHATBHON KOMIETCHTHOCTH
MpenojaBaTeNs BhICHICH U cpenHeil Mpo(hecCHOHATBHON KO SBISETCS
MEePCIEKTUBHBIM HATPaBIICHUEM JaNbHEHIINX HCCIeNOBaHUMN, KOTOopas ce-
TOJHS OTHOCHUTCS K HEPEIICHHBIM KaK B MEAarorHYecKod Hayke, Tak W Ha
npakTtuke. He ompeseneHo ero cojepxaHue, CYIIHOCTh M CTPYKTypa; He
pa3paboraHa cucTeMa kputepueB 3(pGeKTUBHOCTH Tporiecca U JTIOCTHKCHUS
npoecCHOHANBEHOW KOMIIETEHTHOCTH MpenojaBaTens. JucKyccuu Ha 3Ty
TeMy MPOMODKAIOTCS, OCTABAsCh OJHOW M3 aKTyalbHEHIIMX Mpobiiem
COBPEMEHHOI'0 00pa30BaHUsL.

EKOJIOTTYHA OCBITA UIS1 CTAJIOTI'O PO3BUTKY

Pioen Hamanin Muxaiiniena, Puéanxo IOnin Bonooumupiena, Illogponos /lenuc
Jleonioosuu*
Hauyionanvnuii ynieepcumem odiopecypcie i npupodoxkopucmyeanus Yxpainu, 03041, eyn.
Tepoie Oboponu 15, Kuis, men..:+3(044) 527-80-89, e-mail: n_ridei@mail.ru

B HalBaXIMBIIMX  MDKHapoOJHMX  JOKYMEHTaX  OCTaHHBOTO
JIECSITUPIYYsl, TPHCBIYEHUX MpoOiieMaM HaBKOJIMUIIHBOIO CepeoBUINa i
TapMOHIHHOTO PO3BHUTKY JIIOJICTBA BEJIMKA yBara MPUAIISETHCS €KOJMOTTYHIN
KYJBTYpI 1 CBigOMOCTI, 1HpOpMOBAHOCTI JIFOJIel TIPO €KOJIOTIUHY CHTYaIllo B
CBIiTi, pErioHI, Ha MiCIli NPOXUBAHHS, 1X OO0I3HAHOCTI 3 MOXIIUBUMU
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IUISIXaMH BUPILIEHHS PI3HUX EKOJIOTIYHHMX NpoOJeM, 3 KOHIENTYaJlbHUMHU
mixomamu 1o 30epeskeHHst 6iochepu i muBimizami.[1].

BuBuatoun comianbHy HalpaBiEHICTh  EKOJOTIYHUX — MpolIeMm,
H.Peiimepc BkaszyBaB, 110 OHUM i3 HUISAXiB BUXOJY 3 €KOJOTIYHOI KPU3U €
peryibpoBaHa KOEBOIIOLISI B CHCTEMI “‘CyCITUIBCTBO — MOBKIUIA . BaknuBy
pOJb B COLIaJbHIA CTOPOHI €KOJOTiYHMX MPOOJIEM HAIEXKUTH MEpIl 3a Bce
MPOLIECY OCBITH, BHMXOBAHHS, IIPOCBITHUITBA — OCHOBHUM CKJIJIOBUM
nporiecy (GopMyBaHHs €KONOriYHOI KynbTypu HaceneHHs [2]. Ilnsx mo
BHCOKOi E€KOJIOTIYHOI KYJNBTYpPH JIEXKHTh uepe3 e(PEeKTUBHY EKOJIOTiYHY
ocBiTy. ExomoriunHa ocBiTa i IPOCBITHHITBO /sl 3a0€3MEYEHHS CTaJIOro
PO3BUTKY 3yCTpidaeThcs B poOOTax BiloMHX HaykoBLiB: binsscekoro I'.O.
[leBuyka B.f., Cobuuk B.T. Ta in. [4,5,6].

Exonoriuna ocBita Ha movatky 3-ro THCSUONITTS cTajla HeO0OXiIHOO
CKJIaJIOBOIO CTaJIOr0 PO3BUTKY. EKonoriuHe BHXOBaHHS 1 iH(QOpMyBaHHS
HaCEeJIEHHs, IIJrOTOBKA BHCOKOKBali(ikoBaHMX (paxiBHIiB Ha3BaHi B
MPOrpaMHUX JIOKYMEHTaX HalBHU3HAYHIIIOro MikHapoaHoro ¢opymy 20-ro
cropivusi B Pio-me-XKanefipo (1992), npucBS4€HOro HaBKOIUIIHHOMY
CEpPE/IOBUINY 1 CTAIOMY PO3BUTKY, OJHHM 3 HAHBAXKIUBINIMX 1 HEOOXiTHUX
3ac00iB 3/1iICHEHHS Mepexo/y 10 TapMOHIHHOTO PO3BHUTKY BCiX KpaiH CBITY.

Exomoriuna ocBiTa B iHTepecax CTaJIOr0 PO3BUTKY € iHBECTHIIIEIO B
Haire MaioytHe [3].

Po3BuTOK cramoro cycmiibcTBa CHiI PO3YMITH SIK Oe3lepepBHUI
TIpoLIeC HaBYaHHS, JOCIIDKEHHs MPOOJIEM 1 AnieM, Jie TIpaBiIbHI BilNOBiAI
W pilleHHs MOXYTh 3MIHIOBATHCS B Mipy HakomudeHHs jocBimy. Llimi
HaBYaHHS y paMKax OCBITH B iHTEpEcax CTaJIoro PO3BUTKY MAIOTh BKIIIOUATH
pPO3LIMPEHHST 3HaHb, PO3BUTOK CHELIAIGHUX HAaBUYOK, IHTEJIEKTY,
(hopMyBaHHS KUTTEBOI MMO3MINIT I I[IHHOCTEH.

OcoOMBYy yBary 3aciyroBye €KOJIOTIYHA OCBiTa 1 KyJlbTypa
CTY/ICHTCBKOI MOJIONi. AJPKE €KOJIOTiYyHa OCBiTa 1 BUXOBAaHHS CTYAEHTIB Y
npolieci HaBYaHHA — OCHOBa (hopMyBaHHS MailOYTHBOTrO Ccremiaisicra 3
BHCOKUM ITOYYTTSM OOOB’SI3KY Ta BiIIOBIAAIBHOCTI, 3JaTHOTO i T'OTOBOTO
BIJICTOSITH CBOIO COLIQIBHY TMO3MIII0, NPUHHATH NOTpiOHE pilleHHs WU
BIJIMOBITHO MiSATH Y CKJIAHIA SKOJOTIUHIN CHTYAITI.

Opranizanito 0e3rnepepBHOro IUIICHOrO HAaBYAJIILHOTO TMPOLECY
MATOTOBKM  (paxiBIiB 3a CTYIIEHEBOIO CHCTEMOIO OCBITH OCBITHBO-
KBaJiQikanidiHuX piBHIB «Monoqmmii cienianict», «bakaixaBpy», «Marictp»
3a HampsiMoM «EKoJoris, OXOpOHa HaBKOJMIIHBOTO CEpEJOBHIIA Ta
30aaHCOBaHE MPUPOJOKOPUCTYBAHHs» 31 cremianbHOCTI «Ekomoris Ta
OXOpoHa HaBKOJNWIIHBOro ceperoBuma» B HYBIll Ykpainn 3abe3neuye
(hakympTeT eKOJIOril Ta G10TEXHOIOTII.
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OCHOBHOIO METOIO JIiSUTBHOCTI (haKyJIbTeTy € OpraHi3allis HaBYaIbHO-
BUXOBHOTO  IIPOIECY 3  ypaxyBaHHSAM  CYYaCHHX  MOXJIHMBOCTEH
iHpopMmaniiinux texHonorii HaBuanHs HYDBill Ykpainum, ykpaincekux Tta
3apyOi’KHUX YHIBEPCUTETIB, KW Opi€HTOBaHWH Ha (popMyBaHHS 3HaHb,
BMiHb, HABUUOK MaHOyTHIX €KOJIOTiB, IKi Jar0Th MOXIIMBICTH NpoQeciiHOl
MOOUTBHOCTI Ta ajanraiii 10 BUMOTI PHHKOBOI €KOHOMIKM 3 palliOHATbHUM
MIPUPOJOKOPUCTYBAHHSM, ITOCTIHHOIO OHOBJIEHHS HAYKOBHX EKOJOTIYHHX
3HaHb IIPO HABKOJMIIHE CEPEJOBHUINE 1 CYCIJIbCTBO JUIS CIPUSHHS
€K00e3IIeYHOMY COI[I0-€KOHOMIYHOMY PO3BUTKY JjepxaBu (i ii arpapHoi
chepu) Tpu  po3poOIi 1  BIPOBAHKCHHI  CKOJIOTIYHUX  IHHOBAIH
BUKOPHCTaHHS CYYacCHHX €KOOiOTeXHOJIOTrii, pO3poOKHM 1 3acTOCyBaHHS
CHCTEM eKOJIOTIYHOrO YIpaBJiHHSA oOpraHizamii exosoriyHoi Oe3nexu
BUPOOHMIITBA MTPOIYKIIT Ta CHPOBHHHU.

dakynpreT rorye ¢axiBuiB 3i cnenianbHocTi «Ekororis Ta oxopoHa
HaBKOJIMIIHBOI'O  CEPEJOBHINA» 33  MariCTepCbKUMH  [porpaMamu
BUpOOHMYOro copsimyBaHHs «Ekororis Ta OXOpoHa JOBKULID 32
cneyianizayismy:  «EKONOTIYHMA ~ KOHTPONIL B arpocdepi:  MOHITOPHHT,
racropTu3arisi 1 excreprtuza», «EKomnoris i OXOpoHa BOJHHX pPEcypCiB
arpocepn» Ta JIOCITITHUIEKOrO crpsiMyBaHHS «CHCTEMHMI aHAI3 SKOCTI
HABKOJIMIIIHEOTO CEPEIOBUINIA Ta CKOJIOTiYHA OC3MeKay 3a creyianizayisimiL:
«Exororiude ynpapJiHHS 1 MOMITHKaY, «COLIOEKONIOrYHa eKCIIepTH3a Ta CTaIUH
PO3BHUTOK  C.-T. TEPUTOPIi», «TeXHOreHHO-CKOJIOTIYHA Ta pajialliiiHa Oe3reKay,
«['igpoekororist Ta CHCTEMHHMI aHaII3 BOJHHX €KOCHCTEM.

BigmoBimHO 10 MeMoOpaHAyMY ~— TpO  B3a€EMOpPO3YMiHHS,
miamacaHoro Mk HYBIll VYkpainm Tta yHiBepcureroMm BareninreHn
(Hinepnanam), Bim 19.10.2006 poky Ta 3a crpusuas MOH VYkpainu
MAITICAHO YrOoly 3 METOI 3aCHYBaHHs IpOrpaM OJiep KaHHs IMOABIHHOIO
JIUIUIOMY (CTyTEHs) 3a TakKOK aJaNTOBAHOIO CIIJIBHOI0 MariCTepChbKOI0

mporpamor0 — "BueHHS mpo JOBKULIS (HAYKA TPO HABKOJIHMIITHE
cepenoBuine)" 3a cneyianizayisimu: "SIKICTh JOBKULIS Ta CHCTEMHUU
anami3", "Exomoriunuii MeHemxMeHT 1 momituka", "Ekxomorotesmeuni

texHonorii", "Exoxnorist reochep ta I'IC (Buenns npo I'IC)", "3amosinHa
crpaBa Ta OXOpoHa mpupoiu" 3a HampsmoM “Exonoris, 0XopoHa
HaBKOJMIIHLOI'O CEPEeOBHIIA Ta 30ajlaHCOBAHE NPHPOIOKOPHCTYBAHHS
crnenianpHicTiO "EK0Orist Ta 0XOpOHa HABKOJIMITHBOT'O CepeIoBHIIa".

OTxe, MOXeMO 3pOoOMTH BHCHOBKHM, HIO €KOJOriyHa OCBiTa 1
MPOCBITHUITBO € BAXKJIMBOIO  CKJIQJOBOIO BCI€l CHCTEMH  OCBITH,
3araJbHOJEPIKABHOI EKOJOriYHOI TONITHKHM, MeTa SKOi - (QOpMyBaHHS
0COOHMCTOCTI 3 HAJIGKHUM THIIOM €KOJIOT1YHOI CBiJJOMOCTI.
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CucreMHa i TOCHI/IOBHA €KOJIOTiYHA OCBiTa € JI€EBUM YHHHHUKOM
MJIBUIIEHHST PIBHS €KOJIOTIYHOI CBIJOMOCTI 1 KYJAbTYpH HAaCEJIEHHs,
0COOJIMBO TIPAIiBHUKIB arpocgepu.

[TixBumieHHsT piBHS €KOJOTIYHOI OCBITHM CTYAEHTIB, MaiOyTHIX
CICINAJIICTIB, COPUATHME EKOJIOTi3allii arpOBUPOOHUIITBA, KA € CKIIAJIOBOIO
CTpaTEeriyHoOro po3BUTKY YKpaiHH.
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ENVIRONMENTAL EDUCATION FOR SUSTAINABLE
DEVELOPMENT AT INTERNATIONAL
HARMONIZATION OF MASTER'S PROGRAMS

NataliaM. Ridei, Svitlana P. Palamarchuk
National University of Lifeand Environmental Sciences of Ukraine, 15, Heroiv
Oborony str. 03041, Kyiv, Ukraine, Tel: +38 (044) 527 81 58, E-mail:n_ridei@mail.ru

Programme description. Memorandum of Understanding between
the National University of Life and Environmental Sciences of Ukraine
(NUBIP of Ukraine) and Wageningen University (WUR, Netherlands)
signed on the 19™ of October 2006 defined directions for the further
cooperation. It is amed at the development of joint research projects and
setting up double-degree Master programmes (MSc) for students of both
universities. In particular, it will focus on the following specialisations:
‘Environmental Quality and System Anaysis, ‘Environmenta
Management and Palicy’, ‘ Environmental Technologies and Environmental
Safety’, ‘Geo-Information Monitoring’, ‘Nature Conservation and
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Ecological Network Management’ for the speciality 8.070801 ‘ Ecology and
Environmental Protection’.

In order to adapt Ukrainian national master programmes to European
standards an educational experiment was launched by The Decree of
Ministry of Education and Science (Ukraine) from 19.10.2006 in NAU
since 2007 academic year. According to the experiment settings duration of
Master Programme in NUBIP of Ukraine at the speciality 8.070801
‘Ecology and Environmental Protection’ differs depending on the Degree of
candidates. Thus, for students with Specialist or Master Diploma in other
speciality duration of Master Programme is 1 year, while for students with
Bachelor Diplomaitis 1.5 year.

Students are actively involved in the ongoing NUBIP of Ukraine
innovative researches in the following directions: ecology, environmental
protection, biotechnology, economics and sustainable devel opment, quality
management of environmental resources. Students are encouraged to
participate in the scientific conferences and publish the results of their
research. The performance of students is assessed by the means of
internship journal, marks for tests, exams and assignments, mark for a
thesis. Student, who passes the examination of State Examination
Commission, gets the National Diploma. At the same time students receive
European Diploma at the Partner University.

Aims. Master Programme at the speciality 8.070801 ‘Ecology and
Environmental Protection’ is developed for the students interested in
possibilities to prevent and decrease the negative influences on the
environment. Students learn how to solve these problems by applying
Environmental System Analysistools and methods. In other words, students
are trained to approach a certain problem in a system-defined way: starting
from its causes and sources and ending with the consequences and possible
solutions. Integrated interdisciplinary approach is based on the application
of skills and knowledge from the different disciplines: natural, social, and
technological.

Description of educational directions. Direction ‘Environmental
Quality and System Analysis is aimed to give comprehensive knowledge
on the integrated approach to solving environmental problems. Students
learn main characteristics of ecosystems: integrity, dynamics, emergent
properties, productivity, and self-organization. The structure and different
classifications of ecosystems, properties of biotic and abiotic factors
composing ecosystem are studied. Students learn to assess an anthropogenic
pressure on ecosystems using system analysis tools and methods. The
problems are studied based on the integration of knowledge in natural,
social and technical spheres. Students gain skills in:  application
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environmental system analysis tools to the assessment of environmental
problems; assessment and measurement of the physical, chemical and
biological parameters of ecosystems.

‘Environmental Technologies and Environmenta Safety’ focuses at
sustainable technological solutions for the broad range of environmental
problems. To achieve the effective results direction combines the
knowledge of different disciplines, as following: physical and chemical
technology, agricultural and environmental biotechnology, different
branches of chemistry. The main stress is made on the next topics: the
actual and potential danger of the enterprises to environment and human;
testing the environmental danger of the technological processes; greening
the productions and technological processes; types of the technological
processes control. Students learn: to model and modify existing
technological processes to meet the demands; to control certain types of the
technological processes both in [aboratory and at production; to assess the
potential danger of the agricultural processes (in terms of chemical,
biological and physical pollution of the environment).

Direction ‘Geo-Information Monitoring’ contains courses on the
gathering, storage, processing, exchange and visuaization of spatial data.
Different geo-information tools and methods are introduced. Students are
familiarized with such main topics as, the physics of eectromagnetic
radiation; the specifics of Earth surface and shape; geographic referencing;
types of map projections, series of 1SO standards on geographic
information; remote sensing: main principles, methods and techniques of
data collection, pre-processing and processing; spectral signatures of plants,
spatial data infrastructure; spatial modeling; international cooperation of
Ukraine in the space observations. Broad possibilities of the geo-data
application are discussed; the role of Geo-Information Sciences in solving
environmental problems is stressed. Students get skills in: processing the
remote sensed data: application of the linear stretch and histogram
equalisation; conduction of supervised and unsupervised classification;
application of Geo-information sciences to land monitoring and analysis,
congtruction of a flow chart to solve certain geo-related problem;
formulation the  scientifically-based environmentally sound
recommendations.

‘Environmental Management and Policy’ is aimed to overview the
possihilities of optimising environmental state using integrated approach
(finding the balance between the needs of present society, future
generations, preservation of biodiversity and ecosystem resources). In order
to apply Environmental Management measures more effectively an
organizational structure, work planning and segregation of duties at an
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enterprise are studied. Students learn the main concepts, principles and
peculiarities of Environmental Audit. They are trained to conduct
Environmental Audit meeting the demands of Ukrainian legidative base.
The stress within this educational direction is made on the learning to
distinguish the main actors, their interests and roles in the creation and
evolution of a certain environmental regime. The mechanisms and
instruments of the state environmental management in Ukraine are
considered.

Educational direction *Nature Conservation and Ecological Network
Management’ considers the questions related to the creation and
management of preserved areas. Nowadays nature areas become more
extinct due to the complex of ecological, social and economic pressures.
Therefore the role of nature conservation increases. Students learn different
classifications of the preserved areas, main characteristics and a role of
biological diversity; the legislation on the procedure of area preservation;
Environmental audit of preserved areas; evolution of nature conservation in
Ukraine and in the world; management of preserved areas; principles of the
creation and management of ecological network; a role of Ukrainian
national ecological network in the European ecological network. The
International Conventions on the nature conservation are considered.
Procedure of proclaiming nature areas as preserved is complicated by the
ownership problem. Therefore students learn to involve different actors who
can beinfluenced by the area conservations in the negotiations.

KOHIENIIHUA PABBUTUA CUCTEMbI
JOIMOJIHUTEJIBHBIX OBPA30BATEJIBHbBIX
INPOI'PAMM

Jlpozoosa Buxmopus Heopesna, JKypasnés Bsauecnas Beesonodosuu,
Mesenyesa Oxcana Cmanucnasosna, Tpogumosa Mapuna BukmoposHa,
Hlaeposa 'anuna Bauecrasosna
IOV BIIO «Cesepo-Kasxaszckuil 20cydapcmeeHHblil mexHUu4ecKuil YHugepcumemy,
Poccusi, 2opoo Cmaspononw, npocnexkm Kynakosa, 2,

(8652926801, 8652945475),
ist@runnet.stv.ru, mos@ncstu.ru

Poccuiickas cucrema BbICHIETO HpO(l)eCCI/IOHaJ'IBHOFO O6pa3OBaHI/IH
HaxXoJuTCsa B CTaJuH pe(l)OpMI/IpOBaHI/IH " nepexoaa Ha MHOT'OYPOBHEBYIO
MOATOTOBKY BBIITYCKHUKOB B COOTBETCTBHUU C Tpe6OBaHI/I$[MI/I Bbononckoii
KOHBCHIIWH.
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Ananmu3 onbITa pabdoTHl MO AOMOJIHHUTENEHBIM 00pa30BaTebHBIM
nporpammaM  «Paspaborunk  mpodeccHOHaNBHO — OpPHEHTHPOBAHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIY, «CHUCTEMHBIH WHXKEHep (CHEeUHaIHCT MO
9KCIUTyaTallid anmapaTHO-IIPOrpaMMHBIX KOMIUIEKCOB — ITI€PCOHAIIBHBIX
OBM wu cereil Ha UX OCHOBE)», «CHeHUaNuCT B 00JaCTH KOMITBIOTEPHON
rpadpukn u Web-nusaitna (Web-nuzaiinep)», peamuzyembix B CeBepo-
KaBkazckoM rocynmapcTBeHHOM TexHHUeckoM yHuBepcutere (Poccus,
CTaBporioip), BBISBWII MPOTHBOPEUHs] CYIIECTBYIOIIEH CHCTEMBI, Kak B
CTPYKTypax  CYIIECTBYIOUIMX O0Opa30oBaTENbHBIX IPOrpaMM, TaK U B
TpeOOBaHMAX K UX OCBOCHUIO.

IIpu  coBepUIEHCTBOBAaHWMH  CTPYKTYPHl  JOIOJHUTEIBHBIX
PO eCCHOHATBHBIX 00pa30oBaTEIbHBIX pOrpaMm HEOOXOTUMO
YUUTBIBAaTh, YTO Jt00as NpodeccHOHalbHAsI JEATeNbHOCTh CBsi3aHa C
WCIIONIb30BAaHUEM HH(OPMAIMOHHBIX TEXHOJIOTMH UM  XapaKTepH3yeTcs
TAaKUMH HalpaBJIeHHSIMH Pa3BUTHS KaK II00aiM3auus, MepCOHAIN3AIMS,
MoOmiIbHOCTh. [loaTOMy yBenuueHne HWHQPOPMAIIOHHOW COCTaBJISIOUIEH
pu COBEPLICHCTBOBAHUH CTPYKTYpPBI JIOTIOTHUTEIBHBIX
po(eCCHOHANBHBIX 00pa30BaTENbHBIX IIPOrPaMM IO3BOJIUT JTUHAMHYHO
pearupoBaTh Ha N3MEHEHUS! KOHBIOHKTYPHI PHIHKA TPY/a.

[IpoexTpoBanue coAepkaHHWs MPOrpaMM  JIOMOJIHUTEIHHOTO
npo)eCCHOHANBEHOrO  00pa3oBaHMsl C IMPHUCBOSHHEM JIOTIOJHHTEIBHBIX
KBaJM(UKAIMI TOIDKHO ONMUPATHCS HA COBPEMEHHBIE MTOJIX OJIBI:

- CHUCTEMHBI TOAXO0A K (hOPMHUPOBAHUIO KOMIUIEKCA JOIIOITHUTEIBHBIX
npoecCHOHANBHBIX 00pa30BaTENbHBIX ITPOTPaAMM;

- JIOTHYECKHUE, CTATUCTUYECKUE U TEOPETHKO-TpaOBbIE METOBI 0OPaOOTKH
COJIEp)KaHMsl TIPOrpaMM C MENBI0 YCTAHOBJIEHHS B3aMMOCBS3H MEXKAY
OCHOBHBIMH U JIOTIOITHUTENEHBIMH ITPOrPaMMaMu;

- HWCIIONIb30BaHNE MAapKETHHIOBBIX HCCIIEIOBAHUMA TEHJCHLIUH Pa3BUTHS
PBIHKA MHTEIJIEKTYaIEHOTO TPYAA;

- cocraBieHue mnpodeccuorpamMm And paspaboTku Mojenell obmacteit
KOMIIETEHIINH, OPHEHTUPOBAHHBIX HE TOJBKO Ha BHYTPEHHHUE COIMAIBHO-
SKOHOMHWYECKHE TIOTPeOHOCTH CTpaHbl, HO M Ha oOecreueHne
KOHKYpEeHTOCIocoOHOCTH Poccun Ha MUPOBOM PBIHKE TPYAa;

- OMepaTHBHOCTH OOHOBJICHHS COZIEPKAHUS ITPOTPaAMM;

- ONTHMU3AIMs COJEP)KaHWs JIOMOJHHUTEIBHBIX ITPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX MIPOTrPaMM;

- y4er TpPaKTUKW,  ONbITa  NpPENoAaBaHHs  JOIOJHUTEIBHBIX
00pa3oBaTENBHBIX IIPOrPaMM B Pa3IMUHBIX By3aX CTPAHBI;

- y4eT  MEXAYHapOJHOIO  OIbITA  Pa3BUTHA  JIOTIOJHUTEIBHBIX
00pa30BaTENBHBIX POrPAMM;

- y4eT MHEHHSI CTYJICHTOB.
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Jnst  ycTpaHeHHs CYIIECTBYIOIIUX MPOOJeM TpU  pa3paboTke
poekTa HOBOro IlepeduHsi HampaBIICHWH MOATOTOBKU (JOTOIHUTEIBHBIX
KBaU(pUKAIMHA) €  YY4ETOM  HENPEPBIBHOCTH  MPOQPECCHOHATHHOTO
00pa3oBaHUs 1eIeco00pa3HO UCTIONB30BATh:

- TCOPETHKO-TPa(OBBIC MOJAEIH JUISI TOCTPOCHUS  MYIbTHIpadoB
B3aUMOCBSI3U  COJICPIKATCIBHBIX ~ KOMITOHCHTOB (benepambHBIX
TOCYJapCTBEHHBIX 00Pa30BaTENFHBIX CTAHAAPTOB U TOCYIAPCTBEHHBIX
TpeOOBaHUN K MUHHUMYMY COJACPXKAHUS W YPOBHIO ITOJTOTOBKH IS
MOJYYCHUS JTOTIOTHUTEIHFHON KBAaTU(PHUKAIIMA C YYETOM HEMPEPBIBHOCTU
oOpa3oBaHus W (POPMHUPOBAHUS WHAMBHIYAIBHOH 00pa3oBaTeIbHON
TPACKTOPUU B TCUCHUE BCE KU3HU;

- TEOPETUKO-MHOXECTBEHHBIC METOJBI ISl CTAaTHCTUYCCKOTO aHalu3a
KOPPEISIUH collepKaTEITHHBIX KOMIIOHCHTOB (benepanbHBIX
TOCYJapCTBEHHBIX O00Pa30BaTENFHBIX CTAHAAPTOB U TOCYIAPCTBEHHBIX
TpeOOBaHUN K MUHHMYMY COJACPXKAaHUS W YPOBHIO ITOJTOTOBKH IS
MIOTYYCHUS JOTIOTHUATEILHOW KBATU(DUKAIINY;

- Mojmenu oO0JIacTe KOMIICTCHIWI, OPHCHTUPOBAHHBIX HE TOJBKO Ha
BHYTPCHHHUE COIMAIFHO-3KOHOMUYECKUE TOTPEOHOCTH CTpPaHbl, HO W Ha
obecrieueHre KOHKYPEHTOCITOCOOHOCTH Poccuu Ha MUPOBOM pBIHKE Tpyna
Y HEOOXOIUMBIX JJIsl CO3JIaHusI HOBOTO [lepeuHs HanpaBiICHUI MOATOTOBKU
(TOTIOTHUTENBHBIX KBATH(UKAINIL);

- MapKETHHTOBBIC UCCIICIOBAHUS TIPU aHATIN3E PHIHKA TPYIA;

- TIPEUTOKEHHUS mo HOPMATHBHO-IIPABOBOMY 3aKPEIUICHUIO
(YHKIIMOHUPOBAHUSI TOTIOTHUTEIHHBIX 00pa30BaATEIBHBIX MTPOTPAMM.

[pu pa3pabotke MMAIOTHBIX MIPOEKTOB HE00X0IUMO
PeaTN30BBIBATE CIICIYOIIHE IPUHITHITEL, ;

- B3aUMOJICUCTBHE pa3pabaThIBAEMBIX JIOMOIHUTEIHHBIX 00pa30BaTEIbHBIX
MIPOrpaMM C YPOBHEBOM CHCTEMOMN 00pa30BaHMS;

- oOyueHme, Oasupyroleecs Ha KOMIICTCHIUSIX Kak OOIMX, Tak u
MIPEMETHO-OPUCHTUP OBAaHHBIX;

- MOJYJBHBIN XapaKTep MOMOTHUTEEHBIX 00pa30BaTEIBHBIX POTrPaMM;

- mpumenenne ECTS kak cucrempl, OpHEHTHPOBAHHOW Ha CTYJICHTA,
OCHOBAaHHOW Ha HArpy3Ke CTYICHTa, HCOOXOIUMON I TOCTHKCHUS IIeeh
Mo TmporpamMme OOydeHHs. OTH IIeIH JOJDKHBI  ONPENENATHCS 110
COBOKYITHOMY YPOBHIO 3HAHWI U KOMITCTCHITUH, MOTYICHHBIX CTYICHTAMHU B
Tporecce 00yueHus;

- OpUEHTAITHSI PE3YIbTATOB OOYUICHUS Ha PHIHOK TPY/IA;

- caMOpa3BUTHE JIMYHOCTH Yepe3 (HOPMUpPOBAHUE WHIUBUIYATBHON
00pa30BaTENFHON TPACKTOPUH [UIS TPOPECCHOHATBHOTO, KapbhepHOTO U
JIUYHOCTHOT'O POCTA.
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Ipennaraemsle pelieHHs O peaaM3alMd KOMIUIEKCAa 3aad IIo
pas3paboTke CHCTEMBI JIOTIOJTHUTEIHHBIX podecCHOHANTBHBIX
00pa30BaTeIbHBIX Iporpamm, 00ecTeunBaroNX TIPUCBOEHUE
JIOTIONTHUTENBHBIX ~ KBATM(UKAIWH BO B3aMMOJIEHCTBUM C YPOBHEBOU
CHCTEMOM  BBICHIEr0  NpPO(ECCHOHATBHOrO  00pa3oBaHMUSA  HOCIYKUT
aKTHBHM3allMM pabOThl BY30B M TMOJBEJOMCTBEHHHIX PocoOpazoBaHuio
yupexaennit  JAIIO mo co3maHuio HaydHO OOOCHOBAaHHOW — 0a3bl
JIOTIOTHUTENBHBIX  MTPOPECCHOHAIBHBIX 00pa30BaTENbHBIX IPOTPaMM  C
MIPUCBOCHUEM JIOTIOTHUTENBHBIX KBAJM(UKAIMKA, KOTOpble TapMOHHYHO
BIMIIYTCS B  OOIIyIO  CHCTEMY  TIOBBIIEHHS  KBaJIM(HKALHH,
po(eCCHOHANBHOMN aTTECTAlK M CepTH(UKAIMN CIIEIUAINCTOB.

ENVIRONMENTAL EDUCATION PROGRAMS
FOR RURAL POPULATION

Nagornyuk Oksana N., Nagornyuk Olga S.
National University of Life and Environmental Sciences of Ukraine
03041, Kiev, st. General Rodimtseva, 1a/616
067-298-20-86, onagor nuk@ukr.net

Agroecology education is a problem not only in Ukraine. It draws
attention to scientists in Bulgaria, Poland, Germany, Holland, Belgium and
other European countries, describing the state of farming. They repeatedly
emphasized that the state should encourage, particularly young people, to
agricultural development by implementing agricultural culture.

Rural population is characterized by significantly lower levels of
education than urban residents. Among the villagers have an initia 39%,
35% - incomplete secondary, 20% - compl ete high school, 2% - incomplete
higher and only 3% higher education. Lack of education, including special
training, is the main obstacle on the needs of the local labor market.
Revitalization of the rural population is an integral element in the process of
sustainable rura devel opment.

One form of dissemination of environmental education in rural areasis
the activity of public environmental organizations such asthe All-Ukrainian
Ecological League and Environmental Watch. The main field activities of a
rural development and environmental assistance to governments in rural
areas and local schools. These organizations publish many books and
sketching environment for children and adults. The publication is addressed
to teachers and educators, has received much appreciated. Activities League
is also in cooperation with the natural and national parks. It publishes
educational guidelines that describe the beauty of natural parks. A very
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important aspect of publishing address is aimed at rural residents and
residents of small towns. The organization publishes books and brochures
that focus on the problems of rural development. Promoting educational
programs led lives of young people interested in before ecology activity.
Now she works more than 1000 rural schools with different levels of
education throughout Ukraine. It is expanding its activities in Poland,
Slovakia, Germany and Italy. Despite the fact that environmental education
is not always find understanding from the local authorities, many teachers
spend their own time on these activities, often funding activities at its own
expense. Collaboration of schools with local authorities is an important
aspect of environmental projects. It brings together all the rural community
for development of environmenta cells. Fundamentals of environmental
progress are young people. Great stimulation for international exchange
students are thinking and environmental activities.

In the educational programs of the League included training courses for
teachers and local authorities, workshops for farmers and representatives of
government strategy objectives include environmental management and
environmental development programs. Emphasizes the role of the young
generation as an important partner in the implementation of environmental
objectivesin the agricultural environment.

Dubel [1999] stresses that the main feature of the village, which we
underestimate and does not draw attention isits people who can and want to
work in crop production. To this capital increase in qualitative sense, to
improve farmers agrotechnical knowledge and level of ecologica culture of
the population. Development of the village reflected the level of education
of local residents. In the process of transformation of the village, its
constant and balanced development of the necessary education to residents
steadily increased.

Successful legal basis for environmental protection is essentiad for the
implementation of environmental programs. Privacy laws also form the
basis of educationa activities. This is especially true of adult education.
According Kovalyaka [2005], implementation of environmental education
should be implemented as soon as possible. Authorities must understand
that the effect of training on the implementation of the village will be felt
for several or even dozens of years. Should thus emphasize that the neglect
of educationa activities in rural development drategy could cause the
failure of its implementation.

Involvement of small forms of socia entrepreneurship without possess
the necessary knowledge about their functioning is unlikely. So you need to
gain knowledge to future owners of small businesses not only business but
also the ways his organization, the negative impact of environmenta
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legidation with the legal, economic calculations, attracting the necessary
funds. It is also necessary to develop appropriate programs of schools.
Educational activities appropriate to offer not only the relevant government
organizations, can also use the relevant EU proposals. An example can
serve as a proposal by the European Commission to participate in multi [11
EU Programme to support small and medium enterprises. The program
includes seminars and exchange of experiences among participants.
Knowledge of proper operation of small businesses enables their successful
operation, thereby providing economic efficiency and harmlessness to the
environment.

Introduced school reform is not corrected the situation regarding the
educational opportunities peasants. This situation arose because of many
obstacles. Firgt, it concerned the need considerable financial costs,
particularly when higher education. Moreover, we found a narrow direction
of education, which wanted to get rural and low level of initial knowledge.
As mentioned, there isa very big difference in the level of higher education
and secondary education in rural and urban areas. Urban population in the
total number of students is five times greater than from rural areas. This
Situation is typical in EU countries, where education of rural population
(aged 25-59 years), actually no different from urban residents. Remember
that increasing intellectualization of labor skills and speeds up devel opment
activities for their own welfare.

Rural schools within the structura and policy reform that is currently
conducted in the country. Depending on regional needs, secondary schools
will have the appropriate fields. Currently, work is performed with the
standardization of specialized training in order to adapt it to agricultural
requirements, and changing directions and learning profiles. Educational
reform is the establishment and training of the latest and special software.
This includes training in the village. The ground of business is hard work
and respect for human labor, responsibility for their property, modernization
ambitions and focus on success.

Unlike countries with developed economies, the existing differencesin
education between rural and city significantly reduce the effectiveness of
management in this sector. Together with significant overpopulation, this
sector is characterized by a substantial share of domestic producers.
Important actions to improve the situation in the country is developing
various forms of agricultura business activities, which allows alternative
employment of the population of these territories. However, this requires
increased activity of the rura population and support for their own good,
which is concerned with facilitating access to education in rural aress.
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OIIBIT MOAT'OTOBKH CHEIIUAJIMCTOB B
OBJIACTU BUOMEJUIINHCKOU NTH)KEHEPUHN

bvix Anamonuii Msanosuu
Xapvkosckuil HAYUOHATLHBLIL YHUGEPCUMEM PAOUOINEKMPOHUKY, np. Jlenuna, 14, 2. Xapvkos,
61166, Yrpauna, m.38-057-70-21-364, E-mail: bykh@kture.kharkov.ua

Konenn 20 Beka XapakTepeH LIMPOKMM BHEIPEHUEM YCTPOMCTB
9JIEKTPOHHOM TEXHUKH B pa3iM4HbIe cepbl HAPOJHOTO XO3SIHCTBA, B TOM
YHCIle B TAKyl0 JIAJIEKYI0 OT DJIEKTPOHHKH 00JIaCTh, KaK MeIUIWHA. JTO
CTaJI0 BO3MOXKHBIM OJiaroziapsi TOMY, 4TO BO BCEM MHUpPE OHOJIOTH, MEIHKH,
(U3MKH, MaTeMaTHKH U TEXHUYECKHE CIICIHAINCTBl OObETUHMIN YCUITHS
JUIS PEIISHHS] BOMPOCOB, CBSI3aHHBIX C CO3/IaHHEM JUArHOCTHYECKOTO U
TEpaneBTHYECKOr0 000PYIOBAHUS ISl MEHIHHBI.

Jls obecrieueHrs MOArOTOBKH HAYYHBIX M TEXHHYECKHX KaJpOB B
9TOM HalpaBJIeHUH 10 MPEAIOKEHHI0 akaneMuka bepra A.W. BnepBrble B
Coerckom Coroze B 1962 romy Obula Hayata IOATOTOBKA JaHHBIX
CHenuanicToB B JIGHMHTPAJICKOM 3IIEKTPOTEXHHYECKOM HHCTUTYTEe. OHU
JIOJDKHBI OBUIM 3HAaTh CTPOEHHWE M OCOOEHHOCTH J>KHMBOTO OpraHU3Ma,
MOHUMATh MPOOJIEMBl M TOTPEOHOCTH Bpadeld M yMeTh pa3pabaThiBaTh
ME/IMIMHCKHE TEXHUYECKHE CPEJCTBA, KOTOphIE MOIVIM OBl pemarb 3TH
poOJIeMbl C YY4E€TOM COBPEMEHHBIX JOCTIDKEHHH  (pHU3MKH, XHUMUH,
JIIEKTPOHHKH.

[TpumepHO B 3TO XK€ BpeMs IMOATOTOBKY CTYACHTOB B oOnacTu
OMoMeNMH)KeHEpUN Hadand M HauOosee pa3BUTbIe CTpaHbl Mupa. Ho B
CIIIA yxe B 1992 romy Obuto BeIMymieHO 1500 crenuanucToB TAHHOTO
HampaBieHus, a B Poccuu Tompko depe3 nmecsath et (2002 r.) - 300
YEeJIOBEK.

B VYkpamHe B XapbKOBCKOM HaI[IOHAJHHOM YHUBEPCHUTETE
pamuoanekrponuku (XHYPD) B 1982 romy Obuta opraHu3oBaHa mepBas B
Vkpanne kadenpa, Koropas Hadajga IIOJrOTOBKY CTYIEHTOB IO
CHELUaTIbHOCTH «JJIEKTPOHHAsT MEIUIMHCKas amnmaparypa». OHH MOTIH
pa3pabaThiBaTh W AKCIUTYaTUPOBATH JTOCTATOYHO MPOCTYIO MEIUIMHCKYIO
TEeXHUKY (YCWJINTEIH OWOMOTEHINANIOB, JJIEKTpOoKaJpHorpadpl M T.IL.).
Exeroanenii mpuem  coctaBisul 25 denoBeK. B Hacrosimee Bpems B
VYkpaune okoio 20 BY30B BEAYT MOATOTOBKY CHEIHAIUCTOB MEIUKO-
TEXHUYECKOTO MPOQUIIS.

KBanudukanms, KoTopylo Moiydald Hallld CHENUaTUCTHI, OblIa
obmel Juis  crnenuanucToB (DaKkyJabTeTa OJIEKTPOHUKH — HWHXEHep
3JIEKTPOHHON TEXHUKH.
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Kak u3BecTHO, Iporpecc He CTOMT Ha MecTe, M Ha CMEHY ITPOCTOH
MEMIIUHCKON 3JCKTPOHHOW TEXHUKE CTaId TPUXOJUTH JIOCTATOYHO
CJIOKHBIC YK€ HE MPHOOPHI, & CUCTEMBI M KOMILICKCHI, KOTOPBIE BKIIFOYAIN
HE TOJBKO U3MEPUTEIIbHBIC WM TCHEPHUPYIOUINE YCTPONCTBA, HO H
CHUCTEMBI aHAJM3a TONYyY4eHHOH wHpopMarmu. B Hacrtosmiee Bpems
TAaKOBBIMHU SIBIISIEOTCSI COBPEMEHHBIC WHTPOCKOIUYECKUE MPHOOPBL: OT
JIOCTATOYHO TIPOCTHIX  YJIBTPAa3BYKOBBIX CKAaHEPOB JIO TO3UTPOHHO-
SMUCCHOHHBIX TOoMorpado. Ilomydaemas or HHUX uUHQOpMAIW HE
OONICTTPOMBIIIUICHHOTO HAa3HAUYCHHs, a BECbMa CIEIU(PUUCCKas, MO3ITOMY
BO3HHUKJIA HEOOXOJUMOCTh MOJATOTOBKH MH)XCHEPOB HE TOJBKO B 00JacTH
AJIEKTPOHHUKH, KOHCTPYUPOBAHUS M TEXHOJOTUU TPOHM3BOJICTBA alapaTos,
HO W OHWONOruu, OMOXUMUH, OMO(PHU3UKH, B TOM YHCIIC B3aMMOJCHCTBUS
O0nooOBekTa (YENOBEKa) C pAa3IMYHBIMH BUIAAMH (DU3HYECKUX ITOJNEH
(YnBTpa3ByKOBOrO, PEHTTCHOBCKOrO, TaMMa). B Hacrosmiee Bpems
mucnuuinHa  «OCHOBBI TEOPUM M TEXHUKH WHTPOCKOIUHY»  SBISCTCS
0azoBoii i cryneHToB XHYPO.

B 1996 romy kadenpa modydywiaa HasBaHue Kadeapsl
OMOMEIUIIMHCKHAX DJICKTPOHHBIX YCTPOMCTB W CHCTEM, H Hadaia
MTOJITOTOBKY CIEIMATMCTOB B 00JaCTH OMOMEIUIIMHCKON SICKTPOHUKH U
OMOTEXHUYICCKUX M MEIAUIIUHCKHX allapaToB U CUCTEM.

B HacTosmiee BpeMst YKpanHa MTUPOKO HHTETPUPYETCS B MUPOBYIO
cucTeMy HoAroToBKH KajpoB. ComocraBuB y4deOHble miaHel XHYPO ¢
Y4eOHBIMHM TUTAHAMHM BY30B MHpA, KOTOpBIC IPOBOIAT MOATOTOBKY IIO
CHeIHaTbHOCTH «BUOMEIUIIMHCKAS HHXKEHEPUS», MOXXHO KOHCTATHPOBATH,
YTO BCE OHU OYCHH OJM3KU IO CONCPKAHWIO. Takue IUCIUILIMHBI KaK:
«AnanoroBas u  mudpoBas  CXeMOTexHUKa»,  «buorexHudeckue
MEMIIUHCKHUE DJICKTPOHHBIC YCTPOHCTBA U CUCTeMb», «buodmsuka u
METOABI  MEIWKO-OMOJIOTHMYECKUX  HCCIENOBaHUi»y, «buoxumus u
JJIEKTPOHHEIE cperncTBa (U3UKO-XUMHUIECCKUX HCCIICIOBAHUID,
«MHUKpOIPOIIECCOPHBIC CHUCTEMBI W UX CONPSHKCHHE C BHCITHUMU
YCTPOHCTBAMH OHOTEXHUYCCKUX MEJUIUHCKUX aIllapaToB M CHCTEM),
«HpopMaMOHHBIE ~ MEIMIIMHCKUE  CUCTEMBD», —  IPUCYTCTBYIOT
MIPAKTHIECKH BO BCEX yUCOHBIX IUIAHAX CIICIMAIbHOCTH «BroMenumuHcKas
WH)XEHEPUS BY30B MHpA.

B mHacrosmee Bpems cymep aKTyalbHBIM CTAHOBUTCS BOIPOC
aBTOMATU3UPOBAHHOW  OOpabOTKM  JIMATHOCTUYCCKUX  M300paKeHHH,
MOJYYCHHBIX C TOMOIIBIO  CIOXKHEHIIAX  3JIEKTPOHHO-MEIUITTHCKUX
WHTPOCKOMMYECKUX CHUCTEM. MBI IojlaraeM, 4Tto M HaM Hamo Oyaer B
Oykaiitiiee BpeMs BECTH IMOJIOTOBKY HAIIIUX CIICI[UAUCTOB HE TOJBKO B
00JTacTH AIIEKTPOHUKY U Onodu3uku, HO U B obnactu | T-TexHOMmoruii, xotrs
KaK BHIHO U3 BBINICTIPUBEICHHOTO MEPEYHS TaKUe HApaOOTKU Yy HAC YKe
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ectb. Bce 3TO HeoOXoAMMO AJIsl TOrO, YTOOBI CIIEIHAIHUCT B 0OOJACTH
OMOMEIUHKEHEpUH ObUT HE TOJNBKO  IOJB30BATEIEM  H3BECTHOTO
MPOrPaMMHOTO  OOECIEUeHHUs, HO H MOT €ro  CaMOCTOSTEIbHO
pa3pabatbiBaTh. Takas HEOOXOOUMOCTh OOYCIOBIIEHA TEM, YTO JJISI HYX]
MEIMIUHE TpeOyeTcs crenuduyeckoe MporpaMMHOe oOecreueHue, a
WCTONB30BAHUEC  YHUBEPCAIBHBIX IMPOTPAMMHBIX  IAKETOB, KOTOPHIC
JIOCTATOYHO M30BITOYHBI, HE BCET/Ia OMPaBIaHO, a TIOJ[4aC OHO HE COJCPIKUT
HEOOXOMUMBIX JIAHHBIX Ui O0pabOTKM MEIMIIMHCKUX HW300paKCHUN.
NMeHHO ¢ 3TOW TEnmpl0 JUIsl JAHHOTO HANPAaBJICHUS YHTACTCS KypC
«CpencrBa 00pabOTKH OMOMETUIIMHCKUX U300PaKEHUI.

B mHacrosmiee BpeMs B JUIUIOMHBIX, MAaruCTePCKUX |
JIUCCEPTAIMOHHBIX PaboTax MBI yICIAIEeM MHOTO BHUMAaHHS (DU3UKO-
MAaTEeMAaTHYECKOMY MOJCITHUPOBAHHUIO PA3JIMYHBIX CHUCTEM YEJIOBEYECCKOTO
OpraHu3Ma, XOTS OSTH BOIPOCH SBJISIOTCS OYEHb HE MpocThiMu. [lo
HACTOSIIIETO  BPEMEHHM  HE  CYIIECTBYET  IEJIOCTHOW  MOJIENHU
(yHKIIMOHUpPOBaHUs JI000Oro Ouomormdeckoro oObekra. Te OTHenbHbIE
MOMBITKA ~ (PU3UKO-MATEMATUYECKOTO  ONMUCAHHWA PabOTBI  OTHEITBHBIX
OMOJIOTHYECKUX CHCTEM CHJIBHO YIPOIICHBI, XOTS JaXXe 3TU IPOCTHIE
MOJIENTA TTO3BOJISIOT JIOCTATOYHO YETKO YSICHUTH MPUPOAY MPOUCXOISIITIX
MPOIIECCOB ¥ pa3padaThiBaTh COOTBETCTBYIONIME MEIUKO-TEXHUYCCKUC
TpeOOBaHUS K CO3/1aBaEMON MEIUIIMHCKON TeXHUKE. MENUKU TOBOPAT, YTO
(hU3UKO-MATEMATUYECKOC  MOJCITUPOBAHAE B  MENUIIMHE  ITO3BOJISET
CO3/1aBaTh JIOKA3aTEIbHYIO, @ HE CTATHCTUYCCKYIO MemuimHy. I[loaTomy B
y4eOHbIC IUIaHBI BBEJCH Kypc «MareMaTHueckoe MOJICIUpOBaHUe B
OHOJIOTHH U ME/TUIIHEY.

st Gomee (yHIAMEHTATBLHOW MMOATOTOBKHM HAIUX CTYICHTOB K
Oynymielt co3umaTenabHOW paboTe, HauMHasi OyKBaJbHO C MEPBOrO Kypca,
MBIl IIMPOKO TPUBJICKaEM WX K HAy4YHOH paboTe B  HAmHUX
HCCIIEIOBATEIBCKHUX J1abopartopusix. [1o pe3ynbratamM 3THX HCCICIOBaHUN
HAIIUMU CTYIEHTAMH €XKET0HO myOnukyercs 10 40 TOKIIa OB HA HAYIHBIX
KoH(pepeHIMAX pa3auyHoro ypoBHs (Ykpauna, Poccust, bonrapus).

OCMBICTHBAsT HIMPOTY MOHATHS «BUOMETUIIMHCKAS UHKEHEPHS,
MBIl TPUILDIH K BBIBOAY, YTO JTO OoOJee IIHPOKOE IMOHATHE, YeM
«bUOMEUIIMHCKAsT AIEKTPOHUKA» WIH «BHOTEXHUYECKUE METUIIMHCKUC
ammapaTsl M cucTeMb», nodtomy B 2008 romy B XHVYPOD Hauara
MOJrOTOBKA  0akaJiaBpoB IO  HampaBlieHHIO  «bromenunuHckas
WH)KEHEPUs», a B HACTOAIICEC BpeMsl BeeTCs padoTa I0 JIMICH3UPOBAHUIO
MaruCTEPCKOW MOMTOTOBKH. DTO, BO-TIEPBBIX, 0OJiee TOYHO COOTBETCTBYET
HBIHENIHEMY JTally pa3BUTUS MEIUIMHCKONH TEXHUKH, 4, BO-BTOPBIX,
MTO3BOJISICT HAIIMM  BBITYCKHUKAM JTyYIlIe BIUCHIBATECS B MHPOBOI PBIHOK
Tpy/Aa, KOTOPBIH TpeOyeT Bce OOIBIIE JAHHBIX CIICIHATUCTOR.
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Moyzesova 16, 040 01 Kosice, Slovakia, tel: +421 55 2342126,
e-mail: renata.orosova@upjs.sk

Introduction

The author of this paper describes the main theoretic issues of micro-
educative anayses in education, which cannot be substituted in the
pedagogical teaching training. Unfortunately, in our conditions, these
attitudes have not been applied into the universities programs yet. This
article contains results of the survey which is focused on application of
mi cro-educative analyses into the conditions of PF UPJSin Kosice.

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
Bajtos, Orosova, 2009). 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 ther
schoolmate (Kapanja, 2001). This type of teaching is creative because the
student’ s performance is videotaped and later evaluated. For some students
it could seems, that what istaped isjust an artificial unreal lesson and in the
redity it would be different (Bgjtos, 2009). 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 isto 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).
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The survey of attitudes and opinions of the students at Faculty of
Science UPJS in Kosice on application of microteaching and micro-
educative analyses

Aim of the survey

To obtain students? opinions and attitudes to application of microteaching
and micro-educative analyses in the conditions of PF UPJSin Kosice.
Objective of the survey

Attitudes and opinions of students towards application of microteaching and
mi cro-educative analyses.

Research methodol ogy and organisation of the survey

Survey was carried out on students (pre-service teachers) within the subject
General Pedagogy and Didactics in conditions of PF UPJS Kosice In
survey, there were questioned 118 students, who in school years 2007/08
and 2008/09 were attending the subject General Pedagogy and Didactics
and experienced microteaching and micro-educative analyses. On survey
was used a method of questionnaire. The questionnaire was anonymous and
consisted of 20 closed items and 5 half-closed items.

Partial survey results

Selected partial survey results, due to the limited size of this paper, were
evaluated and clearly presented into the tables and graphs.

Was it useful for your future teaching practice an observing and evaluation
of micro-lessons?

Graph 1: Contribution of micro-lessons in future teaching
practice
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What do you concern as the most positive/ the biggest advantage of
microteaching?

57



Graph 2: The positive of microteaching
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I nterpretation of partial survey results

Observing and evaluation of micro-lessons concern as a help for future
teaching practice 80.51% of students. 30.51% of the respondents think that
micro-lessons definitely helped them in preparation for teaching practice,
the opinion ,rather yes* hold 27.97% of the respondents and the opinion
,yes' hold 22.03% of respondents. 19.49% of students think that micro-
teaching probably did not help them in preparation for future pedagogical
practice. The non-substitutable position of microteaching and micro-
educative analyses in pre-gradual preparation of pre-service teachers
presented the mgjority of the students. For the positive of microteaching,
55.08% of the respondents consder a possibility to try a role of the teacher,
15.25% of the respondents think that constructive criticism helped them in
future teaching practice. Right choice and understanding of teaching
methods and techniques see 55.08% of the respondents as the negative of
the carried out micro-lessons.

=
o
.

Conclusion

The aim of innovation in pregradual preparation of future teachers is that,
every future teacher would have a possibility for self-improvement and a
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 teaching practice.
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Introduction

New tasks in relation to teaching profession are related to transformation of
the school system. Teacher education has to come out from priorities which
anew school will have in future. Thereisincreasing attention on improving
the quality in pregradual preparation of students and necessity to innovate
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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 a
teacher.

Pregradual preparation

We should consider a students' pregradua preparation 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 pedagogicd-psychological
preparation has an important role during teachers pregradual preparation
alongsde with obtaining competences within selected study subjects
(Bajtos, Orosova, 2009).

Microteaching

Microteaching is a new way of training for future teachers in ther
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 higher 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-
evaluation and self-education. It gives them a rea view on them as pre-
service teachers and also realistic practical experience (Orosova, 2009).
Thisis away how future teachers can critically analyse themselves and get
trustworthy feedback.

Results of empirical research

Aim of the research

To obtain teachers opinions and attitudes to innovations in pedagogical-
didactic preparation of students in study program Teaching of academic
subjects.

Objective of the research

Attitudes and opinions of teachers who are teaching at primary and
secondary schools to innovations in pedagogical-didactic preparation for
students.

Research methodol ogy and organisation of the research
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Research was carried out on teachers of natural-science subjects at primary
and secondary schools. Altogether 414 teachers took part in this research.
On research was used a method of questionnaire. The questionnaire in
electronic form was anonymous, consisted of 28 closed items and one open
item.

Research results

Due to the limited size of this paper we present the research results not at
full length.

Hypothesis 1: Teachers in practice recommend orientating more on
development of psychodidactic competences than on subject-professional
competencies during pedagogical preparation of future teachers (a pre-
service teacher training).

This hypothesis was verified by non-parametrical signed-rank (one-sample
paired) Wilcoxon test indicated order. We compared ordinals data from
Likert scale concerning the extent of development for psychodidactic
competences in the past and in the present. On the basis of calculated
figures z=-1.627 and p=0.052, we come to conclustion, that hypothesis was
confirmed.

Graph 1: Psychodidactic competences vs. subject-specific
competences
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Hypothesis 2: Teachers in practice assuming that microteaching will
improve teachers competences of pre-service teachers (future teachers)
more than traditional teaching methods and practices.

The hypothesis was verified by a chi-square test of goodness of fit, where
caculated figure 0.990865662 is higher than the figure 0.95179101
presented in the table. Therefore we conclude that the hypothesis was
confirmed.
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Graph 2: Microteaching as a technique for development of
teaching competences

200

175

150

125

100

163

147

74

75
50
25 9

ol 1 e—

1

The number of respondents

‘I:l no M rather no Oyes Orather yes M definitely yes ‘

Interpretation of research results

Teachers in practice evaluated their pre-gradual preparation in relation to
professional competences. Considering their experiences  within
pedagogical practice, 53.92% of teachers recommend always and 41.52% of
teachers recommend often develop psychodidactic competences in pre-
gradual preparation of pre-service teacher. In reation to psychodidactic
competences, the teachers recommend activating students? thinking,
developing creative and critical thinking (75.60%), motivating students?
cognitive and learning activity (65.22%), and creating favourable social,
emotional and working climate (55.07%). In relation to subject-professional
competencies, the teachers recommend obtaining scientific bases also from
other related scientific subjects (52%). From the total number of 414
respondents, 394 respondents expressed their opinions, 60.15% expressed
their opinion positively and only 2.54% expressed their opinions negatively,
what claims that the teachers are convinced about the positives of
microteaching as a technique for developing of teaching competences.
Under strength of microteaching, 61% of respondents highlighted a training
of partial psychodidactic skills, it means a choice of teaching method,
organisational forms, materials and aids and etc. 40% of respondents see
advantages of microteaching in immediate feedback and 38% in
approximation to real school conditions. The biggest weskness of this
microteaching application in pre-gradual preparation for 45% of
respondentsisthat it is time consuming.

Conclusions

Implementation of microteaching in pre-gradual preparation of pre-service
teachers has an important role mainly in their psychodidactic preparation.
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Even thought students are often influenced by concerns and fear of
recording camera, in the third phase of microteaching their concerns are
vanishing and they are concentrating mainly on the quality of their short
lessons (micro-sessions), where it is possible to see interaction between
teacher — student, cooperation, communication, management of work,
timing of lesson, working style, a way of evaluation, teaching methods and
forms, using didactic and technical materials and aids.
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(I)IJIOCO(I)C])KI/II@ BUMIP
TH®OPMATHU3ALII OCBITH

Ilpeobopcoka 1., Hayionanenuti nedacoziynuil ynieepcumem im.M.I1 [Jpazomanosa, Kuis
IIpeobopcokuil B., XmenvHuybKkuil HayioHaiwHUlill yHisepcumem, Ykpaina

3niticnennst  dinocodepkoro pediekcii  iHpopmarnzanii ocBiTH

BiIOYyBaTUMEThCSI HA OCHOBI TNEPEOCMUCICHHS  OHTOJIOTIYHHX  Ta
AHTPOIOJIOTIYHUX 3acajl JaHOro ()eHoMeHa. [IPUHITUIIOBO BAaXKIMBHUM ISt
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BH3HAYEHHS! OHTOJIOTIYHUX 3acaJl Cy4acHOI OCBITH € PO3YMiHHS THX 3MiH,
o0 BiIOYBA€ThCA B IMBUTI3ANIMHOMY IOCTYI JItoACTBa. [lepemycim e
CTOCYETBCSI TOro, IO B 1H(OPMALIHHOMY CYCHIJIBCTBI  JIKEpENo
MIPOJYKTUBHOCTI O’ S3aHO 13 TEXHOJIOTI€I0 TeHEpyBaHHS 3HAaHHSI, 00pOOKH
iHpopManii Ta cuMBOJiYHOI KoMyHikamii. OcobnuBicTh iH(pOpMAaIiifHOrO
croco0y pO3BUTKY MOJSITAE Y TOMY, IIO 3IIHCHIOETHCS BIJIMB 3HAHHS HA
came 3HaHHS SIK TOJIOBHE JDKEPENIO IMPOAYKTUBHOCTI, OCKIJIBKM OCTaHHS
3aJIe)KUTh, B TEPIIy 4Yepry, BiJ 3JaTHOCTI C€QEKTHBHO 0OpoOIATH 1
BHUKOCTOBYBaTH iH(opMalito, 3aCHOBaHy Ha 3HaHHSX. Tak, JIFOJICbKA TyMKa
crae 0Oe3mocepeHbOI0 BOPUPOOHMYOIO cwioo. KpiMm  TOoro, HOBI
iH(pOpMAaIiifHI TEXHOIOTIi CIPUYMHIOTH CTBOPEHHS HOBOI'O CITiBiJHOLIEHHS
MIX COIIIEHUMHU TIPOLIECaMH CTBOPEHHS 1 00pPOOKH CHMBOIIB; BiIKPUBAIOTh
MOXIIUBICTh MHTTEBOTO JIOCTYIY /10 HUX BcCi€i ruiaHerd. Lls HOBa sKicTh
cydacHOi  mmBumi3amii  ekciorikoBana — M.KacrembcoM — KOHIIETITOM
«iH(OpMaLiOHAIBHICTEY, M SIKUM BiH pO3yMi€ «aTpuOyT colialbHOI
oprasisaiii, B SIKiii 3aBJISIKH HOBUM TEXHOJIOTIYHHM yYMOBaM...IT€HEPYBaHHS
Ta Tmepemada iHdopMamii cranu  (QyHAAMEHTAJIBHUMH JDKEepeIaMu
nponykTUBHOCTI 1 Bimagm» [1, 42]. B indopmaniiiHoMy cycminbCTBi
iH(OpMaIifOHANBHICT, BHUCTYNA€ NPOBIJHOI OHTOJOTIYHOIO 3acajolo
Cy4acHOI OCBITH SIK COLIQIIEHOTO IHCTUTYTY, 3YMOBIIIOIOYM TOTpeOy B i
CTPYKTYpHIl peopranizamnii depe3 3Ha4yHi Moaudikamii cycrniibHUX (GopMm
MIPOCTOPY 1 Yacy, BAHUKHEHHS HOBOI KynbTypH [ 1, 496].

BusHaueHHs1 aHTpomHoOJOriUuHMX 3aca] iHpOpMaTH3alii OCBITH
OpIEHTYIOTh HAC Ha 3’CYBaHHS MOXKIIMBOCTEH, pH3HKIB Ta HeOe3MeK, 10
CTBOPIOIOTBCSL B Tporeci iHQopmartum3zaii ocBiTHboro mpoctopy. Ilpm
OMY BHXIJHUM METOJOJIOTIYHIM OpPIEHTHPOM BHUCTYIIATHME IPUHIIHI
aHTPOITHOCTI, SKUA Yy JaHOMY KOHTEKCTI O3Ha4yaTHME, SIKUM YHHOM
iH(opMaTH3aLisl OCBITH CHPUSITHME PO3BHTKY OCOOMCTOCTI, 30€peKeHHIO
(TIOZICBKOTO B JIIOAMHI». KpiM ychoro iHIIOro MaeThesi HAa yBa3i KOMILIEKC
cnenudiyHUX eJIeMEHTIB, a came: 30epeXeHHs ICTOPUYHOI CITaKOEMHOCTI
MEXaHI3MIB  COIIIOKYJBTYPHOI ~TaMm’sTi, 3amo0iraHHs HEOEe3MeYHOCTI
TepepBy  IMBUTI3AIIIIHOIO  JOCBiy. Tomy Hiska iH(opmaTu3alis
OCBITHBOT'O TIPOCTOPY HE MOXKe OyTH BUIIpaBlIaHa, SKIIO B Iponeci ii
peaizauii 31iHCHIOETBCSI BigBEPTHI HACTyNm Ha OCOOMCTICHHI HpOCTIp,
BiIOyBAETHCSI HOT'O TOTJIMHAHHS 1 PO3YMHEHHSI Y BIpTYyallbHIM peasbHOCTI,
TOOTO HAeTbcs TPO ocoOucTicHMK BHMip iHQopmarizamii B  OCBiTI
COLIIOKYJIbTYPHHUI (heHOMEH.

dinocodist 0cBITH, PO3MIPKOBYIOUM NPO IIiJIi OCBITH, BUXOAUTH 3
meBHOro 00pa3y mroauau. CaM XapakTep HeJarorivHol Teopii 3aIeKHUTh Bijl
TOrO, SIKi (hisocochKi ySIBIEHHS TPO JIOJWHY MOKJIaJeHi B 1 OCHOBY, Ha
SIKMA OCBITHIM imean JmaHa Teopiss Mae opieHtyBatucs. CBoepiaHe
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AHTPOIIOJIOTIYHE 3PYIICHHS B HOBIH IMapaJurMi OCBITI BU3HAYA€THCS CAMHUM
JyxoMm Hamoi no6u. HoBa ines ocBiTM mOB’si3aHa 3 IMOTPEOOIO 3aydUTH
JIIO/IMHY JI0 TMOCTIHHOTO aKTUBHOT'O IMPOILECY BiJKPHUTTS, 3aCBOEHHS CBITY 1
camorti3HaHHA. Tak, OCBITHIM i/1€asioM, 1o MPOIOHYETHCSI CHHEPTETHKOIO, €
KpeaTHBHA, BIJNOBiJaNbHa, JAUCKYPCHUBHAa OCOOWCTICTb, 3/aTHa IO
caMoopraHi3ailii, CaMOpO3BUTKY i BUOOPY camoi cebe.

TBOpPUYICTH SIK apPXETHIT KUTTEISIIBHOCTI € OCBITHBOIO HACTAaHOBOIO
W B kpurtmuHid mnexparoriti I1.®peiipe. OOOB’SI3KOBOI0  YyMOBOIO
CTaHOBJIGHHsSI KpeaTHBHOi ocobucrocti € cBoboma. Tomy Opa3uiibChbKHit
TeJlaror BU3HAYA€ OCBITHIO METY HACTYITHUM YHHOM: 3BUIBHHUTH JIIOIUHY
BiJ Oyab-sIKOTO NPUHWKEHHS, a OCBiTa B KPUTWUYHIH IENarorimi mnocrae siK
MPaKTHKa CBOOOAM, sIKa PO3YMIETHCS SK HEOAMIHHA yMOBa MPOLECY
CTaHOBJIEHHsI OocoOucTocTi. [HIMI MpencTaBHUK paJuKaIbHOI MeNaroriku
A.lnmiy mpononye BigMoButhcsa Big HOmo Faber sk oceitHboro imeany,
SIKMH 30pi€HTOBAHWH Ha aKTHBHE IEPETBOPEHHS OTOYYIOUOI'O CEpEeAOBHIIA.
HaromicTb aBTOp aHTHIIEArOTiKM BBa)KA€, IO OCBITHIM 1/1€aJIOM Ma€ CTaTH
JIIOJIMHA, SIKA BU3HAE€ aBTOHOMHICTB 1 3HAYUMICTh 1HIMB1IyaTbHOI CBOOOIH B
MIXXOCOOHMCTICHOMY CIUIKYBaHHi, Oy/lye CBOI CTOCYHKH 3 IHIIUMH JIFOAbMHU
Ta MPHUPOOI0 HA OCHOBI B3a€MOITOBATH, TBOPYOCTI 1 ETHYHOI CaMOIIIHHOCTI.
Hameneni nesixi mpuxiiamu (OpMYIIOBAHHS OCBITHBOTO ijeany i METH B
cydacHiii Qimocodii ocBiTH ii mpoBimHUMY TpeacTaBHUKAMH. OUYEBHUIIHO,
o iHpopMaTH3allis B OCBITI Ma€ OPIEHTYBATUCS HA HBOTO 1 Y3TOKYBaTHCS
3 METOIO OCBITH.

[NoznTuBHMI BIIMB iH(GOpMAaTH3allii HAa OCBITHI MPOLECH JESIKOI0
MIpOIO CIPUYMHEHUH MoTpedamMu rirodasizarii sk 00’ €KTHBHO 3yMOBJIEHOTO
MIPOIIECY 3POCTaHHSI 3arajlbHOI B3a€MO3aJICKHOCTI KpalH i CO03iB KpaiH B
YMOBax pO3LIMPEHHsI OOpiiB Cy4acHOro cBiTy. B ocHOBI KymbTypHOI
CKJIaZIoBOi riro0arizamii Jie)kaTh HOBI TEXHOJOT] BHPOOHWITBA 3HAHB,
3ac00iB CIIJIKYBaHHS, pPE3YJAbTaTOM SKHX € 30JIDKeHHS HapojaiB B
KyAbTYpHOMY  IDIaHi.  €Bpomneicbkuii ~ MoHONOr  yce  OijbIn
MIEPETBOPIOETHCS HA TUIAHETApHUH Aianor. TemepimHs reokyabTypHa Ta
TeOMOJIiITHYHA KapTHUHA CBITY CTa€ OIIBIN CXO0XKOK Ha IUTIOPATiCTUYHUN
0o0pa3 JHMCKypCy pi3HHX [UBITi3aid i3 I[IHHICHO-PIBHOZHAYHUMU
ICTOpUYHUMH HaqO0aHHAMH. B yMOBax MyJbTHUKYJIBTYPHOTO OCBITHBOT'O
cepeoBuIna iH(GOpMATHU3AIlisl OCBITH BHUCTYIAE 3aCO00M BITPOBAKCHHS
OCBITHBOI MOJIITHKH, CIIPSMOBAHOI Ha BiJXiJ BiJl YHI(IKYIOUOro AUCKYpCY
MOHOKYJIBTYPH 1 CTBOPEHHSI YMOB [UIsl PiBHONPABHOTO CHiBiCHYBaHHS
YUCJIEHHUX KYJIbTYp, CTHJIIB JKUTTS 1 MUCIIEHHS, IPUTAMAaHHUX Pi3HUM
€THIYHMAM, COLiaJbHUM 1 pemiriiiauMm rpymam. ToOTo HaeThcs mpo
BUKOPHUCTAaHHS Tpolecy iHGopMaTH3amii sk 3HApSIIA TeMOKpaTH3aIlii 1
rymanizanii ocBiTHbOro mpoctopy. IHpopmaTHu3alis OCBITH B TaKOMY
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KOHTEKCTI MOXK€ IIEpEeTBOPUTH OCTaHHIO Ha cdepy BIIKpUTHX
MOXXJIUBOCTEH, SIKi CTBOPIOBATUMYTHCS NUIIXOM: 3a0€3MEUEHHs YMOB
JUTSL CBITOTJISIAHOTO 1 KYJIBbTYpHOTO CAaMOBHM3HAYEHHS B OCBITI; BiOXOAY
BiJl 3arajbHO3HAYYIIUX 1 MOCTIHO BiITBOPIOBAJBHUX CXEM MUCIICHHS
4yepe3 JICKOHCTPYKIIFD HApAaTHBIB, JECTEPEOTHIHU3AIII0 OCBITHHOTO
npoctopy, (GopMyBaHHsS MOCIOUTICTCPKOTO MHCICHHS, BIPOBAKCHHS
TOJIEPAHTHOCTI B MPAKTHUKY CITIJIKYBaHHS.

B ninomy omiHiooun poib iHpopMarTu3zalii ocBiTHHOTO IPOCTOPY
Yy BUIIINA IIKOJNI, MOXXHA CKa3aTH, IO il HACTIJAKAMH CTaJU: 301IbIICHHS
MOXIJIUBOCTEH IMi3HABAIBHOI iSTIBHOCTI BHKJIA/JAdiB 1 CTY/AEHTIB LIIIXOM
3a0e3MeueHHs] MIBUIKOTO JIOCTYIy J0 iH(opMarii, ypi3HOMaHITHEHHS
3aco0iB il mpeseHranii i ¢opM HaBYaHHsS; 30UIBIIEHHS Yacy Ha TBOPYO-
TIOIIYKOBY POOOTY uepe3 3BUIbHEHHS BiJl pyTHHH; ()OpPMYyBaHHS HABUUKIiB
CaMOCTIHHOT ~po0OTH, caMOOpraHizaiii iHIiBiyaJJBHOTO OCBITHBOT'O
MPOCTOPY; 3OLIBIICHHS MOMJIMBOCTEH JIII BHOYJIOBYBaHHS OCOOHMCTHX
aKCIOJNIOTIYHMX  IIPIOPUTETIB Ta  €CTETHMYHHUX  CMAakiB,  PO3BUTKY
CaMOKOHTPOJIIO, LIECTIPIMOBAHOCTI, KPEaTUBHOCTI B MPOIECI  OCBITHBO-
MIPOEKTHOT isUTBHOCTI.

Opnak y mporieci iHGopMaTH3allii BUHAKAE HU3Ka MPOOIeM, sKi
MICTATh TIEBHI PU3MKHM 1 HeOE3MEKH Ul OCBITHHOTO IpocTopy. HerartusHi
HACITIJTKU iH(opMaTHu3aIii METOIOJIOTIYHO EKCILTIKOBaHi1 y
TIOCTMOJIEPHICTChKIN  (iocodii, ska BusBMIa M€ OJHY INpoOIEeMy Y
B3a€MOIii Cy4acHOI 0COOMCTOCTI i CyCHICTBA B yMOBaX KOMII IOTepH3aLlii
Ta iHpopmaTuzanii ocraHHporo. Tak, XK.bozapiitap BBaxkae, Mo cydacHui
CBIT CKJIQJIA€THCSI 3 MOJENEH 1 CUMYISKpIB, sIKI HE BOJIOAIIOTH HiSIKUMHU
pedepeHTamu, He 3acHOBaHI Hi Ha SKi «peabHOCTI», KPIM BJIACHOI, KOTpa
MIPE3EHTYE COOO0I0 CBIT camopedepenttiiiaux 3HakiB. Ha mymky XK. [enso3a,
CUMYJISIKp — 1€ HE TPOCTO KOITisl KOIii, OCKITBKY BiH CTaBHUTh ITiJ| IUTAHHS
caMe TOHATTS Mozeni Ta komii. OcTaHHI BiIMIHHI 3a CBOEIO CYTTIO,
OCKIJIbKM CUMYJISIKp Ha BiZIMIHY Bifl KOIii, siKa >KUBE MOMIOHICTIO, CTBOPIOE
JIMIIE 30BHIMIHIA eeKT CXOXKOCTi, a HacIpaB/li BUSBISE CBOIO CYTHICTH B
PO3XOIKEHHI, CTaHOBJIEHHI, BIYHMX  3MIHaX Ta  BIJAMIHHOCTI.
3ocepe/rKylounch Ha COIabHUX acliekTax Iporo ssuma, JK.bompisp
BHCYBAa€ Te3y NPO «BTPATy PEaJbHOCTI» B €py IIOCTMOAEPHY, Ha 3MiHY
KOTpi TPHUXOAWTH «TiMeppeaibHICTh», B SAKIH 3HaKW Olnblie He
OOMIHIOIOTBCS Ha Ti, IO O3HAYAIOTh, 4 3aMHKAIOTHCA caMi Ha c00i, THM
CaMHM IIEPETBOPIOIOYNCH HAa CUMYISIKpH. OTXe, CUMYISALisl B Cy4acHOMY
CYCHIJILCTBI TOYMHAE BUCTYIATH y SKOCTI 3arajbHOi NpakTUKu. CUMYJIsis,
BUJAIOYM BIiJCYTHICTh 32 MPUCYTHICTh, OJHOYACHO 3MiIlye OyIb-AKY
BIIMIHHICTh peabHOro i ysBHOro. J[lificHO, Bce 3 UMM MH CHOTONHI
CTHKAaEMOCS — 1€ NPOAYKT KYJIbTYPH 3HAKiB, IOB’S3aHOI 13 CTPUMKHM
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PO3BHUTKOM 3aco0iB MacoBoi KoMyHikamii. OTpumyroun iHQopMmalio B
Oynp-SKUH dYac dYepe3 IHTCPHET, Ta3eTH, TeleOadeHHs, pajio, IUIeEp,
cydacHa JIIOJMHA HE 3aMHCIIOETHCS HaJ THM, IO 3HAKU HE BilOOpakaloTh
nificHicte. BoHu ii cumymroroTe. Ditocogu BBaXKAKOTh, MO 32 3HAKAMHU
KPHETHCS  SIKaCh pEajibHICTh, MOXIIMBA BHKPHBIEHA B  pe3yJbTaTi
HEMpaBWIBHOIO BUTIyMadeHHs 3HakiB. ®.YeOcrep 3 1bOro mnpuBOAY
3a3Hauae, 1o A «boxpiiiapa «(IiHCHITE» MOYUHAETHCS 1 3aKIHIYETHCS
3HAaKaMH Ha eKpaHi TeneBizopa» [2]. B pe3ynbrari CTBOPIOETHCS MITYYHHUI
MPOCTip, y SKOMY BimOyBaeThcs (HOpMyBaHHS OCOOHMCTOCTI. BTpadaerbes
BIUYTTS PEaJbHOCTI, 3[aTHICTh TBEpPE30 ii OCMHUCIIOBATH, CTBOPIOIOTHCS
repelyMOBH MaHIMyJIOBaHHsT ocoOucTicTio. Y (diocodebkiid niteparypi
CYCHIJILCTBO, IMOOYAOBaHE Ha CHUMYISKpaX, HAa3WBAETHCS CHMYISATHBHUM
abo cycminecTBo “das Man”, B SIKOMy OCOOMCTICTBH ITOBHICTIO MOTJIMHYTa
CYCMIUJILCTBOM, PO3UMHEHA B HHOMY.

Curyarniss 3 iHQoOpMaTH3aI[i€El0 B OCBITI  yCKIQJHIOETBCS  TaK
3BaHUM «iH(opMaLiiHUM OyMOM» 1 CIPHYMHEHOI HUM iH(opManiiiHOO
Kpu3oro. Posrispatoun MOXIMBOCTI iH(pOpMaTH3alii 151 OCBITH, ITOTPiOHO
TAKOXX BpPaXOBYBATH, IO OJHWM i3 HACITIJKIB KyIbTYpHOI Tiobamizamii €
MOHOMOTI3alisl iH(popMaIllii, OCBITH i JTyXOBHOTO MPOCTOPY i3 OOKy mass
media. Hnmerbcs mpo  imeonoriummii iMmepianmism, SKuil CIIPHUMHIOE
BiUy)K€HHs OiJIbIIIOI YAaCTHMHM JIIOJICTBA BiJl MOXIJIMBOCTEH BHKOPHCTaHHS
HaBiTh mTepeTBopeHHX (opMm iHpopMmanii. BinOyBaerbcs 3pocratoue
MPUIYIICHHS OCOOUCTOCTI SK COIOKYJIbTypHOro (eHomeHna. Borna
NepEeTBOPIOIOTBECS  HAa  KIIIEHTA,  IANOPSJKOBAHOTO  CTaHAApTaM
«CYCIIUIBCTBA  CIIOXKHMBaHHS», TO030aBISETBCI MOXIMBOCTI BHOOpY 1
CTBOPEHHSI  OCBITHBO—KYJIFTYPHOI'O CEPEJOBHMINA 32 CBOIMU IIHHICHUMH
cranpapramu. KpiM Toro 3 iHpopMaTH3alli€l0 OCBITH IOB’s3aHa HeOe3ka
TEXHOKpaTH3alii HaBYAJIBHOrO MpOIECy, OCKUIbKM Mg 4ac il
BITPOBAPKEHHSI MOJKE BUPOOUTHCS 3aBJISKHICTh BijI POBaIEpOB, TEXHIKH i
T, @ TakoX BHUHUKHYTH YMOBH Uil TIOIIMPEHHS (opMaizMy,
MEXaHICTUYHOTO0 MiJXOAy B OCBIiTi, IO MpPHU3BEAE [0 JeNepcoHami3amii
OCBITHROr0 mTporecy. Ha indopmariiiHi mpomecu B OCBITI HEraTUBHO
BIUIMBAE W TakWd (PEHOMEH HAIIOr0 CYCHUIBHO-TIOJITUYHOTO KHUTTA, SK
BipTyasi3allis, BIEpIIe Yepry, MNOJITHKH. BinOyBaeTbcs momnmiTH3amis ycix
roro chep. Mu 0auyumo 3MaraHHS TEXHOJOTIH, MiQiB, BILAXIA Big
pO3B’si3aHHS KOHKpeTHUX mpobseM. OcoOJIMBO BiJi Takoi CHUTyalii B
CYCHIJILCTBI TOTEPIIAIOTh I'YMaHITapHI HayKH, 30KpeMa icTopis, sika W joci
He MOXK€ MO30YTHCS 1/1€0JIOTUHHX 3a31XaHb i3 OOKY IOJIITHKIB.

[ndopmarusarist ocBiTH CTBOprOE YMOBM s ii iHIMBIMyasizarii,
OinbIn  e(eKTUBHOIO BIPOBA/PKEHHS B OCBITHIH IpOIEC OCOOUCTiICHO-
Opi€HTOBaHOI OCBITH. AJie IIe, B CBOIO Uepry, MOpPYIIYE IUTAaHHSI IPO
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BIJIMOBITAJIBHICTh CYO’€KTIB OCBITHBOTO TpOIECY 3a BHOIp 1 MoaibIie
KOPUCTYBaHHS OOpaHOI iH(OpMAIieo, MmO TIepeadavyae HEOOXiTHICTh
(dopMyBaHHs y HUX 1H(OPMALIHOI KYJIBTYpH.
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COBPEMEHHBIE IEJAT'OI'MYECKHUE
W3MEPEHUS B BBICIHIEH IIIKOJIE

bopucoea E.B.
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Mepoii COBEPILEHCTBA (YHKIIMOHUPOBaHUS 000
MEIaTOTMYCCKON  CUCTEMBI, omnpeaessioniell 3((HeKTUBHOCTh, TOJHOTY U
KauecTBO, IMOJIyYaeMbIX pPE3YJAbTAaTOB SBISETCS €€ COOTBETCTBHE
TOCYJIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAapTaM. CTEleHb BBIMOIHCHUS
I'OC BIIO npuHsATO cUUTaTh OCHOBHBIM MOKa3aTeeM KauyecTBa, B CBSI3U, C
YeM BO3HHKAET MOTPEOHOCTh B OOBEKTHBHOHN OIICHKE HEMOCPEICTBCHHO
00pa30BaTENFHOrO TpoIlecca B IIEJIOM M OIICHKE KadyecTBa OOYYCHUS
CTYJIEHTOB, B 4yacTHOCTH. [Ipemmaraercst olleHMBAaTh KAayeCTBO 3HAHUM Ha
OCHOBE METOJOJIOTUM TMEAArOTMYeCKOM KBAJIMMETPUM U TPYMIOBBIX
9KCHEPTHBIX OIEHOK. [IpM STOM BaXHO, 4YTOOBI BBEJCHUEC TECTOB HE
pa3pylano CIOKHUBIICHCS CUCTEMBI KOHTPOJIS, a JAOMOJHSIIO U YCHIIUBAIIO
ee.

TepMuH KBaJUMETpUS JIAKOHUYEH U JIOCTATOYHO TOYHO Mepena&T
CO/Iep)KaHUE TIOHATHSI «U3MepeHHe KadecTBa». KOHEUHOH I1leNbio
KBAJIMMETPUH SBJISICTCST Pa3pabOTKa W COBEPIICHCTBOBAHWE METOJWK, C
TTOMOIIBI0 KOTOPBIX KAYeCTBO KOHKPETHOTO OIIECHUBAEMOr0 00BEKTa MOXKET
OBITh  BBIPAXKECHO  OJHUAM  YHCJIOM, XapaKTCPU3VIOIUM  CTCIICHb
VIOBJICTBOPEHUST JTAHHBIM  OOBEKTOM  OOIIECTBEHHON WJIM  JIUYHOU
MIOTPEOHOCTH.

PaccMOTpUM ~ KOMITETEHTHOCTHYIO ~ CTPYKTYPY  (hopMupoBaHUS
00pa30BaTENBHBIX PE3YABTATOB B CHCTEME BEICIIETO MPOQECCHOHATHLHOTO
oOpa3oBanus. B mporecce enuHoi 00pa3oBaTeIbHO-IIPOdeccCHOHATEHON
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MOJITOTOBKU  (DOPMUPYIOTCS  KITFOUEBBIE, y4eOHO-TIpOeCcCHOHANBHBIE U
COOCTBEHHO TPO(eCCHOHANBLHBIE KOMITETCHIIUU. OCHOBHBIM (DaKTOpOM,
obecreuynBaroONMM Ka4yecTBO 00pa3oBaHMs, ©0€3 COMHEHUs SBISIETCS
opraHuzanysi o0pa3oBaTelbHOro mporecca, 0a3y KOTOpOro HpencTaBisieT
yaeOHbIi miad. Kaxaplid ydeOHbBIH IIaH comep Ut 4 OJI0Ka JUCIUTLIHH:
EH - ecrectrBenHo-Hayunble; ['CD — rymMaHUTapHO-COLMAIBLHO-
skoHommueckue; CJ[ — cmenumanenbie; [11 — mpodeccuonamsubie. ['OC
BIIO TpeThero moOKOJNCHUsI TPAKTYET KaXIYI0 YUYCOHYIO NUCIMILIMHY Kak

Habop mopynel (M) u3yueHwe MmaTepuana KOTOPBIX M HpPEANONAraer

npuobpereHue onpeneneHHbX 3YH, a Taxke (popMHpPOBaHHE HEKOTOPOTO
CIIEKTpa KOMIETEHIIUH.

[Tpu peanuzanyy KOMIETEHTHOCTHOT'O MOJX0/a MOXKHO TTOCTPOUTH
— npo¢uns komrereHTHocTH crienpanucta (ITIKC), koropslii  BKiIroyaer B
ceOs:  HabOp  KOMNETEHIMH  COIVIaCHO -  KBaJM(UKAIMOHHOMN
XapaKTepPUCTUKE M YHUCIOBOE WHIEKCHOE 3HAYEHHE MeEphl €€ OCBOCHMSI.
I'paduueckoe npencrasnenue [IKC — quarpamma paanyca R=1 u gmcnom
CEKTOpPOB, COOTBETCTBYIOIMM Habopy KomneTeHuu (Hanpumep, 10) puc.1.

MpodunbL KOMNETEHTHOCTN cneuuanucTa

@ VHaeKCHble 3HAYEHNs YPOBHE KOMMETEHLWA ‘

Puc.1 I'padnueckoe npencrasenne IIKC

Jl1s1 pemenns 3aaa4 Mo CONOCTaBIECHUIO COCTOSTHUM U3MEpSeMOro
0o0beKTa B pa3IMYHbIE NEPHUOAbl BPEMEHH UIIMPOKO M PE3YyJIbTATUBHO
UCTIONb3YeTCsl MHAECKCHBIN METO[, MO3BOJISIOIINI OOBEANHATD pa3IMYHbIe
nokaszateiad. MaTeMaTH4ecKH W3MEHEHHE KaKuX-JIM0O BEeNWYMH, Kak
BApHUAHT, BBIPAXKaeTCs Pa3HOCTHIO, OTBEUAIOLIEH HallpuMep, Ha BONPOC “‘Ha
CKOJIBKO Ipou3onuio u3MeHeHue?”’ Hcmonme3yem Ui BBIUUCICHUN
HHJIEKCHBIX 3HAYEHUI MOKa3aTesel KoMIeTeHui NospHbId uHaekc. B ero

CTPYKTYPY BXOJT: I/IHz[I/IKaTopik, 3HAKOBBIH MHOXHUTENb § = #1; Uy -

BECOBBIE MHOXHTEIIM; N — YHCIO WHIUKATOPOB. YpOBHEM (Mepoii)
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OCBOGHHSI KaKIOW OTIENbHOW | - @I KOMIETEHIMH M3 OOILIEro mNepeyuHs

Ha30BEM HHJICKC | .. IomapHbIi 3HAKOBEIN HUHJACKC HMMECT BUJ 1):
fi

Iti :1+ZHJS<Uk(ik _1)

OueHka CTEeNeHU pealu3alud yueOHOro Moxyns (HoKa3aTelu
TPYNIIBl KOMIETEHIUI) MOXET MPOBOAUTCS II0 CEMAHTHYECKOH IIKaye ¢
PaBHOMEPHBIM KBUHTWJIBHBIM WM IEHWJIEHBIM PaHXKHPOBAHUEM.

OkcnepTy (penopaBaTeno) npelaraerca HaboOp KaTeropuil ans
OLIEHKH OOBEeKTa MO 3aJaHHOW mmiKaje. KpaliHHe IMO3MIMH IIKaJbl, KakK
NpaBWJIO, ONHMCaHbl  BepOaJbHBIMM  aHTOHMMamH. CeMaHTHUYECKHe
MOHOIIOJSIPHBIE IIKAJIbl ITO3BOJISIIOT OLEHWBAaTh OOBEKTHI IO YPOBHIO
BBIPR)KEHHOCTH HEKOTOPOTrO CBOMCTBA. 3aMeTuM, 4YTO KBHUHTHIIBHOE
pamKHpOBaHME IpEIIoyiaraeT MEHBIINN HAa0Op KaTeropuil M JAOCTATOYHO
OOJIBIIION IIar Mepexoa OT OJHOH K APYTOM.

JlenniibHOE paH>XMpOBaHKE MIPEAYCMaTPUBAET 3aBEJOMO MEHBIINHA
mar M COOTBETCTBEHHO OOIblllee KOJIMYECTBO KAaTErOPUH OCBOEHUS
KOMIIETEHIIMEH, 4YTO TO3BOJISIET NPOBOAWTH HW3MEpPEHUst ¢ Oosbliei
aZIeKBaTHOCTBIO PpEaJTbHOMY COCTOSHHIO U COOTBETCTBYET YpPOBHSIM
nokasaTteiel, MNpPUHATBIX B JOKYMEHTaxX IO  TOCYAapCTBEHHOMH
akkpeaurauuu BY3os, Tadm. 1

Tabm.1
CemaTniecKkoe IpOoCTPaHCTBO JCMILHOTO PAHXUPOBAHUS
YPOBHEH OCBOEHUSI OT/AEIBHBIX KOMITETEHIINI

Kareropuu ocsoenus |-i | MHTepBan 3Hauenmit
KOMTIIETCHITUEH (uHIUKATOP ik)
COBEpIICHHO HE BJIAJICET 0<0,1
[MpakTHyecku He BIIAJCET 0,1<0,2
Ckopee He BIajieeT 0,2<0,3
Bnaneer ciabo 0,3<0,4
Y IOBJIETBOPUTETHHO 0,4<0,5
BIIAJIEET
TpymHO OIIEHUTH 0,5<0,6
OIpeIeNIeHHO
Ckopee Biajeer 0,6 <0,7
JlocTaTouHO BiageeT 0,7 <0,8
XopoIro Biajgeer 0,8<0,9
Bornee, uem xoporro 0,9<«1
BIIAJIEET
Brnaneer B coBepiieHCTBE 1
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3aMeTHM, 4TO €CiIM W3MEPEHHOE 3HAaueHHE ITOIa/IaeT B MHTEpPBaI
menee 0,2 (mwke ypoBHS 20% oBnajeHHs), TO COOTBETCTBYIOMINI
WHIUKATOP B CTPYKTYpPY TOJSIPHOIO HHJEKCA CJEIyeT BKIOYaTh C
OTPHUIATENEHBIM 3HAKOM.

CrobaymipHasi cHCTEMa OLEHOK II0 CPaBHEHHUIO C TPaJUIMOHHOM,
OoJbIlle  COOTBETCTBYET KOMIIETEHTHOCTHOMY Toaxoxy. IloixydeHHbIe
Pe3yNbTaThl TEKYIIEro, TEMaTHIECKOr0, PyOSKHOIO U UTOTOBOTO KOHTPOJIS
UHTETpUpPYETCS B PEUTHHIOBBIE OLICHKH 3HAHUN M yMEHHH, KOMIETEHIUH.
OpHaKo MPOCTOE CyMMHUpOBaHWE OaJIOB HE BIIOJHE NPHUEMIIEMO BBHIY
MHO)KECTBa OOBEKTHBHBIX M CYOBEKTHUBHBIX (DaKTOPOB, IIO3TOMY JJISt
noctpoernsi [IKC HeoOXommmo paccuuTaTth WHIEKCHBIE 3HAYEHUS
rokasaTesield komnereHuui mo gpopmyse (1).

PRINCIPLES OF INFORMATION-
TECHNOLOGICAL SYSTEM OF TEACHING SOCIAL
AND HUMANITARIAN STUDIES STUDENTSIN
HIGHER PEDAGOGICAL EDUCATIONAL
INSTITUTIONS OF UKRAINE

Liubov Kartashova,
candidate. ped. Sciences, Ph.D., Doctorate (Kyiv National Linguistic University,
Kyiv, Velyka Vasyl’kivska str., 73, [kartashova@ua.fm, http://Ikartashova.at.ua)

Changes of socio-economic situation in Ukraine create preconditions
for certain transformations in higher education teaching. As a result of
growing differences between the requirements of modern society to
specialists and to those facilities and methods used to achieve this, takes
place a crisis of traditional systems and training concepts based on the
formation and reproduction of knowledge.

Currently, in pedagogy, psychology and sociology of education are
carried out searches, aimed at research professional activitiesin information
society. However, studies devoted to the learning of information processes,
their role in the development of education do not give a sufficiently clear
idea of innovation, sometimes - contradictory role of ICT in training of
future teachers of social and human sciences.

The drawback of modern training of graduates in higher pedagogical
educational ingtitutions of Ukraine (GHPI) remains insufficient level of
skills free to use modern scientific and technological achievements,
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particularly in ICT, to the quality of professional tasks and improve
professional skills. Most GHPI of Ukraine are lack of the necessary level of
computer literacy, ability to process information and experience with
modern technical training.

Thereare alot of problems: even informatics science teachers do not
always know how to use computers in the teaching process, not to mention
others - teachers of language, geography, history, biology and so on. The
rule, not the exception, is the fact that young professionals graduating from
high school, also in no hurry to introduce new methods of teaching students.

In our opinion, since some of these problems, under traditional
approaches to ICT training future teachers, it was amost impossible to
solve - thisisdueto lack of respective actua conditions.

We believe that the positive results of ICT training future teachers of
social and humanitarian fields can be obtained only when creating
information-technology  training systems (ITTS) which provides
progressive, practical, professionally-oriented ICT training aimed at
understanding by students possibilities for their use in future professional
activities and psycho-pedagogical aspects of the use in teaching social and
humanities.

ITTS leading idea: the creation of conditions (as in the study of ICT
as a discipline, and in the process of teaching social and humanities
disciplines) obtaining by the future teachers of social and humanitarian
fields the required professional knowledge and skills in ICT, ICT training
should be professionally directed.

Modern understanding of the role of ICT in GHPI should be
expressed in three interrelated ways. as an academic discipline; as one of
the main modern methods of communication and of obtaining knowledge
from other fields, as a means of transformation the information obtained by
student into the personal knowledge system and skills as means of
development and expression the persondlity of the future teacher and his
future confirmation in society.

Particularly importance acquires reorientation of thinking of
teachers understanding of modern fundamentally new requirements for its
educational activities on the use of new ICT in professional activities; for
revitalization, including the ability to self-realization in learning activity. So
one of the objectives of training GHPI future teacher should be conscious
update mastering ICT, increasing of self-teaching, salf-improving in ICT -
the formation of students readiness to use ICT in future professional
activities.

Practical implementation of ITTS alows to ensure that its
application provides. the leading training of the future teachers, forming
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their need of continuous self-development, sdlf-study skills, independent
and creative approach to get knowledge. Future teachers acquire knowledge
through persona discoveries;, forming their educational quality, develop
their productivity of thinking, independently make generalizations, acquire
skills and practical application of ICT.

For implementation of ITTS priorities are transmitted to the
students' forming the essence IT knowledge, to acquaint with the ideas of
IT in education, itsrolein cognition and transformation of reality, providing
mastering the knowledge system and skillsin ICT, which are primarily and
culturally general and are necessary for successful usein future career.

The concept introduction ITTS future teachers of socia and
humanitarian fields GHPI is based on such positions.

—Intengfication of information processes, development of means of
search, storage, processing and transferring of information made ICT
important for teachers of social and humanitarian fields, so ther
implementation into the system of GHPI training should be viewed as
socially conditioned and progressive phenomenon.

—Dialectical relationship between the use of IT in training future
teachers of social and humanitarian fields and level according to the results
of training to the demands of society can be regarded as system making
ITTSfactor.

—Theam ITTS implementing in the educational process of GHPI is
forming the IT competence of future teachers of social and humanitarian
fields.

—The system differs from systems previoudy developed and
described that includes: the intensive use of ICT means and methods as
objects of study and as components of teaching technologies, organic
combination of individual and group forms of students’ studying activity.

—ITTS implementation has three directions involving the use of ICT
as.

—of learning objects in the process of studying ICT courses (junior
years) and "Information and communication technologies in teacher
professional activity"(senior years);

—of learning means provides for their use by teachers GHPI either in
the process of teaching ICT or in teaching social-humanitarian disciplines;

—of means of activity either teachers or sudents.

—The implementation of ITTS knowledge level and prior training of
students in ICT is viewed as a signa parameter, so the duration of the
learning process for each student will depend on the pace of his learning
teaching material, which, in its turn, depends on personal characteristics of
the student.
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—The proposed system is personality oriented - learning process is
carried out at such a pace that is affordable to every student, every student
can choose hisindividua learning path.

—The system is characterized by a logica combination of
pedagogical management with the initiative and independence of students.
The teacher manages the educational-cognitive activity of students,
organizes and leads it, while actively encouraging their independent work.

—Introduction ITTS aimed a persona development, including the
formation of active persondity in the educational process, on sdlf-
development, contributes to the harmonious development and effectively
creates the appropriate knowledge and skills of ICT in students - future
teachers of social and humanities disciplines with different abilities and
prior training.
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NHOPOPMAIMOHHBIE TEXHOJIOI'M B
OBPA3OBAHUMU: TPOBJIEMbI U NIEPCIIEKTHUBbBI

Teepeszoeckas Huna Tpogumosna, dokmop nedazozuueckux Hayk, npogeccop
Hayuonansnutii ynusepcumenm duopecypcos u npupooononb3oeanus Ykpaunsl,
03041, ya. I'epoee Oboponwt 15, Kues, men..:+3(044) 527-80-89, e-mail:
tverezovskaya@gmail.com

MaccoBas uHbOopMaTH3AIIHS, pasBuTHE U BHEJIPEHHE
HH(MOPMAIMOHHBIX TEXHOJOTHH, 03HAMEHOBABIIIUE BCTYIUICHHE OOILECTBA B
XXI Bek, mpHBENM K HEBHJAHHOMY TIporpeccy Bce  CQepbl
KHU3HE/IESTEIbHOCTH YEI0BEKa.

YkpanHckoe 00LIECTBO OCO3HAIO BaYKHOCTh NMEPEXOHOTO IMEPHO/a,
II00AMU3aliI0  MPOIECCOB  HMH(MOpPMATH3allMM W, B CBS3W C OTHUM,
HE00XO0IMMOCTh peOPMHUPOBAHHS CHCTEMBI 0Opa30BaHUs, MPUBEACHHE €€
B COOTBETCTBHE C MUPOBBIMH 00Opa30BaTEIbHBIMHU TCHACHIUSIMHU. YKpanHa
MEepPEeKUBACT BAXHBIA O3Tall CBOCTO PA3BHUTHSA, XapaKTepH3YIOUIMHCS
MoOJiepHH3aIMeil 00pa3oBaHMs, MOMCKOM MyTeH BXOXKJIEHHS B MHPOBOE
oOpa3oBaTenbHOE MNPOCTPAHCTBO. MH(DOPMANMOHHO-KOMMYHHKAI[MOHHBIC
TEXHOJIOTHH BCE TIy0Ke MPOHUKAIOT B OOLIECTBEHHYIO, SKOHOMUYECKYIO U
colMaNbHYI0 c(epbl. YKa3aHHBIA TOAXO0J B COBPEMEHHOM OOpa30BaHHU
MPEbSBISAET CYNICCTBEHHbIC TPEOOBAHUS K MOATOTOBKE MpPENoaaBaTels,
UL peali3allid  KOTOPBIX HEOOXOAMMBI KAauyeCTBEHHBIC H3MCHECHHSI
CTPYKTYPBI, COJEp)KaHUSI W OPTraHU3AIMOHHBIX (OPM BCeH CHUCTEMBI
BBICIIETO 00Opa3oBaHUs. IJTO BIONHE MOHATHO, MOCKOIBKY HMEHHO OT
mpernojaBaTelss  BO  MHOTOM 3aBUCHT  00pa3oBaTeNbHBIN  H
MHTEJUIEKTYaIbHBIN MOTEHIMAaI O0IIeCTBa B IIEIOM, CO3/IaHHUE YCIIOBHH IS
ero JaJbHEHIIero yCTONYMBOrO pa3BUTHs, 00ecredeHHe HIMPOKOro Kpyra
BOIIPOCOB KM3HEOOecHeueHust u ero riobansHoi Oe3omacHoctH. Celiuac
MONB3yeTCsl  COPOCOM  MEAaror,  BIAACIOMIUA  HHPOPMAIMOHHBIMH
TEXHOJIOTHSIMH, HANpPABJICHHBIMA Ha Pa3BUTHE JIMYHOCTH CTYICHTA, €ro
TBOPYECKHX CIHOCOOHOCTEH W TMO3HABATENIbHOW AKTUBHOCTH Ha OCHOBE
dopMHpOBaHHS ~ MOTHBAllMM  HEOOXOTUMOCTH obpasoBaHusi  H
camMoo0pa3oBaHMsl B TEYEHHE BCeH >KM3HM. Bce 3TO B COBpEeMEHHOM
o0IecTse HEBO3MOXKHO 0Oe€3 3HAHWH, yYMEHWH M HaBBIKOB pPabOTHI C
HH(DOPMAIMOHHBIMH PECYPCAMH.

K  coxaneHuro, pa3BUTHE, BHEOPCHHWE W  TPHUMCHCHHE
WHPOPMANMOHHO-KOMMYHHUKAIMOHHEIX — TexHonorudt  (UKT) B chepe
00pa30BaHus BBISBUIOCH HEJOCTATOYHO S(P(PEKTHBHBIM; 3HAUMTEIBHBIC UX
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BO3MOKHOCTH Ha CETOJ[HA He pealn3oBaHbl. KOMIIBIOTEpHBIE TEXHOJIOTUH B
00pa30BaTENBHBIX YYPEKAEHHUAX YacTO HCIOIB3YIOTCI KaK OOBEKT
W3Y4EeHUS] WM JUId TOJATOTOBKM OTYETHOM JOKyMeHTauuu. [lprunHbI
CJIOKMBIIEWCS] CHTYallMW, KPOIOTCS HE TOJBKO B Claboi MaTepHalibHO-
TEXHUYECKOH OCHAIIEHHOCTH YYpPEKAEHWH o0Opa3oBaHus, HO H B
HEIOCTaTOYHON IOJATOTOBICHHOCTU IIpenojaBaresiel K MNpPUMEHEHUI0
coBpeMeHHBIX HH(popMarmoHHbIX TexHonorui (CUT). Yacro xommbroTep
BOCHIPUHHUMAETCS JIMIIb KaK AWAAKTHYECKHH CpEICTBO B MpEIoJaBaHUU
yueOHBIX AWCHMIUIMH, CIIOCOOHBIA BBIOJIHATH HEKOTOPHIE (YHKIMH
TIPEno/iaBaTeNs C IEbl0 00ECIeYeHUs] WHAUBUIyaTU3allid U MacCOBOCTH
oOyuenus. Takoil TOMXO0J OrpaHWYEH W He ompapaaH. VccnemoBaHus
OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX MOKa3bIBAIOT, YTO MCIOIb30BaHNE
KOMITBIOTEPHBIX ~TEXHOJIOTMH B 00pa3oBaTelNbHOM Mporecce Oyaer
(G QEKTUBHEIM JIMIIL B TOM CJydae, €CIM HM3MEHHTCS IpoleccyalbHas
CTOpoHa OOy4YeHHs,, U3MEHSATCSI HE TOJNBKO ero (opma, HO TaKXKe IIEINb,
coJiepkaHue, cpeacTBa. KoMITbIoTep NMpH 3THX YCIOBHUSX JOJDKEH OBITh HE
TOJBKO HMHCTPYMEHTOM OOy4YeHHs, HO U CPEICTBOM OpraHM3aliy
B3aMMOJICHCTBUSI BCeX CYOBEKTOB ydeOHOro IIpolecca, peagu3alin
JUYHOCTHO  OPUEHTUPOBAHHOTO MOAXON TeopeTMueckue  acleKTsl,
nearoruyeckas  IeJIecoo0pa3sHOCTh M INEPCIEKTUBBl  NPUMEHEHUS
MH(OPMAIMOHHBIX TEXHOJOIWH B OOpa30BaHMHU HCCIIENOBAJIMCh MHOIMMH
ydeHbIMU-TiefaroramMu  Ykpaunsl U Poccum, T'epmanmm u Ilombimm,
Benmukobpuranuu u @panium.

CyIecTBYIOT pa3Hble TOYKM 3pEHHS Ha ONpENEleHUE IOHSTUS
«uHpOpMaMOHHBIE  TexHomorum». Tak, B. IlomoxoBmu  mop
WHQOPMAMOHHBIMA ~ TEXHOJOTHSIMUA  TOJpa3yMeBaeT  COBOKYIHOCTh
METOJI0OB M TEXHUUYECKHX CpEACTB cOOpa, OpraHu3alyd, XpaHEHWs,
00paboTKy, meperadyd W MpeACTaBICHUS HH(OpMAalWH, pacHIdpsIONIei
3HaHUS JIIOJIeM M Pa3BUBAIOIIME HMX BO3MOXHOCTH IO YIPaBIECHUIO
TEXHUUECKUMHU U COLIMAJIbHBIMU Tporeccamu [3, c.84].

C. CepicoeBa K HOBBIM HMH(OPMAIIOHHBIM TEXHOJOTHSM OTHOCUT
«H(pOPMAIMOHHBIE TEXHOJIOTMM Ha 0a3e NEepPCOHAIBHBIX KOMITBIOTEPOB,
KOMIBIOTEPHBIX CETEN U CPEACTB CBA3H, JI KOTOPBIX XapaKTepHO HaJIN4ue
«IPY’KECTBEHHOW Cpelbhy paboThI mosp3oBarems» [1, ¢.521].

W. PobGepr mnox HOBBHIMH HH()OPMALMOHHBEIMU TEXHOJIOTHIMHU
MIOHUMAaeT  IpPOrpaMMHO-alllapaTHBIE  CPEACTBA M YCTPONCTBa,
(GyHKIMOHMpYIOLIME Ha 0a3e MHUKPONPOIECCOPHOH, BBIYUCIUTEIBHOM
TEXHHUKH, a TaKKe€ COBPEMEHHBIE CPEICTBA M CHUCTEMBI MH(OPMAIIOHHOT O
oOmeHa, oOecrieunBarolye oOmepanuyd 10  cOopy, NPOIYIHUPOBAHHMIO,
HaKOIUICHHUS!, XpaHEeHHs, 00paboTKH, repenadu nHGopmanuu [2, c.19].
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IMon nemaroruyeckuMu WHOOPMAIMOHHBIMA TEXHOJIOTHUSIMH  MbI
MOHMMaeM KOMIUIEKCHBIH, WHTErpallMOHHBIA mporecc oOydeHus ¢
HCTIONB30BAaHUEM KOMITBIOTEPHOH ¥ HMH(OpMalmHOHHOH TexHuku. K
HaunboJee pacipoCcTpaHEHHBIM CPEACTBaM HH(QOPMAIMOHHBIX TEXHOJIOTUH B
MeJarorideckoM 00pa30BaHWU OTHOCSATCS: IIEPCOHAJIBHBIE KOMITBIOTEPHI;
ayJIuo- BHAEO-, KUHO- M BHICOCHCTEMBI; JJIEKTPOHHBIE YYEOHUKH U
y4eOHBIC MOCOOUS;, JICKTPOHHBIC OMOIIMOTECYHBIC KATAIOTH; OaHKH U 0a3bl
JIAaHHBIX; SJIEKTPOHHAS TIOYTA U JIp.

W3ydenne HayqHO-IIENAaroruyeckoil JIUTEpaTypbl IO  JaHHOH
npoGyieMe  TMO3BOJNIMJIO  BBUICNUTH TPU  OCHOBHBIX  HAaINpaBJICHHS
WCIIONIb30BaHMsl MH(OPMALMOHHBIX TEXHOJIIOTHH B IPONECCE ITOArOTOBKH
Oynymiero meparora: 1) NpUMEHEHUs] WHTEIUIEKTYalbHBIX O00YyYarolux
CHCTEM, WCIOJIb30BaHUE 0a3 JaHHBIX, AKCIEPTHO-00YYaIOMINX CHCTEM,
CHCTEM HCKYCCTBEHHOI'O HHTEJUIEKTa, 2) TPUMEHEHHE CHCTEMBI
THIIEpMea, OJNEKTPOHHBIX KHHI, COBEPLICHCTBOBAHHE MNPOrPaMMHBIX
CpeACTB  y4yeOHOro Ha3HAYeHMs, aBTOMATH3MPOBAHHBIX OOYYArONIMX
cucreM; 3) HMCIOJMB30BAaHHE CPEICTB TEIEKOMMYHHUKAIMH (KOMIBIOTEPHBIE
cerd, TenedoOHHAs, TENEBU3MOHHAs W CITyTHUKOBAs CBS3b JIsI OOMeEHa
MEXIY M0JIh30BaTeNeM U HH()OPMATMOHHEIM OaHKOM JIaHHBIX ).

OnbIT NpPaKkTHYECKOH AEATENBHOCTH 10 OOYYEHHIO CTYJEHTOB Ha
OCHOBE HCIIOJIb30BAHUS COBPEMEHHBIX HH(DOPMALMOHHBIX TEXHOIOTHIHA
no3BoJysieT  cPOpMyJIMpOBaTh HEKOTOphlE HMX  IpeumymiecrBa: 1)
obecrieunBaeTr OoJiee IOJHBIE W MPOYHbIE 3HAHUS 00 M3y4aeMOM SIBICHUU
wim o0beKTe, CIOCOOCTBYET IOBBIIMICHHIO KauyecTBa YCBOCHHUS yueOHOro
MaTepHaja Ha OCHOBE IIPHMMEHEHUS! WHTEIIEKTYalbHBIX OOy4arolmuX |
TPEHHUHTOBBIX MPOrpamm; 2) CIOCOOCTBYET MOBBIMICHHIO 3(P(PEKTUBHOCTH
WHIVBHIYaJIbHOH  0Opa3oBaTelNbHOW W TBOPYECKOW  JEATEIBHOCTH
CTY[ICHTOB, WHTCHCH()UIUPYET TPy, MO3BOISIET KAXKIOMY BBIOpATh
COOCTBEHHBI TEMIT M3y4YEHUs] y4eOHOro MaTepHuaia B 3aBHCHMOCTH OT
WHIVBHYaJIbHBIX HHTEJUIEKTYAIbHBIX BO3MOXKHOCTEH; 3) CIIOCOOCTBYET
aKTHBHM3ALMM TIO3HABATENILHOW JEATEIbHOCTH CTYJEHTOB, IIOBBIIIAET
HATISTHOCTh OOYUYCHUS M JIeNaeT AOCTYITHBIM CIIOXHBIH JUI BOCIPHATHS U
OCMBICIICHHSI y4eOHbIM MaTepuai, MO03BOJSET YIPaBIsITh W BHOCHTh
KOppeKTHBBI B  mporecc  oOydeHus; 4)  yBelIHduBaeT 00bEM
CaMOCTOSITENIbHOM ~ pabOTBHl  CTYNEHTOB,  IO3BOJISIET  OCYIIECTBIISTH
JIMarHOCTUKY M CaMOJHMAarHOCTHKY YCBOGHHMsS Yd4eOHOro MaTepuaia cC
TIOMOIIIBIO TECTHPYIOIIUX MPOrpaMM, SKOHOMUT BPeMsI 32 CUET MCKITIOUECHUS
HEOOXOANMOCTH KOHCIEKTHPOBATh OCHOBHBIE IOJIOKEHHS y4eOHOro
MaTepHana; 5) MoBhIIAaeT O0IIyI0 TOTOBHOCTh K BBHITOJHEHUIO JUTUTEIBEHON
YMCTBEHHOH PadOTHI 32 CUET YCHIIEHHUsSI OPraHU30BAHHOCTH U ITOBBILICHHS
MHTEpeca K U3y4eHHI0 y4eOHOH MUCIUIUIMHEI U T.1I.
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VYkazaHHbIE  NPEUMYINECTBA  HCIOJB30BAHUS  COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJOTUH IO3BOJISIIOT TOTOBHUTH CIIEIHAIUCTOB C
YUETOM MEXIyHApOIHOTO ONbITa W MHPOBBIX TEHJAEHIMH Ppa3BUTHS
oOpa3zoBaHusi, MOBHIIIAss 3((GEKTUBHOCTh OPraHU3AIMOHHBIX (QOpM U
METO/I0B OOy4YeHHs,, BHOCSI B Y4EOHBIA IPOIECC HOBBIE IO3HABATEIHHBIE
CpeicTBa, YTO  TO3BOJSIET  TEPEBECTH  Tpolecc  OOydeHHs ¢
PENpOIyKTUBHOTO YPOBHS YCBOEHHMSI TOTOBBIX 3HAaHMH Ha TOHMCKOBBIMH,
OBPUCTUYECKHUH, pa3BUBasl HCCIIEOBATEIbCKUE WHTEPECHl CTYIEHTOB, HX
CaMOCTOSITENILHOCTh M TBOPYECKHUI ITOTEHIUAIL.

CeronHst akTyaJlbHOCTh Pa3pabOTKU M UCITOJIb30BAHUS COBPEMEHHBIX
nH(pOpMaIMOHHBIX TEXHOJIOTHH B o0y4yeHuu OIIpeeNsIeTcs
HEOOXOJMMOCTBIO PpEIIeHUS] COLNAILHO-9KOHOMHUYECKHX, (rirocodckux,
Hay4HO-TIEJIATOTMYECKHUX 3a1a4. B cBs3M ¢ 3THM HeoO0XoanMo (GOpMUPOBATH
nH(popMannoHHbIE OTpeOHOCTH (TIOBBIIIATH MH(POPMAIMOHHYIO
MUCBMEHHOCTh M KYIBTYpPY  II€[arora), Y4uTbIBas Tnporiecc
nHopmaTu3au 00pa3oBaHMs, KaK OJHO U3 BaKHEHIIMX YCIOBUH
peanu3anuy o0IEeMHUPOBOI U TOCYAapCTBEHHON TOIUTHKH.
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CporofiHi, KOJIY BHIA OCBiTa YKpaiHN aKTHBHO PEaNTi3ye ITOJIOKEHHS
Bononcekoi nexnaparnii 1 BH3HaueHI OCHOBHI MPIOPUTETH ii PO3BHTKY,
JIUCKYCii CTOCOBHO MicCIIsl Ta pOJi TEXHIKYMIB 1 KOJIEPKIB B CHCTEMI BHUILOI
OCBITH MalOTh MEPEUTH y IUIONIMHY KOHKPETHHX JAid 10 MojaepHizamil ix
nisutbHOCTI. TIpoTe mpolec cTaHOBIIGHHS KOJEKIB SIK BUIUX HABYAJIBHUX
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sakmagax (H3) HoBoro tumy morpeOye Oibil TITHOOKOrO BHBYECHHS
ocobmuBocTed X  misutbHOCTI. 30KpeMa, CTaHOBJIEHHS B  YKpaiHi
iH(OPMAIIfHOrO CYCHUIBCTBA BUCBITWJIO HHU3KY CYNEPEYHOCTEH MiX:
HEOOXiTHICTIO  BIPOB3/DKEHHS CTYNEHEBOI OCBITH Ta  BiACYTHICTIO
JIOCTATHBOTO JIOCBIAYy IWIOMO OpraHi3amii MissTbHOCTI HOBMX TuUmiB H3;
noTpebor0 cycribeTBa y (axiBisax 3 iHpopmariiiaux texHomorid (IT) Ta
HE3a/I0BIJIbHUM CYy4acCHHM CTaHOM KaJIpOBOTO 3a0e3MedeHHs IiAPUEMCTB;
BUMOramMu 10 mnpodeciiiHux sikocTeld OakanaBpiB Ta pealbHUM piBHEM
MATOTOBKM MoJoAuX (axiBUiB; MoTpedaMH HaceleHHs Yy 3700yTTi
nipodeciiiHoi OCBITH BiAIIOBITHO 10 OCOOMCTHX IHTEPECIB Ta HEJOCTATHHOIO
MOXITUBICTIO 1X 3a/I0BOJICHHS 32 MiCIIEM TIPO>KUBAHHSI.

Ha crporogni nedimur kBamidixoBanux IT-¢axiBuiB BimuyBaroTh
Oarato rany3eil eKOHOMIKHM, HE 3Ba)Kaloud Ha Te, 10 NPAKTUYHO KOXKEH
texHiuHMA BH3 mopoky Bumyckae ix Benauky KinbkicTh. [lepia npuunna
OYEeBHHA: Ha Kajb, POCIHCHKA, SIK 1 BITYM3HSIHA, BUIIA IIKOJA HE Ja€
(daxiBIlB, piBeHb MNPOQPECIHHOI TOTOBHOCTI SKHUX BiJIIOBITA€ BUMOTAM.
Opniero 3 mepemikog Ha OUIIXy po3BUTKY IT-ocBiTH, mio Biamosinae
BUMOTaM CBhOTOJHIIIHBOTO JHS, € CTPYKTypa 3aTBEpPKEHHWX HaBYAJIbHUX
mporpam mius BH3, me mo 60% wacy BigBoauThCS Ha OOOB'SI3KOBI
JUcHUILTiH. Taka HEerHy4ka CTPYKTypa HE Ja€ MOXKIIMBOCTI KOPHI'YBaTH
MpOrpaMyl HABYAHHS, BiJ0OOpaXkarou HOBI TEHJCHINT B Traiy3i. BakimuBum
¢dakTopoM € Te, SK 3a3HAYaIOCh BWIIE, IO 3HaHHA B [T-ramysi
3acTapiBaroTh Jy)Ke€ MIBUAKO, TOMY, MICIs OTpUMaHHs mpodeciiiHoi ocBiTH,
i QaxiBlli BCE OJHO MMOBUHHI MOCTIHHO IMiJBUIIYBATH KBaJTi(iKaIlio.
HayxkoBIii mponoHy0Th BUAUTUTH KiJIbKa TI€BUX KPOKIB PillIeHHs MpoOiIeMu
¢dopmyBanHs piBHS Momojux IT-daxiBiiB mo 3amuriB pociticekoro IT-
PHHKY, cepe] SKHX.

1. 3MmeHmeHHs uwacy, sKui BiaBomutbess y BH3 nHa BuBuYeHHS
000B'SI3KOBHX JTUCIUILTIH, 10 25-30% BiJ 3araqbHOro 00'eMy.

2. CraxyBanus cryzneHtiB B IT-mianpuemcrBax 3 MOXIIHMBICTIO
TIOAAJIBIIOrO MpaleBIaITYBaHHS.

3a ocranni poku y BH3 cyrreBo mnoripmmnack oprasizamis
MPaKTHYHOI ~MiJArOTOBKM CTYJIEHTIB. B  momoBigli Ha  po3mmpeHii
MiJICYMKOBI# KoJerii MiHicTepcTBa OCBITH 1 Hayku Ykpainu "Merta pedopm
y BUIIIM mKomi — sKicTh 1 JocTynHicTh ocBiTH" (2 kBiTHA 2009 poky)
3po0JieH0 BHCHOBOK M0 "ii 0OCSTM CKOpOYYIOTBCSI Ha BCIX eTamax
HaBYaHHA. HemooanHOKOI0 € 3aMiHa TMPOXO/PKEHHS! MPaKTHK (GopMabHUM
nepeOyBaHHAM CTYACHTIB y pO3IOPsUDKEHHI Kadenap (BiAIiIeHp), a B
OKpeMHUX BUIIJKax — 3aJlydeHHS CTYAEHTIB MiJ Yac TMpPaKTUKH M0
TOCTIOZIAPCHKUX POOIT SK Yy HABYAJILHOMY 3aKJIafi, TaK i 3a Horo Mmexxamu. Y
0araTbOX BHIIMX HABUAIBHHX 3aKiajax 3BIT MpO TIPaKTHKy CTaB
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¢dopManpHUM, a Horo 3axucT y 0OaraThOX BHIIAJKaX IPOCTO He
npoBoauThCs. IIpakTka € OJHI€I0 3 TOJOBHHMX CKJIQJIOBHX HaBYaJIbHO-
BHXOBHOTO TMporiecy. Y 3B’A3Ky 3 IIUM HEOOXIJHO: po3poOHTH Ta
3alpoBaJUTH Y HaBYAJIILHUK IpOIeC HACKpi3HI Ta Oe3mepepBHI Hporpamu
MIPaKTHK, HOBI CHUCTEMH IPAaKTHYHOI ITiJrOTOBKH CTY/AEHTIB; copmyBaTu
CHCTEMY Tally3eBUX 3B’SI3KIB MK BHIIMMH HaBUAJILHUMH 3aKjaJaMd Ta
poboromaBIsiMu Aust 3a0e3redeHHs] 3400yTTsI CTyJAeHTaMu HpogeciiHuX
HaBMYOK ITiJ] 4Yac NPOXOHKEHHS BUPOOHWYOI MPAKTUKH; PO3POOMTH Ta
3alpoBaJUTH CUCTEMY PaHHBOI ajanTanii BUIYCKHHKIB Ha TEPBUHHHUX
nocazgax".

CBiTOBa NpakKTHKa IMIATOTOBKM (axiBI[iB TakKoOro piBHA  Ja€
MOXIIUBICTh OfepkaTH KBamiikaiii pi3HOMaHITHOrO CHEKTpa: TEXHIK,
Maiictep, cremanmict cepenHporo pieHs (Himeyuwmna), cmoemiaricr,
MeHemKkep cepenHboro piBHa (Himepnanam), Bummii (crapmmii) TeXHIK
(Dpanmis), crapmuii TeXHIK, MoioAmmi MeHemkep (BemukoOpuranis),
mosonmmi crerianict (CIIA), imkenep-texHik (Pinnsamis). Ocgirta, sKy
ONIEP)KYIOTh CTYJCHTH B HalIMX TEXHIKyMax Ta KoJe[KaxX, BiJIOBiJae
PIBHIO OCBITH B MOJIOJIIMX TEXHIYHUX Kojekax SInoHii, Koiemkax
CHCTEMM IOJAJBIIOI OCBITHM 1 MOMITEXHIKM B AHIMIT, ChOemiaJbHUX
YUWIUIAX Ta IIKOJNaX TeXHIKiB y HiMeuunHi, CeKIisiX crapliuxX TEXHIKIB y
Opamnrrii, aBopiunux komemkax CIIA, HaBUanbHUX 3aKJIaJax CEpeaHBOT
npodeciitnoi ocBith B Pocii. ¥ CIHIA paBopiuHi KOJEMIKi CKIAJal0Th
npuoan3HO TpeTuHy Buinux mkin CIIA B sikux HaBuaroTbest 6mu3bko 40%
BCIX, XTO 37100yBaB BHIILY OCBITY.

Amnamni3 noceigy CIIIA i Pocii B ramy3i nmiaroroku IT-¢axiBiiB gae
MOXIIUBICTh BHJIUINTH HHU3KY IIO3UTUBHHX MOMEHTIB, JO SKHX MOXHa
BigHectn, 30kpema B CIIIA: BHpoBajpKeHHS A0 HaBYAIBHOTO MPOLECY
CyYacHHX IeIaroriyHuX 3aco0iB Ta METO/iB, 3aCHOBAHNX Ha JOCSITHEHHSX B
raimy3i iHQopMaliiHUX TEXHOJOTIH; HasABHICTH HAJIEXKHOI MaTepiajbHO-
TeXHIYHOI 0a3u; TNpiopuUTET PO3POOKH Ta BUKOPHCTAHHS HAI[lOHAJIHHUX
MIPOrpaMHUX TPOJYKTIB 3aXHUCTy iH(opMarii; BUCOKHI piBEHb T'HYYKOCTI
HaBYAJIBHUX MpOrpaM, 0OyMOBJIEHOTO TeMIIaMH PO3BHUTKY iH(QOpMaIiHHIX
TEXHOJIOTIH TOoIIO.

AHami3 myOmikamidd, TpPEACTaBICHWX Ha calTaxXx IOBIIHUX
HaBYaJIbHUX 3aKiaziB Pocii Ta nporpam miarorosku I1T-daxiBuis, 103B0IsIE
BUAIJIMTH HACTYNHI IIO3UTHBHI OCOONMBOCTI HAaBYaHHS: HAasBHICTH Y
HaBYAIBHUX 3aKJaJax MIMPOKOI HOMEHKJIATYpH HAIPSMKIB ITiATOTOBKH Ta
nepeniaroroBku [T-(axiBIliB; aKIEHT Ha BIPOBAPKCHHS CIICI[iaIbHIX
HaBYAIBHUX KYypCiB 3 HOPMAaTHUBHO-TIPaBOBOI 0a3u 3axucry iH(popMarii;
B3a€MO3B’SI30K HAaBYAJIBHOTO TIIPOIECY 3 HAYKOBUMH JOCIIDKEHHSIMU;
CIpsIMOBAHICTh HAaBYaHHS Ha IOTJHOJIEHY TeOopeTHdHy mmiaroroBky IT-
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(haxiBIB 3 HAWOUTBII 3arabHUX ACHEKTiB OE3MEKH MOpPs i3 aKICHTOM Ha
MPpaKTHYHE 3aCTOCYBaHHS Ta iH.

Sxmio B YkpaiHi meaaroriuHi HOBaIlii MOB’s3aHI HAWYACTIIIE BCHOTO
3 0COOHCTICTIO Tiefarora-HoBaTopa (HE BWITAJIKOBO OLTBHIICTH iX aicTae
Ha3By "aBTOpChbKa MIKoya"), TO B IHIIMX PO3BHHYTHX KpaiHax 3MicT
IHHOBAaIliIMHUX  TEHArOTIYHMX TEXHOJOTIM 3YMOBICHHH IIIAMH Ta
3aBJIAHHIMH, SIKI CTaBHUTh Nepe]] COOOI0 KOHKPETHHH HaBYAIBHUH 3aKIaj,
Horo Miciero. Came me fae 3MOry 3ajgydaTd JO0 PO3POOKH HOBITHIX
MeJaroriyHUX TEXHOJOTIH HE OKPEeMHX eHTY3iacTiB, a BeCh KOJIEKTHB
HaBYAIBHOTO 3aKiajy, IO JOMOMara€e Ii/JBUIIYBaTH €(EeKTHBHICTH 1
CKOpOYYBAaTH TEPMiH BIIPOBaHKEHHS MEAArOriYHUX HOBAIIiH.

[TpoGnema opranizarii i nepe6iry npogeciiHol MPaKTHUKH CTYACHTIB
IHAYCTpialbHUX  KOJIEIDKIB ~ TPAKTYEThCS  3aHaATO  OAHOOOKO, 0e3
ypaxyBaHHs 0araThbOX acleKTiB, HEPO3PHUBHO 3 HEIO IOB’s3aHUX, 30KpeMa,
PiBHSI i IIEBOCTI MiJIrOTOBKY 10 MPAKTUKH. BifcyTHI HAYKOBI JAOCITIHKEHHS
MPaKTUKA SK IJIOro 31 BciMa IICMXOJOTO-NENaroriyHiMHU yMOBaMH, a
BiIOMI HEYMCIICHHI JOCIi/DKeHHS 3 mpobneM miarotoBku IT-gaxismis,
TOJIOBHUM YHMHOM, CTOCYIOTHCSI OL[IHKHM CTYJIEHTIB 3 TOUKH 30pY CTaBJICHHS
X /10 IpPOXO/KEHHS HUMU TPAKTUKH.

Byno BusBIEHO HENOCTaTHE BHKOPUCTAHHS MOXJIHMBOCTEH (haxoBoi
MPAKTUKA JIO peatizaiii CydacHuX BUMOr. [IoJimimeHHIO Takoi cUTyarii
cripusie 3a0e3IeUYeHHs: BIPOBA/DKEHHS €IMHOI CHCTEMH IPAaKTHUK Yy BCIX
IHAYCTpiaJbHUX KOJEpKax; OUIBII TICHOI CHIBIIpali MiX ITiIIPUEMCTBAMH i
ocobamu, siki OepyTh y4acTh 1 INpakTH4HIA migrorosui MaiOyrtHix IT-
¢axiBliB; 000B’S3KOBOrO 3alpOBa/PKEHHS NPAKTHKH Y BCIX BHIIHX
HaBYAIBHUX 3aKJIafax Uil BCIX CIHENiaJbHOCTEH; CTBOPEHHS MIKiJ
NPaKTHYHAX 3aHATh SK IHTETPAJIbHUX CKJIQJOBUX TaKWX 3aKIIajiB;
CIpsIMYBaHHS TIPaKTMKA Ha TOEIHAHHS CIEIaJbHAX, (axoBUX 1
JUJIAKTUYHUX 3HAHB.

OCOBJIMBOCTI ®OPMYBAHHSA THIIOMOBHOI
TPAMATHUYHOI KOMIIETEHIII B KOHTEKCTI
BUBYEHHS IBOX IHO3EMHUX MOB B
YHIBEPCUTETI

Mapis Kpaseys,
acucmenm xagheOpu npakmuxu ma MemoouxKy nasyanus aneniticokoi mosu (Kuiscvkuii
yuigepcumem imeni bopuca I'pinuenxa, m. Kuis, eya. Tumowenxa, 13-5,
maria_kravets@ukr .net)
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MoBHa momituka  €Bpomeiickkoro  Coro3y  CBIIYMTH  IIPO
Ha/I3BUYaliHy BaXKJIMBICTh BHMBYEHHS MOB B IHTErpauidiHuX mnporecax. Y
2002 pomi BimOynmacs 3HaKOBa WIOJO0 MOBHOI MONITHKM mofis. Ha
BapcenoncekoMy caMMiTi €BpoONeHCHKOI paay TJIaBU JepkaB abo ypsiaiB
OT'OJIOCHIIM TTPO BIPOBAPKEHHS B OCBITHI CUCTEMH KpaiH-UJIEHIB MPUHIUITY
"pimHa MoBa IUIFOC MBI iHO3eMHI" Ta "iHOUKATOpa JIIHTBICTUYHOL
KoMmreTeHTHOCTI". BiH mependayae BHBUEHHS, NIOHAWMEHINE, JBOX
1HO3EMHHX MOB 3 PaHHBOT'O BiKY 1 MA€ CTaTH YaCTHHOIO isUTBHOCTI 3aKJIa/liB
IIKUTBHOT, yHIBepCHTETChKOI Ta mpodeciiHo-Texniynoi ocBitn €C. B
VYkpaiHi OBOJIOJIHHS 1HO3EMHOIO MOBOKO B MOYATKOBINA 3araJlbHOOCBITHIN
IIKOJII CTajlo OOOB’SI3KOBHMM, IIPOTE OCBITHS Nporpama JIMIIE OCHOBHOI
KO 3a0e3Tledyye OBOJIOIHHS 1HO3EMHHMH MOBAMHM 1 JIAIIE B IIKOJAX
HOBOro tumy (TiMHasii, Jyinei) mpuainseTscs ocodiMBa yBara HaBYaHHIO
iHozeMHuX MoB. Came BHIIE3a3HAYEHMMH (aKTOpaM  3yMOBJIEHA
aKTyaJIbHICTh JIJAHOTO AOCIiKeHHsI. MoBaMu, siki MU 00pasy 0a30BUMU JUIs
HAIIOrO JOCIIPKeHHS! € aHrjiiichkka MoBa Ta (paHIy3pka MoBa. Bindip
BifOyBaBCsl 3a TPUHIMIIOM HAHOLIBIIOrO pPO3MOBCIOJUKEHHS Ta 3a
HaJISKHICTIO 10 onHiel cim’T MoB (iHIoeBponelickka ciM’st MoB). Tak, 4ucio
JIFOJIEH, 3JATHUX BUCIIOBIIOBATHUCS aHITIIHCHEKO0 MOBOIO — 450 MIIH. Tr0/eH,
(b paHITy3pK0I0 MOBOIO — OTi3bK0 200 MIJTEHOHIB YONIOBIK (3T1/IHO 3 TAaHUMHU,
HaBeJIeHUM Ha caiiti @paHIy3pKoi AKkaaemii).

3Bepralounch A0 0araTboX JDKEpell, MOJKHAa MIHTH BUCHOBKY, IIO
JlaHa Tema He Oyia JOCHTh PO3KpHTA Y BITUHM3HsHIN (iyororii. OCKiTBKH
METOI0 TTOPIBHSJIBHOI XapaKTepUTUKU MOB, 3a3BH4Yail, € OJJHa iHO3eMHa Ta
YKpaiHCbka MoOBa. METOI0 Hamoro AOCIIIKEHHs € TOIIyK OcoOnMBOCTEN
(hopMyBaHHs 1HIIOMOBHOI KOMIICTEHIII B rpaMaTHIli B yMOBaX BHUBYCHHS
JIBOX 1HO3eMHHX MOB. [lepm HiX po3riIsgaTH OCOOIUBOCTI (OPMYyBaHHS
IHIIIOMOBHOi KOMIIETEHIIii B TpaMaTHUIli B yMOBaX BUBUCHHS JIBOX 1HO3EMHHX
MOB, CIiJi PpO3MISHYTH SBHIIE OBOJOMIHHSI 1HO3EMHOIO MOBOIO 3
TICUXOHEUPOJIIHIBICTUYHOTO acCIIeKTy, a/pKe Yy BHMBYEHHI Ta OBOJOMIHHI
1HO3EMHOI0 MOBOIO HA3BHYAHHO BEIHMKY POJIb BiJIrparoTh Pi3HOMAaHITHI
TICHX OJIOT1YHI TPOIIECH.

Ha sixicTe OBONOIIHHS IHIIOMOBHMM MOBJICHHSIM BIUTUBAIOTH TaKi
TICUXOJIOTIUHI TIPOLECH SIK MHCIIEHHS, IaM'siTh, CIIPUHMaHHS, yBara,
MoTHBalis. BonomiHHS 1HO3EMHOI0 MOBOIO — II€ BOJIOIHHS CHCTEMOIO
MOBJICHHEBUX HaBMYOK. MoOBa iCHye B ICHXIIl JIIOAWHH TIEPEAOBCIM Y
(opMi TaKMX HABHYOK, SIKi B Oy/Ib-IKY MUTh MOXYTb OyTH peainizoBaHi. s
CHUJIKYBaHHS HEJOCTaTHHO JIMIIE MOBJEHHEBUX HAaBUYOK, HEOOXiIHi
MOBJICHHEBI BMiHHS, SKi Iepef0avyaroTh TBOPYY MisUIBHICTH, ITOB’SI3aHYy 3
MUCJICHHSIM, YSIBOIO, EMOLIISIMH TOIIIO.
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BBaxaeTbcsi, 0 B OCHOBI OUTIHTBI3MY JIeKaTh Ti ) MOBJICHHEBI
MEXaHi3MH, 3a JIONOMOTOI0 SIKMX 3/IHCHIOEThCS CHUIKYBaHHS PiJHOIO
MOBOIO — TUIBKM TIpA OUTIHTBI3MI BOHHM  JIO3BOJISIFOTH  JIFOJMHI
BHUKOPHCTOBYBATH JIBI MOBHI CHCTEMH. [HIIMMHM ClIOBaMU, MIX MpoLiecamMu
OBOJIOMIHHS PIJJHOI0 Ta I1HO3EMHOIO MOBOK OuTbIIe MOAIOHOTO, HiXK
BiIMIHHOTO. MeXaHi3MU MOBJICHHEBOI JisSUTGHOCTI PIJTHOIO Ta iHO3EMHOIO
MOBaMHU ONHI 1 Ti X, OCKUIBKM CTYAEHTH IIPOXOMASATH aHAJIOruHi cranii
MOBJICHHEBOI'O PO3BHTKY, NOMYCKAIOTh CXOXKI THUIHM TOMHJIOK. SIK mwHcaB
P. SIxo6coH, "mepexiTioueHHs 3 OJIHOI0 MOBHOT'O KOy Ha 1HIIMH MOXJIMBE 1
MIPAaKTHKYETHCS B IHCHOCTI caMe TOMY, II[0 MOBH i30MOp(QHi: B OCHOBI iX
CTPYKTYpH JI€KaTh ONHI 1 Ti 3K CIUTHHI TpUHIUTH". [HII JOCTI THUKH TaKOXK
BiIMIYarOTh, IO MEXaHi3M NOMMJIOK MPHHIMIIOBO TOTOXXHUU 1 Tpolecy
OBOJIOJ[IHHSI MOBH JIUTHHOIO, 1 IPOIIECY BUBUCHHS IPYTOi MOBHU JIOPOCITHM.

Pazom 3 THM, BHBYEHHS iHO3EMHOI MOBHM XapaKTepU3yeThbCs 1
BIIMIHHOCTSIMU BiJl BUBYCHHS PiHOI. A came, PU BUBYCHHI PiTHOI MOBH €
BIJICYTHIMH TOTOBI CXEMH, YCKJIaJHEHa MOXXJIMBICTh CITiBBiTHECEHHS
MOBHHX SIBHIIl 3 MOBHOK) CHCTEMOK (sika HeBimoma). OTxke, MoOBa 1
MOBJICHHSI, CIIJIKYBaHHSI 1 yBara NpOHHU3YIOTh BCE MCUXIUHE JKUTTS JIIOJJMHU
1 3a0€31eYyroTh MOMKJIMBICTh aKTUBHOT'O 3a/I0BOJICHHS ii Mi3HABaJIBbHUX 1
CYCNUJIBHUX MOTPEO, a 3 1HIIOro — € CrocobaMu peatizallii BHyTpPilIHBOTO
CBITY 1 MOXJIMBOCTEH ocoOucTocTi. MOBa BUHMKJIA B IIPOIECI CTAHOBJICHHS
JIIO/IMHU SIK CYCIIIJIBHOI iCTOTH, B IIPOIIECi CyMICHOI TPYHOBOi MisUTBHOCTI.
CaMme B JisUIBHOCTI MM Mi3HA€MO HOBI CHCTEMH, (POPMYEMO HOBiI BMiHHS,
3100yBa€EMO HOBI HaBUYKH, BUBYAEMO i OMAHOBYEMO HOBY MOBY. To uomy,
BHUKOPHCTOBYIOUH PiZIHYy MOBY SIK 3aci0 BHBYEHHS iHO3EMHOI MOBH, HeE
MOXXHa BUKOPHUCTOBYBATH 1HIIY iHO3EMHY B TaKHi )K€ CaMuii croci6?

Hampukinmi 60-x pokiB y HiMelnpKid MeTOAWYHIN JiTeparypi
3’SIBUIIUCS CTaTTi, B SKUX OYJIO BUCIOBJIEHO 3aCTEPEXEHHS BiJl KOHTAKTY
pi3Hux MoB. Mmuocs 37e6imbmoro mpo iHO3EMHI MOBM: AHITIHCHKY Ta
¢paHy3pky. bBymo momideno, mo Ha ypokax (paHIy3bKOI MOBH
(ppaniyspka Oynma Ui HIMEIBKUX JITEH JAPYro0 1HO3EMHOK IiCIS
AHIIIIACHKOI SIK TepIIoi 1HO3eMHOi) He TIJIbKM HiMelbKa MOBa BIUIMBaia
(“3aBaxkarna’) HaBYAJIHHOMY TpOIlECY, a W aHTJIHCBKa 9acTo 3’sIBIISUIACH Y
MOBJICHHI Y4YHIB 1 CHPUYHMHSIA HEMTPABUIbHI BUCIIOBIIOBAHHS (DpaHITy3bKOIO
MoBor. Tak, y HMocmipkeHHAX Oyno TOMIYEHO CIoYaTKy HeraTUBHUUN
aCITeKT KOHTAKTY JIBOX 1HO3EMHHX MOB.

BuHMKIIO NpUIyIIEHHS, 0 B3a€EMO/Iisl IBOX 1HO3EMHUX MOB 32BN
MaTUME JIMIIe  HETaTUBHI  HACHiOKA. ToMy  PEKOMEHIyBallocs
PO3MEXOBYBAaTH 1HO3EMHI MOBH, SIKi BHUBYAINCS OJHOYACHO, y PO3KJIaJi
HaBYAIBHUX 3aHATh, METOAMII BHKJIAQJaHHA JUIS iX CBOEPIAHOTO
po3MexxyBaHHsS y cBimoMocTi yuHiB. IIpore y cBimomocTi y4HIB iHO3eMHi
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MOBH TiCHO TOB’s3aHi Mk co00t0. Lle cToCyeThCs SIK 3HAHb MPO €JIEMEHTH 1
CTPYKTYPY PIJHOI MOBHM Ta TEpIIOi iHO3EMHOI, TaK i JOCBiAy BUBUYCHHS
1HO3EMHHX MOB.

VYnpoznosxk ocranHix 20 pokiB HayKOBI Jiefali OUIbIIE CXMIISIOTHCS
JIO JTyMKH, 1[0 KOHTAKT JBOX MOB BHOCUTH HE JIMIIIE JOJATKOBI IIOMUIIKH W
IIyTaHUHY, A if HO3UTHBHI acleKTH. MIeThest Ipo 10CBI BUBUCHHS MEpIIIOf
1HO3EMHOI MOBH, SIKMH CIIpHS€ PO3BUTKY PELENTUBHHUX 1 MPOIYKTUBHHUX
YMiHBb TiJl Yac OMaHyBaHHS APYroi iHO3€MHOI MOBH, 1 HE JIMIIE Y IUIaHi
TIepeHECEeHHs] 3HAYEHHs CIIiB, IO TAKOXX 3HAYHO ITOJIETIIYE CEMAaHTH3alilo
JIEKCUYHOTO Marepiaiy. Bennke 3HaueHHs Mae Te, 1[0 MOXKHA IPOBECTH
mapanesi MK TepIIo iHO3EMHOI0 MOBOIO Ta HACTYITHMMHU a00, HaBIAKH,
MIPOCTEXXUTU BiJIMIHHOCTI, $IKI CIYTyBaTHMYTh KOHTPAcCTOM JUIS KPaioro
YHAOYHEHHSL.

Baromuii BHECOK y Bim0ip IHIIOMOBHOrO MaTepiasry 3poOmia
KOHTPAcCTHBHA JIHrBiCTHKA. JIOTiYHMM BHCHOBKOM 3 JIIHTBICTUYHOI Teopii
KOHTPAacTHBHOI'O aHANI3y CTaJlO0 MPHITYLIEHHS, [0 3aCBOEHHS IHO3EMHOI
MOBH 0a3yeThbCs Ha TMOJOJNAHHI PO3XO/KEHb MIX JBOMa MOBHUMH
cHCTEeMaMH — PiTHOT MOBH Ta iHO3eMHOi MOBH. DOpMyBaHHS MOBJIEHHEBHX
BMiHb HEMOXJIHMBE O€3 OBOJIOJIHHS MOBHHMM MarepiajoM ((OHETHYHMM,
JIEKCUYHUM, TpaMaTW4HUM). AHIJiiicbka Ta (QpaHIly3pka MOBH MAalOTh
PO3BHHEHY CHCTEMY 4YaciB i YHCIIeHHI nepeKTH (IOKOHaHI YacH JI€CIiB),
BEJIMKY KiJIbKICTh CIIIBHUX TPYAHOCTEH B CUCTEMI TEMITOPAJIBHOCTI 1, B TOM
K€ 4ac, CXOXKICTh MPUHIIMITIB BXKMBaHHS 4aCOBHUX (opM.

[NopiBHsbHE BUBUEHHS JJBOX MOB (piZJHOI Ta iHO3EMHOI) A0ONOMarae
Mi3HABAaTH CHUJIBHE 1 Big'€eMHe y (YHKIIOHYBaHHI 000X MOB. 3BiCHO Take
TIOPIiBHSUIbHE BHBYEHHsI ITOBUHHO 0a3yBaTHCh Ha IIEBHOMY Martepialii.
TakuMm MarepiaioM y HamoMy JOCHI/DKEHHI cTaja  IOpiBHSIbHA
XapaKTepHUCTUKa MUHYIIMX YaciB iHAUKATHUBY B aHTJHCHKIH Ta QppaHIly3bKii
MOBaX, sika Oyiia po3po0JieHa HaMU.

STAGES OF LEARNING MEANS AND TRAINING OF A
NEW GENERATION USED IN THESE STAGES

Lapinsky V., Institute of Pedagogic of NAPS of Ukraine, ,
Artema st, 52]1, phone # 044 481 37 39, Kyiv, e-mail: vit_lap@ukr.net

When choosing a means of training a new generation it must be
taken into account that their pedagogically appropriate use: 1) helps the
development of students' clearly-shaped thinking; 2) stimulates attention
(involuntary and arbitrary) at the stage of presenting the educationa
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material; 3) promotes activation of teaching and learning activities of
students; 4) alows to link the theoretical issues with practice; 5) increases
opportunities and practical applications of phenomena that cannot be
directly observed by studentsin class; 6) creates opportunities for modelling
processes and phenomena; 7) allows the most accessible way to systematize
and classify the studied phenomena with the use of charts, tables, formatted
text, etc.; 8) promotes educational motivation in studies, promotes the
growth of interest in training, creation of effective learning settings; 9)
allows to quickly and easily assess the level of learning and teaching
subjects group (class) in general.

Given above the description of impacts to illustrate the use of
learning outcomes, of course, cannot be regarded as systematic, asindicated
unequivalent impacts in terms of the importance to achieve the objectives of
training, some of these influences are interdependent.

For example, the impacts described in the $p.3), 5), 8) and sp.2) are
interconnected, because the successful promotion of attention (sp.2) can be
realized through enhanced motivation (sp.8), motivation of studying certain
phenomena (sp.8) through detection, underlining the importance of their
practical application (sp.5), increase motivation of training promotes
activation of teaching and learning activities (sp.3).

Incentive note (sp.2) can be done both through the provision of
components of visual representations of models, essential for understanding
the relevant laws of flow phenomena, colour, brightness, sound, etc. (sp.1),
and emotionaly coloured video sequences, which show the phenomenon,
known to students from the mass media or their own life experience (sp.5),
carried out by activation of reflex, or of any resulting willing efforts,
attention.

Modelling of processes and phenomena (sp.6) is closaly related to
generalization and systematization of knowledge (sp.7), as accompanied by
processes of generalization of excitation in the cortex, which accompanied
by formation of stable connections between cells excitation results in the
formation of knowledge.

When choosing a visual teaching methods and appropriate means of
training the specific features of learning groups (class) should always be
taken into account: the vast majority of students' thinking — verbally logical
or visualy figurative. In the first case illustration means can be used
somewhat less, or in such areas that are more abstract. In the second case
therole of illustration and visual teaching methods increases.

Adaptive learning process in genera is a prerequisite for providing
interactivity of educational materials by new generation means, is supported
inthefirst place.
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Update basic knowledge. Used: video sequences - to update
persona or indirect experiences of students, objects study models - to
highlight major parties to the next formal descriptions, environment models
activity to illustrate and clarify the formulated assumptions, hypotheses,
generalizations on the basis of certain rules, algorithms, etc...

A new generation training means can provide interactivity of
educational material presenting process by changing the pace of
presentation, content filling; adapting level of detail modds to the
peculiarities in perception of the material by the subjects of training and so
on. Multimedia learning means provide the possibility of educationa
materials presentation with adjustable modality of educational influences. In
order to teach the subjects of natural field it is essentia the highest possible
accuracy giving description of the phenomenon (object) of nature.
Providing interactive training in this sense is sufficient, controlled by
teacher, the number informative presentations about the object of study. On
the other hand, for construction in the minds of students of the prototype
model of the phenomenon that is studied, it is necessary to separate all
insignificant, to help student select determining characteristics of the object
or phenomenon. It is necessary to try using the already acquired knowledge
and life experience, to identify relationships between parameters,
characteristics of the phenomenon and try to explain these connections,
building a certain modd. Interactivity of training at this stage should be
provided by giving the teacher an opportunity to control the modality
possibilities of presenting educational material. For example, the video
series that represent a certain natural phenomena (lightning, storm, view of
Earth from orbit of an artificial satellite, solar eclipse, etc) can be presented
with the controlled playback speed, with sound effects or without them,
through variousfilters, etc...

Presentation (explanation) of educational material. Used: video
sequences - to stimulate their interest; dynamic controlled model of learning
objects - to explain the functioning of abstract models to be created, the
adequacy of which must be set; effectual environment to illustrate the
phenomena, laws that are objects of study, etc..

To improve the effective use of illustration one should clearly
formulate the purpose of monitoring the presented educational material. It
stimul ates the attention, hel psincrease the duration of any attention.

It is hepful to use special techniques to increase the interest of
students to the visual objects, despite the fact that they serve as means for
the strengthening of educational activity.

The principle of optimization of educational process requires
infrequent demonstrations, that for the minimum time required to achieve
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the desired effect. Features of any personal attention (its limited duration, in
particular) define the need for educational impacts of not over 10...15 min.
However, a systematic model for creating knowledge, each presentation of
educational material should be a completed process, that demonstration
should thoroughly illustrate a certain phenomenon. A new generation
training means alow to use such effects as “freeze frame’, “zoom”, “zoom
lens’, colouring the selected eements, blinking, etc... Short and clear
explanations in the course of demonstrating help to save time, which can
also be more dynamic, more expressive because the teacher determines the
pace of their presentation and semantic contents, in accordance with state of
audience, pace of its learning the educational material, which is determined
with readiness to percept it by the most members of the training group, their
emotional state. An experienced teacher, lecturer, who “holds his audience’,
identifies the need to adjust the pace of presentation educational materials,
watching the audience.

The use of illustrations and demonstrations for all students will
improve the effectiveness of use the visual teaching methods. The small
manuals demonstration devices with "blind" scales, maps inadequate to the
scale of visual conditions, etc., is harmful because the teacher wastes time
and causes the dissatisfaction of students who cannot see them. Such
manual s are better to be attributed to the front work and observation.

Consolidation of learning outcomes and sKkills formation,
classification and generalization of knowledge. Front, individudly, in
small groups (brigades) can be used in active environment designed for
performing actions on the objects of study, or their models, appropriate
training and methodological support in the form of printed manuals for
students. Use of ICT and a new generation training means has the effect of
increasing the learning process by its intensification, reduction number of
routine activities, while increasing the relative amount of mental action, the
dynamic formation of stereotypes which are an integral goal of education.

At the stage of consolidation and systematization of educational
material it is appropriate to use illustration aids that differ from those used
at the stage of presentation educational material. This creates prerequisites
to transfer the learned knowledge to other objects promoting deeper and
more conscious understanding. Clearly, these means of illudration (or
modification the means of illustration that has been already applied) must
be fully accessible to students and require no extra spending time on the
study.

Check the level of learning, monitoring of educational process.
The software means that provide receiving, storage and preliminary
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processing of data with which the possible effectiveness of evaluating
educational process at some stage are used.

It should be noted that the use even the most advanced means of
illugration (in the broadest sense) to monitor the learning process, it is
impossible to imagine without the use of elements of traditional techniques
(methods, techniques and forms) with the group of students. The main ones
of these methods are frontal questioning, frontal experiment, heuristic
conversation, etc., i.e. such methods, which currently are required
components of methods adopted to carry interactive teaching methods.

Determining the level of educational achievement, according to
results which adjusted educational system influences, is a process that can
be supported by modern software and technical means. A set of presentation
learning objectives to students and means (technologies) receiving and
recording each individual student's reaction to this presentation may be
interpreted as the necessary component of a new generation learning
environment. Depending on the representation way of school (test) task -
each student individually, or a group of students (class) we can provide
appropriate learning means, to formulate requirements for their realization.
In the case of an individua learning task presentation conditions (of tests)
every student is given the opportunity to work with a separate means of
learning, which may be a PC or another teaching meansthat provides atrain
of algorithm representation of training (test) problem (in a text view,
graphical form, in the form of a multimedia object) inserting the subject
testing reaction, working out this reaction and the formation the valuating
base of judgments. Absolute expediency of using such means of training
and their effectiveness for monitoring the educational process does not
mean the rgjection of the methods of monitoring this process applied to the
training group as a whole. A new generation learning means alow to
combine the presentation of the training task condition to the group of
students with theindividual inserting reaction of each student.

HPESEHTAIIUSI YHEBHUKA «PYCCKHWH SA3BIK KAK
NHOCTPAHHBIA (J1JIA COTPYJHUKOB
TYPUCTUYECKOI'O BU3HECA)»

Bepowcanckas Onvea Huxonaeena,
Jlazyma Tamesana Hukonaeena
Xapvrosckuii HayuoHaIbHbLIL yHUGEpCUMEm
umenu B.H. Kapazuna, Llenmp mexcoynapoono2o o6pazosanus,
Kageopa yKpauHcKko2o u pyccKo2o A3bIK08 KAK UHOCHPAHHYIX,
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Vkpauna, Xapvros, ynuya [lnowads Ce0600ul, 4,
Tenegpon: (057)707-51-03, E-mail: Podfak@univer.kharkov.ua

Typusm  sBnsiercss OAHOW W3  CaMBIX  COBPEMEHHBIX |
ObICTpOpa3BUBAIOLINXCS HWHAYCTpUHA. PaszButne TypusmMa OOBEKTHBHO
BBI3BIBAET HEOOXOMUMOCTh B OOECIEUEHHH TYPHCTHYECKOH HHAYCTPHU
MIEPCOHAJIOM, BIIAJICIONIMM COOTBETCTBYIOIIMMH  NPO(EeCCHOHATBHBIMU
YMEHHSIMH M HaBbIKaMu. Henb3s NOOWTHCS WHTEHCH(pUKAIUK Y4eOHOro
nporecca 0e3 HEoOXOOUMOro oOecredeHHss ero y4eOHO-METOIUYEecKOH
JINTEPATYpOi.

[IpodeccronanpHasl HANPaBICHHOCTh OOYYCHHUS — BeEIymIas
TEHJEHIUsI B IIPENOAaBaHUN PYCCKOro s3blka. [1oAroTOBKa CTYNEHTOB K
npoecCHOHANBEHOMY OOIIEHUIO, BHIPaOOTKa HABBIKOB NPO(ECCHOHAIBEHO
OPHEHTHPOBAHHON PEYH ONpeeIi HeOOXO0IUMOCTh JaHHOTO y4eOHHKa,
COCTaBJSIIOLIIETO  COAepKaHue  oOydeHHss W 00ecHeYMBaroUIero
(hopMHpOBaHNE KOMMYHUKATHBHOM, SI3BIKOBOM M PEUEBON KOMIICTCHITHH.

VYueOnnk «Pycckuil sS3bIK KaKk WHOCTPAHHBIN (U1 COTPYAHUKOB
TYpUCTHYECKOTO OW3HEeca)», CO3JaHHBIA CHEeNUaTCcTaMu  Kadeapsl
YKpPAaUHCKOTO M PYCCKOro  S3BIKOB  KaK HHOCTpaHHBIX  LleHTpa
MEXIyHapOHOTO 00pazoBaHus XapbKOBCKOI0 HaIMOHAJILHOTO
ynuBepcurera umenun B.H. Kapasuna Bamur E.C., Jlaryroit T.H.,
Bepxanckoit O.H., mnpexacrasisier coboil TpaMMmaTH4ecKuid Kype IUIst
COTPYJHHKOB  TYPUCTHUECKOro OuW3Heca, BIAJACIOIMX  (OHETHKO-
rpaMYeCKUMHA OCHOBAaMH PYCCKOTO SI3BIKA.

Knura cocroutr u3 ocHoBHoOW vactu u Ilpunoxenus. OcHoBHas
YacTh COAEPKUT I'PaMMATHIECKHI MaTepuall 1 yIpaXHEHNS K KaXI0H TeMe
(86 Tem). B IlpunoxeHun mnpemmararorcs 23 TEKCTa, JAHAJIOIH,
rpaMMaTHYECKUI KOMMEHTapHi, PycCKO-aHII0-apaOCKUHA CII0Baph.

JlaHHBI y4eOHMK paccyMTaH Ha COTPYAHUKOB TYPHCTHYECKOTO
On3Heca, BIAJICIONIMX AHTIMHCKAM WM apaOCKUM si3bIkaMu. B ydeOHMKe
OHM  WCIIONB3YIOTCS  KaK  SIBBIKU-TIOCPEIHHMKH: IS OOBSICHEHUS
TEOPETUYECKOro MaTepraia, NepeBoa ciIoB B CIOBApE.

Ha yueOHOM MaTepuaine 3TOro ydeOHMKa BO3MOXKHO OOydeHHE
SI3BIKY ~ CHIEIIMAJIFHOCTH, OH  YJOBJETBOpsiET y4eOHble MOTPeOHOCTH
CTY/IEHTOB, CTUMYJIUPYET UX aKTUBHOCTb.

OCHOBHOW y4eOHOUW STUHUIICH SBISETCS TEKCT MO CIICITUATEHOCTH.
VYuyeOHble TEKCTHl B OONBIIOW CTENEHH OMNpenesioT 3PQEeKTHBHOCTh
yueOHMKa. JIMHTBUCTMYECKHME W TCHXOJOTHYECKHE  HCCIIEOBAHMS
TIOCJIEIHUX JIET TTOKa3bIBAIOT, YTO TEKCT NPHOOpETaeT CTaTyc OCHOBHOM
KOMMYHUKATUBHOH EIUHUIBI, KOTOPOH YENIOBEK IOJb3yeTCs B pEeYeBOM
nesrensHoCTH. [lpHucTanbHOE BHMMaHHE K TEKCTy OOYyCIIaBIIMBAETCs €ro
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¢yHKIMAMH B y4eOHOM TIporecce, Cpelu KOTOPBIX CleIyeT o0co0o
BBIJIENIUT (DYHKIWIO pacCUIMPEHHs, TIIOTOJHEHUs] SI3BIKOBBIX 3HAHHH
CTy/IEHTa, MPEUMYIIECTBEHHO JIEKCHYECKUX, U OCYIIECTBIISIET TPEHUPOBKY
SI3BIKOBOT'O M PEYEBOr0 MaTepuara.

TekcT B KOMMYHHUKaTHBHO OPHEHTHPOBAHHOM YUeOHUKE BCeria
BBINOJHSET HECKOJIBKO (DyHKIIHA:

1. MotuBupyromnias — oHa OOBIYHO pPEaTU3yeTCs Yepe3 KOPOTKUE
TEKCTBI, KOTOpPBIE TOJBKO BBOAAT B JAaHHYIO MPOOJIEMY, ITOTYEPKHUBAIOT €€
3HAYEHHE.

2.  HWudpopManmoHHO-TIO3HABATENBHAS — peau3yeTcs  4depes
TEKCTHI, KOTOPBIE HECYT OCHOBHYIO MH(OpMalnuio O JaHHOW mpolbiieme.
VIMeHHO TakHWe TEKCTHl JAlOT BO3MOXHOCTH (DOPMHPOBATH pPEATBHYIO
KOMMYHUKATUBHYIO JIESITEIIEHOCTD Y CTYJIEHTOB.

3.  KomMmyHHKaTHBHas — peayu3yercsi uepe3 TeKcT-0eceny (Takoit
TEKCT TpeArnojiaraer Oecedy), KOTOpPBIH 3aTparMBaeT axkTyalbHYIO
po0OJieMy. DTH TEKCTHI CITIOCOOCTBYIOT ()OPMUPOBAHHUIO YMEHHUH Y HABHIKOB
CIOpPUTB, AUCKYTHPOBATh, JOKa3bIBaTh, PEKJIAMHUPOBATE.

4. Crumynupyromas (moOyJauTenbHAs) — pealu3yercs dYepes
KOpOTKHE TPOOJIEMHBIC TEKCTHI W3 PEANIBHOW JICHCTBUTEIBHOCTH,
COCTaBJICHHBbIC caMuUMH cryaeHTamu. OCHOBHas WX IeJlb — BBI3BATh

HEMEIUICHHYI0O PCUCBYIO pEakIuio, cHOpMUPOBATH YMCHHS W HaBBIKU
OTCTaMBaTh COOCTBEHHYIO TOUYKY 3PCHUS WIIH TIO3UITHIO.

Kaxaprii TekcT ydyeOHMKa MOXKHO CYUTATh OTHCIBHOM TEMOM
(manpumep, «llymewecmeue na noesdey, «llymewecmeue na camonémey,
«B asponopmy», «Tpancghep 0o cocmunuywry, «Omovix 6 omeney,
«Henonaoku 6 nomepe», «3Ixckypcus no 2opody», «Mopckas npozyakay,
«Peunou xpyuszy, «llpoeyrka no nycmuiney, «/latisuney, «Ixckypcus 6
mysety, «B pecmopaney, «B bapey, «dkckypcust no cmonuyey, «IKCKypcus
no xpamam», «IKCKYpcus 6 MOHACMbIpbY W ApYyrue). 3aKkpernuTb |
aKTyaJqU3upOBaTh JICKCHKY MOXXHO TaKXe BO BpEMS BBITOJTHCHUS
MPEATEKCTOBBIX M IOCICTEKCTOBBIX  YIPAXXHECHUH,  OOCYXKJICHUS
MpOOJEMATUKU  TIPEICTABICHHBIX  TEKCTOB, a TAaKKE COYMHCHHI,
HANIMCAHHBIX  CTYJACHTAMH, WJIA MOHOJOTHYECKUX  BBICKa3bIBAHUA,
COCTaBJICHHBIX MU TI0 ONPEACIEHHON TEME.

B KOHTEKkCTe COBPEMEHHBIX MPOOJEM METOJUKH OOydYeHUS
PYCCKOMY SI3BIKY KaK WHOCTPAHHOMY OCOOOTO BHHMAHUS 3aCiy)KHBaeT
BOMpOC O crmocobax A(PQPEKTUBHON TNpPE3CHTAIMHA TEPMUHOIOTHISCKON
JIeKCWKH. TepMHUHONOTHYECKass JIGKCHKAa HECeT CaMyl  OOIBIIYIO
WHPOPMATUBHYIO HArPy3Ky. B CBSI3M ¢ 3THM, €¢ 3HAUCHHUE SIBIISCTCS OJIHUM
U3 TJABHBIX YCJIOBUI TMOHMMAaHUs BBICKa3biBaHUH. (OCOOCHHO BaXHO
OIpPENICIIUTh CIOCOOBI CEMAaHTH3AIlMU, AaJCKBATHBIC TEPMUHOIOTHYSCKON
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nekcuke. Cremyer COrlIacCHThCs C  YTBEP)KAEGHHEM, 4YTO B YCJIOBHSX
00y4eHUs S3bIKY CIIEIMANTBHOCTHY JIOTHYHEE OIPaHUYUTHCS IIPEJICTABICHHEM
TEPMHUHOJIOTM30BAHHON JIEKCUKA B OTOOpAaHHBIX ISl OOy4YeHHS] TEKCTaX.
[MpucyrcTBre B cioBape, COCTaB KOTOPOTO OKOJIO 3 THICSY €AWHMIL,
CHELUAIM3UPOBAaHHBIX ~ TYPUCTHUECKHX TEPMHHOB JIeNaeT  Y4eOHHK
YHUKQJIBHBIM M LEHHBIM, TaK KaK YMCJIO BBINYIIEHHBIX CJIOBaped B 3TOU
obmactu HeBenuko. K OTAEenbHBIM TeMaM CO3/laHbl KOMMYHUKATHBHBIE
MUHHAMYMBI, COJIEpKalllie peayu3ali0 KOMMYHHKAaTHBHBIX CTpaTeruit
YYaCTHHUKOB KOMMYHHKAIMH. OTO CIIOCOOCTBYET YCHJIEHHUIO SI3BIKOBOU
TIOATOTOBKHU CTYJICHTOB.

B 3armaBuu npodeccnoHanbHO 00paleHHOro yueOHuka “Pycckuii
SI3BIK KaK MHOCTPAaHHBIM (JUIi COTPYIHUKOB TypHCTHYeCKOro OusHeca)”
COJIEP)KUTCS OCHOBHAsi €ro ujaes — peueBas NOATOTOBKA CTYAEHTa K
npoeccusiM TypHCTHYECKOTO cepBHca (TpaHchepMaH, OTENbHBIA THI,
MOPCKOH THJ, TIEPCOHA OTEJIeH U PECTOpaHOB), (POPMUPOBAHHE KYIIBTYPHI
MEXJIMYHOCTHOT'O OOIIEHUSI.

CcdopMHpOBaHHBIN CIOBaph TYpHUCTHYECKOH JIEKCHKH, TEKCTHI U
IMajgord  npodeccHoHanbHON HANpaBJIeHHOCTH OyIyT IIOJE€3HBIMH B
KayecTBe Yy4eOHOro Marepuaisa B Kypce OOIIEro  SI3BIKO3HAHWS,
TEPMHUHOBEJICHUS, 10 HAyYHOMY CTHJIIO PEYH, II0 OTACIBHBIM TeMam
JIEKCUKOJIOTUH, a Takke B Tpolecce pa3padOTKH CTaHAApPTOB W
CHeLUaIM3UPOBaHHBIX CJIOBapeil  TypucTHdeckux TepMuHOB. Ceromus
TEPMHUHOJIOTYECKasl JIEKCUKA COCTABIISET OOJIBIIYIO YaCTh JIEKCUKH JIF000r0
SI3BIKA.

Koneunvsle menn oOydeHHs pPYCCKOMY SI3BIKY 10 JaHHOMY
Y4eOHHUKY CBOISTCS K TOMY, YTO CTYJEHTHI JIOJDKHBI:

1. VYcBoure 3HaHHMSA O TpaMMaTHYeCKMX (OpMax M JIEKCHKE
pycckoro  s3plka B COOTBETCTBMM €  NpOo(hecCHOHATBHBIMU
KOMMYHUKATUBHBIMH ~ ITOTPEOHOCTSIMM B ONPEJCNIEHHBIX  CHTYAIUIX
o01eHusI.

2. CBoOomHO uWTaTh, IOHUMATh W IIEPEBONUTH COMEPKAHUE
CHeUaTM3UPOBAHHBIX TEKCTOB.

3. Cuymath, TOBOPHTH M TOHUMATh YCTHBIE COOOIICHHUS B
o0lacTi Typu3Ma U COLMAIBHO-OBITOBBIX KOHTAaKTOB C HOCHTEISIMH
PYCCKOTO sI3bIKa M C JINI[AMH, JUIl KOTOPBIX PYCCKUH SI3BIK SIBJISIETCS TOXE
WHOCTPaHHBIM.

4. dopmupoBaHHE aJEKBATHOTO YPOBHS IMMCbMEHHOW peyn.

5. ®opmupoBaHME YMEHHH W HaBBIKOB MEXKYJIBTYPHOTO
o0IIeHns, B KOTOPOM HJIET OOMEH HallMOHAJbHBIMH M MHAMBUAYaJIbHBIMHU
LEHHOCTSIMH, MPO(ECCHOHANBEHBIM M COIIMAIEHBIM OIBITOM U TPaJHUIHSIMHU.
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6. OBnafeTb COBPEMEHHON TYpUCTUYECKON JIEKCUKOM U
TEpPMHUHOJIOTMEl W aBTOMAaTH3MPOBATh AKTHBHBIA CIIOBApHBIA 3amac u3
00J1aCTH KOMIIEKCHOT'O TYPUCTHYECKOTO O0CITYKMBAHUSL.

CrpykTrypa y4eOHHMKAa TO3BOJSIET OINTHMU3UPOBATH yYEOHBIN
mpouecc B OOYy4EeHHWH PYCCKOMY SI3BIKY, YYUTBIBas OCOOEHHOCTH
KOHTHHT€HTa CTYJIEHTOB B KOJUIEPKax IO TypusMmy, AuddepeHnnpoBath
yueOHBII MaTepHa B COOTBETCTBUH C LIEISIMU O0Oy4YeHUSI.

VY4eOHUK MOXET OBITh HCIHOJNB30BaH Uil PaOOTHI B TPYIIIE ITOX
PYKOBOJICTBOM TIPETNO/IaBATENSL.
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MHOTOKOMIIOHEHTHOE SIBJIEHUE, KOTOPOE OCHOBBIBAETCS HA B3aUMOJIEHCTBUM
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KOMMYHHUKaTUBHOH cepax. [Ipn ncciaenoBaHiy cOCTaBISIONINX KYTbTYPhI
PO eCCHOHATBHOrO 00IIeHus ucxonuM u3 Tesuca C.PyOuHIITElHA O TOM,
YTO ONUH U TOT XK€ IPOIECC MOXKET ObITh W HWHTEIUIEKTyaJIbHBIM, H
SMOIMOHANBHBIM, M BOJeBbIM. Omnupasch Ha 3TO MHEHHE M Y4YHUTHIBas
pe3ynbTaThl UCIeNOBaHMHA (EHOMEHa KYJIBTYPbl MpOQeCcCHOHAIBHOTO
OOIIeHMST  CHEeNMalICTOB  pasHbBIX cdep, a Takke CHEHUPHKY
Npo()eCCHOHANBHON ~ JIESTENFHOCTH ~ arpapueB,  BBLACNWIN  Takue
B3aMMOCBSI3aHHBIE KOMITOHEHTBI: MOTHBAIMOHHO-IIEHHOCTHBIH,
KOTHUTHBHO-T03HABATEIIbHBIH, MOpPaJIbHO-AYXOBHBIH, 3MOIMOHAIBHO-
BOJIEBO, ONEPallIOHHO-1E€ATEIEHOCTHBIN, pEUEBOH.

MoTHBaIMOHHO-IIEHHOCTHBIN KOMITOHEHT KYJIBTYpHI
MPOPECCHOHATHFHOTO OOIICHUS OYAyIIUX arpapueB BKIIOYAET B ceOs
MOTHBBI, HHTEpPEChI, MOTPEOHOCTH M LIEHHOCTH, KOTOPBIE MOOYXIAI0T UX K
nevicteuto. J{i1st hopMupoBaHUs KyIbTYpbI IPOPECCHOHAIBHOTO OOLIEHUS Y
CTY/ICHTOB arpapHbIX BY30B CUMTaeM NPHUOPUTETHBIMH THITBI MOTHBAIHH,
KOTOpBIE CBSI3aHBI MPEXIE BCEro C OpUEHTalMed Ha >KU3HEHHbIE
TIEPCIIEKTUBBI, HEOOXOANMOCTBIO IPHOOPETEHHS ISl STOTO OIPEAEIEHHBIX
3HAHUN W YMEHUH, CTPEMJICHHEM K MO3HAHUIO OKPYXKAIOIIEro Mupa, cels
KaKk JMYHOCTH W Jpyrux JuyHocredl. KorHUTMBHO-TIO3HABATEIBHBIN
KOMITOHEHT BKJIFOUAeT J[BE COCTABIISIONINE: YYBCTBEHHYIO (OIIyIIEHHE,
BOCHIpUSITHE, IIPEACTABICHWE) U JIOTHMYECKYI0 (TIOHATHS, CYXICHUS).
3HaUMMBIM JUII  HCCIIENOBAHHUS SIBISETCS TE3UC O TIIO3HAHMM Kak
CYIIECTBEHHOM XapaKTepHCTHKe OBITHS KylnbTypbl. K asMmolmoHanbHO-
BOJIEBOMY KOMITOHEHTY KYJBTYPHI ITPOPECCHOHATIBHOIO O0IIEHUS Oy Iy ITIX
arpapueB OTHOCSTCS OMOLMH, YyBCTBa, BONSA.  MOpaJbHO-ITyXOBHBIN
KOMITOHEHT OXBAaThIBA€T JYXOBHBIE IOTPEOHOCTH JIMYHOCTH, B3TJISIBL,
HOPMBI, TIPUHLMIIBI, KOTOPHIE PpEryaupyroT eé moBeneHue. J[yXoBHbIE
MOTPEOHOCTH  JIMYHOCTH ~ MOT'YT  CTaThb  CHJIBHBIM  HMMITYJIBCOM,
nooyxnatommMm  e€ Kk gedictBuio.  OnepanuoHHO-IESTeTbHOCTHBIN
KOMITOHEHT KYJIBTYPHI NMPOQECCHOHAIBHOr0 OOLIeHUsI OyIyIIUX arpapues
0azupyercs Ha CO3/IaHMM OTHOUIEHHH U MX MPOAYKTUBHO-TIONIOKHUTEILHOM
pa3BuTHH, IpeoOpa3oBaHuy cebs, CBOET0 BHYTPEHHETO MHpa, aKTHBHOCTH B
pOoQeCCUOHATHEHOM o0IeHuy, COTPYIHUYICCTBY B dopme
MHTEJUIEKTYaJIbHOTO B3auMoJelcTBUs. OH BKIIIOYAET CTpATeruv, NpHEMBI,
YMEHHS U HaBBIKH MEXJIMYHOCTHOTO B3aMOJECTBHS. BrieieHne peueBoro
acriekTa  KynbTypbl  NpPO(eCcCHOHANBHOTO  OOIIeHHs  OOYyCIIOBJIEHO
HEOOXOMMOCTBIO B3aUMO/ICHCTBHS B KOMMYHUKAaTHBHOHU cdepe.

CunraeM, 4TO KYJIBTYpY [Hajiora MOXHO paccMaTpUBaTh Kak
OCHOBHYIO XapaKTepHCTHKY KadecTBa MNpO()EeCCHOHAIFHOrO OOIIEHHSI.
[ToTtpeOHOCTE B €CTECTBEHHOCTH, JUHAMHYHOCTH, MOOWJIBHOCTH;
HEOOXOANMOCTb TUIOJJOTBOPHOI'O B3aUMOJICHCTBHSI W COTPYIHHYECTBA B
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chepe mpodeCCHOHATBLHON JEATETBHOCTA OOYCIIABIUBAIOT IPUOPHUTET
JIUAJIOTUYHOCTH B MPO(PECCHOHATBHOM OOIIeHHHA. BBICOKUI  ypOBEHBb
KyJAbTYphl ~JHMAjiora SIBJISIETCS  aJCKBAaTHBIM  OTPaKEHHEM CYOBEKT-
CyOBEKTHOr0 Xapakrepa B podeccroHaIbHOM OOIIEHHH.

ITpoBeeHHOE HCCIIEIOBAHUE TIO3BOJISIET CIENATh BBIBOJ O TOM, YTO
KyJIbTypa MpoheCCHOHATBLHOTO OOIIEHHsT CYHTAeTCs C(HOPMHPOBAHHOM,
ecau: c(hOpMHUPOBaAHA MOJOKUTEIbHAS MOTHUBALUS K MPOPECCUOHATIBHOMY
00mieHnio  (CylecTByeT OCO3HAHHOE >KejlaHue oOMeHa uH(opMaluei,
MBICJISIMH, apryMeHTaIMedl U 3aHHTEPECOBAHHOCTh B TOM, YTOOBI OOIICHUE
COCTOSUTOCH); O0ECIIEUYMBAETCS PABHOIPABHE BCEX YYACTHHKOB OOIIEHWS,
TOJIEPAHTHOE OTHOIICHHWE K OIMMOHEHTY; C(HOPMUPOBaHA T'OTOBHOCTH K
COTPYIHUYECTBY B OOIIEHHH HaJ MOMCKOM ITyTEeH perieHus mpobieMbl U
pa3sBUTHEM WJIEH; Pa3BUTa COBOKYIHOCTh KOMMYHHKATHBHBIX YMEHUM;
00IIIeHnEe KOPPEKTHO C TOUKH 3PEHUsI 00IIEH U pEUeBOil KYJIbTYPbI.

HeoOXomuMBIMH U JOCTATOYHBIMU  YCIIOBHAMH  (hopMHUpOBaHHMS
KyJIbTYphl TPO(ECCHOHABLHOrO OOINEHHsT Y CTYAEHTOB arpapHbIX BYy30B
SIBJIIFOTCS: OCYIIECTBJICHUE IEIEHANPABICHHON TEOPETHKO-METOANYECKOM
MOATOTOBKU MPENoJaBaTelicii U CTYACHTOB K (OPMHPOBAHUIO KYIBTYPHI
npoeCCHOHANBHOrO  OOIICHUs,  OpraHm3aius  NpodecCHOHANTbHON
MOATOTOBKM ~ CTY/AEHTOB HA JMAJOMMYECKOM OCHOBe;, oOOecreueHue
B3aMMOJICHCTBUS TIpenoaBareyiecii u CTYJAEHTOB B Mpoiecce ydueOHOro
o0IIeHns; TIOCTENEHHOE HAKOIJICHHE OIBITA pEIICHHUsS MPOOIIEMHBIX
BOIMPOCOB, CBA3AaHHBIX ¢ Oyaymied NpodeccCHOoHANBLHON eSTeTbHOCTRIO;
CO3JIaHUE TIOJIOKUTEIHFHON AMOIMOHAILHON HACHIIIECHHOCTH YIe0HOTO
00IIeHu s ; IPUBJICUEHHE CTYIEHTOB K TPO(ECCHOHATLHON caMopeanu3aliu
B mpoliecce ydueOHOro juanora; pacimupenue cpepbl  aKTHBHOTO
MpopEeCCHOHATBHOrO  OOIICHUS ~ Oyaymmx  arpapueB B y4eOHO-
BOCITUTATEIHHOM MPOIIECCE.

TEXHOJIOI'US PABBUTUSA TBOPYHECKOI'O
INOTEHHUAJIA CTYAEHTOB TEXHUYECKUX
BY30B

Kocurox Huxonai Huxonaesuu
Xmenvnuyxuii Hayuonanvbuvlil ynugepcumem, 2. Xmeronuykuil, Ykpauna
avy@mailhub.tup.km.ua

CormaabHO-9KOHOMHYECKUE npeodpa3oBaHus, KOTOpBIE

OporuCXOoAdAT B  HACTOAICC BpEMH, O6YCJ'IOBJ'H/IB3IOT HeO6XOI[I/IMOCTI>
NOATOTOBKH CIICHUAJIMCTOB, BJIAJICIOIIUX BBICOKUM YPOBHEM pPa3BUTUA

94



TBOPUECKOrO TIOTEHIMANa, YMEHHWEM CHCTEMHO CTaBHThb M pelarthb
pasnuyHbIe 3a7a4d. JTO BiMseT Ha (OPMUpPOBAHHE 3a/ad, OIpEelICHHe
COJIepyKaHMsl TIeJJarOrMuecKoro Mmporecca U BIOOp alleKBaTHBIX METOJOB U
cpescTB 00y4YeHusl.

IIpomecc ~ pa3BUTHSL ~ TBOPUECKOrO  IOTEHOMANA  HMEET
TICUXOJIOTHYECKUH M TeJarorudeckuii acnekTel. Eciam mcuxonmormdecknit
aCIIeKT CBS3aH C BBIABJICHHEM M Pa3BUTHEM OIIPEIEIEHHBIX TBOPYECKHX
criocoOHOCTe! 4enoBeKka (CocTaB KOTOPHIX B JIAHHOE BpEMs BBIJIEJIEH B
TICUXOJIOTHHA JOBOJBHO TOYHO, K HUM IIPUHAUIEKAT: CIIOCOOHOCTh K
Pa3BUTHIO YMCTBEHHBIX ONEpalHii, K OLEHOYHBIM JICHCTBUSAM U BBISBJICHHE
po0JieM; CIIOCOOHOCTh BHJETh CTPYKTYpPY OOBEKTa, OTOpachIBaHHUE BCETO
W3BECTHOTO U CO3/]aHWE NPHHIMITHAIEHO HOBOT'O ITOJIX0/1a; BUJIETh HOBOE B
CTaHAapPTHOM CHUCTEME M YCTaHaBJIMBATH HOBBIE CBS3HM MEXIY SIBICHHUSIMH),
TO NEJATOTMYECKUH aCleKT XapaKTepHU3yeTcsl BKIIIOUEHHEM 00yJaronmxcs B
KOHKPETHYIO TBOPYECKYIO AESTEIbHOCTD, Pa3pabOTKy COAEpIKaHMUs, CPEACTB
W YCJIOBHH €€ OpraHu3alid M OCYIIECTBIICHHUS, YCTAHOBIICHUEM arapaTa
aHaJM3a ee Pe3yJbTaTOB M BIHMSHHS Ha YeJIOBeKa.

B nounckax TexHONIOTHH, KOTOpbIE MOTJIM OBl 00ECIIEUNTh Pa3BUTHE
TBOPUYECKOT0 ITOTEHIMANa, NeJaroruka oopaTWiach K METOo/aM, KOTOpbIe
WCTIONIB3YIOT MH)KEHEPH! ISl PEIICHUS] TEXHUYECKUX M HAy4YHBIX MPOOJIeM.
[To ocHOBHOMY NPUHIMITY TOMCKA PELIEHUS 3TH METO/IBI MOKHO Pa3JeInTh
Ha JIBE TPYIITBL:

1) meronsl mepebopa BapHaHTOB (MO3TOBOW IMITYpM, CHHEKTHKA,
MOPQOIIOTHYECKNH aHAIN3, METOJ (POKATBHBIX OOBEKTOB H T.11.);

2) aJNropuTMHYECKHE METOAbl Ha OCHOBE TEOPUH PpELICHHs
n3o0peratenbckux 3amad (TPU3).

Kak wu3BectHO, Meromsl mepebopa BapHaHTOB, AKTHBU3UPYS
TICUXWYECKHUE MPOIECCHl, UMEIOT OYeHb HE3HAUNTEIBHBIN yIeOHbIH 3P QEKT.
IMosTomy ocraHoBuMmcst Ha Bo3MoxHOcTsIX TPU3. Ona Obuta co3nmana B
obBiieM CCCP u 0 3TOro BpeMeHH He MMeeT aHajloroB B Mupe. [ maBHas
npuBiekatenbHocTh TPU3 3akitoyaercs B TOM, YTO OCHOBHOE yJIapeHHE
TIEpEeHECeHO Ha OCO3HAaHHBbIE omepauuu MbiuieHus. [Ipakthka yoexnaer,
yro wmerogonorust TPU3 yHuBepcaibHa u oOecrieunBaeT ITOCTaHOBKY,
aHaJI3 U pelleHne abCoMOTHOTO OOBITMHCTBA TBOPUYECKUX 3a/1au B HAyKe
n Texaruke. OHa, COBMECTHO C METOJIOJIOTHEH COBPEMEHHOI0 OM3Heca, JaeT
BO3MO)KHOCTb PEIIaTh JI00bIE SKOHOMUYECKHE 33/1a4H.

Iupokoe BHenpenne TPU3 B yueOHBIH mpomecc y4eOHBIX
3aBEJICHHUI CIIEP>KUBAETCS PSIOM (aKTOPOB, & UMEHHO:

1) OTCyTCTBHEM COOTBETCTBYIOUIEH Y4eOHOW JWCUMIUIMHBI B
00pa3oBaTeNbHBIX CTaHAApPTaX M INPOrpaMMax, KOTOpPBIE YTBEPIKIEHBI
MuHHUCTEpCTBOM 00pa30BaHUs;
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2) OTCYTCTBHEM CHCTEMBI IIOATOTOBKH CIIEIMAINCTOB IS
MPENoJaBaHusl TaKOMH AMCLUIUIMHBI - MOITOMY BCE AEPXKUTCS TONBKO Ha
JUYHOM DJHTY3Wa3Me OTIEJbHBIX IpenojaBarteneid. Y Oonblleld dYacTu
MperoiaBaTeicii By30B OTCYTCTBYIOT Jake oOmrue 3HaHuWs ocHoB TPU3.
DTO NPUBOAMT K TOMY, YTO 3HAHMS U HABBIKH, NIOJIyd€HHBIE CTYJICHTAMHU MO
9TOH y4eOHOW JMCUMIUTMHEI, He BOCTpeOOBaHbI B IPYTHX KypcaX, KOTOpbIe
H3Y4aroTCsl TO3/HEE;

3) orcyrcTBHEM y OONBIIMHCTBA CTYICHTOB JKEJIAHHS YUUTHCS U
3aHUMATbCA TBOPUECTBOM.

Hamu npemnaraercs memaroruueckasi TeXHOJIOTHS (pOpMUpOBaHMS
TBOPUYECKOTO MBIIUIEHUS ~ CTYAEHTOB BBICHINX TEXHUYECKHX YYEOHBIX
3aBezieHnii. OHa OCHOBBIBAaETCS Ha BHEAPEHUH B yU4EOHBIN ITpolecc Kypca
U3  MeTojoJoruud  TBOpuecTBa - "OCHOBBI  HAyYHO-TEXHUYECKOIO
tBopuectBa"(OHTT), KoTOpBIN MpeaycMaTpuBaeT BBEICHHE KaK OCHOBHOI
CXEMbl HAy4YHOrO IO3HAHUS - MOMCKOBYIO MO3HABATENIBHYIO AEATEIBHOCTh
CTY/IEHTOB (BMECTO TpAAMIMOHHOW pENpOIyKTUBHOW); NPUMEHEHUS B
Ipolecce MOUCKOBOW  JESITEIbHOCTH OCHOBHBIX — MHTEJIEKTYaJIbHBIX
nHcTpymentoB TPU3.

[Tpu npernogaBaHuy 3TON AUCIUIUIMHBI CTABATCS TaKHE LIENH:

1) MupoBO33peHUECKHE - BBIPa0OTaTh y OyayIIero crenuaincTa
CHUCTEMHBIN B3IJIA]] Ha IPUPONY, YETIOBEKA U CO3aBAEMYIO UM TEXHHUKY;

2) memarorn4eckMe - PacKphITh  OyayliemMy CHEeIHaIUCTy
[IyOMHHYIO CBS3b  (DYHAAMEHTAIBHBIX AWCHMIUIMH ((U3UKH, XUMHUH,
MaTEMaTUKH U T.J.) C KOHKPETHBIMU HH)KEHEPHBIMHU TUCIUILTHHAMMY;

3) UWHKEHEpHbIE - HAY4YWTh OYAYIIMX CHENUAIUCTOB peIIaTh
WH)KEHEpHBIE 3aJlaud Ha TBOPYECKOM YpOBHE, 3((EKTUBHO HCIONB30BAaTh
3HAHWS, TIOJTy4E€HHbIE B BBICILIEM y4€OHOM 3aBEACHHU.

OTH 3HaHUS M YMEHUs CTYJCHTHI NONY4aroT NMpH 00sS3aTeIHHOM
MIPOCITYIIMBAHUM TIOTOYHBIX JIEKIMH B COYETAHWH C TPAKTHUYECKUMHU
3aHATHAMH TI0 TPYINAM U C WHIUBHAYaJIbHOH CaMOCTOSTEIbHONH paboTOM
TIPY pElIeHUH TBOPYECKHX M M300peTaTeibckux 3anad. [Ipu BeIMOIHEHNUH
WHIMBHYaJIbHBIX 3aJ[ad CTYAEHTHl Ha OCHOBE cOOpa M aHajiu3a HaydHO-
TEXHUYECKOH M MAaTEHTHOH MHQOpMalUU O CYIIECTBYIOUIMX TEXHUYECKUX
pelIeHUsIX 110 NPOM3BOJIBHOM TEME CaMOCTOATENIbHO (OPMYIUPYIOT U
pelarT HOBOE TBOpYECKOe TeXHHMYeckoe 3aaaHue. Ilo pesymabratam 3toi
paboTBl  CTYAEGHTHI OGOPMIISIOT YUYeOHYIO 3asgBKy Ha HU300peTeHUE.
3akperieHure, yriyoJeHWe W HCHOJNB30BAHUE IIONYYCHHBIX 3HAHUH W
HaBBIKOB ITPOMCXOMUT BO BPEMS BBIIIOIHEHUS! HAYYHO-HCCIIEA0BATEIBECKIX
paboT, KYpCOBBIX U TUITIOMHBIX IIPOEKTOB.

C yyactrem aBTopa pa3paboTaH yueOHO-METOAMYECKUI KOMILIEKC,
KOTOpPBII COCTOUT M3 y4eOHOTr0 MOCOOMS U MpakTUKyMma u3 Kypca "OCHOBBI
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Hay4YHO-TEXHUYECKOTO TBOpUecTBa'. OH COZIEPIKUT Kak
CHCTEMAaTH3MPOBAaHHOE W3JIOKEHHE BCEX OCHOBHBIX IIOJIOKEHUH TEOpHH,
TaK U MaTepuasibl HeOOXOAUMBIE JUIs PEelICHUs] YIeOHBIX U MPaKTHIECKUX
3amad. B ocHOBY pa3paboTku monoxeH 20-JETHUH OMBIT TPENoaBaHUs
JUCLIUILIVHBI "OCHOBBI Hay4HO-TEXHUYECKOro  TBOpuecTBa" B
XMENbHUIIKOM — HAIMOHAIILHOM  yHHMBepcuTeTe. llpakThka BHEApEHUS
TEXHOJIOTUH (POPMHUPOBAHMS TBOPYECKOTO MBIIUICHNAS TpPH MOATOTOBKE
WH)KEHEPHBIX KaJ[pOB JaeT BO3SMOXKHOCTB CIIENIATh CIIEYIOIINE BBIBOIBI:

1) BBenenne TPU3 B yueOHbIi npouecc, sBusercss 3QpQeKTHBHBIM
CPE/ICTBOM  pa3BUTUSl TBOPYECKUX CIIOCOOHOCTEH W  WHUIMATHBHI
cnienuanucToB. JloOpocoBecTHOe W3ydeHHE Marepuaja U BBIIOJIHEHUE
JIOMAITHAX 3a]a4d IO3BOJISIET IMpeoliafialonieMy KOJIWYECTBY CTYACHTOB
TOCJIE  3aBEpIIEHUs] Kypca CaMOCTOSATENIFHO BBIMONHITE TOWCK HOBBIX
TEXHHYECKHX pELIeHUH, BBIXOAWTh Ha YPOBEHb HM300pETaTENbCKUX
PpeILIeHU;

2) TPU3 sBnsiercst yHUKAJIBHBIM CpPEACTBOM (OpMHpOBaHUS U
YKpeIUICHHE (PUIOCOPCKOr0 MHUPOBO33PCHUS OYIYIIUX CIIEIHATUCTOB,
TIOCKOJIbKY IMTPEKPACHO MILTIOCTPUPYET OCHOBHBIE IOJOKEHHS TUAJIEKTUKU
OTHOCHTEJIFHO aHaliM3a W MPaKTHYECKOrO HCIIOJIB30BAHUS 3aKOHOB
Pa3BUTHS TEXHUYECKUX CHCTEM;

3) oddexr or wusyuenus TPH3 B 3HauWTENBHOW Mepe
orpeziensiercs KBanudukanmed mnpenoaasatens, o0bEMOM Kypca M €ro
MECTOM B Y4E€OHBIX IUTaHaX, MMEIOLIMMUCS BO3MOXKHOCTSIMH JIJISI CTY/ICHTOB
3aHUMAaThCs HAaYYHO-TEXHHYECKHM TBOPYECTBOM Ha MPOTSHKEHHH BCETrO
cpoka obyduenus. IlpenogaBanne TPU3 1enecooOpa3HO OCYIIECTBIATH Ha
3-4 xypcax B oObeme He MeHbIe 162 yacoB (JeKnui, 1abopaTOpHO-
MIPAaKTHYECKUX 3aHSATHH M KypcOBOW padoThl). DPQPEKTUBHBIM CPEACTBOM
JIOCTVYKEHUSI TTIOCTaBJIICHHOW LIENU SIBJISETCS HCIOJIB30BAHUE IMPUKIIAIHBIX
MIPOrPaMMHBIX TPOYKTOB, KOTOphIe 6azupytorcst Ha TPU3.

BHenpenne TeXHOIOTMM Pa3BUTHSI TBOPUECKOT'O MBIIUIEHHS CTYJCHTOB
BBICHINX TEXHUUECKUX yUeOHBIX 3aBEIECHUH MO3BOJISIET TIEPECTPOUTH MPOLIECC
TIOJITOTOBKM ~ CIIELMAJIMCTOB ~ BBICIICH KBAIM(HKAIMK U 0OECreynBaeT
CYIIIECTBEHHBIN yaeOHO-BOCTITATENBHBIA 3(PhEKT.

COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOI'MHN
N 3BYKOBBICOTHASI ®UKCALINA
A3EPBAUKAHCKUX JIAJ1OB.
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Anueea U.I.
Bakunckas Mysvikanohas Axademus, Azepbatioxcan
imina.alieva@gmail.com

CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJIOTHH TTO3BOJISIOT HAOUPATh,
BOCIPOM3BOJIUTD U pacIieyaTblBaTh My3bIKAJIbHBIE COUNHEHUSI.

Touynass B 3BYKOBBICOTHOM OTHOLIEHMH HOTHas (QUKcaIys
azepOai/pkaHCKOH HApOAHOW MY3BIKM IPEJCTaBISET CYLIECTBEHHbIE
CIIOKHOCTH. HoOTHast 3ammch OKa3bIBACTCS HENOCTAaTOYHO KOPPEKTHOW,
MOCKOJIbKY ~ OOLIETIpUHSTAsi ~ €BpomelcKasl CHUCTeMa  HOTallMk  He
OpPHEHTHPOBaHa Ha 0OCOOEHHOCTH BOCTOYHOT'O 3BYKOpsIJIa.

ITo ymomuyanuro MIDI penaxropsl IpOHM3BOASAT BCe Ollepaly B
crarmaptHoM ctpoe 12PJIO (paBHOE JeneHHE OKTaBbI), YTO O3HAyaer 12-
CTYNEHHBIH PAaBHOMEPHO TEMIIEPUPOBAHHBIN 3BYKOPSII.

Crpoii a3epOaii/pkaHCKOW HAapOAHONW MY3BIKHM, KOTOPBIA Haleln
CBOE OTpaXKeHHe M 3aKpelUleH B 3ByKopsaje aseplaiikaHckoro Tapal,
BKpAaTI[e MOXXHO OXapaKTepU30BaThb KakK 17-CTYNEHHBIH HepagHoMepHO
TEMIEpUPOBaHHBIN 3BYKOpaa. B 3ToM cTpoe mo BceMy nuana3oHy Tapa
pa3iMYHBIE OKTaBbl MOTYT BKJIOYaTb B ceOs pa3IMuHOE KOJIUYECTBO
CTYNEHeW, Pa3HOCTh BBICOT MEXAY COCETHUMH CTYIEHSIMU COCTaBIIsieT 24,
66 , 90 wiu 114 ueHTOB, a TMONYTOHBI, TOHBI M, COOTBETCTBEHHO,
MHTEPBAJIbI CYIIECTBYIOT B HECKOJIBKHX BapHaHTaX.

Ha rpaduke HepaBHOMEpHO TEeMIIEpUPOBAHHBIA 17-CTyIEeHHBINH
3ByKOpsa Tapa (A) ¥ paBHOMEPHO TEMIIEPUPOBAHHBIN 12-CTyHeHHBIH
3ByKops/ ¢oprenuaHo (B) mpeacraBieHbl Tak, YTO MOXKHO JIETKO CPAaBHHUTh
BBICOTBHI COOTBETCTBYIOIIMX CTyIHeHeH . MOXXKHO 3aMETUTh, YTO HEKOTOpHIE
CTYTICHH 3BYKOpSJIa Tapa JOCTaTOYHO MpuormkeHsl k 12PJ10.

Ocoboe BHHMMaHHME Hago OOpaTHUTh Ha CTYIEHH, CHJIBHO
ommyatommecs ot 12PJ10. Ora  pasnuna (GoneelO meHTOB) omryTuMa
CIIyXOM, U OHa TpeOyeT 0co0ol (uKcaruu.

A B

! 3HAYNTENBEHYIO POJTh B PEKOHCTPYKIIMH a3epOaiinKaHCKOTro Tapa chirpai Mupsa
Canpir Acanorny, Camprxokas (1846-1902rT.) - TaaHTIUBEIA MY3bIKaHT, TAPHUCT,
Macrep-pedopmarop u3 llymm (Azepbaiimpkan, Haropusrit Kapabax).

%06a 3ByKOpsia — B [MANA30HE OT ¢' 10 ¢> BBICOTBI BEIPaXEHBI B LEHTAaX 110
OTHOIIICHHIO K TIEPBOiT cTyreHH (V).
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Kpome Toro, Ba)kHO OTMETHUTH, YTO B 3BYKOpPS/E Tapa OIUH U TOT
K€ WHTEPBaJ CYIIECTBYET B HECKOJBKUX BapuaHTaX, T.K. OH MOXET OBITh
COCTAaBJICH Pa3IMYHBIM 0OPAa3OM M3 CTyIeHeil 3Bykopsia. Mcromnurenn-
TApUCTBI TIPU WIPE HAa Tape OCO3HAHHO BBIOMPAIOT W3 Pa3INYHBIX
BO3MOXXHBIX BAapHaHTOB TOJIBKO TOT, KOTOPBIH HMEHHO COOTBETCTBYET
UCIIONIHAEMOMY TIPOM3BEIEHHI0O — MYTFaMHOMY WJIM OTHOCSIIEMYCS K
KOMITO3UTOPCKOMY TBOPYECTBY. DTH COCETHUE CTYIIEHH, Pa3INYaroIIfecs B
3BYKOBBICOTHOM OTHOIIEHHH, JIOJKHBI HOTHPOBATHCS MO-pazHoMy. OnHaKo
B ycnoBusax craHmaptHoro 12PJI0 wux mpuxomutcs (UKCHPOBATh
OJMHAKOBO, YTO IIPUBOJUT K HMCKAXXEHHUSM, IOCKOJIBKY HOTHPOBATHCS M
3By4aTh OHH JIOJDKHBI [I0-Pa3HOMY.

AyTeHTHYHAs 3aluCh W BOCHPOM3BENEHHE a3epOailKaHCKOH
HAPOJIHOU MY3BIKU TpeOyeT 0co00i huKcarum.

ABTOp Tmpemiaraer Tnpu (QUKCHpOBaHWUM  a3epOailKaHCKOM
HApOJHOW MY3BIKH B HOTHBIX pEJaKTopax BBOIWTH CIEUHUAJbHEIE,
paccunTaHHbBIe Ul 3BYKOPSOB azepOai/PkaHCKUX JIaJIOB MUKPOTOHOBBIE
TIONIPaBKH.

B worHeix pemakropax Sbelius u Finale mpexycmorpeno
HCIIONIb30BAaHKE CHELUATIBHBIX TEKCTOBBIX COOOLIEHUH, yCTaHABIMBAIOIINX
TIPOM3BOJIBHYIO BBICOTY ISl KaXKI0TO 3ByKa.

PaccunranHble aBTOPOM MHKpPOTOHOBBIE TIIONPABKH HM3MEHSIOT
BBICOTY 3BYKa M IIO3BOJISIIOT ITOJNYYHTh 3BYKOPSA, COOTBETCTBYIOMINI
3BYKOPSIY Tapa.

% Hampumep, B MyraMHOM HCIONHHTEISCTBE CYIIECTBYET [0 TPH BapHAHTA
Ppa3IMYaroMyXCcsl CBOMMH BeJIHHAMU Maibix (270, 294 u 318 meHTOB) 1 6OMBIINX
(384, 408 u 432 nenra) Tepuwmii. [1, 25]
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[MomoOHast ayTeHTUYHAS HOTHASI 3alMCh HAPOJHOU MY3BIKH OYCHB
Ba)XKHa, T.K. TO3BOJSIET Ooiiee KOPPEKTHO COXPaHAThH €€ M Oosiee TOYHO
BOCIIPOU3BOJUTH MPU UCHIOJIHEHUU U JIJI1 HAYYHOT'O U3 Y4EHHS.

Jln1s mpuMepa npuBeneHO 3BydaHUE MOJIeNed TaloB pacm U uiyp B
12PJ1O 1 ¢ MUKPOTOHOBBIMHU TMOMPaBKAMHU.
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HUI'PA HA OPTAHE KAK CPEACTBO B PA3BBUTUH
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IIpennaraemas craThst  HpPETEHAYeT HE HA HCYEPIBIBAIOIIEE
U3y4eHUE BOIIPOCaA,  HA €r0 IOCTAaHOBKY — I10YeMY M KaKUM 00pa3oM Urpa
Ha OpraHe MOXKET ABJIATHCA CPEACTBOM B pa3BUTHU MHAHUCTA.

Pa3zymeercs, urpa Ha HECKONBKMX MY3BIKAIbHBIX MHCTPYMEHTAX,
Kak W IreHue, odoramaer Mmyssikanta. M bax,  Momapt urpamu Ha Bcex
KJIaBHIIHBIX WHCTPYMEHTaX, YTO OBUIO HOPMOH B TO BpeMs, a TaKkKe Ha
CKpUIIKE U aybTe. B Hamrem ciaydae peub HIET He 00 00IeM MY3bIKaIbHOM
00pa30BaHUM TIOCPENCTBOM WUIPHl HA pa3HBIX HMHCTPYMEHTaX, a o
NpUOOpPETEeHNH, Pa3BUTHM U COBEPIICHCTBOBAHMM KOHKPETHBIX |
OTpeIeNIEHHBIX KauecTB M HABBIKOB IIMAHUCTAa, KaK Ha YypPOBHE
CHOCOOHOCTH TIOHSITH W YCIIBIIIATh, TaK M Ha YPOBHE CIOCOOHOCTH
peann30BarTs.

B03MOXXHOCTh HCHONB30BAaHUSI UIPHI HAa OpraHe Kak CpeAcTBa B
Pa3BUTHH OIIPEIEIEHHBIX HABBIKOB TMAHUCTA KOPEHUTCS B CIIEAYIOIIEM.

C onHOi CTOpOHBI, pedb HAET O JABYX COBEPIIEHHO Pa3HBIX
WHCTpYMEHTaX, OJAWH W3 KOTOPBIX - OpraH, TpeOyer WHBHIX,
KOMIUIEMEHTapHBIX 10 OTHOUIEHWIO K (DOPTENHaHO, MBIIUICHUS |
peanu3anu, T.e. UrpoBbIX NpuémoB. C Apyroil CTOpoHEI, peub UAET O ABYX
KJIaBUIIHBIX HMHCTPYMEHTaX, M BIaJeHHE (OPTENHAHO CYIIECTBEHHO
YMEHbIIIAET YCUJIUSI M COKpAIaeT BpeMsl, KOTOpbIe HEU30EXKHO TpaTsATCs Ha
"TeXHUKY" UTPBl HA OpraHe - HOBYIO JUI1 MHMAHUCTA JESITEIbHOCTb. OTO
TIO3BOJISIET CPABHUTENBHO OBICTPO COCPEAOTOYMTHCS Ha '"CyTH" WIpbl Ha
OopraHe, IIOHMMaHHE KOTOpPOM U [ODKHO TIOBIUATH Ha pPa3BUTHE
OTIpeIeIEHHBIX HABBIKOB U KAUYECTB NMUAHKCTA.
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Pazymeercs, urpa Ha CTpyHHOM HJIM AYXOBOM MHCTPYMEHTE TaKKe
criocoOcTBOBasia OBl Pa3BUTHIO TeX WJIM HMHBIX KadecTB IMAHUCTA, HO
morpeboBaa Obl OONBIIMX 3aTpaT BPEMEHU TOJIBKO HA TO, YTOOBI
MUHHMAJILHO OBJIA/IETh HMHCTPYMEHTOM U ITOCPEACTBOM 3TOT0 100paThes 10
"cytu", KoTOpas M MHTepecyeT nuaHucra. [louemy opraH, a He yemOaio
WIN KJIaBUKOpA Oy/eT SICHO W3 JaNbHEWIIero, XOTs, pa3yMeercs, OIBIT
WUIrpbl Ha 4eMO0alo W Ha KIABHKOpJAE JUIl IHAHHWCTa MOXXHO TOJBKO
MIPUBETCTBOBATh, UMEsl B BU/1y UCIIOJHEHUE CTAPMHHON MY3bIKH, TaKKe KaK
W UIpy Ha MOJOTOYKOBOM (OpTENMHAHO, HMeS B BHUIY MY3BIKY
KJIACCHYECKOT0 MepHOo/Ia.

YcrpoiicTBO HMHCTpyMeHTa - 3TO (aKTop, OMNpenessIOmuni
XapaKTepPUCTUKH 3BYKa, Ha KOTOPBIE MOXET BIMATH HCIIOJHHUTEIb.
Hcnonaurens Ha TpyOe WIM CKpUIKE MOXET BIHMATH Ha BCE
XapaKTEePUCTUKH 3BYKa - BBICOTY, CHIY (IPOMKOCTbH), JUIUTEIBHOCTH (JIJIs
LieJield CTaThy MPEIOYTHTENEHO UCIIONB30BaTh CJIOBO "BpeMs'") U TeMOp.

OcobOeHHOCTBIO OpraHa 1 QOpPTENUaHo, KaK U APYTUX KIIABHITHBIX
WHCTPYMEHTOB,  SIBJISI€TCS ~ HaJW4YWe  KJIaBUaTypsl -  MeEXaHHM3Ma,
HaXOJSIIETOCsl MEXKIY HCIOJIHUTEIEM M 3BydamuMm TenoM. OTcyTrcTBHe
HeNnocpeocmeeHH020 KOHMAKmMA CO 3BydYallUM TEJIOM U  COCTaBIISIET
NPUHIMIHAIGHOE OTIMYHME KJIABHIIHBIX HWHCTPYMEHTOB OT JPYIHX.
[MnaHuCcT MOXKET KOHTPOJIHMPOBATH CHJIY 3BYKa M BpeMs, BIMSTH Ha TeMOp
(XOTst He IPOCTO OOBSICHUTH KaK UMEHHO) W HE MOXKET BJIMATH Ha BBICOTY
3ByKa. OpraH - 3To HHCTPYMEHT, B KOTOPOM, B CHIIy YCTPOWCTBA, IIOYTH BCE
«BCTPOEGHO» - BBICOTA 3BYKa, I'POMKOCTH W TeMOp. OpraHuct Moxer
KOHTPOJIMIPOBATH TOJIBKO 8peMsl.

Bpemst gyero? OTBeT Ha 3TOT BONPOC YKA3BIBAET HA 08d OCHOBHBIX
cpedcmeéa WCHONHWUTENST Ha oOpraHe (WCXois W3 Ieledl  CTaThy,
NpUKOCHOBeHUe, KaK CpeICTBO, €ro BOSMOXXHOCTH W BJIHMSHHE He
00CyXIaroTCs).

|. Bpems s3eyuanusi HOomsl, T.e. OaumenbHOCmb 36yKa (NMOHITUS
HOmMA W 36VK VICTIOJNB3YIOTCS B CTAaTh€ B3aMMO3aMeHsIeMO 110 YMOT4aHuo). B
paMKax yKa3aHHOW JUTUTEIBHOCTH HOTHI OPTaHUCT MOXET COKPaTHUTh HIIH
TIPOJUTUTE BpeMsl 3BYy4aHHUsI (ITOJTHOCTBIO BBIACPIKAHHBINH 3BYK COEIMHSETCS
co cienyromum). TeM caMbIM, COEAMHSS WM Pa3beANHSs HOTBI, OPTaHUCT
TIOJIB3YETCSl CPEACTBOM, KOTOPOE HA3BIBACTCS aApMUKYAAYUsL.

Il. Bpems nacmynaenus 36yka. OTKIOHSISICH OT TPEAINONIAraeMoro
BpEMEHH HACTYIUICHUS 3BYKa, OPT'aHUCT MOJNB3YETCsl CPEICTBOM, KOTOPOE
Ha3bIBACTCS deocUKd.

BpemenemM ©, COOTBETCTBEHHO, OSTHMH CPEICTBAMH, MOXET
TIOJTE30BATHCSI M TUAHUCT, HO HA (DOPTENHAHO 3TH CPE/CTBA JIUIIL OJTHH W3
MHOTHX.
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Aroruka He TpelCcTaBisieT 0co0Oro MHTepeca B acleKTe JaHHON
CTaThH, TaK KaK BEIWICHEHHE €€ KaK CPEJICTBA HE MPEACTABISIET TPYAHOCTH.
Curyaumst ¢ apruxkynsuueid wHas. Ha ¢doprenmano TtemOp wu, B
0COOCHHOCTH, JMHAMHMKa HEU30€XKHO yJYacTBYIOT BO BCEM, YTO JIENIAeT
MTUAHUCT, TEM CaMbIM (YacCTHYHO) 3aCJIOHSSI HMCIIONB30BAHUE W 3aTPYIHSIS
BBIWIEHEHHE OJHOI'0 U3 BPEMEHHBIX CPEJICTB - ApPTUKYIIALUHU, KOTOPOE Hac
W MHTepecyeT (B CHIIy HAIIPaBJIEHHOCTH CTaTbU OTHOIIEHHUS apTHKYJISIIAN 1
JMHAMHKH HE 00CYXX/IA0TCs).

B ycnoBusix omcymcmeus OuHamuuecko2o akyenma Ha OpraHe,
MONB30BaHNE  apTUKYJSIIMEH Kak OJHMM W3 HEMHOIMX CpEJNCTB
WCTIONTHUTENS, OY/IeT CrIOCOOCTBOBATh PAa3BUTHIO B NMHAHKHCTE ITOHUMAHUS
TIPUPOJIBI ATOTO CPEICTBA U HABBIKA €T0 HCIIOJIB30BAHMS, BEAS K BIIAJCHHUIO
M30IIPEHHON U IpaynpOBAaHHON apTUKYIALUE.

YcrpoiictBo oprana (Tpyda W BO3IyX), KaK H YCTPOWCTBO
¢doprennano (cTpyHa ¥ MOJIOTOUEK) OTpaHUYMBAET BIMSHHE HA 3BYK
JIByMS MOMEHTAMH - HAa4yaJloOM M OKOHYaHHEM 3ByKa. OTIHYHEM MEXIY
WHCTPYMEHTAaMH M CYIIECTBEHHBIM MOMEHTOM JUIsl HAc SIBIISIETCS
OKOHYAHUe 38VKA.

Ha ¢oprennano o0yclioBIeHHBIH €ro yCTpPOWCTBOM 3BYK IOCIE
W3BJICYCHHS 3aTHXAaeT M YracaeT IO0CTaTOYHO OBICTPO. DTO YCIOXKHSET
KOHTPOJIMPOBAHHUE ¥ BO MHOTHX CITy4asiX €CTECTBEHHO U HEHM30eKHO BEIET
K BUpTyaJ3alyy o0pa3a ¥ MOMEHTa OKOHYaHHUS 3BYKa.

Ha oprane oOycioBiEHHBIH €ro YCTpPOWCTBOM 3BYK TSHETCS
HeusMeHHO, TIOKAa OpPraHUCT HE OTIYCTUT HOTY. YUHUTHIBAHHE OTOH
0COOEHHOCTH COCTaBIISIET MPEAMET IMOCTOSHHOTO BHUMAHUS NPU Urpe Ha
opraHe ¥ JIOJDKHO CHOCOOCTBOBaTh  Pa3BHUTHIO B NHMaHKCTE
00OCTpEHHEWIIET0 M BBICOYAWIIEr0 BHUMAHUS K MOMEHTY M 00pa3y
OKOHYAaHUS 3BYyKa, TpeOys KOHTPOIMPOBATH HX B COOTBETCTBHH C
KOHTEKCTOM U JIpyrUMHU (paKTOPaMH.

YcrpoiicTBO OpraHa M, Kak CIIEICTBHE, CY)XEHHE I1apaMeTpoB,
MOABNIACTHBIX ~ KOHTPOJIO  HWCHOJNHHUTENS, M, Kak  CJEICTBHE,
WCTIOJTHUTENBCKUX CPEJCTB, CO3JAI0T «JI1a00paTOpUIO» C IPaKTUYECKH
YUCTBIMH YCJIOBHSMH ISl TIOHMMAaHUsI TPUPOABI M pabOThl HalX ITUMH
WCTIOJTHUTEIILCKMMH CPEICTBAMH.

CyMMupys, MOXXHO CKa3aTbh, YTO MIpa Ha OpraHe MOXKET CIIYKUTb
OOHMM W3 CPEIACTB B pa3BUTHM [HAHUCTA, BBIHYXKJAas €ro
KOHLIEHTPUPOBAThCS ~ NPU WIPe HAa OpraHe Ha MOMEHTaX, CKJIOHHBIX
YCKOJIB3HYTh OT BHHUMAaHUsI ITMaHUCTA TPH UTpe Ha Qoprenuano, B CHIY
YCTpOWCTBa M TPHPOABI 3TOO0 WHCTPYMEHTA, @ MMEHHO apTUKYISALUS H
OKOHYaHHUE 3BYKa.
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B kauecTBe mprMepoB OJaroTBOPHOI'O BIIMSHHS WIPHl Ha OpraHe
Ha pa3BUTHE IMAHUCTA MOXKHO TIPUBECTH JOCTIIKEHHE IPO3pavyHOU
TEKCTYPHI B MOIM()OHNIECKON MY3BIKE U YIyYIIeHHUE JIEraTo, T.K. Ha OpraHe
JIeTaTO MOXKHO JIOCTHYb TOJBKO PYKaMmH, B TO BpeMs Kak Ha (opTernuaHo
MTUAHUCT NMPAKTUUECKH HEM30KHO TOTB3YeTCs TeJalTbIO.

Ceknus npob6jJeM JHHAMMUKN, NIPOYHOCTH
H HATCKHOCTH TEXHHUYCCKHUX CUCTEM

TEXHIYHA JIATHOCTHUKA MATEPIAJIIB TA
KOHCTPYKIIN: HAYKOBE, METOANYHE TA
KAJIPOBE 3ABE3IIEYEHHA

Kapnaw O.M., Kapnaw M.O., Kpusxcaniscoxuii €.1.
Isano-Dpankiscokuil HAYIOHAILHUL MEXHIYHUL YHIsepcumem Hagmu i 2azy
eyn. Kapnamcora, 15, m. Isano-@panxiecovk, 76019
men. 03422 4-24-30, e-mail: karpash@nung.edu.ua

Bueni  IBaHO-®paHKIBCHKOrO  HAI[IOHAJBHOTO  TEXHIYHOTO
YHIBEpCUTETY Ha(TH i ra3y HpPOTATOM OCTaHHIX POKIB pPO3pOOWMIH psin
VHIKQJIGHUX METOMIB Ta BIAMOBIMHUX 3aC0O0IB TEXHIYHOI JiarHOCTHUKU
HACTYITHUMH HaPSIMKaMH.

KOHTpOJIh reOMETPUYHUX TapaMETPiB

Cepen iCHYIOUMX METOMIB HEPYWHIBHOTO KOHTPOJIO TOBIIMHU
€JIEMEHTIB METAJIOKOHCTPYKIIH HalOUIbIl e(QEeKTUBHUM € aKyCTHYHHM.
[Ipore, HE0oOXiAHICTD 3a0e3MEYEHHs! SIKICHOTO aKyCTHYHOI'O KOHTAaKTy MiX
IT’€30IEPTBOPIOBAYEM Ta TOBepxHE0 00’ekta KoHTpomo (OK) 3a
JIOTIOMOT'OF0 KOHTAKTHHX PiMH 3HAYHO OOMEXYE HOro 3aCTOCYBaHHS.

[TpuHOMIIOBE BUpIlIEHHS JaHOTO 3aBAaHHS MOXKe OyTW 3HalijeHe
IIJISIXOM BUKOPUCTaHHS OE3KOHTAKTHHX aKyCTHYHHX METOAIB, IO MOXYTh
O0asyBaTHcs Ha  eEKTax TEPMOAKYCTUYHOTO, EJIEKTPHUYHOrO  Ta
EIICKTPOMATHITHOTO IIOJIiB, a TaKOXX Ha BUKOPHCTAaHHI MOBITPSHOTO
aKyCTHYHOTO 3B’SI3KY.

JlocnmiaHo-eKCriepuMeHTallbHa  YCTaHOBKA, MIO pealli3ye HOBHIM
METOJl YJIBTPa3BYKOBOTO KOHTPOJIIO 13 BHKOPUCTaHHSIM IIOBITPSIHOTO
3B’s13Ky, BKTVY-2 siBnsie coboro py4HuMii mepeHOoCHUH NpHiiaa y METaleBOMY
koprryci. [IpoMucioBy ampoOallito YCTAHOBKH OYJI0 BHKOHAaHO B yMOBax
nabopatopiit HB® «3oum1» Ta mpomuciay boropomyancekoro JIBYMI'. V¥V
X0/l IIPOBEICHUX EKCIIEPUMEHTAIBHUX JIOCHTIPKEHb BCTaHOBJIEHO, IO
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3BeJieHa 10 Jiama3oHy (6,57MM) moxuOka BHMIpIOBaHb 3a JIOMIOMOTOIO
YIIOCKOHAJIEHOT0 OE€3KOHTAKTHOT'O METO/LY He repeBunye 5,5%.

KonTponb }i3nko-MexaHIYHUX XapaKTEPUCTUK

Jlis BupinieHHs 3aBIaHHS 3 BH3Ha4YeHHA (Hi3MKO-MEXaHIYHHX
XapaKTEepPUCTUK cTayiell (Meka IUIMHHOCTI, yAapHa B’S3KICTh MiIIHOCTI)
paninmie Oyino 3ampollOHOBAaHO BUKOPHCTOBYBAaTH HE OAWMH Iapamerp, a
KiJIbKa MapamerTpiB onpasy. Y pe3ynbTaTi TEOPEeTHYHUX IOCIIKEHb i
MOJICTTIOBaHHsI Oynu BHOpaHi HACTyNHI [apaMeTpu — TBEPHICTS,
TEIIONPOBIIHICT T4 IMUTOMHUH EJNEKTPUYHUI Omip Ta IHII CreniaibHO
JIOCITi/KEeH]I iH(pOpMaTHBHI MapaMeTpH.

Jlis migTBeppKEHHS NPOBEACHUX TEOPETHYHHX JIOCHTIJDKEHb Ta
PO3pO0JIEHOr0 METOAY BH3HAYCHHS MEXaHIYHMX XapaKTEepUCTHK CTajel
Oys0 po3po0OJIEHO Ta BHUTOTOBJIEHO EKCIIEPUMEHTAJIBHUI B3ipellb NpUiIaay
OdMX-1.

[Tix wac TectyBanns npunagy PMX-1 Ha HOBHX 3pa3Kax HaCOCHO-
KOMIIPECOpPHUX TPyO aOCONIOTHA IMOXMOKAa BH3HAYCHHS MEXI IUTMHHOCTI
cranoBmia 11,6 MIla, abo 3Be/ieHa 10 Aiama3oHy MEKi IUIMHHOCTI BiJTHOCHA
moxubka — 2,6%, a 70 niama3oHy 3MiH yaapHOi B 3KocTi ckiazae 3,9%.

BuMiproBaHHs piBHS PIAMHYA B IOPOKHUHAX JIFOYUX Ta30IPOBOIB

Jlnst BupimenHss maHoi mpoOiieMu Oyna po3polieHa cucTema s
BHMIpPIOBaHHS PiBHS PIAMHM B TOPOKHIHAX T'a30IPOBOY.

Cucrema mpu3HaueHa Uil OIHKH pIBHSA DIJUHHU, SKa MOXe
HAKONMHWYYBaTHCh y [IIOYMX TIa30lpoBojaxX. Bu3HauyeHHS PIBHSA piJIUHU
MIPOBOJIMTHCS B MOJNBOBUX YMOBax 0e3 BTpydaHHS B ra3onpoBia. TouHiCTh
BH3HAYEHHS PiBHS BOIM B ra30lpoBo/i cTaHOBUTH £0,1 MM 3a TemmepaTypu
HaBKOJIUIIHBOTO cepeioBuiia Bix -10 no +35 °C.

CucremMa  CKIQAaeThCs 3 KOHTPOJBHUX  MOCTiB, IO
BCTaHOBJIOIOTHCSI B MICIAX JIe ICHYE 3arpo3a HAaKOINMYEHHsS piAMHA B
ra3onpoBO/ii, 1 MOPTATHBHOI'O IPHUCTPOIO KOHTPOJIO. Bu3HaueHHs piBHS
piAMHM TPYHTYETbCS Ha aKyCTUYHOMY €XO-IMITYJIbCHOMY  METOJI
BU3HAUeHHS TMOMHU. [Ipomec KOHTPOJNIO TMONSTaEe y IOYEpProBOMY
BUMIPIOBaHHI pIBHS pIJUHH B Ta3oNpoBOMAI HIISIXOM  IiJKIFOYEHHS
MIPUCTPOIO KOHTPOJIIO 10 KOXKHOTO KOHTPOJILHOT'O ITOCTA.

[IpomucnoBa ampoOariisi 3ampoOOHOBAHOTO METOAY BU3HAYCHHS
PiBHSI piMHH NPOBOMIACH HA JIUIAHI TazonpoBoxay «Ilaciuna-ITpomucen-
Tucmennns» niamerpoMm 325 mm ta 525MMm boropomnuancekoro JICYMI 3
METOIO MONIYKY Ta BUMIPIOBaHHS PiBHSA BOAH (KOHJIEHCATY) B T'a30MPOBOII.

IIpote, mocBim eKCILTyartallii IMUPOKOrO CHEKTpa 3acoliB
TEXHIYHOTO JIarHOCTYBaHHS B Ha(TOra3oBiii Trany3i BKa3ye Ha HH3KY
YMHHHUKIB, SIKI 3HAYHO 3HIDKYIOTH €(DEeKTHBHICTH IX 3aCTOCYBaHHs. 30KpeMa
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e HEJIOCTAaTHICTh Yy TepMiHOJIOril, HOpPMAaTUBHOMY 3a0e3IeyueHHi,
MirOTOBIN (DaxiBIIiB i3 TEXHIYHOTO MIaTHOCTYBAHHS.

[TportonyeMO pO3TISHYTH JA€sKi MUTAHHS TEXHIYHOI JiarHOCTHKH,
a caMe: TEPMIHOJIOTiS, METOJAWYHE 3a0e3MCUCHHS, IIrOTOBKA Ta
cepTudikartist haxiBIiiB.

1 Tepminomoris y cepi TexHiTHOT0 TiarHOCTYBaHHS

OcHOBHI TepMiHM y cdepi TEXHIYHOrO JarHOCTYBaHHS, IO
HOpMYIOTECs BimmoBimauMu cradgapramu JICTY, ISO, TOCT Ta iHmmmwu
HOPMAaTHUBHO-TIPABOBUMH AKTaMH .

AmHanizyroun HaBelleHe B TAONUIN, MEpIle, IO KUAAEThCS B OYi, IIe
BIJICYTHICTb B  €BpONEHCBKHX  CTaHAAPTIB TEpMiHY ,sTEXHIYHE
JIarHOCTYBaHHS .

Oxpim Toro HopmaruBHui aktT HITAOIT 0.00-6.18-04 Bcymepeu
JACTY 2389-94 BBOAMTH HOBI MOHATTS: €KCHEPTHE OOCTE;KEHHS Ta
TeXHIYHMH OrJIsA) .

TakuM 4YMHOM HEOOIPYHTOBAHO TPOXONUTH MiJMiHA TOHATH
,,TEXHIYHA JIIATHOCTHKA, HEPYHHIBHUN KOHTPOJE’, IO YCKIAJHIOE B
TIO/IAJIBIIOMY PO3pPOOJICHHSI HOPMaTHBHUX JIOKYMEHTIB Ta ()OPMYBAHHS BHMOT
o QaxiBuiB, sKi 3MIHCHIOIOTH [i mpoueaypH. OKpiM TOro BOHO BHOCHTH
Cyllepeykd  TiJ ~Yac BHKOHAaHHA  3aBJaHb  PI3HUMH  Cy0 e€KTaMu
TOCIOJIAPIOBAHHSI.

2  Metoanune 3a0e3me4eHHs

AwHamizyroun  MeroauyHe 3a0e3redyeHHs  poOIT TEXHIYHOT'O
JliarHOCTYBaHHS HEOOXIHO BiJI3BHAYNUTH:

1 He3nauny KinbKicTh( He Oiiblie 25) HOpMaTHBHUX JTOKYMEHTIB

2 HeanexBaTHICT> BUMOI HOPMATHBHUX JIOKYMEHTIB MOYKIMBOCTSIM
Cy4acHOr0 MPWIAJ00YIyBaHHS Ta TEXHIYHOMY 3a0C€3IEUCHHIO CITYXKO, SIKi
3MIHCHIOIOTH TEXHIYHE J[larHOCTYBaHHSI.

3V GinblocTi JOKYMEHTIB He BU3HA4YeHI OpakyBaJbHI KpuTepii Ta He
BCTaHOBJICHI I'PaHNYHI 3HAYEHHSI [TApaMETPiB TEXHIYHOTO CTaHy 00’ €KTa.

4 CxnajgHicTh, a B JEIKMX BHIAJKAX 1 HEMOXKIIMBICTH BUKOHAHHS
MIPOLIEAYPH ,,[IPOTHO3YBAHHSI 3ATUIIKOBOTO PECYpCy’”.

OkpiM TOro, mpoleaypa IPOBENCHHS PO3PAXyHKY 3aJIMIIKOBOIO
pecypcy B OaraTbox BHMaJKax He IJ CWIY 3a CBOEIO CKJIAJIHICTIO Ta
BIINOBITANIBHICTIO (haxXiBIsIM 3 HEPYHHIBHOTO KOHTPOINIO, SIKi, SIK ITIPABHIIO,
MafOTh OCBITY 32 HAIIPSIMKOM ~TIpHIIafo0yayBaHHs .

3 IMinroroBka Ta ceprudikanisi gpaxipuis

VY [bOMY HaIPSMKY JisUTEHOCTI € TAKOXK 0araTto HeY3roDKEHOCTEH.

VY Toli yac, sk mAroToBKa Ta ceprudikaris (axiBIiB 3 HEPYHHIBHOTO
koHTpomo BperymsoBani JJCTY EN 473:2001 ta HITAOIT 0.00-1.27-97, To
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maroroBka Ta ceprudikamis (axiBIiB 3 TEXHIYHOTO JiarHOCTYBAaHHS,
MPaKTHYHO, HE BPETyJIbOBaHA.

MixHapojHa oprasizaris 31 cranaaptusarii (ISO) 3akiHdye po3podky
cepii cranpapTiB [SO18436 «YMOBH NpOBEJEHHS TEXHIYHOTO TIarHOCTYBaHHS
Ta MOHITOPHHTY MalMH. BuMoru 70 HaB4aHHS Ta cepThdiKallii IepcoHaIy».
3araoM 3a JaHUM HanpsMKOM pO3poOiieHo0 ToHax 15 HOpMaTHBHHX
JIOKyMeHTIB. [laHi craHmapTi HeoOXiTHO BIIPOBA/DKYBATH 1 B YKpaiHi

[limBoAsYM TiACYMOK BHKJIAJCHOMY Yy JaHIfl CTaTTi HEOOXiTHO
CKa3aTy, 1110 B TaTy3i TEXHIYHOI JIarHOCTUKH € 6araro npoOieMHHUX TUTaHb] iX
HEOOXiJJTHO BHPpIIIyBAaTH. OpPraHH MAEP)KaBHOI BIIAW, aKaleMidHi, Tasy3eBi,
HayKOBI IHCTUTYIIT Ta TEXHIYHI KOMITETH 31 CTaHapTH3aii.

METOAOJIOTUA JOJITOBEYHOCTH CJIOKHbBIX
TEXHUYECKUX CUCTEM

Kpwioicnwiii Apkaouii Bradumuposuy,0.m.H., npogeccop,
3acayocennvlil dessmenb HAyKU U mexHuku Yxpaunol,
Bacunenxo Anexcandp Bacuivesuy, K.m.H., C.H.C.,
LHUUBBTBC Ykpaunwsi

OYHKIMOHUPOBAHUE U PA3BUTHE CIOXKHBIX TEXHUYECKUX CHCTEM
MPAKTUIECKHA BO BCEX MPOSBJICHUSIX CBI3aHO C HEOOXOTUMOCTBIO PEIICHUS
mpoOJeMBl WX HAASKHOCTH W JoiAroBeyHocTH. CyIecTBYIOMIUE
HOPMAaTUBHBIE U METOAMYECKUE MOAXOAbI TPAKTYIOT JOJITOBEYHOCTH KaK
OJIHO U3 CBOMCTB HAJIS)KHOCTH CIIOXKHBIX TEXHHUYECKUX cUcTeM. [Ipu sTom
SIBIIICTCS. OUEBUTHON CBSI3b JPYTUX CBOWCTB HAJICKHOCTH (0€30TKAa3HOCTBH,
PEMOHTONPUTOTHOCTh, COXPAHAEMOCTh) MEXIy CcoOOW, Tak H C
JIOJITOBEYHOCTBIO ~ CUCTEM  KaK  pPE3YJIbTUPYIOIIUM  CBOMCTBOM  HX
(YHKIIMOHUPOBAHUS.

MOXHO YBEpPEHHO 3aMETUTh, UTO IMOJABJISIONIEE OONBITUHCTBO
rokazaTesieli 0€30TKa3HOCTH, PEMOHTOIPHUIOAHOCTH M COXPAHSEMOCTH HIIN
HECYT CMBICIOBYIO HAarpy3Ky aHaJIOTHYHYIO MOKA3aTessM JOJITOBEYHOCTH,
HampuMmep: "cpemHsas HapaOoTka 10 OTKasza", " MHTEHCHBHOCTH OTKa30B"
(mokazarenmu  OE30TKA3HOCTH  BBEJIEHHI /ISl  HEBOCCTaHABIIMBAEMBIX
W3JIeINH); TIOKA3aTeIH COXPAHSIEMOCTH, YCTAHABIMBAEM IO KaJICHOAPHOMY
mpu3Haky u jap. [lokasaTemd pPEMOHTONPHUTOMHOCTH OOECIEUHUBAIOT
BIIMSIHUE HA JIOJTOBEYHOCTH CIOKHBIX TEXHUUECKUX CUCTEM, UTO SIBIISIETCA
OuYeBUIHBIM. TakuM 00pa3oM, MOXKHO BBIZICITUTH 3HAYCHUE JTOJITOBECUYHOCTHU
KaKk TpPEBAUPYIOMIETO U KOMIUIEKCUPYIONIETO CBOMCTBA  CIIOXHBIX
TEXHUUECKUX CUCTEM.
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Meroponoruyeckue MOAXOAbI K MCCIEIO0BAHUIO OJITOBEYHOCTHU
CJIOXKHBIX TEXHUYECKUX CHCTEM 0a3HMpYIOTCSl Ha aHAJIM3€ U OLEHKE BINSHHUS
JIPYTUX CBOMCT HAJEKHOCTH, OJHAKO OCHOBA 3THX IOAXOJOB HUMEET BO
MHOI'OM CaMOCTOSITEIIbHOE 3HaUEHHUE.

B JIOKJIaJie IIpeIaraeTcs paccMaTpuBaTth CBOWCTBA
JIONTOBEYHOCTH CIIOKHBIX TEXHHUECKHX CHCTEM Kak BKJIIOYarolee B ceOs
TEXHUYECKYIO ((pU3NUECcKyI0) JAONTOBEYHOCTh, MOPAIBHYIO JIONTOBEYHOCTh
U TPETbe — 3KOHOMHUYECKU PALMOHAIBHYIO JOITOBEYHOCTb.

IIpu wuccnenoBaHMM TEXHUYECKOH JIOJTOBEYHOCTH  CIIOXKHBIX
TEXHHYECKHX CHCTEM pPa3HOOOpa3ue MOAXOIOB Yallle BCETO CBOJIUTHCS K
(hopMHUpPOBaHUIO (C y4ETOM BO3AEHCTBYIONIMX HAa M3MEHEHUE TEXHUYECKOTrO
COCTOSIHHSL ~ CHCTEMBI  (DAaKTOPOB)  PETPECCHOHHBIX  BBIPAXEHHH U
JlanbHEHNIIeH MONbITKON MPOrHO3UPOBAaHUS MPOLIECCOB.

Haunyuymue pesynabraTel B 3TOM HalpaBlE€HUM, IO MHEHHUIO
aBTOPOB, MOT'YT OBITH IOJYYEHBI NMPHU NPUMEHEHHH METOJa TPYIIIOBOTrO
ydera apryMeHTOB, pa3paboranHoro akamemukoM A.I'. HBaxHeHko.
3amMeTuM, 4YTO TPAAMLUOHHBIE METOABl HCCIEAOBAaHUS TEXHUUYECKOU
JIONTOBEYHOCTH 0a3upyloTCsi Ha NPUMEHEHWH 3aKOHOB pacHpelesieHus
(HOpMAaJIBHBIN 3aKOH paclpeencHus, Belidyna u ap.) U J0Ka3aTelbHOCTh
UX JOCTOBEPHOCTH 0a3MpPYyIOTCS HA TOM K€ CTaTHCTHYECKOM Marepuale,
KOTOpPBI  WCHONB30BaJICsl  Juis  OOOCHOBaHMs ~ BHIOOpa  3aKoHa
pacnpenenenus. [Ipy 3TOM pe3ynbTaTUBHOCTH BBINOJHEHUS MPOLERYP
IIPOTHO3UPOBAHHUS SABJISIETCS COMHUTENIBHOM.

HccnenoBanne MOpaabHON TOJTOBEYHOCTH CIIOXKHBIX TEXHUUYECKUX
CHUCTEM IpeAsaraercd  OCYIIECTBJIATh, BO-TIEPBBIX, IO MNPU3HAKY
3HAYNTEIBHOTO CHIDKEHHS! 3((EKTHBHOCTH (YHKIMOHUPOBAHUS CHUCTEM
BCJIEACTBHE BHEIIHErO0 BO3IACHUCTBUS TMPU UX YAOBIETBOPUTEIHLHOM
TEXHUYECKOM COCTOSHHM, T.€. 3HAUEHHA TEXHHYECKHX XapaKTepUCTUK
HaXOMATCS B pEeriIaMeHTHPOBAHHBIX  JHUAaNa3oHax (MopasbHast
JIONTOBEYHOCTh TEPBOTO PO/IA) M, BO-BTOPHIX, B CBSI3M C HPOSBICHHEM
CPAaBHUTEJIBHOIO BO3JEHCTBHA aHAJOTMYHBIX CIOKHBIX TEXHHYECKHX
cucreM (T.H. MOpaJibHasl JOJITOBEYHOCTH BTOPOTO POJa).

DKOHOMUYECKH PALIMOHANIBHAS AOJITOBEYHOCTh UCCIENYeTCs IPU
TIOMOIIIY TPOLenyp, Oa3UPYIOUIUXCS Ha aHAIM3€ TEHACHINI N3MEHEHHs
3aTpat Ha 3aKyIKy, SKCILTyaTalHIo, yrunu3anuio u ap. CrneayeT 3aMeTuTs,
YTO JIOBOJIBHO YaCTO UCCIIEAOBAHUE SKOHOMHUECKH PAI[IOHAJIBHON
JIOJITOBEYHOCTH CONPSTAaeTCsl ¢ PACCMOTPEHUEM U OIMCAHUEM MPOLIECCOB
TEXHUYECKON U MOPaJIEHOM TOJITOBEYHOCTHU CIIOMKHBIX TEXHUYECKUX
CHUCTEM.

B 3aBepmaromeil yactu qOKJIaa NpUIaraeTcsi HIOCTAaHOBKA 3a7auu
ONTUMU3ALMY NPU ONEPUPOBAHUM B PA3IMUHBIX COUYETAHUSAX MPOLELYp,
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OIMMCBIBAIOMINX HW3MCHCHUSA IIPOILCCCOB TeXHH‘IeCKOﬁ, MOpaJ'IBHOﬁ u
O9KOHOMHYECCKHU paHHOHaJ’IBHOﬁ JOJIIOBCYHOCTHU, YTO IIO3BOJISACT HaliTh
KOMIIJICKCHOC PCIICHNE HpO6J’IeMBI JOJIOBCYHOCTH CJIIOXKHBIX TCXHUUYCCKHX
CUCTEM.

PA3BUTHUE TPEFOBAHUM K OBECIIEYEHUIO
BE3OITACHOCTHU KCIVIYATAIIUN
T'A3OTYPEUHHBIX IBAUTATEJIEM 1 METOJI0OB
HOJATBEPXKIEHWSA COOTBETCTBUS JIBUT ATEJIEH
9TUM TPEBOBAHUAM

Hoocnuykuti FOpuii Anexcanoposuy
@I'VII «L]enmpanshvlil uncmumym asuayuonno2o momopocmpoenus umenu [1.1. bapanosa»
2, Asuamomopnas yn., Mockea, 111116, Poccus.

Ten. +7-495-362-39-32, E-mail: nozhnitsky@ciam.ru

Jus pa3paboTku M cepTH(UKAIMU aBUALMOHHOI'O JIBUTATENS
HeoOX0oAuMBI OOJbIINE 3aTpaThl BpeMeHu U cpenctB. Co3JaHue ABHTraTess
CBSI3aHO CO 3HAYMTEIBHBIM pHUCKOM. [lodTOMy B Hacrosiiee Bpems
JIBUTATENN TPAXKIAHCKOW aBUAIIMK CO3/IAI0TCSl B OCHOBHOM KOHCOPLIIMYMaMHU
HECKOJIBKMX (UpPM, YacTO NPEACTABISIONMX pasHble crpaHbl.  [s
obecrieueHHs: KOMMEpPYECKOro ycrexa HeoOXOIUMO, YTOObI JBHUrarTenb
npuoOpeTancss aBHAaKOMIIAHMSIMHM pa3HbIX crpadH. [lis Toro, 4TOOBI
JIBUTATENb MOT TNPHOOPETaThCs ABHAKOMIIAHMSMH DPAa3HBIX CTpaH, IpH
cepTu(UKAIMU JTOJDKHO OBITH MOATBEPXKAEHO ero coorBercTBHe «Hopm
JIETHOW TOTHOCTW» Pa3JIMYHBIX cTpaH. [loaTOMy HpM co3aHuM JABHUTATENs
JIOJDKHO ~ OBITh  0OEcCrie4eHO  BBHINOJHEHHE TPeOOBAaHMH  Pa3IMYHBIX
JIOKYMEHTOB, TPEXKAE BCETO HOPM JIETHOH TOAHOCTH, NIEHCTBYIOMIMX B
CIIA, 3amaanoit Eporie 1 CHI'. OT0 00ycnaBiauBaer OOnbIIoe 3HaUYSHUE
rapMOHM3alMKA  JEHCTBYIONIMX B  Ppa3HBIX CTpaHax HOPMAaTHBHBIX
JIOKYMEHTOB.

B nocnexnue roapl BHITONHEH OonblIoi o0beM paboT Mo
rapMonm3aiui  amepukanckux (FAR33) wu  espomeiickux (CS-E)
TpeOOBaHMI K JIETHOH TOJHOCTH aBUAIIMOHHBIX JBHUTraTeneil. Bmecre ¢ tem,
HECMOTpST Ha 03TO, B TpeOOBAaHUSAX K JBUraTelsIM EBPONEHCKHX U
aMEpUKAHCKUX HOPM JIETHOW TOJHOCTH COXpaHSETCS J0CTaTOYHO MHOTO
paznuuuil.

B Hacrosimiee Bpemst pa3pa0OTaH IIPOEKT HOBOHW peNaKiiu
nevctByomux B CHI' HOpM JIeTHOM TOJHOCTH — aBHAIMOHHBIX TMPaBUI
(wactp 33). Ilpm TOATOTOBKE 3TOr0 JOKYMEHTA TAaKXKE IPEII0KCHO
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YCTPaHUTh psii  OTIMYMA MEXIy aBHALMOHHBIMH TpPaBWIAMH |
3apyOeKHBIMH HOPMaMHU.

B noxnane aHanM3upyrOTCs COBpEMEHHbBIE TEHJICHIIMH B Pa3BUTHE
HOPM JIETHOW TOJHOCTM aBHAIMOHHBIX JIBUTaTelel, paccMaTpUBAIOTCS
W3MEHEHHsI, BHECEHHBIE B pAa3JIMUHble HOPMBI JIETHOH TOMHOCTH B
nocieiHue ToAbsl.  PaccMOTpeHbI  TakKe HEKOTOpble  OCOOEHHOCTH
OpraHM3allM Tpolecca CepTU(HKALUN aBHALMOHHBIX IBHTaTeNied B
Poccun u 3a pydexom.

OneIT  cepTHUKAlMK  aBHAIMOHHBIX JBUTarelieil ObUT B
OIIpEeJIeTIeHHON CTEeNeHN HCIONb30BaH NpH pa3paborke cranaapra |1SO
21789 no Ge3omacHOCTH ra3oTypOMHHBIX YCTAaHOBOK. B Hacrosiiee Bpems
Ha 0a3e ATOro CraHJapTa OCYIIECTBISIETCS pa3paboTKa COOTBETCTBYIOMIETO
cranmapra EDC. B Poccunm Ha ocHoBe ykazaHHoro cranmapra |SO
paspaboransl npoektr ['OCTa u TexHHMYecKkoro periameHTa. B mokmane
00CYXIal0TCsl HEKOTOPBIE COZIEPIKAINEcs] B 3TUX JIOKYMEHTax TpeOoBaHMs,
METOIbl MOATBEPXKJEHNS  COOTBETCTBHS ITHM TpPEeOOBaHMSAM, a TaKXKe
opraHmM3anysi mporecca 00sS3aTeIbHOW CepTU(HKALNKN Ta30TYpOMHHBIX
ycTaHoBOK B Poccum.

CJIABBIE JITHAMWYECKHWE B3AUMOJIEVCTBUS
MEXAY IOACUCTEMAMMU I'A3OTYPBUHHOI'O
JABUTI'ATEJIA

Axmemxarnoe Pacum Cynmanosuy, Banax Jlroomuna Sxosneena
Hnemumym mawunosedenuss PAH
Mocxkea 101990, Man. Xapumonvesckuii nep.4
(499)135-5579  banl@inbox.ru

JluHamMu4eckuii aHaTM3 COCTABHBIX CHCTEM C HEPApXUYECKUM
MTOCTPOCHHUEM B TIEPBYIO OYEpEIb JODKEH BKITFOUATh aHATH3 TUHAMHYSCKIX
B3aUMOJICHCTBHI, KOTOPBIC XapaKTCPU3YIOT OOMEH OSHEPrUed MEXITy
MOJICUCTEMaMU mpu  BHOpamusx. XapakTep B3aUMOJCHCTBHIMA, a
CJIEeMOBATEIbHO W JWHAMHYECKHE  CBOWCTBA  OONBIIOW  CHCTEMBI
CYIIIECTBEHHO 3aBUCAT OT YaCTOTHOrO nauama3oHa. [lodaTomy HaumbOonee
3¢ (GEKTHBHO TMOCTPOCHHE 4YACTOTHOW HepapXWd pPacyeTHBIX MOJEIeh
CPaBHUTEILHO HEBBICOKOH pa3MEPHOCTH.

Koagppuuyuenmor ounamuueckux é3aumooeiicmeuii [1].
YpaBHEHHE COCTABHOI CHCTEMBI B MATPHYHOM BHJIE
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[K'ﬂ‘M]n [K-/IM]H [K'ﬂ‘MLN

D=K -AM = RGN
[K-AM], [K-AM], - [K-AM ]

K., M. - Marpuipl *eCTKOCTH M HMHEPIMH Ui | -H mapuudanbHOM

IIOACUCTEMBEI, K Mi' — MaTpulbl )KCCTKOCTHU U UHCPLHH, OIIMCHIBAIOIIHC
] ]

1 !
CBA3U MexAy moacucremamu i u j, N — obmiee ymcno moacucrem, N -
pasmeprocts noxcucremst i, A, = diag[A”] - auaromansmas marpuua
COOCTBEHHBIX YaCTOT.

C yuerom rupockonmueckux wMarpun G KkodddumeHTsI
JUHAMHYECKUX B3aUMOJICHCTBUI UMEIOT BU/I-

-9Hepeemuyeckue  Kodppuyuenmol, KOTOPBIC  ONPEICISIOT
OTHOIIEHHE  PabOThI, MPOM3BEACHHOW  CHJIaMH  CBSI3€H  MEXIY
MOJICKUCTEMAMH K DHEPTHH, HAKOIUIEHHOW B MapIMajbHBIX IOJACHCTEMAX
IIpY TaHHOHW (opMe KonebaHui

h?)[(-M +Gb)w? + K ]’
aip_r:( |) [( )CO + |J] i , p=1...n,r=l..-n- , (2)
] (A’ _(p)ﬂ(_r) )1/2 ]
I ]

hip - p- 2 cobcTBeHHas Gopma KoebaHui ISt IOACHCTEMBI 1.

“CneKkmpdaijibHble Koad)d)uuueHmbz, 3aBUCAT paCC’I’pOﬁKH 4aCTOT B
noacucreMax

pr_ % 3)
ooa-aw //lj(r))
[pn manex xoaddurmentax ces3u B (1) BOSHUKAIOT Mallble YJICHBI
TIOpSAJIKA € , ¥ 9Ta MaTpPHLAa UMEET CTPYKTYPY
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3aIJ_ITpI/IXOBaHI>I JaroHaJbHBIC 6J'IOKI/I, KOTOpbIC  OIMMCBIBAIOT
HCCBA3AHHBIC I1O0JCHCTCMBI. Hx JUHAMHUYCCKUC XApPaKTCPUCTUKU MaJIo
OTJIMYAIOTCA OT XapPaKTECPUCTHUK CUCTEMBI B c60pe.

B kauectBe mpumepa  NpoaHANM3MpPyeM  JMHAMHUUYECKHE
B3aUMOJICHCTBHS B mojicucTeMax razorypounHoro asurarens (['TH) [2].

L]

Puc. 1.Cxema razo-TypOMHHOTO JIBUTATEISL.

DTOT JABHUraTellb UMEEeT TPH OCHOBHBIE nozacucremsl (Puc. 1): porop
nuskoro nasnenust (PHI)(1), porop Bwicokoro nasmenus (PB/I)(2), u
kopnyc (K) (3). Ero pacuernas cxema B HHM3KOYaCTOTHOM JHaIla3oHE
(puc.2):

PHA

NI A2

PBA

O—— ¥ S—
/5 /6 77 78

79 20 27 2z 23 29, 25
Puc. 2 .Pacuernas cxema I'T/] B HU3KOYaCTOTHOM JUamna3oHe.

Tabn. CobcTBeHHBIE YacTOTH NMapiuaibHbIX noacucteM I'TJ] 1 cBsi3aHHOM
CUCTEMBI.

PHJT 27,8
PBJI

66 135 221,1

954
142 | 241 339,5

1251
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KopITyc 132 | 217 2189

CBsa3anHas 27 65,13 | 72,45 137 157 238
crucTeMa.

Otcroa BUAUM, KOJeOaHUs MapIMaibHBIX MOJACHCTEM W CBSI3aHHOU
cucremsr ['T/] Onm3ku.

[IpucyrcTBue  cnabBIX  B3aUMONCHCTBHH B HHXCHEPHBIX
KOHCTPYKILHUSAX UTPaeT ABOSIKYIO poib. C OJHOW CTOPOHBI OHU IMOBBIIIAIOT
BHOPOM3OJIANUIO TOJCUCTEM U TPEISITCTBYIOT Iepefade MOBBIIICHHOTO
YpOBHS BHUOpamuu MO KOHCTPYKIMH. Ho ¢ JApyroél CTOpOHBI, OHU
YCIOXKHSIIOT MOHUTOPUHT Je(deKTOB H3-3a ci1aboil Iepenauynd CHUrHaja
BHYTPU CUCTEMBI.

Jlutepatypa
1. Banax JI.5I. MeTtonpl JEKOMIO3HUIMU TIPH KOJEOAHUSIX MHOT'OMEPHBIX
cuctem. //JIAH,1994,1.334,Ne 2, C.189-193.
2.AxmerxanoB P.C., banax JI.5I. Ananu3 BHOpaIlMOHHBIX B3aUMOJICHCTBUIM
B POTOPHBIX cucTeMax ra3orypounHoro asurarens.//[IMHM,1996,C.29-33

APPLICATION ANALYSISOF ULTRASONIC
METHODS OF NON-DESTRUCTIVE TESTING

Kwasniewski Janusz, Dominik Ireneusz, Sakeb Abdurahim
Department of Process Control
AGH - University of Science and Technology
Krakow, Poland
kwa_j@agh.edu.pl, dominik@agh.edu.pl, sakeb@agh.edu.pl

Introduction

Analyse of the phenomenon of ultrasonic bases and areas of its
application is the subject of this article. Presented research methods, based
on literature allowed the authors to formulate the idea of a new
measurement system. In the article, step by step, the mathematical formulas
of wave propagation and description of a few applications are presented.
The conclusion of the article is a description of the proposed new stress
measurement system.

In order to determine the basic properties of a material used in
most cases some methods are included into a group of destructive tests.
Unfortunately, they are burdened with many study flaws. For example a
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correct determination of the parameters, requires to use great number of
samples, which generate high costs. During the measurements we face
anumber of difficulties. the sasmples are destroyed without the possibility of
reuse; the complicated nature of research leads to a substantial extension of
their time, which is amaor impediment when they are used to control a
specific production process. Another disadvantage is the need for
specialized equipment in the measurement of which may not always be
available in the place of the experiment.

Non-destructive methods reduce the influence of these faults. With
this method, measurements are performed quickly using simple devices. It
is worth mentioning that the sample or test items are not destroyed which
allows us to repeat the study without generating new costs. Ultrasonic
methods were already significantly used in construction, mining and road
building [1].

Physical bas's of phenomenon

Vibrations excited in the center spread with a specified speed. It is
closdly dependent on the structure and properties of the material. Dispersal
of the excited vibrations in a material is called a wave. We can provide a
periodic swing of the individual particles from the equilibrium position.
One characteristic of the wave is to move its energy without transferring
matter.The harmonic vibrations of particles of material are described by a
sine function in time domain. The process based on wave propagation of
waves from the source of the material produces new areas. The location of
points to reach the oscillation in the present time t will be called the wave
front. Place in the space center point oscillating in phase is called the
surface wave. Depending on the shape of the surface wave, we can observe
the plane and spherical waves.

Ultrasound is a mechanical wave phenomenon occurring in the
centers of gas, liquid and solid with a frequency above 16 ? 20 kHz. In
practice, thereis no set upper limit of the range because it depends only on
the technical feasibility of producing and receiving the wave. The area in
which we observe the propagation of ultrasonic waves is called the field of
ultrasound. This field depends on the needs of deflection which can be
described using the particle velocity, stress or pressure. For a flat wave
spreading in one direction is satisfied in the reationship (1.0). It binds
together the prevailing tension in the center of the particle velocity.

c ()
—=pC
Y
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where:
o — stress[Pq],
v — velocity of particle[m/ g],
p — medium density [kg/m?,
¢ — speed of thewave[m/ 5.

The product of pc is called the acoustic wave resistance and is
characteristic of each center. When the wave is not flat, and when the wave
does not spread only in one direction, the ratio of stress to particle velocity
is not equal to pc. It is described by a certain amount depending on several
complex variables[1].

Electrostriction and piezomagnetism

Ultrasonic waves are generally produced using ultrasonic devices
caled transducers. It is an element that gives us the ability to convert
electricity to high-frequency mechanica energy with a high frequency.

In order to produce acoustic waves we commonly use
dectrogriction effect and magnetron. This phenomenon is to change the
size of material in a resonator under the influence of changes in applied
voltage (electrostriction) or electromagnetic fieddld (piezomagnetism).
Materials used for the construction of resonators are characterized by the
reversibility of the phenomena occurring in them. With two-way form,
energy can be converted to work as both a wave generators and receivers
[2].

Materials used for the generation of ultrasound can be divided into
two main groups. The first describes a body having a polycrystalline
structure in which crystals are distributed irregularly. The second group
consists of monocrystalline materials in which crystals are distributed
uniformly in one direction [1]. Ancther division of eectro-mechanicaly
active materialsis the way they polarize:

e polarization of natura materials,

e materiasin which the polarizations are obtained after a single
externd force,

e materials in which the polarization is caused by external
factors.

Transducers are built mostly in the form of flat cylinders or prisms
in which the axis of the figures coincides with the axes of quartz crystal.

114



Under the influence of crystal strain on their respective sides, the eectrical
charge occurs. We aready know that these phenomena are reversible when
the crystal changes the appropriate eectric charge. Transducer
characteristics are associated with the way of cutting the crystal quartz
plate. In the case of cutting X under the influence of the transmitter, voltage
will change its dimensons along the axis X. In the case, Y-cut, under the
influence of voltage converter, will change its dimensions along the Y axis
transducers. X-cut results in longitudinal waves while the Y-cut allows for
transverse waves [3].

Technical waysto gener ate wave

With the development of technologies piezoelectric transducers and
dectromagnetic acoustic transducer (EMAT) are more widdly used.
Piezod ectric transducers are capabl e of ddivering high-amplitude vibration.
Unfortunately, their main disadvantage is the need of special coupling
agents in the form of various types of liquids or gels that contribute to the
increase in errors. Among these transducers are the most popular items
which are made of solid ceramics, composites, and piezoelectric polymer
foil [3].

Transducers used in the manufacture of ceramics exhibit high
mechanical strength, ease of handling and good acoustic wave resistance
33,8*10° [kg/m?s]. In addition, during assembly it is possible to solder wires
directly to the surface. For their construction chemical compound are used.

The main advantage of transducer foil is their flexibility which
allows for great flexibility in shaping the surface of chestnuts. Typical
materials used for their is construction is lead zirconate titanate crystals
(PZT).

Transducers and plastic composites are much lower than the wave
resistance of parts made of ceramics, it hesitates near the level of 4,1* 106
[kg/m2s].

The second group of transducers is piezodectric elements.
Electromagnetic acoustic transducer works by generating waves directly at
the surface layer of the test material. This alows non-contact work and
diminates any means of coupling. Unfortunately, the waves needed to
produce a power source with high power and the generated signa has a
much lower amplitude than the signals to be achieved by a device with the
previous group [4].

Two groups of transducers are used for the construction of warheads
that generate ultrasonic waves. There are two main types of heads: normal
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and oblique. Normal heads generate waves directed perpendicular to the
surface of the material. 1t may depend on the construction of generating
longitudina and transverse waves. At present, however, we use them
mostly for the production of transverse waves. The transducer head is
protected by alayer of epoxy resin and fillers, which isintended to protect it
from mechanical damage and harmful external factors. An additional task is
to match acoustic piezoelectric to the test material. During the test it should
be taken into account that the wave crossing the protective coating layer and
the fluid couple[4].

Obligue heads are used to make the longitudinal waves. In order to
do this, the Snellius law is used. The head is placed on awedge created with
artificial material with very low acoudtic resistance. The angle of inclination
is equal to the first critica angle. With such a gradient generated by the
wave arriving at the border centers in the material produces only a
longitudina wave. The head of this type is used to generate subsurface
waves.

Vibration transducer
deflection wedge

l ¢ longitudinal wave in wedge

Surface

subsurface longitudinal wave

Axis of generated beam of waves
{max. acoustical pressura)

characteristic of forehead of waves

spread transersalwarve

Fig. 1. Schematic of oblique head waves gener ating subsurface
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Fig. 2. Concrete scopetype “Unipan - 543" with two heads

The best example using of ultrasonic waves is concrete scope
(concrete strength measurement). It is a device for determining the
characteristics of concrete by measuring the speed of propagation of the
waves. A typical device which cooperates with heads of childbearing
operating frequency ranges from 40 kHz to 1 MHz. The thickness of the
material measured average size depending on the type of head but can occur
up to 8 m. During the test, we choose two points of the tested concrete lying
opposite each other along the same axis. In order to ensure proper operation
before placing the head the appropriate coupling agent is to be affixed. For
this purpose various types of lubricants or emulsions are used depending on
the desired acoustical parameters or structure of the surface material. After
ascertaining whether the heads are in one axis the thickness of the item can
be measured. The implementation of an adegquate number of measurements
in different locations helps us to calculate the thickness of the dement of
time caculation in detail. After caculating the data according to the
respective model's, we can specify the desired size.

Ultrasonic testing methods

Ultrasonic testing methods can be divided into two main groups. The
first is the resonant method. It involves using the oscillation frequency of
the test material. It depends on the size of the sample and the dagtic
properties which are usually subject to measurement. During the tests
bending and longitudinal vibrations are used. In the middle of the sample
are forced bending vibrations. When their frequency will coincide with the
resonant frequency sensor will be located at the end of the sample receiving
longitudina waves with the largest amplitude. The impulse response
method is commonly used to determine the wave velocity in the test sample.
Thanks to it we are able to measure how the speed varies depending on the
sample composition, temperature and load. The test consists of generating
the pulse at one end of the element and measuring the time when its way to
the other end where thereisareceiver [3].

Material properties

To be effective, the subjects using ultrasonic waves are the
possibility of linking the acoustic properties of the material with mechanical
properties. To make the research successful, the size of materia is
characterized by: speed of longitudinal and transverse waves, damping
coefficient of longitudinal and transverse wave, acoustic wave resistance
and acoustic module [4].
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Researches carried out by well-known scientists have shown that a
divergent wave velocity depends on the test material and apparent density
of the sample. In addition, researchers have shown that the velocity of
longitudina wave propagation is the greater and the stronger in terms of the
connections between atoms of materia [3].

During the study the damping coefficient of ultrasonic waves
through the material was also noticed. The demonstrated damping
coefficient depends on the applied frequency. It is interesting that in the
case of rocks greatest damping occurs when the size of grains or minerals
are equal to the average dimension of grain. It was also found that the
damping of transverse and longitudina wave is different. This causes the
difference in wave speeds of both types. Their ratio can be calculated using

the following formula:
a_3(CY ?
o 4\ C

o, 0r — thelongitudinal wave damping transverse wave damping,

where:

Ci. Gy — thelongitudina wave speed, transverse wave speed.

An important external factor is noticed to be acting to change the
speed of propagation of the temperature. An excellent example is the rocks
in which a change of rock temperature of 20 °C may lead, in some cases, to
long per cent growth rate. An extreme case is that the rocks with a high
degree soak. In this case, the transition temperature of 0 °C by observing a
stepwise increases velocity. The effects of this is due to water freezing in
cracks and pores of rock leading to the closure of free space and the
introduction of additional stressin therock.

Ultrasonic waves and the properties of rocks and minerals

In previous studies about ultrasonic the researchers were trying to
determine experimentally some link between the speed of propagation of
ultrasonic attenuation coefficient and the main parameters of strength. Their
results were dependent on the accuracy of earlier tests carried out on several
samples. The end result was the equation that contain certain correlation
coefficients that give us the ahility to calculate the mechanical parameters
of concrete [4]. An excellent examples are formul as quoted below:

a)for porphyry and melaphyry: Rs=a+ b C
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b)for sandstone and limestone: Rs= a G
where:
R< — compressive strength [MPq],
C, — thelongitudinal wave velocity [m/ g,
a — atenuation coefficient of longitudinal wave,[m™],
a, b — coefficients of correlation.

There is aso an opportunity to make a correlation between other
values such asrate of shock strength and anisotropy:

The survivability of shock: z=aC-b
C ©)
Anisotropy: K, = 1
C.
where:
Ci1 — longitudina wave velocity parallel to materias layer,
C2 — longitudina wave vel ocity perpendicular to materials layer.

Unfortunately, the methods used so far have been very accurate and
the correlation coefficients that are adopted in the cal culations are computed
in different ways depending on the person conducting thetest [3].

Module and the acoustic properties of rocksand minerals

In order to minimize measurement errors and to streamline the
process of calculating the size could link the acoustic properties of rocks
with their mechanical properties. To achieve this volume which was created
islinked to the main parameters of rocks. It is the acoustic module

H = pC, C, (4)
where:
H — acoustic module, [N/m?],
p — apparent density, [kg* 10%m?],
C, — transverse wave velocity, [m/ 9],
Cr — longitudinal wave velocity [m/ ).
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Built module alowed the significant reduction in measurement
inaccuracies. With the volume it can be linked very easily determined for
each type of rock. Examining the relationship between material properties
and the acoustic module, the researchers were able to link their theoretical
models. An excelent example can be a formula stating the compressive
strength and brittle plastic body bearing tangent and normal stress.

For elastic objects - platic:
M ()

where:

_ (RE) No_ Ee
(6b-8b*) (6b—80°)
and
R; — maximum compressive strength [MPg],
Ex — Young modulus, [MPa]
Cr — transverse wave velocity, [m/ 9],
C. — longitudina wave velocity [m / .

p=Cr
C.

Factors M and N are determined during laboratory tests on samples
taken from the test material. It shall be calculated at the beginning of the
production process for a particular reservoir rocks, minerals, or the concrete
produced by any factory. Assigned values are used in the calculations until
the end of the operation of the resource. Regression factors M and N remain
valid only for the test material which may not be used when calculating the
parameters of similar materials but of different origin. During the studies
the researchers have been able to set a dependence between acoustic module
and gquantities such as tensile strength, shear, and consigency, strength
contact, frost resistance, attrition, brevity and the rate of rock bursts. With
the completion of preliminary studies and the designation of constants used
in the calculations with easy and fast Cy and C, measurements, we are able,
during the manufacturing process to control specific parameters of the raw
material.

In subsequent tests a method had been developed that helps
determine the compressive strength of rock, knowing the test module and
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the acoustic properties of similar rocks. Asasimilar rock is consider arock,
which shall be deemed to parameters such as maximum strength on the wall
and Ry the maximum acoustic module H,» are known. The condition, that
let the outcome to be considered as correct, is that the acoustic module of
the test ledge was | ess than the acoustic module Hpa [3].

Ultrasonic flaw detection

Methods of ultrasonic flaw detection are divided into three groups.
The main criteria for alocations use apparatus and the ability to detect
defects. According to this division we distinguish three main methods of
research:
e echo method,

e shadow method,
e resonance method.

It is worth mentioning that the second division of flaw detection
methods depends on the way of generating of waves. The first group
includes studies using a contact. It consists of generating waves in material
by the heads, that are attached to the ultrasonic e ement and combined with
the thin layer of fluid coupling. The second group includes studies in which
waves are generated in a submersible way. In this method, the test
component is completely immersed in the liquid through which the
vibrations are introduced to the subject.

Ultrasonic flow detection - Echo sounding method

The method involves using an echo pulse wave reflection of the
value of the material from the defect inside it. Head attached to the surface
dement emits a pulse wave which penetrates to the inside. Among the
disadvantages are the wave resistance which is significantly different from
the test material. This causes a partial reflection of the pulse wave which
returns to the head. During the tests usually double heads are used inside its
housing and both heads generate wave. After registering the echos, we are
able to conclude that the test item is defect. Then we can determine the
speed with which it spreads a wave in the material and the time after which
the echo was created; we can compute the distance from the surface [5].
Defects are detected using the formula:

_2, ©
B C

t
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where:
t — time since the emission wavel ength to the reception of the reflected wave,
¢ — speed of thewave in the test material,
I, — the distance between the broadcasting head and disadvantage.

Echo recorded in the measuring apparatus is visualized by using the
oscilloscope or a suitable computer measuring card. Pulse waveform is
generated periodically so that the detected defect is visible as a peak on the
oscilloscope screen and which is called the echo defect. The man
parameters affecting the quality of the measurements using the method
echoes this. frequency measurement, coupling fluid , pulse width,
parameters of the converter, eectrica parameters of the apparatus, distance
between the sensor and the fault, size of defect. Frequency of measurement
is the first and also the most important parameter of the measurement.
When it is too large it can lead to the phenomenon of wave-bending. The
resulting defect encountered is lack of reflection. With the increase in
frequency, we can detect smaller and smaller defects in the material.

Liquids coupling is used to reduce the gap between the center of the
wave resistance between the head element and tested material. If thereisno
liquids coupling, in the border of material might be a complete reflection of
the ultrasonic wave which is not implemented in the material. Pulse width
directly affects the resolution of the method. If the pulse is wider than the
distance between two defects in the materia, the reflected echo will signal
the existence of only one defect. Transducer parameters affect the angle of
divergence, and reduce the power perceived by the receiving heads.

Defects which are close to the surface are much more detectable than
the discontinuities lying deeper in the material. The volume of defects that
is possible to detect is limited by the frequency of measurement. Together
with a reduction in the size of defects, we must use higher and higher
frequency measurements.

Ultrasonic flow detection - Shade method

The shade method consists of measuring intensity of ultrasound
waves, received by the heads, emitted by a broadcasting heads located on
the opposite surface of the material. Any defect in the material causes a
reduction in the intensity of the wave. To record the changes are being used
computer cards and a simple deflection indicators . The disadvantage of this
method isthe need for accessing the both surfaces of a material [5].
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Echo method can be applied to items whose thickness does not
exceed a few millimeters. This is due to the emerging shape of the shadow
created on the defect. Shadow takes the form of a cone which disappears at
a short distance after discontinuity [5].

Ultrasonic flow detection - Resonance method

The principle of thismethod consists of overlapping the impacting-
and the reflected waves. Impacting waves are waves generated by the
probes and the reflected wave has been reflected from a defect in the
material. If the impacting and reflected waves are consistent in phase, we
can observe the phenomenon of resonance. The method is commonly used
to study the thickness of the test material available only from one side or to
measure the distance between the surface and stratification. Maximum
oscillation of tested material is observed when the thickness of the test
element isequal to half the length of the wave.

Seismic method

Geo-tomography seismic method since the beginning of the 80's
has been used in Polish coal mines for the purpose of testing rock. The
principle of this operation is to examine the recorded speed of artificialy
generated waves propagated in the rocks. Seismic method is successfully
used to study the stress state in rocks at a certain distance. After drilling the
hole for a certain length, the probe called geophone isinsert in it. While the
probe is moving along hole, after every 4X distance is recording the speed
of the wave generated by the actuator mounted on the top of the hole. With
the regisgered measurements we are able to create a graph that shows
changes of the wave vel ocity measured along the hole. Knowing that in the
rocks with no cracks and al kinds of discontinuities vibrations are
propagated faster than in the fractured rocks, we can determine the
geomechanical parameters of the tested layers of rock.

Seismic methods are increasingly used to perform X-rays. They are
carried out by setting the network along one of excavation geophones Gf1,
Gf2 etc. which are responsible for recording the waves in the rock between
the first and second pit. In the second excavation is a network of inductors
PW1, PW2, etc. that generates specific oscillations. Knowing the distance
("the seismic radius’) between successive actuators and geophones we can
calculate the speed with which vibrations moved between them. Using
computer programs it becomes possible to calcul ate the wave vel ocity in the
specific area under consideration. Points create maps of velocity fields
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presented in the form of isolines. The stress concentration zones we observe
an increasing of velocity and in relaxed fall adecreasing of wave speed [2].
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Fig. 3. Diagram of Geo-tomography seismic
method

Ultrasonic stress measur ements

Ultrasonic strain gauge uses the phenomenon of easto-acustic for
stress measurement. In [7] authors describe studies which presented the
practica application of this phenomenon. The studies were based on the
change of time of wave' s trangtion which depends on stress change. During
the tests two systems have been used.

The first uses the change of time of transition of longitudinal wave
impulse (defined by the authors name IMPUL). System consists of
broadcasting angular emission head and receiving head placed opposite
each other a some distance. During the study was measured the time of
transition between the heads[6].
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Fig. 5. Diagram of measurement of non constant stresses with two subsurface
longitudinal waves heads, coupled per manently to the surface of the e ement
subjected to stretch

The second system uses the change of time of transition of surface
wave impulse (defined by the authors name FACIOR). Tests were carried
out on the truss bridge. Facility is located on Canal Zeranskim in Nieporecie
for Nepean-Legionowo route in Poland.

Fig. 6. Location of measurement points on the
main girders, at the whole length of the bridge
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Fig. 7. The head of IMPUL system of the lower surface of
the upper shelf beam

The measurement results (Fig. 8) showed that the ultrasonic is as
good as strain gauge retaining in terms of results and measurement
accuracy. The advantage of ultrasonic methods appears in speed and cost of
preparing the test bench and the possibility of rapid disassembly.
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Fig 8. Changesin stress on the lower shelf beam, continuous surface wave
measurements, 120 tons of locomotive travel in the direction of Thuszcz city, 40
km/h

Method presented in this chapter is only one from many solutions
that exploit the structure with emitter head/receiver head in open loop
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system. Next step for researchers is to develop and apply a new unknown
system that is working in closed feedback loop. It is using autodyne effect.
This solution will be researched in this work.

Selfoscillating effect in stress measurement in rocks

On the basis of described literature and during research at the
Department of Process Control a the AGH University of Science and
Technology has been devel oped Selfoscillating Acoustical System (SAS). It
is an assembly of devices, which similarly to the speaker-microphone
system or autodyne lamps, exploits the phenomenon of self-excite. Theidea
of the experiment was to use the changes of the acoustical resonance waves
to calculate stressin rocks.

The idea of the experiment was to use the changes of the acoustical
resonance waves to calculate stress in rocks. The exciter was fixed to a
beam, with a square cross section of 50x50x600 mm, made of sandstone.
The beam was supported on its two ends. On the beams opposite side an
accelerometer was fixed (Fig. 9).

Type of material: sandstone

shaker (transmitter)

50N (100N)

receiver

Fig. 9. The overview of the sandstone beam

During research tests were performed on a single sample of
sandstone to examine the impact for the stress measurement parameters
such as. position of receivers, position of shaker and the influence of
geometrical shape and dimensions of sample.

The load was put in the middle of the beam, which created the
bending force. The sample comparison results of the vibration
transmissibility functions without load and with 5 kg and 10 kg load are
shown in Fig. 11.
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The plots clearly indicate the interrelation between the resonance
frequency and the load. The relation revedls that the bigger load on the
beam, the more resonance frequency increases. For the resonance value of
3357 Hz the 5 kg load results in an increase of the value by 184 Hz, with
another 5 kg load it increases again by 64 Hz. Additionally, the amplitude
value of peaksincreases aswell.

Summary

On the basis of presented literature and during research
Selfoscillating Acoustical System (SAS) has been developed. The presented
system was intended to measure a change of stresses in the dagic
mechanical structures, construction and rocks. The purpose of this study is
to determine the possibilities of using this system for rea objects such as
bridges, dams, buildings, mines, etc. The presented results of the
experiment proved that there is a relation between the resonance frequency
and the bending force [10]. Sensitivity of this system, for small and large
deformation is higher than the sensitivity of other measurement systems
(especially open systems).
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1. INTRODUCTION

A shape memory alloy (SMA), known also as a smart metal, is a
member of the so called Intelligent Materials. These new materials meet the
requirements of modern industry, where all the time a continuous race takes
place to discover materials which are more reliable, have higher durability
and even more may occur with new features, which may have some
advantages in comparison to existing solutions. SMA material is a kind of
an aloy which remembersits origina shape and can return to its origins by
applying some hesting to the material or external force. This feature is due
to internal atomic structure of the material, where the crystal structure is
changing from the martensite phase to the austenitic phase and vice versa
upon accordingly heating and cooling. It isa fully reversible transformation
and exactly this unique transformation allows SMA materials to revert to
their original shape.

Shape Memory Alloys SMA attract more and more interest and
nowadays many research centres are working on developing more accurate
and better applicable actuators. A tangible effect of using SMA materialsis
a considerable simplification of the presently used constructions which
entails obvious economic benefits. Along with an increase in the volume of
production and decrease in the costs of production, SMA materials become
increasingly available on the consumer market [1].

SMA wires are the small diameter wires typically in the range
0.025?0.5mm made of nickel-titanium. During heating the contraction of
the wire is observed. The value of the contraction depends on the length of
the wire because typical contraction equals 5% wire length. So, the longer
the wire the more contraction can be observed. The contraction of heated
wires is opposite to ordinary thermal expanson and in comparison it is
larger by a hundredfold. The most user-friendly way of applying the heating
isby using eectrical current which flows through the wire.

Because of the titanium SMA wires are really powerful, e.g. a wire
with 0.2 mm in diameter can pull 0.6 kg. That is why SMA wires are
characterized by one of the highest in technology weight ratio, which
describes the ratio of a maximum externa load to their own weight. It
allows for building miniature devices which are extremely efficient.
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Fig. 1. Theidea of exchanging a motor into SMA wire

The wires used in the test stand were made by Dynalloy Corp. and
are called FLEXINOL. The main advantages of SMA wires besides the
weight ratio are: silence, smooth motion and areally small sze. In industry
there are alot of possible applications. A safe assumption is that any task
requiring physical movement in a small space with low to moderate cycling
speeds is something that most likely will be better done with actuator wires.
Many of the tasks currently being done with small motors or solenoids can
be done better and cheaper with SMA actuator wires [2]. The idea of
exchanging amotor into SMA wireis shown in Fig. 1.

Generally SMA wires are applied as on-off objects. During the
research it was decided to create the controller to control all the
intermediate positions of the wires. Further, the SMA wires were used to
build a prototype of linear position actuator and advanced version of the
controller was modified for working with the actuator.

2. PRACTICAL APLICATIONSOF SMA WIRES

The most famous application of SMA wireis use of NITINOL wire
(made by Dynalloy Corp.) with Pathfinder Mission — landing the vehicle on
the Mars surfacein 1997. The purpose of the experiment was to measure the
build-up of dust on the vehicle. The experiment, located on the top front eft
corner of the rover, consisted of a thin Glass plate mounted above a small
solar cell (about the size of a postage stamp). "When commanded, the rover
applies power to the SMA wire, which causes it to heat and contract. This
contraction pulls the glass plate to the side and exposes the solar cell to full
sunlight. Scientists then compare the signa of the direct sunlight to the
signal with the dusty glass plate in place and determine the total dust build-
up. Future Mars missions will need to know the rate of dust accumulation to
predict how to best use solar panelsand to plan for possible cleaning” [2].
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Fig. 2. Theidea of usea Nitinal actuation at the Mar s Pathfinder

The SMA wire used in the mission had 30 mm length and contracted
5% of its length. It was enough to discover that the amount of Mars' dust
accumulated 0.28% daily, which in effect gave 95% reduction of solar cell
efficiency after 20 days. The success of using SMA wires outside the
Earth’s atmosphere caused that the NASA engineers decided to use SMA
materials widely with other space constructions.

Fig. 3. SMA wiresin aartificial hand

construction Fig. 4. SMA wiresina
artificial legs construction

The SMA wires are often compare to human muscles because of
their construction and similar way of working, both of them are small in
diameters and long with contraction during their work. So, the natural
solution is research connected with emulation human muscles with SMA
wires, especially when we consider high bio-tolerance of the SMA material
[5, 6]. In the most of the cases the wires are used for driving artificia legs,
hands etc. [Fig. 3, 4].
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Another way of using the SMA wires is construction of an actuator.
One of the interesting solutions is use of supporting disks. The abundant
force available with SMA wires is efficiently transformed to increase linear
displacement by weaving the wires in a double helix fashion around
supporting disks. This can aso provide increased lifetime as the wires can
now be operated at |ower than absol ute percent strain (Fig. 5).
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Fig. 5. Thecylindrical actuator prototype
An actuator prototype has been constructed with the following properties:
light weight - 6 grams, compact - 17 mm cylinder, 5 mm long, powerful -
3.5 N, linear direct drive actuator, requires no gears or lubrication, elastic -
smooth movements, acoustically silent, modular and inexpensive with
simple congtruction [7].

3. THE PROTOTYPE OF THE SMA LINEAR ACTUATOR

One of the first conceptions of the SMA linear actuator is presented
in Figure 6.

At the beginning
it is assumed that
the device should
be a gmal,
compact box (1)
: inside which
TNTNTNTNT AT SMA wire (2) has
be placed in such
a way that the
wire will have the
possible biggest
length. The wire
is coiled on the
Teflon pieces (4)

LN LN N N LN AN N

Figure 6. SMA linear actuator sketch
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which can rotate
during the wire
contractions. The
spring  (3) s
responsible  for
returning the
mobile part (5) to
the normal
displacement after
switching off the
wire current [8].
The shown

concept
allows to expand the value of wire contraction in a smple and cheap way .
During further research it was assumed that conception where the wires are
bent is not a best solution. That is way it was decided to develop other
idess.

Fig. 7. SMA linear actuator with a gear transmission: passive guide (1), active
guide (2), gear transmission (3), support (4), base (5), SMA wire (6), clamp (7),
load (8)

The version, which was finally built, was a prototype of a linear
position actuator with a constriction of a pair of antagonistic SMA wires
fixed to a guide. The guide movement was effected by SMA wire
contraction in one direction and it is multiplicities by a gear transmission. In
that way the movement of the second guide with the attached load was 3
times bigger than the movement of the wire alone. Complete displacement
of the actuator equals 10 mm and its own weight equals 30g. The maximum

134



load depends on the number of wires and ther diameter. During the
experiments the maximum load equalled 3 kg.

Fig. 8. The construction of the SMA linear actuator with a gear
transmission:

The photo of the built SMA actuator is shown in Figure 8. On the
right site of the passive guide thereisahook to which an externd load is
fixed. On the other sidethere is a magnetic element of a non-touch magnetic
sensor produced by Balluff and it isnot a part of the actuator.

4. THE TEST STAND

The block diagram of a prototype of linear position actuator control
system presented in the articleis shown in Fig. 9.
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Fig.9. Block diagram of system control of a prototype of linear position
actuator

The set value subtracted from the present value constitutes an error
which amounts to an input signal of the fuzzy controller. The controller was
implemented in a CJIM controller produced by Omron from which a
voltage manipulated variable was converted into a current manipulated
variable. The current flows through an SMA wire in the plant (the prototype
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of linear position actuator) causing the displacement of the load. The
displacement measurement was realized by non-touch magnetic sensor. So,
the actuator displacement in the range 0?12 mm was the controlled
variable [3].

5. FUZZY CONTROLLER

It was concluded that SMA wires are nonlinear and time variant.
Thus, it was decided to use a fuzzy controller to control the actuator. The
fuzzy controller together with initial values learning agorithm were
described in details in earlier articles [3.4] but they must be mentioned here
to better understand the described in the article control algorithm.

The preliminary research proved that it is possible to use high value
currents applied within short periods (hereinafter referred to as the
acceleration impulse), in such a manner that the wire is displaced at high
speed without being damaged. The conducted research aimed at
determining the maximum current value which can flow through the wireto
maximize the speed of its work. The next task was to find the impul se width
which in connection with the given value of current intensity does not
damage (overheat) the SMA wire. In other words, such surface area of the
current impulse (its integral) was desired as to maximally increase the
wires work without damaging them at the same time. The values G, and
Gioov determine the borders for turning on and off the accel erating impul se.
Above the error Gyg the current value is about 2?3 times higher than the
nominal value. Below the error G, theimpulseisturned off (Fig. 10).
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Fig. 10. Two values of errors Gy and G,y and current density | determine
the accelerating impulse: SV - set value, PV — present value, MV —manipulated
variable

For example, for an SMA wire of 0.20 mm diameter and for set
value SV = 8 mm, the G, error value equals 4 mm (where the impulse
turns off - in this case half of SV) and the current value egquals about 2 A.
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This was double the nominal current value recommended by the producer.
For these values the SMA wire contracted in time of 0.28 s without
overshooting. It was about 4 times faster than in standard conditions and
this is a redly impressive result, especialy that the wire remained stable
(without oscillations) and the step response result was repeatable.

To control the above mentioned accderating impulse TSK fuzzy
controller zero order was used (Takagi—Sugeno-Kanga). The two-way
movement necessitated using two accelerating impulse controllers: R,C1
for first SMA wire and R,,C2 for the antagonistic (second) wire. Their
performance was not good enough for correct work in the steady state so the
separate steady state controller R,¢ was added. Together these three
controllers congtitute a task fuzzy logic controller zero order, which is
illugrated in Figure 11.

S [ ‘
: Steady state controller
acceleratin -
impulsecontrgller A (only for fird SMAwireC1)

for firda SVIA wire ‘: s

el =

| A T A A O L L A I
0P —————+——

0 2 4 6 8 10 12 t[g
Fig. 11. Schematic division of area application of steady state and accelerating
controllers

The controller R4 is sufficient to operate an SMA actuator for the
whole displacement range. The controllers for wires: fuzzy logic for first
wire R,,C1 and on-off for antagonistic wire R,,,C2 serve only to
accelerate displacement. They are superior to the controller R4, so during
their action the controller Ryg does not work. In that way it additionally
shortens of the cycletime.

The conditions for turning on and off the accelerating controllers
RimpC1 and R, C2 depend mainly on error value e and are as follows:

* turning on the accelerating controller for the first wire R(C1: if e
>1.2mm,
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» turning off the accelerating controller for the first wire R,CL: if
€<0.4 mm or its action time exceeds. trm > 0.3 s (time limits
imposed to prevent wires overheating),

e turning on the accelerating controller for the antagonistic wire
RmpC2: if e<- 0.5 mm,

» turning off the accelerating controller for the first wire R,C2: if
e>-0.01 mm.

Both controllers had two inputs: present value PV and error e and
one output: manipulated variable MV, which was the value of current
flowing through the SMA wire. The first input (set value) membership
function distribution was the same for both controllers. The whole
displacement of the actuator was divided into 6 equal intervals each 2 mm
wide. The differences were in distribution for their second input (error) and
for the relation matrixes which consisted of current values accordingly for
impulses and steady state [3].

Thetask fuzzy logic controller had very good performance criterions
of quality of control. However, there were some problems with
overshooting when the actuator was not in the minimal position (0 mm) at
the beginning. The current values were chosen for minimal position 0 mm.
These values for intermediate set value changes were just too high, even
taking into account that the accelerating controller shortened the duration of
the impulse (its width). It was attempted to find a controller which for a new
set value would modify the parameters of the accelerating controller R, C1
according to the actual present vaue. The problem was how to modify the
current impulse width (error value below which the impulse turns off) and
impulse height (the current value) to obtain full control of the accelerating
phase. The solution wasto use atype-2 fuzzy logic controller.

2-type fuzzy logic controller is not well-known and it is rarely used.
The idea of 2-type fuzzy logic set was presented by Zadeh in 1975, shortly
after the presentation of type-1 fuzzy set. At the beginning scientists and
researches worked on 1 type. Only after devel oping 1 type the attention was
directed towards type-2. In 2003 there appeared the first applications of
type-2 fuzzy logic in controlling [9]. The difference between fuzzy | ogic set
1 and set 2 isshown in Figure 12.
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Fig. 12. The difference between fuzzy logic sets. a) type-1, b) type-2

According to Figure 3 output data is not constant as in the fuzzy
logic 1 type but they constitute a set of numbers from a definite interval.
The inference operations of type-2 are conducted similarly to type-1 fuzzy
logic controllers with the difference of counting on intervals. The counting
on intervals requires powerful equipment and it prolongs the cycle time, so
a special case of type-2 fuzzy logic was used. The type-reduction from type-
2totype-1is carried out during inference operations at the beginning of the
controller’ saction. Model TSK was used to reduce type-2 to type-1.

6. INITIAL VALUESLEARNING ALGORITHM

Our prototype of the SMA actuator was built universaly in such a
way that we could change the number and diameter of SMA wires. It gave
us an opportunity to compare the efficiency and behaviour of the actuator
for different wires. However, it had a huge disadvantage: inaccurate
position control. After changing the wires the existing singleton valuesin a
knowledge base were inappropriate. That is why each time after changing
the SMA wires the singletons' values had to be changed aswell. It wastime
consuming and it was decided to create alearning algorithm which could
identify crucial parameters of the actuator during its first use. The initial
values learning algorithm was a kind of reinforcement learning used in
machine learning because the algorithm’s every action had some impact on
the environment, and the environment provided the feedback that guided the
learning algorithm. In our case learning meant identifying the crucial
parameters of the actuator. So with anew unknown object it would be
possible to match parameters automatically for the accelerating impulse
controller R, and steady state controller Ryg.
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Learning was turned on by a user after each significant construction
parameter change of the actuator, such as changing the SMA wires
diameter or the number of wires.

START

learning
steady state current value MV 4

v
learning
accelerating impul se current value
MVimp and turn off error value Gy,
for a step from O mm position

v
learning
accelerating impul se current value
MVimp and turn off error value Gy,
for ajump from SV/2 mm position

v

Fig. 13. Block diagram of the lear ning algorithm consecutive stagesfor a single
set value SV
After carrying out a number of experiments the three most vital
parameters were chosen to learn. It was decided to find two initial values of
the current flowing through SMA wires for the steady state value R,
accelerating impulse value RmpC1 and impulse turn off error value G,y of
the first wire C1. All of them were represented in the knowledge basis of
the controllers. On the basis of experiments it was concluded that the
learning algorithm may have worked only with the first C1 wire in the
actuator in one movement direction and it was enough to ensure the
accurate control. Learning was divided into three stages shown in Fig.13.
Learning was conducted for five actuator displacement values: 2, 4,
6, 8 and 10 mm, respectively to first input (set value) membership function
distribution for the both controllers, which was mentioned above. Every
displacement value was treated as a set value on which al three learning
stages were performed. After finishing the algorithm a new cycle with a
next set value started. Learning accelerating impulse current value MVim,
and turn off error value G, were additionally divided into two stages for a
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jump from 0 mm and SV/2 position. This distinction was necessary to
improve the control quality for changing intermediate set values during
usual actuator’s work.

For a given set value learning started from finding the steady state
current value where the actuator kept the continuous position after 30s from
the beginning of measurement. This part of learning for set value = 2mm is
shown in Fig. 6a where after changing current values MV_C1 overshootings
occurred 4 times and finally the 5" learnt current value was appropriate.
The found value was written appropriately into relation matrix of the steady
state controller R,¢. The second and third part of learning algorithm was
more complicated (Fig. 14). In these cases there were two correlated
variables which determined the surface area of the accelerating impulse’'s
rectangular shape: current value (height) and turn off error value (width). At
the beginning the algorithm checked the initial position of the actuator: O
mm (practically below 0.2 mm) or SV/2 for the third stage. Than after
cooling the wires initial impulse current value MV, was created and the
actuator jumped. If the error value e was higher than the turn off error value
Gy it meant that the current value was too low and it was increased by
10%.
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Fig. 14. Block diagram of thelearning algorithm of acceerating
impulse data
Otherwise (&> Guy) the impulse was turned off by changing the
impulse’s current value to steady state current value MV¢ (learned in the
first stage). With MV, value the algorithm waited 10s after which
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overshooting appeared. During these 10s the maximum efror value €, Was
measured. The maximum efrror value e« determined the value of the turn
off error G, for the next jump. In other words for a continuous impulse
current value MViy, the turn off error Gy, was searched for. The
consequence of the turn off error G, increasing was turning off the impulse
earlier and creating a narrower impulse. In that way the impulse moved the
actuator exactly to the set value where the steady state controller R4 with
the current value MV,q took over control. Additional limitation was
connected with time: tjy,, must have been less than 0.3s (to prevent the
SMA wires overheating). If the impulse lasted longer the value of the MV,
was increased and the next learning cycle started one more time. The action
of the time limitations can be observed in Fig.6b in 23s, where the current
impulse value MV_C1 increased and the turn off error G, was reset to the
initial value.

The particular stages of the initial learning algorithm described in the
article are shown in Fig. 6. The first one Fig. 6a presents learning steady
state current value MV,¢, which was found in about 60s. The Fig. 6b and ¢
present the learning accelerating impulse current value MVi,, and the turn
off error value Gy for the initial position of the actustor 0 mm. Fig. 6b
presents the beginning and Fig. 6¢ the end of this stage which took about
90s. Fig. 6d shows the last third learning stage: finding MVi, and Gy, for
theinitial position of the actuator SV/2 mm
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Fig. 15. Experimental data for particular stages of theinitial valueslearning
algorithms: SV —set value, PV — present value, MV_C1 — manipulated variable
of thefirst wire

The whole learning process took on average 15 minutes and after it
the new rebuilt actuator was identified and the completely learned
controllers were able to cover full actuator displacement and alowed to
control the desired position accurately [4].

7. SUMMARY

The fuzzy logic controller which was divided into several specialized
controllers both for the accelerating impulse and for steady state allowed
control of the constructed prototype of linear position actuator which was
built asa pair of SMA antagonistic wires.
The prototype of the SMA actuator was built universally in such a
way that it was possible to change the number and diameter of SMA wires,
which allowed to compare the efficiency and behaviour of the actuator for
different wires. The unintentional effect was the inaccurate position control,
because after changing the wires the existing singleton values in a
knowledge base were inappropriate. That is why each time after changing
the SMA wires the singletons values had to be changed aswell. It was time
consuming and it was decided to create alearning algorithm which could
identify crucial parameters of the actuator during its first use. The gradation
of changing finding values in the learning algorithm (e.g. G,y in Fig.
15b and c) enabled it to decrease the amount of the cycles.
The initial value learning algorithm was used only during the first
start e.g.: for a new actuator in which the SMA wires were exchanged. The
learning algorithm at the beginning of actuator work modified the singletons
values in the knowledge base of the fuzzy task controller. In that way the
algorithm fulfilled their main aim: accurate control of the actuator
displacement and generaly it improved the exploitation parameters.
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OKCIUTyaTanus W3JeNuid, MONTYYeHHBIX 0OpabOTKON MeTanioB
JIABJIEHUEM, YaCTO CBSI3aHA C MOTJIONIEHHEM UMHU dHEpruu. M BOpoc o ToM,
KaKasi SHEpPTusl MOTpayeHa Ha W3rOTOBJIEHWE TOM WM WHOW 3arOTOBKH, a B
JANbHENIIeM U3/eNusl, U Kak OHO ce0sl BEJET B IKCIUTyaTallWH, SBJISIETCS
AKTyaJIbHBIM U BaJKHBIM.

145



B mocnennue roabl IMOSBISIOTCS TPAaHCIIOPTHBIE CPEJACTBE, K
KOHCTPYKIIUSAM KOTOPBIX TPEABABIISIOTCS BEICOKHE TPEOOBAHUS TPOYHOCTH,
YKECTKOCTU ¥ SHEPTOIOIIIONIEHUsI KaK B POLIECCE IKCIUTYaTalluH, TaK ¥ pU
HenpeJnckazyeMbix oTkazax, Hanpumep JTII. Co3gaHue Tak Ha3bIBa€MbIX
0e30IMacHbBIX KOHCTPYKIMH, KOTOpbIe 00eCIeYrBaIy Obl 3aIUTy BOAUTENS U
MACCAXUPOB B TAKUX CHUTYaIUsAX, SBISCTCS aKTyalbHBIM 3aJaHHUEM
COBPEMEHHBIX ITPOU3BOIUTENEH YKa3aHHOW TEXHUKH.

[lornomenne »HepruM  JODKHO  OBITH  HamNpaBlIieHO  Ha
KOHCTPYKILIMIO, a HE Ha uYeloBeKa. OTO JOCTUTaeTrcs YIpaBJICHUEM
mapaMeTpaMu TEXHOJOTHMH, KOoTopas oOecreunBaia OBl OJIATONPHUATHYIO
TEXHOJIOTMYECKYI0  HACJIEJCTBEHHOCTh —  MPOYHOCTh,  YKECTKOCTh
KOHCTPYKIIUU U €€ SHEProNorIOEHNEe, KOTOpble NOAJAIOTCS YIPABICHUIO.

I[lpy  mTaMmoOBKE  KPBIIIK  MHUKPOaBTOOyca  HEOOXOIUMO
TEXHOJIOTUUECKH O00ECIeYnTh MHHHMAJbHOE NepeMelleHne ydJacTkoB 1-8
(MecT cHICHUS BOTUTENAS H TACCAXKHUPOB) TPU €ro IMOCICTYIOIIeH
9KCIUTyaTallii — BO3MOXKHOW aBapwH, MPH 3TOM MaKCHUMAIBHBIA IPOTHO
YKa3aHHBIX Y4acTKOB, IOKa3aHHBIX Ha pUC. | He JOJDKEH MpeBhIaTh 15 cm.
Oro obecrieyuT OE30MacCHOCTH BOJIUTENIO M IACCAXUpaM B  Clydae
aBapUHHOMN CUTyalluu.

BakHBIM BOIPOCOM SIBIISIETCSI OLIEHKA BO3MOXKHOCTH YIPAaBJICHHS
TEXHOJIOTMYECKON HACJIEACTBEHHOCThIO B BHJE YIPOYHEHHS MeTaia,
KOTOpBIN gedopMupyeTcs, Ha OCHOBE HWH(OpManuK O pacHpeeseHnu
WHTCHCUBHOCTH HANpsHKCHUNA U JedopMalruii Mo MOBEPXHOCTH KY30BHBIX
9JIEMEHTOB, MOJYYCHHBIX JIUCTOBOW IITAMIOBKOH (Ha MpUMeEpe KpPBIIIU

MHUKPOABTOOYCa).
(5 0 c
, : : s
Puc. 1 Cxema KpbIIIN MHKPOABTO0YCa ¢ PACHOJI0;KEeHHEM MeCT CHIEHHS
BOJUTEJISI M MACCAKUPOB

[lITamMroBka  yKa3aHHOrO  JJIEMEHTa  NPOW3BOJMIACE  Ha
anekrporuapasarnueckoM mpecce "TIDT-XAUN-500". TIpuHnun ero padoTsI
3aKJIFOYACTCS B TOM, 4YTO Ha OJIIEKTPOABI TMOJACTCS HAIMPSDKECHHUE 110
OIIpEJIeJIeHHON TporpaMMe, B pe3ylbTaTe BBICBOOOXKJAETCS JHEPIHs,
KOTOpast U TepefaeTcs )KUAKOCTBIO K 3ar0TOBKE M3 JIMCTOBOI'O MaTepHara.
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Ha wsroroBneHHblli 37eMeHT (pHuc. 2) C IOMONIBI0 Mapkepa
HAHOCWJIN JIEJIMTENBHYIO CeTKY maroM 50 MM U B y37laX CETKH W3MEpSUIN
TBEPJIOCTh MEPCHOCHBIM TUHAMHYECKUM TBepaoMipoM "Temm-3" (puc. 3).

W3 marepuana Kpblly OB W3TOTOBIICHBI TUIOCKHE O00pasIbl JUIs
WCIIBITAHUS HA PACTSDKEHUE U C UX ITOMOIIBIO MOTyYeHa KpUBasi TEUCHUs U
TapupoBOUYHbIE TpadUKH MaTepHansa B KOOpAWHaTax "Kod(h(HUIMEeHT
TBEPJOCTH — MHTEHCUBHOCTh HAIpsDKEHUE — HHTEHCUBHOCTD JiehopMarid”.
C NOMOIIBI0 TAPHUPOBOYHBIX TPa(UKOB IS KaKAOM TOYKH JEITUTETLHON
ceTkd OBUIM TOJyYeHbl 3HA4YeHWs HWHTEHCUBHOCTH HANpSDKEHHH U
WHTEHCUBHOCTHU J1e)OpMaIMii ¥ IOCTPOSHBI M30JIMHUM UX PACIIPEAEIeHUsL.

Puc. 2. Kpbima MukpoaBTodyca

0 600-800
0 400-600
W 200-400
00-200

Puc. 3. Pacnipenenenne TBepA0OCTH MO MOBEPXHOCTH KPbIIIHN
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B  pesyaprare  uccrenoBaHus  ObUIO  YCTAHOBJICHO,  YTO
pacrpejielieHHe BEMYHMH, KOTOpble (HKCHPOBAIKHCh, B 3HAYUTEIHHOI
CTEMEHH 3aBHCHT OT MOCIEOBATEILHOCTH MPUIIOKEHHS AIIEKTPOPA3PsI0B
MPU TEXHOJIOTUYECKOU OIepariiy MTaMIOBKU. B MecTax, IpUOIMKEHHBIX K
pabouuM MOJOCTSAM Pa3psAHOrO ONOKA, KOTOpbIe ObUTM 3a/eHCTBOBAHBI B
JIAHHOW TEXHOJOrMYECKON Onepanuy, MaTepual HCIBITHIBAT HauOombIIee
YIIPOYHEHHE, CIENOBATENbHO, B TEXHOJOTMUECKOM MPOIECCe MITAMIOBKH
KPBIIIM  MHKpPOaBTOOyca IeNeCO00pPa3sHO BKJIOYATh HCIOJHUTENbHBIC
3IIeMEHTa UMEHHO B o0JiacTH ydactkax 1-8.

BBIBO/IbI

[MpuobOpeTeHHas ~ aHM30TPONMUS ~ MEXAHUYECKUX  CBOWCTB B
pesyabTaTe  Omepaldd  IITAMIOOBKH M SIBISIETCS  yOPaBIsIeMOit
TEXHOJIOTHYECKOW HACIEICTBEHHOCTHIO, KOTOpAs B 3HAYMTEIBHOH CTENEeHH
BJIMSECT HA OKCIUTYaTAMOHHBIE XAPAKTEPUCTUKH KOHCTPYKIUH, KaK B
nporiecce paboThl, TAK U B CIy4asX HENPEIBHICHHBIX OTKA30B.

INoka3aHo, YTO MPU OMPEACIICHHON MOCIEOBATEILHOCTH MOJAYH
CHTHAJIOB HAa WCIIONHHUTENbHBIC OPTaHbl MPOUCXOAUT YIPOUYHEHHE B MECTaX
NPUWIOKEHUSI HMMITYJIbCOB, CIEJOBATENIbHO, B OTUX MECTaX MeHee
JIOCTOBEPHBIC MOTEPH YCTOHYHBOCTH.

OIIEHKA OCTATOYHOI'O PECYPCA I'PY30BbIX
BAT'OHOB 1 IPOVIEHUE CPOKA UX
IKCIIVIYATALIUN

Kenvpux M. b., Jonuenxo A.B.
Tocydapcmeentblil 5KO HOMUKO-MEXHONO2UYECKULL YHUBEPCUMem MPaHCnopma,
ya. H. Jlykawesuua, 19, 2. Kues, Ykpauna, men. (38)044 594 19 74, (38) 050 332 29 15,

Tocyoapcmeennoe npednpusamue « YKpaunckuii Hay4Ho-uccied06amenbekull
uHcmumym eazonocmpoenusi, yi. 1. Ipuxoovka, 33, 2. Kpemenuye, Yxpauna, 39621,

mexn. (38) 053 666 03 24, (38) 050 310 36 52, anot@ukrndiv.com.ua

B Iponecce SKCIUTyaTallii BAaroHbl IMOABEPrarOTCd CTAaTUYCCKHUM,
KBa3UCTATUYCCKUM, YAAPHBIM, JUHAMUYCCKUM U APYTUM BHUJAM HArpy3ok,
KOTOpPbIC BbI3bIBAIOT I[e(l)OpMaHI/II/I OTACJIBbHBIX Y3JIOB HW 3JICMCHTOB
KOHCTPYKIIUU.

Baronnsrii napk, B CBA3W C MPOAOLKUTCIIBHBIMU CpOKaMH
OKCIUTyaTalluh BaroHoB, MNPEACTaBJIACT Cco00#1 KOMIUIEKC TEXHUYECKUX
CpCACTB pPAa3JIMYHBIX JICT HOCTpOﬁKPI, BKJ'IIO‘IaIOH_II/Iﬁ U CTAapOTHUIIHBIC,
MOpaJIbHO " (1)I/I3I/I‘IeCKI/I YCTapeBIIUEC BaroHbl, HCBLICOKAsA HAACKHOCTH
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KOTOPBIX MPHUBOIWT K 3aTPYIHCHHUSM B DKCIUTyaTAllMd W TTOBBIICHHBIM
pacxomaM Ha pPeMOHT. BMecTe ¢ TeM, B BarOHHOM IapKe UMEETCS W PSJI
BaroHOB, TEXHHUYECKOE COCTOSHUE KOTOPBIX YAOBJIECTBOPSCT TPEOOBAHUSAM
skcrutyatarwi. OJHAKO OHH TOMJICKAT CIIHCAHUIO W H3BATHIO U3
o0mreceTeBOro  oOpalieHusl TMOCKONBKY BBICHYKWIA — yCTAHOBJICHHBIN
JICUCTBYIOIIE HOPMATHBHO-TEXHUUECKOW JOKYMEHTalUell Ha3HaYeHHbIN
CPOK CITY>KOBI.

Kak moka3anmu  pe3yapTaThl  MHOTOJETHUX  OOCIIETOBaHUMA
TEXHUYECKOTO COCTOSIHUS M MHOTOUYHCIICHHBIX KOHTPOJIBHBIX HCIBITAHUN
3HAYUTEIbHAS YacTh BaroHOB SKCIUTYaTAl[MOHHOIO MapkKa C HCTEKIIHMU
CpPOKaMH CITY>)KOBI HaxXOAATCSA B XOPOIIEM TEXHHUYECKOM COCTOSHUU U
OTBEYAIOT COBPEMCHHBIM TPEOOBAHUSAM TIPOYHOCTH U  HAJCKHOCTU.
[TosToMy BO3HHKAaeT BOIPOC 00 OIEHKE OCTaTOYHOTO pecypca U
YCTAHOBJICHHUSI BO3MOXXHOCTH TMPOJUICHHUSI CPOKa DJKCIUTyaTalldl TaKhX
BaroHOB.

Jnst  wcciaemoBaHust ATOW  3aJayM  aBTOpaMH  pa3paboTaHa
CTPYKTYpHasi cxema (TpoIleaypa) ONpEIeIICHUs] OCTaTOYHOrO pecypca U
MPOJICHHUS CPOKA DKCIUTyaTallid TPY30BBIX BAarOHOB IIOCIE HCTCUYCHUS
HA3HAYCHHOT'O CpOKa CIIYKOBI, KOTOpas BKIIOYaeT HEOOXOAUMOCTh U
JIOCTATOYHOCTh MPOBEICHUS COOTBETCTBYIONIETO KOMIUIEKCAa pPabOT TIo
JTAHHOMY BOIIPOCY.

Jnst 000CHOBaHWS W YCTAHOBJICHUS BO3MOXKHOCTH IIPOJUICHUS
CpOKa CITY>KOBI BarOHOB HEOOXOIUMO MPOBECTH PAOOTHI IO OMPENEICHUIO
TEXHUYECKOTO COCTOSIHHS PEalbHOrO OO0BEKTa, a TaKXKe KOMIUICKCHBIC
9KCICPUMCHTAIBHBIC HUCCICNOBAaHUA IO  OMNPEACICHHUIO OCTATOYHOTO
pecypca oToOpaHHBIX 00PA3IOB U3 JAHHOM TPYIITEI HCCIIEyEMbIX BATOHOB.

Meronuka oOcenoBaHus TEXHIYICCKOTO COCTOSTHUS
YCTaHABIHMBACT TEPEUYCHb XAPAKTEPHBIX MOBPSKICHUN AeTaneldl U y3JIOB
BaroHOB B 3KCILTyaTaIlH, OMPENEISICT MECTa U3MEPEHHS TOJIIMH HECYITHX
9JIEMEHTOB KOHCTPYKIIUH, a TAKKE MECTa U 00hEM MTOBEPXHOCTEH, KOTOPHIC
UCCIICAYIOTCSI W3BECTHBIMH  METOJaMU  HEpa3pyIIaroIlero  KOHTPOJS
(YnBTpa3ByKOBOM METOA, METOA aKYCTHYECKOM OSMUCCHUH, IIBETHAs
JMe(peKTOCKOMUs, PEHTTCHOCKOMUsT W Jp.). Meroauka o00CiIeIoBaHus
TEXHUYECKOTO  COCTOSHUS ~ BAaroHOB  NPEIyCMATPUBACT  BU3YaJbHO-
ONTHUYECKUH  OCMOTp (C  TIOMOIIBED  COBPEMEHHBIX  ONTHYECKUX
npucnocoOIeHul, mpruOOpPoB U 00OPYJIOBAHU), a TAKKE CTATUCTUUCCKUC
MeTOoAsl  00pabOTKM  JaHHBIX  OOCIIEZOBaHUS, C  HCIIOJIb30BAaHHEM
coBpeMeHHBIX DOBM. Vka3aHHas METOIHMKA TaKXKE YCTaHABIUBACT BHIOOP
KPUTEPHUEB TMPEICIIEHOTO COCTOSIHHUS DJIEMEHTOB HECYIIUX JJIEMCHTOB
KOHCTPYKIIUU BaroHa.

149



KoHTponbHBIE HUCHBITAHHUS TPOBOAATCS C IIENBIO ONpeeTICHHs
OCTATOYHOTO pecypca KOHCTPYKIIMH, BHJBI HCIBITAHUNA ONPEACISIIOTCS B
3aBUCHMOCTH OT THIIA BarOHA U €r0 Ha3HAYCHHS.

Kak mnpaBuio, HMCHBITAHHMS BKJIFOYAIOT HCIBITAHUS CTATHYECKOH
BEPTHKAILHOW HArPY3KOH MJIs OmpejerneHuss Hanbojee HarpyXeHHBIX
CEUYCHHH M OTJIECTBbHBIX TOYEK KOHCTPYKIMM BAarOHA, a TAKXKe JJIS BATOHOB-
LUCTEPH JOMONHUTENBHO MPOBOJATCS UCTIBITAHKS KOTJIA Ha POYHOCTH TPH
MAJIOIMKJIOBOM HArpyKEHHH Pa0OYHM M HCIBITATEIBHBIM JaBICHHEM, a
TaKKe B OTACNBHBIX CIydYasx (IUIsl HUCTEPH, NePEBO3SIINX OMACHBIC TPY3bI)
Ha HAarpy3Ky, KOTOpasi BO3HUKAET [TPH aBapUIHBIX COyAapECHHSX.

Beibop pexxuMa HarpyKeHHs Uil OLCHKH  IMKIHYECKOH
JIONITOBEYHOCTH  BAaroHa TMPOM3BOMMTCS HA  OCHOBAHUH  HCXOJHOM
uHbpopMauK 00 YCIOBHSAX HATPYXKCHHS BAaroHa B OKCIUTyaTalldd H
9KCTIEPUMEHTAJIBHBIX JAHHBIX O HOMHHAIIBHBIX HAMPSHKEHUSAX B HECYLINX
SNIEMEHTAaX paMbl M Ky30Ba BArOHA, YCTAHOBJICHHBIX Ha MPE/IICCTBYIOLINX
JTanax UCIBITAHUSAX.

B  kadectBe  HMCXOMHOrO  (9KCIDIYaTallHOHHOTO)  CIIEKTpPA
Harpy)KeHusl BaroHOB TNpPUHMMAeTcs OOOOINEHHOE pacrpesesieHne
MOBTOPSIEMOCTH TPOIOJBHBIX CHII CKATHS U PACTSHKEHUS], YCTAHOBJICHHOE
[1; 2]. OO6oGmieHHOE pachpeneneHie MPUHATO B TMPEANOI0KEHUH 00
OJIMHAKOBOM  TOBPEXKIAIOUIEM  BO3JCHCTBHU  PACTATHBAIONIMX U
CKUMAIOIIHX MPOJOIBHBIX CUI B KAXKIIOM HHTEPBAJIEe UX PACIIpENeICHHS.

BenuuuHa ~ 9KBUBAJCGHTHOTO  YCHIIUS  coyaapeHus  Poks,
MIpUBEJICHHAs K pacyeTHOW 0ase MchbITaHui, onpenensercs no gopmyne [1]

P - ,ll%--gu:-g (@D}

rjie M —noka3aTellb CTENEeHU KPUBOM yCTaJIOCTH;

N; P, — BenmuYMHBI JUHAMUYECKUX TMPOJONBHBIX CHJ B CEpeIUuHE
KaXXJIOTO MHTEpBAJIa U UX YACTOCTH.

UcnpiTanusi mpekpamiaroTcss OpU  MOSBICHUM — TOBPEXKICHUH,
MOTAJAONIUX TI0J] TIePeUeHh HEUCIPABHOCTEH, M3JIOKEHHBIX B [3], mubo,
€CITM BpeMs HapaOOTKH MPEBBICHIIO PECYPC, OMPENCIICHHBIA O JAPYTHUM
BHJAM HWCIBITAHWN (HA MAJIOIMKIIOBOE HArPYKEHHE. OO0CIeIOBaHUE
TEXHUYECKOTO COCTOSTHHUS U JIP. )

IMocne mpoBemeHuss paboOT 1O OOCIEMOBAHUIO TEXHHYECKOTO
COCTOSIHUSI BATOHOB M KOMIUIEKCA UCCIIE0OBAHMI IO ONPEETICHUIO pecypca
HCCIIETyeMbIX BaroHOB MIPOBOJUTCSI aHaIINn3 pe3yNnbTaToB
BBIIIETIEPEUUCICHHBIX UCCIIEIOBAHUM.

OCHOBHBIM KpPUTEpUEM YCTAHOBJICHUS BO3MOKHOCTH MPOJJICHUS
CpOKa JKCIUTyaTallUM TPY3OBBIX SBIAETCS HAIUMYME€ y HUX OCTATOYHOIO
pecypca (Wi BO3MOXKHOCTB €r'0 BOCCTAHOBJICHHS ).
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IIponnenue cpoxa 3KCILTyaTalluu OCYLIECTBISETCS B COOTBETCTBHH C
«[TonoxeHeM O  TPOMJIEHHH  CPOKOB  CIYKOBI  TIPY30BBIX U
pedprkepaTopHBIX BaroHOB TOCYIAapCcTB - ydacTHUKOB CornameHust o
COBMECTHOM HCIIOJIb30BAaHUN TPY30BBIX M pe(ppPHKEpAaTOPHBIX BaroHOB B
MEXIYHAPOIHOM COOOmeHum» [4].

OTcuer HOBOrO CpOKa 3KCIUTyaTallud BaroHa YCTaHABIIUBAeICS C
JIaThl BbIIauM TeXHUYECKOTO peIeHusI.

PaboTel 1O TEXHUYECKOMY/IBIATHOCTUPOBAHUIO T'PY30BBIX BaroHOB
MIPOBOJATCSl OpraHU3alen-ucIoIHuTeNneM, uMetromeid CBUAETENhCTBO Ha
MIPaBoO IMPOBEIECHUsI paboT MO TEXHWYECKOMY TUATHOCTUPOBAHUIO C LIENBIO
MIPOJUIEHHsI CPOKa CIYyKObI BaroHoB, BelganHoe Komwuccueir CoBera 1o
KEJIE3HOOPOKHOMY TPAHCIOPTY NOTHOMOYHBIX CHENUAIUCTOB BATOHHOTO
XO03sHCTBA JKENEe3HOOPOXKHBIX aMUHHUCTPAIMH U BKIIOYEHHOE B TIEpEYCHb
opraHusanuil.

OpraHu3alUu-UCIIONTHUTENM  YCTAHABIMBAIOT  HOBBIH  CPOK
9KCILTyaTaly, HECYT OTBETCTBEHHOCTh 32 00BEKTHBHOCTD, JI0CTOBEPHOCTS,
000CHOBaHHOCTb, MIOJTHOTY MIPOBEAEHHOI0 TEXHUYECKOTO
JIMarHOCTUPOBAHMS BaroHOB, IIPEIOCTABICHHBIX K MPOJUICHUIO CpOKa
9KCILTyaTaluy, 3a IPaBUIBHOCTH BEIOOpa M 00beMa Ha3HAYAEMOT'0 PEMOHTA
1 HOBOT'O CPOKa 3KCILTyaTalluu, YCTAHOBJIEHHOTO TEeXHNYECKUM PELICHUEM.

[lo pe3ymbTaraM TEXHHYECKOI'O IHATHOCTHPOBAHHS HA3HAYAETCS
OIIUH U3 CJICIYIONIMX BHIOB PEMOHTA: JICTIOBCKOW W KamuTanbHbId — ([P,
KP) wnm KkamuranbHBIE pPEMOHT C TPOUICHHEM CpPOKa MOJIE3HOTO
ucnone3oBanus (KPII).

Jlumepamypa

1. Hopmbl Ui pacuera W TPOEKTHPOBAHMS BAarOHOB >KEJIE3HBIX
nopor MIIC konen 1520 mm (Hecamoxoawbix). — M.: T'ocHUNB-
BHUMXT,1996. —267 c.

2. PJ1 24.050.37-95 Baronsl rpy30Bble U Maccakupckue. MeTombl
UCTBITAaHUN Ha NPOYHOCTh U XOAOBble kadectBa. Beex. 01.01.1996-40 c.
I'pymma J1.59.

3. VHCTpyKIMS MO MCKIIOYEHUI0 U3 MHBeHTapsi BaroHoB. MIIC,
OUY-11B/4433, M. Tpaucmopt, 1987. — 11 c.

4. TlomoxxeHneM O TIPOIJICHUH CPOKOB CIYyXKOBI TPY30BBIX H
pedprkepaTopHBIX BaroHOB I'OCyAapcTB — ydacTHHKOB CornameHus o
COBMECTHOM HCIIOJIb30BAaHUN TPY30BBIX M pe(pPHKEpaTOPHBIX BaroHOB B
MEXIYHAPOIHOM coobmiennu, yTB. 18.05.2006 r. Mapuymnomns. — 15 c.
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BJIUAHUE JUCCUITATUBHBIX ITPOIECCOB HA
N3HOCOCTOMKOCTh TPHUBOCUCTEMBI

Ilesenss BB."", Opnosuu A.B. Tpvimex A.C. "
" XvenvHuyKuti HayuonabHbLi yHugepcumem, Yxpauna, 2. Xmenbnuyxuil,
ya. Mucmumymcekas, 11
"}Kemy(fclcuz? noaumexnuyeckuil ynugepcumem, Ionvwa, e. Kewrys, ya. B.Iloas, 2

N3HOCOCTOMKOCTD TPUOOCHCTEMBI 3aBHCHT OT CIIOCOOHOCTH IMaphbl
TPEHUs CIIaKMBATh (PEJTaKCUPOBATh) ONMACHBIE MKW HANPSDIKEHUH 3a cuer
JUCCUNAIMM  TIOJBOJIMMONM  MEXaHHMYECKOH OJHEpruM Ha MHKPO- H
CcyOMHKpPOYpOBHE C TIEpEBOJIOM €€ B TeIioTy. Heympyrue siBieHus! npu
TpeHUH, OOYCIIAaBIMBAIOIINE JUCCHNAIMIO, HWMEIOT JBa Pa3JIMYHBIX
Macmraba — mposiBieHnsi.  C O#HOW  CTOPOHBI,  HEYNPYTOCTBIO
CONPOBOXKIAETCS AAT€3MOHHO-CIBUI'OBOE B3aUMO/ICHCTBHE MUKPOYYacTKOB
(haKTHYeCKOro KOHTaKTa (IOBEPXHOCTHAs MAWCCHNANMs), a C Jpyrou
CTOPOHBI, HEYNpPYTHE SBIICHUS COMYTCTBYIOT HMITYJIbCHOW NUKINYECKON
nedopmarmu  obnacteld, NpHIErarOmMX K yJacTKaM  (DaKTHYECKOro
KOHTakTa (oObeMHast auccuranus). B o0oux ciydasx JUCCHITaTHBHBIE
TIPOLIECCHl CONMPOBOXIAIOTCS HAKOIUIEHHEM CKPBITOW HSHEpPTruH HakJjerna
(M3MeHEHNEM BHYTPCHHEH SHEPruM TPHOOCHUCTEMEBI), a OONbIIAs YacTh
TOABOIMMOM DHEPTHU paccerBaercs B (OpME TEIUIOTHl MO MeXaHW3MaM
BHyTpeHHero TpeHus. CienoBaTellbHO, B COOTBETCTBUH C JIOKAJIHM3aluend 1
MacimTadaMu TPOSBIEHHS CIeNyeT pas3inyaTh JBa BHAA BHYTPEHHETrO
TpeHHs Kak (akropa AWCCHNANMU W TEIUIOBBIIENCHUS! NMPH KOHTAKTHOM
B3aUMO/ICIICTBHU.

[epBBIii BUI BHYTPEHHErO TPEHUs], OOYCIOBJIEHHBIH KOHTAKTHO-
JIMHAMHYECKON BSI3KOCTHIO M MMEIOLIMH a/ir€3MOHHO-CABUIOBYIO NIPUPOLY,
MOXXHO Ha3BaTb KOHTakTHbIM BHyTpeHHuUM TpeHueM (KBT). Ortor Bupg
MEXaHWYECKHX IIOTeph SBISIETCS OCHOBHBIM HWCTOYHHKOM  TEIUIOTHI,
BBIJISIISIIONIEHCSl TIPH TPEHWH W OIPEAENIONIel TeMIepaTypHbIH pPEeXUM
paboTHI PPUKITMOHHOTO KOHTAKTA.

Jpyroii Bua BHYTPEHHEro TpPEHHs BBI3BIBAETCS HECOBEPIICHHOM
YIIPYTOCThIO obacrei, BOBJIEKAEMBIX B JIMHAMHYECKOe
nepeneOpMUpOBaHNE TPH  PACIPOCTPAHEHHH  LUKINYECKHX  BOJIH
nedopmanyy, TEHEPUPYEMBIX JUCKPETHBIM KOHTaKTOM.. OTOT BUJ
BHYTPEHHET0 TPEHUS MOXKET OBbITh Ha3BaH OOBEMHBIM BHYTPEHHUM
tpenueM (OBT), T.K. MexaHMYeCKHe MOTEpH OOYCIIOBIIEHBI LUKINYECKIM
nepeeOpMUPOBaHNEM  OOBEMOB,  COCTABISIOIIMX  30HBI  BIIMSIHUS
¢dpukimonHbx cBs3eil. OBT obecrnieunBaer anuccHnanuio MeXaHHYECKOH
SHEPruyd 1O JUCIOKAIMOHHO-IN(G(PY3NOHHBIM MEXaHW3MaM, KOTOpbIe
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SIBIIIOTCSL  OJTHOBPEMEHHO MEXaHM3MaMH peJlaKcallid JAWHAMHYECKHX
HanpsHKeHui.

AnresvonHas W JehOpMalnMOHHAs COCTABISIONINE BHEIIHETO
TPEHUS] TECHO CBSA3aHBl C KOHTAaKTHBIM BHYTPEHHUM TpPEHHUEM, KOTOPOE
OTBETCTBEHHO 3a ()OPMUPOBAHUE CWJIBI TPEHHUS, a 0ObEMHOE BHYTpEHHEE
TPEHUE MPEUMYLIECTBEHHO ONPEIENseT H3HOCOCTOMKOCTh COIMPSDKEHUS.
Taxum oOpa3oM, Iporiecc BHELIHETO TPEHU HEO0XO0UMO pacCMaTpUBAaTh B
TEpMHUHAX JIBYX YKa3aHHBIX BUJ0B BHyTpeHHero Tpenus (KBT u OBT), T.x.
OHU OIpPENENAIT AMHAMUYECKYI0 HANpPSXKEHHOCTh IIOBEPXHOCTHBIX U
MOJIIOBEPXHOCTHBIX CJIOEB, YUACTBYIOIIUX B KOHTAKTHOM B3aUMOJEHCTBUU.

Bsaskoynpyruit  mexanusMm KBT  MoxHO  cMopenupoBath
MOBEJICHUEM MOJ| Harpy3koil peosnoruyeckoro tena @oirra, B KOTOpOM
MOJTHOE HANpsKEHUE CABHIA, PAcHpenenseMoe MEXAY YIPYTHMM M BSI3KUM
3JIEMEHTaMU, PABHO:

s=Gy+ny, 1)
rae G - monyns cipura; ¥ - OTHOCUTeINbHAs Ae(opManus CABUra;
1] - AMHAMUYECKUI MOTYJb.

Pemrenne muddepennmansuoro ypapHenus (1) s cioydas
JIEUCTBUSI TIEPUOAMYECKON CABUTaIOLIEH CHIIBI C YacTOTOH (U TO3BOJISIET
OIPEICITUTH AMILTUTYTY HATIPSKCHUS:

S =70 G y1+tg’p, , @)

rae 7/0 - aMIuIuTyaa OTHOCHTEIIHHOM I[e(l)OpMaHI/II/I;

tgp, = wn /G- TaHICHC yria IIOTEPD, XapaKTepU3yIOUIUi

JIMHAMHYECKYIO HAIPSHKEHHOCTh ITOBEPXHOCTH KOHTAaKkTa (KOHTaKTHOE
BHYTPCHHEE TPCHUE).

CrnenoBaTenbHO, AaMIUIMTY/Aa COBUTOBOI'O — HANpPSDKEHUsl  MPH
HapylieHNH (PUKIHOHHBIX CBS3EH YBETMUMBAETCS C POCTOM KOHTAKTHOTO
(cIBUTOBOT0) BHYTPEHHETO TPEHHSI.

Jns monenupoBanuss OBT B 30He BIHMAHUS (PUKIHOHHOTO
KOHTaKTa IIPUMEHHUMAa pEoJioTMYecKass Mojenb MakcBemia, KoTopas
CBSI3BIBAET CKOPOCTH Je(OpManyy C HaNpsDKEHHEM M CO CKOPOCTBIO
W3MEHEHHS HATIPSHKEHUSL:

s+Cs=G.y 6
n
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IIpu neiicTBUM TEpUOAMYECKON CHBUTAIOIEH CHJIBI pEIIeHHE
ypaBHeHHs (3) yCTaHABIMBACT CBS3b MEXKIY aMIUTUTYIOW HANPSHKCHUH,
JICHCTBYIOIIUX B MOIIOBEPXHOCTHBIX o0nacTsaX, U ypopHem OBT:

S = & (4)
V1+1g%p,
rae tg(l)v =G/ @1 - TOKa3aTelb OOBEMHOTO BHYTPEHHETO

TPEHHUSL.
CrenoBatensHo, 4YeM Oonbllle OOBEMHOE BHYTPEHHEE TpPEHHE
(oObeMHasl UCCHIAIMSA), TEM MEHbIIC AaMIUIUTYJa JMHAMHYECKHX

HANpPSDKCHHI B 30HAX BIMAHHMS (PUKIMOHHOrO KOHTakTa, T.e. (JQ,

XapaKTepU3yeT PeTaKCalMOHHYI0 CIOCOOHOCTh MaTepuaa.

YuuteiBas, 4T0 OOBEMHOE BHYTPEHHEEC TPCHUE, OTPAKAIOIIEE
MEXaHU3MBI DPEIaKCAlluU HATPSHKCHUHM, PE3KO CHMKAET HAIpPSHKEHHS OT
UMIYJTBCOB WM YIAPOB, COMPOBOXKIAIONINX BHEIIHEE TPCHUE, CTIIA)KUBAET
JMUHAMHYCCKAE HAINpPsDKEHWST B MeECTaX WX KOHIICHTpAllWH, Ipo0aeMa
MUHUMH3AIMU U3HOCA B PSJIC CIYYaeB CBOMUTCS K 0OECIICUYCHHIO BRICOKOTO
BHYTPCHHETO TPEHUS BTOPOrO pOAAa TPH 3aJaHHBIX HATPY30YHO-
CKOPOCTHBIX XapaKTEPUCTHKAX M TEMIIEPATYPHBIX YCIOBHAX KOHTAKTHOTO
B3aUMOJICHCTBHSA. B 3aBUCHMOCTH OT TPUPOABI MAaTEPHAJIOB U YCIOBUU
BHEIIHETO TPECHUS OyAyT pEaqu30BaHbl TE WIM UWHBICE MEXaHU3MBI
JMUCCHUTIAIIMA ~ MEXaHWYECKOH  JHEPruu, U3  KOTOPBIX  Hambonee
(G (GEKTUBHBIMU  SBJSIFOTCS ~ PEJIAKCAIlMOHHOE,  TUCTEPE3UCHOE U
MUKPOIUTACTHYECKOE BHYTPEHHEE TPECHUE.

BrIcokoe compoTHBIICHHE H3HOCY OOECIIeYMBAETCS TOTAa, KOT/a
aKTUBU3AIUSL peltaKcarmoHHBIX MIPOIIECCOB COIMPOBOXKIACTCS
JMUHAMHYCCKAM YIIPOYHEHHUEM BCIIEICTBUE CYOCTPYKTYPHOU MEPECTPONKH.
COBOKYITHOCTh TaKHX SIBIICHHIA MOKHO TPAaKTOBATh KaK OJUH U3 IPOIECCOB
camMoopraHusamuu. B TOo Ke BpeMs JTUHAMHUYECKHE IIPOIECCHI
«CTPYKTYPHOH CaMOOPTaHU3AlUM» B METAJUIMYCCKON IMOMIOKKE MOTYT
COTIPOBOXKIATHECS KaK POCTOM, TaK M CHIDKCHHEM COMPOTHBIICHHUS H3HOCY.
WnmrocTparweii 3Toro, HampuMmep, CIYKUT HAOMIOJAoNIeecs pa3iudue B
TPUOOJIOTMYECKOM  TOBEJCHUM  HOPMAJIM30BAHHBIX M 3aKaJICHHBIX
VIIACPOMUCTHIX CTAJICH TMpW W3MEHEHUU TEMIIEPATyPHO-CKOPOCTHOTO
pexxuma TpeHus. [Ipy MOBBIIEHUH CKOPOCTH CKONBKeHUs 10 1,5...2 M/c B
cilydae HOPMaJM30BaHHOM CTaJId M3HAIIMBAEMOCTD U KOA(QHUIUECHT TPEHUS
CHUHXPOHHO CHIDKAIOTCSI, a JIUIS CTajH 3aKaJCHHOW, HA00OpOT, CHIKCHUE
ko3duimeHTa TpeHUS  COMPOBOXKIACTCS  POCTOM  HHTCHCUBHOCTHU
M3HAIIMBaHUA. JTO CBUJETENbCTBYET O pasznauuun mnpouecco KBT,
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dbopmupyronmx cwry Tpenus, U MexanusMoB OBT, oTBeTcTBEHHBIX 3a
COTIPOTHUBJIAEMOCTh U3HOCY.

KPUTEPUI IKBUBAJEHTHOCTH HAHPH)KEHUH])IX
COCTOSHUMU ITPHM OLEHKE JJIMTEJIBHOU
IMPOYHOCTH CIIJIABA 3I/I437BY-BI[4

Tonybosckuii Eeeenuti Pocmucaasosuy, Jlemudos Anexcanop Ipucopvesuu
@IV HUAM um. I[1.1. Bapanosa, ya. Asuamomopnas 2, Mockea,111116, Poccus,
Ten.:+7(495)362-9330, E-mail: golubovskiy@ciam.ru

IMpn pacuérax HampsHKEHHO - IE(POPMHUPOBAHHOTO COCTOSHHMS
(HAC) wucronn3yloTcss  KpUTEpUM  OKBUBAIEHTHOCTH  HANPSDKEHHBIX
cocrostanit  (KOHC) — KaKk  OJHONIapaMETpUYECKUe, TaK U
nByxmnapamerpudeckue  [2,3].  O6ummii  Hemocratok  3tmx  KOHC
3aKJII0YaeTcss B TOM, 4YTO pacy€THbIE 3HAYEHUs] XapaKTePUCTHK
KOHCTPYKLMOHHOM juTenbHoi npounocty ([I1) mroboro Martepuana mpu
JIByXOCHOM paBHOM pacTsbkeHHHn (01= Oy, 0©3=0) pasusl Il mpu
pactsxkeHnu. OJHAKO SKCIEPUMEHTAJIbHBIE JAaHHBIE CBHUIETEIBCTBYIOT O
cumwkennn Il B cpaBHEHHHM C OJHOOCHBIM pacTsbDkeHueM [2].  3Oto
00CTOSTENBCTBO YUUTHIBaET nByxmnapamerpuaeckuin KOHC[ 1, 2]:

65 =Ao! +3(1-1)oy (1)

Il ©; — WHTEHCUBHOCTH TIJIaBHBIX HOPMAJbHBIX HANpPSDKEHWH; Gp —
IapOBOH TEH30D; 01, 02, O3 — INIaBHbIE HOPMAJIBHBIE HATIPSKEHHS; Co=Cp
- npenen JAI1 npyu 0qHOOCHOM PACTSKEHUHU U JIOITOBEYHOCTH T, .

Jusa neranert poropoB I'TI u I'TY (mmcku w Baibl) [IMPOKO
NIPUMEHSIETCS.  JKapONPOYHBIN  HUKENEeBBIH  neQopMHUpyeMBbIi  cIuiaB
DU437bY-B]] [4], oOpa3ubl M3 KOTOPOTO WCIOIB30BAHBEI B HACTOSIICH
pabore.

Ucnertanns  wa  JIII  mpum pasnuyHBIX  COOTHOIIEHUSX
pacraruBaromeil cuiasl P u kpyrsamero Mmomenta M mpu temmnepatype T
=650°C, B cootBercTBHH C TpeGOBaHMAMH [5], GbLIM MPOBEICHHI HA
TOHKOCTEHHBIX TpyOuaThix obpasnax (TTO) (pabouas wacts - L= 108 mm,
d, = 18 mm, d;=17 mm). 3aroroBku TTO BbIpe3aTUCh U3 IITAMIIOBOK
nmckoB u3 crutasa DM437BY-B/l, TepM0ooOpabOTaHHBIX MO CTaHAAPTHOMY
pexumy [4]. Mcnbitanust Obutn mpoBeneHsl Ha ycraHoBke YHMMT-1500.

4 Pabora BhIMOTHEHa Mpu MOJepAKe Pocciickoro (oHma (ByHIaAMEHTABHBIX HCCIIEIOBAHMIH
—npoekt 08-08-00142a
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Hanpsokenns B crenke TTO  paccunThiBaIMCh IO CTaHAAPTHBIM
COOTHOILIEHUSIM [1-3], nmpu >TOM YYMTBIBAJIOCh, 4YTO B JaHHOM
skcnepuMente Beeraa 61>0, 0,=0, 03<0.
Jl1s XapakTepucTUKH CIoHOro HanpspkéHHOro coctosiHus (CHC)
B creHke TTO OblIH UCIIONB30BaHbl BCIOMOraTeIbHbIE COOTHOIICHUS:
o= o1/61=1; 0= 65/61=0 03= o3/c1;

0= 60/01== (1+ 0o +a3)/3; = 6ilo1= = 41— a3 + a% , 2

Pesyneratel ucnpitanuii TTO ObLTH MOMYYSHBI MPH CICTYIOIINX
HANPsHKEHHBIX COCTOSHUSX - TapaMeTpsI (2):
1) =1, 0,=0, 03=0— 1lmr. TTO; 2) ou=1, a,=0, aiz3=-1— 5 mir. TTO;
3) au=1, a,=0, 03=-0.32 =8urr. TTO; 4) a,=1, a,=0, 03=-0.17 —10mur. TTO.
DKCIIepUMEHTATIbHBIC JaHHBIC ObUTH 0OpabOTaHBI MO CTEIIEHHOM
3aBUCUMOCTH:

Tp = AG;KZ. ©)
O0paboTka TpoBeAeHa IS TPEX BBHIOOPOK SKCIICPUMEHTAIBHBIX
JIAaHHBIX: BBIOOpKA | — pe3ynabTaThl UCHBITAHUN TPyOUaTHIX OOpa3LOB MpH
pacTsbkeHHHM; BBIOOpKa 2— pes3ynbTarhl, mnomydeHHele npu CHC s
Pa3IMYHBIX COOTHOIIGHWH pAcTSHKEHUsT M KpydeHus;  BblOOpka 3 —
pe3yNbTaThl HMCIBITAHUN na /Il npum pacTsHKeHWH CTaHIApTHBIX
waHHAprYeckux o6pasuos (1=5d, d=5um) npu Temneparype 650°C.
[Tpu 5ToM Ha mepBoM 3Tare 00pabOTKU JaHHBIX, B KAUECTBE Oy,

ucnions3zoBad KOHC Museca-I'enku - ;. lanneie BeIOOpok 1, 2 u 3
YIIOBJIETBOPHUTENIFHO —ANNpPOKCUMUPYIOTCS  ypaBHeHHeM (3), 3HaveHHs
K03((HUIMEHTOB KOTOPOTO NMPHUBEAEHBI B Ta0M . 1.
Tabmuna.

3HavyeHus: KodQPUIUEHTOB ypaBHEHUS (3) IS Goxy = i

Bribopka log A n
1 39,062 13,51
2 39,960 13,77
3 25,13 8,33

Kak cnenyer u3 auarpammer /111 (puc.a), kpuBble 1 U 2 MpakTHYECKH
coBnanaror. KpuBas 3 — ornimuaercst ot KpuBbIX 1 u 2 (HOMep KpUBOH U
BbIOOpKM coBnanaror). OIHAKo, CleayeT OTMETHTb, YTO 3HAYHUTENbHAs
9acTh SKCHEPMMEHTAJBHBIX JAaHHBIX C JIOATOBEYHOCTBIO T, = 250 wac.
JISKUT HWXKE Pacuy€THhIX KpuBBIX | M 2, T.e. Ha kpuBbIX JII TpyOuaThIx
00pa3loB  BO3MOXKEH IIEpEJIOM, CBS3aHHBIM C M3MEHEHHEM XapakTepa
paspyuieHus. 9T0 00CTOSTEIBCTBO VISl JAHHOTO CIUIaBa OTMEYAJIOCh paHee
P.H. Cuzosoii [5].
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Ilockonbky wH3MeHeHHe yria HaxioHa kpuBod JII1 cBs3bpIBaeTcst ¢
M3MEHEHHEM XapakTepa JUINTeNsHoro paspyuienus [1,3], To mostomy B
kadyecTBe kprBoil JII1 B 5KBHBaJIEHTHBIX HaNpSDKEHHSX /10 TOUKU MEpesioMa
(t, = 250 wac.) cmexyer paccMaTpuBaTh KPHBYIO 1, a IIOCIE TOYKH
nepenomMa—KpuByro 3.
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3-Kpm;as[ AT cTaHnapTHuxloﬁpasuos), 0 - KOHC o,,,,. o kputeputio (1)-
- (1- yuacrok kpuBoii IT 1o nepesioma, 2- yuyactok kpusoii {11 noc.ie
nepeJjomMa)

Omnpenenenne 3HaueHus mapamerpa A u3 KOHC (1) mis kaxmoro
oOpaslia OCYHIECTBISUIOCH ISl COOTBETCTBYIONIEro ydactka kpusor /II1 B
COOTBETCTBHH ¢ MeTomaukoi [2]. ITapamerp A mmeeT ciemyromue cpeqHue
sgaueHust: A=1,014 - ona <250 u.; 1=0,953 - ona 7>250 u.

C ucrnonb30BaHMEM 3THX 3HAUYEHWH mapamerpa A ObLIM PaCCUHUTAHBI 10
¢dopmyne (1) 3Ha4YeHHS O, VI KaXIOro TpydwaTtoro obpasia,
ucneitanHoro npu CHC. DT 3HaueHHWsS O, IOKa3aHbI Ha pHC.0, Ha
KOTOpPOM TIpeJICTaBJIeHa KPUBasl JIIUTEIILHONW IPOYHOCTH B BUJIE JIOMaHOM.

Takum  obOpa3oM, Kkak ciemyer ®W3  puc.0, HaOmOmaercs
YIIOBJICTBOPHUTEIBHOE COOTBETCTBUE PACUETa U SKCIIEPUMEHTA.
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METOAAKA MOJAEJTAPOBAHUS MOJIBYYECTH A
JJIUTEJBHOU MTPOYHOCTU METAJLVIOB B
AT'PECCHUBHBIX CPEJAX

Jloxowenxo Anexcandp Muxaiinosuy
HUUN mexanuxu MI'Y umenu M.B.Jlomonocosa
Aopec: Poccus, Mockea 119992 Muuypunckuii npocnekm oom 1
Ten./paxc: +7(495)9395308; E-mail: loko@imec.msu.ru

JlaHHas MeToauKa WUIIOCTPUPYETCS Ha MpUMeEpe ONMCAHUS
PE3yABTATOB UCIBITAHUM TBYX(a3HOTO (a +f ]-TI/ITaHOBoro cruiaBa BT6

(Ti-6Al-4V) Ha mon3ydecTh BIUIOTH A0 paspymenus [1]. B atux
UCIIBITAHUSAX ~ 00pa3lbl  MPEABAPUTENBHO  HACBHIIAINCH  BOAOPOJOM
Tepmoan(dy3noHHBIM cnocodom B ammapatype Cuseprca. B oOpasusr
BBOAMJICA Bogopoa 1o koHueHtpauuid 0.1, 0.2 u 0.3% c TOUHOCTBIO
+0.02%. CTpyKTypHBIC UCCIICOBAHMS 00pPA3IIOB IMTOKA3aJH, YTO BBEJCHUE B
CIJIaB BOAOPOJA INPHBOAUT K 3HAYMTEIHLHOMY YBEIMYEHHIO OOBEMHOMN
momu B -dasel.  Comepxanume [ -da3el B o0paslax CIDlaBa IpH

temreparype 600°C u konuentpauusx Bojopoma €=0, 0.1, 0.2 u 0.3%
cocraBisyio coorBercTBeHHO ¥ =0.28, 0.35, 0.45 u 0.55. CtpykrypHbIe
HCCIIEJIOBAHMS TIOKa3aJld, YTO BEIMYMHBI Y B TPOIECCE WCHBITAaHUH Ha

TIOJI3YYeCcTh HE N3MEHSIOTCS. VcnbITaHus Ha MON3y4ecTh NpU TeMIlepaType
600°C mpoBOAWINCH B YCIOBHSAX HE MEHSIONIMXCS BO BpeMeHH t 3HaYeHui
pacrsaruBaromeld cwibl. Bce monydeHHbIE B OKCHEPUMEHTaX KpHBBIE
TIOJI3YYECTH XapaKTePU3YIOTCSl YCTAHOBHUBIIEHCS CTauel ¢ MOCIeyIOMNIM
pasynpoyHeHHEM BIUIOTh 10 paspymieHus. IlpucyrcrBue Bomopona B
TuTaHoBOM ciuiaBe (10 0.3 mac.%) MPUBOAUT K YBEIUYCHUIO BPEMCHU JIO
paspylieHuss U YMEHBIIEHHIO CKOPOCTH YCTAHOBHUBILIEHCS ITONI3YYECTH H
TIpe/ieNIbHON tepopManyyl B HECKOIBKO pas3 [1].

[TockonbKy B Tporecce ION3Y4ecTH 00paslbl W3 THUTAHOBOTO
CIJIaBa XapaKTePHU3YIOTCsl 3HAYUTENBLHBIM YBETMUSHNEM JIIHHBI, B KAUeCTBE
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XapaKTEPUCTUKH e opMaIMOHHOTO COCTOSTHHS MPUHSTA
norapudmuyeckas aeopMaius Moa3yIecTH p(t] .

Jliis TeopeTUUecKOro OMMCaHus MpoLecca IM0I3y4eCTH TUTAHOBOI'O
CIUIaBa C MPEABApUTENIBHO BHEIPEHHBIM BOJOPOJIOM BOCIONb3yeMCA
BapuaHTtoM [2, 3] kunermueckoil Teopuu HO.H. PaborHoBa [4]. C sroii
LENbI0 BBE/IEM 3aBUCSIIMH OT BpeMeHH t mapamerp ITOBPEXKAEHHOCTH

a)(t] B otimume ot [1] paccMorpuMm Oosee MpoCTol Croco0 OMUCaHUS

9KCHEPUMEHTANBHBIX AaHHBIX. [Ipy 3TOM ydTeMm, 4TO B MpPEANOIAraeMbIX
YpaBHEHUSX Ul y4eTa BIMSHHS BOJOPOJA JIODKEH (QUTypHpOBaTh BTOPOU
(KpoMe @) KUHETHYECKHMH TmapaMeTp; O5TO MOryT OBITh YpPOBEHb
KOHIIEHTpalUl C, KOJNUYECTBO CIIEAOB JIMHUM CKOJIBXKEHUS, 3HAUCHUE ¥ U

np. B nanHO# MeTomyike 3aBUCHMOCTH CKOPOCTH JiepopManuy mon3yqecTu
P M CKOpOCTH HAaKOIUIEHUsI MOBPEKAECHHOCTH @ SIBISIOTCS (DYHKIMSAMHU HE

TOJIbKO HAIPSDKEHUS O'(t] u a)(t], HO W oO0beMHOW nomu f3 -¢a3sl B

crase. JI7sl TEOPETHYECKOrO ONMKCAHUS MOM3YYECTH CIUIaBa C BOAOPOJOM
PaccMOTPHUM CUCTEMY YpaBHEHUN

dp/dt=A" [0' ®)exp((@(t)) T (). 1)
de/dt = B‘l[o(t)exp((w(t))r T f, (7). @)

OmnpezensieMbie ¢ moMolnbio ypasHenui (1) u (2) ¢pyHkuuu p(t] u

o (t) ynosnersopsitor vauanshbiM P(0)=0, ®(0)=0 u KoHeuHOMY
k *
0 =0 (t = 1 ycnoBusiM.

Beenenne B (1)-(2) mokaszatens cremeHH I TO3BOJISET
BApBUPOBATH COOTHOILIEHHE TNPOJOKUTEIBHOCTEH YyCTaHOBMBIIEHCA U
YCKOpSIIOIIEHCST CTaauil KpUBOM MOJM3y4eCcTH B LIMPOKOM JHAla3oHe.

Oynkmin f(y) u f,(y) xapakrepusyor ymeHbIIEHHE CKOPOCTH
nehopMaIiH MMOJNI3YYECTH [) U CKOPOCTH HAKOILIEHHS MOBPEKICHHOCTH @
NpY  YBEJIWYEHHWH 3HAUeHWs ¥ . JIg YOPOINEHUS BBEIEM THUIIOTE3Y O
MPOIOPIHMOHANbHOCTH 3aBucuMocteil P(t) u w(t), B aTom ciydae
o()=Kp®), n=k £,()=10)=f@). 3

Moncranss (2) u (3) B (1), monydaem ypaBHEHHE Ui CKOPOCTH
HOJI3Y4eCTH:
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i? % 2 exp [p+(Kp) }n f(r), o,=0c(t=0). 4

I/IHTel”pI/IpOBaHI/Ie (4) mosBonmseT MONYYUTh ypaBHEHHE KPUBOH
MON3Y4ECTH IPH pa3J‘II/I‘IHI>IX 3HAYEHUAX O, U [ !

t(p) = Jo(p)dp, ®(p)=exp{[p+(Kp)' ]n}.

nf()

B kauectBe 3aBucumoctd f (;/] ObUTa pUHATa QYHKIUS

f(y)= exp[—D(y—O.ZB)m] .

HpI/I OIMMCaHUU  TIOJTYYCHHBIX  ONBITHBIX  JaHHBIX  CJICAYCT
CpaBHUBATH OKCIICPUMCHTAJIbHBIC u TCOPECTUIYCCKUEC 3HA4YCHUA

yCTaHOBUBIIEHCA CcKopocTH mnomzydectd (P, U Py ), BpPEeMEHH 0O

paspymenus (t° u t;) u npenensHoit nedopmanmu nonzydectd (P U Py ).

*

CymMapHOe pacxXoskieHHe TeopeTuueckux (Por, ti u p;) u

COOTBETCTBYIOIMX OKCIIEPUMEHTANBHBIX 3Havenuit (P,, t wu p°)

XapaKTEPUCTUK MAaTEpPUAJIOB ONPEAENsIOCh C MOMOMIbIO  CIEAYIONINX
COOTHOIIICHUH:

) ol =gy o
Por + Bo tr +t Pr+tPp

CymmupoBanre B (5) MNpOBOAMIOCE MO BCEM HCIBITAHHSM.
Marepuansubeie KoHCTaHTEI D, m, n, A, K, r omnpeaensiiucy U3 ycioBUA
MHHHAMYyMa BEJIMYHUHEI S (D=36, m=2, n=2.95,
A=2.87-10" (MIla)"sac, K =25, r = 2.8), B pe3ynstate S=1.86.

Beruncienust mokasanu MpUMEHUMOCTh MPEIJIOKEHHOTo MOAX0/a
NIPU  OIMCAHWUM BIHMSHUS BOJOPOJA, IPEIABAPUTEILHO BHEJIPEHHOTO B
TUTQHOBBIA CIUIaB, Ha OCHOBHBIE XapaKTEPUCTUKH €ro IOJN3Y4ecTH W
JUTNTENBHON TIPOYHOCTH.

PabGora BeimonHena npu (uHaHcoBoi noanepxkke POOU (mpoexr
Ne 08-08-00007) m ®LII «Hay4ynbie W HaydHO-TIEAArOrM4ecKHe KaJpbl
nHHOBaMOHHOK Poccum» (mpoekt Ne I11123).
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NPOYHOCTD U HAJE)KHOCTbD 3JIEMEHTOB
KOHCTPYKIIUU U3 CTPYKTYPHO-
HEOJHOPOJAHBIX MATEPHUAJIOB

Cmebnsinko Tlasen Anexceesuy
[nenpoo3zepircunckuil 20Cy0apCcmeeH bl MeXHUYeCKuil yHugepcumen, yi.
Jnenpocmpoesckas, 2, [nenpoosepacunck, 51918, men. 0569 551552, E-mail
steblyanko@rambler.ru

1. AxTtyaasHOCTH MPoOOJIEeMBI.

[IpoOneMbl COBPEMEHHOW MUKPOIJICKTPOHUKA W HAHOMEXAHWKH
(TocTpoeHrEe MHKPORIIEKTPOHHBIX MEXaHHW3MOB) BBIIBUTAIOT — 3aJa4H,
KOTOpbIE MOTyT OBITh pEIIeHBl TMPH IOMOIIM  HETPaJUIMOHHBIX
(HEeKJIaCCHYECKHX) MTOXO0JI0B B MEXaHUKE Je(hOPMUPYEMOro TBEPIOro Teia.
[lepeocMBICTICHHIO TIOJIBEPTAIOTCS OCHOBBI (DYHIAMEHTAJIbHOH TPAaKTOBKU
CIUTONTHON cpenpl. B mokiane oO0CYKIAIOTCST BOIPOCHI, CBS3aHHBIC C ITOU
poOJIEMOiA.

2. llens paGoTnl

[enp paboThl 3aKiiroyacTcs B CO3MaHUU A(PPEKTHBHOTO METONA
MOBLIIIEHHOM TOYHOCTH ISt pacuera HECTallMOHAPHOIO
YIOPYTOIUIACTUYECKOTO  HANPSHKEHHO-Ie()OPMUPOBAHHOTO ~ COCTOSIHUS
CTPYKTYPHO-HEOTHOPOIHBIX TBEPJIBIX TEJ MPOU3BOIBHON (HOPMEI, KaK MpU
M30TePMHYCCKUX, TaK U HEM30TEPMUICCKUX IMPOIeccax IeQOpMUPOBAHUS
C y4ETOM TEIUIOBBIICIEHHS], YIE€TOM UCTOPUU WX MPOTEKAHUS U PEIIEHUU
Ha UX OCHOBE MpPaKTHUUeCKUX 3aaau. Llenb Taxke 3aKI04aeTcss B CO3JaHUU
Ha 0a3e MOTyYSHHBIX PEIICHUN METOIUK MCCIICOBAHUS M PACUETOB MOJCH
TeMIepaTyp U HANPsHKCHUH B KOHCTPYKIIMOHHBIX JJIEMEHTaX. B cBs3u ¢
STHM MPEJIOKCHBI MPUOIMKCHHBIC YHCICHHBIC METONBI PEUICHUS 3ajad
TEOpUHM  TEPMOYIPYTOIUIACTUYHOCTA 1 T€l U3  CTPYKTYpHO-
HEOJIHOPO/IHBIX MaTepHuasioB Ha OCHOBE yuera 3¢ dexToB
MUKPOMEXaHUKH.

3. 3amaun, KOTOpbIe ObLJIM pPelleHbl IS JOCTUKEHUsI LeJIn
JlocTrxkenue ey npeaycMaTpuBaeT:
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- (GOpMYITHPOBKY  MOJIEMH  KOJUYECTBCHHOTO  OIMUCAHUS
HECTAI[MOHAPHBIX MEXaHWYCCKUX, MHKPOMEXaHUYCCKUX U TEIUIOBBIX
MPOIIECCOB B CTPYKTYPHO-HCOJHOPOJHBIX  TENaXx MpU  JCHCTBUH
MUKIMYECKOTO0 HArPYKEHUsT C  Y4eTOM 3aBUCUMOCTCH  TEOpHU
TEIUTONPOBOHOCTH M HEU30TEPMHUUYCCKON TePMO-YIPYTo-TUIACTUYHOCTH;

- pa3paboTKy C WHCIIOJIb30BAaHHEM METO/a IOKOMIIOHEHTHOTO
pACIIEIUICHHS, TCOPUH CIUIAHH-alPOKCUMAIUK W PAa3HOCTHBIX aJro-
PUTMOB 3¢ EeKTUBHOTO YHUCIICHHOTO MeToIa pereHus
c(hOpMYITHPOBAHHBIX HEIWHCHHBIX MATEMATHYCCKUX 33]1aY;

- TIOCTPOEHHE Ha OCHOBE IPEIJIOKEHHOr0 YWCIECHHOI'O MeEToja
PAIIOHATTFHOTO 110 KPUTEPHUSIM TOYHOCTH UM CKOPOCTU BBIYUCIICHUN
anroputma ¢ 3((GEKTUBHBIM COCTUHCHUEM YHCIOBBIX CXEM OINpPEICICHUI
TEPMOMEXAHWYCCKUX IMMOJICH B KOMIIO3UTHBIX TelIaX W O0OJI0YKax Mpu
JNEHCTBUU IIMKIMYECKUX HATrPY30K U CO3JaHUS COOTBETCTBYIOIIETO
MIPOrPaMMHOT0 00CCIICUCHHUS;

- OpoOBEACHUA  HCCICAOBAHHWA  TOYHOCTU U  CXOAUMOCTHU
NPpECAJIOKCHHOI0O YHUCJICHHOIO MCTOAAa IIYTEM CpPAaBHCHUSA YHCICHHBIX
peIJ_IeHI/Iﬁ MOJCIBbHBIX 3agad C HU3BCCTHBIMU B JInTeparype
AHAJIMTUIHCCKUMU PCIICHUAMU, IMOJYUYCHHBIMU JOPYrUMU aBTOpaMH, a
TAaKKC Ha OCHOBC BbIYMCIIUTCIBHLIX 3KCHEPHUMCEHTOB C HUCIIOJIB30BAHHUEM
Kpurepus HpaKTH‘IeCKOﬁ CXOJUMOCTH,

- OIpeJeNeHne Ha OCHOBAHHUH Pa3pabOTaHHOTO MOAXO0/a PEIICHHs
HOBBIX TPAKTHYECKH BAXHBIX 3a4ad 00 ONpeleseHHH CBS3aHHBIX
HECTAI[MOHAPHBIX  TEMIEPAaTYPHBIX W  MEXaHHYECKHUX  moneil B
VIOPYrOINIACTUYECKUX ~ TedaX W M3y4eHHe Ha  JTOif OCHOBE
3aKOHOMEPHOCTEH TEPMOMEXaHUYECKOTO MOBEICHHUSI TENl U3 CTPYKTYPHO-
HEOJHOPOIHOr0 MaTepHaa B IIIMPOKOM TEMIIEPATYPHOM JHaNa30He.

CylIecTBYIOIIHE  METOJbl  HCCIENOBAHUS  TEPMOIPOYHOCTH
SNIEMEHTOB KOHCTPYKIMH M3 CTPYKTYPHO-HEOJHOPOJIHBIX MAaTepHaoB
0a3upyroTCsi Ha  aHalU3¢ WX  TEPMOHAMPSDKEHHOTO  COCTOSHHS.
JlocToBepHOE OINpeAeNeHHe IOCIACAHETO MNPUBOJAMUT, KakK MPaBUIo, K
OOJIBIINM BBIYUCIUTENBHBIM TPYJHOCTSIM, YTO OOYCIIOBJICHO peElICHHEM
OOJBIIMX CHCTEM anrebpandyecKux YypaBHEHHI, W He Bcerga ObIBaeT
s¢dexTuBHBIM. B TO ke BpeMs HAKOIUICHHBIH HAMH OIbBIT MOKA3bIBAET,
YTO JUIsl pelieHuss 0003HAYCHHBIX BBINIC HECTAMOHAPHBIX 3aJ[a4 TEOPHU
YIPYrOIIACTUYHOCTH HEOOXOMUMO TMPHUMEHSTh TaKHe COBPEMEHHBIC
METO/IbI, KaK METOJIbl PACIICIUICHHUS M METOJ CIUIAaiH-KOJJIOKAIMU. JTO
MO3BOJIUT MONYYHUTh dPHEKTUBHBIC paCUCTHBIE CXEMBI, KOTOPBIC TOMOTYT
pemars 3aaqu 0003HAUEHHOT0 KJIacca.
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Kak u3BecTHO, HayKa O INIACTUYHOCTH M MPOYHOCTH METAJUIOB M UX
CIJIaBOB Pa3BHBAETCS B JBYX OCHOBHBIX HaIpaBJiEHHs. JTO, BO-TIEPBBIX,
KJlaccH4ecKasi KOHTUHYaJIbHasi MeXaHHuKa J1e(opMHUpyeMoro TBEp/Oro Tena.
Jlpyroe HampaBieHWe pa3BUBaeTcs (UIUKOHW TBEpPHOTOo Tena, ThAe
3HAYNWTEIbHOE  BHUMAHHME  YJAENsAeTCS  Pa3HOOOpasHbIM  AedeKTam
KpucTayuioB. HayyHoe  HampaBlieHHWe, KOTOpO€  pa3BUBaeTcs B
MHUKpOMEXaHHUKe /1e(OpMUPYEMOrO TBEPJOrO Tena, MPEeACTaBiIsIeT coOOM
JIOTUYECKYI0 TONBITKY OOBEAMHWTh OSTH [IBa HANpaBJICHHUS IyTeM
TIpeoJioNieHnst Oapbepa MeXIy MaKpo M MHKPO YPOBHSMH HCCIIEIOBAHHM.
JpyrumMu  cmoBaMM B MHKPOMEXaHHKE  pemaercss  mpobiema
KOJIMYECTBEHHOW CBSI3M  MAaKPOCKOIIMYECKUX MEXaHWYECKHX CBOWCTB
TBEPJBIX TN C IapaMeTpaMh WX MHKPOCTPYKTYpbl. OYeBHAHO ImepBas
TIONBITKA CHCTEMaTH3alluk JAaHHBIX MHUKpPO- MEXaHWKH, KoTopas Obuia
3ajokeHa B paborax O6parseB Koccepa, mpoBeneHa B padore [1].

B paGore [2] momydeHsl pacdyeTHbie (HOPMYIBI IS OMPEICIICHUS
pelIeHs] BEKTOPHOTO YpaBHEHHs. K KOTOPOMY CBEZEHa IOJHAs CHUCTEMa
YpaBHEHU MOMEHTHON TEOPUH YIIPYTOCTH.

4. Hayuynasi HoBu3Ha

UncnenHoe pemieHne Oazupyercss Ha INPUMEHEHHH K CHCTEMeE
nmuddepeHmanbHbIX ypaBHEHUH (ypaBHEHHS IBIDKEHNUS, T€OMETPHUYECKUE
COOTHONIEHUS, (PU3UUECKHE ypaBHEHHs, ypaBHEHHE TEIIONPOBOIHOCTH)
MeToJia pacuieruieHus. HensBecTHbIE BEMUUHBI Pa3bICKMBAIOTCSI B BHUJIE
JIByX WM TPEXMEPHBIX CIUIAHHQYHKIMHA. DTO  IIO3BOJISET HOBBICUNL
MOYHOCMb GbIYUCICHUIL HO KOOPOUHAMAM HA NOPAOOK RO CPAGHEHUIO C
Klaccuueckum pasHOCMHbLIM  MEMOOOM, YTO TIO3BOJHT Ooree
JIOCTOBEPHO, B CPAaBHEHHWH C CYIIECTBYIOUIMMH METOAAMH, OIpPEAEIITh
HaIpPsDKEHHO-1e)OPMUPOBAHHOE COCTOSTHHE TOHKOCTEHHBIX JJIEMEHTOB
CTPYKTYpPHO-HEO[HOPO/IHBIX ~ KOHCTPYKIIMH  BO3JI€  KOHILEHTPAaTOPOB
HaNpsDKEHUH, KakUMH MOTYT OBITh OTBEPCTHSI, pa3pesbl, HHOPOIHBIE
BKJTIOUEHUSI.

5. IlpakTHyeckasi IEHHOCTH MOTYYEHHBIX Pe3yJIbTATOB

[IpakTHyeckast IIEHHOCTD MTOTYYEHHBIX PE3YJIbTaTOB COCTOUT B TOM,
YTO 3Hasg BIUSHHE KaXAOro Temiodusndeckoro (kodpQuimeHTs!
TEIJIOEMKOCTH, TEIUI0 M TEMIEPaTypONpPOBOJHOCTH) M MEXaHHYECKOTO
(MOIynb yHmpyrocTd, KOI(pQHIUEHTH TEMIEPAaTypHOI'O0 PAaCIIUpEHUs] U
Ilyaccona) dakrtopa, MokHO ©Oonee 3(PPEKTHBHO ¥ IKOHOMHO
MIPOEKTUPOBATh MEXaHWYECKoe 00OpYAOBaHUE, BHIOMPATH ONTHMaJbHbIE
PSKUMBI TEIIOBOW 00pabOTKM MaTepualioB M JeTalieil, BBITOAHBIE
YCIIOBUSI OKCIUIyaTallid COOTBETCTBYIOIIMX TEXHHUYECKHX YCTPOWCTB H
MamuH. J{J1s Toro HeoOX0MMO UMETh PELIEHHUS] COOTBETCTBYIOLINX 33124
TEPMOMEXaHHUKH, KOTOpble OB HE TOJBKO KOJMYECTBEHHO, a W
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KaueCTBEHHO PACKPBIBAJIM BIUSHHUE BCEX MapaMeTpoB Ha mpouecc. Mcexoas
U3 3TOro, B paboTe NperycMaTpuBaeTcsl PACIIMPUTh U YIITYOUTh TEOPHIO U
MPAKTUKY HCCIEIOBAHUI TEPMOMEXAHHYECKUX IPOLECCOB CTPYKTYPHO-
HEOJHOPOAHBIX TE€JI C YY4ETOM BO3MOXHOTO  HAJIUYUS MOMEHTHBIX
HanpsHKeHUi.

6. BLIBOIBI
1. TlpeanoXeHO OpPUEHTHPOBAHHYIO HA WCIIOJIH30BAHUE YHUCIICHHBIX
METO0B MMOBBIIIEHHOM TOYHOCTH MaTeMaTHIECKYIO MOJIEND
KOJUYECTBEHHOI'0 ONHUCAHUS i HCCIIEIOBAHMS CBSI3aHHBIX

TEPMOMEXaHUYECKUX IPOIECCOB B TelaX M3 CTPYKTYPHO-HEOTHOPOIHBIX
MaTEpHAJIOB C YYETOM YIIPYTOIUIACTHYECKOr0 XapakTepa Je(opMUpoBaHus;
MoJelb Oasupyercss Ha o0med Teopuu TEIUIONPOBOJHOCTH U
HEU30TEPMUYECKON TepMO-yNpPYyro-TIaCTHYHOCTH.

2.  Pa3zpaboran ¢ WCIOOIB30BAaHMEM  METOAAa  ITOKOMITIOHEHTHOTO
pacuieruieHust ¥ TEOpUH MPHUOIIDKEHNsT QYHKIMK crutaliHaMu (KyOuueckue
B-crutaiiHbl ¥ HanpspKEHHBIE CIUTAWHBI) METOJ] YUCIIEHHOT'O MOAEINPOBAHUS
HECTallMOHAPHBIX TEPMOMEXaHUYECKHX MPOLIECCOB B TEJIAX U3 CTPYKTYpHO-
HEO/IHOPOAHBIX ~ MAaTepUajoB IPU  [UKIMYECKOM  HArpy)KeHHu C
MIPUMEHEHNEM pa3HBIX 10 BEIWYMHE IIaroB MHTETPUPOBAHUS 110 BPEMEHHU
YpaBHEHHH, KOTOpbIE ONMCHIBAIOT B MPEIIOKEHHOW MaTeMaTHYeCKOn
MOJIEIM TEMIIEPATYPY U HAINPSDKEHHO-1e(OPMUPOBAHHOE COCTOSHUE.

3. Co3gaHo mpobJIeMHO-OPHEHTUPOBAHHOE MPOrpaMMHOE oOecredeHue
JUISL PEIISHNs] PACCMOTPEHHOI'0 KJIacca HECTAlMOHAPHBIX CBS3aHHBIX 3a7a4.

4. [Mony4eHbl OIICHKH TPaHMI] IPUMEHUMOCTH MPEIIOKEHHBIX METOIMK
U PACUYCTHBIX CXEM OIPEICICHHUS TEMIICPATypHOTO M MEXaHHYECKOTO
MOJICH.

JIUTEPATYPA
1. Onamum M., UBacumumsy C., I'snka K., CuonzaBa K., Tanaka K.
Beenenue B Mukpomexanuky.- M.: Meramypris, 1987. 280 c.
2. Crebnsako I1LA. Meronsl pacuieruieHHss B MPOCTPAHCTBEHHBIX
3a7auax Teopuu miactuuHoctd. — Kues: HaykoBa nymka, 1998. —
304c.

HAYKOBI OCHOBHA METO/JIMKH PO3POBJIEHHS
BIBPAIIIMHOT O OBJIATHAHHS JUISA 3MIHU
BJIACTUBOCTEM BOJIH TA ii 3BHE3APAKYBAHHS

Cinin P.I, I'opoees A.1, Cinin P.C.

164



Xmenvnuyvkuil nayionanbruil ynigepcumem, Yxkpaina

Sk moka3anu paHille BUKOHAHI JOCHIHKCHHS JUHAMIYHUX SBUII]
y ©Oaratoda3sHuUX pIAMHHOX CEpeAOBUIIAX, IIIJJaHUX KEPOBAHUM
BiOpamiiinuM BruimBaM [1], 6arato 3 HHMX MOXYTh OYTH YCIIIIIHO
BHUKOPHCTaHI 5K JUIs iHTeHcH(iKkalii pi3HOMaHITHUX MPOLECIB, TaK 1 MpH
po3po0Ii i pearnizallii IPUHIIMIIOBO HOBUX TEXHOJOT1YHUX HPHUHAOMIB, a
caMme 3MiHH BJIACTUBOCTEH Ta 3HE3apa)kyBaHHIO BOJHHUX MOTOKiB[1,2].

Binomi HaykoBi poOOTH, B SIKMX pPO3IJISIIAIOTHECS HABEJEHI BUIIE
TEXHOJIOT1YHI MaIlIMHU CTOCYIOThCS, 37€01IBIIOT0, BY3bKOCIEIialli30BaHOIO
pisHOBHUIY OOnamHaHHsA. Ha nmanwii 4ac € (yHIaMEHTaJNbHI Tpall, sKi
MPUCBSYCHI ~ TEOPCTUYHMM OCHOBAM BIiOpAIIfHOTO PYyXy CHIIKOro ado
PIAMHHOTO CepeloBHINa, PO3PaxyHKY BiOpamiiiHUX MPHBOJIB, aje BiJCYTHI
OCHOBM TIPOEKTYBaHHS Ta IPAKTUYHOTO pO3paxyHKy BiOpamiiHuX
TEXHOJIOTIYHUX MAIHH Jie piinHa € 00’ €KTOM 00pOOKH.

BcraHoBieHO aHaNMITUYHO YMOBHM BUHUKHEHHS TifpoKaBiTamii y
BiOpauiitHoMy rifpomysbcaropi [3] Ta yMOBH 3pUBY KilIbIIEBOI MOPOKHUHU
y Hacanky: P, <0,38P;, ne Pli P, — mo4YaTKOBUH 1 KIHIIEBUH TUCKH, i

SIKUMH 3HAaXOIWTHLCS PITUHA Y TiJPOIyJIhCaTOpi Ta Hacaiaky. Po3pobieHo
METOIOJIOTIF0 3arajlbHOTO CHHTE3Yy BiOpamiiHOrO OOJIaJHAHHS Ha OCHOBI
rigponynbcaropa [4].

BusHauuBIIM ~ TPOAYKTHBHICTH  OONQJHAHHA Ta  PO3MIpH
rigponynbcatopa D, yactory komuBanb f Ta aMIUTiTyny KONHBaHb MPUBOLY
A, Ga)kaHO aHAJITUYHO OOTPYHTYBATH PO3Mipu poOouoi eMKocTi d, ¢ TOUKH
30pYy, CTBOPEHHS B HEl TAaKOXX PE30OHAHCHUX KOJNWBAHb CTOBMA PilUHH, IO
MPUBOUTH 10 3MEHIIICHHSI €HEPTrOBUTpPAT MpUBONY (puc.1).

3amaya pyxy piauHu B €MKOCTI, SKa KOJUBAETHCA Y
BEPTUKAJILHOMY HAMPSIMKY MIPU3BOIUTD, K MPABHUJIO JI0 PIBHSIHb THITY:

d2
0,0, =0 (D)

3 ypaxyBaHHsAM KoedilieHTa 3aTyxaHHs piBHSHHS (1) oTpumye
BUTJISIL;

d’q dq 2
dt; +zgkd7tk+wk (- 2ucosft)q, =0. @
[Tpnbau3HO OLIHWTH MOPSIAOK KoedillieHTa 3aTyXaHHS MOXKHa 3a

(hopMyoI0 IS BUNIAKy XBWIIb Y TIIMOOKIH BOMI:

8%
=T, ®
ne V - KkoeillieHT KiHEMAaTUYHOI B’A3KOCTi; A - IOBKMHA XBUIIi.
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Bignmosigno .Y , ne | - onum 3 xapakTepuCTHUHHX PO3MIpiB
I 2

€MKOCTI.
BrnactuBocri piBHsAHHs (2) moOpe BuBueHi. O0IacTi HECTIHKOCTI 3
ypaxyBaHHAM 3aTyXaHHS JEKUIbKa 3BYXYIOTbCS, a IPU MaJIUX U 30ypeHHs

KOJIMBAaHb 30BCIM CTa€ HEMOXJIMBUM. {7151 00yacTi, sKa JISKUTH B MEXax
0 = 200 wminiManbHe 3HaYCHHS U, , IPH SKOMY I MOXIIUBO 30ypeHHS

KOJIMBAaHb, BU3HAYAETHCA BCIIMUYUHOIO IIOPAKY & / .

o~ \/; - (4

BpaxoBytoun, mo @l ®V - XapaKkTepuCTUYHA LIBHAKICTH
OTPUMAEMO
1
Uein = Npok, 3BiJICH TPaHMYHE 3HAYEHHS XBUIIi:

( k=12.). (5

Slkmo, Hanpukiai, M= 0,01 To nuHaMiyHE INPUCKOPEHHS

ckmagae  0,059. Tomi mns Bogum A ~0,0126M. ToOro xBwii MeHIIO!

min
JIOBXKHHH 30ypHUTH HEMOKIINBO.
Buxonsuu 3 yMOBH piBHOCTI 00’€MIB PiMHH, SIKa MEpPETiKae Kpi3b

HacaJIoK 3 TiApOIyJIbcaTopa JI0 EMKOCTI, MOJKHA 3aITUCATH PIBHSIHHS 3 SIKOTO
OTPUMAEMO aMILTITYAy KOJIMBaHb PiIMHA Y EMKOCTI:

7-d? n-D?
2A =

4 4
niamerpi kamepH rigporryiabcatopa 0,12m, Ta ammmityni konuBans = 0,003
M, TPUHHSBIIM MiHIMaJbHY aMILNTYQy KOJHMBaHb PIAMHH Y €MKOCTI

0,0126M, oTpMaEMO MaKCUMAJIbHHUI JliaMeTp €MKOCTI:

2 2
d,. = 4.-D°_ 10003-012° _ ) hees,,- (6)
: 4 0,0126

e

2A > 3BIZIKH MAa€EMO AE=AD—2' IIpu
= < d2
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Puc. 1 — Cxema rigponyascaropa 3 Puc. 2 —®otorpadis croBna pigunmu,

pobouoto emkictio: d — giamerp SIKHH KOJIMBAETHCA B PodoUiii
emkocTi; D —giameTp xkamepn €MKocTi: 1 —piauna Ha BuXxozi 3
riaponmyiabcaTopa; A, — amIutiTYAa HACaAKa; 2 — mMyXupui noBiTps, ki
KOJINBAaHb MeMOpaHu KOJIMBAKTHLCSA 3 PiAnHOI0; 3 —30ypeHa
riaponyibcaTopa; A, — aMILTiTYIa noBepxus piqunu (4,=3 mm:, A, =
KOJIMBAaHb PiTUHH Yy EMKOCTi 13mm; D =120 mm;d = 55 mm)

[pu Takux cHiBBiAHOMICHHAX MapametpiB (4,, A., D), pe3oHaHCcHi

XBUJII B CTOBII, KU KOJIMBAETHCS, MOXKIIUBO 30Y/DKYBAaTH TPHU pO3Mipax

emMKocTi ki MeHmi 3a ¢ . Ha puc.2 mokasana ¢ororpadis crosma
max

pianHH, KU KOIMBaeThes B pobOouiit emxocti miamerpom 0,055m. Ilpu
3axBaTi 3 MOBEPXHI MaJMX Ta30BUX ITYXHUPI[B MOBITPS OTPUMaHi CTOSYi
XBWII Jal0Th MOXJIMBICTH IM B MYYHOCTSIX KOJMBATHCS 3 TIEBHOIO
aMIUTITY/IO10, 1[0 TAKOX JIOJaTKOBO BIUIMBAE HA 3MiHY BIIACTUBOCTEH BOJIH.

HaBenena Meroanka BU3HAuYeHHS PpO3MIpPIB  €MKOCTI  Jlae
MOXIIUBICTh BU3HAYUTH KOHCTPYKTHBHI CIIBBIJHOIIEHHS OONaJHAaHHS B
3aJIeKHOCTI BiJl peXKUMIB POOOTH TiIpoITycaropa.

Jliteparypa:
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C. 253-257.

3. Cimim P.I. HaykoBo — TexHIYHI OCHOBU pPO3POOJIECHHS
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BiOpamii B TexHiri ta Texaonmorisx. — 2009. — Ne 4(56) —C. 141 —148.

4. TopmeeB A.l. HaykoBi OCHOBM METOJIVKH HPOEKTYBaHHS
BiOpamiiiHOro oONagHaHHSA JUIsI 3MIHHM 11 BJIACTHBOCTE Ha OCHOBI
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BIBPAIIIMHUI KABITATOP IIOPIIITHEBOI'O TUITY
JIJIST AKTUBAIIIL PIITMHU TA 1i 3HE3APAKYBAHHSA

Cinin P.I, I'opoees A.I, Konuysix O.A
Xmenvnuyvkuil nayionanbruil ynigepcumem, Ykpaina

Bigomo, mo crpykrypy 3BuuaiiHOi BoaM SK (i3WYHOrO TiNa
YTBOPIOIOTH B OCHOBHOMY HE OKpeMi ii MOJIEKyJH, a acowiarii MOJeKyI -
MIKpOKJIacTepu, TOOTO OararosiiepHi KOMIUIEKCHI CIIOy4EeHHS, OCHOBY
MOJICKYIISIPHOT CTPYKTYPH SIKUX CTAHOBHTH 00'€MHHII Kapkac - KOMipka 3
aTOMIB - O€3IMOCepeIHRO 3B'I3aHUX MK co00t0 (puc.1).

Puc. 1 - MoneJi KJacTepHUX CTPYKTYP BOTU

3amporioHoBaHe OONaHAHHS BIJHOCHUTBCS JI0 YCTaTKyBaHHS
aKkTHBalii BOAM Ta 11 3HE3apaKyBaHHS, SIKE BHKOPHCTOBYIOTHCS JUISI
iATOTOBKH BOJHMX MACTHJIBHO - OXOJIOJDKYIOUUX PiJIMH Ta IX pereneparii.

ABtopu [1] BcTaHOBMIHM, IO MarHiTHa 0OpOOKa BOAHOI €MYJIbCii
npu nutipyBaHHI Kpyrami 3 HaJITBEPIMX MaTepiasliB JI03BOJSIE 3HU3UTH
MMUTOMI BHUTpPATH ajMa3iB IPpW HE 3MIiHHIM IIOPCTKOCTI Ta IHTEHCHBHOCTI
3HiMaHHS Marepiany. [Ipu kpyrmomy nuripyBaHHI 3HAYHO TiJBUIYETHCS
CTIWKICTh a0pa3uBy. 3HAa4HO CTaOULTI3YIOTBCS BIIACTUBOCTI EMYJIbCIi.
JlocmipkeHHsT TOKa3ayy, IO BOAHA €MYJbCis TICIs OMarHiuyBaHHS
3MEHIIIyE CBOIO B’SI3KiCTb, IMiABHIIYETHCS MIPOHUKIMBICTD Y MOPU METAITy Ta
TIOMIIIIYIOTHCS. YMOBH 3MallyBaHHS TOBEPXOHb.

lNpapokaBiTariiiHuii BIUTMB HAa MPOTOYHUI TOTIK BOTU Ma€ TaKOX
TaKy ) caMy IPHPOAY BIUIMBY Ha PECTPYKTYpPH3allil0 BOIU BHACIHIJOK,
Horo rampMyBaHHS 1 TypOyiizaiii, 3IHCHIOEThCS OJTHOPA30BUIA BIUIUB TPU
MIPOXOPKEHH1 Kpi3b KaBiTyIOUHI €IEMEHT, 10 00YMOBIIIOE TIEPEOPIEHTALIIO
JIIIOJIIB B OJHOMY HampsIMKy, TOOTO 0e3 iXx posxuTyBaHHs. Haciimkom
LBOrO € HEJOCTAaTHIH CTYIiHb PO3PHBY Ta ITOCIAONIEHHS 3B'S3KIB MiX
MosekynamMu. KpimM Toro, ofHOpa3oBiCTh BKa3aHOI'O BIUIMBY OOYMOBIIIOE
BHCOKHMI CTYyINiHb 3BOPOTHOCTI PECTPYKTypH3alii, IO y CBOIO Yepry,
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MIPU3BOJUTH JI0 YAaCTKOBOT'O TIOBEPHEHHS BOJM JI0 TIOMEPEIHBOI CTPYKTYPH,
Ta K HACIIJIOK, JIO HU3bKOT'O CTYTIEHSI i1 KiHIIEBOI pECTPYKTYpHU3allii.

Takok 0OcOONMBICTIO KaBIiTAIifHOrO BIUIMBY Ha BOJY MOJISTaE B
TOMY, IO BHUCOKMH CTYyINiHb 3HE3apakKyBaHHS BOAM BiJ S€Nb 1 JMYMHOK
Mapa3uTiB  JOCATAETHCS 3a PaxXyHOK iXHBOTO MEXaHIYHOIO PO3PHBY
yIapHUMHU XBWISIMH. J{71st pyiHYyBaHHS OakTepiil i BipyciB TepMoOapUuHHNA
BIUIMB IiJICHTFOETHCS  JIOKATHHOK EJICKTPOMATHITHOK  Ji€l0,  KOJIA
HaBeJeHI eJEeKTPUYHI MOTEeHIasu MpoOuBaroTh IiXHI MeMOpaHu W
00OJIOHKH.

B ocHOBY 3amporioHoBaHOro OOJIaZiHAHHS ITOKJIAJEHO 3aBIaHHS
CTBOpEHHSI MOOUTBHOI Mayora0apuTHOI  KaBiTalifHOI YCTaHOBKH 3
0araTokpaTHUM IIPOXOJDKEHHSM PiMHH Kpi3b KaBiTylouu ejeMeHTH. lle
BUKJIMKA€E JMCOLIAII0 MOJeKyN Boau Ha paaukanu OH i H 3 BuainenHsm
KoNMBaJIbHOI eHeprii. Kpim 1poro, pizko 3011bIIYEThCS IBHUAKICTh PEeaKIii
KOJIMBAJIbHO 30Y/KEHUX MOJIEKYNl BOAM 3 paiukanamMu H 3 BUmineHHAM
ckmagoBux — OH, H, i xomuBaneHOi eneprii. Lli mpomecu HacuuyroTh
pinuny enementamu OH, O, O', O, H, i xonuBambHOIO eHeprieio. 3
iHIOr0 OOKY 3pOCTAarOTh EIEKTPUYHI HECTAI[iOHAPHI CHIIM B3a€MOJIT MikK
CYCIIHIMH ITUITOJISIMH, SIKi, TOCHJIIOIOTh iX KOJHMBaHHS SIK IJTICHOTO 00'€KTY
1 30UIBIIYIOTH BipOTiAHICTE PYHWHYBAaHHS PiJKOKPHUCTAIIYHOI CTPYKTYpH
PiAMHH, 3MEHIIYIOTH TOBEPXHEBUI HATAT PIANHH.

KoHcTpykuist BiOpamiiiHOro KaBiTaTropa HOpPILIHEBOTO THUIY JUIS
aKTHBallii piIMHY Ta il 3He3apa)KyBaHHs MOKa3aHa Ha pHC.2.

w0 5 [Tpamroe YCTaTKyBaHHS
HaCTYITHAM YHHOM:
ToNepeTHHO Yepe3 BiAKPUTHIH
KpaH Ta oTBip 20 3a71MBalOThH B
mwriiHAp 18 BOMHY eMYIbCio

g

o o

21 ITicasa BMUKaHHS
€IIEKTPO/IBUTYHA 5
EKCIICHTpUK 9 IIOYHUHAE

obepratucs 1 NPUBOIUTH Y
3BOPOTHO-NIOCTYNAJIBHUN  pyX
mTok 11 Ta mnopumens 13.
Kpispe orBopu 14, 3 roctpumu
Kpaiikamu, 6aratopa3oBo
MIPOXOANTh BOJIHA EMYJIbCIs
21. Jlns Toro, mo0 BojaHA
eMYJIbCis 21 HE
po30pH3KyBanIach, Ha MITOKOBI
11  BcTaHOBIEHO T'yMOBMH

Puc. 2 — CxeMa veTaHOBKH
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BinOitHMK 17. Tlpu mpoxopkeHHI BOAHOI eMynbeii 21 yepe3 otBopu 14 3
TOCTpUMH Kpaikamu y mopiiHi 13, 3aBIsSKH NEBHOMY CIIiBBiJHOIICHHIO
miamerpa D, mopmms 13 mo miamerpa d, otBopy 14 (D,/d, = 12),
migibpaHuM, BiamoBiaHO: aMIutiTyai A Ta wactoti f komuBaHHs mopiiHs, y
oTBOpax 14 mepioguYHO YTBOPIOETHCS KaBiTalliifHI MOPOXXHUHHU, TOOTO,
BUHMKAE TiJPOKaBIiTAllisl, KA €HEPreTUYHO BIUIMBAE HA CTPYKTYPY BOIHOI
emynbcii 21. Ilpu xoxi MOpIIHS yBEpX CTBOPIOETHCS MOHMIKEHHS THUCKY 1
BUHMKAIOTh KaBiTalliiHI myxWpmi, SKi TNpH XOXi TMOPIIHA  YHH3
CIUIECKYIOTBCSl CTBOPIOIOTH ~ BHUINE 3a3HaueHi e(peKTH: pPO3pUB Ta
rociabJIeHHst 3B'I3KiB MIXK MOJIEKYJIaMU Ta pyHHYyBaHHS OakTepii i BipyciB.

Hocmimu [3,4,5], mpoBeneHi HAa MOJENI YCTAHOBKH, ITOKa3aiid
30inpmieHas PH 3 6,9 mo pH 7,9, 3HIWKCHHS CHJT MOBEPXHEBOI'O HATATY,
MiJIBUIICHHS OKHUCIIOBAJIBHOI 3JaTHOCTI BOJHOI EMYJbCii Ha 70%,
3MEHIIeHHS Yy 2,2 pa3u OioyoriyHoi MOTpeOM KHCHIO Ui OpOmiHHS
010JIOTIYHUX YacTOK, a e(h)eKTUBHICTh 3HE3apa’KyBaHHS BOJM IOKa3ajia Ha
3pa3kax 3HIKEHHS POCTY KIIBKOCTI KOJIOHIH Bij 63 mmIT. 10 3 T,

3anponoHoBaHa KOHCTPYKIIist BiOparliifHoro KaBiTaTopa
TIOPIIHEBOrO THITY /ISl aKTUBaWii piAMHM Ta i 3HE3apakxyBaHHS MOXKE
3aCTOCOBYBATHCS, K TPH 3MIIIyBaHHI BOJHHX E€MYIbCIHl MONIMEpHHUX
MacCTHJIFHO - OXOJIO/KYIOUHX PiZIMH TaK 1 rmepex rmojpayeto ii B podbouy 30HY
00poOKM Ha BepcTaTi Ta OHOYACHO MPOBOIUTH 3HE3apAXKYBaHHS EMYIbCii
npu 1i pereHepauii. 3acTocyBaHHs, 0OpOOJIEHOI TifpOKaBiTAlli€l0, BOXHOI
eMyJIbCii Ja€ MiJBUIIEHHS CTIHKOCTI PLKYYOro iHCTPYMEHTY Ta 3HHIXKYE
TpaBMaTH3M BijJ OaKTEpUIMAHOTO 3apa)keHHS POOITHHMKA Kpi3hb MOpPI3H Ta
MOAPSIIAHH.
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XapakrepucTiKa (aKTUYHOTO CTaHy Oy/b-sIKOI KOHCTPYKIIi, sIK Ha
eranmi il CTBOpeHHS, Tak W Yy TIpomeci eKkcIuTyaTamii Moxe OyTH
MIPE/ICTaBIICHA IBOMA IIUISXaMH:

1) mo cepeaHbOCTATUCTUYHHMX MapaMeTpax BIACTUBOCTEH camol
KOHCTPYKIIT (MIIHOCTI, CTIIKOCTi, TepMETUYHOCTI H iH.);

2) mo okpeMux (aKTUYHUX 3HAYEHHSIX MapaMeTpiB KOHCTPYKII
(;roxanbHUM  JeopMaliisiM, pe3yJabTaTaM OKPEMHX BHMIpIB TapaMerpiB
SIKOCTI # T.IL.).

OO0uzBa MigXoauW MO PO3IIISAY CTaHY CHCTEMH JO3BOJISIIOTH YBECTH
JIesKi  aKCIOMaTH4HI TPUHIUIM, 0 CTOCYIOTBCS (OpMYBaHHS SIKOCTI
TPYOONPOBIHOT CUCTEMHU 3 MO3MINI JCIKAX TEPMOIUHAMIUHUX AHAIOTIN
BTpPAaTH SIKOCTI.

[epmmidi migxig, mo 0a3yeThCs HA 3arajilbHUX 3aKOHOMIiPHOCTSIX
Tepex oy KOHCTPYKIIT BiJI OMHOTO CTaHy JIO iHIIIOT0, 0OYMOBITIOE KiHIICBHI
pesynbrar ¢aktuyHoro crany. Jpyrmit miaxix, mo Oa3yerbcs Ha
JIETAIbHOMY BHBYEHHI XapakTepy BHYTPIIIHIX B3a€MO3B'SI3KIiB, IO
NPOTIKAIOTh B €JIEMEHTaXx TPYOONPOBIJHOI KOHCTPYKIii, 0O0YMOBIIOE
crietudivHi PUCH IMTPOMIDKHUX CTaHIB KOHCTPYKIIIi.

llenTpanbHe Micie B akcioMaTH4HIH TOOYIOBI  NMPUHIMWIIB
(hopMyBaHHS SKOCTI TpYOOITPOBITHOI CHCTEMH B IPOLIECi 11 CIIOpY/IKEeHHs i
eKCILTyaTallii HaJIe)KUTh YMOBI PIBHOBAaru CUCTEMH 3a PI3HUMH KPUTEPIIMHU
il cTOsIHB. 3 TEPMOMUHAMIYHOI TOYKH 30py TPyOOMpoBigHa crcTtema (abo ii
KOHCTPYKTHBHA YacTHHA) IepedyBae B piBHOBa3i B TOMY BUMAJKY, SKIIO
CepeqHbOCTATUCTHYHI 3HAUEHHS MapaMerpiB II SKOCTI 3aJMIIAIOThCS
MIOCTIHHMMH B PErJiaMEeHTOBaHUX MeKaX. PeasbHi mpoliecu CriopymKeHHs i
eKCIUTyaTaIlii TpyOOoIpOBOIY MOXYTh OyTH OINHCAHI CXEMaMH IEPEXOny
PIBHOB&)XHHMX CTaHIB KOHCTPYKIII 3a JONMOMOTOI0 CHCTEMH IapamerpiB ii
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n

AKOCTI Z:a)i (puc. 1). Hepexin cucremu Q, - Q, > Q, —> ... > Q i
i=1

Qi — Q; BiIOYBa€TbCSl 4epe3 MPOMIKHI CTaHH, OOyMOBJIEHI (i3HKO-

MEXaHIYHUMH, XIMIKO-T€XHOJOTIYHHUMH, PEOJIOTIYHMMH ¥  IHIIMMHU
BJIACTHBOCTSIMH KOHCTPYKIIii.

I @':@_ﬁ ’—!i 8
—gg-_]

PiBHi sxocTi
PiBHi sxocTi

L ] L1 1 v

Eranu cnopyxeHHs Yac excruryararii

Pucynok 1 —Cxema nepexosy piHOBaroMux CTaHiB TPyOOIpOBiJHOT
CHCTEMH B IIPOIIEC] CIOPYKEHHS 1 eKCILTyaTalii

[lepexoau piBHOBaXXHUX CT@HIB CHCTEMH € B3a€EMOOOYMOBIIEHHMH 3
TOTJISIy  PO3BUTKY TPUYMHHO-HACTIKOBHX 3B'A3KiB. BiamoigHo o
TEpMOAMHAMIYHOTO TpHHIMIY 3cyBy piBHoBarn Jle-lllarense, sKimo
cucTeMy, 1o nepeOyBae B piBHOBa3i, MiAJaTH 30BHIIIHHOMY BIUTUBY, IO
MOpYIIye IO piBHOBary, BHHUKA€ HOBa piBHOBara, Mepexil 0 SKOro
3IIIHCHIOETBCS MIPOIIECOM, III0 MparHe MPOTHIISITH 3a3HAUYEHOMY BILIMBY. 3
(13MKO-MEXaHIYHOI TOYKH 30pYy TPaKTYBaHHS IIbOTO NMPUHIMITY CTOCOBHO
JI0 CHOPYIDKEHHS TPYOONpOBiAHOI cucTeMH Moke Oytw HacTymHoi. [Ipn
TIepEeXOJIi B OJHIET TEXHONOTIYHOI omepairii (a00 eramy OyIiBHUIITBA) 0
iHIIOi ~ OOYMOBIIIOETBCSI ~ HOBMH  PIBHOB&KHHMH  CTaH  CHCTEMH

n n
QD> o | > o

i=1 | i=1 1

CripsMOBaHHMH TEXHOJOTIYHMHA BIUIMB, IO € 30BHIMIHIM CTOCOBHO

cucTteMy, OOYMOBIIIOE BIATIOBIHY PpEaKIil0 CHCTEMH, IO BUPAXKAETHCST
IUIaBHOIO a0o0 CTpHOKONOJiOHOI0 3MiHOI (DaKTHYHOro piBHS SKOCTI
(3MiHOIO  PIBHA  HamlpyKeHO-Ie(OpMOBAaHOrO CTaHy, MOsBOIO abo
3aKOHOMIPHUM pocToM zedekTHocTi W iH.). DopMmMHu mposiBY peakuii
CHCTEMH He BIUIMBAIOTH Ha BJIACHE MEPEXi/l CUCTEMU B HOBUI piBHOBa)KHHN
CTaH 3 HOINIAAY B3a€MHOI 0OyMOBJIEHOCTI Takoro mepexony. Buxmanenuit
TIPUHIMI 3CYBY PIBHOBArd - Ii¢ 3py4Ha aHaJlorisi MexaHi3My (hOpMyBaHHS
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SIKOCTI CHCTEMU 3a KpUTEpisIMH i HAIPyKEHO-Ie()OPMOBAHOTO CTaHy abo
piBHS neeKTHOCTI.

PosrisiHeMo Kinbka NpUKIIaAiB GopMyBaHHS SKOCTI TPyOOIpOBOIY 3
MTO3UIII A TEPMOAMHAMIYHOT aHAJIOT11 BTPATH SKOCTI.

TpyOonpoBin, 3BapeHHH y HUTKY ¥ Jiexaunii Ha OpiBIi TpaHIel,
SBISIE COOOI0 CHCTEMY, [0 TIepedyBae B pPIBHOBOXHOMY CTaHi W
XapaKTepU3yeThCsl JEIKUM PEalbHUM piBHEM HaIpyKeHO-1e(pOpMOBaHOTO
crany A i nedexrHocti dy.

[Tpu omyckaHHI TpyOOIIPOBOAY B TPAHIIEIO CUCTEMa IEPEXOIUTH Y
HOBUM piBHOBaKHMI cran (A, d)), 3arajoM Kaxyuw, BiAMiHHE Bix
nepmroro (A > Ay, dy > d). Crymies KiJIbKICHOTO PO3XOKEHHsI B CTaHAaX
TPYOONPOBITHOT CHCTEMH 3QJICKHTH BiJl PEakilii CUCTEMH, O0O0YMOBIECHOI
OaratpMa (akTopamMu (KOHCTPYKTHBHHMHU TIapaMeTpaMy TPYOONpOBOIY,
(hi3MKO-MEXaHIYHIUMH BIIACTUBOCTSIMHU MaTepialiiB KOHCTPYKINI, yMOBaMu
MIPOBAJKEHHS pOOIT H iH.).

[30msiifiHe  TIOKPHUTTS 1O HAHECEHHS HOro Ha IOBEPXHIO
TpyOOIIPOBOAY YTBOPUTH 13 OCTaHHIM pPIBHOBaXHY CHCTEMY, IO
XapaKTEepU3yeTbCsl CYKYITHICTIO TIEBHUX 3HAY€Hb MapaMeTpiB SKOCTI
(BmacTHBO MaTepially MOKPUTTS W CTaHW MOBEPXHI TpyoOompoBoxay). Y
MpoIieci HAHECCHHS 130JIAI1i1, TOOTO MOBIIOMJICHHS CHCTEMi 30BHIINIHBOTO,
TEXHOJIOTIYHOT'O BIUIMBY, 3JIHCHIOETHCS 3aKOHOMIpHHH MepexiJ B iHIIHHA
PIBHOBRXHHI CTaH - 130JhOBAaHUI TPYOOMPOBiJ, MO XapaKTEPHU3YETHCS
HasBHICTIO Hampyr y warepiaii i3ossinii (BIAMIHHMX BiJ TEpBiCHHX
3Ha4eHb) 1 piBHEM €(PEKTHOCTI.

@OyHKIiOHANFHUN TIPOLIEC MEPEXONy CTaHIB CHUCTEMH MOXe OyTH
orMcanui enrtporiero. OCKUIBKH pealbHUN MPOIeC CHOPYIKEHHSI CUCTEMHU
Ha KOXKHOMY 3 HOro eTamiB BHOCHUTHb I[JIKOM II€BHI NPOHOPLIi Mix
(opMOBaHUMH TAapaMeTpaMHd, METOAWYHO NPABOMIPHO  PO3IIISAATH
EHTPOMII0 SK (QYHKIIO CTaHy CHUCTEMH. SIKIO MPUITYCTUTH, IO HPOLEC
CHOPY/PKEHHSI MaricTpaJbHOrO TPYOOIPOBOY MPOTIKA€E CTUXIHHO, HOCHUTh
HEeKepoBaHMH XapakTep (HAPHUKIIAJA, IPU TOBHIH BiCYTHOCTI KOHTPOJIO),
TO TaKWi MpOIEC 3a AaHAIOTI€I0 MOXKHAa BBAXKAaTH TEPMOIUHAMIYHO
HEOOOPOTHUM 3aMKHYTUM (HEOOOPOTHO 3MIiHIOE CBilf CTaH) i3 3aKOHOMipHO
3pOCTAlOUOI0  EHTPOMi€l0. AJie peabHOMY TMPOLECY  CIIOPYIKEHHS
TpyOOITPOBOAY BIACTUBHH BUPOOHWYMI KOHTPOJb, 10 BHOCUTH YMOBHICTh
y TOHATTS HEOOOPOTHOCTI Tpoliecy OyIiBHUITBA. Y pe3ynbTaTi 3arajibHa
TEHJIEHIIISl 3POCTaHHS EHTPOIMii SKOCTI TpPyOONpOBOAY 3400yBae TpPOXH
IHIIWH XapakTep, BTpayaroyy CBOIO CTaOiIbHICTE.

BukopucranHs MoHATTS eHTpomii K (YHKIII CTaHy CHCTEMH, TaK
camMo SIK 1 Mipu 1i SIKOCTi, JO3BONsE Oy/b-sika 3MiHa CTaHy CHCTEMH
MIPE/ICTABUTH SIK DPE3YJbTAaT HECKIHYEHHO BEJIMKOTO YHCIIa HECKIHYEHHO
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Manux 3MiH. [Ipy KOXXHIM TakOMy HECKIHYEHHO MaJIiif 3MiHi CTaHy cucTeMa
abo 30imbIIye, abo 3MEHIIye CBi  KOHCTPYKTHBHO-TEXHOJOTIYHUH
TOTeHIia), ado, TOBOPSYM iHAKIIe, cucTeMa ado HaKoIu4uye, abo IyOWUTh
CBOIO SIKICTb.

BBenemo HacTymHI OCHOBHI  XapaKTEPHCTUKH  CIIOPYKEHHS
TpyOOIPOBiIHOT CUCTEMHU:

A — poboTa HaJ| CUCTEMOIO I10 TIEPEBO/TY 11 31 CTaHy 3 OJHUM PiBHEM
SIKOCTI B CTaH 3 iHIIMM PiBHEM;

Q¢ — SKICTh CHOPYIDKEHHS SIK KOHCTPYKTHBHO-TEXHOJOTIYHUH
TIOTEHIiaJl TPYOOIPOBIAHOI CHCTEMH, [0 XapaKTepH3Ye Ii CTaH;
Q) — ekcIuTyaraljiifHa SIKICTb CHUCTEMH, IO BUpPaXKae piBEHb ii

HAAIHOCTI TIPU eKCIDTyaTaIlii.

BracHe xkaxyunm ()c XapaxkTepuzye €HEpPreTH4Hi MOXKJIMBOCTI
cucremu, a Q3  — poOOTy, YHHEHY CHCTEMOIO 3 KOHKPETHUM
KOHCTPYKTUBHO-TEXHOJIOTIYHUM TOTEHIAJIOM Yy Jiana30Hi KOHKPETHHX
eKCILTyaTal[ifHIX HaBaHTaXXEHb.

Buxonsauu i3 3akoHy 30epeXeHHs eHeprii, MaeMo

dA=dQ_ +dQ, D

3BI/IKH XapaKTEPHCTHKA CTAaHy CHUCTEMH IIPU MEPEXOAl BiJl OIHOTO
PIBHSI IKOCTI JIO 1HIIIOTO M€ BUTJIST

I'[IdQC:Q”—Q,:deQE—IJIdA )

JomoBumocst BBaxaTd 0 MO3MTHBHOIO BEIHYUHOK, KONU CHCTEMa
MiBUIIYEe CBI  KOHCTPYKTHBHO-TEXHOJIOTIYHMH moTeHHian (piBeHb
nedekrie d = 0), i HeraTUBHUM, KOJHM BOHA BTPAyYa€ SKICTh (3HMKYE CBiif
noreHniain). [To3HauuMo iHTErpabHY XapaKTepUCTUKY CTaHy CHCTEMH

S, =I%A ©

ne dA/€2 — npusenena poboTa, 3aTpadyBaHa Ha CriopypreHHs (Q —
IHTErpaJibHa SKICTb CHCTEMH).

BusHaueHa B Takuil crociO BeMWMYMHA &, HA3MBAETHCS CHTPOIIIEIO
SIKOCTI CHOPY/DKEHHSI 110 TEPMOIMHAMIYHINA aHAJOrii 1i€l XapaKTepUCTHKH
Jutsi 0OOPOTHHX KPYroBHX rpomecis [1].

3MiHa eHTpomii CHCTEeMHM, HaJl SIKOI0 3po0JieHa HECKIHYeHHO Maiia
pobota d, BU3HAYAETHCS CITiBBIIHOIIEHHIM

ds, - %A @
Q
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CkopucraBmmch piBHsSHHAME (1), (4), 3a aHayori€l0 3 IEpHIUM
MOYaTKOM TepMOJIUHAMIKH [ 1], omep>kumo

Qds, = dO, +dQ, )

BaxniBe MeTo/0I0TiYHE 3HAYEHHS Ma€ aHalli3 eHTPOMii SKOCTI Mpu
00OpOTHUX i HEOOOPOTHHUX MpOIEcaX CIIOPYIKEHHs cuCTeM. SIK KpuTepii
obopotHOCTi  (HEOOOpOTHOCTI) Tmporecy OyAeMO BBaXkaTd PiBEHb
BUPOOHMYOr0 KOHTPOJIO SKOCTi. [ peanpHOro mpolecy CropymKeHHS
TPYOONPOBIHOT CHCTEMH PIiBEHbh BHUPOOHHMYOrO0 KOHTPOIIO 3aliMae Take
MONIOXKEHHS, TPH SKOMY Mponec OymiBHHITBA, CTPOrO TOBOPSYH, HE €
a0coTI0THO 000pOTHUM ab0 HeoOopoTHUM. ToMY 3MiHA eHTpOIi SKOCTI Og
He € nocTiiHuM. Tak, HarpuKiIaj, Py peajtizallii TEXHOJIOT1YHHX MPOIIECIB,
IO XapaKTepU3YIOThCS BEIMYMHAMH HakKomuueHuXx nedektie d, dy
SHTpOMiiiHa 3MiHa cTaHy TpyOompoiaHoi cuctemu Q (dy + d) Oyme matu
surnsy S, —dS, aGo 3 ypaxysammsm Bupasy (4) sarambha 3Mima
eHTporii

ds, =| = -+ |da ©

Q, Q

Sknio 3aranpHa BTpaTa SKOCTI CHCTEMH IO aOCONIOTHIN BETHYMHI
36inbIIyeThest, ToOTO (Cy + d) > d, omre, Q) < Q;, 10 dy > 0 enrporis
CHCTEMH B IIIJIOMY 3POCTaE.

TakuM UYHHOM, B@XKIMBA BHMOTra, MPOINOHOBAHA JIO MPOLECY
CIOPYMKEHHS TPYOONMPOBIJHOI ~CHCTEMH, TONSra€ B TOMY, 100
3aKOHOMIpHA TEHIEHIIisI 3pOCTaHHs EHTPOMII SKOCTI cucTeMH Oyna CTporo
periiaMeHToBaHa JKOPCTKMM [ialla30HOM KUIBKICHMX HOPM Ha  BCi
napameTpu Oy/IiBHUITBA.

EXAMPLES OF THE COURSE ANALY SIS OF FORCED
VIBRATION AND THEIR APPLICATIONSIN
MECHANICAL SYSTEMS

Patasiene Laima, Fedaravicius Algimantas
Kaunas University of Technology,|nstitute of Defence Technologies Kestucio 27, LT-
44312 Kaunas, Lithuania, e-ma: |aima.patasiene@ktu.lt, alfedar @ktu.lt,

The study of engineering mechanics, kinematics and then
dynamics, students will be building a fooundation of analytical capahility
for the solution of a great variety of engineering problems. Modern

175



engineering practice demands a high level of anaytical capability, and
students will find that your study of mechanicswill help them immensdly in
developing this capacity [1]. In engineering mechanics students learn to
construct and solve mathematical models which describe the effects of force
and motion on avariety of structures and technologies that are of concern to
engineers. In applying authors principles of mechanics we formulate these
models by incorporating appropriate physical assumptions and
mathematical approximations.

The determination of their values enables to use the traditiona
laws of the classical mechanical vibration theory, where the initial data for
the theoretical calculations are taken from the holographic interferograms.
The obtaining of holographic interferograms enables to optimize the design
of the working regimes of the mechanisms with ring actuators, to obtain
supplementary data with help of which it is possible to develop the design
of devices. Select the conditions of transfers vibration of the ring actuator
that are least affected by rotationa inertia.

It isevident that rotational velocity of rotor

L
@ depends on the ari ; r]&go\ﬁli%t:e deformationsina
@ Tt u(t):%Jr c,e ™

a b ® N 't' 4

View of the congtituent piezomaterial : = 1 = 'H:'”

of rings elements (a), disk elements (b),
layer piezostack (c) Rotary piezomotor: 1- holder, 2 -
piezoring, 3- stator, 4 - rotor

Determination of rotary piezomotor values enables researchers to
apply the traditional laws of the classical mechanical vibration theory,
where the initial data for the theoretical calculations are taken from a
holographic interferograms which for selecting the conditions of
transferring vibrations of a piezoring that are |east affected by the rotational
inertia are used [2,3]. The expressions of differential equations have been
obtained for describing dynamic variations in ring drives. Dependability of
friction and tension force in a kinematic pair has been analysed and it
confirms the fact that reducing the friction force magnitude the wave
processes become recurring processes in thering drive.

Piezoengines having a compound piezodrive are superior over
those with a single-layer vibrodrives owing to the fact that by summing up
the deformation of each element the displacement of a compound drive can
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be increased. Their mechanical properties are aso significantly augmented.
Therefore, dynamic characteristics of each individual e ement of compound
piezodrives have to be determined separately. When assembling the
piezostack piezoelements with similar characteristics have to be sdlected.
When the piezoceramic is deformed by an external eectric field, the input
electrical energy islarger than the output mechanical energy. The efficiency
is determined only by the loss such as hysteresis in the strain curve. The
electromechanical feedback affects the correction of the hysteresis [5,6]. It
is evident that by applying the electromechanical feedback the hysteresis
can be corrected up to 0,2% from the maximum displacement. A compound
piezodrive vibration and their applications in mechanical systems:

T T

414

L

Piezostack of constituent elements: (a) —
disk eements, (b) —ring elements:1-
piezoceramic element, 2 —binding material

The students success in mechanics (and throughout engineering)
will be highly contigent upon developing a well-disciplined method of
attack from hypothesis to conclusion in which the applicable principles are
applied rigorously. Time of experience in teaching and engineering disclose
the importance of developing the abilityto represent one's work in aclear,
logical, and concise manner.

Mechanics is an excellent place in which to develop theser habits
of logical thinking and effective communication. Engineering mechanics
contains a large number of sample problems in which the solutions are
presented in detail.

The application of stackactuators

; Tool for rigid tightenings and eliminating
Design of apiezostack controll corroson
the secondary telescope mirror
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This course anayses vibroactuators with various piezoelectric
transducers contains a large selection of simple, introductory problems and
problems of intermediate difficulty to help students gain initial confidence
and understanding of each new topic of kinematics and dynamics. Also
included are many problems which illustrate significant and comtemporary
engineering Situations to stimulate students interest and help them to
develop an appreciation for many applications of mechanics in engineering.
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METO/J BUTTAJIKOBO-HAITPABJIEHOI'O IIOIIIYKY
35AJTAHCOBAHOI'O CTAHY POTOPA
31 3SMIHHUM JUCBAJIAHCOM

Poiisman B.I1., Tkauyk B.I1.
XmenvHuykuil HaYUOHATLHYIL Y HUGEPCUMEN,
11, Uncmumymcxas ya., 2. Xmenvnuykuii, 29016, Yxpauna,
Tel. 380-382-728743 Fax 380-382223265,
E-mail: roizman@mailhub.tup.km.ua

Meron aBTOMaTHYHOro OayaHCYBaHHS MOXKe OyTH e(peKTHBHO

3aCTOCOBAHUH JIUIIE Ui MAIIWH i3 HPYXHO-Ie(OPMIBHUM POTOPOM abo
POTOPOM Ha MPYXHHUX OIopax.

178



Jnst MammH 31 3MiHHUM JUCOaTaHCOM, SIKi MalTh YKOPCTKHUH
pOTOp, BCTAHOBJIEHMH Ha JKOPCTKMX OIopax, OyB po3poOmeHuid i
MepeBipeHN METOJ] BUIIJKOBO-HAIIPABJIEHOTO IOIIYKY 30aJlaHCOBAHOTO
crany. EkcriepuMeHTanbH1 TOCIiPKeHHS IPOBOJMIIMCH Ha MaluHI “Afima”.
Sk Gyno mokaszano pasimie [1], KOHCTPYKIist MOAIOHUX MAIIUH HE J03BOJISE
e(peKTHBHO 3aCTOCOBYBATH JUIS 3HIDKEHHS ix BiOpamiii macuBHI
aBTOOATAHCHPH.

[Monoxxennss Oum3Hu B OapabaHi NpajpHOI MAIIMHH I 4Yac
BHXOJy Ha BiDKUM BUIIaJIKOBE, TOMY MOKJIMBI BHIAIKH OIJIbIT “XOpOIIOi”,
piBHOMIpHOI pO3KNaAKH OiMM3HM, [0 3a0e3medye JOMyCTHMHUHA piBEHb
BiOparii, i Oibnr “noranoi”’, HepiBHOMIpHOI, 30MTOl y BEIMKHH TucOanaHce,
110 BUKJIMKAE MiJBUIIEH] BiOparii i rajomyBaHHs MallllHU.

CyTh METOYy BUIIaJKOBO-HANPABJIEHOTO ITOUIYKY IOJISATAE B TOMY, IO

TIPY BUXO/Ii MAIIMHY 13 3MiHHUM AncOaraHcoM Ha poOOYHi peXuM (BiIKHM
B NpaJIbHUX MallWHaX) BUMIPIOIOTHCS BiOpalii i Mpu MepeBHUIeHHI HUMHU
JIOITYCTHMOT'O pIBHSI MalllMHA BiJKIIIOYAETHCS 1 MEPEBOMUTHCS B PEXHUM
TIOJIOCKAHHS, B SIKOMY BiJOYBa€TbCsl MeEpepo3Kiay OUTH3HM, MICIs 4YOro
TpoLie/lypa BHXOJy TOBTOPIOETHCS 1 TaK IO THX Iip, TMOKM HE HacTaHe
BHITAJI0K XOPOIIOTr0 PO3MOaiTy Mac (po3kiaaku Oinu3HM) i BiOparii OyayTh
B MEXaX HOPMH, 3aJ[aHOi TeXHIYHUMHU yMOBaMH. B 1IbOMY BUITaJKy MaIuHi
“I03BOJISIETHCS” BUKOHYBATH TEXHOJIOTIYHY OIepalio (BLIKAM).

Jmst peamizamii miei inei Oyma pospoOieHa crieriajpHa CHUCTEMa
kepyBauHs (CK) emextpomBurynom. CK mpencraBisie co0Ooro OkpeMuit
0ok, po3minieHuit BcepeauHi [IM “Afimia”, sKuid JOIMOBHIOE iCHYIOUMIMA
KOMaH/IHMH arapar, po3MIMpIO0YH HOro MOXIIUBOCTI.

CrpyxrypHa cxema CK mpezncrasnena na puc. 1. [lpunnun ii podotn
ToJisArae B HACTYIIHOMY: KOJM IO KOMaHAl KoMaHjaHoro amapara (KA)
BKIIIOUAETHCSI PEXKUM “‘BIJPKUM”°, BUKOHYETHCSI BU3HAUEHHS PiBHS BiOpamii
natyukoM BiOpamiid /IB. BumiproBaHHS BHKOHYIOTbCS IIiJI Yac BUXOIY
JIBUTYHa Ha poboui o0epTH npH BikuMmi. SIKmo piBeHb BiOpamii
TIEpEBHIINTH Hamepel 3aJany Mexy (1opir), TO BiI0OYBa€ThCS BiIKITIOUESHHS
nBUryHa J{ 1 BIIDKUM NPHUITMHSAETBCS Ha 4Yac t; = 5 ¢, skuil BU3HaYaeThCs
TaliMepoM Aj.

BimxrodeHHs JBUTYHa BiJOYBAa€ThCS 3a PaxXyHOK BiJKITIOYCHHS
xuBleHHs KA, 3 SKOro mojaeTscst >KUBIEHHS st ABuryHa. Ilicis
3aKiHYEHHS 4Yacy t; BKIIOYaeThCs TaiiMep Ap, skwid migkiarodae KA 1o
KMBJICHHSI MEpEXi Ta BMHKae ABUTYH J| B pexxumi moiockaHHs Ha 4ac fp
(Bix 10 mo 20 c), mo 3axaeTsest nuM Taimepom. Ilicnst 3akiHyeHHs dacy tp
BIJIKITIOYAETHCS PEXKUM TONOCKaHHA i KA BMuKae (BiTHOBIIIOE) OmEpariio
“BimkuM”. SIkmo BiOpamii mpu 1ii cnpoOi BuxoAy Ha pododi obepTH He
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A; - A;’

Puc. 1 — CrpykrypHna cxema CK esrlekrpoaBuryHom
KA — xomananuii anapar; Al —taiimep naysu; A2 — TaiiMmep NOJI0CKAHHS;
I B — naruuk Bi6paniii; [l — e1ekTpoABUTyH

TIepEeBHIIATh 3aJaHOI MEXi, TO “BI[UKUM’~ BUKOHYETHCS y BiIMOBITHOCTI 3
MIPOrpaMoI0 KOMaHIHOTO arapaTa, iHakiie “Bi/UKMM™ 3yHHHUTHCS 1 BeCh
LUKJ OyJie TIOBTOPIOBATUCH 3aHOBO JI0 THX Iip, NMOKK HE Oyne BUTPUMaHO
3aJIaHOTO pIiBHA BiOpalliif, a came, MOKH HE BiIOYIEThCS 3aJOBLTHHHUI
posrtoain Oinu3HU B 6apabaHi.

BiOpomatunk, sKkuii KOpCTKO 3akpiluieHMd Ha Oaky MallWHH,
MIPEJCTaBIIsE COOOI0 TApy KOHTAKTIB, OMUH 13 HUX BUKOHAHUHA y BUTJISAIIL
KOHCOJIbHOI 0aJIOUKH 3 BaHTa)KEM Ha BUILHOMY KiHII pHc. 2. [Ipu BiOpamisx
MaIlIMHA 0aoyKa KOJIMBAETHCS 3 aMILTITYIOI0 A, IO MPOIMOpIiHA PiBHIO
BiOpamiif MammHu. BiacHa wacrora xonuBanb Oanouku ckinangae 30 I'm, a
MakcUMajibHa 4YacToTa BiOpamiid, 30ypenux maurynom — 7 I'm. Ilpm
TIEpEeBHIIICHHI Hallepei3aJjanoro piBHA BiOpomBuakocti komuBanb — 30
MM/c (TIOpIr CHparbOBYBaHHS), BiMOYBAETHCA 3aMUKAHHSA KOHTAKTIB,
3aIyCcKaeThCsl TaliMep A; 1 BuUMHUKaeTbes kuBieHHS KA. BukonaBui
MIPUCTPOI BUKOHAHI Ha 0a3i pesie i BCTAaHOBJIEHI B TaiiMepax Aj i Aj.

’—Q MEPEBIPIi METOAY JIOMYCKAJIOCh

Puc. 2 — laTuynk BiGpanii

8 ITpu eKCIIepUMEHTAJIbHI I

BUBEJICHHS MallMHH HA PEXHM
“BiKMM” 3 BiOPOIIBHIKICTIO HE
6inbie 30 MM/c, IpU HAasIBHOCTI B
ii 6aKoBi HaKOTBII
HECTIPUSTINBOI MacH OiIH3HH,
cyxa Bara fKoi ckiajgae 1,5 Kr.
IIpu OUTBIIIHX 3HAUYEHHSX
BiOpPOIIBHAKOCTI, 3pOCTaHHA
yucna oOepTiB  IMPUIMHAIOCH 1
MallliHa MOBEpTajach B PEXUM
nojockaHHs. PesympTatm  mumx

1 — koHCOTBbHA 6aJI0UKa; 2 — BAHTAK CKCIICPUMCHTIB pitjos TPHOX
cepiitHux mammH micnst 30 crpob
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BUXOAY Ha PEXUM “BiDKUM”

Tpe/icTaBieHi B Tabmumi 1.
Tabnuns 1 — Buxonu npanbHOi ManmmHy “Aiiia” Ha peKUM “BiJDKUM™ MpH
Jii eNeKTpoMeXaHiuyHOI CHCTEMH 3aXMCTy BiJl MiJIBUINEHWX BiOpamiid 3a
pe3yapTatamu 30 cripod

Howmep HOMep'f‘ IIYCKIB BUXOLY Bincorok myckiB
MalIuHA Ha BIIDKUM BUXONY, %
1 2,8,14, 20,24 16
2 5,12, 18, 22, 26 16
3 57,14,21 13
Po3pobiena eIIEKTpOMEXaHIYHA cucrema MOXKeE

BHUKOPHCTOBYBATHCh Y BHUIJISII IPUCTaBKH JIO CEPIHHOI MpaJibHOI MaIINHH.
s cucrema BusSBHWIACh HAWOUTBII e(PEKTUBHUM 3ac000M 3a0e3MECUCHHS
poborn mpanbHUX MamuH (i3 JKOPCTKUM POTOPOM) i3 3aaHUM piBHEM
BiOpamiit. [Is KOpHCTyBauiB, 3aCTOCYBaHHS I[i€] CUCTEMH HE BUKIHYE
HE3PYYHOCTEH, IPOCTO pOOOUUI ITUKII IPAaHHS MOXKe OyTH JOBIIMM Ha 1-2-
XBHJIMHH.

3 METOI0 CIPOIIEHHSI KOHCTPYKIIT CHCTEMHU 3aXUCTy MAIIWHU Bif
MiJBUIIEHAX BiOpariii O0ylo po3poO0JIeHO METOA KOHTPONIIO JucOaIaHcy
poTOpa 32 3MiHOIO TIOTYKHOCTI, IIO CIIO’KUBAETHCS €JIEKTPOIBUT'YHOM.

Bcranorneno, mo mpu aucbananci poropa 2500 r-cM TOTYKHOCTI
€JIEKTPOABHUI'YHA HE BUCTAUMIIOE 11100 MTPOUTH PE30HAHC.

Pe3ysnpraT ekcriepiMEHTaJIbHUX JOCIHIPKEHb NPHUBEEHI Ha pHC.
3. I3 ix aHami3y 4iTKO BWSBIIEHO, IO MPHU 30iIbIIEHI AUCOANIAHCY poTopa
301IBIIYETHCS TIOTYXKHICTB, IO CIIOYKUBAETHCS EJIEKTPOIBUTYHOM.

TakuM 4MHOM, B IPUHIMITI OYJIO BCTAHOBJIEHO, 1110, KOHTPOIIOIOYH
CHOXXMBaHY MOTY)KHICTh, MOKHA BUSIBUTH BUHUKHEHHS JUCOaIaHCy poTopa
MalllMHY, IO IIEPEBUIIYE 3aJaHe 3HAUYEHHS 1 MOOYAYBaTH CUCTEMY 3aXHCTY
MAIIVH BiJI MiBUINCHUX BiOpaIii, sika O peai3oByBasia METOJ] BUMIAIKOBO-
HAaIpaBJICHOIO ITOUIYKY He II0 PiBHIO BiOpamii, a Mo BiANOBiIHOMY HOMY
PIBHIO MTOTY)XHOCTI.

[poananizyBaBim
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1A pe3yNbTaTh J0CHiKEeHb, 0yi0o
BCTaHOBJICHO, 110
3aCTOCYBaHHS aBTOOAIaHCHpPa
JIO3BOJISIE 3MCHIIIMTH BUTPATH
eJIeKTpOeHeprii NPHOIN3HO HA
30% mnpu BHXOmI poTropa Ha

10 : . poGoui  obeptu.  Tomy
——— aBTOMAaTHYHe OaJaHCyBaHHS

70 90 110 130 150 170 190 . . .
potopis i3 3MiHHUM

Puc. 3 3anexkHoCTi MOTYKHOCTI, 1110
CIIOKHBAETHCS €JeKTPOABUTYHOM, Bil
aMIUTITYIU KOJIMBAaHb

qucOanaHcoM € He  JIMIe
pecypco3bepiratodoro, aie i

€Hepro3oepirarouoro
TEXHOJIOTIEN.
IIpu  3acrocyBaHHi  pimMHHOrO  aBTOOAJaHCHpa  MOXHA
3aCTOCOBYBATH JIBUT'YHU MEHILIOi MOTY>KHOCTI.
Jliteparypa
1. ExcriepuMeHTalbHi JIOCITi JKESHHS nporecy aBTOMATHYHOTO

OamaHCyBaHHS POTOPIB 3 TOPU3OHTAILHOIO Biccio ooepTanHs / B.I1. Tkauyk,
B.I1. Poiizman, 1.B. [pau, bapsnatitic B. : 30. Hayk. npaip 3a Marepianamu
MiKHap. HyK.-TexH. KoH(}. [«[ligBuiueHHs sKocTi, HafmiiHOCTI 1
JIOBTOBIYHOCTI TEXHIYHUX CHUCTEM 1 TEXHOJNOTiUHUX TporieciBy |, (Llapm b
eiix (€rumer), 3—10 rpya. 2006 p.) / M-Bo ocBith i Hayku YKpaiHy,
XMeNbHUIBKAN HalioOHAIBHUN YHIBEpCHTET [Ta iH.]. — XMEeIbHUIBKUHN :
XHY, 2006. - C. 161-167.

CUCTEMHOE UBMEPEHUE TAPAMETPOB POTOPA.
METOJ OIIPEJEJIEHUSA
SKCHEHTPUCHUTETA MACCBI

Coxon B.M., Uspaunvcras

v : " Hesasucumas Axademusi
: - B - pazeumus HayKu,
- fhy,, - m %y " ya. Paanan 1/27, Apao 89044,
L = : o o Hspaune.
1 _f.!'- i i :'_._ Ten.: +972 72 211 32 05;

Puc. 1. Onpeneienne paccTOSTHUSI MEKIY

OCAMH
BpaleHus 1 CHMMETPUU POTOpPA

+972 776 56 58. E-mail:
vmsokol @gmail.com

I'eomerpuueckoe
MIOCTPOEHHE, BKIIOUYAOIIEE

a— pacnojioikeHue JaTYMKOB, b — ceuenune poropa paccTostHUA S, S, S3 MEXIY

IVIOCKOCTBHIO PACTIOJIOKECHUA TATYHKOB

natuukamu D,, D,, D3 mu
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MPOTHBONCKAIMMA M Toukamu A, B, C Ha moBepXHOCTH pOTOpa, a TaKKe
paryCc-BEKTOPBI I, I I3 TUX TOYEK U YIIIBL Y1, X2, ¥3 MEXy HumH (puc. 1),
no3BoJsieT (C y4eToM JHMHEHWHBIX ckopocteit Vi, Vo, V3 Touek A, B, C)
COCTaBHUTh CHUCTEMY YpPaBHCHUIA, B KOTOPOIN HEIOCPEICTBEHHO H3MEPSCMBbIC
matuukamu D;, D,, D3 Bemumumusl S, S, S, Vi, Vo, V3 gBisrorcs
K03 uIMeHTaMH, H3MEHSIONIMMHUCA TpH Bpaumenud portopa [1, 2, 3.
Pentennie 9TOM CcHUCTEMBI YpaBHEHHIH TIO3BOJSECT BBIYHCIIUTH BEITHIHHBI
paanuyc-BEKTOPOB [, Ip I3 M YIIIOB )1, Y2, ¥3 MEKY HAMHU U Ha OCHOBaHUU
STHX BBIYUCIICHHUIN OMPEICITHUTh IMOJIOKECHUS OCH CUMMETPUH U OCH BPAIIICHUS
poTOpa, a TakKe OMPEICIUTh paanyc poropa R u ammmuryny Ay paauanbHbIX
konebanwuii poropa [3, 4, 5]:

2, .2
Rzl I5 + T3 — 26,3 C0S ¥ o3 e
2 b
2 1 — Ny COS Y15 — 113 COS Y3 + 13 COS o3

1-
\/ (12 + r22 —2n1,CoS 71, llz + r32 —2nr; 003)613)

=x/R2+r32—2Rr3cos(a—ﬁ), @

r — I, COS 1, — I3 COS 43 + 1,15 COS Y 55

N/(r +1; - 2r1rzcos;(121r +r7 - 2r1r3,cos_).

r,sin
- 22 X2 : (4)
\/rz + 3 — 2r,r3 008 y 53
B paborax [4, 6, 7] moka3aHO, YTO aMIUTUTyJa T'aPMOHHUYECKHUX

paauaIbHBIX KOJICOAHWI poTOopa (Ui JTUHEHHBIX CHCTEM) OMpEACISIeTCS B
BUJIE:

rae o =arcsin

p =arcsin

w?sign(Q® - o 2\

x/(Qz—a) )2+4u o’

L€ € — SKCIEHTPUCHUTET Macchl pOTOpa, (@ — YIJIOBas CKOPOCTb, ) —
pE30HAHCHOE 3HA4YE€HHWE YIJIOBOW CKOpOCTH, 4 — Ko3(h(HUIueHT
JIeMIT(UPOBAHMSI.

W3 Bepaxxenuii (2) u (5) HaiiieM SKCHEHTPUCUTET MAcChl £ POTOpA!

©)

) 2sign(Q2 —wz)

\/(QZ —w2)2+ 4u’w?

rne BennunHbl R, @, u B onpenenens! BeipaxkenusiMu (1), (3) u (4).

e=|1+

JRZ +1Z —2Rr cos(e - B) ,(6)

183



MrHOBEHHOE 3HAYCHHE YTIIOBOM CKOPOCTH (@ POTOpa MOXET OBITh
ompezeneno B Buze [1, 2, 3]:
2 :Vlrf1 :V2r£1 :V3r371 ) (7)
Tne ry, I, '3 — MTHOBCHHBIC 3HAYCHUS PAJNYC-BEKTOPOB KOHTPOIHPYEMBIX
touek A, B, C Ha moBepxHOoCcTH poropa, a Vi, Vo, V3 — HEMOCPEIACTBEHHO
m3MepsieMble nataukamu Dy, D,, D3 THHEHHBIE CKOPOCTH 3TUX TOYCK.
Koaument u nemmnidupoBanust koebaHuii onpenernsiercs B Buze [8]:

Qz—wzf 1
n=9 2w r?-6%" ®)

rJie Jlorapu(h)MUIECKUHN TEKPEMEHT 3aTyXaHus KOJIeOaHun

o= |ni’ (g)
Q
Al u Ay — aMIUITYyOsl JBYX IOCIICAOBATEIBHBIX  KOJICOAHUIA,

paseneHHble epuoqoM T U u3MepseMble TPU MPOXOKICHUN PE30HaHCa
(xoneOanus, MPHONMKCHHBIC K CBOOOMHBIM pPaJUAIBHBIM KOJCOAHUSIM
poropa).

C yuerom (7), (8) u (9) BepaskeHue (6) mproOpeTaeT BULL

-1
2 2 2
14+ VG -3 JRZ+12 —2Rr, cos(a - ). (10)

m(Q%rZ -v?

E =

Anamz BolpakeHus (10) mokasbIBaeT, 4TO HKCIEHTPHCHTET MAacChl
BpAILAIOIIETOCsl POTOpa MOXET HM3MEPSATHCSI HENPEPHIBHO B TIPOLIECCE €ro
SKCIUTyaTalUy TPU HENPEPHIBHOM M3MEPEHNH JIMHEHHBIX ckopocTei Vi, Vs, V3
KOHTpoHupyeMbIX Todek A, B, C Ha MOBepXHOCTH pOTOpa W HUASHTU(UKALIN
payc-BeKTOpPOB I, I, 3 3TUX TOYeK [6]. 3aMeTUM IpU 3TOM, YTO BHIOOD
BemmuuH 3 U V3 B ¢opmyne (19) ompeneneH ciaydaliHBIM BBIOOpOM
reoMerpuueckoro mocrtpoenuss (puc. 1, b). Jpyrue wumeHTHuHBIC
TeOMETPHUYECKUE TTOCTPOSHHS MOTYT ONpPEAETUTD BHIOOP BEIUYMH 1 U Vi, Win
BEUYHH I, U Vo.

[Mpn mnepuoanyecknx HETAPMOHMYECKUX KOJNEOAHUSIX BEIMYMHA
aMIUTUTYAbl Ag paJuanbHBIX KolleOaHWH (C Y4eToM pasJIoKeHHs B s
dypbe) MoXxeT ObITh omnpernesicHa B Buze [6]:

A=¢l1+Y Ko'sign@’ —o*) . (11)

k:1\/©2—k2a)2)+4‘u2k2a)2

rje K — mopsiiok rapMoHuKH psina Oypee.

184



B cmysae  mepumoiguuecknx ~— HETapMOHMYECKHMX  KoyieOaHMI
SKCHEHTPUCUTET MACChL £ POTOPA MOXKET OBbITh OHPEENEH U3 COIOCTABICHUS
BeIpaxkenui (2) u (11) B Buze:

1*25@\/}—) VG -5 \/R2+r —2R cosl@— ), (12)

rae | — HOMEp OMHOrO W3 TpeX paauyc-BekropoB Touek A, B, C Ha
TIOBEPXHOCTH POTOpPA M COOTBETCTBYIOIIEH JTMHEHHOW CKOPOCTH.

CucreMHOE UW3MEpeHHE TapaMeTpoB  BpalIaloUIerocs poTopa
NpelycMaTprUBaeT MHOTOKPATHOE BBIYMCICHUE BEJIUYUH, ONpeNessieMbIX
TIPUBEJICHHBIMU BBIIIE YPaBHEHWSMH, Ha TPOTSHKEHHUHM KaXKJIOro odopora
poTOpa B TeueHHE MOIHOrO padouero nukia. O4eBUIHO, UYTO ABA COCEIHUX
U3MEPECHUS BENWYHMH S, S, S3, Vi, Vo, V3 matumkamu D;, D,, D3 u
COOTBETCTBYIOIINE BBIYHUCIICHHSI KOMIUIEKCA MTapaMeTPOB POTOpa HAa OCHOBE
9THX HM3MEPEHHH pa3JieJeHbl ONpEJeNIeHHBIM HHTEPBAJIOM BpEMEHH T.
OueBumHO TaKXke, 4To yciuoBue 7 —> 0 SBHIOCH OBl HICATBHBIM JUIS
n3MepUTENbHON cucteMbl. OIHAKO AJISl peajbHBIX CHUCTEM HEOOXOAMMBIM
YCJIOBHEM a/IeKBaTHOCTH W3MEpeHHWH (M BBIYMCICHWI) NapamMeTpoB
SIBIISIETCS  yCIOBHE 7 << T . BBINOIHEHHE 3TOr0 YCIOBHS IO3BOJISET
NPUMEHUTh  IIPUBEACHHbIE  BbIe  (OPMYJBl Ui ONpEJETIeHUs
SKCIEHTPHCUTETA MACChl POTOpa HETMHEHHBIX POTOPHBIX CHCTEM.

JIeWicTBUTENBHO, BCIIEACTBHE MAJIOCTH HWHTEpBala BPEMEHH T
HEJIMHEHHYI0O POTOPHYIO CHUCTEMY C JIOCTATOYHOH CTEleHbI0 TOYHOCTH
MOXHO JIMHEapH30BaTh Ha MaJIbIX y4acTKax XapaKTepHCTHK B IIpeienax
KaXJ0ro Manmoro uHTepBaia Bpemenun 7 [9]. Tlpu 3TOM mapamerpsl,
BBIUHCIIIEMBbIe 110 BIpaxeHusaM (2), (5), (10) u (12) B mpenenax Kaxmoro
WHTEpBaNa BpPEMEHH 7, IpPEJCTaBISIOT COOOH TOYEYHOE OTOOpaXKeHue
cocrostuust  Bpamaromerocsi poropa [10]. Ilycts mpu ycioBuum 7 <<T
Ka)/(pIi Tiepuof; T comepuT N MHTepBaNoB BpeMeHu 7, 1 T =Nt . Torma
COBOKYIHOCTb N TOYEYHBIX OTOOpPaXEHHWH COCTOSIHMS poOTOpa Ha
MIPOTSDKEHUN KaXKAOro ero 000poTa W B T€UEHHE MOJHOT0 pabovero mukia
o0pa3yeT TpOCTPaHCTBO cocTosiHUi potopa [10], mo3Bomsroliee ¢
noMmomplo ceueHnit [lyaHkape omnpenenuTh HeNWHEWHOE YypaBHEHHE
JIBIDKEHUSL.

W3 u3I0KEHHOro  ClelyeT, YTO HENpephlBHOE H3MEpeHne
(uneHTH(UKaNMA) OSKCHEHTPUCHUTETA MAacChl 00ECNEeYMBAETCsS CHCTEMOM
KOMIUIEKCHOTO U3MEPEHUsI MEXaHUUECKHX TTapaMeTpoB poropa [1, 4, 7, 10]
n He TpeOyeT NMPUMEHEHHs CIeNUAbHBIX M3MEPUTENBHBIX DJIEMEHTOB U
YCTpPOMCTB.
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Topowixo A.B"., Potisman B.IT*.
Xmenvnuyxuii hayuonanvuvlil ynugepcumem, ya. Mucmumymcekas, 11, 2. Xmenvnuyxuii, 29016,
Vikpauna . Ten.(0382) 728743, ®axc (03822) 23265, E-mail: roizman@mailhub.tup.km.ua;

B nmanHOW paboTe mpemtokeH CHocod onpeieseHus] KOOpIUHAT
HUCTOYHMKOB aKyCTHYeCKOM omuccun (AD) B KOHCTPYKIMSX W3
Pa3HOPOAHBIX  MaTepUaJOoB  Ha  TpUMEpe  ONpeleNieHus  MecT
HEKaYeCTBEHHBIX MassHbIX COSAMHEHUH MEUaTHBIX IUIAT, TPU KOTOPOM IUIaTy
Harpy»KaroT 10 CX€Me YHCTOro u3ruba (puc. 1), ¥ perucTpupyrOT CHUTHAJIbI
aKyCTH4YEeCKOH sMHccuH. Takas cxemMa HarpyXeHHs ITO3BOJISET IONyYHTh
paBHbIE 110 BEJIMYMHE MEXaHWYECKHE HANpSDKEHHS B KaXJOH TOUKe
TIOBEPXHOCTH TUIATHI, PACIOJIOKEHHOH Mexay ee omnopamMu. OCHOBHBIM
MIPEMMYIIECTBOM CIOC00a SIBIISIETCS] OJHOBPEMEHHBIN KOHTponb Beex [1C,
HaXOJAIIMXCS Ha IEYaTHOW IUIaTe W BO3MOXKHOCTH OIPEAEIECHHUS MecTa
(mokarum) nedekra I1C.

B OOJIBIINHCTBE aKyCTHKO-3MHUCCHOHHBIX CHCTEM,
NIpeIHa3HaYeHHBIX ISl JIOKAIlMW, TPHEMHBIE NpeoOpa3oBaTen (IaTYHKH)
pacrionararotcsi Ha  IIOBEpXHOCTH  ucciexyemoro ooOwvekra [1,2].
HenmocraTkoM W3BECTHBIX CHOCOOOB JIOKAlMM €CTh TO, 4YTO MpH
OITpe/IeTIeHUH MECTOIIONOXKEHNSI aKyCTUKO-OMUCCHOHHOTO MCTOYHMKa (AD-
WUCTOYHMKA) B JIETAJSIX CO CIOXKHOM HEOTHOPOIHOH ITOBEPXHOCTEHIO,
HanpHuMep, MPH UCCIIE0BAHUH NPOYHOCTH IMASHBIX COCMHEHUH MeYaTHBIX
IUIAT ~ 3JICKTPOHHOW  TEXHHWKH, TIIOBEPXHOCTb  KOTOPBIX  COIEPXHT
3HAYUTENBHOE KOIHUYECTBO PATUOVIEMEHTOB, METAJUIMYECKUX JOPOXKEK U
OTBEpPCTHH, KOTOPBIE XapaKTepH3YyIOTCS HEOJUHAKOBBHIMU aKyCTHUECKHMH
CBOMCTBaMH (CKOpPOCTh pPACHpOCTPaHEHHs, 3aTyXaHHWE YJIbTPa3BYKOBBIX
BOJIH U T. 1), Pa3HOCTh BPEMEHU PErMCTPALUM AaTYNKaMH (PPOHTA BOIHBI
oT AD-HCTOYHUKA 3aBHCUT HE TOJBKO OT UX B3aMMHOTO PACCTOSHHUS, HO U
OT MECTOPACIIONIOXKEHHs JAaTYUKOB, YTO 3HAUUTENIBHO YCIOXHSET Mpolece
ONIpeJIeJIeHUsl ~ WCTOYHWKA  BOJHBL. ~ Y4YeT  CpeaHed  CKOpOCTH
pacnpoCcTpaHEHUs1 aKyCTUUECKHMX BOJIH B MaTepHajie He JAaeT >KelaeMon
TOYHOCTH JIOKAIUX JIe(PEKTOB.
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C(X2Y212)

[e———]

W 7
] ////
(xl,yl,z;)/ “

\ 4 \ 4 B(le’yzl!zzl)

D(X3Y2:)
Puc. 1 Yemanoska Puc. 2. IInockocmnuas noxayus é
Hazpy)ceHuss naAamvl NO aKycmonpo3paunoii cpeoe:.
cxeme yucmozo uzzuoa m. K — ucmounux A9 (degpexm I1C);

A, B, Ci D —npuemmnuie npeobpazosamenu.

ABTOpamMu TIPEIOKEH CIIOCO0 ONpeseicHus MeCT AeQEKTOB MaliKu
MeYaTHBIX IJIAT METO/IOM AaKyCTHUECKOW 3MHCCHH, B OCHOBY KOTOPOTO
TOJIOKEHO ~ NPUHIUIUAIBGHOE YHPOIIEHHE W TOBBIIIEHHE TOYHOCTH
OIIpe/IeIeHUs] KOOpJIMHAT Je(EeKTOB B JETaNsAX, MOBEPXHOCTb KOTOPBIX
COJIEPIKUT MaTepHabI c HEO/IMHAKOBBIMH aKyCTHICCKUMU
xapakrepuctukamu [3]. Hdns perucrpanmu U o0paboTKM curHanoB AD
HCTIOJNIB3YIOTCS JiBa MO (UIIMPOBAHHBIX JIBYXKaHATbHBIX
AD-peructparopa (tuma A®d-15) u mepcOHANBHBIA KOMIBIOTED Kak
YCTPOHCTBO pErucTparm W 00pabOTKH  HHGpOpPMAIHH. JaTurku
pacrionararorcsi He Ha TIOBEPXHOCTH ILIAThl, a HA 3a/IAHHOM PAacCTOSHUHU OT
Hee TaK, 4TOObl WX NpPUHUMAIONIas NMOBEPXHOCTh OblUTa HampaBjieHa B
CTOpOHY HCCJIEIyeMOH TIuIaThl, a co3JaHHas AD-UCTOYHHKOM BOJHA
pacrpocTpaHsiack M IMpPUHHMalach JaT4MKaMd B oObeMe JKUIKocTH. B
aKyCTONPO3payvHOil cpeie, HapUMeEp B JKHIKOCTH, 3aTyXaHHE MOJIHOCTHIO
onpeziesieTcs  IOIVIOIIEHHWEM,  IIOCKOJbKY  paccesHHe  JHEpruu
aKyCTHYECKUX BOJH BCIJIE/ICTBHE OTPAXEHHsI OT HEOJHOPOIHOCTEH Cpeabl
MPaKTHYEeCKH  OTCcyTcTBYeT. (Cxema KOMIUIeKCa ISl OIpEJesIeHUs
koopauHaT aedekroB [IC MeToqoM akyCTHYeCKOH SMHCCHH Ha IEeYaTHBIX
IUIaTax, IIOTPYXEHHBIX B OJHOPOAHYIO aKyCTONPO3payHyiO Cpeny,
TIpe/ICTaBIIeHa Ha puc. 2.

Jis pelneHus 3amaud JIOKallMM B JIEKAPTOBBIX KOOpAMHATAX
UCTIONIB3YIOTCS JIBE MPOCTPAHCTBEHHBIE CHCTEMBI KOOPJHMHAT X Y Z 1 X* Y* Z,
CMelIeHHbIE O/IHA OTHOCHTENIFHO JAPYrod Ha H3BECTHOE PAaCCTOSHUE OT
IUIATHl K IUIOCKOCTH PACHOJNOXKEHUS JaTYMKOB, PAaBHOE KOOpAWHATE Z .
JlaTunky pa3MeIaroTcss Ha OCSIX KOOpAMHAT X M Y Ha KOHIAX oOcel
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CUMMETPHH TPSIMOYTOJbHOW IUIOCKOCTH, WIGHTHYHOH 1o ¢Qopme u
pasMepaM ucciaenyeMoil miaate. [InmockocTs muaTel  COBHAAaeT ¢
KOOpPJIMHATHOW IUTIOCKOCTBIO X* y*. KoopauHaThl 1aT4MKOB M3BECTHHL [1o
aNropuTMy padoThI, KaXIplid U3 npudopoB AD- 15 ¢ukcupyer pasHOCTH
Bpemenu npuxona (PBIT) 7, u 7, curHamoB Ha CBOIO Mapy JATYUKOB. ODTU
PBII naror uHpOpMAIHIO O pa3HOCTH PACCTOSIHUI OT NCTOYHUKA CHI'HAJIOB
AD (touka O) K COOTBETCTBYIOIINM JAaTYHKAM.

BO-A40=17p 1)
CO-DO =10
rae 71 - PBII curnanos AD k matuukam A u B, 7 - PBII k garuukam C u D,

U - CKOpPOCTb PAaCHpOCTPAHEHUs YNbTpa3ByKa B OJHOPOAHOM cCpene.
HckoMblie KOOPAWHATEI HCTOYHHUKA AD HaXOAATCs 1Mo (opMyiam:

=+=
XK_ 2,.2,,2 2,.2,,2 !

1 |[t2v’t2 2(1' vaz + A2 - 4y§]+ 4Tfuzy§(rzuz —4x2 - 4Z§]
42072 + 4r20%X2 —16X2Y2 '

2,.2,,2 2,.2,,2

- 1 [t2v’t2 2(1' — 1207 — 42 + 4y§)+ 47207 xz(rzzu2 —4y? — 4z§)
T2 Ac20?y2 + 4c20X2 - 16X2Y2 '

?
e X, i, Z - JeKapToBble KOOPMHATHI MPUEMHBIX MpeoOpasoBareneii (i =
1...4), Z. - u3BecTHAS KOOPAUHATA IJIOCKOCTH MCCIETYEMOM MIATHI.
Pe3ynmbTaThl JIOKalMKM TPENCTABISAIOTCS B BHJAC JIBYMEPHBIX
aKycrorpaMM (Tak Ha3bIBAEMBIX JIOKAIIMOHHBIX KapT), TN TOYKAMH Ha
IUIOCKOCTH TIOKA3aHbl JIOIUPOBAHHBIC CHTHAIBI AD U TpPEXMEPHBIX
aKyCTOTpaMM, B KOTOPBIX O OCH Z OTJIOKEH MH()OPMATHBHEIA HapaMeTp
(ammmutyna curaaigoB AD, sHeprus u T. 11.) (puc. 3).

Meron ObUT NMpHUMEHEH TNPH HCCIEJOBAHUM NPOYHOCTH ITasHBIX
COEVHEHUI MedaTHOW IaTel. Pe3ynpTaThl JIOKalMM TOKa3ald, 4YTO
3HAYE€HWE IUIOMIAJM  JIOIMPOBAHHOIO MCTOYHMKA  (NMPEUU3HOHHOCTH
JIOKaluu) gocturaer ~1% oT IuIomanu MoBEpPXHOCTU UCCIELYeMOM ILIAThI

(puc. 3).
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1. Introduction

German regulations TRD (Technische Regeln fur Dampfkessdl) 301 [17]
shall apply to the calculation of structural elements that have been designed
taking into account ungtable load. On the one hand, the load arises as a
result of internal pressure and, on the other hand, as a result of radial
temperature differences at start (heating) and off (cooling). It is assumed
that in the case of structural elements working under high pressure and high
temperature, the highest local stress values occur on the inner side edges of
holes or at exitsin the cylindrical shell.

During startup, load changes and retention, temperature changes occur
in these elements and temperature non homogenous distribution causes
thermal stress [1, 3, 8]. In order not to cause the damage of elements and
thus does not cause failure of the whole power unit, the stress should not
exceed the limit values [2, 15]. At the same time the great emphasisis put
on the ability to minimization of the startup and retention time of the power
unit [9, 16]. Hence, it is important to determine the limits of the rates, at
which the mentioned elements may be heated and cooled without exceeding
stress limit [4-7]. The TRD 301 regulations indicate that given the
approximately linear reationship between stress and rdiable interna
pressure p , evaluation of allowed heating and cooling rates for elements of
the power unit is based on the caculated allowed temperature differences.
The calculation may be narrowed to the two point of the mentioned load
cycle: the minimum and the maximum pressure. Intermediate values should
be interpolated linearly. The calculation of allowed heating and cooling
rates were conducted for the drum-pipe connection presented on the Fig.1.
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Fig.1. The drum-pipe connection

The connection is made from alloy steed K22M for use in higher
temperature [12—14]. Equivalents of this sted are:
— PN -K22M (20M),

— 1SO - ~F26,

— EN—-~16Mo3,

— DIN - ~16Mo3,

— BS--~16Mo03,

— ASTM —-C,

— JS-~SBVIA,

— S5--~2912,
CSN —~15020.

The tilde symbol “~" means that the sedl is an approximated equivalent of
the mentioned steel. K22M stedl is described in the PN-75/H-84024 code
[10]. Its European equivalent is described by PN-EN 10216+A2:2009 code
with appendix [11]. The working temperature range of K22M sted is
600?680 . Its chemical composition is given in Table 1. Working
conditions of the boiler drum made of stee K22M are defined by the
following parameters:

—  MINIMUM PressUr€iN @CYCI......eiiiiiieiie e,

—  MIiNIMUM tEMPEratUre iN @ CYCIE... ..o,

—  Maximum temMpPEraturein @ CYClE........coiiiiiiiie e,

Table 1. Chemica composition of 16M 03 sted

Element Content
Carbon (C) 0,12 + 0,20%
Manganese (Mn) 0,40 + 0,90%
Silicon (S) max. 0,35%
Phosphorus (P) max. 0,30%
Sulfur (S) max. 0,25%
Chrome (Cr) max. 0,30%
Nickel (Ni) 0,30%
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Molybdenum (Mo) 0,25+ 0,35%
Copper (Cu) max. 0,30%

According to TRD 301 regulations, the start point to evaluation are
measurements of geometric dimensions of the device, which should be

confirmed by checking measurements. The dimensions of the mentioned

drum-pipe connection were:

— externa diameter of the drum............oooiiii e,
— minimum thickness of the drum wall .............cccoiiiiiii e,
— external diameter Of the PIPE ...cvei i,
— minimum thickness of the PIPEWaIl ............coiiiiiiiii e,
If the real thickness of the wall is unknown, then the probable thickness of

the wall should be calculated. If s, is the minimum thickness of the wall,

then the following substituting expression should be used for seamless

cylindrical shells:

5 =115+, &)

The factor 1,15 occurring in the expression (1) corresponds to half of the
positive tolerance equal to 25% for pipes with minimum wall thickness. For
the calculated reference wall thickness s, = 103,5 mm, valid expression (2)
for evaluation of internal diameter of the drum depends on nomina
diameter d:

di:da_z'sn’ (2)

For the reference external diameter d, = 1880 mm and internal diameter d =
1673 mm, the average diameter of the element dy,, = 1776,5 mm was
evaluated from the expression (3):

_d,+d

d, 5

3

where:

d — referenceinternal diameter of the element,

d, — reference external diameter of the element,

s — reference thickness of the dement’ swall,

dn — average diameter of the element.
For further calculations, the reliable (computational) temperature 90" of the
mentioned startup and retention cycle (load cycle) is defined. The reference
temperature 91"= 243,5°C was determined from the expression (4):
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9 =0,75-9+0,25. 9, (4
where:

9 — maximum temperaturein acycle,

Vv

9 — minimum temperaturein a cycle.
All the parameters defining materia properties dependent on the
temperature should be related to the reference temperature of a cycled0".
They are:
—  EASHCMOUUIUS.......ooiiiiiet ettt st et et e e sbe e e sateesnneeans E

— linear coefficient of thermal eXPanSioN ..........ccooeiiiiiiiiie i,

— temperature eqUaliZatioN FA0 .........ceviiieieiie e BL
Other property values of steel K22M (20M) are respectively:

— MIiNIMUM EENSITE SFENGEN ...,
L S L IR=T - (o TSRS
The next step of calculations were to determine stress limits at the known

number of load changes. If is given only number n = 2000 of the predicted

or expected startups from the cold state, then the number fi of load changes
till the moment of surface crack should be assumed as:

n>5n. ©)

This expression was defined in the manner to ensure adequate reserve for
startups from warm state. Next, the reduced amplitude of stress changes was
determined according to TRD 301. For this purpose, the alowable
amplitude of stress changes 2o, were determined due to low-cycle stress.
The amplitudeis defined as the range of stressin the element in which, after
after a certain number of load cycles, the initial fracture occurs. It may be
read from the graph for the calculation temperature 901"= 243,5°C
and n =10000, or it may be evaluated from the formula (6) which
introduces coefficients (7 + 12).

20, = A+B- (7). (6)

where |g is decimal logarithm. The formula (6) introduces the following
coefficients:

965775936, 9 @)

S, = 78724,99997 + — ,
(9" —13137,5)
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4861735,668 ©)

S, = 2877,06645+ — ,
(9 —2542,868719)

261452, 4563 9)

S, = 528,0508475+ — ,
(9" —1448,305085)

A=S-B-(C), (10)
S-S
B=—t 2 | 11
©)*-[1-(©)] &
_ S-S
C= s s (12)

The coefficients have the following values: § = 3,810° MPa, S, = 762,7
MPa, S; = 311 MPa, A= 232,9 MPa, B = 2,410 MPa, C = 0,4.

On the base of formula (6) and calculated coefficients S;, S, S, A, B, C, the
allowable amplitude of stress changes 2c, is evaluated to 26, = 762,7 MPa.
In the case of devices eements in which the outer surface may appear
plasticization, the allowable amplitude of stress changes 2o, should be
reduced according to formula (13).

_ 20,
f3

Ao’

: (13)

In the case of the mentioned element, the reduced allowable amplitude of
stress changes Ac~ depends on working environment conditions. To meet
these conditions, the factor f; is introduced. The value of the factor f3
depends on minimum yield of plasticity. For this calculation, the minimum
yield was assumed. In the case of valve SKS1, the minimum yield of

plasticity & in the calculation temperature is o, . =206MPa.

ony <355MPa, it was read that the factor f; = 1

(tab.2). Finally, the reduced allowable amplitude of stress changes Ac” in
the cal culation temperature 91° (1= 243,5°C isequal to Ac' = 762,7 MPa.

0,219

Hence, for the range o

Tab. 2. Correction factor f3

Yied &, MPa fa
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<355 10
355 + 600 12
> 600 14

Next, the reduced allowable amplitude of stress changes Ac™ must then
be adjusted. It was assumed that adjusted allowable amplitude of stress
changes Ac; will be evaluated from the formula (14) because the reduced
alowable range of stress changes Ac' in the calculation temperature
90" 0=243,5°C is greater than doubled minimum yield of plasticity
2.0 being equal to 412 MPa. It is Ac; = 560,56 MPa.

0,219

Ao, =2 - o

0215 Ao’ . (14)
Having the allowable adjusted amplitude of stress changes for each load
cycle, the stress occuring in the mentioned element may be determined. The
allowable maximum stress &, and minimum siress &; may be determined
also. They are necessary to limit stress occurring during start-up and
shutdown of a power block.

In the case of perfectly elastic model of cylindrical shellswith vertical,
sloping or non-radial drains, the stress from pressure at the edge of the hole
is evaluated according to the following formula:

Ay
aip=am(p)-p-2.so, (15)
where;
am —  stressconcentration factor,
p — pressure
S —  referenced thickness of dement’swall,
dn — average diameter of element.

For the stress concentration factor am, occurring in the formula (15), the
following expression isforced:

am = amO + fu 'ab ! (16)
where;
oamp —  theoretical (related) stress concentration factor,
o, —  concentration factor for stress from bending,
fu — ovalization factor.
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If the related stress concentration factor ang is not determined by measures
or additional calculations, the factor o = 3,2 [17] should be adopted. It is
the case for oval body with welded drains, where weld’s bottom isrolled or
grinded and without dots [17]. To the find determination of stress
concentration factor o, the values of coefficients a, and f, are necessary. If
the concentration factor oy, of stress from bending is not determined from
measures nor additional calculations, then the value o, = 2 applies for all
drains. The ovalization factor f, for eliptica shape may be read from the
graph (fig.2) or evg uated from the formula (17):

S NONE a0

01 02 P* 03 04

05x10°°

A
_ S U
f, =15 - 77100
1-v? [p Md]
1+ |
Es‘ S
Poisson ratio,
ovalization,

(17)
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p — working pressure,

Eg-. — longitudinal modulus of easticity in the calculation
temperature.
The measure U of ovalization for cross-section of tube is a quotient:
d,-d
=22 2.100%.
U d, 7d, 00% (18)

The theory is a presumption that the cross-section is a perfect dlipse after
ovalization. In fact, the shape differs dightly from the theoretical shape.
Assuming for the calculation purposes that ovalization U = 0%, the stress
concentration factor is evaluated to a,, = 3,2. Finally, the maximum value

of stress cArip has to be determined from the formula (15), taking the

maximum pressure value occurring in the cycle as the pressure p. The
minimum value of stress from pressure &ip in acycleis evaluated from the

formula (15), taking the minimum value of stress in a cycle as the pressure
p. Stress from working pressure is evaluated from the formula (15)
substituting pressure p with value of working pressure p,. The values are as
following:

— diress from working pressure ojpe = 298,5 MPa occurring in the
element,

— stress from maximum pressure Prax 8ip =298,5 MPa occurring in the

element,
— diress from minimum pressure Prin 8—ip=OMPa occurring in the

element.

In the case of perfectly eastic modd, the therma stress from non-
homogeneous distribution of the temperature depend on radia digtribution
of temperature in the wall of the tank. The therma dress on the internal
surface of the hole€s edge, with axially symmetric assumption of
temperature (at the therma shocks also), are described by the formula

Giszag_-M-(Sm—Si), (29
1-v
where:
ag- — concentration factor for thermal stress at the hol€' s edge,
Eg- — longitudina modulus of elasticity,
PLe — linear temperature expansion coefficient,

9 m— averagetemperature in the wall’ sthickness,
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91; — temperature of the wall’ sinterna surface.
The thermal stress concentration factor a, in the formula (19) should be set
as ag, =2 unlessit provesto compute a different value.
Assuming quasi-stationery temperature in the isolated wall of e ement,
the temperature difference on the external surface will be
A3=89 -9 =const=A9 [17] and may be treated as the function of

temperature change rate vy

1
AY=—-@ -V, S, (20)
aS
where:
ag — temperatureequalization factor,
Vg — temperaturechangerate,

@&; — shapefactor.
The shape factor &;=-0,4 may be read from the graph (fig. 3) [17] or
evaluated from the formula:

:l- (u02 _1) ) (3‘u02 _1) _4‘u04 'In(uO)

()
'8 U, -1 (u,” -1’

where ug = 1,1 isaquotient of external surface diameter and internal surface
diameter of the element:
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-0,48

-0,45

@
-0,40

(u2-1)- (3uZ -1)- 4ul- Inu,
(u-1)-(up- 12

Rys. 3. Shape factors @+ for cylindrical shells

If except of the internal pressure there is no significant external forces
and torques acting on the element, then the total stress may be evaluated as
the sum of thermal stress and stress from pressure:

0= Opt g (23)

Based on the determined adjusted allowable reduced amplitude of stress
changes Ag; for each of load cycles, the values of allowable maximum Ag;
stress and allowable minimum stress o, were evaluated. They are used to
limit stress o during start-up and shutdown. Finally, the allowable

temperature differences and rates, with which the el ement may be heated
and cooled, should be evaluated.

For identification of the minimum stressin a cycleov-i , the formula (24)
was used. The absolute quotient of the allowable thermal stress in the
beginning of the shutdown to the allowable thermal stress in the beginning
of the start-up, occurring in the formula (24), was assumed as y = 1 for the
symmetry between start-up and shutdown:

A 2
o, — Oy, — Ao,

vo_ v ip
Oy= O,+ 1y (24)
where:
&ip — gtress from the minimum pressure,
6, — stressfrom the maximum pressure,
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y  — (quotient of the allowable thermal stress in the beginning of
th shutdown to the allowable thermal stressin the beginning
of the start-up.

Due to the fact that the steam flows through the mentioned element, thereis
no necessity to reduce the stress minimum limit in order to maintain the
protective magnetite layer. Hence, the minimum stress in the cycle is

o, =-131,2MPa.
The values of allowable minimum stress o, and adjusted reduced

alowable amplitude of stress changes Ag; dlow to determined the
allowable maximum stress 8i . It was determined from the formula (25) and

is equal to ¢, =429,5MPa. In that case also, there is no necessity to

reduce the stress maximum limit in order to maintain the protective
magnetite layer

G,=Ac + G, (25)

where;
&i — alowable minimum stressin a cycle,

Ao, — reduced adjusted allowable range of stress changes.
Utilizing maximum and minimum allowable stress, there is possible
to determine allowable temperature differences during start-up and
shutdown. On the base of formula (23), the allowable stress in the
beginning of the start-up o consists of stress i, from pressure and stress
ai ¢ from non-homogeneous distribution of temperature. Taking into account
that in the beginning of the start-up o; = &, and oip= o, , the thermal stress

oig may be determined from this formula. It is, by formula (19), directly
proportional to the difference of temperature 9, (the average temperature
on thewall thickness) and §, (the temperature of thewall’ sinternal surface).
Taking values of the thermal dress o;4 and material properties: B4 (linear
temperature expansion coefficient), agy (thermal stress concentration
factor), v (Poissonsratio) i E, (Young e astic modulus), there is possible to
determine the allowable difference of the temperature in the beginning of
the start-up A9, = —17,1 K. It is defined by the formula:

A% =9,-9=A=v GO

201



Differences of the temperature in subsequent phases of heating and cooling
of power block elements are calculated analogically. They are described by
the following formulas:

— the alowable temperature difference in the ending of the start-up
AY- =-581K:
1-y ©,—0

A =9 -9 = : =, (27)
! ﬂLS ’ Es a

— the allowable temperature difference in the beginning of the shutdown
A% =011 17,7 K:

1-y G =0 (28)
A =9 -9 = : ,
! ﬁLS ’ Es a

— the alowable temperature difference in the ending of the shutdown
A3y =58,1K:

1-v OA'i _&ip (29)
A =9 -9 = . ,
' ﬁLS ’ Es a

The relationship between allowable temperature difference and pressure is
presented on Fig.4.

e

Fig. 4. Graphical presentation of the allowable temperature difference A9 as
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afunction of pressureinside e ement

Finally, the alowable heating rates in the beginning and ending of the start-
up and the allowable cooling rates in the beginning and ending of the
shutdown may be evaluated. For this purpose, the calculated allowable
temperature differences are taken and set into formula (20). It gives the
starting relationship to cal culate all owabl e hesting and cooling rates:

aS
V, = ‘A9,
’ (Df'sg (30)
where;
a — temperatureequalization factor,
S — substituted thickness of the e ement’ swall,

@&; — shapefactor.
For the smplicity of expressions, the factor V was introduced in the code:

a

V= .
(pf'soz

(31)

After considering the factor V, the allowable heating rate in the
beginning of the start-up is expressed by the formula (32) and is equal to
Vg = 2,8 K/min.

Vgr =V -AG. (32)

The alowable heating rate in the ending of the start-up is expressed by the
formula (33) and isequal to vy [ = 9,2 K/min.

Vg =V A, (33

The allowable cooling rate in the beginning of the shutdown is expressed by
the formula (34) and isequal to vy = [1112,8 K/min.

Vgo =V -AS,. (34)

The allowable cooling rate in the ending of the shutdown is expressed by
the formula (35) and isequal to vy [1 =117 9,2 K/min.

Vg, =V-AY,. (35)

Th relationship between allowable rate of temperature changes and pressure
isshown in Fig.5.
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Fig. 5. Graphical representation of the maximum rate of temperature change

depending on the pressure inside the element
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Abstract

The aim of this paper isto present a sensitivity analysis of the approachesto
the problem of a calculation accuracy for a stress concentration factor
according to the method recommended by PN-EN 19952-3:204/Ap1:2005
code by making use of a fuzzy numbers calculus. System of subsequently
conducted formulas, being provided by PN-EN 19952-3:204:Apl:2005
code, is decomposed and analysed in three ways: by classic maximum error
approach, by massive random errors approach and by fuzzy numbers
approach. The results obtained form the outline of the guidelines can be
used for future applications in smilar analysis of accuracy. Worked out
approaches and conclusions may be of a significant value for those
conducting similar analysis of accuracy in technological processes based on
ISO/PN-EN codes' recommendations.

Keywor ds: methodol ogy of research, numerical techniques, fuzzy numbers,
random numbers, stress concentration factor

1. Introduction

The stress concentration factor is introduced by PN-EN 19952-
3:204:Apl:2005 code “Water-tube boilers and auxiliaries — Part 5:
Manufacture and construction of boilers pressure parts’ [5] defining semi-
empirical formulas and alternatively nomogram plots for identification of
the maximum stress in an element of a boiler. A warning about inaccuracy
of the presented method is explicitly included in the code. Taking into
considerations that identification of the maximum stress in a boiler on a
project stage is critical for safety, there is very important to make a
sensitivity analysis of the recommended method to determine possible error
ranges.
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Large boilers are build as unique or low series, especially for power plants.
Probability densities of boilers parameters are unknown or they are very
inaccurate. It is a cause why a fuzzy numbers based [1] sensitivity analysis
is involved in this article. Overdl, this andysis may be treated as an
extension of the well-known maximum errors determination [3, 7]. As an
auxiliary method for comparative reasons, a method of probability density
determination by making use of a massive set of random parameters (so
called ‘brute force') [8] isalso included.

For the mentioned above reasons, three approaches to the sensitivity
analysis are presented in this article: a classic maximum errors analysis, a
massive set of random parameters approach, a fuzzy numbers analysis.

2. Decription of theapproach
2.1. The object of investigation

Water-tube boilers have typical shapes where avery large boilers drumis
joined with arather small pipe (Fig.1.).

. _ In the joint, very large stresses are

o | T induced by a temperature and an

f*— Ty T internal pressure. In the fact, the

i TTF largest stress in a construction is

i : typically observed just in the joint.

i "l Due to thisfact, the determination of

| | { the possible largest thermal and

[ : pressure  stress  is  extremely

= o important for safety of a boiler
Fig. 1. Thedrum-pipejoint of the utilization.

boiler (an example)

The set of formulas proposed by PN-EN 12952-3 code has aform of
subsequently calculated expressions where successors depend on
predecessors. The four geometrical properties: eqs — a drum wall thickness,
em — a pipe wall thickness, dy, — a pipe external diameter, d, — a drum
external diameter are treated as input values. Next, remaining geometrical
parameters are computed:
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k=" (1)
Ens
d.b = dob -2 €rb 2
di:do_z'ems (3)
d +d
— [o] [} 4
== ©
d, +d,
— o i 5
d., 5 )

where: k —a quotient of a pipe wall thickness to a drum wall thickness, d, —
a pipe internal diameter, d — a drum internal diameter, d.s — an average
drum diameter, dy, — and average pipe diameter. Then, semi-empirical
approximation formulas (second order polynomials) are involved by code to
compute two factors A and B:

A=-114-k*-0,89-k+1,43 (6)
B=0,326-k?-0,59-k +1,08 7)
Next, the substitute factor & is calculated:
d d
g=—tb. = ®)
d. \2-e,
At last, the stress concentration factor ais computed from the formula
(x:2,2+eA-§B ©)]

As an aternative method for determination of the stress concentration
factor, the code proposes utilization of the nomogram plot.

The formulas cascade presented above seems to be rather sensitive for
imperfection of the input parameters, especially due to dividing and
exponential operations. The detailed derivation of the analysis formulas
goes beyond the size of this article. In the subsequent chapters outlines of
approaches will be described.

2.2. Maximum errorsapproach

Four geometrical parameters: ens—adrum wall thickness, e, —a pipe wall
thickness, d,, —a pipe external diameter, d, —adrum external diameter are
treated asinput values biased with assumed maximum possible errors.
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To avoid the necessity of formulas derivation [3, 7], a hypercube
approach was involved. It leads to the description of every input parameter
as a triple the lowest possible value, the nomina value, the greatest
possible value. Applying of these triplets to the sequence (1-9) of formulas
leads to obtaining a set of 81 = 3* possible results. Then, the minimum and
maximum values of stress concentration factor may be selected from this
et

Due to the lack of a knowledge about distribution of an existence
certainty inside the minimum-maximum range, the only possible function
describing behaviour of the stress concentration factor is rectangular shape
over thewholerange[3, 7].

2.3. Random number s appr oach

Four geometrical parameters. ens — a drum wall thickness, ey, — a pipe wall
thickness, d,, — a pipe externa diameter, d, — a drum external diameter are
treated as input values being random variables described by normal
(gaussian) digribution with known mean (nominal value) and assumed
standard deviation [3, 7].

The derivation of the accurate probability density formulas for so complex
cascade of non-linear expressions (1-9) mentioned above is so difficult [4]
(it involves untypical non-gaussian distributions) that the simulation-based
iterative method was selected.

Four simultaneously working random generators [8] give values for four
input parameters. ey — a drum wall thickness, e, — a pipe wall thickness,
dop — @ pipe externa diameter, d, — a drum external diameter. Next, the
expressions cascade is involved to obtain a value being a results for this
specific quadruplet of input parameters. Thisiterative step isrepeated many
timesleading at last to the large set of obtained values.

The set is analysed with typical statistical methods [3, 4, 7] induding
descriptive statistics and non-parametric tests. The empirical distribution of
probability (a histogram) is plotted for the set.

2.4. Fuzzy number s appr oach

Four geometrical parameters. ens — a drum wall thickness, e, — a pipe wall
thickness, d,, — a pipe externa diameter, d, — a drum external diameter are
treated as input values being triangle fuzzy numbers [1, 2, 6]. The related
support contains range limited by possible minimum and maximum errors.
Therelated one-point core is determined by a nominal value of a parameter.
All subsequent intermediate and final variables are evaluated numerically
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from formulas (1-9) according to specific rules of fuzzy numbers
evaluations [1]. The related membership functions are described by tables
of values; analytical solutions weretoo difficult to identify.

3. Description of achieved results
3.1. Maximum errorsapproach

A typical drum geometrical properties were taken into calculations. ens = 90
[mm], en, = 6 [mm], do, = 102 [mm], d, = 1880 [mm]. Maximum errors of
€ms, Emp and dy, areassumed as 1 [mm].

4 The maximum eror of d, is
assumed as 5[mm] due to ovality.
1 — The final result obtained is

described by triplet (2,797; 2,815;
2,833), where a left value is the
range minimum, acenter vaue is
the range mean and a right value is
the range maximum. A
characteristics of the obtained error
range is presented on a plot (Fig.2),

Existence of value

0
\ \

2.76 2.8 2.84
Stress concentration factor o

Fig. 2. Variability range of the stress
concentration factor « obtained from
maximum error approach (0O — outside

where outcome of O describes
outside of the range and outcome of
1 describes interior of therange.

range, 1 —inside range)
3.2. Random number s appr oach

A typical drum geometrical properties were taken into calculations: ens = 90
[mm], en, = 6 [mm], do, = 102 [mm], d, = 1880 [mm)]. Standard deviations
of these variables were inversely calculated from halves of 95% confidence
intervals being assumed as 1 [mm]. The proportional ratio for this
calculations obtained from cumulative normal distribution is equal to 1,96.
The size of random samples vector was assumed as 10.000 draws.

The result obtained is a vector with mean value 2,815 and standard
deviation of 5,25-10°.
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1600 —

1200 —

800 —

400 —

Samples inside subranges

|

2.76 2.8 2.84
Stress concentration factor o
Fig. 3. Variability of the stress
concentration factor « obtained from
random numbers approach with the
best fitted normal distribution

3.3. Fuzzy number s appr oach

In a fact, the obtained distribution
(Fig.3) is not drictly normal
distribution due to non-linearity in
formulas. It is slimmer than the best
fitted normal distribution. Three
tests of normality (Kolmogorov-
Smirnov, Shapiro-Wilk, Lilliefors)
performed for the obtained data
returned p-value less than 0,01. It
means that null hypothesis about
normality of obtained digribution
have to be reected: the obtained
distribution isnot normal definitely.

A typical drum geometrical properties were taken into calculations: ens = 90
[mm], én = 6 [MmM], dop = 102 [mm], d, = 1880 [mm]. All mentioned
variables were treated as triangle fuzzy number i.e. triplets build from real
numbers. Halves of supports for ey, emw and dy, were assumed to be 1
[mm]. The half of support for d, were assumed to be 5 [mm] due to ovality.

1 —

o
o]
\

o
(o))
\

Membership
o
N
|

o
N
\

R
\ \ e

o

2.76 2.8 2.84
Stress concentration factor o
Fig. 4 Membership of the stress
concentration factor « obtained from
fuzzy numbers approach (visible
aliasng is caused by a limited accuracy
of numerical approximation)

All subsequent fuzzy numbers
calculations were provided
according to formulas (1-9) and to
rules defined by Dubois and Prade
[1] for afuzzy arithmetic.

The obtained result is a curve
(Fig. 4) very smilar to a triangle
due to rather small supports of input
variables. An obtained support is
ranged from 2,78 till 2,85. The core
has a value of 2,815. The deviations
from perfect triangle shape are
negligible. Small imperfections of
smoothness are caused by a limited
accuracy and discretization of fuzzy
shape numerical approximation.
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4. Conclusions

Three different approaches to a problem of a sress concentration factor
accuracy are presented in this paper. Numerical method of factor’s calculation
recommended by PN-EN 12952:3 code is decomposad into a sequence of
formulas and then evaluated by (@) maximum error method, (b) random
numbers method and (c) fuzzy numbers method. An example of a dress
concentration factor related to a typica drum is discussed. The values ranges
obtained from calculations are very smilar but characterigtics insde the range
aredifferent.

The method of the maximum errors is the most pessmigtic. The width of the
error interval is not the biggest but uniform shape gives no information about
expectationsinsde therange.

The method of the random numbers gives the biggest amount of information
but smultaneoudy it requires the largest samples or alternatively a precise
knowl edge of probahility digtributions.

The method of fuzzy numbers is intermediate between the previoudy
mentioned. Range of error is apparently larger than that of the maximum
error method, but the shape of membership functions shows that certainty is
highly concentrated in the centre of the interval while the tails have a
membership of less than 0.4. Smultaneoudly that method requires less
amount of information and less precise information than random numbers
method (probability approach). Guidelines for application of the method
include short series, unique products with assessed error distribution
(subjective probability) or distributions with uncertain parameters.

In general, it can be concluded that these three different methods estimate
the error interval similarly but differently assess expectations inside the
interval.
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Cexknusa npodjgeM MaTepUHAJOBEeACHHUS

MHOJYYEHUE, CTPYKTYPA, MEXAHUYECKHUE
W CBEPXITPOBOJAIIAE CBOMCTBA
MHOTI'OCJIOMHBIX MUKPO- 1
HAHOCTPYKTYPHbBIX KOMIIO3UIIMOHHBIX
MATEPHUAJIOB, IIOJTYYEHHBIX METOJJAMH
MMPOKATKHA U JIN®DY3ZNOHHOM CBAPKH

Koparcos B.I1.
HUncmumym pusuxu meépooeo mena PAH, 142432, 2. Yepnozonoeka, Mockoeckas 061, ya.

Axaodemuxa Ocunvsna, 2, Poccus, korzhov@issp.ac.ru

IHonyyenne xkommo3uToB. HaHOCTpyKTypHBIE  MaTepuabl
WHTEPECHBI TEM, YTO PACIIUPSIOT NpeACTaBlIeHHE O (yHAaMEHTAIbHBIX
XapaKTEepUCTUKaX TBEPAOrO Tela WU SBISAIOTCA OCHOBOW JJIi HOBBIX
MaTepualioB COBPEMEHHOM TeXHUKU. [[1s uX moIydeHHs MIUPOKO
UCTIONIB3YIOTCS  METOAbl MHTEHCHMBHOM IUIaCTHUYECKOH jaedopmaruy,
Pa3HOBUJHOCTBIO  KOTOpOM  SIBISETCS  MHOTOKpaTHas  IIPOKaTKa
MHOrocioiHbIX nakeros [1]. Eciu B 1-M 1ukie naker cobupaercst uz ¢oisr
JIByX W Ooree pa3sHOPOIHBIX METAJUIOB, TO BO 2-M LIMKJIE OH coOupaercs
YK€ M3 MHOTOCJIOWHBIX ()OJBI, MOJTYYEHHBIX rmocie 1-ro nukma u 1. A. Ha
MpaKkTuke, 4ToObl (oipry Ttommuuon ~0,3 mm mpomedhopMUpoOBaTh 0
tommuHbl <10 xm, TOCTATOUYHO TPEX IUKIIOB.

Mexanundeckne cBoiicTBa. 3akoH Xouia-Ilerua. Bripaxkenuewm,
CBA3BIBAIOIIMM  MEXaHMYECKHe  CBOMCTBa  MaTepuala C  €ro
MHUKpPOCTPYKTYPOH, SIBIISieTCSl M3BecTHasl 3aBucuMocTh Xoiia-Ilerua (XIT)
6 = o0 + K-d°°, B koTopoit mapamerpoM BhICTymaeT pasmep 3epHa d, o —
HamnpsDKeHue TeueHusd, oo M K — KOHCTaHThI, omnpeaenseMble U3
JKCIEepUMEHTa. B MHOrocioMHbBIX MaTepualax C TOJIIMHAMH CJIOEB B
CyOMHKPOKPUCTAINIMYECKOM U HAaHOJIWANla30HaX IapaMeTpoM MOXKET
BBICTYIIATh CPEHSA TOJIILKHA CIOEB t.
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3aBucumoctn XI1 g tBépmoctn HV ot t0°, n3MepseMon B
HaHOMeTpax, ObUIM MOJYYeHbI B MPOIECCEe XOJMOJHON MPOKATKH CHavasa
Jutst MmHorocioiueix komno3uros CU/Nb u Cu/Fe, a 3atem st Nb/Nb50TI
(50%Ti) [2-4]. s xkommozutoB CU/ND Ha 3aBucumoctu XIT MoxHO ObLIO
BBIJIENIUTH /1Ba ydacTka (puc. 1,a). B nntepBane TommuuH or 100 go 25 wm
ona umena Bux: HV(MIla) = 700 + 9600-t°°, a B unrepane 25-5 nu
HV(MIla) = 2310 + 1580-t°°. Ywmenbmenne xoucrautsli K B 6 pa3
O3HAYall0 HM3MEHeHHe HS(P(PEKTHBHOCTH MEKCIOHHBIX TPaHHI, Kak
MPENATCTBUN Ul CKONBXKEHMs JUCIOKAIMd. AHalu3 TEKCTYphl MOKa3ad,
YTO W3MEHEHHE HAKJIOHA CBS3aHO ¢ TeM, 4to B ciosx Cu m Nb mpu
JOCTIXKCHUH TONIIUHBI 25 HM (OPMHPOBAIUCH TEKCTYPHI, MPU KOTOPBIX
IUIOCKOCTH W HANpPAaBJICHUS  CKONBXKEHUS  CTAHOBWIHCH  IOYTH
napaieNbHbIMU PYT APYry. DTO OONerdano meperadyy CKOJBKEHHS U3
ciost B croid. B cimyaae NB/NDB5SO0Ti [6] (puc. 1,6) u Nb/Nb31Ti (puc. 2,a),
rne oba komronenra uMmenu OLIK-pemérky, Tekctypa B 000HX ciosx Obuia
onuHaKoBa, U Bbipakenne XII umeno omun Hakion: HV(MIla) = 1688 +
2125¢°°,

325 2800] ¢
a -
o 00 . 2600 -
C 275 - S 2400 o
= 250 2 _-
= 2200 .
= - 2000 -
© 200 > Y
>" 175 T 1800
T 150! 1600-
0.1 02 03 04 05 0.1 0.2 03 04 05
1/2 -0,5 0,5 -0,5
17, 1M 177, Hm

’

Puc. 1. 3aBucumocTu TBEPAOCTH MHOrocjoiiHbIX KommnosutoB CU/Nb (a) u
Cu/Nb/Nb50Ti (6) ot t °° (t — cpemusist To/IMHA CI0EB )

IMonmy4eHsl Takxke mnoauuHsronmecs 3akony XII 3aBucumocTH
TIPE/INIOB TEKY4YEeCTH Og1 (puc. 2,0) M Gp, W Tpeieia MPOYHOCTH TpHU
pactskenuu i komno3utoB CU/ND/NDB31Ti u npenenos npoynoctu npu
pacTskeHu U u3rube s kommnosutos Cu/Fe,
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Puc. 2. 3aBucumocths TBepgoctu HV (a) u mpenena TekyuecTH 6p; (0)
xommno3uta Nb/Nb31Ti or t°°. @ — nocie mpokatkn; O — mocae npoxaTky u
orkura 360°C, 3 u

CaepxnpoBoasiue cBOiicTBA. 463 TEOPETUYECKOT O
paccMOTpeHHUsT B3aMMOJCHCTBUSI BUXPEH MarHUTHOTO MOTOKA C IJIOCKOW
MOBEPXHOCTBIO  CBEPXIPOBOJHMKA 2-r0  poaa ciexyer [7], dyTO
CBEPXIMPOBOANIAS IIACTHHA TONMUHOW O»A (A — rI1yOHMHA TPOHUKHOBEHHS
MarHutHoro monss H) B CMEMmIaHHOM COCTOSIHMM CIIOCOOHAa HECTH
3HAUMTETbHBIH (~10° A/C‘MZ) TOK. 3aMEHHM TOJICTYIO IUIACTHHY HaOOpoM
TOHKMX TUIACTWUH, HWCKYCCTBEHHO pa3/eNEHHBIX CJIOEM HOPMAaJIbHOIO
Merauia. Tok Oyzer Teyb MO KaKAOH W3 IUIACTHH, W B LIEJIOM IO BCEMY
CEYEHUIO KOMIIO3UTHOI'O CBEPXIPOBOIHHMKA OyneT WATH OONBIIOH TOK.
Taxkast cutyanusi peanusyercs B MHorocioiusix kommozutax CU/NB/NDTI
[8], B xotopeix cimou u3 ceepxmnposojsmuiero NbTi-crmaBa paspensiuch
crnoamu Huoous. OtHomenue jofjci (jof U joo — KpHTHUECKHE IUIOTHOCTH
TOKa NpU TapajuleIbHOM M NEepHeHIUKYIsIpHOM opueHTammax H u
TUIOCKOCTH ~ JIEHTBI COOTBETCTBEHHO) IMOBBIINIAJIOCH C  yMEHBIIEHHEM
tommuHbl cnoéB W mpu t < 10 mm moctwramo ~210, a B OTHENBHBIX
sKkcriepuMeHTax Morjio mnpesbimark 2000 (puc. 3). Takas Bbicokas
AHHU30TPOIHSA | CBUIETENILCTBOBANA 00 3((EKTHBHOM 3aKPEIUICHUH BUXPEH
Ha MPOTSHKEHHBIX MTockux rpanunax NbTi-Nb.
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Puc. 3. j4/jc. B 3aBucumocTn ot t Nb31Ti (1,2 1 6) u Nb50Ti (3-5) s H=6T: 1
u 3 —6e3 orkura; 2 —360°C, 3 u; 4—400°C, 3 u
Puc. 4. Muxpocrpykrypa komnosuta Ni/Al mocaae orxura npu 1100°C

Mpmuorocnoiiupiii  mukpoxkomnodutr Ni/Al  monmydeH  Meromom
mddysuonnoii capku. ITocie Tepmoodpadorku npu 1100°C B pesyibraTe
B3aMMOJICHICTBUSI HMKENS W QIIOMUHUS 00pa3oBajack MHOTOCIOHHAs
CTPYKTYpa M3 OTHOCHTENbHO IUIACTHYHOro TBEpAoro pacteopa Al B Ni u
yrpoussttonero uarepmerammiaa NizAl (puc. 4).
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RECYCLED BIODEGRADABLE MATERIALS
In the article there are presented testing results of materials derived
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from combining traditional materials coming from petroleum and recycled
biodegradable materials of natura origin — polyactide and oxodegradable
polyethylene. These materials are promising alternative for irretrievable
loss of money and energy used for production of biodegradable and
degradable materials during the process of their decomposition. Our test
results confirm the capabilities and usefulness of the development of this
technol ogy.

INTRODUCTION. The need for research on materid recycling of
traditiona polymers and oxo-biodegradable and biodegradable polymer
blends, takes with the fact of their simultaneous application, mainly in the
packaging industry and the use of their, after storage, without any
segregation.

In the case of biological recycling we lose forever the materid;
regardless whether biodegradation takes place in aerobic or anaerobic
conditions leads to the formation of greenhouse gases. Energy loss, in the
case of composting of biopolymers, are even higher since their production
requires higher levels of energy in compare to energy consumption of PE
production from a petrochemical feedstock.

OWN TESTS

The test material. Mixtures of PE LD with polylactide recyklates (PLA),
derived from packaging and oxo-biodegradable polyethylene film (PEqs),
with contents of recyklates up to 50% in the mixture were tested.

From these materials by extruder counter-rotating, twin screw extruder
Gottfert, the polymer blends were prepared. The mixtures prepared in such
way, in the form of granules, the standardized tests paddles, made by
injection molding and by extrusion blow molding — films, were prepared
with.

Madetest. For the prepared sampl es the following tests were performed:

- dongation at bresk and tengle strength (for paddies)
according to PN-EN SO 527-1:1998, usng the speed of
gtretching 2700mm/min.

- toughness (for the films) in accordance with PN- EN 1SO
7765 - 1:2005. Grot of the methods A type and height of decrease
of 400mm were applied.

- melt flow index in accordance with PN-EN 1SO

1133:2006. The results are presented in Figures 1, 2 and 3
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Rys. 1. Wytrzymalosé na Rys. 2. Wydtuzenie wzgledne przy
zerwanie w funkcji sktadu zerwaniu w funkcji sktadu mieszanki
mieszanki
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Rys. 3. Udarnos¢ folii w funkcji skladu mieszanki

CONCLUSIONS. On the base of tests have been realized can be
concluded that biodegradable plastics material recycling isan economically
reasonable alternative to their degradation in the natura environment. The
materials obtained on this way are characterized by satisfactory strength
properties over traditional materials such as PE LD. Biodegradable plastics
additive causes only a dight decrease in srength, while increasing the
relative elongation at break. Improve the plastic characteristics can be seen
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also in the case of film toughness investigation. Particulary, for improving
of the plastic properties the polylactide allowance isresponsible.

The tested materials could be successfully used to produce |ow responsible
elements of a certain time of use, reducing in the same time the demand for
traditional materias in their production. All tested mixtures showed good
susceptibility for processing. On the basis of tests, it was found that the
addition of PLA to PE LD can be successfully used in a wide range of
modification of its rheological properties.

It should be noted that the combination of PE LD and
biodegradable natural origin material becomes more susceptible to
degrading agents, and microorganisms. This may result in a faster
decrease in mechanical properties and constitute a factor which must
be taken into account already at the stage of the selection of materials
for a particular purpose.
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Recently research topics concerning enzymatic catalysis concentrate on
possihilities to introduce biotechnological methods to large-scale industrial
processes. Lipolytic enzymes are among most perspective biocatalysts for
application in the field due to broad substrate specificity and large spectrum
of reactions catayzed. Consequently, enhanced attention is pad to
experimental investigation of various lipases both at laboratory scale and in
pilot technological trials. Experimental applied studies of lipolytic enzymes
attracted interest of Lithuanian indudtrial corporations and research
ingtitutes due to governmental program for Development of Industrial
Biotechnology started on 2007. Recommendations referring on results of
scientific experiments are expected to help establishing technological
schemes and creating new biodegradable products of high value.

Firg, investigations of possibility to use enzymatic catalysis by lipases for
production of biofue components are till topical worldwide. Recently the
high attention is paid to biofuels of second, third and fourth generation. We
investigated possihilities to synthesize butanol fatty acid esters by lipase-
catalyzed transesterification processes converting few oils of loca
availability. Reaction conditions were optimized and few commercia
lipases or hiocatalysts of screened producents were analyzed. Butanol
esters-based biofuels are more suitable for engine operation comparing to
methanolic of ethanolic biofuels. Conversion of rapeseed, sunflower,
linseed and camelina oils was investigated. The highest degree of ail
conversion was 60 % of mixed butanol fatty acid esters from sunflower oil
and 56 % of products from rapeseed oil. Conversion of linseed and
camelina oils by transesterification with butanol was not yet served the
purpose, not only because of lower degree but also due to nongtandard
composition of camelina oil (high acidity) and high price of linseed oil as
feedstock. Unfortunately, all processes mentioned were long lasting (few
days) so enzymatic catalysis seemed to be not managing for butanolic
biofuel production still. Emulsification of oils was found to enhance
efficiency of the reaction athough certain emulsifiers depressed enzymatic



activity and heterogeneous phase look like causing additional problems for
process control.

Second, lipases could be used for biosynthesis of components of
biolubricants and biodegradable bioplasticizers such as fatty acid esters of
glycols, various higher acohols, trimethylolpropane and other. There was
determined that direct transesterification of oils was not efficient,
consequently oil-derived methyl oleates should be better substrates for the
reaction. The highest yields were 90 % of 1-heptyl oleates, 89 % of 2-octyl
oleates and 72 % of 2-ethyl-1-hexyl oleates when transesterifying rapeseed
oil-derived methyl oleate with higher alcohols by selected lipases for 48
hours under optimized conditions. The same reactions with glycols were not
satisfactory as yield of objective products did not exceed 30 % even after 72
hours. Moreover, glycols were found to inactivate lipases.

Reaction of fatty acids or their esters with short-chain alcohols with

trimethyl ol propane (TMP) is complex process as high temperature (60°C)
and vacuum conditions (about 25 mbar) are necessary for

the effective proceeding. Transesterification of pure or emulsified
oils even more complicated the process in our experiments. Further analysis
was oriented to transesterification of rapeseed oil-derived methyl ol eates, of
commercial oleates of short-chain alcohols with TMP or to esterification of
oleic acid with TMP. The best results were obtained when processes were
catalyzed by screened lipase from local producent. 85 % of mixture of TMP
di- ir trioleates was synthesized during 72 hours from methyl oleate under
vacuum conditions. Avoiding vacuum caused longer duration of the
reaction due to inactivating effect of methanol released. TMP esters
synthesized by biotechnological method were tested for toxicity on
experimental animals and were confirmed as nontoxic. So esters could be
safely added to bioplasticizers as components of plastic toys and ware.

Third, lipases could be useful for biosynthesis of natura emulsifiers and
stabilizing agents as additives to cosmetics, food, detergents and other
industrial products. In the present research lipases were tried for synthesis
of glycerol fatty acid esters from transesterification of oils or direct
esterification of oleic acid with glycerol. 65 % of mixture of glycerol mono-
and dioleates that are principal emulsifying agents was derived under
optimized conditions. Experimental mixtures were tried in laboratory of
local producers of cosmetics. Conditions of the reactions are till under
development in order to provide best preparations. Collaboration with local
producers of laundry and hygiene means should help to introduce lipolytic
enzymes for directed biosynthesis of high value products. The problem of



utilization of glycerol that is waste product of biofud industry could be
partially solved in thefield.

Lipases are a'so known to be able to synthesize fatty acid esters of sugars
(detergents, stahilizers, emulsfiers), of vitamins C, E, D (antioxidants), of
nucleosides (therapy tools) and other. We screened a number of lipases for
modification of series of sugars and vitamins C and E with few fatty acids.
As those reactions are not very typical for lipases low degree of conversion
was reached under usual conditions. Only near 15 % of glucose, lactose,
galactose or arabinose oleates in reactions catalyzed by different lipases
tested was detected even after 72 hours. Other sugars were modified at even
less degree. Fatty acid esters of vitamins are not only stable derivatives
providing antioxidative properties but also should be source of essential
vitamin and fatty acid as supplement. Preliminary results showed that few
lipases tested were not proper for effective modification of water soluble
vitamin C and oil soluble vitamin E with oleic acid. Only traces of desired
products were found after long period. Those reactions should be under
future investigation.

Vitamin E as supplement is usually stabilized by oils such as castor oil. This
oil is rich of ricinoleic acid and aso could be converted by
transesterification with polyols including glycerol and TMP to produce
units for polyurethane synthesis. We started to analyze possibility to apply
lipolytic enzymes for specific reaction of castor oil with glycerol. At least
rather fast hydrolysis of castor oil was observed. Investigation of the
reaction is under progressin our laboratory.

Free fatty acids as products of industrial processes could also be used in
certain experiments of medical profile as those were found possibly to be
inducers of apoptosis. So alternative antitumor agents based on derivatives
of fatty acids that could possibly run regression of cancer cells devel opment
recently became the focus of attention.

Insghts of fields where lipolytic enzymes can be applied based on our
scientific investigations and genera knowledge areillustrated in Scheme.
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Scheme. View of fields for application of lipase-catalyzed processes.
Research Council of Lithuania (Contract No. PBT-07/2010-2) is
gratefully acknowledged for financia support.
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The use of enzyme-mediated processes can be traced to ancient
civilizations. Nowadays it is even more important. Lipases (EC 3.1.1.3) can
be considered to find application in a number of processes including large-
scale catalysis and they are known not only to catalyze hydrolysis, but also
the reverse reaction: esterification and transesterification. DNA
recombination enabled to reduce the cost of biocatalysts but still the ability
to use enzymes at industrial level islimited due to instability of the majority
of enzymes. Immobilization provided an easy way to stahilize enzymes and
also allowed to regenerate biocatalysts for cyclic use.

The ability of several lipases to catalyze some biotechnologically
important processes was investigated and the optimal process conditions
were determined using TLC, titrimetric, computer analysis methods and
response surface methodology (RSM).

The optimal conditions for lipase-catalyzed transesterification of
various oils with acohols were identified to vary dramatically in different
organic solvents (especially important was the content of water and
methanol). Reaction time required to hydrolyze all rapeseed oil varied from
15 min to 24 h. The hydrolysis was more favourable in tert-butanol, while
synthesis reactions were more effective in n-hexane The quantity of
methanol and added water, reaction type and temperature were determined
as critical parameters in the synthesis of biodegradable trimethyl ol propane
ester of oleic acid.

From the practical approach, lipases of different origin were
screened for various substrates and reactions important for biotechnology to
search for optimal conditions. Fatty acids (FA) esters: p-nitrophenyl acetate
(p-NPA), p-nitrophenyl butyrate (p-NPB), p-nitrophenyl caprylate (p-NPC),
p-nitrophenyl caprate (p-NPCa), p-nitrophenyl laurate (p-NPL), p-
nitrophenyl myristate (p-NPM) and p-nitrophenyl palmitate (p-NPP) were
purchased from Fluka and Sigma. Commercial lipases (gift of JSC
»,BIOPOLIS", Lithuania) analyzed were shown to be specific to p-NP fatty
acid esters of medium chain length athough Lipolase100 LEX aso showed
relatively high hydrolytic activity on p-nitrophenyl pamitate. (Fig. 1).
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Fig. 1. Substrate specificity of soluble commercial lipases. Solutions of p-
NPB, p-NPC, p-NPL and p-NPP in propan-2-ol were used as substrates.

Catalytic potential of immobilized Enterobacter aerogenes lipase
(JSC,BIOCENTRAS", Lithuania) samples to esterify oleic acid with
methanol both in agueous and organic media and to hydrolyze rapeseed ail
was found to be analogous to the one, determined for PU-attached
commercial lipases Lipolase 100 LEX and Resinase HT (Fig. 2).
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Fig. 2. The progress of lipase-catalyzed esterification reaction of oleic
acid with methanol analyzed by TLC (A — E. aerogenes, B- Lipolase 100LEX;;
C-Resinase HT). The reaction was performed at 30°C temperature; molar ratio
acid to alcohol was 1:2. Reaction mixture was analyzed after: 1—-1h.; 2—-3 h;
3-5h.;4-24h.;5-24h.and 8 h. standingin refregerator.

No significant difference in activity towards p-NPB and medium
chain p-NP FA esters was noticed for polyurethane (PU) and chitosan
(CHZ) immobilized E. aerogenes lipase, the highest hydrolytic activity was
towards p-nitrophenyl caprylate and did not differ from that of soluble
lipase. Therefore soluble and PU-attached E. aerogenes lipase was sdlective
to p-nitrophenyl esters of C8-C10 chain fatty acids although immobilized
sample showed higher activity towards esters of C4-C12 chain fatty acids
(Fig. 3).
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Fig. 3. Substrate specificity of soluble and immobilized Enterobacter
aerogenes lipase. Solutions of p-NPA, p-NPB, p-NPC, p-NPCa, p-NPL and p-
NPM in propan-2-ol were used as substrates.

The lipase showed the highest catalytic activity when esterifying
oleic acid with ethanol and 1.2-ethanediol and dightly esterified the acid
with 1.3-propanediol and was almost inactive for esterification with 2-
hydroxyethyl ether. E. aerogenes lipase hydrolyzed camdina oil more
efficiently than rapeseed ail, that leads to considering the former to be an
alternative source to be converted to biodiesel components

Some commercial enzymes widely used for food processing were
applied for the hydrolysis of triolein (TO) in hexane. Optimum conditions
for the hydrolysis of triolein were obtained using response surface
methodology. RSM is an effective statistical technique for the investigation
of complex processes. The main advantage of RSM is the reduced number
of experimental runs needed to provide sufficient information for
statistically acceptable result. Central composite design was employed to
evaluate the effects of reaction parameters, such as reaction time (20 — 180
min), reaction temperature (30.0 - 60.0°C), and type of the enzyme, on the
specific activity of lipase.

In order to reach the maximum hydrolysis of triolein and the
maximum oleic acid yield with preference to minimize reaction temperature
and time, the datigical analysis and optimization were conducted.
Quadratic model was generated by the design. The predicted optimum
conditions for triolein hydrolysis were: 139 minutes in 50.5 °C using the
Palatase as a catalyst. The highest conversion obtained in given conditions
was 59.6 % of triolein hydrolyzed and 38.9 % oleic acid formed, what was
in good agreement with the predicted values taken from the modd.

Research Council of Lithuania (Contract No. PBT-07/2010-2) is
gratefully acknowledged for financial support.
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HCCJEJOBAHUE MEXAHUYECKHX CBOWMCTB
HEMETAJIVIMYECKUX MATEPHAJIOB B
YCIOBUAX 9KCTPEMAJIBHO BBICOKUX
TEMIIEPATYP

@eduna FOnus Anexceeena
Lenmpanvnoii uncmumym Asuayuonnozo Momopocmpoenus
111116, Poccus, Mockea, Asuamomopuas yxu., 2.

fedina@ciam.ru

HanexxHast olieHKa MPOYHOCTH M pecypca paboTalOIUX B YCIOBUSIX
BBICOKMX TEMIIEpaTyp JJIEMEHTOB KOHCTPYKIMH HEBO3MOXHO 0e3
THIATENBHOIO MCCIEJIOBAHUS MEXAHWYECKUX CBOWCTB KOHCTPYKIMOHHBIX
MaTepuasioB U MOKPBITUHA. J[71s1 mpoBeaeHNs UCIIBITAHUN IIPU IKCTPEMATIBHO
BeICOKHUX (10 2200°C) TemmeparypaX HEOOXOAUMO PENIUTH PS CIOMKHBIX
npo0JieM, CBS3aHHBIX C HAarpeBOM 0OpasloB [0 YKa3aHHBIX TEMIIEpaTyp,
MONy4YeHHEeM  TpedyeMoro  TeMIepaTypHOro IO, CO3/IaHHEM
paboTOCIIOCOOHBIX  3aXBaTOB, OOECHEYEHHEM TNPHIOKEHHS HarpysKH,
LEHTPUPOBAHUS, NPOBEACHHUS HEOOXOANMBIX M3MepeHui. B To ke Bpems
OorbIlIOe 3HAYEHUE UMEET YYeT crieln(UUecKuX (pU3NKo-MeXaHHIeCKUX M
TEXHOJIOTUYECKUX CBOMCTB HCCIEYyEMBIX MaTEPHUATIOB.

B LIMAM pa3paboraH KOMIUIEKC YHHKaIBHOIO O0OpYIOBaHHS JIJISt
BBICOKOTEMIIEPATYPHBIX ~MEXAaHMYECKUX MCIBITAaHUH, a Take s
orpezieieHust Koa(pPUIHUEeHTa TEMIIEpaTypHOro pacuiupenus. Vcnpiranus B
nevax CONPOTUBIEHUS HpH Temreparypax jgo 2200 °C mpoBomsrcs B
BaKyyMe€ C HCIIOJIb30BAaHHEM OCHACTKM W3 TYrOIUIaBKUX CIUIaBoB (puc.l)
WM B 3aIIUTHOH Cpejie ¢ IPUMEHEHUEM OCHACTKU M3 YIIIEepOA-yIJIEPOAHBIX
MaTtepuayoB (puc.2).
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Puc. 1 3axBaThI U3 yriiepoa-yriepoaa JJisi onpeaesieHusi NPOYHOCTH MPH
paCTs:KeHHMH B 3alIIUTHOI cpene.

Puc. 2 BorsgpamoBblii 3aXBaT ISl OCJIEA0BATEIbHOT0 UCTILITAHUS HA H3TH0
nsTH 06pa3uoB mpu Temnepatype a0 2300°C B Bakyyme

Jlns mpoBeNeHUs MCIBITAHUA B BO3MYIIHOM cpele MPUMEHSIOTCS
KOPOTKO30HHBIE meun conporusierus (mo 1600 °C) (puc.3) wu
orpaxarenshsie rieun (o 1700 °C, a B nmepenexruse 10 2000 °C, B KOTOPBIX
3aXBaTbhl HAXOJSITCS BHE 30HBI MEYH).

Puc. 3 OcHacTka U3 KepaMHKH 1J1s1 HCIBITAHUI HA M3rHO NPU TeMnepaType 10
1400°C B Bo3xymHOii cpege.
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B nanHO#T paboTe paccMaTpUBAKOTCS MPOIECCHI BBIICICHUS psa
TSDKENBIX METaJUIOB, HAnOOoJIee YacTo BCTPEYAIONIUXCS KaK 3arpsi3HATENIeH
BOJI PA3JIMIHOTO MPOUCXOXKJICHUS C TIOMOIIBI0 HU3KOTEMIIEPATYPHOTO
mia3MeHHoro ekTponusa (HTIID).

[Ipn BBemeHMM B OWIUCTHWIUIAT HEOONBIIMX KOMMYECTB COJEH
METAJIJIOB, CTOAIIUX B Psiy aKTUBHOCTU B Oojiee OTpHULATENIbHON o0IacTy,
yeM Bozopoxa, pH cpensl nocne Bo3aeiicteus HTIIO Ha pacTBop cHuKanachk
OT HayaJlbHO YCTAHOBUBILIETOCS NP NPUTOTOBIEHHH PacTBOpa, CTPEMChH
IpU JUINTEIBHOM BO3JIEMCTBUU pa3pafga K 3HaueHuaM 2,3-22. MHas
3aKOHOMEPHOCTb HAOIIONAETCs, €CIU COMM TSKENBIX METAJUIOB BBOIITCS B
BOJIOIIPOBOIHYIO ITUTHEBYIO BOMY. B 3TOM ciyuae HU3KOTEMIeEpaTypHBIH
IUIa3MEHHBIH  dJekTponu3  yBenuuuBaeT pH pactBopa mo  9,1-9,2,
BCIIEJICTBHE YEr0 OCHOBHAs Macca METaJUIOB BBIAENACTCS B  BUJIE
THJPOKCHIOB. YUWTHIBas, 4YTO BBIIENIeHWE MeTayuioB Meromom HTIID
MOXXET 3aBHCETh OT COCTaBa MCXOMNHOTIO PacTBOpa, MPEICTaB/LUIO UHTEpEC
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paccMOTpeTh 3TH TIPOLECCHl TpPH  BBLICIEHWU IOCIEAHUX W3 BOJ
Pa3IMYHOTO KayecTBa.

B rmepBoif cepuM ONBITOB HAaMu OBUIO H3Y4YEHO BIHSHHE
BO3JICHCTBHS ~ HU3KOTEMIIEPATypHOTO  IUIA3MEHHOTO  JJIEKTpPONM3a  Ha
KOHIIGHTPAIMI0 METaJUIOB B ITUTHEBOH BOJAE C pA3JIMUHBIM YPOBHEM
3arpsi3zHenust (Tadi. 1).

KoHueHTpanysi MIENOYHBIX W MIEIOYHO3EMENBHBIX 3JIEMEHTOB B
MIUTHEBOM BOJIE JI0 M Tociie 00paboTky MeHsiercst He3HauurTensHo. Ha 12%
CHIDKAeTCS  COIep)KaHWE  MarHusl, TpaKTUYeCKH HE  W3MEHSeTCs
KOHIICHTPAIIUSI KAJIbIIUS, KAJTUs ¥ HATPHSL.

HanbGonee o¢ddexTnBHO  HHU3KOTEMIEpaTypHBIA  IIa3MEHHBIN
ANIEKTPONIU3 OYMIIAET BOAY C 3HAUYMTENBHBIMH 3arpsi3HEHUSIMH, HaIpUMeED,
%: or uuHKka — Ha 95, memu — 70, mMapranua — 64, sxenesa — 1o 86,
amoMUHUA — 10 89, kobaasTa ¥ HEKes — 10 58, cBuHIA — 10 60, KaaMus —
10 50.

CyIecTBEHHO HMKE CTENEHb OYHMCTKH IMUTHEBOW BOIBI OT XpOMa M
crponnus — a0 10%, a Takxe monubaeHa u 6apus — 10 3%.

Tabmnuma 1
KoHueHTpanusi MeTa/Lu10B B NUTHEBOM Bo/le € Pa3HBIM YPOBHEM
3arpsi3HeHus 10 U nocJjie oopadorku HTIII, mr HM'3

Me Jo ITocne Ouncrka, Jo ITocne Ouncrka,
OUMCTKHA | OYUCTKH % OUHCTKHA | OYUCTKHU %
Al 0,100 0,100 0 1,850 0,210 89
Ba 0,100 0,100 0 0,320 0,210 10
V 0,070 0,040 43 0,060 0,040 33
Fe 0,160 0,150 6 0,720 0,170 76
Cd 0,001 0,001 0 0,002 0,001 50
Co 0,40 0,30 25 0,140 0,020 86
Li 0,007 0,007 0 0,007 0,007 0
Mn 0,047 0,017 64 0,150 0,046 70
Cu 0.012 0,002 83 1,070 0,040 96
Mo 0,070 0,040 43 0,910 0,088 97
Ni 0,030 0,030 0 0,130 0,010 92
Pb 0,010 0,010 0 0,050 0,010 80
S 0,480 0,480 0 0,480 0.430 10
Cr 0,060 0,060 0 0,090 0,080 11
Zn | 0,0100 0,100 0 3,760 0,190 95
Ca 46,30 45.60 2 45,80 45,80 0
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Mg 7,00 6,18 12 7,010 5,190 26

K 2,20 2,20 0 2,00 2,00 0

Na 1,20 1,20 0 1,80 1,70 6

B cBsi3u ¢ HU3KOM KOHIIEHTpallMell TaKUX AJIEMEHTOB, KaK KaJMHUA,
JIUTHH, XpOM, CBUHEI, KOOAJBT, HUKENh, ATIOMHUHUM, JKEeJIe30, BaHAIWNA B
HCXOMHOW BOJOMPOBOMHOW BOJE, ONM3KOW K IMOPOrYy YYBCTBUTEIHLHOCTHU
MIPUMEHSBIINXCS AHAIUTHYSCKAX METOMOB WX OOHAPYXKCHHS, OTMEUaICs
BBICOKUI YPOBEHb BaPhUPOBAHHUS MOTYICHHBIX TaHHBIX.

Bo Bropoii cepum wmccienoBaHuMii HamHu  ObUla  M3y4deHa
a¢¢exruBHOCTh Bo3aekicTBusa HTIID Ha wu3BICYCHHE METAUIOB B
3arpsA3HEHHON peuHoi Boxe (Tadn. 2).

HccnenoBanust mokas3aid, YTO MPU BBHICOKOM YPOBHE 3arps3HCHHUS
peunoii Bogpl obpaborka HTTID takxke sddexkrnBHa, KaK U IS IMTHEBOU
BOJIBI — YCTAHOBJICHO CHIDKEHHE KOHIIeHTparmu, (%): KaJMus ¥ CBUHIIA IO
75, xene3a — 10 80, koOayETa U HUKEIS — 10 97, UHKA ¥ Meau — 10 99.

Tabmuma 2
Konuenrpanus MeTa/ljioB B 3arpsi3HeHHOI pe4HOii Bozie
10 u nociae oopadorku HTIII, mr I

Meramn o 06paboTku IMocne 0OpaboTku CrencHb
ouncTku, %
ANIOMUHUN 1,900 0,460 76
Bapuii 0,500 0,330 34
Banauit 0,100 0.090 10
Keneso 1,370 0,230 83
Kanmuii 0,004 0,001 75
Kannii 3,700 3,700 0
KobanbT 0,510 0,020 96
Jluruit 0,008 0,008 0
Maprasnerg 0,210 0,049 77
Monubaen 0,340 0,010 97
Harpwii 4,700 4,700 0
Huxkeins 1,540 1,390 10
CauHnert 0,040 0,010 75
CrpoHimii 0,550 0,550 0
Xpom 0,250 0,200 25
[uuk 10,100 0,140 99
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Heckonbko Hike ObLTa CTENEHb OYUCTKH Ui Xpoma — 70 20 (mpu
ucxoqHoM ypoBHe 0,25 Mr am°) u MomuGaena — 10 10%. Ortmedero
MOBBINICHHE CTEMICHH OYUCTKH OT Oapus — a0 34% (IpU HCXOTHOM
conepxanuu ero — 0,5 Mr am>).

Takum 00pa3oM, pe3ynbTaThl HCCIENOBAHUI TOKa3ai, YTO
NpPUMEHEHHE METO/Ia HU3KOTEMIIEPATypHOIO IIa3MEHHOT'O JIEKTPOIH3a st
00pabOTKM 3arpsA3HEHHBIX BOJ TMO3BONSECT CHIKATh  KOHICHTPALHIO
TSOKETIBIX METAJIOB, 32 WCKJIFOYEHHUEM MONHOIeHa W Oapuis, 10 YpPOBHS,
COOTBETCTBYIOLIEro [ 0CyIapCTBEHHBIM CTaHIApTaM YKPaWHbI HA MUTHEBYIO
Boay [TOCT 2874-82, lep>xaBHi canitapHi npaBmia i Hopmu «Bona nuTHa.
lrieHiyHi BUMOTH JO SKOCTI BOIM IICHTPATI30BAaHOTO TOCIOIAPCHKO-
mUTHOTO Bofonoctadantsy. (JCaullIH-96)].

OYHKIMUOHAJIBHBIE J3JIEKTPOJIMTUYECKUE
IHHOKPBITUA JPAI'METAJUIAMMU JJIA
MUKPODJIEKTPOHUKHN

BEPCUPOBA Oxcana Jleonudosna, KYBEJTAHOBCKHUM Banepuii Cemenoguy
Hnemumym obweil u neopeanuueckoil xumuu um. B.M.Bepnaockozo, HAH Ykpaunvl
npocn. Ilainaduna 32/34, 03680, Kues-142, VKPAUHA
e-mail: bersibol @ukr.net, kublanovsky@ionc.kar.net

OCHOBHBIMH TeHACHIUSIMU pa3BuUTHS COBpPEMEHHOMN
KOHKYPEHTOCIOCOOHOH ~ MHKPOIJICKTPOHHON  ammapatrypbl  SIBISIFOTCS
MOBBINICHHE HAJCKHOCTH M TEXHUKO-IKCIUTYATAIHOHHBIX XapaKTEPHUCTHK,
a TaKKe CHIKECHHUE CTOMMOCTH.

lanbBaHUYECKUE TOKPBITUS JUII MHUKPORJICKTPOHUKH JIOTKHBI
001a1aTh KOMIUIEKCOM YHUKAIBHBIX (DYHKIIMOHATIBHBIX CBOWCTB.

IMostoMy Jst peuieHus TPOOJEMbl YIpPaBICHHS CBOWCTBAMH
SNEKTPOIUTHICCKUX ()YHKIIMOHABHBIX MOKPBITHI METAIIAMH U CIUIABAMH,
a TeM Ooree (GYHKIMOHAJIBHBIX ~MaTepHajoB, (HOpMHUPYIOIIHXCS
SNIEKTPOXUMHUYECKH (OCaXKICHHEM B MATPHILY, TEMIUIATHBIM CHHTE30M H
T.J1.), HEOOXOAMMO 3HAaHWE OOUIMX 3aKOHOMEPHOCTEH SJEKTPOJHBIX
MPOLIECCOB U OMpE/ICICHNEe KOHKPETHBIX YCIOBHH CTAOHIBHO YCTOHYHBOTO
Hporecca dEKTPOOCAKICHHS.

Hamu  paspabotaHsl myTH  ympaBieHus — (HOPMHUpPOBAHHEM
JNIEKTPOJIMTHICCKUX ~HAHOCTPYKTYp cepebpa H 30J10Ta, C IENBIO
MPOTHO3UPYEMOr0 u3aiiHa ()YHKIMOHAJBHBIX MOKPBITHHA IparMeraiioB
JUTSL MUKPODJICKTPOHUKH M MHUKPOTEXHUKH.
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[lpoBenena  cucremarm3anysi  CTPYKTYPHBIX — 3aBHCHMOCTEH
(YHKIIMOHAIBHBIX CBOMCTB OCa/IKOB OT MPUPO/IHI KOOPAUHAIIMOHHBIX HOHOB
W OT YCIOBHHA OJEKTpOoOCakAeHHs (TOTeHIuana, IepeHanpsHKeHus,
TIOJISIPU3YIOIIETO TOKA OCAXK/IEHHS, SIEKTPOXUMHUYECKOIO CONPOTHUBICHUS),
YCTaHOBIIEHbI OOIINE 3aKOHOMEPHOCTH B3aUMOCBSI3H DJIEKTPOXUMHUYECKON
KUHETUKH C QYHKIIMOHAIBHBIM 3JIeKTpoocaxaeHueM [ 1-5].

BeisiBIeH 00OOMIEHHBIT MEXaHW3M  JIIEKTPOAHBIX  IPOIECCOB
paspsma komruiekcoB cepedpa (I) m 3omora (I). IlokazaHo, 4uTo BO BCex
W3YYEHHBIX DJIEKTPOJIUTAX Ha OCHOBE PA3JIUYHBIX KOOPAWHAIMOHHBIX
COeIMHEHUH cepedpa M 30J10Ta IIEKTPOXHUMUYECKH aKTUBHBIMH SIBIISIOTCS
JIMITUTaHJHbIe KOMIUIEKCHL. B cirydae n30bITKa CBOOOIHOTO JIMraH/a, Koria
B pacTBope npeobianatoT Oosee BHICOKO-KOOPAMHUPOBAHHBIE KOMILIEKCHI,
pa3psl OCIOXKHEH TMPEAlIeCTBYIOMeH XUMHUUeCKoM cTtaaued. B pamkax
TIPE/ITIOKEHHBIX MEXaHU3MOB HalieHo 00bsCHEHNE pany
SKCIIEPUMEHTAIILHBIX PE3YIbTaTOB [4].

Ha ocHoBaHmu pe3yabpTaTOB aHajiM3a JaHHBIX CKaHUPYOLIeH
9JIeKTpoHHOM ~ Mukpockonuu  (SEM),  pacTpoBoil  3JE€KTpOHHOM
MHUKpPOCKOITUH BbICOKOro paspemenus (REM), ckanupyromnieil TyHHEIbHOH
mukpockoruu ~ (STM),  pentrenoBckoid  amdpakromerpun  (XRD),
U3MepeHuit paboTEI o0pa3oBaHus MMOBEPXHOCTH, BBISIBJIEHBI
3aKOHOMEPHOCTH  3JIEKTPOXUMHUYECKOro  (HhOpMHUpOBaHHS MOPQOIIOTHH,
BHYTPEHHEr0 CTPOEHHUSI U KpHUCTAJUIOrpadMUeCcKOi OpHUEHTAIlMH KaTOHBIX
0Ca/IKOB, IPX BOCCTAHOBJIEHUH PA3IMYHBIX 10 mpupone komiuiekcoB Ag(I)
u Au(l, IIT) [2-3, 5].

KomriekcHoe wcciieoBaHne CTPYKTYpHI OCaaKOB cepedpa mpH
MOMOIIX  AJIEKTPOHHOMHKPOCKOIIMYECKOTO U PEHTTEHOCTPYKTYPHOTO
aHalM3a B CBS3M C KHHETHUKOH DJIEKTPOXMMHYECKHX HPOLECCOB,
MIPOTEKAIONINX Ha DJIEKTPOE, SHEPTeTUKON €ro MOBEPXHOCTH U NPUPOIOH
pa3psHKaloNIerocs: KOMIUIEKCHOTO HMOHA, MO3BOJIMIO YCTAHOBUTH YCIIOBHUS
HauOosiee ONaroNpUsTHOW JHEPreTHKH pocTa TPaHed KPUCTAIOB IS
(OpMHUpPOBaHUS CTPOTO OINpEEICHHON HAaHOCTPYKTYPHI MeTaila, CTEeNeHb
COBEpIIEHCTBA KOTOPOH MaKCHMaibHa, C IIEIBI0 3IJIEKTPO(OPMHUPOBAHNUS
(YHKIIMOHAIBHBIX MaTEpPHAIOB M TOKPHITUH €O CTaOWIBHBIM HabopoM
HEOOXOAUMBIX (DPU3UKO-XMMUYECKHX, MEXaHHYECKHX, OJIEKTPHYECKUX |

JIPYrUX XapakTePUCTHK — YCTOHYMBBIA PEXKHUM 3JIEKTPOXUMUYECKOTO
conporusienus dE/dj cocraBmster 4RT/anFj,, npu momspusanuu B TOUKe
1=V 2.

Bbimanel  npakTHUeCKHE — PEKOMEHJAMU 10  YIPaBIECHUIO
MIPOLIECCOM  DJIEKTPOXUMHYECKOr0  ()OPMHUPOBAHMS  HAHOCTPYKTYPHBIX
(YHKIIMOHANBHBIX TOKPHITUI JparMeraniaMu Uil MHKPOIJIEKTPOHHKH,
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MOKa3aHbl BO3MOXKHBIC MTYTH 3aMEHBI 30JI0Ta, KAK KOHTAKTHOTO MaTepHaa,
CIUTaBaMHu Bollb(pama u MonubaeHa [6-7].

Jluteparypa
[1] O.Bepcupora, domnorini HAH Ykpainu, 5, 137 (2008).
[2] O.Bersirova, V.Kublanovsky, Materials Science (Medziagotyra), 4, 308
(2004).
[3] H.Cesiulis, O.Bersirova, I.Prosy¢evas, Surface Engineering, Sess.12,
139 (2005).

[4] O. Bersirova, Russian Journal of Applied Chemistry, 11,
1944 (2009).

[5] B. Kyomanosckuii, O.bepcuposa, Mccnenosano B Poccun,
3, 38 (2010).

[6] V. Kublanovsky, Physicochemical Mechanics of Materials,
7, 308 (2008).

[7] O.bepcupoBa, B. Ky0GmanoBckwuii, OU3UKOXUMHS
MOBEPXHOCTH U 3aiuTa Matepuaios, 5, 534 (2009).

MOJIEJTMPOBAHHUE ITPOIIECCA
CAMOOPI'AHU3AIINHU B DJJEKTPOXUMHNYECKON
SITYEMKE

Kanoayposa Hamanwst Biaoumupoena, Yexanos Braoumup Cepeeesuy
Cesepo-Kagrasckuil 2yManumapHo-mexHuyeckuil uncmumym,
Poccusn, 2.Cmaeponons, np.Kynaxosa 8 candaur 18@yandex.ru

CoBpeMEHHBI  3Tall  PasBUTHA  HAyKH  XapaKTepu3yercs
HCCIIEIOBAHUEM PA3JIMYHOTO poJa HEJNMHEWHBIX sBIeHud. OpHako
W3BECTHO MaJI0 MOAOOHBIX MPOLECCOB, KOTOPBIE JIETKO HAONIIOAAIOTCS U
BOCHPOM3BOJSATCS B J1a0OPAaTOPHBIX YCIOBHSX. I[IpHANIEKTPOAHBIA CIIOH
MarHuTHOTO  KoJUloujga (MarHUTHOM  KMJKOCTH), ITOMEIICHHBIH B
ANIEKTPOOPETHUECKYIO STYEHKY, NP BO3ACHCTBUH 3JEKTPHUUYECKOrO ITOJIS
Npe/ICTaBisieT co0OM aKTHBHYIO HEJHMHEHHYI0O cpemy, B KOTOpOH
HaOroacs MpoIecc caMoopraHu3alnuM (aBTOBOJHOBOHM mporecc) [1].
Maremaruueckass MOJIENTb TaKOT'O IIPOIECca IPOCTa, TaK KaK COCTOUT W3
OIpaHMYEHHOTO 4YHCJIa YpaBHEHWH, HO JOCTAaTOYHO YHHMBEpCallbHA |
BBI3BIBAET MHTEPEC JUIS H3YYCHHUS, IOCKOJIbKY MOXHO TPOCIEANTh
aHAJIOTUIO  C  SIBJIGHUSIMU  CaMOOpraHM3alliM,  HaOJIOJaeMbIX B
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OMOJIOTMYECKUX, XHMHUYECKNX, (PU3NYECKHX, OKOJOTHUECKHX U Jaxe
SKOHOMMYECKHUX U MOJUTHYECKUX CUCTeMax. Bce 3T sSBIeHUs MOJUYUHEHBI
OOIMM 3aKOHaM CaMOOpPTaHHW3allMH, W HMX HCCIEJAOBAHUE NPEICTABISIET
(yHIaMeHTaIbHBI HHTEPEC C TOYKH 3pEHHs IPOrHO3UPOBAHMS MTOBEICHHS
CIOXHBIX cucTeM. Hamuume mnporHo3a B CBOIO ouepelp NPUBENET K
BO3MOXKHOCTH ~ TIpeJCKa3aHHWsi W TPEeJOTBpAIIEHHS  KaTtacTpod:
TEXHOI€HHBIX, ’KOHOMUYECKHX, dKosornueckux. Iloatomy maTematudeckoe
MOJIETIMPOBaHKE aBTOBOJIHOBOrO mpouecca (AB-mponecca), Habmoaemoro
W JIETKO  BOCIIPOM3BOAMMOTO B  JaOOpaTOpHBIX  YCIOBHSX B
ANEKTPOPOPETHICCKON siYCHiKEe ¢ MATHUTHOM IKHUJIKOCTBIO M YHCICHHOE
pellleHHe CHUCTEMBbl HETUHEWHBIX nudQepeHManbHbIX  YpaBHEHHH,
OMHUCBIBAIOIINX ABTOBOJIHBI, SBJSETCS AKTYaJIbHOM 3adaueil.

Oduznyeckuit cmbica mojaenu AB-mpoiecca, TPOUCXOASIIETO B
AIIEKTPOXUMHYECKOH stueiike ¢ MarHUTHOH >xuakocTeio (MIK) 3akmouaercs
B TOM, YTO pacCMaTpUBAIOTCA NEPUOJUUYECKHE MOCIEN0BATENBHOCTU
UMITYJIbCOB, TJ€ KaKAbIH HMMIYJIbC NPENCTaBIsIeT COO0H BO30YIMMBIH
Y4acTOK, COOTBETCTBYIOIINNA NEPEHOCUMOMY AJIEKTPUIECKOMY 3apsiny.

Bynem cunTath MccneayeMyro HaMH aKTUBHYIO cpeny Bo30yIMMON
JIBYXKOMIIOHEHTHON Cpefod, B KOTOPOM HAKOIUIEHHE 3apsiia CBA3aHO C
KOHCEpBAaTHBHOM JHEprue (B HAIIEM cilydae, 3TO dJIEKTpUYECKasi SHEPTus
KOHJIGHCAaTopa), PpoOJib AaKTUBAaTopa IPHHAUICKUT IUIOTHOCTH 3apsja,
JUCCHUMAIMA ~ DHEpPrus CBsA3aHA C TOKOM MPOBOJUMOCTH, KOTOPBIN
HEJIMHEHHO (CKauYKOM) MEHSETCS TIPH JOCTHKEHUH KPUTUYECKOTrO 3HAYESHUS
HanpspkeHus. Takum o0pa3oM, TOK IPOBOAMMOCTH  — CyMMa TOKa
MPOBOJUMOCTH Yepe3 CONPOTHBJIEHHS M TOKAa paspsjga —sBiseTcs
MHTHOMTOPOM paccMaTpUBaEMOro HaMH aBTOBOJIHOBOTO IIpOLiecca.

3anuieM MOJIENb HaOmo1aemMoro AB-mporecca,
BOCIOJIB30BaBIIUCH 0a30BOH Mozenbto duti-Xpo-Harymo.

9 _p (9%, 9%q,

at Vel axz ayz - jcM _(jnp + jpa&‘p)

. . . D
i _ J(m - J

ot 7,5 (@)
r7ie (yHKIHS (S — HOBEPXHOCTHAS IUIOTHOCTh 3aps/a, BBICTYMAET
B KauecTBE «aKTUBATOpa» Mpouecca; Dp — BelMuMHA, HMEomas

pasmepHocTh KO3 dunrenTa aupdy3un «aKTuBaTOpay.
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Jew — MOAYJb TUIOTHOCTH TOKA CMEHICHHS — TOK, CBSI3aHHBIA C
oF
JCM = 880 8_
3apsIoM  KOHJEHcaTopa — t , E — HanpspkeHHOCTB
AIIEKTPUYECKOTO TOJIS;

Jnp— MOIYJb IUIOTHOCTH TOKA HPOBOIMMOCTH ,Tg () —Bpems, B
TEUEeHHE KOTOPOro KOHAEHCATOp  3apsbkaercss /10  KPUTHYECKOro
HANPDKCHUS. Jpasp — IUIOTHOCTh TOKA paspsAfia KOHJEHCATOpa IpH
JIOCTHYKEHUH KPUTHYECKOTO HAIIPSDKEHNS;

Juddysuro uHrMOMTOpa CUMTAEM TPEHEOPEKUMO  MAJIOW.
[pubmmwkenue jy, k 0 emé He 3HAUMT, YTO CHUCTEMa BO3BPATHJIACH B
UCXOJIHOE COCTOsSHHE. YBenaudeHue e€ 3HaueHuss B oOnactu (poHTa
aBTOBOJIHBI YMEHBIIAET CKOPOCTh €r0 pacrpoCTpaHEeHUs BIUIOTH /10 TTOJTHOM
OCTaHOBKH.

Crienmduyeckne «BO30YAMMBIE»  CBOMCTBA  CHCTEMBI
onpenensitorcs N-oOpasHoit dopmoii ¢ynkumu j(t), xotopas sBisercs
pa3pbIBHOM (YHKITUEH IO mepBoi mpou3BoaHOH. [losToMy mis penieHus
cucreMbl ypaBHeHui (1) OBUTO MPOBEACHO €€ CrIaKUBAHHE CPEACTBAMU
nporpammbl MatLab 6.5., maccuB TaONMYHO 3aJaHHOW CrIIAXKEHHOM
¢byskuuu j(t) ObLT BHEIPEH B MOJIEIB.

[epBoe ypaBHeHue cucteMsbl (1) OMMCHIBAET MPOIECC «AKTUBAIMID)
aBTOBOJIHBI, BTOPOE YPaBHEHHUE OMHMCHIBAET IIPOIIECC HHTMONPOBAHUSI.

Maremaruueckass Mozenb (1) onmceIBaeT aBTOBOJIHOBOM IpIiecc,
HO CJIOKHA /ISl MAaTEMaTHYECKOrO HCCIIEIOBAaHHS W TIONYyYESHUs] pelIeHUs
[TosToMy HEOOX0AMMO BBHIOPATH YMCIEHHBIH METOA petieHust cucTeMsl (1).
B pesynbraTte paccMOTpeHHs! pa3In4HbBIX METOAOB OBUTO YCTAHOBJIEHO, YTO
B KauecTBE ONTHUMAJIBHOIO ISl pEIICHHs YpPaBHEHHS aBTOBOJIHOBOT'O
Tpolecca 1enecoo0pa3Ho BHIOPATh METO/ KOHEUHBIX AJIEMEHTOB, KOTOPBIH
TIO3BOJISIET YYUTHIBATH HEMOCTOSHCTBO ITaPAMETPOB BHYTPU DJIEMEHTOB
paccMaTpuBaeMOi CHCTEMBI U CYIIECTBYIOIIYIO HEJTMHEHHOCTb.

[MpakTiuecknii MHTEpeC B 00JIACTH ABTOBOJHOBBHIX ITPOIIECCOB B
BO3OYIMMBIX Cpelax IPEeACTaBIsSIOT 3a/aud, pellaeMble B JIBYMEpPHOMH
MOCTaHOBKE. OJTO O3HAa4yaeT, 4YTO B IPOCTEHIIeM ciydae Tpedyercs
TIPOUHTErPUPOBATH JIByMEpHOE ypaBHEHHE nporecca pu
COOTBETCTBYIOIINX T'PAHUYHBIX YCIIOBHSX.

Pemenne cucrembl ypaBHenuit (1) Obul0 mMoONMyd4eHO B BHAE
L[BETOBOTO IoOBepXHOCTHOrO rpaduka (2D), nmokasanHoro Ha pucyske 1.
[MokazaHHOe pelIeHue IpeACTaBiIsIeT coOOH JUHAMHKY paclpeeieHus
TUTOTHOCTH 3apsja gs.
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Pucynok 1 — PacnpeneJieHue NIJIOTHOCTH NOBEPXHOCTHOIO 3apsia

Jluteparypa

1. Kannayposa, H.B. IlpunoBepxHOoCTHBIE U MeX(a3HbIE SBICHHS B
MAarHUTHOM JKUIKOCTH B JJCKTPUYECKOM M MATCHUTHOM TMOJSX U HX
TexHuueckoe npumenenue [Tekcr]: muc. ... A-pa TexH. Hayk/Kanmayposa
Hatanes Bnagumuposna. — Ctaspomnons, 2000. —305 c.

JET'PAJALIA CIIJIABY B93T Y ITIPOLHECI
EKCILTYATAIIIL JIITAKIB AH

E.B. Abonixina, AHTK im. O.K. Anmonosa (AHTK), evabolihina@mail.ru
C.M.Yepneea, 0.m.n. npogh., Hayionanvruii Texniunuii Ynisepcumem Yxpainu (KIII),
smchernega@mail.ru

[Ipu 3abe3meyeHHI eKCITyaTallii CTapirouoro mapkKy JITakiB, 0
SIKMX HaJIeKaTh 1 TiTaku AH-24 1 AH-26, aBianiitHuM (axiBIsIM JOBOAUTHCS
31IITOBXYBaTHCS KpiM (haKTOpa YTOMU KOHCTPYKIIi, TAKOX 1 3 akTopoM ii
Kopo3iifHoro ymkomkeHHs. O0uaBa (akTopH € MPaKTUYHO HEMUHYYHMH, 1
iXHIH IPOSB B eKCILTyaTalii 3aJIe)KUTh TUTBKU BiJl HAPOOKY JiTaka i Horo
TepMiHy ciayk0u. OmHak SKoo (akTop yTOMH MOXKHAa BBa)KaTH 10OOpe
BHUBYEHHMM, TO (pakTop KOpo3ii MOKHA BiJHECTH CKOpillle 10 BUIAJKOBHX
siBHII. MOJIMBI MicLIsl TTOSIBH KOPO3ii MOXKHA POTHO3YBaTH, B OCHOBHOMY,
CIHPAIOYHCh Ha JIOCBiJ €KCIuTyaTamii JiTakiB, KOHCTPYKTHBHO MOAIOHNX 3a
3aCTOCOBYBAaHMMH MartepialaMH 1 TEXHOJOTiSIMH IPOTHKOPO3iiiHOro
3axucTy. ['OMIOBHUM 3aBIaHHSM IIPH I[bOMY € CBOE€YAacHE BHSBIICHHS 30H
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KOpO31MHUX YIIKO/KEHB, IIOKH BOHH HE PUBEIYTh 10 3HWKEHHS MiIHOCTI
CHJIOBOI KOHCTPYKIIi IUIaHepa HWKYE MNPHUITYCTUMOro piBHsA, abo IXHE
BUJAJIEHHS HE MOTpedye J0pOroro peMOHTY. BajKIIMBO TakoX 3HATH, YH
MOX€E KOpO3iifHE YIIKOIKEHHS! MEPEXOJUTH y BTOMHE, 1 SIKIIO TaK, TO 3a
SIKHX YMOB.

VY upoMy miaHi, 3 TOMNISAAY BHHUKHEHHS 1 PO3BUTKY KOpO3ii,
CTaHOBUTD IHTEpeC TpUBAIMK MocBin excruryaramii ( 20-40 pokiB) JiTaxis
An-24 1 An-26.

BUJIU I TIPUYMHU YTBOPEHHS KOPO3IT

Bepxni manemi kpun JitakiB AH-24, AH-26 Burorosneni 3
BEJIMKOra0apuUTHUX IPECcOBAaHWX HamiB()aOpHKATiB 1 KaTaHUX JIMCTIB
anroMiHieBoro crutaBy B9ST. Ilanemi 3axwuineHi Bif KOpo3ii KOMIUIEKCOM
TIOKPUTTIB, IO CKJIQJAIOTHCS 31 INTYYHOI OKICHOI IUTIBKH, IUTIAKYIOUOTrO
mapy i jakodapOOBOro MOKPHUTTSA (3BHYANHO OaraTonrapoBOro), IIo
Oe3rocepenHbO  3aXMIIAE KOHCTPYKIIO BiJl BIUIMBY 30BHIIIHBHOTO

CepeIoBUINA.

Jus  oOmmBaHP  BepXHIX  HaHeNed  KpWiI  XapakTepHi
po3liapyBajibHa,  MITTIHIOBAa, MDKKPHCTAJITHA KOpO3isl 1 KOpo3iiiHe
PO3TPiCKyBaHHS.

PiBHOMiIpHA TITTIHTOBa KOPO3is YacTO CYIPOBOKYETHCS
BHPa3KOBOIO KOPO3iHOIO IOpa3koro pi3HOi mmOuHU. BHacmigok manmx
PO3MIpiB BOHA Ba)KKO BHSBIISIETHCS 1 MOXKE CHPHUATH PO3BHUTKY 1HIINX BHIIIB
kopo3ii. IlepeBakHe yTBOpEHHS KOPO3iHHMX BHPa30K CIIOCTEPIraeThCs Ha
pebpax TOpUEBUX ITOBEPXOHb, OIS PHCOK, TI'paHHIb JakopapOoOBOro
MIOKPUTTS, y MICISIX MEXaHIYHUX YIIKO/PKEHb 3aXHUCHOTO ITOKPHUTTSL.

Ocepenxy po3mIapyBajibHOI KOpPO3ii BUSIBISIOTHCS, SK HPaBUIIO,
OiNsl 3€HKOBaHMX OTBOPIB MiJ 3aKJIENKHA 1 OONTH KpIIUIEHHS NaHENei.
dakropaMu, IO CHPUSIOTH BUHUKHEHHIO JAHOTO BUAY KOpPO3ii, CIYyXaTbh
TOPYIIEHHS! 3aXHUCHOTO ITOKPHUTTS, JIOKAJIbHI MeEXaHIYHi YIIKOJKEHHS
TIOBEpPXHi, MOYATKOBI YMIKOKEHHSI MUTTHHTOBOIO, MIXKKPHUCTAJIITHOIO 200
I[ITHHHOIO KOPO3i€l0.

[Tpu po3kpUTTI OCepenKiB po3mapyBaIbHOI KOPO3ii KpiM MOPOIIKY
ciporo  KOJbOpY, BUSIBIISIIOTBCS ~ TaKOXK  NPOAYKTH  KOpO3iifHOro
pO3IIapyBaHHS METaJy y BUIJIS/II TBEPAUX KPUXKUX JTYCOYOK, IIIACTHH 200
BOJIOKOH; y TMOYATKOBiH CTajii KOpO3ifHOro po3mapyBaHHS IIi JIyCOUKH
MOXYTh 30epiratu MerajeBuii OJuck (puc. 1).
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Puc. 1. VYmkomkeHHs po3mIapyBajbHOI0 Kopo3icio BepxHix maneaeii CUK
micast 15 pokiB excruryarauii jgitaka AH-24 B yMoBaxX BOJIOIOro TPOMiYHOTO
KJIiMaTy

3a yMOB eKcIuTyaTallii BiJ3Ha4aroThCsS BUMAJIKH, KOJIH OJHOYACHO 3
MITTUHTOBOIO 1 PO3IIApYBAIIEHOI0 PO3BUBAETHCSI MIXKKPUCTAIIITHA KOPO3is,
HAIPHKJIaJ, Y 3alpaBHUX TOPJIOBHH 1 JIFOUKIB TOIUTUBOMIpIB (pHC.2).

AR \ Puc. 2. Burasi ymkomxeHHst

\ ) "\ MIiKKpHCTATITHOI0 KOPO3ici0 Ha
3aquIeHiil moBepxHi o0IIMBAHHS
, MicJIsI TPUBAJIOI eKcnTyaTanii B
YMOBaXx BOJIOFOro TPONiYHOTO
Kiaimarty. (x200).

Y crnomykax BHamycK (HANpUKIAN, i  [OCHIIOIOYUMHU
HAaKJIaJKaMH), i TOJIiBKaMU OONTIB 1 3aKJICTIOK, ITiJT HAThOTOM Opymy abo
MIPOIYKTIB KOPO3ii BHUSBISIOTHCS YIIKO/KEHHSI, 110 BUHUKIIM B PE3YNIbTATI
IIUIMHHOT KOpo3il. OfHaK, HaHOUTBII MAaCOBHMU, SIK 3a KUIBKICTIO, TaK i 3a
IUIOIIEIO MOpa3Ky, € OCEPEAKU PO3LIapyBaIbHOI KOPO3il.

VYTBOpeHHsT  TpimMH  KoposiliHoro  posrtpickyBaHHs  (KP)
BiOyBAE€THCS I BIUIMBOM TakWX (DakTopiB, SIK MOHT&KHI HAmNpyru i
JIOBI'OCTPOKOBO JIi04i IPU CTOSIHKAX JIiTaka HAIPyrd pO3TsDKEHHS. BuHUKIT
KOpO3iiiHI TpIIIMHM Hajgajdi MOXYTh PpO3BHBATHCSA SK 3a 3MillaHUM
KOpO3i1{HO-BTOMHHMM, TaK 1 32 BTOMHHMM MexaHi3MoM. Ha puc. 30 diTko
BUJIHO, IO MIKpOpeibed TPIMIMHU Yy 30HI KOPO3il MHTEPKPHUCTATITHHH,
BKPHUTHI TPOJAYKTaMU KOPO3ii NP HAIBHOCTI BTOPUHHHUX MIKPOTPIIIUH 1O
TPaHMIPIX 3€peH Ha BiJMIHY Bil BTOMHOTO TPaHCKPHUCTAJITHOTO
MiKpopenbedy 3 KUTBIIEBUMH JIIHISIMH TIPOCYBaHHsI, OKa3aHOT'O Ha pHC. 3B.
TpimmHu BUSBIISIOTHCS Ha JliTakax micis 20 pokiB eKCInTyaTartii.
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Puc. 3. Tpimmuna KP Bepxuboi manesi
Jitaka AH-24 micas 15 pokiB excniryaramii
B YMOBaX BOJIOTOr0 TPOMiYHOI0 KJiMaTy
(a, x1,2); ocodumBocTi Mikpopeabedy
Tpimuuu B 30Hi kopo3ii (6, x860) i Ha
. JinsHIi BTOMHOrO miapocranus (B, 1500).

IcrotHO 3HM3WTH BuHMKHEHHS TpimmH KP MoxkHa, 3HMWKYyHOUH
Halpyrd TpH CTOSHKaX HIKYE TPaHUYHUX 3HA4YeHb, 3a0e3Medyrouu
CKiajanHs 0e3 MOHTaXKHHX HaINpyr, BUKOPHCTOBYIOUHM Cy4YacHHH
BHCOKOSIKICHMH aHTUKOPO3iHHMI 3aXUCT.

CUCTEMATU3ALIA YIIKO/KEHD

VY npoueci BUKOHaHHSI poOOTH Ha 30BHILIHIN IMOBEPXHI OOMIMBaHb
MaHeNel Kpuiaa Oynu BCTAHOBJICHI 30HW, MaKCHUMAaJIbHO MiJaHi KOPO3ii.
Haiibinpime 4uciao BUNAAKIB KOPO3IMHHMX YIIKO/UKEHb BHHUKAE Ha
OOIIMBaHHI LEHTpOIJIaHa. 3HAYHO MEHIIE, HAaBiThb B YMOBax BOJIOTOTO
TPOMIYHOTO KJIMaTy, YIIKOJPKYyeTbcsi oOmuBaHHS cepeanboi (CUK) i
Big'emHol wactmau kpwia (BUK). Lle MoXHa MOSCHUTH HAacTYyMTHUMH
¢daxropamu. IMTaneri CUK i BUK BUTOTOBIIEHI 3 JIUCTIB, 1[0 MAFOTh MCHIILY
CXWIJIBHICTH JI0 pO3IIapyBaJIbHOI KOpO3ii B MOpIBHSHHI i3 NPECOBAaHUMH
MaHeNsIMU  IeHTporulaHa. KpiM Toro, dvacrora  JeMOHTaxy 3HIMHHX
naHeneil neHrportana Oineime, Hixk CUK, mo cnpusie nopyuieHHIo
n1aKo(apOOBOro MOKPUTTS B MICISX YCTAHOBKM KPIIUICHHS 1 YIIKOIKEHHIO
TIOBEpXHi 3eHKOBaHHBIX 0TBOpiB. BUK > B3araii He Mae 3HIMHHUX HaHEJNeH.
Bapro Takoxx OpaTi 10 yBard BIUIMB 3HAKO3MIHHHMX Hampyr Ha BepXHi
TIaHeNI KPHUIIa, [0 MOXKE IIPU3BOANTH JI0 MTOSIBU MIKPOTPIIIUH Y 3aXUCHOMY
TIOKPHUTTI.

Cucremarusalisi yHmIKO/UKEHb 30BHIIIHBOI IOBEpXHI IMaHenen
KpHja 3a KJIIMaTHYHAMH 30HaMH II0Ka3aja, 10 SKII0 KOpOo3is BUHHKAja B
YMOBax IOMIpHOTO KJIiMaTy, TO BOHA BHSBJISJIACHTUILKM Ha OONIMBaHHI
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LeHTpoIuaHiB. B ymoBax arpecuBHHX aTtmocdep (MOPCHKi, MPOMHCIIOBI
aTtMochepH) YIIKOPKCHHS BUHUKATH Ha IeHTporiadi i B 10% Bumaakis -
Ha CUK. YMOBM BOJIOTMX TPOITKIB CHPHUSUTM BUHUKHEHHIO YIIKO/PKEHb Ha
nenrporuiani, CYK i BUK.

[opiBHsAHHSA 3HAaueHb TJIIMOMHU KOPO3IMHMX YIIKOMKEHb, SIKi
BUHMKJIM Yy Pi3HUX 30HaX KOHCTPYKIIii, MOKa3ano, IO YHIKOKEHHS, SKi
BUHMKAIOTh B OJHAKOBHX KIIMAaTHYHHX YMOBax MPHUOJIM3HO 32 OJHAKOBI
MPOMIXKKHM 4Yacy, MaJIo BiIpi3HSIOTBCA 3a TJIMOMHOIO 1 TepedyBaroTh y
Mexax po3kuay. e 1o3Bonmio moOyayBaTH rpadidHi 3a1eKHOCTI TIIHOWHA
KOpO3ii, 1110 BUHUKA€ Ha OOIIMBAaHHI BEPXHIX MaHeJeld KpHJ, BiJ TEpMiHY
CITYKOU JTITaKiB MiXk peMOHTamMHU (puc. 4).
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CpoK ciryK0bI MeK1y PeMOHTaMH, TO/bI

Puc. 4. 3ane:kHicTh rIMONHN KOPO3iliHUX YIIKOIKeHb Bill TepMiHy
CJIyKO0M Mi’K peMOHTaMH JITaKiB y pi3HUX yMoBaXx iX eKcruryaTamii.

TakuM 4YMHOM, 332 JAaHUMH OTJISNIB KOHCTPYKIIM B eKCIUTyaTaiii
BrpoOIIeHa HaOIMKeHa OLIHKA CEPeHbOI MIBUIKOCTI PO3BUTKY KOPO31HHUX
nedekriB. BiamoBiqHO 10 pe3yibTaTiB  CTATHCTUYHOI 0OpOOKM naHi
IIBHIKOCTI PO3BHUTKY KOpO3ii Ha 30BHIIIHINA MOBEPXHI BEPXHIX IaHenen 3
crutaBy B9ST cranoBnsTh

AH-24
AH-26
- TMOMIipHUIA KJIiMaT - ~0,12 MM/piK; ~0,11 MMm/pik;
- arpecHBHI CepeIOBUIIA - ~0,27 MM/piK; ~0,28 MM/PpiK;
- 3MilIaHi yMOBH ekcinryaTarii - ~0,36 MM/pik; ~0,38 MM/piK;
- BOJIOT1 TPOMIKH - ~0,56 MM/piK; ~0,55 MM/pik.

BucHoBku
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1. Ha BepxHix masemsx Kpwi JitakiB AH-24 i AH-26 3 crutaBy B95T1
BUSIBJIGHO MICISI MOXKJIMBOTO YTBOPEHHS YIIKO/PKEHb 1 TPILIMH, IO
00YMOBJICHI MITTHHI'OBOI), PO3MIAPYBATHHOK KOPO3I€H 1 KOPO3iHHUM
po3TpicKyBaHHsAM. Bin3HaueHO BUNAAKKA PO3BUTKY KOPO3iHHMX TPIlIMH 32
KOpPO31HHO-BTOMHUM a00 32 BTOMHUM MEXaHi3MaMH.

2. BcraHOBIIEHO OCHOBHI MPUYMHY ITOSBU KOPO3ii: ITiABHIIEHA CXWIBHICTD 10
pO3IIApYBAJILHOI  KOPO3il  E€IEMEHTIB  KOHCTPYKINI i3 IpPECOBaHUX
HamiB(paOpukaTie crutaBy BIST; HemocTaTHIA 3aXWCT MiCIb TTOCTAHOBKHU
KpIIJIEHHSI; HEIOCKOHAJICTh IPOTHKOPO3IMHOTO 3aXMCTy arperaris,
YIIKO/PKEHHS 3aXMCHUX MOKPHUTTIB Y TPOLEC] eKCIUTyaTalil; HeCIpHATINBI
BIUIMBY arpECUBHHUX CEPEIOBUII 1 KIIIMAaTUYHUX YMOB €KCIUTyaTallii.

3. 3milficHEeHO OLIHKY MIBUAKOCTI POCTYy KOpPO3IHHMX YIIKO/KEHb Ha
OOIIMBAaHHIX BEPXHIX MaHelned Kpwi JitakiB AH-24 i AH-26 3 cruaBy
BOST.

Jliteparypa
1. 3Bir «/locnimpkeHHs MexaHi3My po3IIapyBajbHOI KOPO3ii aJfOMiHIEBHX
crnaBiBy. - Mocksa: BIJIC, 1983, 149 c.
2. 3sir «Jocnimxenns KITH i PK naniBdabpuxariB 3i crasiB /J{164T,
B95m4, B93 mua». - Mocksa: BIJIC, 1977, 38 c.

KOPEJISIISI KABITAIIMHOI'O 3HOIIIYBAHHS
JIETOBAHUX BOPUIB 3AJII3A I3
HAITPYKEHHAMMU CKOJIIOBAHHSA

Yepueea C.M., Kpacosckuii M.A.,I' punenko K. M.
Hayuonanvuuiii mexuuveckuii ynusepcumem « Kuesckuii nonumexnuueckuii uncmuniympy,

smchernega@ma(l.ru
Excruryarariiini  BJIaCTHBOCTI 1 JIOBTOBIYHICTH  OY/Ib-SIKOTO

MeXaHi3My B 3HauHii Mipi BHU3HAYAIOThCS CTAaHOM ITOBEPXHEBUX MIapiB
MaTepialy, B SKHX KOHLEHTPYIOTbCS HaWOLIpIIl Hanpyru i, sKi
BIJIMOBiTAJTbHI 3@ TaKi BIACTHBOCTI, SIK KOPO3iiiHA CTIHKICTh, )KapOCTIHKICTB,
3HOCOCTIHKiCTh BHpOOYy abo MexaHi3My B miomy. OJZHUM 3 OCHOBHHX
METO/IB 30UIBIIEHHS] TepMiHa CIY)KOW Jerajied MamuH i iHCTpyMeHTa €
XiMiKo-TepMiuHa 00poOKa, MO JJO3BOJSE MOJATH TOBEPXHI METaliB 1
CIJIaBiB BHUCOKY TBEPIICTh 1 3HOCOCTIHKICTB, omip Kopo3ii # eposii,
ITiIBUIIEHY >KapOCTIHKICTh 1 CTIMKICTh MPOTH pajiallifHOro ONPOMiHEHHS.
VY Gararteox Bumankax XTO € €IMHO MOXJIMBUM 3aCO00M JUIsS pillIEHHS
KOHKpETHOI TexHi4Hoi 3amaui. u¢ysiliHe HacHUEHHS MOBEPXHEBHX 30H
cTajell i clulaBiB MeTasiaMu W HEMeTallaMH IPU3BOJMUTH J10 (hOPMYBaHHS
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MOKPUTTIB, MIO CKJIAAAIOThcss abo i3 TBEPAUX PO3YMHIB HACHUYIOUHX
€JIEMEHTIB Y BUXIJTHUX CIUIaBax, a0 i3 XIMIYHUX CHONYK. 3aBISKH [IEOMY
3'SIBISIETECS MOXJIMBICTH OfIEp)KaHHS Ha IIOBEpXHI BHPOOIB 3aXUCHHUX
MIOKPUTTIB PI3HUX 3a CKJIAJOM Ta EKCIUIyaTaliiHUMHU BIIACTHBOCTSIMH.
OntumanbHUi BHOIp HACHYYIOUOTO €JIEMEHTY Ha TOW 4M IHIIMK MaTepial
OCHOBH 3a0e3Ieuye BHCOKUN piBEHb 34YEIUIEHHS ITOKPHUTTS 3 OCHOBOIO NP
XIMIKO-TepMiuHii 00poOIli, MPaKTHYHO HEJOCSHKHMN IIPpU IHIIMX BHIAX
00poOKH (TIJ1a3MOBUX, ra3oTepMivyHuX). JIudy3iiiHi MOKPUTTS HAHOCATHCA,
SIK TIPAaBWJIO, B 130TEPMIYHMX yYMOBaxX y IITYYHO CTBOPEHHMX HACHUYIOUHX
cepenoBuinax. OcobnuBe Micle 3aiimMae audysiiiHe OOpyBaHHS MeTaliB i
CIJIaBIB, IO J03BOJISIE OZIEPKATH OIJIbII BUCOKY TBEPIICTD 1 3HOCOCTIHMKICTh
MOBEPXHi B MOPIBHAHHI 3 IEMEHTAII€I0, A30TYBaHHAM, LiaHyBaHHsM [1-4] .
Judysiitne 6opyBaHHS 3IIHCHIOBAIN B MOPOUIKOBUX CyMilIax Ha
OCHOBI TEXHIYHOI'0 KapOimy OOpy, JETYIOUOr0 METaJIeBOrO IOPOIIKY Ta
AKTHUBYIOUHX J100aBOK 3a OpHT'iHAJIbHUMHU METOJIKaMH,
110 3aXMIIEHI aBTOPCHKUMH CBIJIOL[TBAMU Ta MATEHTOM YKpaiHu. 3pa3KH i3
BYIVICIIEBUX CTajJel 3acHnajid IOPOIIKOBOIO  OOpYIOYOI CYMIMIIIIO
BIJMIOBIMHOTO  CKJamy, M  3amoOiraHHs  OKHCIIIOBAHHS — 3pa3Ku
repMmeTnzyBany (Jlexnapaniiinnii nateHT YKpainu Ha BuHaxig Ne 54844 A.
-17.03.2003. bron. Ne3), HarpiBaHHS THUINIB i3 BMICTOM 3pasKiB B
TIOPOIIKOBIA OOpyrouili cymimi 1 HacTymHy i30TepMIYHY BUTPHMKY
npotsrom (7,2...21,5)-10% mposoaunu B naGoparopwiit neui Turry CHOJI -
1,6,2,5.1/11M. TIlponec naudysiiiHOro HacHUEHHS 3[iMCHIOBaIM 32
pallioHABHUMHU  PEXUMaMU JUIS KOXKHOI MapKH CTaji 3aJie)KHO Bij
HEOOXITHOI TOBIIMHH MOKPUTTS (lOO...lSO)-lO'GM. MikpocTpykTypa
JUQY3IHHIX MAapiB Ha CTAISIX JOCITIPKEHA Ha PAaCTPOBOMY EIICKTPOHHOMY
Mmikpockori CKAH-$4-10 3 MiKpOpeHTI€HOCIIEKTPaIbHOIO TPHUCTABKOIO
LNK System-290. BusnauenHst (azoBoro ckiiaay JeroBaHuX OOpHIHHX
TIOKPUTH BUKOHYBAJIM HIJISIXOM 3HOMKH peHTreHorpam Ha yctanosui JJPOH-
2.0 B Koz, 0p OIpPOMIHCHHSX 3alli3HOTO Ta MIJHOTO aHOMIIB 3
BHUKOPHCTaHHIM rpadiToBOro MoHoxpoMaTopa. KasitariiiHi IoCIimKeHHs
3pasKiB 3/1IHCHIOBAIN 3a JOMOMOIOI0 MarHiTOCTPHUKILIHHOTO BiOpaTopa rnpu
4yacToTi KoiauBaHb 22 KI I, 1110 JKUBUTHCS Bij YIBTPa3BYKOBOI'O I'eHEpaTOpa
VY31H-2T. Kasiramiiini BUnpoOyBaHHs MPOBOIMIN B BOJONPOBIAHIN BOII
Ta 3 % po3unHi MOpchKOi comi y Boai. KaBitamiiiHy cTilikicTh 3pa3kiB
BH3HAYAIIM 32 KPUTEPIEM BTpaTH MacH, Ky BUMipIoBain yepe3 KoxHi 0,5
roz. oOpoOku. 3arajbpHUI TepMiH BUNPOOyBaHb ckianas 12...15 rox., mo €
JIOCTAaTHIM JUIsl €KCTpamloJisilii Ha AOBIIMKA TepMiH. Bu3HaueHHs BTpaTh
MacH 3pa3KiB NMpoBoAWIN Ha Tepe3ax Mapku BJIP-200I" 3 tounictio 5-10°
k. TpilMHOCTIAKICTS JOCTI/KYBAIA METOMOM IHAEHTYBaHHs [5-7].
HanpyxeHHsT ckontoBaHHS oOlliHIOBaIH 3a (opmynoro Ipeina (6 = KI1C
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/(m10,5), mpu npomy 3a posmip Tpimuau (1) Opamu monepeyHuit po3Mip
3epHa — 12mkM Ta 20 MKM.

JlocmikeHO Hampy>KEHHS CKONIOBAaHHS B 3aJIGKHOCTI B TUITY
JeryBaHHs OopumHHMX (a3 pI3HUMH E€JIEMEHTaMU TIPEJCTaBIEHO Ha
ricrorpami (Puc.1l) . 3 mnpuBeneHWX MaHWUX BHIHO, IO HAWOUTHIIHMN
Koe(iliEHT IHTEHCUBHOCTI ONOPY MOIIMPEHHIO TPilHY - K¢ - B G0pHIHIX
¢azax 3amiza (FeB ta Fe,B), neropanux xpomom, rmpu npomy 3HaueHHs Kc
nmopieatoe 1,51 MIla-m0,5. [emo MeHII 3HAYEHHS CIHOCTEPITalOThCI B
Gopriax 3amiza jgeroBannx V, mo cranoButs 1,4 MITa-m®°. 3HauHo MeHIIe
3HAYEHHS CIIOCTEpiraeThest B Goprmax 3amisa serosamux Ti (1,01 MITa- M%)
ta Nb (1,00 MIIa- M%°). Haifripuri mMOKa3HHKH Mae TIOKPHTTS JIErOBAHE
MIJUIIO Ta Heseroane OopuaHe MOKpUTTs. [ HeneroBanux OopugHux ¢a3
e 3HaueHHs cTaHoBHTH BenuunHy 0,9 MIla-m0,5. Po3mip 3epna mo
mepepizy OopumgHMX (a3 B 3aNEKHOCTI BiJl TeMIEPaTypHO-YaCOBUX
rapamMeTpiB OTPUMAaHHS ITOKPHUTTIB CTAHOBUTH MiHIMYM - 12MKM, MakcuMyMm
—20 MKM.

HanpyxeHHsI CKONIOBaHHS OIliHIOBaNU 3a (opmyroro IpBina (o =
Kic /(n1®®), mpu msomy 3a posmip Tpimmman (1) Gpamu momepeuruii posmip
3epHa — 12mkM Ta 20 MKM. Po3paxyHKOBI JaHi HaIlpy>Ke€Hb CKONIOBAHHS, SIKi
MOXYTb BHHUKaTH B OOpHIHMX (a3ax B 3aJexHOCTI Bij mapamerpy Kic,
mpeacTaBieHo B Tabummi 1. B pe3ynpraTi mpoBeNeHNX OIiHOK BU3HAYCHO,
0 HaAWOLIBII HamNpyKEHHS CKOJNIOBAaHHS BWHHKAIOTH IPH JIEr'yBaHHI
OopuaHHUX (a3 XpPOMOM 1 3HAXOAATHCS B Mexax Bix 246,3 mo 190 MIla B
3aJIe)KHOCTI Bij po3mipy 3epHa (12 um 20 mxwm). Jlemo MeHIn 3HAaYCHHS
HaNpy)XeHb CKOJIOBAHHS CIIOCTEpIraloThCs IpH JeryBaHHI OopumaHux a3
BaHanieM. [losiBa TpilMH NpU yJapHUX HaBaHTAXXEHHAX B OOpHIHHX (a3zax
CIIOCTEpIraeThcsl MPU  HAMPYKEHHSX CKOJIIOBAHHS, SKi TEpPEeBUILYIOTh
HacTymHi BenmumHH: 228..176 MIla. 3 mpoBeneHUX pO3PaxyHKiB, SKi
Npe/IcTaBieHi B Tabnuui | BHIHO, IO HANPYXKEHHS CKONIOBAaHHI B
OopumHuX (aszax B 3aJeKHOCTI Bif Jyeryrounmx enementiB Cr, V, Ti, Nb
MOXXHa momiutd Ha miarpynu Jeroadi Cr, V ta Ti, Nb. Benuuunu
Halpy)XeHb CKOJIIOBaHHS B OopuaHuX (azax JIETOBaHWX XpOMOM  YH
BaHazmieM B 1,5 pa3iB BWINI 32 BEIWYMHM HAIPY)KEHb CKOJIOBAHHS B
6opunHux (azax geropannx Ti um Nb. [Ipu npomy 3HaueHss B niarpymi Cr,
V pizusarecs B 1,08 pas, a B miarpymi Ti, Nb — 1,02 paszu. Ilokpurrs
JIETOBaHE MIJTI0 Ma€ MOKa3HUK TPIIIUHOCTIMKOCTI B 1.5 pasiB MeHIIe Hixk
JieroBaHe XpoMoM. lLle MosICHIOEThCS O BHCOKOIO TMOPHUCTICTIO OOpMAHUX
TIOKPUTTIB JIETOBAaHUX MiITIO.

Tabnuugs 1. Po3paxyHKOBI 1aHi Hanpy)XeHb CKOJIIOBaHHS B OopuaHuX (azax
B 3aJ1e)XHOCTI BiJ napamerpy K¢

Tun | K] c 100 | O ckomosanus
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MOKPHUTTSL, (a3a MITa-m® npu 1=12 nipu 1=20 MM
° MKM
MIla MIla

(FetCr),B 151 246,0085 190,5363
(FetV),B 140 228,0873 176,6562
(FetTi),B 101 164,5487 127,4448
(Fe+Nb),B 99 161,2903 124,9211

Fe,B 90 146,6276 113,5647
(Fe+Cu),B 95 148,1 115,78

B HemeroBanumx Oopumax

XpOMOM, HaIPY)KEHHsI CKOJIIOBaHHS,
OopumHuMHU (a3zamu 3poctrae B 1,68 pas. JlochmipkeHHS KaBiTaIliitHOT
cTiikocTi OopuaHHMX (a3 JeroBaHMX XPOMOM Ta BaHAIIEM IOKA3ajH, IO
KaBiTalliiiHa CTiHKiCTb OOpuIHHMX (a3 3pocrae mpu jeryBanus B 1,6...1,8
pasiB. [Ipu neryBanHi THTAaHOM Ta HiOOIEM KaBiTallilfHa CTIHKICTh 3pOCTAE B
1,4...1,5 pa3u (puc.2). Ilpu 11boMy HaIIPpY>KEHHsI CKOITIOBaHHS OOpUIHUX (a3
JIETOBAaHUX TUTAHOM Ta HioOieM B 1,2 pa3u Ounble MOpPIBHSHO 3
HEJICrOBaHUM OOPHIIOM 3aJIi3a .

3aji3a BUHUKAIOTH HAIPYXEHHS
ckomroBaHHS B Mexax 113..146 MIla. B Oopuannx ¢azax, JeroBaHux

B TIOpiBHSHHI 3 HEJICTOBAHUMU

Ticrporpama po3paxyHKOBHX IaHMX HaNpysKeHb CKOJIIOBAHHSA
Ta napamerpy K1C 1151 60puiHuX NOKPHUTTIB Ha cTaJi 20
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Pucynok 1. Ticrporpama

PO3PaxXyHKOBHX /[aHHX HAaNpY/KeHb

cxooBanns Ta mapamerpy K1C nost 6opuannx nokpurris Ha ctami 20.
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Ticrporpama kasitaniiinoi cTilikocTi 00pHAHUX NOKPUTTIB HA
cTaji 20 (TpuBaJIicTh 3HOUIYBAHHS - 3 TOJAMHH)

BuxigHui B+Cu B B+Mo B+Ti B+Nb B+V B+Cr
CTaH

Tun nokpuTtTa

Pucynok 2. Ticrporpama kasiraumiiinoi cTilikocTi OopmaHuX
MOKPHUTTIB Ha cTani 20

CriBCTaBJICHHS PE3YJbTATIB JOCTIKCHHS KaBITAIlIHHOI CTIHKOCTI
JIETOBAHHUX BI/AMOBIAHUMH €JeMEeHTaMH OopuaHuX (a3 3 po3paxyHKaMH
HalpYy)X€Hb CKOJIOBAaHHSA, IpPHU SKUX MOXJIMBE YTBOPEHHS TPIIIMHA B
pe3yabTaTI yAapHUX SIBUIN NPH KaBiTallii, Mmokas3auo, M0 Ii JaHi mo0pe
Y3TOJDKYIOTBCSI.

3pocTaHHS HANPY)KCHb CKONIOBAHHS B 3aJIGKHOCTI BiJ JIETYIOUHX
eJIEeMEHTIB B OOpUIHMX (pazax MO)KHA 3amucaTH B HACTYITHUH psi:

Fe,B-> (Fet+Cu) ,B > (Fe+Nb) ,.B—>(Fe+Ti) .B>(FetV) ,.B>(FetCr) ,B.

[Tpn upOMy psiI JIETYIOUMX €NEMEHTIB, SIKi IPU3BOIATH JIO POCTY
KaBiTaliiHOI crilikocti OopuaHux a3, MOXKHA 3amHucaTH B TAaKOMY
nopsaky: (Fe+Cu),B->Fe,B—> (Fe+Nb),B—> (FetTi),B> (FetV),B> (Fet+Cr
)2B.

TakuM 4MHOM, IPOBENIEH] TOCIIDKEHHS KaBiTaI[lifHOI CTIHKOCTI Ta
HalpY)X€Hb CKOJIIOBAHHS, NPH SKUX MOXJIMBE YTBOPEHHS TPIIIMH B
OopuaHHX (a3ax, MoKa3ajo, o JETyUi eJIeMEHTH B OopuaHUX (a3ax, sKi
NPU3BOIATE JIO 3pPOCTaHHS HAINPYXEHb CKOJIOBaHHS, OJHOYACHO 1
i JIBUIIYIOTH KaBITAI[IIHY CTIHKICTb.

[MpoBeneni Hamu  JOCHI/DKEHHS TOKa3and, IO BEJIMYMHA
HaNpy)XeHb CKOJIOBaHHS B OOpHOHHMX (ha3aX € XapaKTepHCTHKOIO, sKa
BH3HAYa€ PiBEHb KABITAIIIHOI CTIHKOCTI Bi/MOBITHUX ITOKPUTTIB. 3 POCTOM
HaIpYXeHb CKOJIOBAHHSI CIIOCTEPIraeThCsl PICT KaBiTaIliMHOT CTIMKOCTI.
[MpoBeneni moOCHiPKeHHS TOKa3ajid, [I0 HAWOUIBII IEepCIIeKTHBHUM
€JIEMEHTOM TIIpH JIeTyBaHHI OopuaHuX a3 € Xpom, sKuil 3abe3neuye
ONTUMAJIBHUI KOMIDICKC XapaKTepUCTUK OopuaHux (a3 3amiza (BHUCOKa
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MikpoTBepicTh — 21 MIla, HaliMeHIIa MOPUCTICTh, HAMOIIbIE 3HAYCHHS
napametpy K¢, Haii0i1p11e 3HaYeHHs HAaNpy)KE€Hb CKOJIIOBAHHSI.

BUCHOBKH. HaneceHHs OOpWAHUX IIOKPUTTIB JIETOBaHUX
XPOMOM JI03BOJISIE ITiABUIIMTH KaBITAIIiHY CTIHKICTh BYIJICIIEBUX CTajel y
1,5. pa3u B MOPIBHSIHHI 3 HEJICTOBAHOIO CTAJLUTIO. 30UIBIICHHS KaBiTaIiHHOI
CTIIKOCTI TUM 3HAYHIiIle, YMM HIDKYE BMICT Byriemp B crami. Cepen
mudy3iiiHMX JeroBaHMX OOpPHIHMX ITOKPUTTIB HAHOLIBII CTIHKMMHU B
yMOBax KaBiTauil € mokpuTts seroBani Cr ta V, mifBHIIyIOTH CTiHKiCTh
ByrJlenieBux craneil B 2-3 pasu. BoHM MaroTh HaliMEHIy ITOpPHCTICTS,
JIOCTaTHIO BEIMYMHY HAaNpyKeHb CTHCHEHHS Ta HaWOIIbIy KOpO3idHY
cTilKicTh. [[1s 3a0e3neueHHs] MaKCUMaIbHUX 3aXUCHHUX BJIACTHBOCTEH MU
KaBiTalmiiHOMY pYHHYBaHHI JIONITPHO HAHOCHTH JICTOBaHi OOpWHI
MOKPUTTA TOBIIUHOK He MeHII 115...125 MxMm.
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SAIUTHBIE NOKPBITHUA U3 BBICOKOTBEP/IBIX
COEIMHEHHMHU HA OCHOBE HEPEXO/IHBIX
METAJIVIOB B YCJIOBUSI KABUTAIIUN
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VYcoBeplIeHCTBOBaHME ~ KOHCTPYKIMHA — fAeTaliell  MalmMH U
MEXaHU3MOB, Pa0OTaIOMINX B MOTOKE XHIKOCTH MPUBOJUT K YCKOPEHUIO
CKOPOCTH HX JBW)KEHHS M, KaK CIEJICTBHE, K YCHJICHHUIO pa3pylIeHHs B
pe3ynbrare KaBHTanuu. KaBUTaIMOHHAs JOJITOBEYHOCTH JeTaiedl MOXET
ObITh CYIIECTBEHHO TIIOBBINIEHA 3a CUYET NPUMEHEHUS MaTepHaloB
YCTOWYMBBIX K KaBUTarmu. Co3aHue oObeMHOJIETHPOBAHbBIX CIIEINAIBHBIX
CIJIABOB IIO3BOJISIET IOJYYUTHh JOCTATOYHO BBICOKYIO KaBHUTAlMOHHAS
cTOMKOCTh M3enuit. OJJHaKoO TakoH MyTh OOPHOBI ¢ KaBHTAalIMel He BCerna
1esIecoo0pas3eH MOCKOJIbKY B COCTaB OOJBIIMHCTBA BBICOKOJIETHPOBAHHBIX
cTajJell W CIUIaBOB BXOJIAT JOpOrue u neduuuTHbIE 371eMeHTh. K Tomy ke
9TH CIUIaBbl OTIMYAIOTCS HU3KOH TEXHOJOrM4HHCTIO. Ilockombky
KaBUTALMOHHOE pa3pyllleHWe pa3BHUBAeTCs Ha IOBEPXHOCTH JIETalH,
albTEepHATUBOM OOBEMHOMY JIETHPOBAaHMM MOXKET OBITH  CO3[aHue
KaBUTALIMOHHO-KOPPO3HOHHO ~ CTOMKMX  TOKPBITWH  Ha  JElIeBBIX
KEJIe30yIIePOANCTHIX cTasix. [IpoBeseHHbIe nccnenoBaHust B YKpauHe U
3a pyoexxom ([ToromaeBemm JI.U., AGauapace M.M., Bopommuaum JL.T.,
Bekcnep HO.I'., Heko3z AWM., u jap.) mo pa3paboTke W HCIOIH30BAHUIO
T y3HOHHBIX, TA30TEPMUYECKUX MTOKPHITHH IS 3aIIUTHl METATIMYECKUX
M3JeIMA  OT  BO3JCHCTBUS  KaBUTAlMM,  CBHJCTENBCTBYIOT O
TMIEPCIIEKTUBHOCTH MOMCKOB B 3TOM HaIlpaBJICHHH.

B pabore HaHeceHME TOKPBITHH OCYHIECTBIISUIA B 3aKPHITOM
PEaKIMOHHOM TPOCTPAHCTBE HEKOHTAKTHBIM Ta30BBIM METOJOM IpH
CHIDKEHHOH JaBKe B CIICIMaJbHONH YCTaHOBKE Ha 0a3ze IIaxXTHOW Iedn
CIOOJI 1.1.6/12 ¢ mnpuMeHeHHWEeM IOpOIIKOB IIEPEXOIHBIX METauIoB,
yriIeponocoaep Kaumx 100aBoK W YETHIPEXJIOPUCTOro yriepona. Ilpu atux
YCIOBUSIX IIPOLIECC HAHECEHWs] KapOHIHBIX ITOKPBITHH TNPOTEKAeT Io
CIIEAYIONIMM YeTHIpEM CTaausiM: a) HEU30TepMHUYecKass IIEMEHTAIUs
TIOBEPXHOCTH 0O0pa3lOB TPOAYKTaMH CrOpaHWsl JPEBECHOrO YINISA TpHU
CHIDKEHHOH JaBke; 0) o0pa3oBaHHE TBEPJOrO pPacTBOpa IEPEXOIHOT0
MeTajyla B ayCTEHHTE; B) 00pa3oBaHHE 3apojplila KapOWIHOH (a3bl B
TBEPJIOM PAaCTBOPE MEPEXOIHOI0 METajula B ayCTEHUTE M €ro POCT 3a CYET
BCTpeyHOH qu(dy3un aTOMOB NEPEXOJHOTO METaIa U YIIIeposia MaTpHIbl;
') pOCT KapOMIHOTO MOKPHITUS 33 CUET OJHOBPEMEHHOT'O IPOTEKAHUSI IBYX
MPOLIECCOB: BCTPEUHOM nuhdy3un yriaepozaa MaTpHIIbI u
KapOM1000pa3yIoIIero JIeMeHTa, a TAKKe MPSIMOT0 OCAXKICHHS U3 Ta30BOM
(ba3sbL.
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B ocHOBe MeTO/1a HAHECEHUS TIOKPBITHI B 3aKPHITOM PEAKI[HOHHOM
MPOCTPAHCTBE W3 Ta30BOW (a3pl HEKOHTAKTHBIM  CIIOCOOOM  TIpHU
MTOHMYKCHHOM JIaBJICHUU C MPUMEHCHHEM XJIOPOCOACPIKANIUX COSTUHCHUN
MTOJIOKECHO MPOTEKAHNUE TeTEPOXUMHUYHUX TPAHCIOPTHHIX peakmuii. CMmech
TIOPOIIKOB TIEPEXOMHBIX METAJUIOB B T'a30BOM Cpelie pearupyer C XJIOpOoM,
KOTOPBIN BBIAEISAETCS C YETBIPEXJIOPUCTOrO Yriepoaa, ¢ o0pa3oBaHHEM
JIETYYUX COCTUHCHUH. XJIOPHUIBI TMEPEXOJHBIX METAJUIOB IOMANAlT Ha
METAJUTMYECKYIO0 TMOBEPXHOCTh, KOTOpas HACHIAETCS W BCTYMAlOT B
peaKIuy ¢ )KeJIe30M ITOBEPXHOCTH, KoTopast oOpabaTsiBaercs. BeineneHHbIe
B aTOMapHOM COCTOSIHUU TIEPEXOJMHBIC METaUTbl  a0COpOHPYIOTCS
METAJUTMYECKON IMOBEPXHOCTBI0O U TUPPYHAUPYIOT W3 TIOBEPXHOCTH B
TIYOMHHEIC IIACTOB MaTepuaia 0O0pa30BBIBas COOTBETCTBYIOIIHME TBEPIIBIC
PACTBOpHI B Y- JKelle3¢ W MPHU B3aMMOJICHCTBUS C YIIIEPOIOM MATPHIIBI 3a
cuer  peakiuoHHod aupdy3uu  GOPMHPYIOTCI  COOTBETCTBYIOIIUC
kapounbie (asel (Puc.1). [ToBepXHOCTHBIE TUIACTHI MaTepuaia, KOTOPBIA
oOpabaTbIBaeTcs, 0OOTraleHbl YIJIepOoIoM, KOTOPBIH HOomaj TyAa 3a CYET
TIPE/IBIAYIIEro HayrIepoKBaHUE MaTepualia u3 ra3oBoi (assl.

a

Puc. 1. MuKpocTPYKTYpa MOKPLITHSI HA OCHOBe KapOuaa nupkonus, x500 (a) n
Kapouaa xpoma, x800 (6) Ha crane Y8A

Pe3ynbTaTh HCCIICTOBAHUS KaBUTAI[IOHHOMN CTOWKOCTU
YTIACPOTHBIX CTalell ¢ KapOWJIHBIMH MOKPHITUSIMHU Ha OCHOBE MEPEXOIHBIX
METAJUIOB: TWUTAaHA, [UPKOHHS, BaHAIUSI, HUOOMS W XpoMa H HX
KoMOuHarmii. Ha  OCHOBaHMHM JTHX  WCCICIOBAHWI  YCTaHOBJICHA
B3aUMOCBSI3b MEXKIY KaBHUTAI[MOHHOW CTOMKOCTBIO (pHC.2) KapOUIHBIX
MOKPBITUH W WX XapaKTEPUCTUK: MHUKPOTBEPIOCTH, MHUKPOXPYITKOCTH,
MMOPUCTOCTHU, PACHPEICICHHUS BEIMYUH OCTATOYHBIX HampsyKeHuil (puc.3),
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HaNpsDKEHUH CKaJbIBaHUS, TPEIIMHOCTOWKOCTH W TOJIIUHBI KapOWIHOTO
Iiacra.

OmnpeneneHo BIUSIHUE TEPMUYECKOH 00paboTKM wu3nmenuii ¢
TIOKPBITHSIMH Ha UX KaBUTAI[MIOHHOIO CTOWKOCTh. THIMYHbIE KHHETHYECKHE
KpPUBBIE  3aBHCHMOCTH  IOTEPH  MAacChl OT  TNPOAOJDKUTEIBHOCTH
KaBUTALMOHHOI'O BIMSHHUE MTOKAa3aHO Ha MpHMepe ctand 45 ¢ HaHECeHHBIMU
KapOMIHBIMH ITOKPBHITHSMH Ha OCHOBE YKa3aHHBIX BBINIE MEPEXOHBIX
MerauioB (puc.2). Ha KuMHETHYECKMX KPHBHX MOXHO BBLICIUTH TPHU
neprosia pas3pylieHrs:: HHKYOAIMOHHBIH, pPaBHOMEPHOI'O pa3pylICHHS,
WHTEHCUBHOTO pa3pylIeHUs, NPHYEM HAyajlo M IPOAOJDKUTEIBHOCTh
Ka)XJIOT0 [TEpUOJIa 3aBUCST OT THIA IIOKPBITHSL.

| A
L T 1 H, =T T <l
i 1 1 2 34 6678 9101112 -kl:_- —
LA T 5 I;?
0 ' /A‘ T = |
Ly P
. 100 | A1
w /‘ UL iy
3 ST e cm———
f i
ﬁ s J%/J% .ﬂ"ﬁ el =1
cuey i

- NbC
o R Lcrhie T

Bk e e e W

N
i\é

I wt S O Y S

Puc. 2. Kunernueckue
KpUBBIEe KABHTALHOHHOIO
pa3pymieHusi ctaam 45 B
yiaydueHHoM coctosinum (I)
¥ C MOKPLITHSIMH HA OCHOBE
KapouaoB  Huoous  (2),
uupkonusi (3), Tutana (4),
xpoma (5), Banagus (6)
(yciaoBus HACBIIEHHUs :
T=13200C, t = 14,4-103 ¢).

4000 [ ] i A

Puc. 3. Pacnpenenenue OCTATOYHBIX
HANPSZKEHU I JI0 TOJIMHE NOKPLITHIA HA OCHOBE
xapounoB Cr, Nb u Nb-Cr (a) u Banagus (6) Ha
cramu 45: a) 6e3 TepmoodpadoTku; 6) 1 - Ge3
TepmoodpadoTku; 2,3,4 - mocie 3akaaka or 1110
K n ornmycka npu 810 K (2); 690 K (3); 490 K (4).

Ha MPOTAKCHUU I/IHKy6aHI/IOHHOFO nepuosa Ha MNOBEPXHOCTAX,

KOTOpBIE TIO/IBEPTarOTCsl KABUTALIMH, (POPMHUPYETCSl CTPYKTYPHBIN penbed B
BHJC TIPOTpaBJICHHBIX 3epeH (puc. 4 - a, 0). B mpomecce HaHeceHUsS
KapOWJHBIX TMOKPBITHA (OPMHUPYETCS MEIKO3ePHHCTAas CTPYKTypa ¢
pasmepom 3epen nopsizka 0,5...1,5 mxm (puc. 4, a).
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B Takux MOKPBITHAX paspyIICHUs MPH KABUTAMH NPOHCXOIUT IO
rpaHMIaM 3epeH, KOTOpbIE XOpOLIO BWIHO HA PacTpoBBIX (ororpadusx
(puc. 4), mpencTaBIeHHBIX Ha O00pa3lax C MOKPHITUSIMH Ha OCHOBE
KapOHWZIOB XpoMa M BaHaAWs HA Pa3HBIX CTAJUAX KAaBHTALOHHOTO
paspyuieHus. Y CTaHOBJIEHO, YTO KapOUIHBIE ITOKPBHITHS XapaKTepH3yIOTCs
OYEeHb BBICOKOW OIHOPOJHOCTBIO COCTaBa M CTPYKTYPHI, & TAK)X€ BBICOKOH
LIEJIOCTHOCTBIO, KOTOpasi XOpomo BUIHO Ha puc. 46, a. OnHako, naxe B
CIylaBax C BBICOKMMH YCPEIHEHHBIMHM [OKa3aTeNsIMH XapaKTEPUCTHK
MIPOYHOCTH BCET/Ia €CTh MAJIONPOYHBIE YYaCTKH, COCTOSTHUE KOTOPBIX MpPHU
MHUKpPOYZapHOM BIIMSSHUM ONpEAENsSeT Bechb JAajbHEHIIMHA Iporecc
paspyuieHus. Takumu caObIMH MUKPOYYACTKAMU B KapOHIHOM TOKPBITUH
€CTh TIOPBI, KOTOPbIE HAXOISTCS Ha CTHIKE HECKOJIIBKUX 3€PEH M YTO UMEIOT
KOHTaKkT ¢ BHemHed cpenoi (puc. 4 (a, 6)). ViIMeHHO B Mecrax BBIXO/a
TpaHMI] 3€peH Ha TIIOBEPXHOCTh TOPBI IPOHMCXOAUT  3apOXKICHUS
MUKPOTPEIIUH TPH TUAPaBINYecKOM yraape. Hanmnuue mop B KapOHIHBIX
MOKPBITHAX TPUBOJIHT K JIOKATH3AI[MU BOKPYT HUX pa3pyllcHHUE.

Bricokas KaBUTAI[MOHHAsh CTOWKOCTh KapOWIHBIX IMOKPBITHIH
o0yciioBlieHa  ONaronpusTHBIM — COEIWHEHHWEM BBICOKOW  TBEPIOCTH,
3HAUUTENbHBIX ~ CKUMAIOIIUX  OCTATOYHBIX  HANPSDKCHUH,  HH3KOH
MOPUCTOCTH M BBICOKOH JUCIEPCHOCTH CTPYKTYPhI MOKpPHITHH (puC. 4).
Hauano WHTEHCHMBHOrO pa3pylleHHs OIpejaensercs No Tneperndy Ha
KMHETUYECKOH KPHUBOW M XapaKTepusyercss TeM, 4TO peibed cKoia
HaOmoaeTbcss Ha OOJNBIIEH YacTH IMOBEPXHOCTH, KOTOpas IOJBEPraercs
KaBuTalnuu. [Ipu 3TOM, eciu Ui BBICOKOMPOYHBIX KapOMIHBIX MOKPHITHIHA
Ha OCHOBE BaHaJWs, TUTaHA M XpOMa 3TOT MeXaHW3M HaOoJaeTcs mocie
36010° cex. KABUTAIMOHHOTO BIMSHUA, TO JUIS MEHEe KPEIKHX TOKPHITHIL
Ha OCHOBE HMOOWMS M IMPKOHUSI MHTEHCHBHOE pa3pylIEHHWE HAYMHAETCS
mmocie 21,6-103 CEK KaBUTAIIWH.

VBeJIuYeHHE TONIUHBI KapOUIHBIX MOKPHITHH HA OCHOBE THTAHA,
BaHaIUsl M XpOMa, KOTOpPBHIE HMEIOT CaMyl0 OOJNBIIYI0 KaBHTAIMOHHYIO
CTOWKOCTH MPHUBOAUT K YBEIHYCHHIO MPOJIOJDKUTEIBHOCTH KaBUTAIIMOHHAS
KaBepHa, KoTopasi o0pa3yercsi B KapOHIHOM ITOKPHITHH, OJIM3Kas o Gpopme
K yceueHHOMY KoHycy (puc. 4, e). Ha ee OOkoBOIl MOBEpXHOCTH
BBISIBJICHHBIC KOHIICHTPUYECKUE TPEUIMHBI M BBICTYIbI. Takue TPEeIIHHBI
MIPOXOAAT IO TpaHMIE pasjesia IUIacTOB KapOWIHBIX 3€peH, KOTOpbIe
oOpazoBaiuce B mporecce aupGy3HOro pocTa TMOKpbITHA. YacTh
KOHLIEHTPUYECKUX TPELIMH IIPOXOIUT MO TPaHuIle paszeia (a3 HOKPHITHI U
MaTpuIlbl. PeKHUMBI TEUEHUS MHKPOMOTOKOB >KHUIKOCTH B 3HAYHMTENHHOH
Mepe 3aBUCAT OT peibeda MOBEPXHOCTH Marepuana. Vrak, 3HauuTENbEHOE
YBEJIMYEHUE CKOPOCTH KAaBUTAIMOHHOI'O pa3pyllieHust o0pas3loB C
HAHECCHHBIMH KApOWIHBIMU TOKPBITHAMH Ha MPOTSHKCHHH TPETHEro
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Nepuojia CBA3aHO HE TOJBKO C HAayajioM pas3pylIEHUs] MaTpHIlbl, HO U C
WHTCHCU(UKAIMEH KAaBUTAIIMOHHOTO BIUSHHUS 3a c4YeT 00pa3oBaHUS
BBICOKOCKOPOCTHBIX yJIapHBIX MUKPOCTPYEK.

YBenuyeHne TONIMHBI KapOUTHBIX MTOKPHITHI Ha OCHOBE TUTAHA,
BaHAJWA W XPOMa, KOTOPHIC HMEIOT CaMyl OOJBIIYI0 KaBHTAI[OHHYIO
CTOMKOCTh NPUBOAMT K YBEIUYEHUIO MPOJOIDKUTENIBHOCTH HaYallbHBIX
TIEPUOJIOB pa3pyIICHHUs] HHKYOAIIMOHHOTO U PABHOMEPHOT'O Pa3pyIIeHus, TO
€CTh K YBEJIUYEHHIO MX JPO3HOHHOW CTOMKOCTH. Takash 3aKOHOMEPHOCTbH
HAOIOAaeTCs] K HEKOTOPOM KPUTHYCCKOW TONIIUHE CIIOCB, KOTOPHIE
COCTaBIIAIOT JUIsl TUTAHA U Xpoma - 20...25 MxM, a 1t BaHaaust 16...20 Mxwm,
1ocJjie KOTOpPOW CTOMKOCTh MOKpBITUN cHipkaercs. [lajeHue croiikocTu
MIPOUCXOJUT CHayania MEJJIEHHO BCIEACTBHE POCTAa MOPUCTOCTH MOKPBITHIA
C YBEIMYCHWEM WX TONIIMHB, & TIOTOM OBICTPO, BCIIEACTBHUE
pactpeckuBaHus NOKPbITHH. C TOUKU 3pEHUS] TEXHOJIOTUH, ONTUMAIbHBIM
©CTh HAHECCHUS IOKPHITUH ToMmuHON 16...20 MKM, 49TO oOecredunBaeT
campiii  Oompmroli  3ddexkT  3amuTBl  MeTalla  OTHOCHTEIBHO
M3PaCXO0JIOBAHHOIO Ha €ro MOJIy4eHUE PecypcaM.

[Ipu oOmIeM BBICOKOM YPOBHE MHKPOTBEPIOCTH HCCICIOBAHHBIX
KapOMIHBIX MOKPBHITHH (Tabi.1), UX MOXXHO PacCHOJIOKHUTH 110 Mepe pocra
MUKpoTBepaocTH B cnenyrommid paa: Crp,C,—NbC—VC—ZrC—TiC.

Koppemnsiust Mexay 3Tol XapaKTepUCTUKON U UX KaBUTAI[MOHHYIO
CTOMKOCTBIO OTCYTCTBYET.

BcneactBue Toro, 4tro KaBUTAIMOHHOE pa3pylleHHE B IEPBYIO
ouepenb  CBSI3aHO C  MHUKPOYJApHBIM  BO3JICMCTBUEM,  XPYIKOCTb
MOBEPXHOCTHOTO  CJIOSi Marepualia 3HAUMTENbHO BIMSIET Ha  €ro
KaBUTAIMOHHYIO CTOWKOCTb. Bce KapOWUABl OTIMYAIOTCS  BBICOKOU
XPYIKOCTbIO, KOTOpas 3HAYUTEIHHO NPEBBINIAET XPYINKOCTb METAIIOB,
OJTHAKO B TIpefeax Kiacca KapOWI0B MUKPOXPYIKOCTh pa3nudaercs B 2,8
pasa mpu cpaBHEHHE HaUOOJIee TUIACTHYCCKOr0 KapOuaa XpoMa ¢ Hauboee




Puc. 4. I3MeHeHne MUKPOCTPYKTYPHI IIOBEPXHOCTH MOKPBHITHS HA OCHOBE
KapOuI0B XpoMa B Mpolecce KABUTAIMOHHOI0 M3HAIINBAHUA: a, - HCXOIHOC
cocrosinue,x.10000 B - t=54103 ¢c;r-t=7,2103 ¢, 1 - t=10,8103 c,e-Tt=
21,6103 c; a, 6, B, x10000; r, x6000; a, x7000; e, x1000.

IMopucrocts KapOHIHBIX TOKPBITHI OTpeACIISITH
MerauiorpaduueckuM  MeTomoM. B mopsiike yObIBaHHS MOPHCTOCTH
HCCIIeIOBAaHHBIE TOKPBITHS PACIIONIATAIOTCS B CICAYIOUINHA PSI:

NbC — VC — TiC — ZrC — Cr,C..

3a crnocoO0HOCTRIO K TOpoOoOpa3oBaHWE KapOWIHBIE TTOKPHITHS
MOYKHO pa3fielIUTh Ha TPH TPYIIBI: HU3KOMOPHCTHIC - HA OCHOBE XpoMa H
IUPKOHUSI, CPENHENMOPUCThIE - HAa OCHOBE BaHAJUd W THUTAHa,
BHCOKOIIOPHCTHIC - HA OCHOBE HHOOMs. [IpH 3TOM MOPUCTOCTH MOKPBITHS Ha
OCHOBE HHOOWS TMOYTH HAa MOPSIOK BBICHIAS, YeM JUIS CPEIHE MOPUCTHIX
MOKPBITHH. VIMEHHO MO3TOMY 3TH IOKPBITHS MOKA3aJd HaUMEHBIIYIO
KaBUTAIIMOHHYIO CTOMKOCTh. [Iporiecc oOpa3oBaHus MOp B KapOHIHBIX
MOKPBITHAX, KaK U B OOPUIHBIX MOKPBITHAX, HOCUT MU(QY3HBINA XapakTep.
Oco0GEHHOCTHIO KapOHUAHBIX MOKPBITHH, KOTOPAsk BHIFOMHO OTINYAET HX OT
OOPHIHBIX, CHUIHIMIHBIX MOKPBITHH, €CTh TO, YTO JJIs HHUX XapakTepHa
3aKpbITasi IOPUCTOCTb.

Tabnuna 1
MuUKpOTBEPAOCTh M XAPAKTEPHUCTHKH MHKPOXPYNKOCTH KAPOHIHBIX
NOKPBITHI HA YIJIEPOIHBIX CTAJSAX

Mapka cranu

Cranb 20 Cranb 45 Cramp Y8A
Tun v-10° v-10° v-10°
Porrry 3 Porrry 3 Porrry 3
MOKpbITUS | Ho, H10° , Ho, H10° , H-, H 10 ,
I'Tla 2 yc. | I'Tla 2 yc. | I'Tla 2 yc.
el. el. en.

TiC 28 50 04 | 32 50 | 044 | 40 50 | 06

ZrC 26 60 | 038 | 28 60 | 038 | 29 60 | 045
VC 23 80 | 028 | 25 80 | 028 | 26 70 | 034
NbC 21 80 | 025 23 80 | 025 24 80 | 031
CruCn 1655| 100 | 014 1 165] 100 | 0,14 | 165| 100 | 0,20
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[Ipu >TOM cpennuii pa3Mep Mmop Ha MOPSAOK MEHBLIMH, YeM B
OOpHUIHBIX MOKPHITUSX. OTCYTCTBYIOT TIOPBI, KOTOPBIE MPOXOMIAT Yepe3 Bce
TIOKPBITHE W CBSI3BIBAIOT MAaTepHal MaTpUIBl C BHELIHEH Cpeiow.
Pacripenenenue mopucTocTH MO TIIyOMHE KapOWIHOTO MOKPBITHS H3ydalld
Ha IpUMepe TOKPBITHS Ha OCHOBE KapOHaa THTaHa, HAHECEHHOTO Ha CTallb
V8A npu rtemmnepatrype 1320 K Ha npoTsiKeHHH 4YeTBIpEX 4YacoB
N30TEepMHUYECKOH BbIepKKH. Ha riryOune 2...3 MKM MOPHUCTOCTh COCTaBMIIA
0,16%, Torna kak conutngoBEIBaHKE CII0s Ha INIyOHHY 6...8 MKM IPHUBEJIO K
yMeHbenuto mopuctoctu 10 0,08%, To ecth B nBa pasza. Takum oOpazom,
MOpbl B KapOWJHOM TIIOKPBITHHM pAacIlojararorcsi B OCHOBHOM B €ro
TIOBEPXHOCTHOM CJIOE.

[TokazaHo, 4TO (hOPMHUPOBAHME OCTATOYHBIX HAIPSDKEHUH CHKATHS
B KapOM/IHBIX IUIACTaX SIBISETCS HEOOXOMUMBIM YCIOBHEM COIPOTHBIICHUS
TIOKPBITHI MHUKpPOYAapHOMY KaBUTALIMOHHOMY pa3pylIeHHIo.
IMocnenyromas TepMooOpaboTKa (3akamka + HU3KHN, CPEIHUNA WU
BBICOKHMH OTIYCK) NPUBOAUT K CHI)KEHHIO CTOWKOCTH MOKpbITHiA B 1,2...1,4
pasa. DTO CBs3aHO C IepepacrpeneieHueM BHYTPEHHUX HaNpsDKEHUH
CKaTHsi B IUIACTaX TOKPHITUH M WX OOIIMM CHIDKEHHEM B DPE3yJbTaTe
CTPYKTYpPHBIX ¥ OOBEMHBIX H3MEHEHHH, WIM JaXe B IIepexofie B
pacrsruBaronye. [Ipy 5ToM TepsroTcst 3aUTHbIE (GYHKIUHA TOKPBITHS IPU
YCIOBUSIX MUKPOYJAapHOTO AEHCTBUS KABUTAIIWH.

[IpoBeneHHble  WcCleOBaHUS — IOKa3ald, YTO  KapOWaHbIE
TIOKPBITHS TT0 MEPEe YMEHbBIIEHUSI N3HOCA TIPH KaBUTAIMK PACIONAraloTcs B
CIeYIOIIMM s
(V-Nb)C - NbC —» ZrC — (Si-Cr)C — (Cr-Ti-V)C - (V-Cr)C > TiC —>

(Nb-Cr)C — (Zr-Cr)C — VC — Cr,C,

Takum 00pa3oM, YCTAaHOBJIIEHO, YTO KaBHTAI[MOHHAsl CTOHKOCTH
YIJIEPOMHBIX CTaNel ¢ KapOMIHBIMU ITIOKPHITHSMHU Ha OCHOBE TUTaHA, XpOMa
W BaHaaus moBbimaercs B 6..10 pa3 B cpaBHEHMH C HeE3alUIICHHBIMU
CTaJSIMH.

Jluteparypa
1. Yepuera C.M., [oumii A.H. JlockyroB B.®d. Kpurepum onenkun u
MIPOTHO3UPOBAaHUS ~ pabOTOCIIOCOOHOCTH ~ 3alUTHBIX  THOKPHITUH B
MHUKpPOYZIapHBIX YCIOBHAX Kaurtauuu// Meramnodusnka u Hoselimne
texHojorun.- 2001.-T.23,Nel1.- C.1473-1482.
2. Yepnera C.M., JlockyroBa T.B. BnusiHue HampsmK€HHOTO COCTOSHHS
KapOMIHBIX MOKPHITUH Ha WX CTOMKOCTh B YCIOBHAX KaBUTauu //
Meramtodusuka u Hopetime texnomorun.- 2002.- T.24, Ne9.- C.1177-
1186.
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AHOJHOE OKUCJIEHUE AJIIOMUHHUEBBIX
3}3TEI§TI/I‘—IECKI/IX (a-Al-M g.Si) CIIJTABOB
TPOUHOU CUCTEMBbI Al-Mg-Si B 3 % PACTBOPE
NaCl

Kpacoeckuit Muxaun Anexcanoposuu, Jlagpenxo Bradumup Anexceesuu,
Kopaoicosa Hamanvs Illemposna
Hnemumym npoorem mamepuanosedenus um. U.H. @panyesuva HAH Ykpaunwi,
13680, Kues, yn. Kpocuscanosckozo, 3. E-mail: michael_krasowski @yahoo.com.

W3BectHO, uTO HambOonblled KOPPO3UOHHOW  CTOMKOCTBIO
00NaaroT CIUIaBbl, JIeKalhe Ha KBasuOuHapHOM paspese Al — Mg,Si [1].
OTH JUTEHHBIE CIUIaBbl 00JaJaroT BBICOKOW IJKHAKOTEKYYECTHIO IS
W3TOTOBJICHUS! TOHKOCTEHHBIX M CIIOXKHBIX I0 KOH(HUIypanuu OTIUBOK,
HUMEIOT CPaBHHUTEIBHO HEOONBUIYIO yCaJlKy M ITOHWKEHHYIO CKIIOHHOCTh K
oOpazoBaHuio ropsyux TpemmH. OHHM TaKke HAaxXOIT HIMPOKOE
MIPUMEHEHNE B aBTO- U aBUACTPOEHUH [2].

Ienpto paboThl cocTosla B M3YYE€HHH KOPPO3HMOHHBIX CBOMCTB
ANIOMHUHHEBBIX CIUIABOB, JIGXKAIINE HA KBa3uOMHApHOM paspese Al — M@,Si,
C TIOMOIIBI0 METOJIa aHOJHBIX IMOJSIPU3AIMOHHBIX KPHUBBIX, CKAaHHPYIOIIEH
9JIEKTPOHHOM MHKpOCKONHMH, M O’Ke-3JIeKTPOHHON CIIEKTPOCKONHH; TpH
9TOM CPEIOH TS UCTBITaHU cyxun 3 % pacreop NaCl.

Ha puc. 1 npencraBnena mukpodororpadus J0IBTEKTHIECKOTO
craBa 4V (9,25 00.% M@,Si). B 1abn. 1 ykasaHo cojepKaHue 3JeMEHTOB
JUIE BCEX YETHIPEX MCCIIEAOBAHHBIX CIUIaBOB. Tak, MOXXHO BHJETh, YTO
JIAHHBIA CIulaB copepxut 6,982 ar.% Mg u 2,5 at.% S. U3 puc.l u
JMarpaMMBbl COCTOSTHUSI TPOWHOM CHCTEMBI SIBCTBYET, 4TO (ha3oBBI cOCTaB
9TOrO CIUIaBa BKJIIOYAET TBEPABIH pacTBOp Ha ocHoBe amromuHus (o-Al),
coxepxamuii 2,7 at.% Mg u 0,20 at.% S u aBTexTuky (a-Al + M@,S). B
329BTEKTHUYCCKUX CIUIaBaX pasMep MepBHYHBIX KpucTawioB MQ,S
cocraBisieT 8-14 Mxm [3]. Tam ke OTMEuU€HO, YTO KPEeMHHMH B TBEpAOM
pacTBope pacrpe/eseH HEpaBHOMEPHO M MPUCYTCTBYET B BUAE INATEH CO

cpenHuM pazmepoM 20-30 Hwm.

Puc.1 MukpocTpyKTYypa JIMTEHHOr0
JI03BTEKTHYECKOI0 ciiaBa Al-Mg-S
(Mopdoutorust pa3oBbIX COCTABIAIOUINX).
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Ha puc. 2 npuBemeHbl aHOAHBIE TOJNSAPU3ANUOHHBIE KPHUBBIC LIS
YeThIPEX MCCIIEAOBAHHBIX CIUIABOB, XUMUYECKHIA COCTAB KOTOPBIX YKa3aH B
Tabm.1.

Tab6muma 1| XuMudeckuid COCTaB CILIABOB, PACIONIOKECHHBIX Ha
kBaszubOuHapHOM (a-Al+ M@,Si) ceuennu TpoiiHoii cuctembl Al-Mg-Si

06. AT. % Mac. %
TBepaocTs
N Jionst CrtpykTypa HV MIIa
crulaBa M%]/iSl, crulaBa Al Mg S Al Mg S 165°C 4 1.

2V 2.59 TB. p-p 9797 | 253 | 0.2 | 9751 | 2.285 | 0.209 528

4 9.25 JIO3BT. 90.52 | 6982 | 25 | 91.06 | 6.327 | 2.618 784

5.1V 1157 | nmourmssT. | 88.17 | 8531 | 3.3 | 8838 774 | 3.46 821

8V 25.25 3a3BT. 7437 | 17.63 | 8.0 | 7544 | 16.11 | 8.447 917

——51V

-1200 +

-1000 +

w  -800

-600

-400

T T T T T T T T T T T T T
4 -3 2 -1

l9()

Puc. 2 AHogHble MOJIAPHU3ANHOHHbIE KPHBbIE 1JIsI CIJABOB KBa3HOMHAPHOIO

(a-Al+M @,S) ceuenmst Tpoiinoii cuctembl Al-MQg-S, okuciaennbix B 3 %
pactsope NaCl.

Ha ocHOBaHMM MNpPHUBEAEHHBIX AHOJHBIX IOSPU3AIMOHHBIX
KPHBBIX, a TakXkKe JaHHbIX OKe-3JIEKTPOHHOHN CIIEKTPOCKONUU OKUCIEHHOTO
oOpasiia MoYTH 3BTEKTHYECKOro cruiaBa 5.1 V HaMu OBUIO YCTaHOBJICHO,
YTO JI0 MOTEHIMAJIa MATTUHTO00pa3oBaHus (moTeHIuana mpodos -0693 B
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st crutasoB 5.1 V oum 8V, -0,666 B mis crutaBa 4V) HMEIOT MeCTO
CIIEIYIONIHE DIIEKTPOX UMHUYECKUE PEAKITUH:

2Al +3H,0 = AlLO, +6H" + 66, )
Mg=Mg* +2e, )
Si +3H,0=S0 +6H" +4e 3)
Ha TPaHUILIE Pa3/iela IEKTPOIUT — TBEPIbIN pacTBop a-Al n
3H,0 + Mg,S = 2Mg* + SO +6H" +8e @)

Ha TpaHWIlE pas3jena JJeKTporuT - M@,S. Cremayer OTMETHTH, YTO JI0O
MOTEHIINANIA MMUTTHHTO000Pa30BaHMs HA TOBEPXHOCTH TBEPAOTO pacTBopa
UAYT JBa KOHKYPHPYIOUIUX TIpoIlecca: O0pa3oBaHHE 3alUTHON IUICHKU
Al;O3 u auddysust atomor Mg ¢ mocnenyromieit ux uoHusanmeir. Oxe-
SJIEKTPOHHBIA CIEKTP, CHATHIA C MMOBEPXHOCTH TBEPAOro pactBopa o-Al,
MMOKa3bIBa€T TakKe OOOCHOBAHHOCTh OKHCJICHUS PACTBOPEHHOTO B
aIIOMHUHUU KPEMHHUS 10 MOHA KPEMHHEBOM KUCIOThL. OmHAKO, UCXOAS U3
AQHOJHBIX  MOJSIPU3ALMOHHBIX  KPUBBIX B  YKa3aHHOM  UHTEpBaje
KOHIICHTPAIUH, TPUMEYATEIEHBIM SIBIISICTCS TOT (PAKT, YTO SIBJICHUE MOTHOU
naccuBallud He Hactynaer. [IpUyuMHONW 53TOro CIyXKUT MNPOTEKAHUE
JNIEKTPOXUMHUYECKON peaknuu (4), KOTOpOH Bce ke Ui TIOYTH
9BTeKTHYEeCKOro 5.1V ®  3a’BTEKTHYECKOro cIuiaBoB 8V  mpucyin
Mpe/ieNbHBIA TOK PaBHBIA, COOTBETCTBEHHO, 3,16-10’5 u 1,425-10'5 Alem?.
JlocTrxkenne npeaesbHOro TOKa JHIb CBUJETENLCTBYET B MOJIb3Y TOTO, UTO
BEILIECTBO y TMOBEPXHOCTH OTUX CIUIABOB HCTOUIWIOCH JUCHIULIUOM
MarHusl.

PaccMorpum  mporecchl  @aHOJHOIO  OKHCIEHHS HUCCIEyeMbIX
CIUITAaBOB  BBINIC MOTCHIMAda Mpo0Oos, TpPU KOTOPOM  HAYUHAIOT
00pa30BEIBaThCS HA ITOBEPXHOCTU OTNENBHBIC SI3BBI WIM MUTTHHTHA. Ha
OITHOW W3 TaKWX 3B, MPEICTABIAIONINX COOOW pakoBHHY, ObLT CHAT Oxe-
QJNIEKTPOHHBIN  CIEKTp, HAa OCHOBAHWU KOTOPOTO OBUIM  BBIBEICHBI
CIeIYIONINE IEKTPOXUMUUYECKUE PEAKIIUU

2Mg,S + 2H,0=4Mg* +S0,+Si +4H" +12e",  (5)
a Taxoke peakiuu (1) u
Al =AlI* +3e (6)
Jluteparypa
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THE AGEING PROCESS OF POLYAMIDE —GLASS
COMPOSITESAPPLIED IN DENTISTRY

A.Pusz, 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:gabriel.wrobel @polsl .pl

1.1.Introduction. The application of polymeric materids for
medical purposesis growing very fast. Polymers have found applicationsin
such diverse biomedical fields as tissue engineering, implantation of
medical devices and artificial organs, prostheses, ophthamology, dentistry,
bone repair and many other medical fields. The requirements for materials
used in the construction of removable dentures are becoming more and
more demanding. The introduction of improved flexible materials has been
a considerable advance. The aim of this work was to determine how the
properties of thermoplastic materials change over time in terms of weight
changes and artificial saliva sorption. Purpose of this paper was to evaluate
the influence of the ageing process on mechanical properties of polyamide -
glass composites applied in dentistry [1,2].

2. Experimental. Polyamide samples about the diversified content
of the glass fibre were produced with method of the injection moulding.
Denotation the absorbency of artificial sdiva was performed on
standardized samples according to the norm. Samples were dried off to
fixed mass, and then they were soaked in artificial saliva. Two temperatures
of examination were applied 20°C and 30°C. Examinations described in the
article are preliminary examinations. Determining changes of the
absorbency of polyamide glass composites was a purpose of research.
Preparing three kinds of polyamide pellets was the first stage of to do
samples bye 6.6 Durethan of the Lanxess company, with the diversified
content of the glass fibre of Eras 5001 / 4.5 mm/ of 15 KROSGLASS
productions.
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Pellets were carried out at the Central Mining Ingtitute on extrusion
machine of ZSE 27 HP type of the Leistritz company. Prepared pellets were
dried off on the SHINI Dospel Plastics drier CD- 9. Performing the
injection was held at the cooperation with the Czestochowa Technical
University in an Ingtitute of the Materials Engineering where on the Krauss
Maffei injection moulding machine KM 65 - 160C1 samples were received.
In the process of the injection three types of samples differing in the content
of the glass fibre according to the established research program were
received. Forty five samples were prepared for examinations.

3. Resultsand discussion. Received results of measurements were
averaged and they presented in the figure 1. Examinations allowed to show
that the absorbency of artificia saliva through composite is dependent on
the temperature. The high temperature of artificial saliva caused faster
absorbing by composite.

The influence of the content of the glass fibre on the absorbency is
dight. Received findings of the Y oung's modulus are presented in the figure
2. The Young module is higher for samples which were ageing in the
increased temperature.

Fig.1. Graph of the absorbency from | Fig. 2. Graph of the Young's modulus
thetime



4. Conclusions. Examinations allowed to show that the absorbency of
artificia sdiva through composite is dependent on the temperature. The
high temperature of artificial saliva caused faster absorbing by composite.
On the basis of achieved resultsit is possible to make the following
conclusions:
e the absorbency of the polyamide is independent of the percentage
content of the glassfibre,
o after first 24 h is appearing the biggest jump in assumed mass, later is
spending the process running monotonoudly,
o the change of dimensionsis comparable for all samples,
¢ the Young module is higher for samples which were ageing in the
increased temperature.
References
1. J. Marciniak, Biomaterias, Printing House of the Silesian University of
Technology, Gliwice, 2002 (in Polish),
2. JMarciniak, M. Kaczmarek, A. Zigbowicz, Biomaterials in dentistry,
Printing House of the Silesian Technical University, Gliwice 2008.

RESEARCH ON THE INFLUENCE OF
RECYCLATE CONTENTSAND FILTRATION
PROCESSON THE QUALITY OF THE
MULTILAYER PET-PE FILM

G. Wrobel?, R. Bagsik®
@ Division of Metal and Polymer Materials Processing, Ingtitute of Engineering
Materials and Biomaterials, Slesian University of Technology, Konarskiego 18A,
44-100 Gliwice, Poland, E-mail address: gabriel .wrobel @pold .pl
®Bagsk TPTSLtd, Toruriska 8, 44-100 Gliwice, Poland.

1 Introduction. Currently, among the PE films are gaining
popularity multilayer films. The reason for this popularity is the ability to
obtain favorable properties - barrier, mechanical characterigtics, etc. This, in
turn, allows for a smaller film thickness, what is associated with a lower
price (less use of raw material) or a more favorable transmission of UV
radiation (important for horticulture).

It also allows the production of films with special properties,
combining properties of the layers. Another aspect of the multilayer
technology is the possibility, in particular on the inner layers, recycled
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material. In the context of environmental problems it is an independent
value[1, 2, 3, 4]. Technological aspects of such products can be combined
with their high quality. One way is to use sieve filters [5], in order to
eliminate mechanical impurities.

Due to the impact of filter applied to the cost of the process, is
justified to examine the impact of the type of filter used on the qudity of
film produced by its use. Investigations performed in the Division of Metal
and Polymer Materials Processing Ingtitute of Engineering Materials and
Biomaterials, in collaboration with Bagsk TPTS Ltd to this issue are
devoted to.

2. Results of the study. Seriesof tests, including 3-layer film PET-
PE-PET tensile test, has been performed. The middle layer was made of
pre-cleaned, recycled plastic. Different filtration sieve have been used. Flm
samples were tested. 10 samples of every type of embossed films were
tested using tensile test. Examples of the results, as graphs, shown in
Figures1and 2
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Fig.1. The cour se of thetensiletest for sieve mesh 150; 10 attempts
distinguished by color
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Fig.2. The cour se of thetensile test for sieve mesh 400; 10 attempts
distinguished by color

In Fig.3 shows the bar graph of searched films yield point. The

continuous line is the interpolation function for the examined values of
mesh.
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Fig.3. Dependence of the yidd point value of the test film versus mesh of used
filtration Seve

Similar studies of tensile strength and el ongation to break showed
the efficiency and desirability of polluted molding filtering process.

3. Conclusions. The studies, which examples of the results have
been showed above, proof the advisability of application of sieve filtersin
the processing of recyclate. The products, obtained in this way, are of better
use characteristics and not significant worse then materials obtained on the
basis of the original. Bearing in mind the environmental aspects, it indicates
the way for wider use of recycled materials. Choosing how to remove
pollutants from the plasticized extruded material, in particular the selection
of the filter, should be the result of economic analysis in conjunction with
the study of basic research on the effects of treatment techniques on the
properties of the product.
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Criennanu3upoBaHHbIE TEXHOJIIOTHH MPOEKTUPOBAHHS OYAYIIEro
Obutn paspaboranbl B MHCTHTyTE mNpHKIamHOM MaTtemMaTwkn uM. M.B.
Kengpima PAH — TpamunoHHOM cHCTeMHOM HHTerparope Poccuiickoii
aKaZieMUH HayK B KPYIHBIX ITPOEKTaX HAIMOHAJIBHOrO Macmrada (KocMoc,
SIEPHOE OPY)KWE, BBIYHUCIUTENbHAS TEXHHWKA, POOOTOTEXHHKA), 3a CUET
CHHTE3a METO/IOB TOYHBIX HAayK M MAaTeMaTHYeCKOrO0 MOJEIMPOBAHUS C
BBICOKMMH T'YMaHUTAPHBIMU TEXHOJIOTMSMH COIMAIBHOTO NMPOEKTHPOBAHUS
1 KOMMYHHKAIUH.

CucremMa TNpOEKTHPOBaHHS OYOyIIEro B PErHOHE WM OTPaciH
SIBIISIETCS ~ BBICOKOTEXHOJIOTMYHOW  YIIPaBJIEHYECKOH  HMHHOBAIMEH,
obecrieunBaromieii  pa3paboTky oOpasza Oymymiero, myTed OBICTPOro
Pa3BUTHS U TIPEOJIOICHUSI TOCTKPU3UCHON CTarHaluy.

B 1nenom, HannonampHas ceTh KOTHUTHBHBIX IEHTPOB W
peanu3yeMble el IPOIecChl MPEICTaBISIOT CO00H ONUH M3 MHCTPYMEHTOB
CHCTEMbI YCKOPEHHOH coluaibHOW sBoironuu. [Ipm sTOoM He aemaercs
TIONBITKA TTOJMEHUTH CYOBEKTHI CHIIBI, U OpPTaHbl BJIACTH - TOCANINApaThl U
TIONIUTHYECKNE CUCTEMBI, a TaK e IIOYNPABIATEY) MYJIbTHHAIMOHATIHHBIMU
On3Hec-CyObeKTaMH W HE 3aTparuBalOTCs HMHTEPECHl, LENH, JpYyroe
NIPEZIMETHOE  COZAEP)KaHWE IIPOLECCOB  YIPABJICHUS PETMOHAMH  WIIU
orpacisiMi. MeTroaudeckasi JIesTeNbHOCTh CETH HalpaBjieHa Ha Pa3BUTHS
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METOZI0B M (hOpM pa3BUTUS TAKOrO IPOLECCYAIFHOTO M CHCTEMHOIO
(heHOMEHA KaK «ayTOIOA3HC).

KOrHUTHUBHBIM LEHTp MJaeT PpErHoHANbHBI MM  OTPacCiIEBOU
MIPOTHO3, BKITFOUAOIIHII:

IlouckoBbIil NMPOrHO3 — ONpEAENCHHE BO3MOXHBIX COCTOSHUM
SIBIICHUsI B OyaymieM. YCIIOBHOE MpOJODKeHHWe B Oynylnee TeHICHIMN
Pa3BUTHS M3y4aeMOro SIBJICHUS B IPOIUIOM M HACTOSIIEM, a0CTparupysch
OT BO3MOXKHBIX pEIICHWH, JEHCTBUS, HAa OCHOBE KOTOPBIX CIIOCOOHBI
pamuKaJbHO WM3MEHWTh TEHJAEHIMH, BbI3BaTh B  psjie  CIydaeB
CaMOOCYILECTBIIEHHE WIN caMopa3pylleHHe NporHos3a. Takoil NporHos
OTBEYAET Ha BONPOC: YTO BEPOSITHEE BCErO NPOU30HAET NPHU YCIOBHU
COXpPAHEHM CYUIECTBYIOIINX TEHIEHIUNA?

HopMaTuBHBIH NPOrHo3 — onpefeneHue IMyTed U CPOKOB
JIOCTHYKEHUSI BO3MOXKHBIX COCTOSTHUH SIBJICHUSI, IPHHUMAEMBIX B KauecTBe
uenu. VMeercs B BHJY NPOrHO3MPOBAHME JOCTIIKEHHS IKENaTeIbHBIX
COCTOSIHUI Ha OCHOBE 3apaHee 3aJaHHbIX HOPM, U/I€ANI0B, CTUMYJIOB, LIEJTeH.
Taxoii MporHo3 oTBeYaeT Ha BONPOC: KAKUMHU MYTSIMH JOCTUYb KeJTaeMoro?

KOrHUTHBHBIA HEHTp CHENUaIu3UpYeTCsl Ha MOJETUPOBAHUH
Pa3BUTHS COLMATIBHO-DKOHOMHUYECKUX CUCTEM M OCHOBAH Ha CHHTE3€
BBIYMCIIUTEIBHBIX METOJIOB TOYHBIX HAyK W BBICOKHX T'yMaHHTapHBIX
TEXHOJIOTUSIX.

YpoBenn IKCNEePTU3bI: MIPEJCTaBIIsET coboi CeThb
KHM3HECITOCOOHBIX COOOIIECTB AKCIEPTOB, KOHCYJIHTAHTOB, KOHCYIILTAHTOB-
MIPAaKTHKOB CHEIUATM3UPYIOIUXCS B PA3IMYHBIX NPEIMETHBIX 00JacTsX.
IMox Kaxmplii KOHKPETHBIM MPOEKT KypaTopaMH MEXANCHUILTMHAPHOTO
coBeTa omepatuBHO (opmupyercss pabodass Tpynma SKCIEpTOB U3
HapaboraHHOW 0Oa3bl. Bexmercs crenuanbHast 0a3a JaHHBIX OKCIIEPTOB.
KavecTBo paboThI SKCIIEPTOB KOHTPOIUPYETCS. DKCIEPTH PEHTHHTYIOTCS B
paMKax paboOT C KOTHUTHBHBIM LEHTPOM ¥  WHIUBHIYaJbHBIMU
JIOCTHKEHHUSMHU.

YpoBeHb MeRIUCHUIUIMHAPHOTO COBETA: HAa 3TOM YPOBHE IO
uToraM coOpaHHOM WHQOpMAIMK TPOBOJATCS MO3TOBBIE  INTYPMBI,
KOHCWJIMYMBI, TaK)Ke MIIETCS JONMOJHUTENbHAsT HHpOpMaNus U3 OTKPBITHIX
HCTOYHMKOB. Bce nonyueHHbIe JaHHBIE CTAHAAPTU3UPYIOTCS TaK, YTOOBI UX
MOXHO OBIJIO XpaHWTh B 0a3aX MaHHBIX M UCIIONB30BaTh B pacuerax. s
3¢ PEeKTUBHON padOTHI CIEIMANINCTOB W3 pa3HBIX INPEAMETHBIX oOsacTeit
WCTIONIB3YIOTCS KOHLENTYyalbHbIE CXeMBl M OHToNoruu. [y pemeHus
3aJaud IOHMMaHWs Ha MEXKIUCIHUIUIMHAPDHOM YPOBHE HCIOJIB3YIOTCS
TEXHOJIOTMH (OopMalM3allii 3HAHWA M TpPEeIMETHBIX oOjacTted —
KOHILIETITyaJIbHBIE KapTHl U OHTOJIOTHH.
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YpoBenb MaTeMaTH4eCKOro MO e TNPOBAHMS u
BBIYHCIUTEIBHOTO JKCHEPUMEHTA: B 3TOM OJIOKE MPOUCXOAUT MOHCK
aZIeKBaTHOW MOJIENHW JUI TEKYIEH 3afayd, ee pacyeT C HCIIOIb30BAaHHEM
JIAaHHBIX MOJYYEHHBIX B APYTUX OJIOKaX.

YpoBenb pa3paborka BH3yaJU3allMd M NpeJCTaBJIeHHE
pe3yJabTaToB PadoThI: KaKk M3BECTHO, IO TPHPOJE CBOEH UYeETOBEK
orepupyer oOpazamMu. Ecnm ecTecTBEHHBIM S3BIKOM JUIsl KOMIbBIOTEpa
SBIIIFOTCSL  4YWCa, a o00pa3bl SBISIOTCS HEKOTOPBHIM  BHPTYaIbHBIM
mpolieccoM Oosee BBICOKOro ypoBHS. To y dYenoBeka Bc€ HaoOOpoT —
pabora ¢ yrcinaMu OCYIIECTBISIETCS HA NOPSAKH MeHee Y3 (EKTUBHO, YeM ¢
obpazamu. CoBpeMEHHbIE TEXHOJIOTMM  BU3YaJH3allMH  ITO3BOJISIOT
TIOJTHOLIEHHO HCIIOJIb30BaTh KOTHUTHBHBIE CIIOCOOHOCTH 4YeJIOBeKa MpH
PacCMOTPEHUH 1 PEIICHUH MPOOIIeM.

[TonpoOHO OCHOBHBIE ACHEKTHI NMPOEKTHPOBAHUS W OpraHU3aluH
KOrHUTHBHBIX IIEHTPOB, KaK HHCTPYMEHTOB paboThI ¢ OYAYIIUM H3JI0)KEHBI
Ha caiite http://www.razvitieplanr/ u B nyonmukanusx WIIM  uwm.
M.B. Kenasrma PAH.

I[lomumo  pemeHust  3agad  NPOSKTUPOBAaHWS  Oyaylero,
KOTHUTHBHBIA LIEHTP BBICTYyIIAaeT B ponu ydeOHoro nentpa. CoTpyaHuKH
amnrmapara YIpaBJIeHUs, COTPYIHHKH MOJApa3AeNeHUH DPasBUTHS KPYITHBIX
NpeANpUsITHH paboTaloT ¢ y4eOHBIMH MOJIETSIMH M pEIIAloT ydeOHbIe
3aJaud B MEXIUCHUIUIMHApHBIX coBerax. Ilporpamma  oOydeHus
o0bequHsCTCS B Kypc MOBBINIeHUs KBamudukamuu Master of Innovation
Administration (MIA).
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H- THEOREM FOR THE DISCRETE QUANTUM
KINETIC EQUATIONSAND ITSGENERALIZATIONS

Vedenyapin Victor Valentinovich, Adzhiev Sergey Zagirovich
Moscow state regional university
Radio st.,10 a, Moscow, 105005, Russia
E-mail: adzhiev@nm.ru

In this paper the H-theorem for generdization of equations of
chemical kinetics is proved. Important physical examples of such
generalization: the discrete velocity models of the quantum kinetic
equations (of the Uehling-Uhlenbeck equations) and the quantum Markoff
process (the quantum random walk), are consdered. The coincidence of
time means with the Boltzmann extremes for equations of Liouville
equation’ stypeis proved.

It is shown, that «the Boltzmann procedure» of variation of
entropy, leads to «the Boltzmann formula», [1] is applicable to both the
Boltzmann equation and its discrete velocity models, as well as to the
equation of continuity, and in the finite dimensional case for the Markoff
processes and itsnon-linear generalizations of chemical kinetics' type.

Let consider the system of equations:
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where o (f), G(f) — given functions from f =(f,, f,,....f,), oy ()=ct(f),
and summation leads on certain finite st 3 of multiindexes (a.p),
o=(,a,..,a,) u Bp=(,B,...5,) — vectors with integer-valued

nonnegative components.

If %(f):ln f,, and op(f K¢ = K, then we have chemical kinetics

system of equations[2].
If o3(f) isindependent on f , then we have system:
\!
LU T 1 L DN TP @
dt  (@sxs
where Kj =o; K .

3. For the system (1) agenerdization of principle
of detailed balance can be defined, which was considered
in chemical kinetics[1]. Let vector & exists such, that for
al reactions (o,p)e I the condition:

5 (el VOE)_geBVCE) ©)

isfulfilled.

Let define the generalization of condition of dynamic equilibrium on
the case of systems (2) in the following way. Let vector & exists such, that
it isasolution of the system of equations:

T A SR A O) @
B [

here o issuch, that (a,p)e 3 with certain § .

The H-theorem for the symmetrical case: op (f K} = o (f K!, was
considered [3].

In the present paper is proved the H-theorem for systems (1) on
conditions (3) and for systems (2) on conditions (4), and the H-function (a
functional of type of entropy, decreasing on non-stationary solutions) is
defined by the equation: VH (f )= VG(f )- VG().

Example. Random walk with two states and its generaizations.
Random walk (Markoff process) with two states is described by the
linear system of two equations:
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df,

o= KEf Kt
dft (5
o= K,

guantum random walk with two states — by the system:

d, = K2, Q0+ 6, )- KL, (+ 6f, )
gf (6)

e = K3 F,@+ 6F, )~ K2, @+ 6f,)
The system (5) represents a system of equations of chemical kinetics with

one reaction of the form 51—2>52 and with return reaction to it sz—l>sl. The
system (6) can also be consi dered as the equations of chemical kinetics with
K} K3lo] kZlo]
reactions of the form: Sl—>Sz, sz—>sl S+S —>S+S,S5+S > S+S,.
In this example, the traditional condition of detailed balance gives
only the symmetric case: K; =K;, and a generdization of the condition of

detailed balance, proposed in predent work, (there is a vector &=(£,,&,)
such that KZ¢&,/@+0)=KLE /@+08,)) is wider and coincides with the

usual condition of dynamic equilibrium.

Nevertheless the problem of construction of the H-function (that is
decreasing functional with the proof of the H-theorem) for the quantum
random walks, for which the principle of detailed balance is not fulfilled,
remains open.

It is considered a new form of the H-theorem in researches of H.
Poincare [4], V.V. Kozlov [5] and D.V. Treshchev [6]. It is valid for the
Liouville equation and for its generalizations. The concept of the Boltzmann
extremal works there also, and that make it generaly mathematical and
fundamental both as search method of stationary solutions of wide class of
equations both linear of Liouville equation’s type and nonlinear, and as
broad generalization of the concept of entropy.

The work was financialy supported by the grant of the Russian
Foundation for Basic Research (grant Ne 08-01-00533) and by Program Ne 3
(3.5) of the mathematical sciences department of RAS: computing and
informational problems of deciding the large tasks: mathematical modeling
of nano- and chemical technologies.
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LIE GROUP INTEGRATION METHODS OF
ORDINARY DIFFERENTIAL EQUATIONS. SPECIAL
LECTURES COURSE

Marina AA.
Moscow Regional Sate University,
10a Radio st., Moscow 105005, Russia; E-mail: marina-mrsu@mail.ru

When beginning students first encounter ordinary differential
equations (ODEs) they are, more often than not, presented with a
bewildering variety of special techniques designed to solve certain
particular, seemingly unrelated types of equations, such as linear,
homogenous or exact equations.

In the present talk the special course is presented, in which it is
shown that all particular methods of integrating ODEs are, in fact, specid
cases of the genera integration procedure bases on the invariance of the
ODEs under some continuous transformation group. The method was
discovered and developed by SophusLie.

The course summarizes the foundations of Lie group analysis of
ODEs and shows how to reduce the order of differential equations (up to
complete integration). The basic concepts are the following:

1. One-parameter continuous transformation group Euclidean

space RN intoitself: T,: x" = f'(x,a), i =12,... (1). In the group the
unit is given by identica transformation T,: X = f(x,0); the inverse
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transformation T;*: x' = f~(x",a). The product (superposition) of two

transformations (1) T,T,=7. , (c=¢(a,b) is the law of group

multiplication), is defined by consecutive application of transformations:
T, =Tjap : T (f(xb)a)=f'(xp(@b)),i=12...,N.

2. Infinitesmal operator of a group G, X =§i(X)%,i =12,...
X

(2), where functions &' (x) are operator’s coordinates give a tangent vector
field and associated with the group G:
iy afi(x, a) -
=" ‘a:O’ i=12,...

3. Group invariant is alocally analytic function F(x) = 0 such, that

F(x') = F(x) for any transformations of the group G .

4. The criterion of invariancee The system of
equations f1(x)=0,..., f'(x)=0,t=1...,N is invariant under
transformation group G (1) with infinitesmal operator (2) if and only if
XF,|u=0, a=12...,m.

The problem of integration of first order ODEs is completely
solved by the following theorem.

Theorem. If ODE y'=f(x,y) admits the symmetry

operator X =&(x, y)§+7](x, y)%, then the equation has the integrating

factor of theform u(x,y)=1/(n—-&7).

The following table provides an integrating factors for different
kinds of first order ODEs.
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Symmetry

Equation operator Integrating General solution of
q admitted by | factor, u(x,y) equation
equation , X
A R
Y +P(x)y=0 y% Uy y=Ce %
’ _ _fpodx O 1 _
Y+ P(X)y=Q(x) PICEE —PRE MESLCL IQ(X)ejP(x)ddeJrC]
oy e
f)
y'=1f(x Y 1 y=]f(x)dx+C
y=10) 2 “Ut(y) x=[@ f(y)dy+C
, _bo o o _ dip » 1o =ax+hby
y'= flax+by) > oy T+ (b/a)f (ax+ by) X .‘-a+bf(lo)+c o
it S0
Ly =f(y/x. X X , y=xt(y/x) LX:CeIf(y/x)-y/x
o o .
2.y =yIx+ gt (y/%) x oy I SR gy L T[N
y—x(y/x+g(x)f(y/x) fy/x) X
di
X -Gk | —— 9L ——=x+C"’
= f[ia 1)(::"')/121 ] ! ° =, y = const i @ )I[tllf(l D)+a1ﬁ—klo]z ‘
2X+Dyy+Cp ox 0 l—yf{ alwblywlw apxsbyy+e
(ay/a,) =by /b, =k agX+byy ey 0= by ey
T 1 T QMdk 1 jQ(dx
Riccati equation 1, fome o O Ly—_(C+JRMeE )t
Ly -Q+ R0y Yy 2 2
) )

¥'=P(x)+Q)y+klQX) - kP() ¥4

2.
(k2 + 12l RE-2KP(0S

(7 12220

[m jawd I?kﬂxmnﬁdyﬂx}gnx)—wx{dx,l

" oo qud B bR 30

Bernoulli equation

y'+P()y=Q(x)y", n = const

y”e(nil)-[ P(X o

oy

1
yne(n—l)[ P(x)dx

y:l—daf nd™ P(X)dx{(;Xx)e( P(X)dxcmc]

The course also extends the integration technique for certain types of
higher-order ordinary differential equations.

As an example, equation y” =(3y"?/2y’) (3) admits a group of

transformations of _shift along the axis y: X =x, y =y+a with the

Symmetry operator X1=ai, its invariants are the following: y, =X,
y

yl:y'i y2:y"1

y,=Yy". Equation (3)

in

the invariant form:

N
Vi =(3yi2/2yl , (4) admits a group of Galilean transformations:

R R . o ., . .
Yo=VYo+taV,, Y. =VY,, With the operator X, = ylg, its invariants are
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Yo=XY1=Y/V.Y,=¥/Y, . Equation (4) in the invariant form is the
following: y; =-1/2. Then the solution of the last eguation is
Vi =—(1/2)y,+C,. After the backward change of variables the genera
solution of equation (3) hasthe form:

2
T2y
Concluding, we note that nowadays there is a wide variety
textbooks dealing with the group properties of the ODEs (e.g., see[1, 2, 3]).
Unfortunately, these references are known by a very small group of
scientific audience and are not used as teaching materials. The proposed
special course intended to fill that gap and also may develop students’ skills
of group-theoretical thinking.
Acknowledgments
This work was partly sponsored by the Russian Fund for Basic
Research under the research project no. 09-01-00610-a.

+C;, where C;, C,, C; arearbitrary constants.
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INTEGRATION OF SECOND-ORDER ORDINARY
DIFFERENTIAL EQUATIONSBY MEANS OF
ADMITTED TWO-DIMENSIONAL LIE ALGEBRA

Bedrikova E.A.
Moscow Regional State University.
10a Radio street, 105005, Moscow; e-mail: bedrikova@mail.ru

The talk is devoted to the specia course of lectures on Lie group
integration technique for ordinary differential equations.

While studying the theory of ordinary differential eguations
(ODEs) students meet a variety of special methods and prescriptions for
integration ODES, on the firg glance are not connected with each other.
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However, for a long time it is known that all of them can be united and
generalized by means of the theory of Lie groups. In the underlining special
lecture course the basic integration scheme of differential equations based
on itsinvarianceis considered.

The key concepts of the Lie group anaysis are presented and
structural features of Lie algebra are delivered in the first part of the course.
Some aspects of two-dimensional Lie algebra that is a basic of integration
technique for the second-order ODEs are presented in detail. The
classification of two-dimensional Lie algebrais given in the second part of
the course, which separates two-dimensional algebras (by a choice of
suitable basis X, , X, ) onto four basic types:

I [X,X,]=0, X, v X, #0,
I [X,X,]=0,  X,vX,=0,
. [X, X, ]= X, X, v X, 20,
V. [X,X,]=%X, X,vX,=0

where [X,, X, ] is commutator of X,, X,, and X,v X, is pseudoscalar
(skew) product of vectors X, X, .

Such classification allows to recognize the type of given basic
operators X, , X, by means of suitable change of variable, and to find the

type of a second-order equation invariant with respect to these operators for
each type of algebra. Corresponding results are shown in following table:

Tun BasucHble oneparopsl YpaBHeHUs Pemenue
[ xl:g' xzzi u' = f(u) u=J.(p(t+C1)d(t+C1)+C2
ot ou
0 0 " _ }
| X=X =t w=f® | u=[[fou +cxic,
1
d o 0 |u=2fW)
m | Xj=—, X,=t—+u— u=|e(nt+C)dx+C
175 275 ou t I@( C) 2
WY Xlzﬁ, Xzzuﬁ. u" =uf (t) u=C1'[e”“"“dx+C2
ou au
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The agorithm of integration of second-order ODE isthe following:
1. Find Lie algebra of al admitted operators, having solved the
corresponding determining equation;
2. Let this dgebra L, has basis X, X,,..., X, . If r=1 it is possible to
reduce the order of an eguation by one with the help of invariants, (for
r =0 the group method does not work in genera);
3. If r=2, then calculating the commutator and the pseudoscalar product
of operators X,, X, yieldsatype of the algebra. If necessary trandation to a

new basis by means of a suitable change of variables should be done for the
cases of 111 and 1V type;

4. The canonica variables should be funded by solving the following
equations according to the types:

| type: Xy (t) =1, X,()=0, X, (u)=0, X,(u)=1.
I type: X, t)=0, X,(t)=0, X/u)=1, X,(u)=t.
11 type: X,t)=0, X, t)=t, X u)=1, X,(u)=u.
IV type: X, t)=0, X,(t)=0, X/ (u=1, X,(u)=u.

5. Then the original differential equation should be rewritten in canonical
variables, choosing t as a new independent variable, and u as a dependent
variable. To this end the equation arrived at one of the forms presented in
above table.

6. Being integrated as the canonical equation, the solution should be
rewritten in initial variables.

7. 1f'>2 then it is necessary to choose any two-dimensional subalgebra

in algebra L and then all steps 3 - 6 are applicable.
The limitation by second-order equations is not caused by an essence of the
method, but it is separated out just in order to concentrate on a concrete
material of the special course. The importance of the theory of SLie
consists of powerful integration technique for differential eguations
independently of its order.

The proposed special course of lectures is targeted to graduate
students specializing in physics and mathematical sciences who successfully
passed a basic course of ordinary differential equations.
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OCOBJIMBOCTI PO3POBKHN TA BUKOPUCTAHHSA
EKCHEPTHOI AHAJIITUKO-ITPOTHO3YIOYOI
CUCTEMM B BLJIBAPI

Coxonan FOnis Cepeiiena
Coxonan Kamepuna Cmanicaagisna
Xmenvnuyvkuit Hayionanonui Yuieepcumem, Ykpaina,
M. Xmenvruybkuil, 6ya.. lncmumymcebvka, 11

CrpiMKuH ~ po3BHTOK  iH(GOpPMALiHHMX  TEXHOJNOTIH  Ta
nporpamMyBaHHSI B LIIoMy HaOyB Hana3Buuaiinux temniB y XXI cr. Bonu
BUKOPDHCTOBYIOTBCS Yy 0araTboxX Taly3sIX JIIOJCBKOTO OSKUTTS  JUIs
TIOKpAIIEHHs SIKOCTI OTpUMaHHS pe3ynabTariB. OmHMM 13 BHIIB Taimysei
JIFO/ICBKOT'O KUTTS, SIKHUH MOTpedye BUCOKOI TOYHOCTI PE3yNbTaTIiB € CIIOPT,
aJpKe B 1[Il rayry3i 4acTo KOKHa JI0JIsl CEKYH/TU BIUTUBAE Ha pe3ynbraT. Came
TOMY aKTyaJbHICTh BHKOPHCTaHHS iH(OPMAIMHUX TEXHOJOTIH y cHopti
nocrajga me B cepexuni XX CT., KOIW 1 3'SBWINCH TEpIIl CIIOPTUBHI
TIporpamH.

IcHye psin BUIIB cIIOpTY, A€ Ha Cy4aCHOMY €Talli BUKOPHCTAHHS
MOBHO( YHKIIIOHAJILHUX €KCIIEPTHUX CHCTEM Ile He MpoBOAnThCs. OqHNM i3
TAKUX BHIIB CIIOPTY € OUIBSIpA, Jie eKCIEPTHI CHCTEMH MOXYThb OyTH
BUKOPHCTaHI, HANPUKIAM, ISl PO3paxyHKY WMOBIPHOCTI 3a0WTTS miapa y
JMy3y 3a KOOpJAMHATaMU iX pO3TAllyBaHHs, NPOTHO3YBAHHS pPE3YJbTATIB
mapTii 3a aHayli3oM TONEpeAHiX CTpareriii rpaBliB, reHepauii TypHIpHHX
CITOK 3a aHaJi30M CIIOPTUBHMX PO3PSAIIB W icTopii rpu rpaBuiB, Ta iH.
OueBUIHO, IO MiJ3aBAAHHAM OUIbII CKJIAJHHUX, ITOBHO(]YHKIIIOHAIEHUX
EKCIIEPTHHUX CHUCTEM Y OUTBSIpAL € IPOrHO3YBaHHSI Ta OIIHKA BapiaHTIiB XOIiB
IpaBIIiB, 110 POOUTH MUTAHHS KJIIOYOBUM Y HANIPSIMKY.

[linxomu 10 CTBOpEHHS MOMIOHOT CHUCTEMHU PO3PI3HIIOTHECT 3a
METOJIOM  OTPHUMaHHS  pe3yJbTaTy Ta THUIIOM BUKOPHCTOBYBaHHX
TexHOoNoril. OCHOBHMMH NIISIXaMH OOpaxyHKY IIPOTHO3IB Ta OL[HKH
BapiaHTIB XOJIiB TPaBIiB €:
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1. ®dizuko-reomerpuynuii. Ll nuisix siBisie co00t0 00paxyHOK TpaeKTopii
pyXy IapiB, B 3aJI©KHOCTI Bijl 3aJaHUX IapaMeTpiB (CWJIM, TBHUHTA) Ta
KOOpJMHAT pO3MillleHHs Ha OinbsipaHoMy cromi. Lled Meronm He €
OJHO3HAYHO  ONTUMAJbHUM, QK€ B HBOMY BHKOPHUCTOBYETHCS
OaraTokpuTepiadbHa CHCTeMa 13 CKIQJIHUM  (hi3MKO-MAaTeMAaTUIHUM
arnapaToM.

2. Bukopucranas imry4yHoro inrtenekty (ILI). I[IrTydHuii iHTENEKT sK
HaNpsIMOK  MPOrpaMyBaHHS TNpPHU3HAYEHWH Ui  pPO3POOKH  METOMIB
BUpILIEHHS HEOIHO3HAYHO ITOCTaBJIEHMX 3aja4 abo 3aaady, 0 He MaroTh
YiTKO BCTAHOBJICHOI'O JITOPUTMY BUpIlIEHHS. BimoMuil psin TexHomorii
IITYYHOTO IHTENEKTy, KO)XKHa 3 SKHX Ma€ CBOIO XapaKTepHy o00JacTh
3actocyBanHs. OCHOBHMMH HampsiMKaMH 3actocyBaHHs anroputmis LI e:
posmizHaBaHHS ~ 00pa3iB,  €KCHepPTHI  CHCTEMHW Ta  YIPaBIiHHA
(pobGororexHika). B  gaHoMy BUNAAKy albTePHATHBOK  (Di3HKO-
reoMeTpuuyHoMy migxony € BukopuctanHs LI s HaByaHHs Horo
TECTOBUMH 3pa3KaMH XOJIOBMX KOMOIHAIiil Ta OMIHOK iX e(QEeKTUBHOCTI 3
METOI0  TOJAJIBIIOT0 BHUKOPUCTaHHS HAKONMMYEHOTO Marepialy Uit
reHepanii BapiaHTiB y MaTpUI[l MOXJIMBHX XOIB T'PaBIiB 3 METOI0 BHOOPY
OIITUMAJIBHOTO.

B minomy, nNOBHOQYHKIIOHAaJbHA EKCIEPTHA CHCTEMa MOXKe
BHUKOHYBATH HACTYITHI (QyHKIIT:

1. TlporHo3yBaHHSI  pe3yjibTaTiB  XOAY TpaBlls, BHUKOPHCTOBYIOUH
HaKOIWYEHUI CHCTEMOIO JIOCBiI.

2. T'eHepyBaHHS MaTpPUIl MOXJIMBHUX BapiaHTiB PO3BUTKY CHTYaLlii.

3. Ouinka eeKTUBHOCTI BapiaHTIB 31IHCHEHNX Ta MPOrHO30BAHUX XOJIiB.
4. BuOip onTuMaipHOrO pe3ynbTaTy 3a pAIOM KpHUTEpiiB 13 Marpwuil
MOXIIUBHX BapiaHTIB.

5. Ouinka edeKTHBHOCTI TpH CIIOPTCMEHa 3a ONTHMAJIBHICTIO BHOODPY
rapameTpiB ISl IEBHOI CUTYaIli].

6. T'eneparist oNTUMaIBHUX Ta KPUTHYHUX CITOK (CXEM MaT4iB 3MaraHs).

7. BuKoOpHCTaHHS €KCIIEPTHOI CHCTEMH B SIKOCTI y40OBOI'O TpEHYBAJIEHO-
TECTOBOT'O KOMILIEKCY.

TakuM YWHOM, B CTAarTi NPOBEIGHO aHANI3 3aCTOCYBAaHHS
iH(OpPMaIIfHUX TEXHOJOTIH y CHOpPTi, 30KpeMa Ha TNpHKIaAi OiIbsIpy.
JloBeneHO HEOOXiAHICTH CTBOPEHHS W BUKOPHUCTaHHS KOMILIEKCHOI
€KCITIEPTHOI CUCTEMH B OUIBSP/L ISl aHATI3y €EeKTUBHOCTI TPH TPABLIB Ta
BH3HAYEHHS TAKTUKH 1 cTparerii BegeHHs rpu. OnucaHo KIFOYOBI MOMEHTH
MpOrpaMHOi  peami3allii eKCIIepTHOI CHCTEeMH Ta BH3HA4YCHO 11
(yHKIIOHAJIBHUH CHEKTD.
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YK 57. 084
IMPOBJIEMA OINEHKH U DOOEKTUBHOI'O
NCITOJIb30BAHUSA KJIACCOB OITACHOCTH
INPOMBIIIIJIEHHBIX OTXOA0B

Kacumos A.M. 0.m.n., npogh., HAxoenesa U.M., cm.u.c., YepHHUUDIII, 2. Xapwros.

PaccMoTpeHsb! coBpeMeHHBIE TPOOIEMBI OIIeHKH U 3((eKTHBHOrO
WCIIONIb30BAaHMS KJIACCOB OMACHOCTU MPOMBIIIIEHHBIX OTXOJIOB B YCIOBHSX
VYxpaunsl. IIpoBeneHo cpaBHEHHE CHUTyallMd B YyKa3aHHOM 00JacTu ¢
aHaJIOTMYHBIMU nTpobiemamu PO u np. crpaHn.

KiroueBble coBa: NPOMBIIUIEHHBIE OTXOABI, KiacCH(UKAIMs
KJIACCOB OMACHOCTH, KOJIOTHYECKasi CUTYalusl, KIacCH()UKATOpP OTXO/IOB.

[TpoGema oneHKHM BO3AEHCTBUS MPOMBIIUIEHHBIX 0TX070B (I10)
Ha OKpykatomylo npupomgHyio cpeny (OIIC) m 3m0poBbE uenoBeka -
BaXXHBI{ KOMIIOHEHT TIIPH TIOCTPOSHHH JKOJOT0-dKOHOMHYECKHX U
COLMAJIbHBIX OTHOMIEHWH B rocynapcrBe. CerofHs METOABI OIIEHKH
omacHoct [IO B pasHBIX CTpaHax CYIIECTBEHHO pa3UYaroTCs, YTO
CBUJIETENBCTBYET O HE3aBEPUIEHHOCTH ()OPMHUPOBAHMS HAYUYHBIX KPUTEPUEB
JKoJoruueckoi omacHoctd. Ha VYxkpamne neiicTByer rocynapcTBEHHas
chUcTeMa II0 KOHTPOJIO U YIYYIIEHHIO SKOJOTMYECKOH CHTYaIHH.
CyIecTByIOT HOpMaTUBHI, peraMmenTipytomue oopasoanue [10, miaty 3a
nXx 00pa3oBaHME U pa3MeEIleHHUE.

Pa3paboTka HOBBIX HOPMATHBHBIX JOKYMEHTOB M UMILIEMEHTALHS
MEXIYHApOIHBIX  CTAHIApTOB, KaKk  MEXaHW3M  OCYIIECTBIICHUS
MEXIYHApOJIHOTO IpaBa C MOMOIIBIO CpPEACTB HAaIMOHAJIBHOTO IIPaBa,
MIPOXOMUT MeUicHHee, ueM B PD u ap. cTpanax. D10 TpeOyeT ycwimii Ha
BCEX TOCYIApCTBEHHBIX YPOBHSX IO CO3JaHUIO HEOOXOMUMBIX YCIIOBHH IS
TAKOW peajn3aliil U COOTBETCTBYIOIIMX (PMHAHCOBBIX M MaTEepPHAIBHBIX
cpenctB. Ouenka omacHoctu 1O mpoBoAuTCs MO 0COOBIM KPHUTEPHAM —
WHBIM, 4YeM [yl NPOMBIIIICHHBIX MPOJYKTOB, CBHIPbS W IIperapaToB. JTa
WHTErpajbHas OLEHKA 3aBHCHUT OT psna (akropoB. OHa ypaBHOBEIIUBAET:
OLIEHKY OITAaCHOCTH BEUIECTB C YU4ETOM MX MHIPAIMU M TpaHchOpMaiuu B
OIIC; OlEHKY «CTOMMOCTH >KU3HH W 3JIOPOBbSI MHIMBHAYyMa», HPOTHO3
3/I0POBbS  CIIEAYIOIINX IIOKOJEHUH NpH JJIUTEIBHOM aHTPOIOI€HHOM
3arps3HEHUH; OSKOHOMHYECKOTO COCTOSIHHSI TOCYJapcTBa, COIMAIBHO-
HKOHOMHYECKOM MOJIE3HOCTH IIPOU3BOJICTBA, 0CcOOEHHOCTEN
OO0IIECTBEHHOT0 CO3HAHMS HACEIICHUSI.

B Hacrosimiee BpeMsi Ha YKpauHe CYIIECTBYIOT 2 MeToja
ompezenenust kiaacca onacHoctd (KO) oTX0q0B: 3KCIIEpUMEHTAIBHBINA 110
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I'OCT 12.0.007-76 wu pacuernsiii, cormacio HCaunlliH 2.2.7.029-99 [1].
OKClIepUMEHTAJbHBII - OCHOBaH HA HCCIENOBAaHMUM OCTPOM WU
XPOHUYECKON TOKCUYHOCTH. Ero MpOBOJAT HA MOJOIBITHRIX JKHBOTHBIX B
MPENONOKEHNH, YTO peaklys 4YeJIOBEYECKOro OpraHM3Ma aHaJIOTM4Ha
peaKkuMy S>KMBOTHOTO, YTO ONpaBAbIBAE€TCS HE U BCEX TOKCHYHBIX
BemiecTB. Kpome Toro, stor meron omnpeaenenus KO orxonoB sBusercs
JIOPOTOCTOSIIUM U TPYAOEMKHUM.

PacuerHast MeromMka — yYMTBIBae€T  KOHIEHTPAIMM  TOJBKO
HEKOTOPBIX TOKCHYHBIX BelIecTB, coxaepxammxcsa B [10, u wuckiroyaer
npsIMOe  TIPUMEHEHHUE JIOPOrOCTOSMINX U JJIMTENBHBIX SKCIIEPUMEHTOB Ha
KHUBOTHBIX, ympomaer npouecc ompenenenus KO, Ho wumeer pan
HEOCTATKOB: MCIIONB30BaHUE CIOXKHBIX pacderoB; s MHorux [1O
HEHM3BECTEH TOYHBIH XHMMCOCTaB, YTO 3aTpyIHSET MPUMEHEHHE METO/a.
OTCyTCTBYIOT ~CTaHIApTH3UPOBaHHBIE TPeOOBaHMS K aHAJIUTHYECKUM
MeroaukaMm onpenenenus: cocraBa [10. Cucremsl cTaHIapTHBIX 00pas3IoB;
IOK, LDsy u mp. mokaszaTenu OnpeneieHbl JajJeko He I BCEX BEIIECTB,
conepxkamuxcs B I110.

Jlns ycTpaHeHUs TEpBBIX ABYX HEIOCTATKOB HAMH IOATOTOBJIEHA
KOMIBIOTEpPHas IporpaMMa ajis aBroMartusamuu pacuera KO orxomos ¢
ydgeroM TpeOoBaHuii [1], KoTopas JOCTYmHA JUIS KCIOJNB30BAaHUS Ha
npeanpusATHax. Pa3paboTka mporpamMmbl Oblla CBsA3aHa C TEM, YTO
CHEIHATHCTHI CTy)0 npemnpustuii mo oxpane OIIC oTrMmevanu, 94To pacyer
KO, cormacuo [1], CIHIIKOM CIIOKEH, a MHOTHE HEOOXOIMMEIC IaHHBIC
OTCYTCTBYIOT. TpeTuii HelocTaTOK — OTCYTCTBUE YTBEPKACHHBIX METOIUK
aHamm3a xumMmcoctaBa [IO — 4YacTHYHO KOMIICHCHUPYETCSl JIMIIb B
na0opaTopusX KPYMHBIX HAaydHBIX IeHTpoB. AHanmm3 xumcoctaBa I10O
TpeOyeT NpOBENEHHsI HMCCIENOBaHUA COOCTBEHHO Ipoliecca OOpa3oBaHMs
TIOTEHIIMAJIbHO OnacHoro BemiectBa. CyObEKTHMBHOCTh B HACHTHU(HUKAINU
omacHeIX 1O Bcerna coxpansercs 1o Tex 1op, oka He OyzaeT BeIpaboTaHa
COOTBETCTBYIOIIAs OOIIErOCYIapCTBEHHAsI METpOJIOrHyecKas 0asa.

OTcyTcTBHE [IOCTATOYHO TOMHBIX M JOCTYIHBIX JaHHBIX IS
onmeuku KO psma BemectB (ITJJK, LDsp, u np.) HaumOonee BasKHBIN
HenocTaTok. [laHHble 0 92 BemecTBax, NpUBEAEHHBIE B [1], COBEpIIEHHO HE
OTpa)katoT OOIIEH CHUTyalluW, YYWTHIBas, YTO KOJIMYECTBO TOKCHYHBIX
BelecTB, Berpedatomuxcst B [10, qocTuraer HECKOMBKUX JTECATKOB THICSY.
Kpome Ttoro, B [1] Tabmuma IlpunoxeHuss 2 CONEPKUT HETOYHOCTH,
OIIEYaTKH, U JJasKe rpyOble (haKTHIeCKUe OUIHOKH.

Amnanornysas [1] metoauka pacueta ucnons3oBanacs B CCCP [2].
3a romel ee MPUMEHEHUS ONPEeNeNMINCh MHOTHE METOJUYECKUe
norpemHoctd pacueroB KO orxomoB. Ux omeHka ¢ ydeToM TOJBKO
CaHNUTApPHO-TUTHEHWYECKOro (hakropa ObUIa CBSI3aHA C IPEIIOJIOKEHHUEM,
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410 BpenHble BemecTBa B [10, 001a1ar0T CXOMHBIM TOKCHYHBIM JI€HCTBHEM
Ha opranusM uenoBeka U OIIC. Onnako onacHocTh [1O 3aBUCUT HE TONBKO
or cobctBeHHO MX KO ¥ KOHUIEHTpanuu HWHAWBUIYAJIbHBIX TOKCHYHBIX
BEIIECTB, HO M OT cuHeprudeckoro s¢dexra, OuorpaHchopmaimy,
AKKYMYJISILIAH, U JIp.

Uuncno KO BemiecTs, BKJIIOYaeMbIX B JIIOOYIO KilacCHU(HKAIUIO,
ycnoBHO. CreneHp oco3HaHus omacHoctd IO mpomopuuoHansHa
CIIOCOOHOCTH CcrienuaucToB auddeperimporath KO — yeM ux Oorblie,
TeM To4yHee ymnpaBieHue. PacmpocTpaHeHHbIM siBisiercs meton EPA [3],
YUUTHIBAIONIMI Takue (aKkToOpbl: COfEpKaHUE PaJUOaKTHBHBIX BEIIECTB,
CHOCOOHOCTh K OMOKOHIIEHTPALIMH, MyTareHHbIH 3 QeKT u ap.

VYyer 5 (akTopoB (TOKCHYHOCT, B3PBIBOOIIACHOCTb,
OTHEONAaCHOCTh, OKUCIISIEMOCTh, KOPPO3UOHHASI aKTHBHOCTb) MPEAYCMOTPEH
CTaHJapTOM Ha TpaHcropTupoBaHue omacHbix BemiecTB [['OCT 12.1.044-
84]. CyuiecTByIOT KaTeropuu OINACHOCTH BEUIECTB B cTaTbe | 3akoHa
Vkpaunnbl  «[Ipo mepeBedeHHass HeOe3NMEYHHMX  BaHTaxiB»: 1 -
B3pPBIBOONACHBIE BEIIECTBA W M3JENUS; 3 - JIETKOBOCILIAMEHSIOIINECS
BemecTBa; 4.1 - JerkoBocIIaMeHSIONIMECS TBepAble BeliecTsa; 4.2 -
BEIIECTBA, CKJIOHHBIE K caMOBOCIUIaMeHeHuto; 4.3 -  BellecTsa,
BBIJIEIISIIONIME JIETKOBOCIUIAMEHSIOIINECS a3kl MPU CONPUKOCHOBEHHH C
BOZOM; 5.1 - OKMCHSIIOIIUE BEIIECTBA; 5.2 -OpraHuyeckue nepokcuasl; 6.1 -
TOKCHMYHBIE BemlecTBa; 6.2 - WHOUUUpYyMONME BellecTtBa;, 7 -
paZMoaKTUBHBIE MaTepuaibl; 8 - KOppO3HWHHBIE BemiecTBa; 9 - HWHBIE
OITaCHBIE BEIECTBA U U3/ENUSI.

OTH KI1acCUPUKAITMOHHBIE KATETOPUH SBIISFOTCS KAUECTBEHHBIMU U
B HacTrosllee BpeMsl aKTyaibHa pa3paboTka oOImeil MeTomoIoruu
KOJIMYECTBEHHOW OIIEHKH CTENEHW ONAaCHOCTH, OCOOEHHO /sl OTXOJIOB,
KOTOpBIE ~ ONHOBPEMEHHO TOAINANAIOT TOA  HECKOJNBKO  yKa3aHHBIX
kareropuil. Jlns Goiee TOYHOro OmpeneneHHs 3KOJOTHYECKOH OIacHOCTH
IO HeoOXOAMMO YUYUTHIBATH MAaKCUMaJlbHOE KOJIMYECTBO H3BECTHBIX
(akTopoB.

Oro TpeOOBaHME BCTYNaeT B NPOTHUBOpEYHE C TpebOoBaHMEM
npoctoThl oneHKH KO orxonos. B P® 1-V KO oTx010B ycTaHaBIMBarOTCS
[0 CTeNeHU BO3MOXHOIO BpeaHoro BozaeiictBus Ha OIIC mnpu
COOTBETCTBMM C  MHOKECTBEHHBIMH  KPUTEPHSMH  ONACHOCTH U
WHPOPMANMOHHOW ONTHOTH! onucanus [10. Ha Ykpaune B 3aBUCHMOCTH OT
TOKCUYHOCTH BCE€ XUMUYECKHE COSTUHEHHS, coryacHo [1,2], mompa3nenstor
Ha 4 KO. Jlenenne Ha 4 KO, KoTOpble ONpEAENsitoTCA MO MOKa3aTeNro
octpoii TokcumyHoctd (wiu mo IIJIK, mo IIJIK B rpyHnTe), nerydect u
pacTBOPUMOCTH, HE Yy4MTHIBaeT psaa ¢aktopoB. Pa3zpaboTka mHpoexToB
muMuToB pasmenieHus: [10 Ha YKpawHe ocCylIecTBISIETCS Ha OCHOBAaHHWHU
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INocranoBnenuss Ne 1218 or 3.08.98 [4]. B P® pernamentupyromum
JIOKyMeHTOM siByistoTcsl "Bpemennsle npasuia oxpansl OIIC or orxonos
NpoM3BOJCTBA M moTpedieHus”. OHM BKIIOYAIOT IIPOIECCH  cOopa,
TpaHCTIOPTUPOBKH 1 XpaHeHus 110, npenycMarprBaromme BO3SMOKHOCTb X
WCIIONIb30BaHMS WITH 00€3BPEKUBAHUS, JINKBUIAIINH, 3aXOPOHEHHSI.

C 1emnbio COBEPIIEHCTBOBAHMSI METO/IOB OLIEHKH KJlacca OIMacHOCTH
1O, cnemyer paccMaTpuBaTh BO3MOXKHOCTH IIEpEXOAa K CHCTEME,
monpasnenstonie orxomel Ha 5 u Oomee KO. Ilo wmepe pocra
9KOJIOTMYECKOr0 CO3HAHMs OOIIECTBA PACTET W OCO3HAHWE HEN30EKHOCTH
BBIJICTICHUs] ~ BO3pacTalollell  4acTH  INpUOBUTM  HAa  KOMIIEHCAIUIO
9KOJIOrMueckoro ymepba u pucka. ['ocynapcTBo JOMKHO TapaHTHPOBATh
(YHKIIMOHUPOBaHUE MEXaHN3MOB, 00ECIIEUNBAIOIINX YCTOHUMBOE Pa3BUTHE
o0mecTna.

Baxno, uro wMeroguka ompenenenus KO, wucnons3dyemas B
HacCTOsIIIIee BPEMsI, OCHOBaHa IPEUMYIIECTBEHHO Ha KOCBEHHBIX HAAaHHBIX -
00 0CTpO TOKCHYHOCTH TPEUMYIIECTBEHHO IS 1a00paTOPHBIX (TIPH 3TOM
pa3HbIX) JKMBOTHBIX, OMOJIOTMYECKHE MPOLECCHl, y KOTOPBIX Ul psla
TOKCHYECKUX 3((EeKTOB COBEpPIIEHHO HE COOTBETCTBYIOT IPOLECCaM B
opraHusMe yenoBeka. [103TOMy HEBO3MOXKHO NPUMEHEHHE €€ JUIS OLEHKH
Ooyiee TOJHBIX OSKOJNOIMYECKMX pHUCKOB. OleHKa BO3IEHCTBUS MOXKET
OCYIIECTBIISITBCS 10 KOHLEHTpaUWsM  (703aM),  TrapaHTHUPYIOLIUM
OTCYTCTBHUE HEOIAaronpuaTHbIX 3PPeKToB (MaKCUMAaIbHBIE HEISHCTBYIOINE
KOHLEHTPAallMM WIM JI03bl Yalle HCIOJb3YIOT NpPH HOPMHPOBAHWUH B
o0beKTax cpeapl OOWTaHWS), WIM 1O MHHUMAJIBHBIM JIEHCTBYIOIINM
KOHLIEHTPALMSM WM J103aM, [P KOTOPBIX B SKCIIEPUMEHTE OTIPEIEIISIFOTCS
HayalbHblE TpPHU3HAKH Tokcuueckoro s¢ddexra. Ilome3HsiM sKcrpece-
METOJIOM OLIEHKH DKOJOTMYECKOW Harpy3K Ha IOIYJSIIHI0O MOXET OBITh
METOJ, MPEIIOAKEHHBIN B [5].

CymiecTByeT HOCTYITHBIN MyTh JUIs peleHns] Mpo0ieM, CBSI3aHHBIX
¢ TIO. D10 co3maHue mACHOPTOB OE30MACHOCTH JIFOOBIX  BEIICCTB,
UMEIOIUXCS Ha MPEIIPUATHH - CHIPhs, oxynpoaykTos u [10. 3a obpasers
MOryT OBITH B3SITBI MeXIyHapoansle nacriopra MSDS. TlepBbiM marom B
YKa3aHHOM HampaBJI€HUH JODKEeH cTaTh nacrnopT omacHoctu I10. B
JaNbHEHIIeM NpW  ONTUMaibHOM yrpasieHun [10  GonbIIMHCTBO UX
JIOJDKHO CTaTh CHIPhEM, HAWTH TO WIM HHOEe NpuMeHeHue. Torzaa
TpeOOBaHMUS «ITACTIOPTOB OMACHOCTH OTXOJ/IOB» U «IaCIOPTOB OE30I1acHOCTH
BEIIECTB JIOJDKHBI CTaTh OJTMHAKOBBIMH.

Heobxonnmo pa3zpaboTate COBpeMEHHYIO METOAMKY OIpEJEIICHHUs
KO orxonoB mns Gonee ToyHoi oneHku omacHoctd [1O m oTnaneHHBIX
puckoB ot ux pasmemnenust B OIIC ¢ y4eToM SKOHOMHYECKHX (DaKTOpOB
[6,7]. BHenpenue Takol METOAMKHA HEH30EKHO BCTPETHT COMPOTHBIICHUE
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CO CTOPOHBI OTACIBHBIX cIyk0 oxpanbl OIIC. Vike ceromHs HpoOBOASTCS
paboThl, HanpaBJIeHHbIE Ha pe3koe (hopMalbHOE MOHMKeHue oueHkn KO
orxonoB. [lomydeHHbIE «PEKOMEHIALMM» TPUBOAAT K OTHECEHHIO,
HanpuMmep, otxonoB 1 KO (o HeiHe yTBepxneHHoW Meromuke) - k 4 KO.
OpHol U3 BaXKHBIX I1€JIed B paboTe CIIEMAaINCTOB JIOJDKHA CTaTh Cephe3Hast
KOPPEKTHPOBKa YK€ YCTapeBIIEro TroCyJapCTBEHHOro KiaccudukaTopa
orxonoB JIK 005—-96.
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3 CBITOBOI MpaKTHKH BiJOMO, IO TpH po3podbui HadroBHX i
ra3oBux pozpoBuul 60 BiJICOTKIB BYIVICBOAHIB 3aJIMIIAIOTHECS B Haapax.
Bucokuii cTymiHb BUCHa)KeHHsSI HATOBHX 1 Ta30BHX POJIOBHIL PU3BOANUTH
JI0 maJiHHA Je0iTy CBEpIUIOBHMH Ta OOBOIHEHHIO BUIOO0YTOI CHPOBHHH.
Bararo pomoBui, sKi PpO3pOOJSIOTBCS TpaIUIiHHUMHU CrIoco0amMH €
HepeHTaOenpHUMHU. Hu3ka 70BONI MOTY)XHHX HA(TOra3oBHX 00’ €KTIB
po3TamioBaHa IIiJT 30HAMH HEIOCTYIMHOCTI (0OJNIOTa, 3aIlIaBH, BOJOWMH,
TIpCBKUH  penmbed), B Mexax JCpKAaBHUX MPHUPOIHUX 3aIOBiHUKIB,
3aKa3HHUKIB, OXOPOHHUX 30H, ITil HACEIEHUMH ITyHKTaMH.

PO3KpUTTS TMPOAYKTHBHUX TOPU3OHTIB T'OPU3OHTAIBHHMHU Ta
MOXMJIO-CKEPOBAHUMH CTOBOYpPaMH 3HA4YHO 30UIBIIYE 30HY ApPEHYBAaHHS
HAaCHYEHMX IUIACTIB, IO B CBOIO Yepry MiJBHIIYE BHUIOOYTOK IUIACTOBHX
¢moigie Bix 3 mo 10 pas3iB HiK mNpH eKcIulyaTamlii BepTUKAJIBHHX
CBEpJIOBUH.

OcraHHIM 4acoM OypiHHS MOXMIIO-CKEPOBAHUX 1 TOPU3OHTAIBHUX
CTOBOYpIB CBEPIUIOBHH IOYAJI0 HAO0YBAaTH 3aCTOCYBAaHHS IIpU pPO3poOIT
pomoBunl B YKpaiHi. Pa3oM 3 THM pO3BHTOK TOpHU3OHTAJILHOTO OypiHHS B
VYkpaiHi CTpUMYETbCSI BEIMKOIO TNIMOWHOIO 3ajisiraHHs Ha(TOra30HOCHHX
TUIACTIB 1 HAsBHICTIO OCOOJIMBO HECTIKMX TOPH30HTIB IMOPiJ, SKi CXHMIBbHI
JI0 OCHITIB 1 PanToOBOr0 OOBAJIOYTBOpPEHHS. TOMY BHpINIEHHS HpoOIeMHU
BJJOCKOHAJICHHS TEXHOJIOT1] Oe3aBapiifHOI IPOBOJKKM CTOBOYPIB CBEPUIOBHH
M BEIMKUM 3€HITHUM KyToM (55-40°) uepe3 Hectiiiki Biakmaau i
NIPOBOJIKK T'OPU30HTAIFHOTO CTOBOypa B HECTIHKMX IPOAYKTHBHHX
TOPU30HTAX € 0COOJIMBO aKTyaIbHUM 1 BRXKIIMBUM 3aBIAaHHSM.

CBoepimHicTIoO  ocobnmBocTeil  OypiHHS — moxwiaux — abo
TOPU30HTAFHUX CTOBOYPIB B HECTIHKUX MOpojax € OaraTodakTopHa
3aJIeKHICTh 30epeXKEeHHsI CTIMKOCTI CTIHOK CBEPIUIOBHH BiJ CTPYKTYpHO-

T€OJIOTIYHMX,  TeO0TepMOOAapHYHMX,  (PI3HKO-XIMIUYHHMX,  MEXaHIYHUX
YUHHHKIB.
VYkpainceki HadrorasoBi perionu - JIHinpoBchko-J/[oHenbka

samamuaa (JI/13), Ipenkapmatcekuii nporuH 1 A3oBo-UopHOMOpCHKHI
BOJIOAIIOTh CKJIQJIHUMU TeojoriyHuMu ymoBamu. Tak, JI/I3 3a cBoimum
TipHUYO-TEOJIOTIYHIMHU OCOOJIMBOCTSIMH € T€OJIOTIYHHM YTBOPEHHSM B
SIKOMY 30CEpe/DKEHI pi3Hi 3a MIHEPAJOTIYHUM 1 JITOJOTIYHUM CKJIaJIOM
MIOPOJHM, Pi3HOMAaHITHI 3a CTYIIEHEM KOHCOJIIIOBAaHOCTI IJIACTH, JOCTATHHO
BHCOKI IUTaCTOBI TeMIEpaTypH i THCKH, BHCOKO MiHepasli3oBaHi IIacTOBi
BOJIH, IPUPOIHI CKYITUEHHs! Ha()TH, Ta3y i Ta30KOH/ICHCATY.

3 METOI0 YCHINIHOI MPOBOJKHM MOXMIIMX 1 TOPU3OHTAIBHUX TIISTHOK
cToBOYpa CBEPUIOBUH B iHTEpBaJiaX 3aJIATaHHS HECTIHKUX TMOPiT CBITOBUU
JIOCBi OYpiHHS CTBEpPIXKYE MPO HENOMYCTUMICTh PI3KHMX 3MiH 3€HITHOTO i
a3MMYTaJbHOTO BHKPHBIICHHS CTOBOYpa, HEOOXiIHICTb CKOPOUYEHHS Yacy
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PpO30YpIOBaHHS IMX ITOPiJ 1 IKOMOra CKOPIIIOro MEPEeKpUTTS X 00caaHOI0
KOJIOHOIO.

OcraHHIMH poOKaMu Tpu OypiHHI CBEpAJIOBUH B HECTIMKHX
MOpoJIaxX PSIOM YKPAiHCHKUX 1 1HO3eMHHX (ipM HE Jajo MO3UTHBHOTO
pe3ynbTary 1 3aBEpIIMIIUCH IPUXBATOM I1HCTPYMEHTY Ta JIKBiAAII€ro
CBEpAJIOBUH.

3 MEeTol YIOCKOHAJEHHsS TEXHOJOrii OypiHHS TOPHU3OHTAIBHUX
CBEp/JJIOBMH HAaMH  IIPOBEJACHO TEOPETHYHI 1  EKCHEepHMEHTalbHi
JIOCITI/PKEHHS! BIUIMBY 1HTEHCUBHOCTI BUKPHBJICHHS! CTOBOYpa CBEpAJIOBUHU
Ha CTIMKICTP 1i CTIHOK, B3a€MO/Iit0 OypHIBHUX TPYO 31 CTIHKAMH HOXHJIOTO
CcTOBOypa CBEpIUIOBHHH, HAaINpYKEHO-Ie()OPMOBAHOTO CTaHy TiPCHKHX
TIOpiJ Yy 3B’ SI3KY 3 MOPYIIEHHSM CTIHKOCTI CTIHOK CBEP/IJIOBUHH.

OpepkaHo aHATITUYHI 3aJISKHOCTI 3 BU3HAYEHHS MaKCUMaJIbHUX
JIOTUYHHX HAIPYKEeHb, SIKi € 3arPO3JIMBUMH II0/I0 BTPATH CTIHKOCTI CTIHOK
CBEp/JIOBMHM B IHTEpBalax 3aJIsiTaHHS HECTIHKUX IOpiJ 1 CTBOpPEHHS
TIepelyMOB ISl BAYKKUX YCKJIaJHEHb MpOLecy OypiHHS.

BusHaueHo onTHUMadbHI TE€OMETPWUYHI  I[ApaMeTpH  IUISHOK
NPWINTAHHS ~ KOJIOHM OYpWJIBHHX TpyO /O CTIHOK CBEpAJIOBHHH,
PO3pO0IIEHO IPOTHIIPUXBATHI MPUCTPOT, SIKI 3aXHIEHI MATEHTaMU Y KpaiHH
i Pocii, po3poOneHO perentypu NpOMHUBAIBEHUX PIAWH, IO CTBOPIOIOTH
HalllapyBaHHS Ha CTiHAX CBEPIOBHHU ITOHMKEHOI JIMITKOCTI.

Ha ocHOBI aHamizy pe3yiapTaTiB aHATITHYHHX JOCIIIKEHb
HaINpyXeHO-1epOpMOBaHOTr0 CTaHy TipCHKHMX MOpiJ BU3HAYEHO TIPAHUYHO
JonycTMi 1 Hebe3neuHi ( 3 Touku 30py npuxsaty bK ) 3HaueHHs BeIWYHH
3€HITHUX KYTIB Haxmiry croBOypa CBEpIJIOBMHH. Tak, YMCIOBI 3HaYEHHS
KyTa Haxmty o = 65?67° € HaiiOinbI1 HeOe3NeyHi 3 TOUKH 30py aKTHBHHUX
00BaJIiB TIPCHKUX TOPIi, IO 1 MiATBEPIHKYETHCS TOCBIIOM OypiHHS ITOXHJIIO-
CKEpOBAHMUX 1 TOPU3OHTANBHUX cBepioBuH: 172 IliBmeHHo-ITaHACIBCBHKOI,
155 KauaniBcbkoi Ta 545 ByrpyBaTiBCbKOi.

Ha ocHoBi ynmockoHaneHOi TexHosorii OypiHHS Ta pO3pOOJIEHUX
3ac0o0iB  yCHINIHO TPOOYPEHO pSJI TOPU3OHTAIBHUX CBEPIUIOBUH HA
ponoBuniax BAT «YkpHadra» i JAT «HopHOMOpHadTOras».

Jlitepatypa

1. Banpeuxuii FO.B., BoitnoB O.B., KaiiganoB 3.I1. u ap. K teopuu
HANPsDKEHHOTO  COCTOSIHMSI TOPHOM — ITOpPOABI  BOKPYT  CTBOJIA
CKBXUHBI B IMPOU3BOJIILHOM T€OJIOTHYecKoM paspese. // Hosoe B
TEXHUKE U TexHoioruu Oypenus ckBaxuH. — Tpyast BHUUBT. —
BbINL. 56 —M. —1983. —. 12-21.

2. Kynamsk 4.B., BymatoB K.B., HoBukoB B./l. Ta iH. Bitumsnssi
TEXHOJOTIT Ta TeXHI4HI 3aco0u ayst Oy[iBHUITBA TOPU3OHTAIBHUX
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ceeputoBuH. // HadToBa i razoBa mpomuciosicts. 2003. Ne 3, ¢. 13-
14.

3. Kynuax S.B., Yepnosa M.E€, Kynmsax P.S. VYapockonaneHus
TeXHONOrii OypiHHA IOXWMJIO-CKEPOBAHMX 1 TOPU3OHTAIBHUX
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JOCJIIKEHHS BILIUBY EHEPTTi AKYCTUYHOI'O
OJISA HA IPUBUBIMHY 30HY CBEPJIJIOBUHNA

b5.0.Yepnos, B.M.Asopcvkuii, I.M.Invkie, M.M.3anaoniox
Isano-Dpankiscokuil HAYIOHAILHUL MEXHIYHUT YHI6epcumem Hagmu i 2asy,
Vxpaina, 76019, m. Isano-®@panxiecwvk, eya. Kapnamcwvra, 15,

men. (03422) 48090, e-mail: physics@nung.edu.ua

3HmkeHHs o0cariB  BHA0OyBaHHA HadTh 1 razy B YkpaiHi
TOJIOBHUM YHHOM TIIOB’S13aHO 13 ICHYIOWOIO HA CBOTOJHI CTPYKTYpOIO
BUIOOYBHUX 3alaciB BYIJIEBOJHIB, OiJbIlle TIOJIOBHHHU 3 SIKUX CTAHOBIIATH
Ba)XKOBUJIOOYBHI (CKJIQJIHOI T€O0JOri4HOi OYM0BH 3 HHU3HKONPOHUKHUMH
KOJIeKTopamH). Bucoka HEOJHOpIJHICTh KOJEKTOPCHKUX BIIACTUBOCTEH
IUIACTIB TNPU3BOJWTH 1O HEPIBHOMIPHOrO BHIIyYeHHsS 3 HUX Hadru i
3HIKCHHS Koe(illieHTa Ha)TOBWITYY CHHS.

[TinBumieHHsT BYIJIEBOOHEBWIIYUYEHHS 3 IOKJIAiB  CKJIAJHOL
TCOJIOTIYHOT OyJOBH 13 BUCOKOIO HEOJHOPITHICTIO TPSMO IIOB’S3aHO 13
3a0e3MeUeHHsIM BiJIHOBJICHHS PUPOJHMX a00 MiJBUIIEHHS (inbTparliifHo-
€MHICHHUX XapaKTePUCTUK HU3bKOIPOHUKHUX MPOLIAPKIB Ta BBEICHHSM iX Y
PO3pOOKY 1 MakCHMaJIbHUM 3MEHIIEHHSM HEOHOPITHOCTI HPOAYKTHBHOTO
po3pi3y Imiacra.

IcHyroui Meromu BiAHOBIEHHS Ta IABHIIEHHS (UIBTpaliiHO-
€MHICHUX XapaKTePUCTUK MPOJYKTUBHHMX IUIACTIB Yy NPUBHOIMHIN 30HI
ceepmioBuH (I13C) Taki sk, rizpopo3puBH IUtacra, Ais Ha MPOXYKTHUBHI
IUIACTH XIMIYHUMH peareHTaMH, BHOYXOBI TEXHOJOTii, MOpSJ 3 BHCOKOIO
eQEeKTUBHICTIO, MAIOTh HUIMH psin cyrTeBux HenomikiB. Lli Hemomiku, B
OCHOBHOMY, 3YMOBIICHI CKJIAJHICTIO T€O0JOriYHOI OYyIOBH Ta pEXUMaMHU
pO3po0KM TOKIaniB HAQTH 1 rasy B YKpaiHi Ta NMPU3BOIATH O Pi3KOro
3HW)KEHHS e(EeKTMBHOCTI HAa(TOBWIYYEHHS Yy 3B’S3Ky 3 BHOIPKOBOIO
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OOBOJIHEHICTIO TPOJAYKTUBHUX pO3pi3iB, 30UIBIICHHSAM HEOJHOPIAHOCTI
TuIacTa i yrBOpEeHHSM 3acTiHHX 1 c1abo ApeHOBaHUX HA(TOBUX 30H.

OpHi€r0 3 TOJIOBHUX IepeBar XBUJILOBUX METOMIB Jii Ha IUIACTH Y
[M3C € MOXIMBICT, JOCATHEHHS HAampaBieHOI Jii Ha OKpemi mapu
MIPOJYKTUBHOTO TOPU30HTY, IO SIKUX HE MOXKJIHMBO JOCSATHYTH MiHIMaJIbHOI
MIPUIMaIBHOCTI NMpH peantizamii iHMMX MeToAiB Xii Ha mactu. Kpim Toro,
MPY)KHI XBWJII HE BHUKIUKAIOTH 3MIHH CTPYKTYPH IIOPOBOTO IPOCTOPY
NPONYKTUBHMX ImapiB (ak, Hanpukiaza, [PII, kucnmorna mis). Lle
Ha/I3BUYalfHO BaYKJIMBO TP PO3POOII CKITaqHUX OaraTonapoBHX MOKJIaliB 3
BHCOKOIO HEOTHOPITHICTIO IIACTIB SIK 38 TOBIIMHOIO, TaK 1 32 IUIOLIEIO, SK Y
MpoIleCi OCBOEHHS MPOJYKTHBHUX IUIACTIB, TaK 1 OCOOJWBO Ha Mi3HIX
CTaJisIX X pO3pOOKH.

He3Baxkaroun Ha 3HAYHUH OOCSAT MPOBEJICHUX JOCHTIKCHb, BiOMIi
HayKOBI po3poOku 3 mii Ha twiactu y [13C Ta BWIYYCHHS 3aJIUIIKOBUX
3amaciB BYIJICBOJHIB Ha Mi3HIH cTajii pO3pOOKH PONOBHI XBHIHOBHMH
METOJJaMM 1Illeé HE 3HAWNUIM IIUPOKOrO 3acCTOCYBaHHS Ha MPAKTHII.
Binpmricte mmMX MeTOAIB MalOTh BY3bKWI Jiara3oH 3acTOCYBaHHS, HeE
3a0e3MMeuyroTh 02)KAHOTO ePEeKTy Ha MaJIOJCOITHIUX CBEpP/UIOBHHAX, MAIOTh
HU3BKHH KoedilieHT ycmimHocTi Aii Ha miactu y I13C i3 BHCOKOB’sI3KOIO
HaTOIO 1 Ile, B OCHOBHOMY, IIOB’S3aHO 3 HEJOCTAaTHIM BHBYEHHSIM
MeXaHi3My XBWJIbOBOI Jii Yy 3a3Ha4YeHWX YMOBaxX Ta BiJCYTHICTIO
oOyafHaHHS 13 JIOCTaTHIMH BHXiJTHMUMH EHEPIeTHUYHHMH MapaMeTpamH,
CKJIQJIHICTIO BIZJOMHX TE€XHOJIOTIH.

Po3p’si3aHHs 1MX TpoOJIEM BH3HAYaE€ BUCOKY aKTYaJbHICTbh
TOAAJIBIINX JIOCHIPKEHb 3 METOI0 PO3BHUTKY ICHYIOUHX Ta CTBOPEHHST HOBHX
BHCOKOC(CKTHUBHHUX TEXHOJIOTIH I TEXHIYHUX MPHUCTPOIB XBHIBOBOL JIii ISt
BUAOOYBaHHS 3aJMIIKOBUX BYIVIEBOAHIB 13 CKIAJHUX OaraToniapoBHX
TIOKJIAJiB 3 BHUCOKOIO HEOMHOpiAHicTIO IuiacTiB. Ilpobnmema minBuInEHHS
BYIJICBOJHEBWIIYYCHHSI 3 CKJIAaJHMX OaraTromiapoBHX MOKJIaAiB BHMarae
BHUKOPHUCTAHHS [UIsl 30y/KEHHSI IIPY>KHUX XBWJIb HOBHX, HETPaIULIHHNAX IS
HaTOra3oBoOi rajys3i JoKepea eHeprii, mapamerpamMu skoi MoXkHa Oyno O
KepyBaTH Yy Tmporeci nii Ha NPOAYKTHBHI IUIACTH Ta pO3POOJIEHHS
TEXHONOTii 1 oOymasHaHHsA, siki © 3a0e3neyyBany HaNpaBIEHHH BIUIMB,
KOMIUIEKCHOI IMITYJIbCHOI Ta XBHJIBOBOI il U1l OTPUMAaHHS MaKCUMAaJIbHOI'O
TEXHOJIOTIYHOTO e(EeKTYy.

Jocnmimkennsasmu  ['.I'.BaxitoBa i
E.M.CiMkiHa  BCTaHOBJIEHO, IO TIpH
IO EHHI B TipChKii opoi
BucokowyactorHoro  momst (20  kl'm)
KOC(II[IEHT MOTJMHAHHS CKJIaJa€e O,ZM'l, a
A racenya  HU3bKOWacToTHOro (< 20 I'm) — 0,2-10'6 m*

t wa oA
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Ta 3p0o0JEHO BHUCHOBOK NPO IepeBary HU3bKOYACTOTHUX KOJIMBAHb Hajl
BHCOKOYAaCTOTHUMH.

Ha ocHOBi aHnamizy icHyrouMx 3aco0iB Uit CTBOpEHHS eHeprii
HaIpaBJIeHO] Jii Ha BUOIH, aHATITHYHHX 1 eKCIEPUMEHTAIBHUX JOCIIKEHb
PO3pOOJICHO TiPOAKyCTHYHI TCHEPaTOpH HU3BKOYACTOTHUX KOJHBAHb
(10?400 T'm). Ha puc.l npuBemeHa cxema 2-X CEeKIIHHOTO
TiIpOaKyCTUYHOIO TI'eHepaTopa, skuii ctBoptoe yacrory (107100 I'm) Ta
notyxHicTbh (173 kBT).

Puc. 1

BaxnuBoro 3ajader0 € BUBUEHHS XBWIb, SKI CTBOpPIOE
TiIpOaKyCTUYHHHA  TEHeparop, aHali3 IX HampsMKy [OIIMPEHHS,
€HePreTUYHNX XapaKTEpPUCTHUK Ta IX 3B’S30K 3 IapaMeTpamMu jpKepeia B
MIPY>KHOMY CEpEeIOBHILI.

3HaXO/DKEHHS 3MIIIeHb 1 HalpyXeHb XBHJIBOBOTO  ITOJIS
CTBOPEHOTO JaHWUM THUIIOM TiIPOAKYCTUYHUX TE€HEPATOPIB ONEPKYETHCS 3
PO3B’s13Ky KpaloBoi 3a/1a4i Teopii npyxHOCTI JuIs piBHsHHS Jlame.

2
v2VU + (v —v7)grad divJ = 5&? —'fpz )

e U (r, Z) — BeKkTOp MepeMillleHHS; |fz - cymapnuii Bekrop cui; V, ,V, -

IJ_IBI/II[KOCTi NOIIHUPCHHSA HOB3I[OB)KHiX i MOMNEPECUHUX TMPYKHUX XBUJIb, p -

TyCTHHA.

[loniOHa 3amaya BHUNPOMIHIOBAHHS IPYKHUX XBHWIb IIPH
HOpPMaJIGHOMY OJIHOPiZIHOMY TapMOHIYHOMY HaBaHTaXXEHHI IUIOCKUM
KiJIbIIEM Ha ITOBEPXHIO IMJIIHAPUYHOI TUIONIMHU B MPYXHOMY CEpeIOBHII
po3B’si3aHa aBTopoM [l], sika AJsl MAaHMX TPaHUYHAX YMOB aHaJIOTiyHa
po3B’s3ky B.HoBankoro [2]:

_Po 7 (k)
" u kokHGY (k) - 2a7H 1 (ka)

2
U,=0

z

ne a=1I -panyc mxepena.

3BijacH crigye, MO Tepiia ceKuis TiApoaKyCTHYHOTO TeHepaTopa
BUIIPOMIHIOE B pajialbHOMY HampsMKy (TIEepHeHIUKYIsIpHO 10 Oci
CBEp/JIOBMHN) JIMILIE TOB3JOBXHI NMPYKHI XBHJII, a Jpyra — IOB3I0BXKHI 1
TIOTIepeYHi XBHJIl, YacTOTa 1 MOTYXHICTb SKHX 3aJI©KHUTh Bi Iepenany
THUCKY, (I3UKO-XIMIYHMX BJIACTUBOCTEH pPO3YMHY Ta MapaMerpiB
KOHCTPYKIIiT TeHepaTopa.
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TakuM 4YMHOM, TEHEpPaTOpPH TiJAPOAKYCTHYHHMX KOJIMBaHb, SIKi
CTBOPIOIOTh HM3BKOYACTOTHI KOJIMBAHHS B IIMPOKOMY /iama3oHi Ta 3
pETyIbOBAHOIO  ITOTYXHICTIO MalTh TIepeBarM HaJx TIeHepaTropamu
BHCOKOYAaCTOTHUX KOJIMBAaHb.

Jlitepatypa
1. Cuuumep A.P. BomHbl 1pu HOpPMajJbHOM T'apMOHHYECKOM
Harpy)KeHMH CKBaXHHBI B ympyroi cpene // Jlunamudeckue
cucrembl. Beim. 20. -2006. —. 68-88.
2. Hoankuii B. Teopust ynpyrocra — M.: Mup, 1975. —872 c.

JOCJIIZKEHHSA BIIVIMBY KOHCTPYKTUBHUX 1
TEXHOJIOTTYHUX YHHHUKIB HA TUHAMIYHI
XAPAKTEPUCTHUKHU ITPUCTPOIB XBUJIbOBOI AII.

M.€. Yepnosa, B.M.Hsopcovkuii, b.0.Yepnos, M.M.3anaouniok, I.M.Livkie
Isano-Dpankiscokuil HAYIOHAILHUL MEXHIYHUT YHIGepcumem Hagmu i 2asy,
Vxpaina, 76019, m. Isano-®@panxiecwvk, eya. Kapnamcwvra, 15,

mexn. (03422) 48090, e-mail: physics@nung.edu.ua

Binpmricts HaTOBUX 1 ra30BHX pOAOBHII YKpaiHU 3HAXOAATHCS Ha
Mi3HIA cTamii po3poOKH, MO MOTPeOYye BETUKUX MaTepialbHO-TEXHIUHUX
3arpatr. [ng migBuineHHs BHIOOYTKY BYIJIEBOJHIB 3 Haap HeoOXiaHa
po3podka eeKTUBHUX METO/IB Jii Ha TPUBHUOIHY 30HY CBEpPAJIOBHHHU.

Amnani3 poOit 3 iHTeHcHupikalii HadTOra30BMIIYdeHHS 3aCBiAUYe, 10
OCTaHHIM YacoM Bce OUIBIIOrO 3acTocyBaHHS HaOyBae BiOpO-XBMIIbOBA
TEXHOJIOTis, SKa JOCTaTHhO-e(peKTHBHA Ha TIIMOMHAX, J€ CKeJEeTHa Mopoja
MPOAYKTUBHOTO  TOPU30HTY TIpH 00 €EMHOMY CTHCKY  IIOPHCTOTO
cepeoBHUINa 1ePOPMYETHCS B IIPY’KHOMY PEXUMI.

Js ponoBuny YKpaiHu cepelqHs TIMOMHA 3HAXOAWTHCS B MeXax
3500 M. Ha Benukux riambuHax Mae Micle sIBUIIE HE3BOPOTHOI Aedopmarii,
[0 BUMArae y0CKOHAJICHHS iICHYIOYOi TEXHOIOT11.

BpaxoByroun, 1m0 3HayHa YacTMHA HAa(TOra30HOCHUX TOPU3OHTIB
ponoBun Ykpainu 3aisrae Ha rmuouaax 10 6000 M i TOCTYOBO BBOAUTHCS
B pO3pOOKy, HEOOXiTHICTH PO3POOKH TEXHONOTIi JUIsl IHTCHCU(IKAIi
po0OTH CBEpJIOBUHM Ha BEJIMKHUX INIMOMHAX CTa€ OYEBHAHOIO. B 3B's3Ky 3
UM HaMH pPO3MOYaTO pPOOOTH 10 BUKOPHCTAHHIO EHEPTii INpPYKHHX
KOJIMBAaHb JUIsl 1HTEHCH(IKaIil eNeKTPOXIMIYHUX, TEPMOJMHAMIUYHHUX 1
eNeKTpO(i3NYHMX TPOLECIB B  MNPOAYKTUBHOMY IUIACTI 3  LULIIO
inTeHcu(ikamii BuaoOyBaHHS BYIJICBOHIB 3 BEIUKHUX TJINOWH.
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3HayHEe YHCIO aKyCTUYHHX IPHUCTPOIB ISt
CTBOPEHHS TypOyJIEHTHHX TIOTOKIB pianHK
BHUKOPHCTOBYIOTH coruia JlaBais, a BiAIOBiJHO, BOHH He
NpUAATHI Ui CTBOPEHHS AaKyCTHUHHUX KOJHMBaHb
3aJ]aHOi YaCTOTH 1 ITOTY)KHOCT] HA BEJIMKHUX INTHOMHAX.

Jlnst BUpilIeHHS TIOCTABIICHOI 3aj7a4yi Ha OCHOBI
aHayi3y ICHYIOUMX KOHCTPYKIIH aKyCTHYHHX 1
TiIpOaKyCTUYHHX  TEHEepaTropiB,  TEOPETHYHHX 1
EKCIICPUMCHTATBHUX JTOCTTI PKEHB po3po0biieHa
KOHCTPYKISl TiIPpOaKyCTUYHOI'O T'eHEpaTopa, SKHH
3IaTHUH €PEKTUBHO MPANIOBATH Ha BEIUKUX TJIHOMHAX.

Puc.1 CxeMa reneparopa npuBezieHa Ha puc. 1
lNapoakycTHyHi KOJWBaHHS CTBOPIOIOTHCSI CHCTEMOIO BHUXPOBHX
KaMep cheliaJbHOI KOHCTPYKIii, 3 YacTOTOI aKyCTHYHHX KOJHMBaHb
4007800 I'm.

BaxnnBoro 0coONMBICTIO € Te, IO 3aIpONOHOBAHWN Te€HepaTrop
TIIPOAKYCTUYHUX IMITYJIbCIB Ji€ Ha TepdOpOBaHY 30HY BCIEI0 POOOYOIO
YaCTHHOIO.

OpHe 3 TOJOBHMX 3aBAaHb, SIKE CTOSJIO Iepe] HaMH NpH BUOOpI
ONTHUMAJBbHUX NapaMeTpiB Ta BY3JiB I'eHepaTopa — [ pO3B’s3aHHS 3ajadi
M0 PpO3paxyHKy THCKY TypOYJIEHTHOrO IIOTOKY pIJMHH B BHXPOBHUX
KaMepax, MOTY)KHOCTI CTPYMHHHU Ha BHXOJi 3 KaMEpH Ta LIBHIKOCTI pyXy
piAVMHM Ha PI3HUX AUTSHKAX.

3 Teopii TiApOAMHAMIKH BiZIOMO, IO TYpOYJIEHTHHUI MOTIK PiJUHU €
JUKepEeIIOM ~ aKyCTHYHOi eHeprii, a o0 €éMHa TyCTHHAa aKyCTHYHOI
TIOTY>KHOCTI:

dN  pDA?
av = ¢ 0
ne P - rycruna pimuau, D i V- xapakrepHuii po3mip i mBHAKICTH
cTpyMHHH, C- OIBUIKICTH 3BYKY B PiJIHHI.
BpaxoByloun reomMeTrpu4Hi IapaMeTpH CoIUla BHUXPOBOI KaMmepu

aKyCTHM4YHa TIOTY)KHICTb, $IKy TEHepye CTpyMHHa JOBXuHOIO L B
JIOCITI/PKYBaHIH TOYIl BU3HAYAETHCS 3aJISKHICTIO!

M=ol )j D («:)v8(5) » o
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ne O&- enemenrapua pinsmka ctpymumm; I - BiacTam Bin

eHeMeHTapHO.I. I[iJ'IHHKI/I J10  TOYKHU CIHOCTCPCIKCHHS. A BiI[HOBiI[HO
aKyCTI/I‘IHI/Iﬁ THUCK:

P, =K(5)i] [)(?;'8(5) acl ©

ne K -xomcranra posmipuictio M ¥

AHaJOTiYHO BH3HAYAETHCSI PO3XiJ ITOTOKY pIiAMHM, a Ha OCHOBI
3aKOHY 30€peXeHHS IMIYJIBCY pO3IOAII 3BYKOBOI'O THCKY B TIpY)XHE
CEepeNOBHILE.

TakuM YMHOM, Ha OCHOBI JaHHMX JIOCHIPKEHb PO3pPaxOBaHO
OINITHMAaJbHI TapaMeTpH BY3JiB TeHepaTopa, sIKi 3a0e3MmeuyroTh Horo BUCOKI
eKCILTyaTalliifHi XapaKTePUCTHKH.

Jlitepatypa
5. Janmay JI.J., Jlupmm E.M. T'mapomunamuka.-M.: Hayka, 1986.-
736 c.
6. Hazapenko A.®., Cmuoszoepr T.M., CyxapskoB O.B.Iloxe
aKyCTHYECKOTO JABIICHUS CBOOOJHOW 3aTOIUICHOH TypOyJIeHTHON
cTpyu //Y nbTpa3BykoBast TeXHHKa U TexHomorus. — 1983, —5 c.

K PACUETY NMEPECKATOMN JETOHAIIAM
B KAHAJIE IEPEMEHHOI'O CEYEHUA

IIpoxopos Eszenuii Cmenanosuu
Hnemumym eudpoounamuxu um. M.A. Jlaspenmvesa CO PAH
Poccus, 630090 Hosocubupck, npocn. Jlaspenmvesa 15,
men. +(383)3332166, E-mail: prokh@hydro.nsc.ru

[Tpn mepexoze ra3oBoi NETOHAIMM U3 IIHPOKOH TPYOBI B Y3KYIO
TpyOy  nmeroHanmoHHas BonHa ([IB) Moxer ycunmBaThes M
pacnpoCTpaHsThCS B MEPECKATOM pexume. Y mepeckaTeix 1B ckopocTh
¢pouta D wu maBneHue MpoOmyKTOB XUMHYECKOW peakiyuu OOJblIe, YeM Y
neronauuun Yenmena — XKyre. CreneHb mnepeckaTHss « OIpeneisieTcs
ciemyromuM cootHomenueM: o = D/ Dg; . (@)

3nech U jganee MHACKC «Ch HUCHOJB3YCTCA 1A 0003HaUEHUS
napaMeTpoB AE€TOHALINU Yenmena — )Kyre Kak moka3zpiBaror PaBHOBCCHBIC
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pacuetsl [1], make HeEOONBIIOE YBENIWYCHUE « NPUBOTUT K PE3KOMY
YBEJIMYECHUIO OaBJIEHUs [, IUIOTHOCTH O W MaccoBOW cKopoctH U

MIPOJYKTOB XHMMHUYECKOH peakuuu (nasee TNpOAYKTOB JETOHAIMH WU
cokpamenHo I1]]). IToBbIeHHBIE 3HAYEHUs] TapaMeTpoB IepeckaTsix /1B
OIIPEIETIIOT 00MacTh WX BO3MOXKHBIX MPUMEHEHHH B IPUIOKEHUSX,
HanpuMep, Uil HaHeCEHWs 3alIUTHBIX W HM3HOCOCTOWKMX MOPOIIKOBBIX
TIOKPBITUH Ha pPa3IUYHbIE WHCTPYMEHTAJbHBIE M KOHCTPYKIMOHHBIE
MaTepHaJIbl 'a30/IeTOHAIIMOHHBIM METOIOM (JIETOHAIIMOHHOE HAIIbIJICHUE).

B nanHO# pabote npeioxkena npocTast KBa3HOIHOMEPHAs! MOJIENb
JUIsl OMCaHMs pacripocTpanenns /[B B kaHase ¢ mepeMeHHbIM TONepeYHbIM
ceyeHneM. JTa MOJIeNb NMPUMEHUMa Uil MPHOJIMIKEHHBIX aHATUTHYECKUX
pacyeToB creneHH nepecxkarus JIB npu nepexone aeToHanyy U3 MIMPOKOH
TpyOBl B Y3KyI0 M OLEHKHM Ta30[JMHAMHUYECKUX I1apaMeTpoB Ha
JIETOHAIIMOHHOM ()pOHTE B 3aBUCUMOCTH OT C .

PaccmoTrpeHa kBazumomHOMEpHas 3ajada O NEPEXOAe Tra3oBOU
JIETOHAIIMU U3 HMIUPOKOH TpyObl (C ILIOIIA/BIO MEPEeYHOro CeYeHHus ;) B
y3Kyl0 (C IUIOHmaJb IOIEPEYHOr0 CEUeHUs S;) uepe3 CyxKaroluics
natpyook (KaHall C W3MEHSIOMIEHCS IUIOLIAbI0 IIOTIEPEYHOr0 CEYESHUS
S <S<S), tne S=S(x) — Hekoropas yObIBatomass (QYHKIUS OT
KOOpAWHATHl X ). B mmpokoit yactu TpyObl camoroiep:xkuBatomasics /1B
pacrpocTpaHsieTcs 1mo cMecu co ckopocth Dg;. Ilocne Bxoma B obiacts

CyxeHHs TpYOBI JETOHAIUS YCHIMBACTCs, BO3pacraeT e€ CTeleHb
mepeckaTusi ¢, KOTopasi JOCTUTaeT CBOEro MAaKCHUMAaJbHOTO 3HAYEHHUS

Olmax TIPY BXOJIE B Y3KYIO 4acCTb TPYOBL.

Jlns  ynpomieHHOro  OmMHMCaHWs — Ta30/€TOHAIMOHHBIX  BOJH
WCIIONIB30BaH cieayromuii noaxos. Tak ¢pont JIB MoxHO paccmarpuBaTh
KaK CKa4OK YIUIOTHEHHS C MIHOBEHHBIM BBIJIEJICHHEM TeIlla, Ha KOTOPOM
BBIMOJHSIOTCS 3aKOHBI COXpPaHEHHWsS MacChl, HMMIYlbCa W OJHEPTUU
(cooTHOLIEHUS HA CHIILHOM pa3phiBe). V13 aHaiIM3a paBHOBECHBIX PacueToB
napameTpoB JieToHauuu [1] cienyer, 4To /Il UHTEHCUBHO B3PBIBAIOIIUXCS
ra3oBeix cmecel ¢ Ttemnepatypoil IIJl mopsaka 3000 K moxasartens
paBHOBECHOH aanabaThl OIM30K K eauHune, T.e. [1]] mpencraBistor mouTn
n30TepMHUYECKyI0 cpexy. s 3TOH MOJEnH CHpaBeUIMBBI CIIETYIOIINE
coorHoureHus Ha ¢ponre /1B

p-(D-u)=p,D, p.+ p.(D-u F = py + pyD?, p/p=c®=const, (2)
rne C —paBHOBecHast CKOpocTh 3ByKa B I1]]; manekcamu «0» u «*»
0003HAUEHbI 3HAYEHWS Ta30[MHAMHYECKHX BEJIMYMH B  HCXOJHOM
cocrosiHuu (mepen ¢pontoM) u Ha (ponte JIB coorBerctBenHo. Ecnmu
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ypaBHeHus (2) momonmHHTh ycnoBueM YenmeHa — JKyre OTHOCHTENBHO
PaBHOBECHOH cKOpocTH 3ByKa: Doy =Ucy +Cgy, Torma s JAeTOHALUH
Yermmena — JKyre MOXXHO OIGHUTH 3HaueHus mapamerpoB [1]] Ha dponTe.
OO0bruHO 1 JIB p. >> Py, Tak 4TO HAUaJILHBIM JIaBJICHUEM ra30BOH cMecH
MOXXHO TIpeHeOpeyb. Torma u3 (2) momydaem:
Ugy =Ccy =€=Dgy /2, pcy =2py, Poy =2p¢”.  (3)
Ucnons3ys ompenenenne mnst « (1), w3 cooTHomeHuit (2)
HaXOJIMM 3aBUCUMOCTH [, O+, U. Ha ppoHTe [IB OT cTenenn nepecxkatus

W /ugy =a+Va? -1, p./pey = ps ! pey =a(a+\/a2—1). 4

VHTepecHO OTMETHTh, YTO A 00€3pa3MEepeHHBIX MapaMeTpoB
JIETOHAIIMU TOTPEemHOCTh (opmyn (4) He3HauwrtenbHa (Ookono 3 %) Mo
CPaBHEHHIO C TOYHBIMU pacueTamu [1].

Just ompeneneHus Qg HPUMEHSIICS NPUONIKEHHBIH METOX
VYurema (G.B. Whitham), cyrts k0TOpOro ocHOBaHa Ha TaK Ha3bIBAEMOM
«XapaKTePUCTUUECKOM TPABHIIC»: MPEATONOKESHHH O OIU30CTH CKOPOCTEH
¢porta D wu joromsromedt ero C,- XapaKTEPUCTHKH (JIMHUH
dx/dt =u+c). [Ipu TakOM ONKCAHHH HE YIUTHIBACTCS 00paTHOE AeiCTBHE
Ha (GpPOHT BO3MYyIIEHHOro cocTosHus [1JI, YTO MO3BONSAET MOMYYUTH
AHAJIMTHYCCKYI0O 3aBUCHMOCTb MEXAY OTHOCHTEIBHBIM H3MEHEHHEM

IIOMAAX IIONEPEeYHOro CedeHHs KaHana S;/S, W MakcUMalbHOM
CTENEHBIO nepeckats B o, -

Jlns annabaTHyeckux TedeHuit raza B TpyOe NEpeEMEHHOr0 CEYEHNUs]
BONb C, - XapaKTEPUCTHKH BBINIONHAETCA cleayronlee tuddepeHnanbHoe

d uc
ypaBHeHue [2]: du +—p =———d(InS). (5)
pC u+cC
Ioncrapnss B (5) coorHomenus (4), monyuum auddhepeHIuaIbLHOe
ypaBHCHHE, YCTAHABIHMBAOIICE CBSI3b MEXKIY CTCICHBIO MEPECIKATHS of H

TUTOIIA/IBIO TIOTIEpeYHOro cedeHus S = S(X):

a+1
— +1|-1+Ya)-da=d(InS).
a-1
IIpouHTErpUpyeM 3TO YpaBHEHHE B O0JIACTH CYXXEHUS TPYObI, KOr1a
IUIOIAAb IOIEPEYHOr0 CEUEHMs] M3MEHseTCI OT S 10 S, a CcremeHb

nepeckatust oT 1 100 o, .- Pasmaras HaliieHHoe pemeHue B Pl
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OTHOCHUTCIIBHO a0 -1mu npeHe6peraﬂ WICHAMU BBILIC NIEPBOro MOpsaKa
MaJIoCTH, MOJYYUM YpaBHCHUC

(@max =) +y8(max —1) =05IN(S/S,) . (6)

IMpoBepka rmokazana, 4YTO NPUONIKEHHAs 3aBUCHMOCTH  (6)

MO3BOJISICT  ANMNpPOKCUMHUPOBAaTh (OTKIOHEHHE He mpeBbimaet 3 %)

pacyeTHble JaHHBIE Ui MaKCUMaJlbHOW cTeneHnm mnepecxkartus /[IB,

MOJIyYeHHbIE 1O JIBYMEpHOW HecTanuoHapHoW wozenu [3], koropas

XOpOIIO COTJIaCyeTcsl C W3BECTHBIMH Ppe3yJbTaTaMH OKCIIEPUMEHTOB.
IToaToMy UL OLEHOK (Xl MOXKHO HOJIB30BATHCS ypaBHEHHEM (6).

Taxum obpazoM, B paboTe c(opMyIUpOBaHa IPOCTas MOAEIb,
MO3BOJISIIOIIAS.  AJIEKBATHO  OMHUCHIBAaTh ~ M3MEHEHHME  CKOPOCTH U
ra3oquHaMu4eckux  mapamerpoB  JIB,  pacmpocTpaHsomeics B
Cy’KaloIIeMcs KaHaJle IO B3PbIBUYATOM Ia30BOM CMECH.

Cnucox ucnonb306aHHOU Tumepantypol
1. HuxomaeB }0.A., TomuussH M.E. Pacyer paBHOBECHBIX TeYeHU B
JIETOHAIIMOHHBIX BOJTHAX B ra3ax // ®usuka ropeHus u B3pbBa. 1977. Ne 3.
2. Crantokosuu K.I1. HeycranoBuBIIMeCs ABHKEHUSI CIUTOLIHON cpenbl. M.:
Hayxka, 1971.
3. XKnmaun C.A., IIpoxopo E.C. ®opmupoBanus U pacnpocTpaHEHUs
ra30/IeTOHALMOHHBIX BOJH B KOHUYECKH CYy)Karoluxcs kaHanax // dusmka
ropeHus u B3pbiBa. 1995. Ne 5.

VIBRATION MEASUREMENT
AND RISK MANAGEMENT

Kovtun I.I., Petrashchuk SA.,
Khmelnitsky National University, Ukraine

Exposure to vibration may come from sources such as moving
vehicles, machinery, or hand-held power tools. Every day, people at work
and at home are exposed to mechanical vibration from many sources such
as moving vehicles, vibrating machines and tools as well as buildings.
Severe vibration can affect the comfort, efficiency, safety, health and well-
being of people exposed. Because vibration is a common factor at various
workplaces, it has been recognised as an occupational health hazard and
should be treated as any other hazard, ie assessed and controlled so that any
health risk is eliminated or minimised.
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Severity of vibration is determined by its magnitude, frequency,
duration and direction.

Magnitude is measured in terms of the acceleration of oscillating
particles and is expressed as a root-mean-square (rms) value in units of
metres per second squared (M/s?).

Each part of the human body has its own natural frequency of
vibration, therefore the extent to which the human body is affected depends
on the vibration frequency it is to which exposed.

Duration defines the amount of time a person is in contact with
(exposed to) the vibrating object and human response to vibration increases
with theincrease in duration of exposure.

Vibration isnormally measured in terms of its acceleration level on
three orthogonal axes, x, y and z, as the human body reacts differently to
horizontal and vertical vibration.

International Standards 1SO 2631 and | SO 5349 define methods of
vibration exposure assessment aswell as set some exposure standards.

The effects of vibration and shock on human beings have been
known for along time.

When powered tools were introduced in the early 1900s, operators
started to experience vascular disorders in fingers and hands involving some
impairment of circulation and blanching of fingers. This was caled
traumatic vasospastic disease, or white finger, or most commonly vibration-
induced white finger. It was first noticed among stone masons when they
replaced mallets and hammers with pneumatic drills and air hammers. The
introduction of chainsaws to the timber industry led to a new occupation
being at risk of vibration disease.

Since then, many other professions have been identified as "high
risk" occupations, among them operators of pneumatic, electrical and diesel
hand toadls; drivers of trucks, buses and heavy equipment; and miners.

Every day, people are exposed to vibrations from many sources
such as vehicles, vibrating machines and tools, so most people have a good
idea of what vibration fegls like, but not necessarily what vibration is.

Vibration can be defined as "an oscillatory motion of particles
around their reference point of equilibrium in a solid body, a liquid or a
gas'. When in air, the motion is recognised as noise. This paper deals with
the vibration that istransmitted through a solid medium.

A person on a swing swinging back and forth around a state of
equilibrium can be an example of a vibration, illustrating the movement of
particles.

Vibrations can be divided into the following categories:

- Harmonic and Periodic Vibration;
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- Random Vibration;
- Trandent Vibration.
A vibration that is made up of one or several snusoidal
components is called harmonic or periodic and repeats itself in time, for
example, vibration caused by out of balance tyres on aroad vehicle.

i

NNANNAN
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Fig. 1 Harmonic Vibration.

Fig. 2 Periodic Vibration.
Vibration that does not repeat itself continuously is called random

(stochastic), for example, vibration experienced when driving a car on a
tI)AL‘Jmpy road.

Fig.
3 Random Vibration.
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Vibration that is of short duration and caused by mechanical shock
is caled transient, for example, vibration occurring when a car hits a pot
hole.

A

Fig. 4 Transient Vibration.

In practice, there will be mostly a combination of harmonic,
random and transient vibrations.

To understand why human beings are more sensitive to some
frequencies than to others, it is useful to consider the human body as having
sub-systems, where each sub-system has its own resonance frequency band
and the interactions between sub-systems are influenced by the body's
position, for example, standing or sitting.

One of the most important parts of the system with respect to
vibration and shock seems to be the abdominal part with the resonance
occurring in the 4-8 Hz range. The other main resonant effect isfound in the
range 20-30 Hz related to the head-neck part. Also, avibration in the region
20-90 Hz correlates with the eyeball resonance.

Above 100 Hz is not very useful, and other more complex analyses
have to be used. Some of the analyses show that the skull itself has a
fundamental mode of vibration in the region of 300-400 Hz with resonances
for higher modes around 600-900 Hz.

From the above, you can see that it is the resonant amplification of
response and the dissipation of vibration energy within the human body that
results in various physiological effects on humans. It can manifest itself as
increased pulse rate or respiratory rate or more seriously as ailments of
spinal muscle, ano-recta or gastro-intestinal systems.

The human responses to vibration depend also on which part of the
body is affected. There are two major types of human exposure to vibration:

- vibration tranamitted to the whole-body through a supporting
surface, for example, the feet of a standing person or the buttock of

a seated person; and,
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- vibration applied to a part of the body ie. segmental vibration.
When vibration is applied to the hand, it is termed "hand-arm™
vibration.

Whole-body vibration and segmental vibration are measured using
different standards, require different engineering controls and have their
own unique effects on the human body.
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YIAOCKOHAJIEHHA CUCTEM MIKPOKJ/IIMATY
BUPOBHHNYUX BY AIBEJIb

Agpmaniox B.B., A¢pmaniox O.B., Cninos B.M., Bimiokoe B.B. Odecvka depocasna axademis
6yoisnuymea ma apximexmypu, Yxpaina, ya. Juopuxcona, 4, 048-743-27-58,
valera2187@rambler.ru

Uuncrora mMOBITPs, CaMOIOYYTTS JIIOAMHHM  3aJIeKaThb  Bif
IHKEHEPHUX CHCTEM, CHELiaJIbHO NpU3HAYEHUX ISl  3a0e3nedeHHs
KOMQOPTY MOBITPSHOTO cepepoBuima [1].

CaHniTapHi TpaBWJIa BCTAHOBIIOIOTH TIiTi€HIYHI BHUMOTH JIO
MOKA3HUKIB MIKpOKJIIMaTy poOOYMX Miclb BHPOOHMYHMX MPHUMIIIEHb 3
ypaxyBaHHSM IHTEHCHBHOCTI €HEPTOBHUTpAT MPAILIOIOYHX, Yacy BUKOHAHHS
poborn Ta mepiomiB  poky. [lokasHMKM ~ MIKpOKJIiMary IOBHHHI
3a0e3MmedyBaTu 30€pEeKCHHS TEIUIOBOTO OaNAaHCY JIIOJAWHU 3 HABKOJUIIHIM
CepeOBHUILEM 1 MiIATPUMKA ONTHMAJIBHOIO 200 MPHUITYCTUMOIO TEIIOBOTO
cTaHy oprasi3my. /[0 OCHOBHHMX MOKa3HHKIB MiKpOKIIMaTy BHUPOOHHYHMX
MIPUMIILEHb BIAHOCTH [2]: TemrepaTypa MOBITps; TeMIlepaTypa IMOBEPXOHB;
BiJTHOCHA BOJIOTICTh IOBITPS; LIBHJIKICTH PyXY IOBITPS; YHCTOTA MOBITPS;
IHTEHCHBHICTb TEIUIOBOT'O BUIIPOMiHEHHSL.

Bubip cucrem onaneHHS HEOOXiTHO POOWTH 3alIe)KHO Bij
OymiBenmbHOI Ta TEIUIOTEXHIYHOI XapaKkTepUCTUK OyAMHKY 1 #oro
npu3HaueHHs. HaiiOunbmn yHiBepcasbHUM JJIsi BUPOOHMYMX ITIPUMIIIEHb 3
BEJIMKUMH PO3MipaMH € TOBITPSHE ONAJIEHHS, SIK MPaBHJIO, CIIOIYyYeHE 3
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BeHTWIsALi€l0. CHCTEMH NMapoBOTrO Ta BOJASHOTO OIAJIEHHS 3aCTOCOBYIOTh
3BHYaWHO B II€XaX HEBEJMKOi BUCOTH. Y BEIMKMX Lexax MicleBi
HarpiBajbHi NMPWIAJH, IO 00IrpiBaloTh BOAOK ab0 Mapolo, MOXYTb OyTH
BUKOPHCTaHI SIK I0JJATKOBHUH TPHUCTPIH JUIsl JIOKaJIi3alii X0JI0JHUX TOTOKIB 3
BikoH. Iyt 00irpiBy poOOYMX MICIb 1 THMYAcOBHX OYJiBENb YCHIIIHO
BITPOBAKYIOTHCSI CHCTEMU TIPOMEHHCTOTO OMaJIeHHS.

Jlnst  pimeHHs 3aBIaHHSA ONTUMI3alii CHCTEM BUPOOHHUYOrO
MIKpOKIJIIMaTy, 3a0e3nedeHHs] iX eHeproe()eKTHBHOCTI PO3TIISHYTO DAL
HOBUX TEXHIYHUX PilIeHb JJIsI CUCTEM MaHEeIbHO-IPOMEHHUCTOrO OTaJIeHHS,
SKi JIO3BOJISIIOTH CTBOPUTH pAalLliOHAJIBHY 1HXKEHEpPHY CHCTEMY, IpH
HEBEJIMKHX KaIliTaJbHUX BKJIAJCHHSX.

Jus  iHTeHcHGikalii  MUIOrOBUX  CHCTEM  ONAJEHHS  Ta
BUDIBHIOBAaHHS Tpaji€eHTa TeMIlepaTypd Ha MOBEpXHI Iiorn Oyio
3aIPOIIOHOBAHO BCTAHOBJIIOBATHU CIIELiaJIbHI €JIEMEHTU MeTalleBl IUIACTUHH,
SIKI BUTOTOBJISIFOTHCS 13 OLIMHKOBAHOI CTaji, ayloMiHig abo mini, y dopmi
MiBKOJIA 3 OTBOPAMHU IpeJCTaBlieHi Ha puc. 1 [3].

Puc. 1. Koncrpykuisi enHeproe)eKTHBHOTO eJleMEHTAa KOHTYPY /151 CHCTeM
Mi1JI0roBOro OnajJeHHs:
1 - yrenioBau; 2 — ¢oasra-exkpan; 3 - TpyOdompoBia; 4 - meMeHTHO-
nilaHa cTaKKa; 5 - KoMneHcaniifHuii oTBip; 6 - MeTajeBa miacTUHA.

[MpakTryna peamizamis Ta  JOCHI/DKCHHS  3alpOIIOHOBAHOI
KOHCTpYKLii BoxsiHOI Terutoi mijytoru (BTII) 3 momatkoBuMyu enemMeHTaMu
Oyno 37ilicHeHO B TpHUMINIEHHAX (uTHec-eHTpY B M. Opeci, y sSKOMY
3aCTOCOBYBAJIMCS Pi3HI CIOCOOW YKJIaJaHHs TEIUIOl MiJJIOTH 3aJICKHO BiJ
(YHKI[IOHAJIBHOTO IPU3HAYECHHSI TPUMIILIEHB.

Jliss BUKOHAHHS TEIUIOi IIJUIOTH 3aCTOCOBYBAJacs TEXHOJIOTis
¢ipmu KAN (ITonbia), 3 10AaTKOBUMH elleMeHTaMu [4].

JlociimKeHHs! BKITIOYaIIo:
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2. HaTypHi BUNpoOyBaHHS mBHAKOCcTI Buxoxmy BTII i3
JIOIATKOBUMH €JIEMEHTaMH Ha PEKUM IPOTPiBY;

3. JOCHIJDKCHHS PO3MOAUTY TpajJi€eHTa TeMIeparyp Ha
nioBepxHi BTII ay1st pisHHX croco0iB yKiiagaHHs KOHTYPIB TEIUION i TOTH.
4, TIOPIBHSIHHSL OTPUMAaHUX pe3yabraTiB podoru BTII i3

JIONIATKOBUMH e€JIEMEHTaMH 13 TpajuuiitHoto cucremoro BTTI.

Pesynpratn  BumpoOyBanb — mBuakocTi  Buxoxy BTII i3
JIOIATKOBUMH €JIEMEHTaMH 1T0Ka3aJIi HaCTYIIHE:

— cepenHiil cratuctuuHuid yac posirpisy BTII 3 momarkoBumu
eleMeHTaMH Ha 4 TOAMHU MEHIINH HiX y 0a30B0i aHeli;

- PO3IIOAIN TpajieHTa TEMIepaTyp i IIar BCTAHOBJIEHHS
KOHTYpIB IS TIAHEJNI 3 JIOJaTKOBHMH €JIEMEHTaMHU Maibke B 2 pa3dl MeEHIIe
Hixk y 6a30B0i aneni (puc. 2)

ExcniepuMeHTaIbHO OTPUMAaHI JaHi 10 TEIUIOIHEPIIHHOCTI CHCTEM
BTII i3 momatkoBuMu enemeHtamu siki Ha 10-12 % Bwuire, TpaaumidHIX
cucreM BTII, no3Bomsierors 3a0e3nednTH OLTBITY €HEPreTHYHY CTIHKICTh
Ta Oe3neKy OyAMHKIB PH TPUBAIUX IIEPEPBax €HEPro- i TeIIONOoCTayaHHsl.

r N
"
\. n
t AT
EXX) 'Y
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u N et T' |
250 mm 200 mm 150 mm 100 nm
# Tz

Puc. 2. Cxema ycTaHOBKH J0JaTKOBHX eJI€eMEHTIB [JI51 KOHTYPiB cCHCTeMH
MiZVIOroBOro onajeHHs MOKJIaJeHNX crnocodom "3miiika"

Po3pobnena Ta amnpoboBana cuctema BTII i3 momatkoBuUMH
eleMEHTaMH MO)Ke OyTH pEKOMEHJOBaHa sl BHPOOHMYMX OyIUHKIB 3
BEJIMKOIO OIAJIOBAIBHOIO IIIOIIETO.
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MOJAEJIMPOBAHUE KOHCTPYKTUBHBIX
XAPAKTEPUCTHUK BUXPEBbBIX I'OPEJIOK

Agpmaniox B.B., Apmaniox O.B., Cnunos B.M., [lonos I0.I'. Odecckas zocyoapcmeennas
akademusi cmpoumenbCcmea u apxumexmypol, Ykpauna, yi. Jfudpuxcona, 4, 048-743-27-58,
valera2187@rambler.ru

B crpykrype MHPOBOro HOTPEOJIEHUS 3HEPropecypcoB 0N
MIPUPOAHOr0 raza HENpephIBHO pacTeT. I1o caMbIM OCTOPOXKHBIM OLIEHKaM B
Omwxkaiimue 15 ner MupoBoe NOTpebiIeHUe NPUPOAHOIO ra3a YBEIUUUTCS
He MeHee, yeM Ha 20%. OCHOBHBIM IEPBUYHBIM YHEPTETUUECKUM PECYPCOM
VYxpaunsl Ha Ommxaimue 15-20 ser Taxke OymeT NMpUpOAHBIN ra3. Yxe
CEerofiHs €ro o B TOIUIUBHOM OanaHce cocTaBisgeT okono 50% u Oyner
BO3pacCTaTh M0 MepPe BOCCTAHOBJIEHHs pabOThI MPOMBIIIEHHOCTH U 33 CUET
ra3udukanyy, B OCHOBHOM CEJIbCKHX HACEIEHHBIX ITYHKTOB.

B sTHX ycnoBusiX paiMoOHaIbHOE HCMOIb30BaHUE IEPBUYHBIX
TOIUIMBHO-OHEPTETHYECKUX PECYPCOB (BHEIPEHHE HOBBIX TEXHOJIOTMYECKHX
IIPOLIECCOB, PEKOHCTPYKIUS M MOAEPHU3AlMS HSHEPro- U TOIUIUBHO-
MOTPEOJISIONIero 000pyI0BaHus, CHIKEHHUE MTOTEPh TOILIMBA, ONTHMHU3ALHS
BBIOOpa PHEPTOHOCUTENIEH U YITyUIIEHHE PEXKUMOB 3KCIUTYaTallud OOBEKTOB
TOIUIMBHO-3HEPreTUYECKOro Xo3saiicTBa M T.[.) 3HeprocOepexeHHe, Kak
JIOTIOJTHUTENBHBIN UCTOUHUK PECYPCOB TOIUIMBA, IEKTPO U TEIJIOIHEPTHU
IpUOOPETaT 0COOEHHO BaXKHOE HAPOAHO-XO34ICTBEHHOE 3HAUECHHE.
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Pa3Butne KOHCTpYKIUI NapOBBIX U BOJOTPEHHBIX KOTJIOB UJET IO
TpeM OCHOBHBIM HampaBieHusM [1, 2] B 3aBUCUMOCTH OT THUIIA OMBIBAHUS
ra3aMd TOBEpXHOCTH HarpeBa — BOAOTPYOHBIE, Ta30TpyOHBIE U
KOMOHMHHUpPOBaHHEIE.

Ha mocrcoBerckoM  NIpOCTpaHCTBE  JEMCTBYET  OIPOMHOE
KOJIMYECTBO BOAOTPYOHBIX KomioB, Hampumep JE, JIKBP, KB-I'M wu np.
[2], xoropble ycrapenu u TpeOylOT MojepHH3anuu. Kak mnpaBuiio, OHH
YKOMIUIEKTOBaHbl ~ YCTApEBIIMMM TOpPEIKaMU C PYYHBIM  PEXUMOM
pEeryaupoBaHus U POIKUIOM. DKCIUTyaTalUs TaKUX KOTEIbHBIX YCTaHOBOK
SKOHOMHYECKH Helesiecoo0pa3Ha, 0OCOOEHHO NMPU COXPaHEHUH TEH/EHINHU
pocta neH Ha TomuBO. CTaHAApTHOE COOTHOLIEHUE «Ta3-BO3IyX»
cocraBisieT mpuMepHo 1:10, omepaTMBHOE U3MEHEHHE KOTOPOrO HeE
MPEeIYyCMOTPEHO KOHCTPYKIMEH ropenouHoro ycTpoictBa. Hemnoxor
TOIJIMBA  BO3HUKAET TMPU  HEJOCTATOYHOM  KOJNHMYECTBE  BO3AYyXa
MOCTYMAIONIEro B TOINOYHYIO KaMepy, 4YTO IIPHUBOAMT K BEIOpOCY He
CropeBuero rasa B arMocdepy M COOTBETCTBEHHO K MOBBIIICHHOMY
pacxony TomimBa. [Ipu M30BITKE BO3/yXa B TOMOYHOM KaMepe MPOUCXOUT
o0pa3oBaHWE SIOBHUTHIX, 3arps3HAIOMIMX arMocdepy, COEAWHEHUH |
HaOmroaeTcs OXJaXKAEHHE TOMOYHOro mnpocrpaHcTBa. C TOYKH 3pEHUS
SKOHOMHUKH M DOKOJOTMM TaKOW pexuM padoThl HeOomycTuM. Takxke
3HAYUTENBHO 3aTPYAHEHA aBTOMATH3aLUs TAKUX KOTEJIbHBIX.

IlosToMy Ha ©pakTUKE YCTapeBIIHE OTEUYECTBEHHBIE TIOPENKU
3aMEHSIOT Ha 3apyOexHble [2], KOTOpBIE TIO3BOJNSIIOT JOOHUTHCS
3HAYUTENBHBIX JKCIUTyaTallMOHHBIX MPEUMYIIECTB, OJHAKO CTOUMOCTh
TAKUX YCTPOWCTB JOCTaTOYHO BHICOKAa. Kpome Toro, rabGaputel Qaxeina
3apyOeKHBIX TOpENIOK HE COOTBETCTBYIOT pa3MepaM KaMepbl CrOpaHUs
OTEYECTBEHHBIX BOIOTPYOHBIX KOTIIOB.

Jnst  ycTpaHeHMs  M3JIOXKEHHBIX  HEJOCTAaTKOB  MpEAJIOKEHa
KOHCTPYKLIMSI ~BHXpeBOW ropenku (puc. 1) mnsd  MoaepHHU3aIMU
OTEYECTBEHHBIX BONOTPYOHBIX KOTIIOB [3].
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Puc. 1. BuxpeBas ropeka:

1- kopmyc cMecHTeJILHOTO
o0opynoBaHus; 2 -
HaNpaBJsIONIHe JIONATKH
BO3IyXa Ha CXKUTraHue; 3 -
HaNpaBJSIONMe BCTPeYHbIE

JIOIIATKHU BO3}1yXﬁ Ha
cxkuranne; 4 - JJIEKTPOIbI
3amnaJia; 5 - aaekrpon
HUOHHU3AIUH.

[MocraBieHHas  3ajaya  pelieHa  MyTeM  UCIOJB30BaHUS
BCIIOMOTATEIBHBIX ~ BCTPEUHBIX  JIOMATOK  BHYTPH  CMECHUTEIHHOTO
000pyIOBaHUs TOpPENKH. Takash KOHCTPYKIIMS YBEIHUUBACT TYpOYIHU3AIUIO
U 3aKpy4YMBAaHUEC TIOTOKA W KaK CICICTBUC YIIY4IIAeT MPOIECC COKUTAHUS
TOIUIMBA, TO3BOJISICT PETYIUPOBATh B IIMPOKOM JHANA30HE MapaMETphI
(hakena 1 UCIIONB30BATh €€ B TOMKAX, I/Ic HEOOXOAUMO YMCHBIICHUE JITTHHEI
(akena.

MojenupoBaHue palMOHANBHBIX YIJIOB YCTAHOBKH  JIOMATOK
BHUXPEBOW TOPENIKH BBIMIOJHCHO C IOMOIIBI0 MaTeMaTHYecKas MOJICIU
MIPOIIECCOB CMEIICHUSI TOILTUBOBO3YIITHON CMECH.

Ha maTtemaTudeckoil MOJIETH WCCICIOBAHO BIIMSHUAE OCHOBHBIX
KOHCTPYKTUBHBIX M 3KCILTyaTAI[MOHHBIX MMapaMeTPOB BUXPEBOU TOPEIKU Ha
3¢ (GEKTUBHOCTh CMEIICHUS TOIUTMBOBO3YIIHOW CMECH, W HA JTOH OCHOBE
MIPEJUIOKEHBI HOBBIC TEXHHYECKUE DPEIICHUS yBeImdeHHus Kod(hduimeHra
CMEIIICHUSI ¥ THPABIMYECKOTO COMPOTHUBIICHUS.

Pe3ynmbTaThl YMCIIEHHOTO MOJEIUPOBAHUS CBHJETCIBCTBYIOT O
HEPAIMOHAILHOCTH  3HAYUTEIBHOIO  M3MEHEHHS  YMCla  JIONMAaTOK
3aBUXPHUTENST IS TOBBINICHUS  3()(OEKTUBHOCTH  CMCHICHUS; O
LeTeco00pa3HOCTH  BEIOOpA yIIa ycTaHOBKM Jomatok — g0 90° u
ONTUMAIBHOTO yria (paJuaabHOTO PACIOJOXKCHUS JIOMATOK) HAKIOHA
JIOTIATOK IO OTHOIICHUIO K PATUYCy, COOTHOIICHUS PaUabHBIX Pa3MEepOB
3aBuxpurens B nmpeaenax Ry/R, = 0,6-0,7.

PaspaboranHast Momenb  MOXeT OBITh  WCIOIB30BaHA B
aBTOMATU3UPOBAHHOW MH()OPMAIMOHHON CHCTEME pacuera MOJCpHH3AINU
KOTEIFHOT'0 000PYAOBaHUSI BUXPEBBIMHU I'PEIKAMU JAHHOTO TUTIA.
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Takum  o0pa3oM, HCIONB30BAaHHE BHXPEBBIX TOPEIOK C
NIPE/IJIOKEHHBIM ~ CMECHTENIBHBIM ~ 000pY/IOBaHHEM  ITO3BOJISIET  PELINTh
3a]1auy MOBBIMEHNS () (PEKTUBHOCTH KOTJIOB TP MOJICPHHU3AIINH.

3aMeHMB ycTapeBIIME TOpPEIKH Ha NPEUIOKEHHBIE, MOXXHO
mony4ynth 3G (QEeKTUBHBIC KOTioarperaTel Ha 0a3e crapbix komioB ([IKBP,
KB-I'M u 1p.) KOTOpbIE YAOBJIETBOPSIOT BCEM TPEOOBAHUSIM COBPEMEHHOMH
TEIJIORHEPTETUKH TIPH STOM MOXKHO HONYYHUTh: 5-15 % 3KOHOMHUM TOILIMBA;
noBermienue KIIJI korma, Ha 2,5-3% (B cBs3u ¢ orcyrctBueM 3¢ddekra
HEIMOJIHOTO CrOpaHMs TOIUIMBA); BO3MOXKHOCTH IIOJHOW aBTOMAaTH3alMu
KOTJIa; COOTBETCTBHE COBPEMEHHBIM HOpPMaM DJKOJOTHH; YyH00CTBO
0o0CITy)KMBaHHMsIT W OKCIUTyaTallid; YBEJIMYEHHWE pecypca KOTia dYepes
TUTAaBHOE PETYIINPOBAHUE HATPY3KH.

BeimenepeuncieHHbIe MIPENMYIIECTBa pa3paboTaHHON
KOHCTPYKLMH TOPEJKH IIO3BOJISIOT MOAECPHU3UPOBATH KOTEIBHYIO C
MUHHAMAaJIEHBIMH 3aTpaTaMH.
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Oneproaymur. - 2007, Ne12. —C. 35 - 53;
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B.B., banaypkin C.K., ITomskos A.JI., [Tomos FO.T". ; 3asen. 09.11. 2009;
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HNIABUINEHHA EHEPTOE®EKTUBHOCTI
BY/UHKIB

Cninog B.M., A¢pmaniok B.B., Isarnoe I1.0. Odecvka Oepicasna akademis 6yOieHuymsea ma
apximexmypu, Ykpaina, ya. Jfudpuxcona, 4, 048-743-27-58, valera2187@rambler.ru

CrioxxuBYi SIKOCTI OyIMHKY, SIK CepeloBHIIa IepeOyBaHHS JIOIUHH,
MICTATh y CO0l BUMOTH JIO CHCTEM 3a0E3MEUYCHHS SKOCTI MIKPOKJIIMATy Ta
€KOJIOTiYHOi Oe3MeKr NPUMIIEeHb, eHEepreTHYHOI epeKTUBHOCTI OYIUHKY,
CTyNeHs WOoro IHTeNeKTyawi3alii Ta TapMOHI3alil i3 NPUPOJHUM
HABKOJHIIHIM cepenoBuineM [1].
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[IpobGnema TpPWAHATTS  pilleHHS TPH  NPOEKTYBaHHI  CHUCTEM
MIKpOKJIIMaTy Ta TEIUIOBOTO 3aXHCTYy BUPOOHMYMX OYAMHKIB, € CKJIaJHOIO
4yepe3 pisHOMaHITTs (paKTopiB, 110 BIUIMBAIOTH Ha IIeH BHUOIp.

AHaIi3yl0uH TEIJIOBTpaTH OyAWHKAMH, MOXXHA MOOA4YMTH, IO BTPATH
Kpi3b CBITJIONPO30piI KOHCTPYKIIi (BIKHA) CTAHOBJIATH OLNbIIE TPHUILATH
BiJICOTKIB BiJl 3aTaJIbHUX TEIIOBTPAT BUPOOHUYOTO MpUMIlIeHHS [2].

HanxomkeHHs 30BHIIIHBOTO ITOBITPS B OMAJIOBAJIbHI INPUMIIIECHHS
BiIOYBAETHCSl Kpi3b HENIUIBHOCTI B 3allOBHEHHAX CBITJIOBHX TNPOPIi3iB i
cTrKax OyiBEeIbHUX KOHCTPYKIiH, 8 TAKOX Yepe3 MOPUCTY CTPYKTYPY IHX
KOHCTPYKIIiH.

30inbmieHHs iHQINbTpamii criocTepiraeTbCs NpW 30UTBLIEHHI Pi3HUII
THCKIB TTOBITPS Ha 30BHIIIHIN 1 BHYTPINIHIA NOBEPXHAX OrOPOKYBAIBHUX
KOHCTPYKIIiH, [0 00YMOBITIOETHCSI TPABITAI[ITHAM 1 BITDOBUM THCKaMU.

Jlnst 3MEHIIEHHS BUTpAT TEIUIOTH Ha I1HQUIBTpaIilo HEOOXiJTHO
301BINYBATH  WIUTBHICT  3allOBHCHHS  CBITJIOBUX  MPOPi3iB, TOOTO
ITiIBUIIIYBATH 3HAYEHHS OMOPIB ITOBITPOIPOHUKHOCTI BIKOH.

I3 mieto Meroro MOTPIOHO YIIIIBHIOBATH B ONAJIOBAJIBLHUIN Mepiof
TIPUTBOPH BIKOH, BIPOBa/PKYyBaTH KOHCTPYKII BIKOH i3 3MEHIIECHOIO
TIOBITPOIIPOHUKHICTIO, HaJAIHHO TE€PMETH3YBaTH CTHKH KOHCTPYKLIH Y
30BHINIHIX CTiHAX, MPOKJIAJaTH 3aXUCHO-03700MIOBajJbHI  IIapd B
Or'OpO/IKYBAJIBHUX KOHCTPYKIIISIX.

3MEHILeHHS TETUIOBTPAT BIKHAMHU MOYKIIBO JIOCSITTH HITSIXOM:

— 3MEHIIEHHSI [UTONi IOBEPXHi TermoodMiny Fy, M2 ;

— 36LIBLICHHS 3arabHOTrO OMopy Tertonepeaaui Ry, (M? °C)/Br;

— 3MEHIIeHHs pi3HuLi Temneparyp ty-t,, °C.

Haii6inpin 3HaYHO 3HU3UTH BTPATH TeIUIa BIKHAMU MOXKHA 32 PaxyHOK
YCTAHOBKHM CYYaCHHX €Hepro30epirarounx CKIJIONMAKETiB, IS NPHUKIaay Ha
puc. 1 HaBeJeHi TEMUIOBTPATH BiKHAME Pi3HOI KOHCTPYKIi Ha 1 M? ruromi
CKJTIHHSI TIPOTSATOM OMATIOBAIBHOIO nepiofy s M. Oxeca [3].

89



4 W OIL .
kBT rom. f w2

450 4

400 4

Fa0 4

300 A

2350 1

200 A

140 4

100 4

a0 4

oh
NN

Puc. 3.1 Brparu Temnmotu Kpi3b BiKHa IPOTSATOM ONAIFOBAJIHLHOIO
epiomny:

1 — omuHApHE CKITiHHS; 2 — MO/IBiHE CKITIHHS,

3 —TpbOXIIapoBe CKIIHHS; 4 — IBOXKAMEPHUH CKIIOIAKET.

n-

OpfHak Take pIICHHS Ma€ TIeBHI OOMEKEHHs TMOB's3aHi 3
OpraHizali€l0 IMOBITPOOOMiHY B mpuMilIeHHsAX. [lpotupiyus  Mix
TEPMETUYHICTIO BIKOH 1 KIJIBKICTIO CBIYKOTO TIOBITpPSI TIOKA3Ye, M0 3BUYAITHE
NepioAnYHEe TPOBITPIOBAHHS NIISIXOM BiJKPUBAaHHS CTYJIOK BiKHa HeE
BUpillye NpoOJieMy TIOBHICTIO, OCKUIBKM IIe BKpail He 3pydyHO Ta He
epeKTUBHO B IUIaHI eHeproz0epekeHHs. TakuM YHHOM, Y CYYacHHX
repMEeTHYHMX OYIMHKAaxX BTPaTH TeIula Ha IMiAIrpiB IPHUIUIMBHOTO TOBITPS
CTalOTh BU3HAYAIGHUMU B IUIaHI €Hepro30epeskeHHsI.

Tomy mpu moOyM0BI €HEProe()eKTUBHUX CHCTEM JKUTTE3a0e3MCUCHHS
OyIMHKIB HEOOXiZHO, 3aCTOCOBYBAaTH CXEMH NPHUILTUBHO-BUTSHKHOL
BEHTWIIAILII aJanToBaHi JI0 peaNbHUX IOTped Yy CBIXKOMY MOBITpi, SKi
IIOCTIHO 3MIHIOIOTECA B 4yacli. TOOTO cHCTEMH OIAJIEHHS Ta BEHTHIALIT
TIOBUHHI OYTH peryIbOBaHUMH.

PerymoBanHs cucreM Moxke Oyrtu wmicueBuMm (puc. 2) abo
LIEHTpaJi30BaHUM. [Ipu MiCIIeBOMY peryIiOBaHHI HEOOXITHO 3JiHCHIOBATU
MiJIrpiB TOBITPS 32 TOMOMOTOIO CIEI[iAIbHIX OMATIOBAIBHUX MPUTAJIIB, SKi
MIPUCTOCOBAaHI JUTS ITUX MOTPeO.

JIsT eHTpasbHOTO PEryIIOBaHHSA HEOOXITHO BHKOHYBATH CHCTEMU
BEHTWJIALT 3 IBOMa KaHaJIaMH PETYJIOBaHHS, SK IO TEIUIOHOCIIO, TaK 1 Io
KIJIBKOCTI MIPUILTUBHOT O TTOBITPH, o 3HAYHO I ABUILATH
eHeproe(eKTUBHICTh OyANHKY [4].
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Puc. 2 . 3aranbHui BUTIIS MiCIIEBUX CUCTEM MPUIUTUBHOI BEHTHIIAIIIT

OO00B’s13K0BE 3aCTOCYBAHHS J0IATKOBOTO KaHAITy PETYIIIOBAaHHS Mojadi
TEIJIOTH B CUCTEMax 3a PaxyHOK 3MIiHM YacTOTH OOEpPTaHHs BEHTHIATOPA,
JI03BOJISIE 3a0IIaKyBaTH 10 25% Temnotd Ta a0 60 % enekTpuxu npu
OJJHOYACHOMY IOJIIIIEHH] KIIIMATHYHUX YMOB B IIPUMIIICHHSIX.

HeoOximHi Mexi perymoBaHHS YacTOTH OOepTaHHS BEHTHJISTOPIB
CHUCTEM TIOBITPSHOTO OIAJICHHS Ta TPHUIDIMBHOI BEHTWIALII OYIUHKIB,
ckianaoTs Big 67 1o 100 % HOMiHAMBHOT YacTOTH OOEpPTaHHS.
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Ha SKUX IPOBOJMINCH OOOB’SI3KOBI OOCTEXEHHS JIO Ta MiCis NPOrpaMu
peaOimiTarrii.

B nman oOcTexeHHsT BXOIHIIH
- OioxiMiuHI TOKa3HUKM KpoBi (mimigHuii crnektp mo @pinepikcony,
KoaryjaorpaMMa Ta MPOTPOMOIHOBHUI iHIEKC, BUIIIbHA (DYHKINS IEYiHKH,
HUPOK, KapaioppaKIlii, MiKpOSIEMEHTH KPOBi);

- KJIIHIYHI TIOKa3HUKYU (3arajJpbHHUIl aHATi3 KpOBIi, 3arajbHUI aHai3 cedi,
TITIOKO3a KPOBi).

- incrpymenTaibHi Metoau (EKT na JIOK, EKT Ha no3oBaHniii xons0i ([1X),
VY30 ceprs, TpancTOpakansHa peoBaszorpadist (TTPBI)).

Jls mpoBeseHHs NOCIiIKeHb Oylo BiniOpaHo 4 TpynH Malli€HTiB
PI3HUX HO30JIOTIYHHX QOpM, a came:

- Ipyna XBOpHUX 3 TpaHCMypallbHUM iHdapkToM Miokapaa (TM IM);
- 3 IpiOHO BOrHUILEBUM iH(apKkTOM Miokapaa (1B IM);

- 3 HectabunbHOIO creHokapaieto Hanpyru (HC);

- 3 iporpecyrouoto creHokapaieto OK 111 (T1C).

Jlani rpymu namieHTiB, npoimonm odctexxenns Ha KBEM, manu
3MOT'Yy BU3HAUUTH CBill KJ1ac (hi3WIHOI aKTUBHOCTI, a IIe, B CBOO YEpTy, A0
MOXIIUBICTB JIKapeBi BU3HAYUTH ONTHUMAaJIbHI (i3MYHI HAaBAHTa)KEHHS IS
KOXKHOT O TTalli€HTa.

Pe3ynbTaT 00CTEIKEHHS:

ITo no30moriunmx Qopmax mis tecryBanHs Ha KBEM Oyro
BifgiOpano rpymu mo 50 mamienTtiB. J{ns aHai3y NMOSHUTUBHHUX IMOKa3HHUKIB
Opanu pesynerat qanux EKI Ha HasBHICTH nempecii cermenta ST, piBHA
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KOPOHAPHOTO PE3ePBY, TOJCPAHTHOCTI MaIlieHTa 0 (Hi3MYHIX HABAHTAXKCHb
(peakuist AT, PS), mokasuuku PBI'. BpaxoByBanuch TakoxX MOKa3HUKU
0ioyIOriyHOrO BiKYy OpraHi3My Ta piBeHb (I3UYHOTO CTaHy OpraHi3My
TalieHTa Ha MOMEHT oOCTeKeHHs B Oanax 1o nporpami «/liamory.

Haii6inpim nmosutusHi nokazuuku npu KBEM Oynu 3adikcoBani B
rpynax nariedTis 3 HC i JIB IM (ta6im. Ne 1, 2).

Tab6murs 1

Po3nonin rpyn 3a To1epaHTHICTIO 10 Gi3MYHOIr0 HABAHTAKEHHSI.

E . HaBaHTakeHHs IO BEIOEPTOMETPY

I

% g 'é a 25 50 | 75 100 | 125 | 150 | 175 | 200
8. & =2 Br |Br |Br |Br |Br |[Br |Br | Br
T = & S

1. HC 50 - - 2 8 5 20 |10 | 10
2.1TIC 50 5 10 | 20 10 |3 2 - -
3. 1B 50 - 1 1 8 15 |10 |15 | -

4. T™ 50 15 |25 |8 2 - - - -
Bceroro 200 20 |36 |31 28 123 132 |25 |10

3 no0pumu nokaszHuKaMu micist nposefeHHs: KBEM (mpaktuuHo
0e3 BKIIIOYEHHS CHTHalTy oOOMexeHHs) Buinum manientd 3 HC (y 2
Mali€eHTiB 3 sBWJIAachk ekcrpacucromis Oinbma 3a 10%, y omHoro -
KOpOTKOYacHe 3HMKEHHs cerMeHTa ST B | BiZiBeneHHi).

Jlpyroto 1o SIKOCTi BHINENPHUBEICHNX MOKa3HUKIB, Oyna rpymna 3
JBIM. [IlamieHTH 1i€i Tpynmy TEPEeHOCHWIIM KOMIUIEKC — (Di3MYHHX
HaBaHTaxeHb no0pe (40 mamientiB ocBoinu KBEM B 100-125-150 Br.).
Curnanm oOMeXeHHS B LIl rpymi BKIIOYAIKNCH B IECTH BUMAAKAX:

- Y TPOX XBOPHUX BUSIBHJIACH €KCTpacucTois, Oinbiia 3a 10%;
- y oiHOTO - 3HWKeHHs cermeHTy ST B |11 BigBeneHHi;
- y 2 XBOpuX — Taxikapis, Oinbima 3a 160 yu/xB.

B rpyni nanientis 3 TIC npu nposexenni KBEM nani EKT™ npu
MOCHJIEHH] (DI3UYHOrO0 HAaBAaHTAXKEHHS OYyNMu JyXe IabiIbHUMH, TOOTO
criocrepirajjach 3HauHa eneBalist cermeHta SIT. TomepaHTHICTE 10
(GI3MYHUX HaBaHTaXEHb Yy WM Tpymi JOCHTh HHU3bKa, 0araTo CHIHANIB
OOMEKEHb, a caMe:

- Y BOCBMI XBOpHX — €KCTpacUcToist, Oinbina 3a 10%;
- y ’'sta - 3HkeHHs cermenTta ST B 11, 111 BigBeneHHsX;
- Y YOTHPHOX BHHHKIIA Taxikapis, Oibia 3a 160 yi/xs.

Haii6inpmr  HU3BKMHA piBeHb (iI3WYHOrO CTaHy Ta HH3bKa
TOJIEPAHTHICTh 10 (DI3MYHMX HAaBaHTAXKEHb BUSBWINCH Y MAIE€HTIB IPYNH
(TM IM). L1s rpyna XxBopuX Majia HaiOlIbIIe CUTHAIIB OOMEKEHHST:
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- y AecsTi NalieHTiB — eKCTpacucTois, Oipma 3a 10%;
- Y 4OTUPBOX - 3HIkeHHs ST B | BiBenCcHHI;

- y’stu - 3awkerHs ST B I1I BiaBeneHHi;

- Y YOTUPbOX— Taxikapais, Oinpmia 3a 160 yu/xs.

Tabnus 2
Poznoain rpyn no npuunnax npunudeduss KBEM.
Bunajxu curHaimy oOMeXeHHs

Hozomnoriuni Excrpacucromist, | 3umwxenns ST B | Taxikapmuis,
bopmu oinerra 3a 10% LI, I OinbIIa 3a

BiJIBEJICHHSX 160 yn/xs.
HC 2 1 -
I1C 8 7 3
MB 3 1 2
™ 10 9 4
Bcroro 200 23 18 9

Ha nouatky ¢i3n4HNx, MEMKaMEHTO3HUX Ta (i3ioTeparneBTHIHNX
METOJIB JIKyBaHHs MAaI[iEeHTaM BCIX TPYyH HPOBOAMIOCH KOMILIEKCHE
0o0CTeXEeHHS: J1abopaTopHe, IHCTpyMeHTanbHe, B Tomy uwmcii i KBEM.
Skmio y mMaIi€eHTiB  BHHUKAIMA YCKJIATHCHHS Ha eTamax  (i3uvHOi
peaOiniTamii, To BOHM ycyBaiucsa i iM moBTopHO poOmiace KBEM 3
neperyisiioM iXHbOI 1HAMBIAYyalbHOI mporpamu (izuynoi peadimitamii. ITo
3aKiHYEHHI JIIKyBaHHS, BCIM IpyliaM MamieHTiB 3HOBY npoBoauiack KBEM,
10 JaBaji0 3MOT'y 3pOOUTH BUCHOBOK NP0 €()eKTHBHICTH peadiiTamiifHoro
JIKyBaHHS B BiJUIIJICHHI, NPU3HAYEHHS CXEM JIKyBaHHS Ta ITOJAJIBIION
¢ismuHOI peabiniTaii B aMOyTaTOpHUX yMOBaX.

BucnoBok

B pesynprari aHamisy MaTepiayiB  IIpOBEAEHOI  pOOOTH
miaTBepmkeHo Baromy poib KBEM B mpaBunbHOMY minoopi ¢i3uaHHX
peabinmiTaniiHUX mHporpamM B BIIAUIEHHI 1 yCHimHOMY iX BTijeHHI 0e3
PH3HKY JUIS TIAIli€HTIB.

OB OITACHOCTH BO3JIEMICTBUSA
PAJIOHA HA YEJIOBEKA

Kanoa I'anuna
Cmy0suncku Anoxceil
JKewrysckuil norumexnuyeckul ynugepcumem, Hoavwa, 2. Kewiys, ya. B.Iloas, 2
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B nocnennue gecsatuieTiss MHOrO BHUMaHUSL YIENSeTCsl BOIIpocam,
KacaroliMcsl PaJHOaKTUBHOMY 3arpsS3HEHHIO  OKPYXKAalOIleH  Cpersl.
OpHako, MPaKTHYECKH HHUKTO B HAIIMX CTpaHax HE pPElIaeT Cephe3HyIo
npo0JieMy, CBS3aHHYIO C paJlOHOBHIM 3arpsi3HEHHEM Kak aTMoc(hepHOro
BO3/lyXa, TaK U BOIBI. A 9Ta mpoOiemMa Ha CEroJHSAIIHUIN NeHb SBISETCS
OJTHOM M3 caMbIX OONBIINX MOCIIE aBapHUH ATOMHBIX OOBEKTOB.

Bonbmoe BHUMaHWe naHHOW mnpoOneme ynemsercs B CIIA,
Kanane, Ttakux eBpomeiickux crpanax, kak [lBeuus, OunnIHANA,
Hopgerusi, BemukoOpuranus. Cpeau eBpONEHCKHX CTpaH HaWOOJBIINE
noctwxenus umeet LlBenysi.

Tax uTO K€ Takoe paJoH U B YeM 3aKJII0YAETCs er0 ONMacHOCTh?

PagoH — 3TO paaAnMoOakTHBHBIA Ta3, NPOAYKT paAMOAKTUBHOTO
TIpeBpalIeHNs] ypaHa, TOpHs, paaus. DTOT ra3 He MMeeT IIBeTa, 3araxa,
BKyca. IIpoHHMKas B OpraHu3M 4YellOBEKa, OH Cpa3y BIIMSET Ha JKENEe3bl
BHYTPEHHEH cekpenuu, rurnodu3, KOpy HAIIMOYEYHBIX OpPraHoB. JTO
BBI3BIBACT Yy 4YeJIOBEKa YYaIIEHHOE CeplleOHeHue, MHUIPEHb, TPEBOXKHOE
COCTOSIHME, OecCOHHHMIly. Pa3BHBAIOTCSI 3JI0KQUECTBEHHBIE OIYXOJNU B
TIEYEeHH, CeJIe3€HKE, 1 OCOOCHHO B JIETKHUX.

Celiuac M3BECTHO, YTO Ha BCEX KOHTHHEHTAaX BO MHOTIHX JIOMax
ecTh panoH. OH HaKaIUIMBAeTCsl B IIOMEUICHUSX, I/I€ TUIoXasl BEHTHIISINS,
n3-32 HasBHOCTH Tak HasbiBaeMoro os¢ddekra neyHoir TpyObl, Korna
TSDKEINbINA, 000TallleHHBI PaJJOHOM BO3IyX, BTATUBAETCS Yepe3 ILENH, OKHa,
JBepu B momenieHue. Kpome Toro, pajioH BBIAENSETCS U3 CTPOHMTENBHBIX
MaTEpHAJIOB U KOHCTPYKIHUH.

Jns  cpaBHEHHs, XHUTENH YKpawHbl, NEPEXHBIINE CTPAILIHYIO
aBaputo Ha YADC B ampene 1986 rona, B cpelHeM CErojHs MOIy4yaroT 103y
obmyuennst no 0,3 MmwumsuBepra B roa. B To ke Bpems, (oOHOBOE
M3JTydeHne u3 KocMoca cocrasisier 1,1 MIIIIM3UBEPT B TOJ, a 00Jy4eHHe OT
pafoHa, cozepxkallerocs B BOAE, IOYBE U CTpoiMaTrepuanax, U3 KOTOPBIX
COCTOSIT HaIllK JIOMA, B IISATh pa3 OoJbIIe.

Uro kacaercsi YKpawHBI, TO HawOONbIIME J03bI OOIYy4eHHs OT
pamona HaOmomatorcss B KueBckoit u  JKuromupckod — obnacTsx.
BesicHuioch, uYTO 3a00IIEBAEMOCTh PAaKOM JIETKMX B JTHUX O0IACTIX
HAaMHOI'O BBIIIE, YeM B JPYrHMX peruoHax. Pe3ymbTaThl HCCIEIOBaHHI
MOKa3aJlM, YTO MPUYMHON 3TOr0 SIBISAETCS HAJIMYME B BOJE M BO3AyXeE
MIOMEIeHNH pajZioHa. YYeHBbIe CUUTAIOT, YTO OT paka JETKHX PaJOHOBOTO
MIPOUCXOXIEHUS U B YKpauHe, U B [lojbplie B cpemHeM B TOJ yMHPAIOT
oKo0J10 10 ThICSY YeNOBEK B KaXKI0M CTpaHe.

MenuuuHCKuil repcoHasl M OOJNBHBIE B CAHATOPHAX, TIE Jiedar
pPaZlOHOBBIMU BaHHAMH, IONYYAlOT /03y OOJyYeHHs B IIECTh pa3 BHIIIE
YCTAQHOBJICHHBIX MEXIYyHApOJHBIMA HOPMaMH. PaquoHYKIHMIIBI NPOSBISIOT
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ce0s To-pa3sHOMY B BO3JyXe, TPYHTE, BOJIE M KMBBIX OpraHn3Max, Tak KakK B
pasHbIX cpelax HEOIUMHAKOBO JIECHCTBYIOT (DM3HKO-XMMHUYECKHE (DaKTODBI,
TaKMe Kak aacopOIMs, HOHHBIH OOMEH, ceJuMEHTAalus, (IIOKYISIHS,
TIOTJIOIIEHHE.

B npupone panoH BcTpeyaercsl B [ByX OCHOBHBIX (hopmax: B BHIE
panoHa-222, KOTOpBIM MPOUCXOJUT B pe3yibTare pacnaaa ypaHa-238, u B
BUAE panoHa-220, ujneHa paguoaKTHUBHOIO psfa Topus-232. Panon
obOpazyercs ¥ mnomazaer B aTMochepy B pe3ynbraTe pacraja
paZMOaKTUBHBIX 3JIEMEHTOB B TPYHTE M MpEAMETax OKPYKaIOMIeH Cpelbl.
Cpenusisi KOHIEHTpalMs paJoHa B arMocdepe COCTaBiIsIeT MOYTH
0,310 Kiopu Ha nurp. Ha nomoo pamgoHa mpumagaer Gombiiasi 4acTb
paauoaktuBHOro (hoHa: 54% - pamon; 3% - uckyccTBeHHas pamuarmys; 2% -
WCTIBITaHUS siepHOro opyxus; 14% - meauunckoe obcnenoBanue; 27% -
TIPUPOHAS PaHALIHS.

PanoH xoHUEHTpUpyeTcs B Bo3Ayxe rnomemeHuid. OH NpOHMKaeT
yepe3 (GyHAAMEHT W I0J W3 TPYHTa WM H3JIydaercss M3 MaTepualios,
KOTOpBIE HCIIONIB3YIOTCSI B KOHCTPYKIMH 31aHMi. B  pesynbrate B
TIOMEIEHUH MOT'YT BO3HUKATh BBICOKHE YPOBHHU pajualii, 0COOEHHO, eCIIn
3/laHAE€ CTOMT Ha TPYHTE C MOBBIIIEHHBIM COAEPKaHWEM DPaMOHYKIHIIOB,
WIN €CId TPU €ro CTPOUTENbCTBE HCIIONIB30BAIM MAaTEepHANbl ¢
TIOBBIIEHHON paJinOaKTUBHOCTHhIO. KOHIEHTpamust pajoHa Ha BEpXHHUX
STa)kKaX MHOTO3TaKHBIX 3[JaHUH, KaK MPaBUIIO, HIKE, YeM Ha IEPBOM.

CKOpOCTh TPOHHUKHOBEHHSI pajJioHAa U3 3€MJM B IOMELICHHS
3aBHCHT OT TOJIIMHBI M IIEIOCTHOCTH (T.€. OT KOJWYECTBa IIejed u
MUKpoLIeneld)  MEeKAYITaKHBIX  MepekpbiThid.  PacmpocTpaneHHBIMU
CTPOUTENBHBIMU MaTepuajaMy, MMEIONMMH HauOOJNBIINKA yAETbHBIH Bec
PaZMOaKTUBHOTO PajioHA, SIBJISIOTCS T'PAHUTHI, OETOH, KaJHui, CHIIMKATHBINA
nak. Takxke He0OXOANMO OTMETHTh TaKOH pacrpoCTpaHeHHBI MaTepHal,
KaK KUY M3 KPACHOW TJIMHBI U 30J1y, KOTOpasi 00pa3yeTcs Npu CXKUTaHUU
yris. PajnoH mpoHHWKaeT B MOMENIEHMSI M 4Yepe3 BOAY W NPUPOIHBIN Tras.
KoHnenTtpamus panoHa B Bojie, KOTOPYIO MBI ITbe€M, HIU)KE, YEM B BOJIOEMAX
U MOJ3EMHBIX BOJIaX, TaK Kak MEepHO MOoIypacnaja paJoHa COCTAaBISIET OT
3,9 cexynn misa pagoHa-219 nmo 3,8 aHa nmns pamona-222. OpnHaxo,
HEKOTOpble HMCTOYHUKH, OCOOEHHO TJIyOOKHE KOJOALBI M apTe3HaHCKue
CKBa)XMHBI, OueHb Oorarel pajgoHoM. HambGombimas 3aperncrpupoBaHHas
ylenbHasi paJuoaKTHBHOCTh BOJBI B CHCTEMAax OOECIIEYEHHsSI COCTABIISET
100 mia Br/M®. OcHOBHAs OMACHOCTH MPOHMKHOBEHHS PA0HA B OPTaHH3M
YeJoBeKa yepe3 BOAY BO3HUKAET W3-3a IIOINAJIaHMs MapoB TakKOH BOABI B
JIETKME BMECTE C BJBIXa€MBIM BO3JyXOM BO BpEMs KYIaHUs, CTHUPKH,
NIPUTOTOBJICHUST enpl. Tak, HampuMmep, HCCIEN0BaHMs, IPOBOANMbIE
yueHbIMH DUHIISHANY, MOKA3aJd, YTO CPEIHSs KOHLEHTpalusl pajoHa B
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BaHHOW KOMHATe MPUOTU3UTEIHLHO B 3 pa3a BBINIC, YeM Ha KyxHe, U B 40
pa3 BBINIE, YeM B XKWIBIX KOMHATaX. A HCCICIOBaHUS, MPOBEICHHBIC B
Kanane, mokasaiu, 4To Ha MPOTSDKEHUH 7 MUHYT BO BpPeMsI BKJITFOUCHHOT'O
TEIUIOrO JyIla, KOHIICHTPAIlUs pajoHa M €ro JOYEepPHHUX MPOIYKTOB B
BaHHOW KOMHATE OBICTPO BO3pacTalyia, M TOIBKO uepe3 1,5 yaca ¢ MOMeHTa
OTKJTIOUCHUS JIyIlIa COACPIKaHUE PaJioHa CHOBAa CHHU3HJIOCH JO HCXOIHOTO
ypoBHs. Konnentpanus pajgona B Boje cocrasiisiia 4400 Br/m®,

K 3HauuTenpbHOMY TOBBINICHUIO KOHIICHTpAIlMKM pajoHa B
MTOMEIICHUSIX MOTYT IIPUBECTH MEPOIPHUSITHS, HATIPABJICHHBIC HA Y9KOHOMUIO
sHepruu. Hanmpumep, repMeTu3aius mOMEIICHUN U OTCYTCTBHE BEHTHIISIIAN
YBENIMYAT COJCPIKAHUEC paJOHAa B BO3MyXe. B 30HaX C yMEpEHHBIM
KJIUMAaTOM KOHIICHTpAIWs pajioHa B 3aKPBITHIX MOMECIICHUSAX B CPEIHEM B
8 pa3 BhlIIIIe, UEM B OTKPHITOM MPOCTPAHCTRE.

BnpixaHnue pagoHa ¢ BO3AYyXOM M €ro JaJbHEHIIME pacmag
SIBIIICTCS. MCTOYHUKOM DPATUOAKTHBHOTO BIUSHHS HAa TKAHU JIETKUX, YTO
MIPUBOUT K 3a00JICBAaHUIO pakoM. JIIOIH, KOTOpBIC KYpST, YBEIUUHUBAIOT
3Ty onacHocTh B 10 pa3. B cpenHem y yenoBeka B Jierkux npoucxoaut 30
THICSY pACIiaioB pajJioHa B 4Yac, 4TO 00pa3yer KyMYJISTUBHYIO 03y
00JTy4eHUs TKaHU JIETKUX Mpuoam3uTensHo 300 Mk3B B TojI.

MexayHaponHas ~ KOMHCCHS 10  PaJUAIlMOHHOW  3aIlUTe
OIyOJIMKOBaja KCIEPTHYIO OICHKY, KOTOpas HABOIUT HAa Pa3MBIIUICHUS.
Eciu  xoHuentpamust  pamoHa  cocraBisier  150...200 Brx/m®, o
3a00JIeBAEMOCTh PAKOM YBEIIMYMBACTCS BABOC. DTO OTHOCHUTCS KO MHOTUM
pernoHaMm Yxkpauwnel U [lonpmm. Ho B HEKOTOPBIX PErHMOHAX CHTYAIUsS
HAMHOTO  XyXe. OTo  Kacaercs, Hampumep, KHPOBOrpaIcKoHu,
Juenponerposckoii, Jlonenkoii, JIlyranckoii obmacreli YKpauHbl, a Takxke
Bporyrasckoro BoesosncTa u Cynerckoro peruona [Tompimm.

Curyanus CIOXKHAs HE TOJNBKO B Hammx cTpaHaX. Cephe3HOCTh
OMAaCHOCTH  MOATBEPKIAIOT W aMCPUKAHCKHE  YYCHBIC, KOTOpBIC
JTIOKA3BIBAIOT, YTO JKWIBIEI JIOMOB C BBICOKOW KOHIICHTpAIMEH paJioHa
MOTYYaroT 33 TOJA TaKyH XKe J03y OONydYeHHS, KaKyI0 MONYYMIH JKUTEIU
UepHoObuts u ero okomur] B 1986 romy. I[TosTomMy 3amadell kaxIoro
YeNIOBEeKa SIBIISICTCS 3HAHUE OIMACHOCTH PaJiOHa W TPOBEICHUE XOTS OBl
3JIEMEHTAPHBIX MEPONPHUITHI MO CHIDKEHUIO €r0 KOJIMIECTBA y ce0s1 ToMa.

3AKOHBI 3BOJIOIINHN YEJIOBEYECTBA

Hexkpacoea Huna AnopeesHa,
Mockosckuii 2ocydapcmeennbiil yHueepcumem nymei cooowenus (MUUT),
2. Mockea, Poccus
Hexpacoe Cepeeii Hsanosuu,
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Mockoeckuil 2ocydapcmeenHblll mexHUYeCKUll YHUSEPCUmem 2paicoaHcKoll asguayuu,
2. Mockea, Poccus,sinekrasov@mail.ru

PaccmarpuBas HpaBCTBEHHOCTh KaK aTpHOYT UEIOBEYECTBA,
KOTOPBIA YKa3bIBACT HAa PEaU3allUI0 CYITHOCTH YEJIOBEKAa, a MOpallb Kak
3aKOH M0 OTHOIIEHHWIO K HPABCTBEHHOCTH, MBI BBIIEISAEM TPH OCHOBHBIX
MOJX0/a K ONPENEICHUI0 MOpAIH: aHTPOIOICHTPHYECKUA, KOTOPBIN
BBIBOJJUT MOpajib W3 CaMOW IPHUPOABI YEIOBEKa, COIMOICHTPUYCCKHI,
KOTOPBIN BBIBOAMUT €€ U3 OOIIECTBEHHON MPUPOJIbI, KOCMOICHTPUYECKHIA,
KOTOPBIM paccMaTpuBaeT ©€ Kak pa3HOBHIHOCTh 3aKOHA IPUPOTHOU
caMmopeal3anum.

BricTymasi CTOpOHHMKaMH TPETHETO TMOAXOMAa K ONpPEACIICHHIO
CYIITHOCTH MOPAJIH, MBI CUHTacM €€ MPETBOPECHUEM KOCMODIBOIIOIIMOHHOTO
3aKOHa ONTHUMAaJBHOW IENecoO0pa3HOCTH Ha YPOBHE 4YeJOBEYECKOro
cymiecTBoBaHMs. UeI0oBEK — YacTh CIUHOTO YHHUBEPCYyMa, TJe JNEHCTBYIOT
€/IMHbIE NIl BCEX €ro JIEMEHTOB 3aKOHBI — 3aKoHbI Bcenennoil. Tloatomy
YEJIOBEK TOIYMHSACTCS JTUM 3aKOHAM, TaK KaKk BCEH CBOEH JKU3HBIO,
pPa3yMoOM U AEATEIbHOCTHIO BKIIOUEH B dBoMtonni0 Beenennoii. CyTh 3T0M
SBOJIIOIMM  3aKIIOYAeTCS B HENPEPBIBAIOMIEMCS  BOCXOXJICHUU K
coBepiieHCTBY (AOcomory). YemoBedueckoe COOOIIECTBO — KAaYECTBCHHO
HOBasl CTYICHb ATOH OJBOJIOIUH, HOBOOOpPA30BaHHEM KOTOPOH MOXKHO
CUHTATh YCIIOBCUCCKUH pa3yM, CIIOCOOHBINA K OCMBICICHHIO OKPYXKAIOIIETO
MHUpa U €ro SBJICHUH, K CAaMOOPTaHW3aIlMd CBOCH >KU3HEACATEIIEHOCTH, K
CaMOKOHCTPYUPOBAHUIO U TPAHCIICHIUPOBAHUIO, TO €CTh K TyXOBHOCTH.

Ilepexox  Owochepsr B HoOChepy —  3aKOHOMEPHBIH
MIPOIIECC,KOTOPBIA CBSI3aH C MepepachpeneneHueM (yHKIuA Ouochepsr:
Hooc(epa Oepér Ha ceOst QYHKIMU €AMHOTO CUCTEMOOOPAa3yIOIIero Havama.
CucreMHasi B3aUMOCBS3b MH(OpMAIUK, SHEPTHH W BEIIECTBA B HOOchepe
BBIPaXKaeTCsl B BUJEC OCHOBHOTO MH(OPMAIMOHHOT'O 3aKOHA: WH(pOPMAIIUS
TeHepUpYyeT SHEPTUIo, a JHEpPIusi CTPYKTypHUpyeT BemecTBo. bubielickoe
BBICKa3bIBaHUe «BHaudaje Obu1o0 CioBo, u Cioo Obuto y bora, u CrmoBo
ObUTO Bory» MOXKHO MHTEPIPETUPOBATH KaK MeTa(opy, CHMBOIU3UPYIOIIYIO
BO3HUKHOBEHUE HOOC(EPHI, TBOPCHUE BEIIECTBA C TIOMOIIBI0 HH(OPMAIIHH.

OO6mas cxema pa3BUTHS WHPOPMAIMOHHBIX MPOIECCOB B JKHBOM
Oymer wuMerTh cBs3yronmii BuI. Ha mepBod craguu — BceoOmas
WHPOPMAIIMOHHAS B3aUMOCBS3b OpPraHW3Ma C MHPOM, SIBIISIOMIASICS
YCIIOBHEM PACTBOPEHHOCTH OTNEIBHOTO OpraHW3Ma B €IUHOH CUCTEME —
Onocdepe. BosHMKHOBEHHE 00OCOOJIEHHBIX OpPraHM3MOB IPHUBOIUT K
OTPUIIAHUIO TaKOH TJO0aNbHOW CBA3M € MHpOM. JlyxoBHOEe pasBuTHE
YeJI0BeKa MPUBOJUT K PA3BUTHIO ITOM BCEOOIIEH CBS3H.
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Mopanb HauMHAaeT HOCUTH (OpPMY 3aKOHOB, Korja TpeOyroTcs
pa3BEpHYThIE J0Ka3aTenbcTBa. Mopalb — 9TO TEOPETUUECKOE COLMAIBHOE
00OCHOBaHME, OCHOBAaHHOE Ha  KPYITHOMAacIITaOHBIX  O0OOIIEHUSIX

HPABCTBEHHOM MPAKTHKKA YEIOBEYECTBA IMOITOMY MOpalb — 3TO YKE
paccynouHas popMa 0OLIECTBEHHOTO CO3HAHHUS.
YenoBeueckoe €0o001IeCTBO - 3TO Pa3HOBHIHOCTH

camoopranusyoeiics cucrembl. Kaknas camopa3BHBAromiascsi cHCTeMa
00pa3yeT LEeIO0CTHOCTh, CTPYKTYPHO JIEIISIIYIOCS. Ha YacTH, NPUUEM Kaxkaast
4acTb, camMoAu(pQepeHIMpysICh  OT  IEJNOro, MOPOXIAeT  CBOIO
caMOoOpraHusymomyocs cucremy. JIrobas caMoOpraHU3yIOMascs cucTeMa
OCYIIECTBIISIET YIBTPAaCTaOWIIGHBIA MOWUCK Hauboyee ONTHMAIBHOIO |
Haunbosiee ycTOHUMBOrO cocrossHus. [Ipuuém anmanranmst u oTOOp KaxkaoH
CHCTEMBI POUCXO/AT B YETKOM COTIIaCOBAHHOCTH C OOIIEH IIenblo, oOmiei
HAIIPaBJICHHOCTHIO BCEH CHCTEMBI M C OCTAJBHBIMH €€ IOACHCTEMaMH.
3aKoH ONTUMAJILHOH 11e71eCO00pa3HOCTH Y HUBEPCYMa B YCIOBHSX COIMyMa
MIPOSIBIISIETCST B BUJIE 3aKOHOB MOpaJIM, KOO MMEHHO OHHM SBJISIFOT COOOM
MeXaHHU3M OIITHUMAJIEHOM caMoperyJsIuu 00IIIECTBEHHOMH
CaMOOPTaHU3YIOMIEHCS CHCTEMBL.

JlelicTBus JMI0/Ie ONPEAENIOTCSl UX CYObEKTUBHBIMHA HHTEPECaMHU.
HpaBcTBeHHbIE 0053aHHOCTH 110 OTHOLIEHHUIO K JPYTUM JIIOASM OCHOBAHBI
Ha OOIIEYEIOBEYECKOM «3aKOHE IpaBa». Mopaib XK€ BBICTYNaeT, Kak
TpeboBaHHE COOJIIOAATh HPABCTBEHHBIE HOPMBI B IIPOIECCE peaTH3aliN
9THX MHTEpecoB. Mopaisib NposBIsieT celsi KaK NMpU3HAHWE JIMYHOCTHIO 32
JIPYTUMHU JIIOJIbMHA TakMX JK€ IpaB, KaKOBHIMM OHa cama o0Jiajaer.
YenoBeyecknii ONT COCTOMT B TOM, 4YTOOBI TJIyOOKO yBaXkaTh IpaBa
npyrux. ITosToMy Mopaiib BBICTYMAaeT Kak 3aKOH Pa3BUTHS MUPO3JaHUS B
YCIOBUSIX COL[MYMa: YTBEPXK/IEHHE JyXa BO3MOXXHO TOJNBKO IYTEM
OCO3HAaHHOT'O Pa3BUTHUS KOOTIEpAIMU U €MHEHHS BCEX YIEHOB COOOIECTBa,
YTO W 3QJI0KEHO B ApXETHIIE YEIOBEYECTBA U MPOSBISIETCS B LEHHOCTIX
JMOOBM Kak CTPEMJIEHHMs 4YeJOBeKa K IIEJIOCTHOCTH (Y4TO TarKkKe HaMm
NIPE/ICTOUT eII€ OCBeTUTh B HalleM HccienoBaHun). Huxakuwe apyrue
ColMaJIbHBIE 3aKOHBI HE BBIPAXKAIOT TaK CaMOW CYIIHOCTH YeJIOBEKa Kak
0OIIECTBEHHOT'O CYIIECTBA, KaK 3aKOHBI MOPAJIH.

WHTepecHBI cHHEpreTHYEcKHe WCCcienoBaHus, NpoBeaEHHble A.U
Cyberto [3, 102], KOTOpBIC JOKa3bIBAIOT, YTO 3aKOH KOOIEPAIUU SBISACTCS
3aKOHOM ITPOTPECCUBHOM 3BOJIIOIMHY. 3HAYUT, 3aKOHBI MOPAJIH, KaK 3aKOHBI,
YTBEPXKIAIOIIUE TPHHIUIT KOOIEPAI[MH YeJIOBEUECTBa, SBJISIFOTCS 3aKOHAMHU
MIPOTPECCUBHON  3BONMIOLMK  Mupo3aaHus. [lpuuéMm, Kak yTBepKaaer
Cy0eTTo, MHTEIJIEKT YEIOBEYECTBA «BO3MOKEH TOJIKO KaK HPaBCTBEHHBIN
WHTEJUICKT, CHHTE3upyronuii B cede Mcruny, obpo u Kpacory u momken
BKIIfouaTh B cebsi HpaBcTBeHHOCTH M J[yXOBHOCTB, MOTOMY 4YTO 0€3 3THX

99



CBOMX W3MEpPEHHH OH HE MOXET BBIIONHIATE (QYHKIHU YIPaBIICHUS
OyIylmyM B mapaJurMe ColraabHO-NPUPOIHOM rapMoHnm» [3, 126].

Tak, B.Il. Ka3HaueeB yTBepkgaeT, 4TO 3BOJIIOIMA aIbTpyH3Ma
OCHOBaHAa Ha TEHETHMYECKHX OCOOEHHOCTSX BCET0 KMBOTO HPOrPECCHUBHO
pasBUBaeTCs MyTEM YIOPSIOYMBaHMs Cpelasl cBoero obutanus [2, 139].
[MosToMy oOTKa3 OT 3Srom3Ma B MEXYEIOBEYECKMX OTHOIICHUSIX M OT
AHTPOIOIIEHTPH3MAa B OTHOILIEHHUSX C IIPUPOIOH SIBIISIETCS YTBEPKICHUEM B
JKM3HU OCHOBHBIX HPAaBCTBEHHBIX IPHHIIUITIOB.

Bonbiiolt mHTEpeC B 3TOM OTHOLIEHHUHM MPEACTABISIOT (HaKTHI
CBSI3W HPABCTBEHHOT'O COCTOSIHHSI 4YeJIOBEKAa C €ro (QU3WYEeCKUM U
TICUXWYECKUM 37I0pPOBBEM, MOATBEPIKIAIONINE BHIBO/: HapyLIEHHE 3aKOHOB
Mopaiii Hec€T HakazaHue Hapymureno. Jnddepennuanus OorarctBa U
OemHocTH  BEAET K YBEIMYEHUIO 3a00NIEBaHMH W CMEpPTHOCTH.
WHnycTpraibHbIe CTpaHbl PAaCILIauMBAIOTCS 32 CBOE pa3BUTHE HH(DAPKTAMH,
PaKkoBBIMU 3a00JE€BAaHMSMH, AYLIIEBHBIM OIYCTOICHUEM, ICUXHYECKUMHU
paccTpoiicTBamMu, YOUWCTBaMH W CaMOyOWicTBaMHU. MeHee pa3BHTHIC
CTpaHbl IUIATAT WHQPEKIMOHHBIMH  3a00JIEBaHUSIMH, TYOEpKyJIE3oM,
00JIE3HSAMH TUIOXOT0 MUTAHMUS, AETCKOM M MaTepUHCKOW CMEPTHOCTBIO. DTO
JIOKa3bIBaeT, YTO (DAKTOp JYXOBHOI'O HEOJIArOMONyYdsi TECHO CBS3aH C
(axTopoM pHcka (3a0oieBaHUI U CMEPTH), YTO Yepe3 MEXaHU3MEBI CTpecca
«IyXOBHO HEOJAronpusTHBIC JIIOAW» YMEHBIIAIOT JEHCTBEHHOCTh CBOHMX
3alIUTHBIX MEXaHW3MOB K BOCCTAHOBJIEHHIO CIIOCOOHOCTEH OpraHu3Ma.
A.B. ®pankn CBs3bIBa€T JAYXOBHOE OJarornoiydre 4ejgoBeKa C €ero
AQHTHUATOMCTUYECKON YCTAaHOBKOW Ha CaMOOTAadyy U €IMHEHHE C MHPOM H
IpyruMu JronsMu [4]. CeroHst cyniecTByeT MHOKECTBO TEpareBTHIECKUX
MIPaKTHK, Te JedeHne OOJBbHBIX OCHOBaHbI Ha BOCCTAHOBJICHWH JYXOBHO-
HPAaBCTBEHHBIX OTHOUIEHUH YeTI0BeKa ¢ OKpYKarolumM MupoM [1]. B ocHoBe
9THX METOJUK JIeKHUT CBSI3b 3JI0OPOBBSl OpraHM3Ma 4YeJoBeKa C €ro
HpaBcTBeHHOCTBIO. [lcuxoanamutuk K. XopHum pemaer BbIBOA, 4TO
YCTAaHOBKa Ha COMNEPHUYECTBO MOPOXKIAET HEBPO3bI, a NPUUYMHY MHOTHX
HEBPO30B BHMT B HECITOCOOHOCTH UYEJIOBEKA JIFOOUTD.
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AYXOBHOCTb KAK ®EHOMEH
JIMYHOCTHOT O BbITHUSA
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JlugHOCTP — 3TO Takas aBTOHOMHAS CaMOPa3BUBAIOIIASCST
WH(POPMAIMOHHAS CTPYKTYpa, KOTOpas OCO3HAJIa CBOIO IICHHOCTH IS
caMoii ce0s M CBOIO CaMOJIOCTATOYHOCTh. XapaKTepHON YepTOH JIMYHOCTH
SIBIIICTCS HaJdW4due y He€ JUYHOCTHOrO OBITHS, KOTOPOE OOBEIUHSICT
CyOBCKTUBHBI ¥ OOBCKTHBHBIM TIOJIOCA YEJIOBEYCCKOW IJKU3HU B
VHHUKAJIGHYIO IIEJIOCTHOCTh. BBITHE TpeacTaBiseTr cOOOH CTaHOBIICHHE
MHOT'OYPOBHEBBIX CTPYKTYp. AHAJOTMYHO OBITHIO B IICJIOM, OBITHE
YeJI0BEeKa TOXKE MPEJCTAET KaK MHOTOYPOBHEBAS CUCTEMA.

Husnmii  ypoBeHb JUYHOCTHOI'O OBITHS — ITOBCETHEBHOE
SMIUPUIECKOE ObITHE CBS3aHO  C 0ecco3HATEIBHBIM WA
MaJIOCO3HATEIFHBIM ~ YPOBHEM CYIICCTBOBAHUS WHIUBHUJIA, CO3HAHHE
KOTOPOT'O 3aHATO YTHIUTAPHBIM OoOcTykuBaHueM TenecHoro 5. Ha stom
YPOBHE JIMYHOCThH OCYIIECTBIISICT HECOOCTBEHHOE CYIIICCTBOBAHME: OHA KaK
OBl pacTBOpsieTCs B Mpyrux Jionsax. Crenyronuii pedaeKCHBHBIN yPOBEHb
— 3TO YPOBCHb JHMYHOCTHOTO CTAHOBJICHHS, HAa KOTOPOM MPOUCXOIHUT
YTBEpPIKICHUE JIMYHOCTH Kak camoObITHs. OH cBs3aH ¢ ()OPMHUPOBAHUEM
€ro CaMOCO3HAHMS: CO3HaHWE NpUHUMAET GopMy pedIeKCHBHOTO
CO3HaHUs, TpuoOpeTas CIIOCOOHOCTh COCPEAOTOUYMBATHCA Ha cebe u
OBIIaJICBaTh COOOW Kak ITOCTOPOHHUM TIPEIMETOM. PediiekcuBHOE
co3HaHuEe (HOPMUPYET CYOBEKTHBHOCTh. UENOBEK CTAHOBUTCS CYOBEKTOM
COOCTBEHHOM KHU3HEICITEIIHBHOCTA U O0pPETaeT CIIOCOOHOCTh OIICHUBATH U
cymuth camoro cebs. Peduekcus HeoOXomuma 4YemoBEeKy Kak croco0
CaMOIIO3HAHUS W CaMOOICHKH. TONBKO KOrja 4YeJIOBeK HauyWHAeT
0CcO3HaBaTh CeOs KakK CYIIECTBO KOHCUHOE U HAIPABIISAET CBOE MOBEJCHUE
Ha JIOCTH)KEHUE ONPEICICHHBIX Ielel MO0 CBOEMY COBEPIICHCTBOBAHHMIO,
OH HAYMHAET OCYIIECTBIATH CBOE IyXOBHOE OBITHE, KOTOPOE SBISICTCS
TPETHUM YPOBHEM CTAHOBJICHUS JIMYHOCTU. DTOTO YPOBHSI OHA JIOCTUTACT B
pe3yapTaTe MEXIIMYHOCTHBIX CBSI3€H, KOTOpPHIC BCETJa OMOCPEAYIOTCS
COJICpKaHUEM, CMBICTIOM COBMECTHOH JEATEIBHOCTU M NCHHOCTSIMH. DTH
CBSI3M PEalibHBI, HO WX TPUPOJA «CBEPXUYBCTBEHHA», TaK Kak oOpasyer
0c000¢ KauecTBO TPYIIIIOBOM JEATEILHOCTH, KOTOPOE CBSA3aHO CHCTEMOU
CMBICJIOBBIX 00pa30BaHUN U OMPEEIIICT TUIHOCTHOS OTHOIICHUE KaXKIO0T0
K 9TOM CUCTEME.
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JIyXOBHBII YpOBEHb — 3TO JIMYHOCTHOE OBITHE B €ro MOJTHOTE U
COBEPIICHCTBE, HA HEM JIMYHOCTh «OBITHHCTBYET» B KA4eCTBE AYXOBHOU
cyOcranmun. Ilepexom kK JyXOBHOMY OBITHIO — 3TO PE3YAbTAT CIOKHOI'O
B3aUMOJICHCTBHS  I[CHHOCTHO-CMBICTIOBBIX ~ CTPYKTYp  JHYHOCTH C
TPaHCICHICHTHRIMH 00pa3aMu U (popMaMu, B Pe3yIIbTaTe YETO POXKIAIOTCS
MIPUYMHHBIC 3BCHbS W JIMYHOCTH, BBIXOJS 3a MPEACTBl 3TUX MPUYUHHBIX
CBsI3el, CaMOOIpENeNsIeT CBOE CyllecTBOBaHUE. JIMYHOCTH TBOPHUT CBOE
JTyXOBHOE OBITHE: OHA HAXOJWUTCSA B MOCTOSHHOM IIPOIECCE CTAHOBJICHUS,
BBIXOJIla 33 CBOHM MPENENbI, CaMO-TBOPYECTBA. bBBHITHE TPOHU3BIBACT
yenoBeka. UeoBeK HAaXOMUTCsS BHYTPH YHHBepcaiabHOro ObiTHs. OH co-
ObITHEH, MO0 OBITHE OTKPHIBACT €My CBOM CHIIBL. PealbHOCTh OBITHS
JIUYHOCTH OPHEHTHUPOBAHA Ha ONpPENeNIEHHBIC IS U IICHHOCTH. be3 Hux
YeJIOBEK HE MOT OBl OCMBICIUBATH CBOKO JKU3HB KaK HEKYIO IIEJIOCTHOCT,
HUMEIOIIYIO CMBICIT.

JIngHOCTh MPHOOPETAET OIMBIT HEMOCPEACTBEHHO-IMITUPUICCKUM
myTéM U OIMOCPEIOBAHHO-BHEAMITUPHUYCCKUM IYTEM: YMOITOCTHIKCHUEM,
AMEIOIIEM HE TPUPOAHOE, HE KYIbTypHOE, HE COIMalbHOE, a
TPaHCICHICHTHOE TIPOUCXOXKIeHHUE. TpaHCIIEHIUPOBAHNE JIMYHOCTA — 3TO
e JBIDKCHHWE OT JHWCTApMOHMU K HJICATBHOMY BOOOpaxacMoOMy
COCTOSIHUIO TApPMOHUM U COBEPIICHCTBA. B TpaHCIIEHACHTHOM MHUpPE HET
MPEMETOB  AMIMPHUYECKOrO0 MHpPa, HO 3TO MHDP HE CTOJNBKO
TOTYCTOPOHHHID, CKOJIBKO MHUP «YHCTBIX (OPM», COCTOSIIUN U3
(b yHIaMEHTATBHBIX CUMBOJIMUYECKHAX CMBICJIOBBIX KOHCTPYKITUH,
BBICTYTIAIONIHX, OJIHAKO, LIEHHOCTHO-CMBICJIOBBIM pEryasTopoM
SMIIUPUYCCKOr0 OBITHS JIMYHOCTH, 3ajaBas IUIAH OyJyniero wid obpas
«BO3MOYKHOT'O YCIIOBEKA». DTH «UUCTHIC (POPMBD) COCTABISIOT CMBICIIOBOE
TOJIC JINYHOCTH, 2 BO B3aUMOJICHCTBHU C HATMYHBIM e€ OBITHEM 00pa3yroT
U7ICaTbHBIA TPAHCIICHICHTHBINA MHUP.

JIMYHOCTh CyIIECTBYET HE TONBKO B TPHUPOJNE, B COIUAIBHO-
KYJIIETypHOH cpelle, HO W B TPAHCIICHACHTHOM MHPE YHCTBIX (OpM,
00pa30oB, KOTOpPBIC CHMBOJIM3HUPYIOT BBICIIEE €€ COBEPIICHCTBO. MIMEHHO
9TOT MHUpP TO3BOJISIET YEJIOBEKY CTaTh IEIOCTHOM JMYHOCTBIO, COOpaB
BMECTC CO3HAHHE, MBICITH, MOTHUBBI, NpPUAAB MM OOIIUA CMBICT U
rapMoHuto. [loBcemHEeBHOE OBITHE YAacTO JUIIECHO CMBICIA, W BCS JKU3HB
MOXKET TIPEBPATUThCI B OCCCMBICTHMIYY W Xaoc. M TOMBKO IYXOBHOE
TPAHCICHJICHTHOE CYIIECTBOBAHUE MPHUIAET JKU3HU IEHHOCTh, CMBICI H
3HAYUMOCTb.

JlyxoBHOEe OBbITHE JaéTCs HaM TONBKO B €ro  OTICIBHBIX
MIPOSIBJICHUSX Y HUKOT/Ia HE OTKPBIBAETCS IEIUKOM XOTS OBI B CHIIY TOTO,
YTO OHO HACTOJBKO JWHAMHUYHO M U3MCHUHBO, YTO «yXBATHTH», a TEM
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OoJiee «OTKPBITH EIUKOM» HEBO3MOXKHO. [lyXOBHOE BHEIIIHE HEJJOCKa3aHO
1 0OMaHYMBO, a BHyTPEHHE TAWHCTBEHHO U HEMPEACKa3yeMo.

JInanocth eCThb LIEHHOCTHO-CMBICJIOBOE oOpazoBanue,
TIPE/ICTaBIIsIONIEe COO0M KaueCTBEHHO YCTOWYMBOE, CYIIHOCTHOE SIIPO B
9K3HUCTCHIIMU YeIOBeKa. JIMYHOCTh Kak CYOBEKTUBHOEC SAPO B UEIOBEKE
TOSIBIISICTCSL HA ypoBHE pedekcuBHoro ObiTHst. Ho cBoeit 3aBepméHHOCTH
U TEIOCTHOCTH OHA JIOCTUTAeT TOJBKO HA YPOBHE JTYXOBHOTO OBITHSL.
JIM4HOCTH Ha ATOM ypPOBHE OBITHS €CTh JTyXOBHAs CyOCTaHIIUs, MOHAA, HO
9Ta CyOCTaHIMS HE €CTh HEYTO COBEPLIEHHO HEM3MEHHOE — OHa CIIOCOOHA
Pa3BUBATKLCS U COBEPIICHCTBOBATHCS.

JIMYHOCTh BBICTYIIAET KaK COBOKYITHOCTH OCHOBOITOJIATAOIIHX
Ka4yecTB YeJIOBEKa, KOTOPHIE CIIOCOOCTBYIOT €ro caMopeaju3alud M
CaMOCOBEPILEHCTBOBAHHIO, 3aCTaBIISIOT €r0 OCMBICIEHHO TBOPHUTH CBOIO
JKU3Hb, TpUIaBas SBICHUSAM IEHHOCTHBIA CMBICI M  3HAYCHUE,
TpaHchopMUpYS WX B CBOE TpaHCHeHmupyiomee ObiTre. I[loaTomy
JIUYHOCTH SIBJISICTCS IPHYUHON CaMOii ce0sl, TO eCTh CYOCTaHIIUEH, KOTopas
o0namaeT  HE3aBHCHUMBIM  JYXOBHBIM  OBITHEM,  IIEJIOCTHOCTEIO,
1IeTIeCO00Pa3HOCThIO, 1IEJIEHANPABICHHOCTHIO M CAMOOPTaHU30BaHHOCTBIO.
JIMYHOCTBIO ABJISIETCS TONBKO TOT YEJIOBEK, KOTOPBIN CIIOCOOCH MOTHITHCS
JI0 JyXOBHOTO ObITHA. JIOCTHTHYB JyXOBHOTO OBITHS, JHYHOCTB
CTaHOBUTCS AYXOBHOW cyOcraHummeil. Camoco3HaHusi, caMopeIeKCHH U
TBOPUYECKOH JEATENFHOCTH 31€Ch HEJOCTATOYHO.

JImgHOCTP — 93TO JyXOBHAs CYOCTAaHIMSI ¥ COBOKYITHOCTh
JIyXOBHBIX KAaueCTB WHIUBU/A, BO3HUKAIONIMX B TPAHCICHICHIMH Ha
OCHOBE IIGHHOCTHO-CMBICIIOBOT'O TIOHUMAHUS SIBJICHUHN U TPECTABIISFONTIX
co0Ol  yCTOMYMBOE  CYINIHOCTHOE SAPO €ro  SK3UCTCHIMATBHBIX
Mepe)KUBAHUM, KOTOpBIE  JIENAIOT €ro  CBOOOJMHBIM,  IICJIOCTHEIM,
TBOPYECKHUM, JIYXOBHBIM CYIIECTBOM. J[yXOBHOCTH — 0C0O00OC KayeCcTBO
JIMYHOCTH, OCHOBAHHOE Ha €€ CIOCOOHOCTH MPH IMTOMOIIY TPaHCUEH ICHIINH
CO3/1aBaTh CBOM IIEIOCTHBIA BHYTPEHHHUI MUP, OCMBICIUBAsI, OCCKOPBICTHO
OIICHUBAsT M YYBCTBEHHO IICPEKUBAs TONYUYCHHYIO WH(POPMAIMIO Ha
OCHOBE OOIICUYEITOBCUCCKUX HOPM HPABCTBEHHOCTH, W HAINPABISTH CBOIO
JESITETPHOCTh HAa JOCTHXKEHHWE HWCTHHBI, JOOpa, KpacoThl W JIIOOBH B
TIPOLIECCE CaMOCOBEPIIEHCTBOBAHUSL.

Hcxonst M3 BBINIEU3IOKEHHOIO, MOXHO CJeNaTh CIleAyIoIIne
BBIBOJIBI: BO-TICPBBIX, OT MPHPOJBI YEIOBEK HACIEAYET TOJIBKO CBOU
JKUBOTHBIE CBOWcCTBAa. JlyXOBHOCTH He mnepemaércs renetmdeckn. OHa
pOXTaeTCs B MyKaX CaMOCTPOHTENBCTBA. BO-BTOPBIX, KaXKIbI YEIOBEK
TBOPDUT CBOK JYXOBHOCTH CaM, IIO3TOMY JIYXOBHOCTH BCETr/a
WH/IMBUyaJIbHA, HEMIOBTOpUMA, €€ HENb3s 3aMMCTBOBATH y JPYrux. B-
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TPETbUX, AYXOBHOCTH PpOXKAACT JUYHOCTb, TO €CTb TOJBKO JIMYHOCTH
SABJIACTCA HOCUTECJIEM J1yXa.

Ceknus npoodjgem IKOHOMMUKH H
YOIpaBJECEHUA

NCCIIEAOBAHMUSA PBIHKA TPY JIA:
IKOHOMUWYECKHUE, COHUOJOI'NMYECKHUE N
IICUXOJIO'NYECKHUE ACHHEKTbBI

Menvwuxos B.B.,
Jayzasnunccxuii Ynusepcumem, Jlameus,
men.: +371 65428629, e-mail: szZf@du.lv

PeilHOK Tpyma Kak COIMANIbHO-DKOHOMHYECKash PEalbHOCTh
SIBIISIETCS CJIOKHEHIIMM HMHCTUTYIIMOHAIBHBIM O0pa30BaHUEM, LIEIIOCTHOTO
TEOPETHYECKOTr0 MpeCTaBIEHHsI O KOTOPOM ele He copmupoBano [1]. B
HallleM CiTydae pPhIHOK ITOHUMAETCS MPEX/Ie BCEro KaK MHCTUTYIIMOHAIBEHOE
oOpa3zoBaHHe, CHCTEMa HOPM M IIPaBWJI JSKOHOMHYECKOTO MOBEICHMS,
KOTOpasi JiejlaeT BO3MOXHBIM (MJIM HEBO3MOXKHBIM) 3(QQEKTHBHBIH 00MeEH
HSKOHOMHUYECKHMH PECYpCaMHU MEXK/y areHTaMHU PhIHKa.

[Ipn aTOM pBHIHKKM TpyJda OTIMYAIOTCS OT JPYrHX PHIHKOB. B
OTIIMYMW OT TOBAPHBIX PBIHKOB PHIHKA TpyJda, KakK NpaBWio, He
KOHKypeHTHbl. OHHM  MOTyT  XapaKTepH30BaThCS  HECHpaBEIUINBBIM
paszeneHWeM — pBIHOYHOM  Biacth  (Mexnay — paboromatensiMu U
paboTHUKAMMU), HECOBEpUICHHON MOOMJIBHOCTBIO pabOTHUKOB,
HEIOCTaTOYHON  WH(popMarmedl, a TakkKe JUCKPUMHHAIMCH. OTu
HECOBEPIIEHCTBA CO3/IAIOT PEHTY B OTHOIIEHHUSX 3aHATOCTH, KOTOpYIO 00e
CTOPOHBI MOTYT TOMBITATECA Y3ypnupoBath. Koryia rneperoBopHast mo3uuus
paboTHHKOB ci1aba, 3TO MOXET BECTH K HEUECTHBIM U Hed(P(EKTUBHBIM
pesynbratam. Hampumep, paOorojaTean MOTYT HENOIIaYMBATH TEM
paboTHHKaM, KOTOpbIe HE MOOMIIBHBI, 3aCTaBJISITh PAOOTHUKOB TPYIUTHCS B
OITACHBIX YCJIOBUSX MJIM JUCKPUMHHUPOBATH YSI3BUMBIE TPYIIITHI.

KavecTBo phIHKa TpyJa OOBEKTHBHO OLEHHTH BECbMa CIIOXKHO.
PeanpHblii  pBIHOK Tpyaa He opHOpojaeH, oH auddepeHunpyercs
(YHKIIMOHANBHO HAa  MHOXECTBO  OTHOCHTEIBHO  CaMOCTOSTEIBHBIX
CEKTOpPOB, YacTO HE CBSA3aHHBIX JPYr C JPYrOM U Pa3/ENEHHBIX MEXKIY
co0Olf  MHOTOYHCIIEHHBIMH  TEXHOJIOTHYECKUMH,  COLUUAIBHBIMA U
WHCTUTYIMOHATBHBIMA Oapbepamu. Kpome TOro, cucrema 3aHITOCTH,
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BO3HMKAIOIIAsi B  paMKax 3TOr0 JMBEPCU(PHUIMPOBAHHOTO OIS
CHELUAIM3UPOBAaHHBIX ~ pabOYMX MECT, HAXOOUTCS IOA  CHIIBHBIM
BO3/ICHCTBUEM COLMAIILHOM CTPYKTYpPBl, HCTOPHYECKH CIIOKUBIIEHCS B
obmiecTBe, a TaKKe OTpaKalOIleH ee  CHUCTEMbl  COIMAIBHON
cTpaTndUKaLIK, KOTOpasi ONpe/elsieT OCHOBHBIE ITapaMeTPhl «CENEKIIHNY,
PEKPYTHPOBaHUS U HaiiMa paboYei CHITBIL.

B JlatBum HamOonee aKTUBHBI Cpeld HCCIeIOBaTenel phIHKA
TpyZa SKOHOMHCTBI M cOLHMONOrd. Kak H3BEeCTHO, SKOHOMHCTHI TpEXkK/e
BCET0 MCCIENYIOT PHIHOK TpyJa KaK TUHAMHUYECKU (akTop, BO MHOI'OM
OIPEIEISIONINH PUPOCT HOBOW CTOMMOCTH, SKOHOMHYECKOI'o Oorarcraa
cTpaHbl, pervoHa. [Ipy 3TOM OCHOBHOE BHHUMAaHHWE YIENSETCS TaKUM
(eHOMEHaM Kak NpeUIoKeHHe TpyJa, CIpoc Ha TPYyH, 3apaboTHas TJara,
WHBECTHLIMH, Oe3paboruiia. B Oomee IIMPOKOM acnekTe 3KOHOMHCTHI
HAYMHAIOT TOBOPHUTH 00 OOBEKTUBHBIX XapaKTEPHCTHKAaX KayecTBa PbHIHKA
Tpyna, TpeXIe BCEro B TaKWX KaTeropusix Kak os¢ddexTuBHOCTS 1
3JIACTUYHOCTb.

Cormmonoru TaKkxke UTEpeCcyroTcs MHOT00pa3HbIMU
COCTaBJSIFOIIIMMHU KauyecTBa pPBIHKA TPYJa, HO B OCHOBHOM C MO3WIIMU HX
CyOBEKTHBHBIX OLIEHOK paboTHHUKaMu, paboranarensmMu u
WHCTUTYIIMOHAJIBHBIMUA areHTamMu. [Ipu S5TOM IIEHTpajJbHOE MeECTO B
COIIMOJIOTMYECKOM aHaJM3e JOJDKHA 3aHMMAaTh IpoliieMa JeTepMHHAINU
pBIHKA TpyZJa TOH CHUCTEMOM COIMAIBHOM CTpaTH(UKALMK, KOTOpas
CJIOXKHJIAch B IAHHOM OOIIECTBE.

[lcuxomorn wM3ydyaroT OCOOEHHOCTH COBPEMEHHOW MOTHBAIUH
TpyZa, COLMANIbHBIE MTPEJCTABICHHUs] YYACTHUKOB PHIHOYHON KOHKYPEHIMH
00 OTHOWICHWSX HalitMa M MPOAaXH padoueil cuibl. ICXOIHBIM ITyHKTOM
aHanmu3a sBIsieTcss (opManm3anys NPUYUH, 3aCTAaBISIONIMX HWHIWBUIOB
paborars. MHOTO HOBOTO M HHTEPECHOT'O TICHXOJIOTH MOT'YT HAaHTH B TaKHX
OTHOCHTEJIFHO MAaJIOM3YYCHHBIX  SIBJIGHUSX KaK HMHTEPHET-3aHSATOCTb,
@)XHOTaXHBIHM CIPOC Ha OT/IENbHBIE NPO()ECHH, MUTPAllMOHHAS AKTHBHOCTb.

Jlis pemieHusi SKOHOMHYECKNX, COIMOJIOTMYECKHX W MHBIX 3a7ad
TIOBBILIIEHUST KadecTBa pbIHKa TpyAa B JlaTBUM 3a mOCIEAHUE TOJBI
npoBezieHa Oorbnas MccieaoBaTenbckas padora. B wacnoctn, MHCTHTYT
COLMAJIBHBIX MCCIIe0BaHUH JayraBmuicckoro Y HUBEpCcuTeTa COBMECTHO C
pSIOM HAyYHBIX IIEHTPOB JIATBHUHCKUX BBICHIMX Y4YEOHBIX 3aBEACHHH C
HOs10pst 2005 roma mo uroHb 2007 Toma pearn30BBIBAT UCCIICIOBATEIBCKAN
npoekt EBponeiickoro Coruansaoro ¢onaa «Cnenududeckne npooiieMbl
phiHKa Tpyaa JIaTBMM M ee PErHoHOB» . B OCHOBE MPOEKTAa TPH YaCTH

*

Hamuonanenast mporpamma «MccnemoBanust peiHka Tpyaa» CrpykrypHOro donna
Epomeiickoro Coro3a — MpoeKT ucciaenoBaHuss MuHucTeperBa OnarococtostHus — Ne
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(9KOHOMHUKO-CTaTHCTHYECKasl, WHCTUTYIHOHAIbHAsT W COLMOJIOTHYECKas),
Kaxgash W3 KOTOPbIX HWMEeT OIpe/eIeHHOe 3HaYeHHWEe B paMKax
uccienoBaHus. Bce wacTu uccienoBaHus CBS3aHBI MEXIy COOOH M omHa
Ipyryto  jgomoiHsoT. OpHako B HCCIEJOBAaHWM  JIOMHHHDPYET
coyoornieckuii moaxon. B wactHocty, onpomeno 10177 paGoTHUKOB U
6066 paboronareneil, a TaKKe NPOBEAECHBI HWHTEPBBIO C DKCIEPTAMH,
Oecensl B (okycrpymmax.  CoIMONOTHYECKass YacThb  MPOrPaMMBbI
nccieoBaHus ObUIa OCBElIeHa B JIOKiIaje aBTopa «KadecTBo pelHKa Tpyna
(coumonornueckuii aHainu3 B3aUMOOTHOLIEHUH «paOOTHUK-pabOTOIATEINb
B JlarBum)» nHa VII mexnmyHaponHoil HaydHoll KoH(pepeHumu «Hosas
SKOHOMHKA U OOIINECTBOY», MpoBeaeHoi B Mae 2006 roma JIroOmuHCKAM
KaTonumdeckuM yHuBepcuteTroMm Hoanna ITana 11 B TTosbire [2].

KoHKypeHTOCIIOCOOHOCTh AIKOHOMHYECKHX CYOBEKTOB B HOBBIX
YCIIOBUSIX BCE OOJbIIE ONPEAEseTCS HE TOJNBKO TPaAUIMOHHBIMU BUIAMH
Kalirana, a pa3iMyHbIM OOBEMOM CJIOXKHOTO IO CTPYKTYPE COBOKYITHOT'O
Kamurana 3Toro cyobekta. Cpemu pecypcoB, O KOTOPBIX HPUXOIHUTCS
pasMbIILIATE  Monofexu  JlaTBum, crpemsimeiics K - II00aJbHOU
KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSIX OTKPBHITOH M HEOOJBIIONH SKOHOMUKH
JlatBumn, He TONBKO OoOraTcTBa M 3HAHWS, KaK JBa KIIOYEBHIX THIIA
PECypCOB, HO M COIMAIIBHBIN KalUTall, «yMEHHUE JIePKAThCS», T10JI, BO3PACT,
3JI0pOBbE, ATHUUECKAS ITPUHAUICKHOCTh, BHEITHUN BUA U MHOTHUE JpYyrue
YMEHHS U Ka4ecTBa.

Pe3ysnbraThl MccnenoBaHusl CBUIETENBCTBYIOT, YTO B JlaTBuM Her
€IMHOr0 PhIHKA Tpyna. PeiHOK Tpyna B JlarBum «monsipen»: Pura u Bes
ocranbHas JlaTBust. DTo JeeHre, 10 MHEHHUIO ONPOIIEHBIX paboToaaTenel,
00pa3yroT Takue 00CTOATEIHCTBA KaK:

e reorpaduyeckoe pasMelIeHHe PETHOHOB, KOria crenuduyeckue
CeTH JIOpOT, pa3Mephl JIECOB W IUIOAOPOJAHOM 3eMiIM M JAp. 00pasyroT
pa3IM4HBIE CTPYKTYPbl SKOHOMUYECKOH JIESTENEHOCTH,

e cienrka oOTpaciei, OCOOEHHO pa3iu4yusi B JIOXOAHOCTH
WHBECTHPOBAHUS,

® pa3nuuusl B YpOBHE 00pa3oBaHHUS M KyJIbTYpHl 110 PErHOHaM, a
TaKXe B paclpoCTpaHEeHUH HAPKOMAaHUH U aJIKOrOJIU3Ma.

Jurepartypa

VPDVESF/NVA/04/NP/3.1.5.1./0001/0003 «Crerupudeckne TpoOIeMbl  pPBIHKA — TPyIda
JlaTBuu u ee pernoHOBY (PYKOBOAUTEINb McclenoBanus [lerepuc PuBxka — mpopeKkTop 1Mo Hayke
JlatBuiickoro CEIbCKOX 03511 CTBEHHOT O YHUBEPCHUTETA, PYKOBOJIUTEIH IPYIIITBI
COLMOJIOTUYECKOT0 aHAM3a W 00paboTKH JaHHBIX Bragumup MEHBIIMKOB — JeKaH
DdakyibTeTa CONUATBHBIX HAyK J[ayraBMIICCKOr0 YHUBEPCHTETA)
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YEJIOBEUECKWHN KATIUTAJI B IATBUM:
NMHBECTUIIMU U OTJAYA

Banaac 0yapo Anvbepmosuu
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Ten. +37129274119, E-mail: eduardsvanags@inbox.lv

Onpeoenenue mepmuna '"venoseveckuii kanuman' u e2o ucmopuueckuil
acnexm.

UYenoBeuecknii KamuTanx - 3TO COBOKYMHOCTh 3HAHHWH, HaBBHIKOB,
KOMIIETEHIIMA W Jpyrux  aTpuOyTOB,  COCTABISIOIIMX  OCHOBY
SKOHOMMYECKON aKTHUBHOCTHU. BrniepBele TepMuH '"denoBedeckuil xamuran”
NPUMEHWST  aMepuKaHCcKkuil skoHomucT Teomop Ilymer, ero ke
mocienoBarens Idpu  bekkep pa3BWiI  JaHHYIO HJACH, OOBSCHSIA
3¢ PEKTUBHOCTH HHBECTUPOBAHHS B YEIOBEUECKUI KaITUTaI.

W3navanbHO 00 WHBECTUPOBAHMM B YEJIOBEYECKHH KaItUTal
TOBOPHJIOCH TOJBKO B KOHTEKCTE ITOBBIIIEHUS YPOBHS 00pa3oBaHMs, a
TaKke NPOPEeCcCHOHATBLHBIX HABBIKOB 4YeNOBEKAa. B HamM JHU TOHSATHE
YEJOBEYECKOr0  KalWTajla CYIIECTBEHHO PACHIMPWIIOCh.  DKCIIEPTHI
BcemupHoOro 6aHka B MOHSITHE YEJIOBEUECKOTO KaIMTala BKIIOYAIOT TAKXKe
MOTPEOUTENHCKAE PpAcXOAbl, T.€. pPAacXoAbl Ha TMUTaHUE CEMBH, Ha
o0Opa3oBaHHE W 3[I0POBbE, PACXOAbl Ha JKWIBE M KYIBTYPY, a TaKke
pacxozipl rocyiapcTBa IO AaHHBIM IO3MIUSAM. B HamOonee mmpokom
MOHMMAaHUK  YEJIOBEYECKMH  Kamutal - 9TO  MOLIHBIA  (axTop
SKOHOMHYECKOTO DPa3BHUTHS, a TaKXKe JBUraTelb pa3BUTUS OOIIecTBA M
cembd. B 2000 rogy OpraHuszanusi 5KOHOMHYECKOTO COTPYJHHYECTBA U
passutust (ODCP) yrBepawia cleayronlyee OINPENeiIeHUe JaHHOTO
TepMuHa: ''demoBeueckWil KamuTan' ~o3HayaeT "3HaHWS, HaBBIKW,
KOMIICTCHIIMA W aTpUOYThI, KOTOPBIMH O0JaJaeT WHIWBUI U KOTOPHIC
cOOCOOCTBYIOT CO3J@aHUIO JIMYHOT'O, COLMAIBHOTO M HKOHOMHYECKOTO
6narococrostHus". Bbinenaror 3 OCHOBHBIX BHJAa YEJIOBEYECKOrO
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Kanurana: 1) JUYHBIA (MHIMBHIYaJbHBIN) YeIOBEYECKHH KamuTai, 2)
YeJOBEYECKUH KaIluTan HpennpusTus (opraHu3anun); 3) HalMOHAIBHBIN
YeJI0BEUEeCKUI KamuTal.

EBponeiicknit conmaneubiii onn (ECP) B xauectBe opHOro U3
MIPUOPUTETOB  CBOEH  JEATENbHOCTH BBHIJBUIacT HHBECTUPOBAHHE B
YeJIOBEYEeCKUH KamuTajd B Pa3M4HbIX cTpaHax EBpombl. Texymmuid nuxi
mianupoBanust EC® anutcst ¢ 2007 mo 2013 roa U OCHOBHBIM MPUHILIUIIOM
JIAHHOT'O IMKJIa SBJSIETCS "MHBECTHpOBaHUE B Jrofaed". B maHHbIN nepuon
BpPEMEHH B TPOEKTHI CIIOCOOCTBOBAHUS TPYIOBOH 3aHSATOCTH HACEJIEHUS
IUTAHUPYETCS BIOXKUTH 75 MWUIMApJOB €BPO, YTO cocTaBisgeT okono 10%
obmero Oromkera EBponelickoro coroza. duHaHCHpOBaHUE ONpENENEHO
JUI  CIENYIONIMX TIPHOPUTApHBIX oOnacTell: 1) TMOBBINIEHHE KavyecTBa
yejoBedeckoro kamutana (34% or oOmero ¢QuHaHCHpOBaHMA); 2)
CIocoOCTBOBaHUE JOCTYITHOCTH TPYAOBOM 3aHsaTocTu HaceneHus (30%); 3)
TIOBBILIIEHNE HAaBBIKOB PAOOTHHUKOB, TPEINPHATHA W TpennpuHAMAaTenei
MIPUCIIOCAa0IMBATECA K HAcToAmMM M Oynymumm m3MmeHeHusiM (18%); 4)
BKJIIOUEHHE B AEATEIHHOCTH OOIIECTBA COLMAIBHO HE3AIUIIEHHBIX JIOAEH
(14%); 5) ycunenme nesTENPHOCTH TOCYJApCTBEHBIX YUPEXKICHHH Ha
TOCYIapCTBEHHOM, pErMoHaJIbHOM ¥ MecTHOM YypoBHsX (3%); 6)
MoOMIM3anust B 00IacTu TpyMoBO# 3aHsTocTH Hacenenus (1%). B kaxmom
KOHKPETHOM pErMoHe paclpeieieHue CpeACTB OyleT OTIu4aThCsl B
3aBHCHMOCTH OT MECTHBIX M pPETHOHAJBHBIX INPHOpUTETOB. Kak yxke
YIIOMHUHAJIOCh BBIIIE, OJJHUM M3 OCHOBHBIX NPUOPHUTETOB (PHAHCHPOBAHMS
SIBJISIETCS MTOBBIIIIEHHE KAYeCTBA YEIOBEYECKOr0 KanuTaa.

Hneecmuyuu u omoaua om uenogeueckozo kanumana ¢ Jlameuu

Y4uuTeIBas TO, 4YTO CpPEIHECPOYBIC JOKYMCHTBHI IIAHUPOBAHUS
(2007-2013 rr.) KaK HAIMOHAJBHOrO, TAK M PETHOHAIBLHOIO 3HAYCHUS
CBSI3BIBAIOT POCT HAPOIHOTO XO35HCTBA JIaTBHU C pa3BUTHEM YCIOBEUSCKUX
pecypcoB, oOpa3oBaHHEM, HAYKOM M WHHOBAIMSIMU, BO3HHKACT BOMPOC -
KakuM O00pa3oM BO3MOXHO OOCCIECUYUTh JaHHBIH POCT B YCIOBHSX
YCWJICHHOH SMUTPAlUU KUTEICH, NeMOorpadUuecKoro Craja W CTapeHUs
obmectBa. [lonuTHKa pEerHOHAIBHOIO Pa3BHTHS TOCYNApCTBa, a TaKXKe
CTpaTeTUW Pa3BUTHS PA3IUYHBIX PErHOHOB JlaTBMM -  PHIKCKOTO,
KYp3€MCKOT0, BH/I3EMCKOTO, 3eMTaJIbCKOI0 u JIATTaJILCKOTO,
MPEIyCMATPUBAIOT PABHOMEPHOE Pa3BUTHE W POCT JAHHBIX TCPPHUTOPHIA.
Tem He MeHee pa3BUTHE 3aTPYAHEHO, TaK KaK CTPYKTypa KHUTEICH
rocylapcTBa pacrpejelieHa HepaBHOMEpHO. Bo Bcex JIaTBHHCKHX
PETHOHAX, WCKIIOYas OKOJOPWXKCKUA PETHOH, OXUIACTCS YMCHBIICHUE
KOJIMYECTBA JKUTENCH, YMEHBIIACTCS TAaKKE YHUCIO MIKOJIGHUKOB U
CTYJICHTOB B Y4YcOHBIX 3aBeJCcHUsAX. JlaTBHWIICKHME TOpONa W PETHOHBI
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CTaJIKUBAIOTCS CO CTAPEHHEM JKUTENed, KOTOpOoe MPOUCXOIUT ObICTpee, YeM
B cpenHeM B EBpocorose. Taxxke B cTpaHe HaOII0aeTCsl HEJOCTATOK JieTel
Pa3HBIX BO3PACTHBIX TPYIIIL.

WuBectunuu B 4enoBedyeckuil kamutan B JIaTBUM HaxoJsATcd Ha
CPaBHUTEJIBHO  BBICOKOM  YpOBHE, 4YTO TOATBEPXKIAIOT  JIaHHBIE,
oroOpax€HHbIE Ha pHuC. 1.
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Puc. 1 UuBecTHIIUMY B YeJI0BEYECKHI KANIMTAJI B PA3JIM4YHbIX eBPONECKUX
crpanax B 2006 r. (Teic. nojaapos CIIA)

Ucrounuk: Ederer, P., Schuler, P., Willms, S. (2007) The European Human
Capitd Index: The Challenge of Central and Eastern Europe. Lisbon
Council Policy Brief, Vol.2.

Jaunbpie, oroOpax€HHBIC Ha puC. | IOKAa3bIBAIOT, YTO YPOBECHb
WHBECTUIMI B YEIOBEYECKUI KamuTal B JIaTBUM CPaBHUTENHHO BEICOK,
orepexasi ypOBEHb MHBECTHIIMN B TaKWX CTpaHax, kak Typrws, PyMmbraus,
Bonrapus u CnoBakus. AHAIU3UPYSI BEIUYUHY PA3IUYHBIX KOMIIOHETOB,
COCTaBIIAIOMUX OOIIMI 00BEM HMHBECTHUIMH B YeOBEUECKHMHA KaIUTAall,
CleIyeT OTMETUTh, YTO B JlaTBWM, B CpPaBHCHUH C JAPYTUMHU CTpaHAMU,
HAWOOJIBbINAST JTOJIT WHBECTHUIIUN MPOXOJUTCS HA MOMICPKKY CO CTOPOHBI
ceMbr W MKONBI (OKOMO 2/3 or o0mero o00bEMa WHBECTUIMHA B
YEeJIOBEUCCKUIA KaImUTald), a TaKXkKe IOCICHIKOIBHOro o0pa3oBanus (BY3,
TEXHUKYM U T.1.). B CBOIO odepenp 0N MHBECTHIIUN B YEIOBEUCCKHI
KamuTaJl TI0 MECTy pabOTHI YeioBeKa JTOBOJIBHO Maja. B HacTosmiee BpeMs
JIATBUIMCKUE TIPEANPUITHAS HEOXOTHO WHBECTHPYIOT CPEJICTBA B MOBLINICHUE
KBaMU(UKAIMA pPAOOTHUKOB, YTO, B CBOK OdYepeIb, OTpaKaercs Ha
KadecTBe paboyell CUIIB U Ha MPOU3BOAMTENBHOCTU Tpyaa. OYeBHIHO TO,
YTO JIATBUUCKHE TPEIIPUATHS JOIDKHBI OBITh 3aWHTEPCCOBAHBI B
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TIOBBILIIEHNH KayecTBa paboueil Cuitbl, 4To B JajbHeineM obecnieunr Oomnee
3¢ GEKTUBHYIO IEATEIEHOCTD TaHHBIX MPEIPUSITUN.
bubauozpagua
1. Shultz, T. (1968) Human Capital in the International Encyclopedia
of the Social Sciences. New Y ork.
2. Ederer, P., Schuler, P., Willms, S. (2007) The European Human
Capital Index: The Challenge of Central and Eastern Europe.
Lisbon Council Paolicy Brief, Vol.2.
3. Kioukos, B. (2004) Yenoseueckuit kanuman u eco pazeumue. B
KHuee: Dxonomuyeckas meopust. Tpancghopmupyowas IKOHOMUKA.
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YEJIOBEUECKHUM KAIIUTAJL - PAKTOP PABBUTHSI
NHHOBAIIMOHHOHU SKOHOMMUWKH
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IMonstre yenoBeueckoro kamurana (Human Capital) mosiBuiocs B
nyOMMKAIMsIX BTOPOM mMoNoBUHBI XX Beka B paboTax aMepUKaHCKHX

YUEHBIX-3KOHOMUCTOB Teojiopa Hlmeua5 u [opu BeKKepa6

[Ipu cymecTBOBaHUM OOJBIIOTO KOJIMYECTBA OMPEICIICHUI U BUIOB
,,d€JIOBEUYECKOr0 KamuTajga®, 3TO TOHATHE, KaK MHOTHE TEPMUHBI,
TIPE/ICTaBIsIET CO0OH ,,MeTadopy, MEPEHOCHT CBOMCTBA OAHOTO SBJICHUS Ha

JPYroe Mo o0LIeMy JUIsl HUX MpU3HAKy™' .

UenoBeyecknii KamuTal - 3TO BaKHEWIIas COCTaBHAas 4YacTh
COBPEMEHHOI'O IPOU3BOJUTENBHOrO KaluTanda, KOTOpas MpeacTaBIcHa
CBOMCTBEHHBIM  4YeJOBEKy OoratelM  3amacoM 3HAHWH, Pa3BUTHIX
CHOCOOHOCTEW,  ONpeNeNseMbIX HWHTEJUIEKTYyaJbHBIM W TBOPYECKHM
MOTEHINATIOM

®Shultz T. Human Capital in the International Encyclopedia of the Social Sciences. N.Y ., 1968,
vol. 6.
®Becker, Gary S. Human Capital. N.Y..: Columbia University Press, 1964.

MupoBasi 5)KOHOMHKa ¥ MeXyHapoaHsle otHoueHus, 2001, Nel12, C.49.

110



Iloxg yenoBeuyeCKMM KamWTajloOM IIOHMMAIOTCSA 3HAHMS, HABBIKH U
CII0cOOHOCTH YyeJIoBeKa, KOTOpbIE CONIEUCTBYIOT pocty ero
MIPOU3BOJUTENLHON CUIIBI. YelloBeUEeCKUIl KaluTall, - KaK ONpeAessioT ero
OONIBIIIMHCTBO YKOHOMHKCTOB, - COCTOMT W3 TPHOOPETCHHBIX 3HAHUM,
HaBBIKOB, MOTHMBAIlMi M DHEPrHM, KOTOPHIMU HAJEJIEHbl 4YEJIOBEUECKUE
CYILIECTBA M KOTOPbI€ MOT'YT HCIIOJIb30BATHCA B TEUEHHE OIPEAETIEHHOrO
nepuojia BpeMEHHU B LIENSIX MTPOU3BOACTBA TOBAPOB U ycnyr8

[ToHsATHE ,,YeNOBEYECKUH KamuTan TpuoOpeTaeT B HACTOSAIICE
BpeMms Ooibimoe 3HaueHue. CeromHs W3ydeHHE MPOOJIEeM TOBBIIICHUS
(G (GEKTUBHOCTH  WCIIONB30BAaHHUS  MPOU3BOAUTENBHBIX  CHII  JIIOJICH,
pEATU3YIONIUXCS B COBPEMCHHBIX YCIOBUSX B (POPME YEITOBEYCCKOTO
KanuTana, BBIJBUTAETCA B paspsj MEPBOOUYEPENHBIX 3aJau B CTPYKTYpe
COIMAJIbHO — HSKOHOMHMYECKHX HCCIEAOBaHUW. OTO Mpelnoyaraer
MIPOBENICHUE NTYOOKUX HAYYHBIX UCCIICIOBAHUN TaHHOM MPOOIEMBI.

Oco0EeHHOCTH YeI0BEUECKOro Kanuraa:

® B COBPEMEHHBIX YCIOBHAX YEIIOBEUECKUH KaIruTan SBISIETCS
IJIaBHOM [IEHHOCTHIO OOIIECTBA W TJABHBIM  (aKTOPOM
9KOHOMUYECKOr'0 POCTa;

e (opMHpOBaHHE YETIOBEUECKOrO KaluTaga TpedyeT OT caMoro
4eJI0BeKa U BCEro OOIeCcTBa 3HAUUTEIbHBIX 3aTPaT;

e  YEIOBEYECKMH KamnWTall B BHJE HABBIKOB M CIOCOOHOCTEH
SIBIISIETCS  ONpPEACTCHHBIM  3allacoM, T.e. MOXET OBITh

HaKaIllJIMBa€MbIM

o YEJIOBEUECKHH KaIlUTall MOXKET (1)1/131/1qu1<1/1 HU3HAIIMBATHCA,
9KOHOMUYCCKH HU3MCHATH CBOIO CTOUMOCTB u
AMOPTHU3HUPOBATHCA,

®  UEIIOBCUCCKUM KAaIUTANl OTIUYACTCS OT (DPU3UUECKOro KaruTalia
10 CTENEHU JINKBUIHOCTH;
®  YeNOBEUECKHH KamuTajl HEOTAENUM OT €ro HOCHUTENS — KUBOH
YeJI0BEUECKOM JIMYHOCTH,
®  HE3aBHCHUMO OT HCTOYHHKOB (DOPMHUPOBAHHS, KOTOPHIC MOTYT
OBITh TOCYJapCTBCHHBIMH, CEMCHHBIMH, YACTHBIMH U Jp.,
HCIOJIb30BaHUE YEJIOBEUECKOro Kamuraia v MoJydeHUe MPsMbIX
JIOXO/IOB KOHTPOJIUPYETCSl CAMUM YEJIOBEKOM.
WHHOBaIMy — KIIFOUEBOW (haKTOp YCOBEPIICHCTBOBAHUS IIpoIecca
MIPOM3BOJICTBA M KOHKYPEHTOCITOCOOHOCTU CTpAaHBI, MOBBINICHUS YPOBHS U

8Huxonaesa M.I1. dxonomuueckas Teopus. /— M.: Guncratunpopm, 2002r-c148.
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KadyecTBa JKM3HM HaceneHHs. CoOBpeMEHHOE BHJEHHE OOILIECTBEHHOTO
Pa3BUTHS UCXOIWT W3 NMPU3HAHUS, YTO UYENIOBEK SBIISETCS M MCXOAHBIM U
KOHEYHBIM IYHKTOM COLMAJIbHO-DKOHOMUYECKOTO Ppa3BUTUS C YUETOM
0e3rpaHUYHOCTH BO3MOXKHOCTEW HCIIONB30BaHHUS [aHHOTO pecypca Ui
SKOHOMMYECKOI'0 PA3BUTHS.

VHHOBallMOHHAsT 3KOHOMHUKA - 3TO SKOHOMHKA, CHOCOOHAs
HaKalUIMBaTh M NPUYMHOXATb  IOJIOKUTEIbHBIM  CO3MIATENbHBIN
YeJI0BEUEeCKUI KamuTal.

VHHOBallMOHHAsT ~ SKOHOMMKAa  pa3BUBAeTCi  COBMECTHO U
mapajulebHO € POCTOM KadecTBa U CTOMMOCTH — HAKOIUIEHHOT'O
YeJIOBEYECKOro KamuTajla, U 4eJIOBEYECKUI KamuTaa SBJSETCS INIaBHBIM
(hakTOpOM €€ Pa3BUTHS.

VHHOBallMOHHAsT JKOHOMHUKAa - O3TO OKOHOMMKAa 3HaHMH U
BBICOKOKAUECTBEHHOI'0 YEJI0BEUECKOr0 Kanurana.

VHHOBAaIMOHHON SKOHOMHUKE TMPUCYIIH  CIIEAYIOIHe 0a30BbIC
TIPUHIMIIBL, TPU3HAKK U HHAUKATOPHI:

e  BrICOKOE KauecTBO UeI0BEUECKOro KanuTana,
Bricokunii MHAEKC YKOHOMHUYECKON CBOOO/IBI;
Beicokuit ypoBeHb pa3BuTHsl 00pa30BaHUs M HAYKH,
BrIcOoKOE 1 KOHKYPEHTOCIIOCOOHOE KaYeCTBO JKU3HH;
Beicokast 10111 ”HHOBAIMOHHBIX NpeArpusTHi (cBbime 60-
80%) ¥ MHHOBAIIMOHHOM MPOAYKIINY;
e 3amenieHne B HaIMOHAJIHHOM OOraTCTBE NPUPOJHOTO H

(PU3MYECKOr0 KAIIMTAJIOB YEIOBEYECKUM KalluTajIoM;

e  KoOHKypeHIHs U BBICOKHI CITPOC Ha HHHOBAIIH,

e  U30BITOYHOCTH  HWHHOBAIMA W, KaK  CJEICTBHE,
obecricueHne 3()(QEKTHBHOCTH YacTH W3 HHX 3a CYET
KOHKYPEHIIUH;

WHnnpyanyst HOBBIX PHIHKOB;
e  [IpuHimn pazHooOpa3us PHIHKOB,;
e  UHupaycTpus 3HaHUH U UX SKCIOPT.

YenoBeuecKUd KalWTajd - OSTO WHTEHCUBHBIA  CJIO0KHBIA
MPOU3BOMUTEIBHBIN  (PaKTOp  Pa3BUTHA DKOHOMHKA W  OOIIECTBA,
BKJIFOYAFOITHI TPYJ0OBBIE pecypcsl, 3HAHUA, HUHCTPYMEHTBI

WHTEJUIEKTYaIbHOTO M OPraHW3alliOHHOTO TpyJa, Cpeay OOWTaHus |
WHTEJUIEKTyalbHOH ~ paboThl,  obOecreunBaromue  3(pQEeKTHBHOE U
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paumoHanbHOe QyHKIHOHMpoBaHue UK kak mponsBomuTenbHOro (hakropa

pa3BnTm.9

YenoBeyeckuil KanuTaa B COBPEMEHHBIX YKOHOMHUUYECKHX CHCTEMax
SIBIISIETCST HEOOXOMMBIM CaMOCTOSITEJIBHBIM PECYPCOM M UMEET Ba)KHOE
3HAYeHHWE I OOECMeYeHHs HAIMOHAIBHON KOHKYPEHTOCIIOCOOHOCTH.
Pa3BuTHEe YeJIOBEYECKOrO KamuTajga, Kak OCHOBHOrO (hakropa pa3BUTHS
WHHOBAIMOHHOW 3KOHOMHKH — TpeOOBaHUE CEeroaHsmiHero aus. ILleHTpom
MPUIOKEHUS TJIABHBIX YCUJIMH TOCYAapCTBa JOJKEH CTaTh yelioBeK. Yem
Oobllie  BO3MOXKHOCTEH —  00pa30BaTENbHBIX, HHTE/UIEKTYaIbHBIX,
UH()OPMAIIMOHHBIX U T.J. — OyIeT MMETh KaKIbli uieH OO0ILIecTBa, TEM
BBIIIIE HMHTE/UIEKTYaIbHBIH pECypC BCed HalUM W TOCYAapCTBa, TEM
JMIUHAMHYHEE TEMIIbI POCTa YKOHOMHUKH, TEM 3HAYUTEIbHEE BO3MOKHOCTH
oO1ecTna.
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The role of lifelong learning for the provision of human resource
quality becomes more topical on the conditions of economic globalisation,
continuous scientific and technological progress, and growing socio-
economic competition of regions. The state political decisions on the long-
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term development drategy and successive regulatory enactments shall
provide a single system for the achievement of the set goals to create pre-
conditions for the increase of human resource quality. However, a separate
research isrequired for a complex study of legal and regulatory enactments
on human resources and lifelong learning. The present paper focuses on the
analysis of basic issues — strategic targets of lifelong learning devel opment
within the context of human resource devel opment.

Key words lifdong learning, education, human resource
development, policy planning documents, adults, Latvia.

Legal enactmentsregulating lifelong learning

Several laws regulating the education sphere which have been
improved in compliance with norms adopted by the EU Member States are
effective in the Republic of Latvia Genera regulation of education is
prescribed by the “Education Law’’ (the Parliament of the Republic of
Latvia, 1998, with amendments) and specific sectoral laws thus ensuring
balanced and clear regulation between general and specific legal standards.
" Education Law'’ determines groups of persons who have the right to
education in Latvia (Izglitibas likums, with amendments of March 26, 2010,
Section 3The purpose for the operation of education system is to satisfy the
need of the society for a contemporary education service. However, the
fulfilment of its functions is possible only within the framework of the
material, financial, human, and information resources available for the
society during a particular period of time. Limitation of resources prescribes
the lowest level of the state guaranteed educational service which in Latvia
is guaranteed as preparation of five-year old children for the acquisition of
basic education and the acquisition of basic education, or the continuation
of acquisition of basic education until reaching the age of 18 (Izglitibas
likums, 1998; with amendments of March 26, 2010, Chapter |, Section 4).
Several other laws are subjected to the Education Law: General Education
Law (the Parliament of the Republic of Latvia, 1999) — regulates the
activities, rights and duties of the state, local government education
ingtitutions and other ingtitutions involved in the implementation of genera
education process, Vocational Education Law (the Parliament of the
Republic of Latvia, 1999) — regulates activities of vocational education
system, acquisition of vocational education and qualification etc.; Law On
Ingtitutions of Higher Education (the Parliament of the Republic of Latvia,
1995) — prescribes the operation of higher education ingtitutions and
colleges, and acquisition of higher education; as well as other laws and the
Cabinet regulations (IZM, Normativie akti).
Change of a paradigm in professional training of labour force
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The current labour market mainly requires specialists who may
certify the acquisition of a formal professional education. The education
system of Latvia envisages the acquisition of professional education on 3
levels - vocational basic education, vocational secondary education, and
professional higher education. Still several problems exist in legal
regulation of professional (vocational) education:

e The education system of Latvia specifies five levels of vocationa
education (Vocational Education Law, Section 5, 1999). Such gradation
does not comply with the recommendation of the European Parliament
and the European Council on the establishment of eight levels system
for lifdlong learning.

e No appendices are added to a document certifying the acquisition of
basic education and secondary education professiona qualification
(Europass and EQF).

e There exists a large diversity of programmes — general secondary
education programmes with especially emphasised vocationa direction,
vocational education programmes, vocational oriented education
programmes, continuing education programmes, adult learning
programmes,  vocational  continuing  education  programmes,
professional development education programmes etc..

e The demand for vocational education programmes with a relatively
short development and implementation period increases on the
conditions of changing labour market. (Koncepcija ,,Profesionalas
izglitibas ...,2009, p. 16).

e Vocational Education Law envisages the acquisition of vocational
qualification only in one way — acquiring the education programme.

Strategic tasksin the sphere of human resour ces and lifelong lear ning

Latvia has set an ambitious aim to establish one of the best
education systems in the EU, and become one of the leaders in availability
and application of adult education (Latvija 2030, 2010). The strategy of
Latvia envisages increasing the participation of population at the age 25-64
in lifelong learning from 6.8% in 2008 to at least 14% in 2030. Adults
acquiring higher education are separated as an individual group for the
achievement of strategic goals. in the group aged 30-34 years their share
shall grow by 13 percentage points compared with 2008, thus reaching at
least 40% in this age group (Latvija 2030, 2010, p. 93).

Conclusions

Significant investments are required for the achievement of high
economic and socia indicators, including the development of legal
regulation: 1) establishment of the national qualifications framework and
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equalisation of its levels to the European Qudiifications Framework (EQF)

adopted by the EU in 2008; so starting from 2012 the level of the national

qualification framework to be obtained and its relation with the EQF should
be specified also in the documents on the acquisition of formal education in

Latvia; 2) the development of legal regulation for the harmonisation of

education programmes with social partners is needed to achieve the

maximum compliance of education final results with the requirements of

[abour market.
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CTaHOBJIEHHE JKOHOMHUKHM 3HAHUW B Pa3BUTBIX CTpaHaX MHpa
00paTUIIO BHUMAHUE HCCIIEIOBATENICH Ha KAaTErOPUI0 WHTEIUICKTYaIbHOTO
KanuTasna.

T. Crroapr, MEPBBIM HCCIIEIOBABIIIHI IpUPONY
HHTEIJIEKTYaJIbHOTO KalluTala, ONPENEIHSl HWHTEJUIEKTYalbHbIM KamuTall
KaK WHTEJUICKTYAIbHBI MaTepuas, BKIIOYAIONIMA B ceOs 3HAHUSA, OIIBIT,
WHPOPMAIIUIO W HHTEIUICKTYaJbHYI0O COOCTBEHHOCTh M YYAaCTBYIOIIUH B
CO3JaHUU LIEHHOCTeH. WM3BECTHBI WIBEICKHIA SKOHOMHUCT-TIPAakTHK JI.

116



DIBUHCCOH paccMaTpHBaeT WHTEJUICKTYaJIbHBIM KamnuTajdl KakK 3HaHue,
KOTOpOE MOXHO KOHBEPTHpPOBaTh B CTOMMOCTh. B ompenenennn JI.
[Ipycaka WHTENIEKTyalbHBIH KalWTal SIBISET COOON WHTEIIEKTYaIbHBIN
MaTepHal, KOTOpbI (hopMann3npoBaH, 3a(UKCHPOBaH W HCIIONB30BaH IS
pon3BoJIcTBa Oonee nenHoro akrtusa. Jl. Jladdu nox MHTENIEKTyaIbHBIM
KaIlMTaJIOM TIOHHMAaeT COBOKYITHbIE 3HAHWS, KAKMMH BJIaJIeeT OpraHu3ainu
B JIMIE CBOMX COTPYAHUKOB, a TaKke B BHAE METOJOJOTH, IaTEeHTOB,
apXHUTEKTYp U B3auMocsszeii [1, €. 59].

B Teopum WHTEIUIEKTYyallbHOrO KamuTana c(opMHPOBAIUCH
MOAXOABl K CTPYKTYPHPOBAaHWIO TIOCIETHEro. VI3BeCcTHBIH 3ama HbIid
uccnenosatenb K.-E. CpeiiOn, BBIIETWI B CTPYKType MHTEIIIEKTYAIBHOTO
KanuTajga Takue cocraBmsiomme [5 € 41]: 1) uHIMBUIYyaNbHYIO
KOMITETEHIMIO (YMEHUsI, OIBIT, OOpa3oBaHWE, COLMAJIbHbIE HABBIKH U
MOpajibHbIe  IIEHHOCTH IepcoHasia); 2) BHYTPEHHIOK  CTPYKTYPY
opraHuzanyd (Lenu, 3a/1a4u, MOZIENH, TEXHOJIOTUH, CTPYKTYPY, BHYTpEHHUE
ceTd, HeopMabHBIE OPTaHW3ALUH, KYJIBTYPY); 3) BHEIIHIOI CTPYKTYPY
opraHu3anyy (CBSI3M ¥ B3aMMOOTHOILIEHHUS C 3aKa3UUKaMH, IIOCTaBIIUKAMH,
KOHKYpPEHTaMH, TOPrOBBIE MapKH, PEMyTAIHIO).

Hogaropckue nogxonsr K.-O. CeliOu MOBIUAIIN HA JalTbHEHIIHEC
WCCIIE/IOBAaHMSl YYEHBIX B 3TOM HampaBiIeHHH. B wacTHocTH OpuTaHCKWi
uccienoBatenb A. BpyKMHT BBIAENMI B CTPYKTYpE HHTEIUIEKTYaIBHOTO
KaruTaja Takue aeMeHTs [2, C. 35]: 1) akTuBBI pbIHKA (PHUBEPKEHHOCTD
TOKyTaTeneld, KOpIopaTHBHOE WM, NOpPTQenab 3aKa3oB); 2) aKTUBBI
MHTEJUIEKTyalbHOH ~ COOCTBEHHOCTHM  (TOPTrOBblE Mapkh U 3HAKH
o0CITy)KMBaHMs, TWATEHTHl, AaBTOPCKWE TIpaBa, MPOWU3BOJICTBEHHBIE U
TOPrOBbIE CEKPETHI); 3) aKTUBBI MHPPACTPYKTYPHI (HOPMaTHBHAS KYJIbTYpa,
¢unocodust yrpasieHusl, METOb! OLICHKH pPBIHKA, (PMHAHCOBAsI CTPYKTYDA,
0a3pl JIaHHBIX); 4) YeNOBEUECKHE AKTHBHI (3HAHWS, YMEHHS, HaBBIKH H
TBOPUYECKHE CIIOCOOHOCTH COTPYIHUKOB).

T. CTroapT BBLAEIWI B CTPYKTYpPE HMHTEIUIEKTYaJlbHOTO KamnMTana
YENOBEUECKUI, CTPYKTYPHBIH M TOTpeOMTENbCcKUid Kamutan [3, C. 121].
Yenoseueckuii kanmTai, B uHTepnperanuu T. CTioapra, — 3TO ClIOCOOHOCTH
npe/IaraTh KIMEHTaM pelleHus], 3HaHUSl 1 YMEHUsI UCIIOIb30BaTh C LIENIbIO
YIIOBJIETBOPEHUS 3aIpOCOB KIMEHTOB. UeloBEUECKHI KalHuTal B OTIMYHE
OT JIPYrHX BHAOB KamWTalla He MPHHAJISKUT OpTaHU3alMH: JTIOJeH MOXHO
HAHMMATh, HO BIIAJICTh UMH Hellb3sl. [lepenava “mpaBa coOCTBEHHOCTH Ha
YEJOBEYECKHH KalnWTajl MOXET OCYHIECTBIAThCS MYTEM  CO3JaHus
OLIYIIEHHs] COBMECTHOTO BJIAJICHUs: PaOOTHUK NPUHAIIEKUT KOMIIAHUH, HO
W KOMIaHUs TNPHHAUIOKUT pabOTHHKY (HampuMep, B BUAe akiuid). He
CIIy4aiHO C MPUXOJOM Beka MH(OpPMANWH 07 aKIUH, HAXOIIIUXCS B
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COOCTBEHHOCTH pPa0OTHUKOB OpraHM3ally, 3HAYUTEIBHO BO3pOCHA, W
MIPEBAIMPYET B MHTEIUIEKTYAIEHO HACBHIIIEHHBIX KOMITAHUSIX.

CrpykTypHblil Kamutan, no MHeHuto T. Crrooapra, — 23T0
OpraHU3alMOHHBIE CIIOCOOHOCTH KOMITAHUH COOTBETCTBOBATH TPEOOBAHUSIM
pbiHKa. CTPYKTYpHBIA KamuTajd UMEET IBE COCTABJISIOUINE: 3JIEKTPOHHYIO
(TexHONOrMH, 0A3bI JAHHBIX, N300pETEHUs], ITyOIUKAIMH, TPOIECCH U TIp.) U
COLMAJIbHYIO (CTpaTerus W KyJabTypa OpTraHM3aldH, HOPMBI OTHOLICHH,
oOorareHHbIe )KU3HEHHBIM OIBITOM U TIp. ).

[loTpeOuTenbckuii  KamuTanm — CIYKHUT — OLEHKOH  OTHOIIEHWH
OpraHM3allil C IOTPEOHTEISIMA €€ NPOAYKLHUH, NPOSBISIOIUXCS B
NIPUBSI3aHHOCTH  TIOKyIaTened, B3aWMOBBITOJHOM COTPYIHHYECTBE C
KOHTpareHTaMH, BEpHOCTH KIIMEHTOB U IIp.

JI. DnBuHccoH 1 M. MbaJioyH moApa3aesstoT WHTEIIEKTYalbHbIN
KanuTajl Ha YeNOBeYeCKHH M CTPYKTypHbId [4, C. 436]. YenoBeuyeckuii
KaliTaJl — 3TO HaKOIUICHHBIE B PE3YJbTaTe WHBECTUIMHA M BOIUIOLICHBI B
paOOTHHKAaX KOMIIAHWM 3HAHUS, NPAKTHYECKWE HABBIKH, TBOPYECKHE
CIOCOOHOCTH, OIBIT, 00IIast KyJIbTypa, MOpaJIbHbIE IECHHOCTH U OTHOILIEHNE
Kk gneny. CTpyKTypHBIH KamiTal — BCE TO, YTO JaeT BO3MOXXHOCTh
COTpYJHHKaM KOMIIAHHUHM PEAIN30BaTh CBOW MOTEHIMAN: TEXHHYECKOE M
IporpaMMHOe  o0eclieueHHne, OpraHW3alMOHHAs CTPYKTypa, NaTeHTH,
TOProBbIe MapKy M 3HAKH OOCITY>KUBAHUS, OTHOIIEHHS C KIIMEHTAMU | TIp.

B cBoro ovepenp, CTPYKTYpHBIH KalMTall COCTOUT U3 KIMEHTCKOTO
1 OpraHU3alMOHHOr0 Kanuraia (HHHOBAIIMOHHOTO U MPOIIECCHOTO).

Knuenrckuii kanuran (pbIHOYHBIA, OpPEHOBBIN) — 3TO OTHOUICHHS
C 3aKa34MKaMH M MOKYIATEIsIMH, CIOCOOCTBYIOIINE YCIIEIIHON pealu3aluu
BBIMYIIEHHBIX ~KOMIIAHWEH TOBapoB W ycuyr (KiMeHTckass 0Oasza
npeanpusaThs). K KIMEeHTCKOMY KalnnTainy OTHOCSATCS: MaTeHTHI, JINIIEH3HH,
TOBapHbIE 3HAKW OOCITY)KMBaHMs, KOMMEpUECKasi CETh YBEIIMUEHUS CObITA
TOBapoB W YCIYI, JeJNOBBIE CBS3M C IIOCTABIIMKaMH, JIOTOBOpa
MapKeTHHI'OBOTO M TEXHOJNIOTHYECKOTO  COTpYyAHWYECTBA,  CJaBa
TIOMYJISIPHOCTD, PENyTanus KINEHTOB U IIp.

OpraHu3alMoOHHBIA  KamuTajd —  CHCTEeMaTH3MpPOBaHHAS |
(opManu3upoBaHHass KOMIIETEHTHOCTh KOMITaHWH (MH()OPMUPOBAHHOCTS,
OCBEIOMJICHHOCTh, ~ ABTOPUTETHOCTB), a TaKKe OpraHW3aIllOHHbIE
BO3MO)KHOCTH W CHCTEMBI, YCHJIMBAIOUINE €€ TBOPYECKHE BO3MOXXHOCTH
(VH(pOpPMAIMOHHBIE PECYPCHI, JJIEKTPOHHBIE CETH, OpraHMW3aIOHHAS
CTPYKTypa, 3(GPEKTUBHOE YIpaBIeHHE, BOCIPUUMYNBOCTh K M3MEHEHHSIM,
HOBOBBEJICHUSIM, UHTEJUIEKTYaJIbHasi COOCTBEHHOCTB).

B cBoio ouepenp, OpraHM3alMOHHBIA KalnTajdl COCTOMT HU3: 1)
WHHOBAIIMOHHOT'O KaluTaja — CIIOCOOHOCTH KOMITaHHMHM K OOHOBIICHHIO,
HOBOBBEJICHUSIM (MHTEIJIEKTYaJbHAs COOCTBEHHOCTB, IPOYHE AKTHBHI U
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LIEHHOCTH); 2) IMPOLIECCHOI'0 KalWTajla — CHCTEMBl IPOU3BOJICTBA, COBITA,
TIOCJIENPOAYXKHOTO O0CTYKMBaHHS U TIp.

K. Tommncon, xapakrepu3ysl HMHTEJUICKTYaJbHBIH  KaIlUTal,
pasmenser  COOCTBEHHO  HMHTEJUIGKTYaJbHBIH  KamuTal  (JaHHbIE,
nH}opManuio, 3HaHMS) ¥ 3MOLMOHAIBHBIA Kamurtayn (00pasbl, IEHHOCTH,
SMOIMH).  DJEeMEHTaMH  OSMOIMOHAIBHOTO  KamuTaja  SIBJISIOTCS
KOPIOPATHBHAS UICHTHYHOCTh M TOProBasi Mapka [6, C. 46].

CocTaBisioie HHTEUIEKTYaJIbHOTO KaluTata B3auMOJEHCTBYIOT
JIPYT C APYrOM HEIMHEWHO, YCWIIMBAs WM OCNalisist NeicTBIE OpyT Apyra.
DNeMeHThl HHTEUIEKTYaJbHOTO KamuTajla SBJISIOTCS —OOIIECTBEHHBIM
OnmaroM, XapakTepH3yIOTCsl ceTeBbIM O((PEeKToOM H  BO3pacTarolei
TIpE/IeNIEHOM TTOJIE3HOCTBIO.
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The Eastern border of the European Union (EU) causes new,
difficult problems on the field of economic and social cooperation, as well
as of security on the level of the whole Community, certain countries and
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regions™. Great differences in the level of economic devel opment, present
on both sides of the border may result not only in economic loss (mostly in
alternative sense), but create dangers for political stability of the continent.
All this calls for the need of constant monitoring of the development
process and analysis of its conditions.

Given pape presents the results of internationa comparative
analysis of economies of the Eastern European countries. These countries
face similar geopolitical and macroeconomic situation, that is why there are
some chances to exchange mutual common experiences, aswell as to posit
requirements addressed to economic policy.

Macroeconomic situation and changes witnessed in given countries
can be evaluated taking into account comparative analysis of the level and
dynamics of GDP growth of certain countries and their groups. There can
be 2 groups clearly identified: first one - including 10 countries — new
member states that entered the EU on May, 1st, 2004 and January, 1<,
2007, that is called the new EU or in short EU10 and the second one
including member states of Commonwealth of the Independent States
(CIS) that is: Belarus, Moldova, Russia and Ukraine. The correct base of
such comparisons are the indices of GDP per capita, calculated according
to purchase power parity (PPP). Their analysis proves that UE10 member
states are better devel oped then CIS countries, but the level of devel opment
in the groups is diversified. Among EU10 countries with the highest level
boasts Slovenia, that is the country that on January, 1st, 2007 entered euro
zone as afirst post-communist country. GDP per capitain Sloveniain 2008
reached 91% of the whole EU average. The last position occupies Bulgaria
with theindex reaching only 41% of the EU average. Poland, thanksto its
relatively big scale of economy, is a leader when taking into account total
GDP leve, but when considering it per one inhabitant Poland was ranked
on 8. position with only Bulgaria and Romania behind. Among CIS
member states the leader is Russia that produces GDP greater than all other
CIS members altogether. Considering the index per one inhabitant
however, Russia should be positioned behind Poland. It must be also
stressed that in Moldova and Ukraine GDP for 2009 was still lower then
for 1989, that isthe beginning year of the system transition.

There are aso hig differences in the pace of GDP growth of the
anayzed countries (see table below). To the most dynamic economies in

10 Seer A. Ignasiak - Szulc, W. Kosiedowski (ed.), 2009, Between Europe
and Russia. Problems of Development and Transborder Co-operation in
North-Eastern Borderland of the European Union, Scientific Publishing
House of Nicolaus Copernicus University, Torun.
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the period of transition one must include: Estonia in the group of the EU
member states and Belarus in the group of CIS member states.

Table. Dynamics of GDP of post-communist countries, fixed prices

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 [ 2007 | 2008 | 2009
Countries Change according to previous year, in %
EU member states
Bulgaria 54] 41] 45] 50[ 66] 62] 63] 62] 60] 50
CzechRep | 36| 25| 19| 36| 45| 63| 68| 61| 25| -41
Estonia 100 75| 79| 76 72| 94] 100]| 72 36 -141
Hungary 52| 41| 44| 43| 47| 39| 40| 12| 06| 63
Latvia 69| 80| 65| 72| 87 106 122 100 42 -180
Lithuania 421 67| 69| 102] 74| 78] 78| 98] 28] -148
Poland 43| 12| 14| 39| 53] 36| 62| 68| 50| 17
Romania 21| 57| 51| 52| 85| 42| 79| 60| 73] 71
Slovakia 20| 34| 48| 47| 52| 65| 85| 104 62 47
Slovenia 41] 31| 40] 28| 43| 45| 58] 68| 35| -78
CIS member states
Belarus 58] 47] 50| 74] 114 94 100] 82 102] 02
Moldova 21| 61| 78| 66| 74| 75| 48| 30| 78| 77
Russa 100 51| 47| 74 71| 64| 77| 81 56| 719
Ukraine 59| 92| 52| 96| 121 27| 73] 79| 23] -159

Sources. Transition Report 2009, EBRD, London, Annex 1.1
Macroeconomic performance tables;, Eurostat [http://eurostat.ec.europa.eu];
Statcommittee of the CIS [http://www.cisstat.org].

Glaobal financial crisis had also negative influence on the process of
economic development of the analyzed economies, however in different
scale. All of the countries, with the exception of Poland, GDP drop was
reported, especially deep in Latvia and other Baltic states.

EU 10 countries because of their performance in the conditions of
Single European Market gained the chance to lower the difference in their
development successively. Thanks to the EU membership they became
more attractive for foreign investors and also able to use the significant
support in the form of the EU cohesion policy financial means. The
financial ingruments of this policy are structural funds and Cohesion Fund.
They are aimed at lowering the disparities in the level of development of
member states and their regions.

As a concluson it must be once agan underlined that
macroeconomic analysis proves that political and economic transition and
the EU enlargement significantly influenced Eastern Europe. It forms not
only some economic advantages but also difficult problems or conflicts.
Eastern Europe is the area that is much less developed comparing to
Western Europe, but it posses great development potential which can be
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used in order to overcome the syndrome of lagging behind present for
centuries in the area. The development dynamics, however usualy high, is
diversified not only in space but also in time. The economic growth
acceleration was present in the countries of analysis in different periods.
This asymmetry was caused by many reasons, mostly by different pace and
character of system transition and international integration. The EU puts its
efforts to counteract the global occurrence of devel opment polarization and
that is why the cohesion policy was introduced with significant means to
support underdevel oped countries and regions. The results of this policy are
a subject to different assessments, both positive and negative. From the
point of view of the new member states, it must be considered positive
without any doubt as it creates for them important factor for economic
growth acceleration, as well as security and level of living standard
improvement.
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METOA JIATHOCTUKHU CTAHY HIEPCOHAJIY
EHEPTETUYHUX HIAINTPUEMCTB
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VY cydyacHMX yMOBax KOPIHHUM YMHOM 3MIHMJIACS POJIb JIFOIMHHU Y
BUpOOHMLTBI. JIfoMMHA € TOJOBHMM CTpaTEriyHMM PECyYpcoOM KOMIaHii B
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KOHKYpEHTHill 00poTh0i. Y 3B'S3KY 3 IIMM yIpaBIIiHHS [IEPCOHAIIOM 3a3HAJIO
pamuKanbHUX 3MiH. POpMYEThCS HOBHH MOIJISN Ha podoOdYy CHIy, SK Ha
ONWH i3 KIIOYOBUX PECYPCIB EKOHOMIKH, BHKOPHCTOBYETHCS IOHSTTS
"moncekuit  kamitan". Ilim HUM  po3ymieTbest  (opma  BHpaKEHHS
MPOAYKTUBHUX CHJ JIIOMUHM, IO BXOAWTh Y CHCTEMY COLiaJbHO-
OpieHTOBaHOI 3MilIaHOI €KOHOMIKH SIK TPOBIAHUKA (pakTop BUPOOHHUIITBA.
[Tin BMBOM OO0'€KTHBHUX 1 CyO'€KTHBHUX OOMEKEHb IIell HOBUH BHU
KariTaiay opMye TOTEHIiall JIIOAUHH, TOOTO CYKYITHICTh TOTO, IO JIIOJJMHA
MOX€E BUKOPHCTOBYBATH /ISl NOCSITHEHHS LN 1 3aJ0BOJIEHHS MOTpeO.
Jlromn B maHWii 4ac pO3IIISAAIOTHCS BXKE HE SK KaJpH, a SIK JIIOACHKI
pecypcu, iXHsI LIHHICTH SIK (haKTopa YCIIXy YBECh 4ac 3pocTae. Y 3B'sI3Ky 3
UM Ha0yBa€ aKTyaJbHOCTI TpoOJieMa JiarHOCTUKU CTaHy II€PCOHATY
ITi IIIPUEMCTB.

O0’ekTOM JIOCTi/DKEHHS B JaHiii poOOoTi BHUCTyHae IepCcoHAN
€HEPreTUYHHX IiIPUEMCTB, a MIPEJAMETOM — SIKICHI Ta KUIbKICHI MOKa3HUKH
CTaHy MEPCOHATY OKPEMHUX PEriOHANbHHUX EJIeKTPOSHEPIeTHYHUX CHCTEM,
SIKi BU3HAYJIUCS Ha Mi/ICTaBl BUKOPUCTaHHS METOY aHKETYBaHHSI.

HanionanbHa eHepreTMuHa KOMIaHIS ,,YKpPEHEPro” € OIHHUM 3
MIPOBITHUX CTPATEriYHUX ITIPUEMCTB EHEPreTUYHOI raimy3i B YKpaiHi
[2].Ha HEK ,,YkpeHepro” moknaaeHo Bi OCHOBHI (YHKIIi: AUCITIETYEPChKE
(onepaTuBHO-TeXHONOTIYHE) ympaBiiHHI OO0’€THAHOIO EHEPTETUYHONO
cucremoro (OEC) Ykpainu Ta excruryaTamisi i pO3BUTOK MaricTpaibHHUX Ta
MiKAepxkaBHUX enektpomepex. Jlo cknaxy HEK , Ykpenepro” Bxomsatsh 8
pETiOHaNbHUX  EJIEKTPOCHEPreTHYHUX  CHUCTEM 3 eKcIuTyaTarii
MaricTpajJbHAX EJIEKTPUYHUX MEPEeX Ta JUCIETYEPCHKOro YIPaBIiHHS,
BimocoOneHi crpykrypHi omuwnuii. Creriamicramu HEK |, Ykpenepro”
3IIHCHIOETBCS EKCILUTyaTallisi eJeKTPOMEPEXK, BEIEHHS eJEKTPUYHUX Ta
SHEpreTUYHNX PEXHMIB, aHali3 pobOTH peleiHOro  3axucry i
MIPOTHABAPIHOI AaBTOMATHKH, CKJIAJaHHs IIEPCIEKTUBHUX IUIAHIB PO3BUTKY
OEC Vkpainm Ta ix peamizamis. Takok KOMIIaHis 3IMCHIOE TEXHIYHE
3abe3neueHHs1 poOOTH ONTOBOro puHKY enekrpoeneprii (OPE).

Jlnst miarHOCTMKM ¥ aHami3y MPOIECiB KepyBaHHS IEPCOHATIOM
Oyro obpano Tpu cTpykrypHi migpo3aiutu (3axigaa EC, [enrpansna EC ta
Jonbaceka EC) 3 8 perionansHux enekrpoenepretuyHux cucreM HEK
,,YKpeHepro”.

[l aHkeTyBaHHS Oynn po3poOJieHi /1Ba BUIM aHKET. Y MEpUIOMY
TUTI aHKET OYJIU TMpeCTaBJICHI MUTAHHs, HEOOXIHI JUTS 3arajbHOI OIIHKA
SKICHMX 1 KIJIBKICHHUX XapaKTepHCTHK JOCIIPKyBaHHX PECIIOHJCHTIB Ha
MiAPUEMCTBI. Y APYroMy THITI aHKET HPE/ICTaBJICHI MUTaHHs, CIPSIMOBaHI
Ha OLIHKY SKOCTEH MiJIerinX 1 KepiBHUKIB, HaWOIIbII BaKJIMBUX
KOMIIETEHI[IH 1 HAaBUYOK; METOAIB MOTHBAIl 1 CTUMYJIOBaHHS IIpall;
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HalOIbI edeKkTHBHMX ()OPM KOHTPOIIO 3a sIKicTIO mpami. st KoKHOro
BapiaHTy BIJIIOBiJli pO3paxOBYBAJMCS YacTOTH 1 BH3HAYaJOCSd MOAAJbHE
3HAYEHHs, II0 BIiANOBINAIO paHry, SKUH Mae HaHOLIBLIy YacToOTy IS
JIAHOTO BapiaHTa Biamosiai [1].

[IpencraBumMo pe3ynbTaTH aHKETYBAaHHA Ui JIarHOCTUKW CTaHy
mepcoHany Ha mignpuemctBax 3aximgHoi EC, Ilentpansroi EC Ta
Honbacbkoi EC [2].

Ha mignpuemcrBax 3axignoi EC npuiiMano ydacts y aHKeTyBaHHI
318 oci0, 3 HUX HaWOiNBII TpecTaBIeHO Oyllo BiKOBY Ipymy 45-55 pokis
(28,3%). Takoxk Maike OJHAKOBO OYJIM TPEACTaBJICHI PECHOHICHTH 3
BIKOBHX Tpyn 25-35 pokiB Ta 35-45 pokis. [Ipore maiibke He mpesicTaBieHa
rpyna mnpamniBHUKIB 710 20 pOKiB, TaK y aHKETYBaHHI NpUiMaa y4acTb JIIIe
omHa ocoba 3 miei BikoBoi rpymu. Ha mimnpuemcrBax Llentpansroi EC B
aHKeTyBaHHI puiiMaio yyacts 249 oci6. BikoBi rpynu pecrioHeHTiB, Taki
sk 25-35 pokiB, 35-45 pokiB, 45-55 pokiB Ta OinblI HiX 55 pokiB Oynn
MPEJCTaBIICHI Maike pPIBHOMIPHO, PO MO CBiMYaTh JOCHTH OJHU3BKI
3HA4YeHHs 4acToT. [ pyna HaWMOJMOANINX NpaliBHUKIB, BikoM 10 20 poKiB,
Oyna TmpejicTaBlieHa JIMIIE OJHHMM pecrnoHAeHToM. Ha mianmpuemcrBax
Houb6ackkoi EC y ankeryBaHHi npuiiMarno ydacte 329 oci6. PecionmenTu,
[0 MpUHMAaJIA YYacTh y aHKETyBaHHI 1o mignpueMctBax Jonbacekoi EC,
O1JIbIII MEHIII PiBHOMIPHO NPEJCTaBIISUIA TaKi BIKOBI rpymy, ik 25-35 pokis,
35-45 pokiB Ta 45-55 pokis.

Cepex peclOHIEHTIB, IO TNPUHAMAald yd4acTb Y aHKETyBaHHI
cepenHi0 OcBiTy Mamu 9,52% 3 migmpuemcte 3aximnoi EC, 9,89% -
nianpuemcts Lenrpansnoi EC ta 14,11% - 3 miagnpuemcts Jlonbacekoi EC.
Cepemuro crieriiaibHy ocBiTy Manu 24,37% pecrnoHIEHTIB 3 IiIIPUEMCTB
Saxigaoi EC, 21,91% - 3 mimnpuemcts llentpansroi EC Tta 24,5% - 3
mignpueMctB JJornbackkoi EC. Bumry ocBity mamu 54,06% pecrioHACHTIB 3
mignpueMctB 3axigHoi EC, 60,78% - 3 mimnpuemcts llentpansaoi EC ta
49,75% - 3 mianpuemcts lonbackkoi EC. Y ankeTyBaHHI npuiiMaiy y4acThb
TaKOX PECIOHICHTH, [0 MAJU JAPYry BUILY OCBITY: 6,16% pECIIOHIEHTIB 3
mignpuemct 3axigaoi EC, 2,83% - 3 mianmpuemcts Ilentpansaoi EC Ta
3,22% 3 mianpuemcts [{ondacekoi EC.

Jlis GinbIIoCcTi TPYN NPAIiBHUKIB CIIOCTEPIraeThesl Taka cxeMa
MOCITITOBHOCTI 300YTTS OCBITH SK: cepemHs abo cepelmHs CrellialbHa
OCBiTa — BHUINA OCBITa — po0OTa Ha MiJIPUEMCTBI — KypCH IiJIBUILEHHS
kBayigikanii. [IpoTe € mesiki BiAMIHHOCTI y ITOCHTIJOBHOCTI 3/100yTTS OCBITH
Ta JOCBily € y Tpymu TpaIliBHUKIB ,0yxXraarepu Ta CKOHOMICTH
,,pOOITHUKK” Ta ,HekBami(ikoBaHi poOiTHUKW’. B Iux Tpymax mocHTh
BEJIMKA YacTKa PECHOHJIEHTIB NPOXOAWJIA JIOJATKOBO IIEe HaBUaHHS Ha
pi3HUX Kypcax MiABHIIEHHS KBamidikamii mepes TUM, SK BOHM MOYaIH
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MpaIoBaTd Ha MiANPUEMCTBAX PETIOHAJIBHUX EJIEKTPOCHEPreTHUHIX
CHCTEM.

3a pe3ynbTaTaMH aHKETYBaHHS BHSBMIIOCS, IO TEPEBAKAIOUNMHU
(dbopMamu mijBUIIEHHS KBaJidikanii BUCTYNaau Taki (OpMH, SK Ipats ITij
KEpIBHUIITBOM HACTaBHWKA, KypCH IiJBHUIIEHHS KBasigikamii Ta ocBita y
By3i. Ilpore myxe mana 4acTka PeCrOHICHTIB NpHUMaNa y4acTh Yy TaKHX
BaXJTUBUX Cy4acHUX ()OpMax IiJIBUIIEHHS HABUYOK W TNpOQeciOHATbHUX
BMIiHb, SIK TPEHIHTH, CEMiHAapH Ta JJIOBI irpH.

Bci rpymu mepcoHally, BBa)KalOTh HAWOUTBII BaXXTUBOIO TaKi
OCOOHMCTi SIKOCTi, SK KOMIICTEHINisl Ta BiINOBiMaNbHICTB. [IpoTe € nesxi
CYTT€BI BiIMIHHOCTI IIOAO BaKJIMBOCTI IHIIUX SIKOCTEH, IO OOYMOBIJIEHO
XapakTepoM poOOTH pECIIOHAEHTIB 3 pi3HUX mnpodeciiiuux rpymn. Tak,
PECHIOHNIEHTH 3 TPYIH ,,KEPIBHUKKA BBAXKAIOTh JOCHTH BAXKIIUBOIO SIKICTIO
YBaKHICTh Ta HIBHIKY PEAKIIil0, MPOTE BMIHHS CIIJIKYBATUCS 3 JIFOIBMH Ta
JAEPCTBO BOHM OLIHIOIOTH 3HaYHO MeHIe. [pyna pecroHIEHTIB
,JIUCTIETYepH’’ BU3HAYMIIA JIOCUTH BAXIJIUBHMH TaKi SKOCTI, SIK YBaXKHICTb Ta
IIBHJKA peakwis W CTIMKicTh 10 cTpeciB. BakimBicTh Takoi SKOCTI SIK
JmigepcTBo Oyja0 BU3HAYEHO PECHOHAEHTAMHM BCIX Tpyn SK HaWMEHII
BaXXJIMBE NpPU BHKOHAHHI NpodeciiHuX 000B’S3KIB. 3a pe3yiabTaTaMu
aHKeTyBaHHS ISl BCIX TPYH NEpcoHally IepeBa)kajia MarepianbHa ¢dopma
CTUMYJIOBaHHS mTpami. Baxnupicte iHmmMX ¢opMm MoTHBamii mpami Ta
KOpIOpPaTHBHOI KYJIbTYpH BCiMa IpyIIlaMH PECIIOH/EHTIB Oyina BHU3HAaueHa
3HAYHO MEHIIIE Y MOPIBHAHHI 3 MaTepiaJbHUM CTUMYITIOBAHHSM.
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COBPEMEHHBIE TEXHOJIOTUH YIIPABJIEHUSA
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B COBPCMCHHBIX YCJIOBHAX BCC Oosblllce BHUMAaHHE yYAaciadaercsa
0aHKOBCKUM TCXHOJIOTHAM, TakK Kak 3(1)(1)8KTI/IBHOG YIipaBJICHUEC
KOMMCPUYCCKUM OaHKOM Tpe6yeT NMPUMCHCHUSA HOBEUIINUX TEXHOJIOTHU MU
Ka4YCCTBEHHOI'O0 OTpAaCJICBOr'0 OIbITA. (0):11 noApa3aACiiAOTCA Ha ABC C(l)epBI:
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nHpOpMalMOHHbIE TEXHOJOTMH M TeXHOJOrHu (GopManmzanum u
COBEPIIEHCTBOBAHMS YNPABJIEHHS 0AHKOM.

K COBPEMEHHBIM TeXHOJIOT UM dhopmanuzanun U
COBEPIIEHCTBOBAHMSI yNpPaBJeHUs] 0AHKOM OTHOCSIT: TEXHOJIOTHH
pa3pabOTKU HOBBIX MPOJYKTOB (yciyr) OaHka, OCHUMAPKHHT;, TEXHOJIOTUU
CTPaTErnuecKoro  ympaBJeHWss  OaHKOM;  TEXHOJIIOTHMHM  OIMCAHUS
(popmanuzarmu) Ou3HEC-TIPOIIECCOB OaHKa; TEXHOJIOTMH  YIIPABICHUS
OPICTPYKTYpOi OaHKa, a Takke TEXHOJOTHH YIIPaBJICHUS H3MEHEHHSIMHU
On3HEC-apXUTEKTYPHI, KOHTPOJUINHT.

CoBpeMeHnHble 0aHKOBCKHE WH(OPMANMOHHBbIC TEXHOJIOTHH
BKJIIOYAIOT B ce0si: TEXHOJIOrMM pa3padOTKM M COTJIaCOBAHUS
HOPMAaTHBHBIX JOKYMEHTOB; TEXHOJOTMU IPOrPaMMHBIX IPOIYKTOB
On3HEC-MO/IENNPOBAHNUS JUIst aBTOMaTU3UPOBAHHON pa3paboTku
pErJIaMeHTOB; aBTOMAaTHU3UPOBAaHHYIO pa3pabOTKy perjaMeHTOB Ou3Hec-
MIPOLIECCOB, TEXHOJIIOTMYECKUX KapT, HHCTPYKIHH H T.1I.

B ocHoBe r000H TEXHOJOTMH YIpaBJICHUS JIGKUT aHAJIH3
nHpopManMM W TIPUHATHE Ha ero 0aze YNpaBIEHUECKHX pPELICHHH.
TexHomorust ynpaBieHHs pacCMaTPUBAET YIPABICHYECKOE pEIICHHE Kak
TIPOLIECC, KOTOPBIH YCIOBHO MOXHO Pa3OHMTh Ha CIENYIOMINE TPH CTaINU:
MIOATOTOBKM pELICHUs], NPHHATHA pEIIeHUS W peaju3aluyl pelleHHs.
KoHTponb sBisieTcst BakHEWIEH cocTaBisiomieil mporecca NPUHATHS U
peanu3anuy  yHpaBJIEHYECKOTO pEIIeHHS, CIIOCOOCTBYET IOCTHIKEHHIO
OIITUMAJIBHOTO PE3YNIbTaTa YIpaBIeHYECKOH A TEIbHOCTH.

OOmast crparerusi JeWCTBHH, HAaNpaBJIEHHBIX Ha IIOBBIIICHHE
YpOBHsI 0aHKOBCKOTO MEHEeKMEHTa B Poccrn, MOXeT OBITh Takoi ke, Kak
U B TPOMBIIUICHHON IIONUTHKE: 3aMMCTBYS M OCBamBasl KJacCHYECKHE
TEXHOJIOTUHM YNPABJIEHHs, HEOOXOAWMO COCPEIOTOYUTHCS Ha Pa3BUTHH
HOBBIX — TeX, KOTOphleé OO0ECHeYMBaOT TIPOpHIB. B coBpeMeHHOM
0aHKOBCKOM  MEHEKMEHTE K TakuM TEXHOJNOTHSM  OTHOCST:
Oro/pKeTUpOBaHUe OM3HEC-AeATeNbHOCTH OaHKa, TexHosoruto Business Unit
Management (ympaBieHHE C TIOMOIIbIO OW3HEC-EIMHMI), a TaKXKe
TEXHOJIOTUH PUCK-MEHEPKMEHTA.

B ycnoBusX TOCTKpU3HCHOW MOJIEpHM3ALMM B CBS3H  CO
CHIDKEHHEM JIOXOJHOCTH OAaHKOBCKHMX OINepalyii OJHOW W3 3a7ad KaXIoro
0aHKa CTaHOBUTCS IIOBBIIIEHHE O((GEKTUBHOCTH JesTenbHOCTH. Kak
CUUTAET PsIJI CIIEIMAINUCTOB, «OJHUM M3 CHOCOOOB JTOCTIIKEHUS STOH LIeNn
SIBIISIETCS MIpUMEHEHHE I COBEpLICHCTBOBAHNE CHCTEMBI
oromkerupoBanus»  [2].  TexHomorus  OIOJDKETUPOBAHHS — SBJISCTCS
TapMOHUYHOW CXeMOH YIpaBiieHus] OaHKOM, OCHOBaHHOH Ha KOMIIIEKCHOM
OI0/PKETUPOBAHUH. DTa MOJENb SBISIETCS CHHTE30M MHOT'MX TEXHOJOTHH H
mkon. [IpuaepkuBasich NPeIOKEHHOW TEXHOJIOIMH, MOXKHO IOCTEIIEHHO
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NepeiTH OT (PMHAHCOBOTO YNpaBJIEHHWs OAHKOM K TOJHOLEHHOW CHCTEME
YIIpaBIIEHUSI €ro OM3HECOM.

Jpyroii TexHomorueil, Haxopadieiics Ha CTaaud IIUPOKOrO
BHEJIPEHUST B POCCHICKMX OaHkax cTana TexHonorus Business Unit
Management (ynpaBnenne c¢ momombplo OusHec-enuHuI). Ee 1menbro
SIBIISIETCS TIOBBINIEHHE d()(EeKTUBHOCTH On3Heca OaHKa W YBEJIMYEHHE €ro
cronmoctH. [Ipu aTom moBbimenne 3¢dexTHBHOCTH OM3HECa JOCTUTaeTcs
MyTeM TIOJIydeHUs] KOHKYPEHTHOTO TIpPEMMYINECTBa 3a CUET HH3KOH
ce0eCTOMMOCTH U BBICOKOTO Ka4eCcTBa OaHKOBCKUX MPOJYKTOB.

Cytb TtexHomorud Business Unit Management cBoautcs K
TIEPEeHECEHUI0 KOHKYPEHIIMU BHYTPb OpraHHM3alliH JUIS CTUMYJINPOBAHUS
pasBUTHS TOApa3/ieNieHnii (Kak CyObEeKTOB BHYTPEHHErO pHIHKAa OaHKa).
Cama e TeXHOJIOTHs IIpEIoJiaraeT BBEJCHHE B OpPraHW3allid CHUCTEMBI
PBIHOUHBIX OTHOIIEHHWH W pa3BUTHE HAa MX 0a3e KOHKYpPEHTHOH Ou3Hec-
cpenbl. BHyTpeHHsE  KOHKYpPEHIMS 3a WHBECTHLHOHHBIH  pecypc
MOTHBHpPYET TOApa3/eieHNs] Ha TOBBIIIEHHE CBOEH PEHTA0EIbHOCTH |
COBEpIIEHCTBOBAHNE OAaHKOBCKOTO TIIPOAYKTa, a B KOHEYHOM HTOTE
MIPUBOAMT K TTOBBIIIEHUIO KOHKYPEHTOCIIOCOOHOCTH OaHKa B IIEJIOM.

I[lo MHEHHI0O HEKOTOpBIX CHeluasucToB [4], BHeApeHHE
texHonorun Business Unit Management nosBonsier GaHKY: COKPaTHTh
obmedaHkoBckre n3aepkku Ha 10-40%; co3naTh HOPMATHUBHYIO 0asy Uit
(opMupoBaHUs caMopa3BHBaIOLIeCs OM3HEC-Cpe/Ibl; BHEAPUTh MEXaHU3M
(DMHAHCOBOM TUArHOCTUKHU M ONEPaTUBHOTO MOHUTOPHHIA PEHTA0EIbHOCTH
0aHKOBCKMX TMPOJYKTOB, IOApa3AeNeHN W KIMEHTOB; COOPMHUPOBATH
OOHYCHYIO CHUCTEMY MOTHBALMH TPyZa JUIS BCEX ITOIpa3JiesieHuil OaHKa;
HaJlaAnuTh PpeTyISIpHBIN MeXaHHU3M pa3paboTku HOBBIX u
COBEPIICHCTBOBAHUS CYIIECTBYIOMIMX IPOMYKTOB; CO3AaTh OCHOBY IS
peanu3anuy TBOPYECKOro U pallOHAIN3aTOPCKOT0 TOTEHIMAIa MepCoHaa;
TIPUBJIEYB K COTPYHMYECTBY CIIEIHAINCTOB IPYTUX OPraHU3aIMH CO CBOUM
OM3HECOM M KIIMEHTCKUMH Oa3aMu.

I'oBOpst O TEXHONIOTHAX PHUCK-MEHEKMEHTa, CIJIeIyeT OTMETHUTH,
YTO MX BO3HMKHOBEHHE NpuxoauTcs Ha cepeanny 1990-x rr. Eme B Hauane
1990-x rr. mpu OpraHM3alM{ CHCTEMBl YNpAaBIEHHWsS pUCKaMH B OaHKax
TIPUMEHSUICSL TIOJXOJ] «CHH3Y BBEPX», NPH KOTOPOM BCE BHIbI PHCKOB
YIPaBISUIUCh OT/AEIbHO. [loimydaemble OIEHKHM JUIsS pasHBIX BUJIOB pHCKa
WUMENH Pa3HOPOIHBIM XapakTep M HE MOMIM OBITH COMOCTaBHMBI JIPYTr C
npyroMm. Ilpum TakoM mOAXOAE HEBO3MOXKHO OBUIO  arperupoBath
TIOJTy4aeMble Pe3yabTaThI.

C HacTyIUIEHHEM HOBOT'O THICSYEIIETHS CTaN IIPUMEHSATHCS TTOIXO0/1
«CBEPXY BHH3», IIPU KOTOPOM CTaJO BO3MOXKHBIM TOJIy4aTh COITOCTABUMBIE
OLIEHKH MO BCeM BHAaM (HHAHCOBOTO pHUCKA M arperupoBaTh HX.
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VYkazaHHasi TEXHOJOTHs ObUla Ha3BaHa HMHTEIPHUPOBAHHBIM YIpPaBICHHEM
pHCKaMH Ha YpOBHE Bcero (pMHAHCOBOrO yupexIeHus (aHri. enterprise-
wide risk management, ERM).

B ycioBusix ObIcTpo MeHsromIelicsl BHEITHEH cpelbl U MPUMEHEHUS
HOBEHINMX TEXHOJOTHH ynpaBieHHs Yy OaHKOBCKMX MEHEKEPOB
BO3pACTAIOT ITOTPEOHOCTH B AI(PQEKTHBHOM YIPABICHUH pECypcamu, B
OIlEpaTHBHOM IIONy4YeHHH WH(OpManmu 000 BCeX CTOpOHaX OaHKOBCKOM
JIeITeIbHOCTH, O COCTOSIHUM BHENTHHX PHIHKOB, YJOBJIETBOPHUTH KOTOPHIE B
MONHOW Mepe MOryT JIMIIb COBPEMEHHBIE aBTOMAaTH3HPOBaHHBIE
nH}opMannoHHbIe cUcTeMBbl. VIMEHHO MO3TOMY HEOTHEMIIEMOH 4YacThiO
COBPEMEHHBIX 0aHKOBCKHX TEXHOJIOTMH SIBJISIOTCS MH(OPMAaIMOHHEIE.

[MoxBoxs uror, cuMTaeM HYXHBIM OTMETHTB, YTO TEXHOJIOTHS caMa
mo cebe He sBusgercss uenpto. C ee TNOMOIIBIO YIyYIIaroTCsl Kak
BHYTPHOAHKOBCKHE OIEepaluy, TaKk M B3aUMOOTHOIIEHHWS C KJIHEHTOM.
[IpumeHeHne  TEXHONOTMH HE  TONBKO  IOBBINIAET  JOCTYITHOCTS,
OIEPaTHBHOCTh, (YHKIMOHAIEHOCTh, 3PTOHOMHYHOCTH IIPEIOCTABIICHUS
0aHKOBCKMX YCIYyr, HO M 0OeCHeuMBaeT BO3MOKHOCTH KPYTIJIOCYTOYHOTO
00CITY>)KUBaHUSI KIIUCHTOB.
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KepiBHUKH ITPOBIIHUX OpraHi3amiii Opi€HTYIOThCS Ha CTpaTeriuHe
MUCJICHHsI, sIK€ TIiepefdavyae BHBUYECHHS TMOTped CHOXHMBadiB, HOBUX
MOXIIUBOCTEH 1 3arpo3, KOHKYPEHTHHMX IIO3WI[ii, BBa)KaloUM L€ TaKOIO
caMoI0 3BHYHOIO JISUTBHICTIO, SIK 1 aHalsli3 Ta OIHKa CHUTYyalii BcepeauHi
mianpueMcTBa. CTpareriuHe MHCIEHHS Mae 0a3yBaTHCsl Ha YCBiJOMJICHHI,
Hacammepel, KepiBHMKaMH Ta IIEpCOHAJIOM, B IIJOMY, BJIacHOI
BiJIMIOB1TAJIEHOCTI 32 JIOBFOCTPOKOBE ICHYBAaHHSI Ta PO3BUTOK IMiANPUEMCTBA,
HEOOXITHOCTI BiJMOBITHOTO YIPABIIHHSA IIUM TIPOIECOM 1 3a0e3MeUYCHHS
opieHTaIlii BCIX BHIIB JisUTBHOCTI HAa CTBOPCHHS Ta IIiJIBHIICHHS
KOHKYPEHTOCIPOMOKHOCTI, (hiHAHCOBOTO YCIIIXy BIPOJOBX TPUBAIOTO
mepiony.

Crpareriune MUCIIEHHS Ilepenoavae:
®  VCBIIOMJICHHS  YHOPAaBIIHCBKOI  iepapXii Ta  TOCIiJZOBHOCTI
BCTAaHOBJICHHSI ITPIOPUTETIB MPH BIAMOBIII HA 3arUTaHHsA: «JOro Mu XouemMo
JIOCSITTH Ta B SIKUH CIIOCIO?»;

e  Opi€HTAIlif0 HA PO3Mi3HABAHHS Ta a/ICKBAaTHE pearyBaHHS Ha 3MiHH B
cepeoBUIIli — HOBI MOKIIMBOCTI Ta OTEHIIHHI 3arpO3H;

e  JloriyHe OOrpyHTYBaHHS (OPM 1 METOJIB 3aJydeHHS Ta HAIPSMKIB
BUKOPHCTAHHSI iHBECTHIIH, a TaKOoX IEpCOHANy BiAMOBIAHOI KBasidikamii
Juisl 3a0e3leueHHs] PO3B’si3aHHS NPOOJIEeMU JOBIOCTPOKOBOTO PO3BUTKY
dipmu;

e  KOOpIMHALIIO CTPAaTEeriyHMX 1 MOTOYHHMX, (YHKIIOHAIBHUX Ta
BUPOOHWYMX, aHAJITHYHO-TIIIAHOBHX 1 BUKOHABCHKUX HAIIPSMKIB JisITBHOCTI
B Oprasizaiii;

e  YCBIJIOMJIEHHS MOMJIMBOCTEH Ta MaciTadiB BIUIMBY Ha ()OPMYBaHHS
cepeIoBUINA, a He JIMIIE pearyBaHHs Ha 3MiHH;

e  Opi€HTAIif0 HAa KEPIBHHUITBO NPOLECaMH PO3BUTKY MiINPUEMCTBA B
JIOBFOCTPOKOBOMY  Tepiomi, (opMyBaHHSM  BIJIOBIIHOI  CHCTEMH
CTPATETIYHOTO YIIPABIIIHHS, 1[0 BUSBISETHCS B HACTAHOBI HA 1HIIlIFOBAHHS
Ta OYOJIIOBAHHS, @ HE HA 3aXHCT 1 HACII {yBaHHSI.

CrpateriuHo Opi€HTOBaHE MiANPUEMCTBO — II€ MiAIPHUEMCTBO, JI€
CTpaTeriyHe MHCJICHHS € OCHOBHOIO, IIPUHIMIIOBOIO HAaCTaHOBOK B
JUSUTBHOCTI TIEpCOHAITy ITAIIPUEMCTBA 1, HAaCaMIIepel, BUIIOTO KepiBHUIITBA,
ne icHye abo (GOpMYyeThCS CHCTEMa CTPATETIYHOrO  YIpPaBIIiHHS,
3aCTOCOBYETHCS PALliOHAJIBHUI TPOLEC CTPATErivyHOro IIAHYBAaHHS, SKUH
Jla€ MOXKJIMBICTb PO3POOJISITH Ta BUKOPHUCTOBYBATH IHTETPOBAHY CHUCTEMY
CTpaTeriyHuX IUIaHiB, 1 HOTOYHA, OBCIKIEHHA MisUTHHICTD ITiIIOPSIKOBaHA
JIOCSITHEHHIO CTpaTeriyHuX OpieHTHpiB. Take miINpHEMCTBO Ma€ JOCUTH
CYTTEBI IIEpeBary MOPiBHIHO 3 «HECTPATETIYHIUMU OPTaHi3allisIMID).

L1i mepeBaru BUSABIISIFOTHCS B TAKUX XapaKTEPHCTHKAX:
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[TiqmpueMcTBO MOXKE 3MEHIIIUTH IO MiHIMYMY HETaTUBHI HACITITKU
3MiH, MIO BiAOYBAalOTHCH, a TakoX (haKTopa «HEBU3HAYEHOCTI
MalOyTHbOTO».

[liagmpueMcTBO Mae MOMJIMBICTH  BPaxoByBaTh 00’ €KTHBHI
30BHIIIHI Ta BHYTpIlIHI (akTopu, MmO (OPMYIOTH 3MiHH,
30CepeanTHCh Ha BUBUEHHI IIUX (DakTOpiB; chOpMyBaTH BiAMOBIIHI
iHpopManiiHi 6aHKH.

[MiampueMcTBO MOXKE OTpUMAaTH HEOOXiqHY 0a3y Julsl NPUHHATTS
CTpaTeriyHuX i TAKTUYHHX PillICHb.

[MignpuemMcTBO moNermrye codi poOoTy s 3a0e3rneueHHs JOBIO-
Ta KOPOTKOCTPOKOBOI €(peKTUBHOCTI Ta MPUOYTKOBOCTI.
[MiampuemMcTBO cTae OLIBII KEPOBAHUM, OCKIJIBKH 32 HasBHOCTI
CHCTEMH CTpPATeriuHUX IUIAaHIB € MOXIIUBICTh ITOpPiBHIOBATH
JIOCSITHYTI pe3ynbTaTtu 3 TIOCTABJIIEHUMH LISIMHU,
KOHKPETU30BaHNUMH Y BHTJISIII TUTAHOBHX 3aBaHb.

[MigmpuemMcTBO  monermrye cobi  MOXIIMBOCTI  BCTAHOBJICHHS
CHCTEMH CTHMYJIOBAaHHS CTOCOBHO PpO3BUTKY THYYKOCTI Ta
MIPUCTOCOBAHOCTI MiANPUEMCTBA Ta OKPEMHUX HOro MiJICHCTEM 10
3MiH.

Buxonsgun 3 nporo MoxxHa cOpPMYIIOBATH 3arajlbHi MPUHIUIH

CTpATETIYHOI IISUTBHOCTI MiANPHEMCTBA:

1

KokHe mianpueMCTBO SBISE COOOK BITKPUTY  COIAJILHO-
€KOHOMIYHYy CHCTEMY, IO 3MIHIOETbCS, PO3BUBAETHCA Ta
MIePECTPYKTYPOBYETbCSI B AMHAMIYHOMY, YacTO BOPOXXOMY
CEpPEIOBHIIIL.

HoBocTBOpeHi mignpueMcTBa MatoTh BUCOKUI PiBEHb THYYKOCTI Ta
PEaKTUBHOCTI, MIO /A€ MOXKJIMBICTD NESIKMM 3 HHX 3a0€3IeYuTH
BIKMBaHHA. J[ali BOHU CTAlOTh OUIBIN CTAOUTFHUMH: II€ O3HAYAE,
oo JUis 3MiH Ta PO3BHUTKY Tpeba po3poOIIIOBAaTH CIICIialbHI
3aX0/, IKi HAOMPArOTh BHUIJISAY OLIBII UM MEHII OOIpPYyHTOBaHHX
cTparterii, IO BpaxoOBYIOTh SK 30BHINIHI, TaKk 1 BHYTpilIHi
(axTopu.

[MocninoBHMI PO3BUTOK MIANIPUEMCTBA YW OpraHi3alii MoB’si3aHui
3 (OPMYITIOBAaHHSAM SCHUX, MPOCTUX 1 JIOCSHKHHUX I[UIEH, SIKi
3HAXOJSTh BUPA3 y CHCTEMI TEXHIKO-CKOHOMIYHHX, KiTBKICHUX Ta
SIKICHAX TTOKa3HUKIB.

Hagitb y pasi 3acTocyBaHHS CUCTEMH CTPATEri4yHOrO YIpaBIliHHA 3
OpI€HTAIlIEI0 HA «CTpaTeriyHuii Halip» HacTae 4ac, KOJU BOHU
3acTapiBaroTb ~ Ta  [OYMHAIOTh  CTPUMYBATH  PO3BUTOK
mianpuemctBa. 100 yYHMKHYTH LBOTO HETaTHBHOTO CTaHy,
cTpaTerii MoTPiOHO MOCTIHHO MEPETJIAAaTH Ta OHOBJIIOBATH.
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5. MexaHi3M  (QyYHKIIOHYBaHHS MiANPUEMCTBA Ma€  MiCTHTH
CTpaTeriydy MiJCHCTEMY, CIPSIMOBaHy Ha CKJIAJaHHs, aHami3 i
meperyisii  OajmaHcy 30BHIIIHIX Ta BHYTPIIIHIX  (hakTopiB,
¢dopMyBaHHs mijed 1 crparerii poO3BUTKY, fKi IepeadadaroTh
pO3poOKy Ta KOpPHTYBaHHS 3aXxOMiB Iom0 (HopMyBaHHS
cepeloBHUINiA Ta MPHUCTOCYBAHHS JI0 HHOTO mHmianmpueMcTsa. JocBin
MOKa3ye, IO OLIBLIICTh MiJANPHUEMCTB, SIKIi OPIEHTOBaHI JIMIIE Ha
BHYTPIlIHI TPOOJIEMH, 3a3HAIOTH KPaxy.

6. IlixTpumka 3MiH, HOBOBBEJIEHb PI3HHUX TUIIIB Ma€ 3are3neqyBaThuCs
€(QEeKTUBHOIO CHCTEMOI0 MOTHBAIlii, COLIAJLHO-TICHXOJIOTIYHOI
MATPUMKH, IO CIPHSE POBEICHHIO CTPATETIUHUX JiH.

7. 3abe3medeHHs  JUHAMIYHOCTI  3MIH  4epe3  MPHUCKOPEHHS
MPaKTHYHMX Ail 00 peaji3alii cTpaTeriyHux IJIaHiB Ha OCHOBI
BiJITIOB1THOT CUCTEMH PETYJIIOBAaHHS, KOHTPOIIIO Ta aHAaJIi3y.

8. CrBOpeHHs BUPOOHWYOrO IOTCHINiATY Ta CHUCTEMH 3O0BHIIHIX
3B’SI3KIB, 110 € CHOPUHHATIMBUAMHM JI0 3MiH 1 JAIOTb 3MOT'Y JOCSTTH
MaiOyTHIX Hijel.

Peamizanist 3a3HaYeHUX IPUHIOWIIB CTPATErivHOl MAiSUIBHOCTI Ha
MATIPUEMCTBI CIpUATUME TI0OY10BI OOTPYHTOBAHOI ITOCIITOBHOTI JTiH 070
peaitizaiii KOHIEMNIIii Ta (JOPMYBaHHS CHCTEMH CTPATETIYHOTO YIPABIIIHHS.

®OPMYBAHHS IHOOPMAIINHOI KYJIbTYPA
MAWBYTHBOI'O EKOHOMICTA: TIPOBJIEMH I
HEPCIIEKTUBH

Dininnosa Jlobos Jleonioiena
HayionanvHuil ynigepcumem 0epicagHoi nodamrosoi cayxcou Yrpainu, m. Ipnins, Yrpaiua,
|_filippova@ukr.net

CycninbCTBO  Ha  Cy4acHOMY €Tami  pPO3BUTKY MEpEeXHBAE
iHpopManiiiny peBoromnito. Ilepexin Bia MOCTIHAYCTPiaIbHOTO CYCHIILCTBA
1o iH(opManiiHOr0 OO0YMOBJIEHHH 3pOCTaHHSIM poii iH(opmamii y Beix
rioro cdepax. Ilpomec, mo 3abe3medye Ied Mepexili 3HAWIIOB CBOE
BiJUI3epKaJIeHHs Y BCiX cepax >KUTTEMISUTBHOCTI JIFOJMHH, Y TOMY YUCH 1 B
ocBiti. [lepexim mo iH(pOpPMAIIHOrO CYCIIIBCTBA 3aroCTPIOE  TaKOXK
notpedy y ¢axiBugx, SKi BOJOAIIOTH PO3BHHEHOIO iH(opManiiiHOO
KYJIbTYpPOIO, MacIITA0HO MHCIISTYMX, TAKUX, SIKI YMIIOTh MIPEACTABISTHA BECh
o0CST HaKONMMYEHHWX IH(POPMAIIMHUX pecypciB B TpPaJuIiHHOMY i
€JIEKTPOHHOMY BHIJISIZII, BECTU palliOHAJIBHUI MOMIYK iH(pOpMAILlii, a TaKoX
YMITH I'paMOTHO ii HAKOIIMYYBaTH, NEPETBOPIOBATH 1 30epiraTy.
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[Mpaktika Hamoi poOoTH Mokaszana, 1O mpobiema (OpMyBaHHS
iH(pOpMAaIifHOI KYJIbTypH €KOHOMICTa y I[MX YMOBax HaOyBae ocoOIMBOro
3HAYEHHSI.

AHami3 TCHUXOJIOrO-NIENArorivyHol  JIITEpaTypu  IMOKa3ye, 10
mpo0eMi iH(GOpPMAIiHOT TPaMOTHOCTI, iH(GOPMAIIIHOI KOMIIETEHTHOCTI,
iH(pOpMALiHOI KYJIBTYpH MPUCBSYEHO 0arato HayKOBUX JIOCHI/PKEHb, 10
JIOBOJIATH BAXKIIUBICTH 1 aKTYaJIBHICTh TAHOT'O TPOIIECY.

He 3Baxkaroun Ha e 3aJMIIA€THCS 0arato HEBUPIMIEHUX MUTaHb,
IO CTOCYIOThC TpoOseM (GopMyBaHHS iH(GOpPMALIHOI  KYJIbTYpH
€KOHOMICTA 1 CYCIIIBCTBA.

[Mpobnema iHpoOpMamiiHOI KyJIBTYpPH aKTHBHO JIOCHIDKYETHCS
BUCHHUMU Y cepi iHGOpMAIiHOI 1 meqaroriaHoi JisuTbHOCTI. JJocmikeHHs
B LIl cdepi JO3BOISAIOTH HAM CTBEPXKYBATH, IO PO3BUTOK iHPOpMaIiiHOT
KYJIBTYypH Cy0'€KTiB OCBITHROI misutbHOCTI BH3 Oyne edexkTuBHIMMUHN, SKIIO
Oy/e 3aCTOCOBYBATHUCS pOo3po0iieHa MeTouKa GopMyBaHHs iH(OpMaIiHHOT
KyJAbTYpH Ta peali3oBaHi HACTYIHI MEIaroridyHi yMOBHU: IIPOEKTYBAaHHS
iH()OpPMAIlITHO-OCBITHROTO ~ CEPEIOBUINA;  3a0e3leUeHHS  IO3UTHUBHOI
MoTHBalii MaiOyTHIX QaxiBiiB m0 BukopucranHs IKT; BuxoBaHHA Yy
MalOyTHIX €KOHOMICTIB IOTPeOH 10 TOCTIHHOTO CaMOB/IOCKOHAJIEHHSL.

[lenaroriuyHi yMOBM CTBOPIOIOTH OCHOBY JUISl MIITHOTO 3aCBO€HHS
3HaHb 1 YMiHb, IIO3UTHUBHO BIUIMBAIOTH Ha MO eCiiHHUI piBeHh MalOyTHIX
€KOHOMICTIB, YJIOCKOHAJICHHS [ISUTBHOCTI, TBOpPYY caMopeai3allito,
CHPHSAIOTH PI3HOCTOPOHHBOMY PO3BHTKOBI, @ KYyJbTypa OCOOMCTOCTI CTae
COIIIaJTBHOIO TIOTPEOOI0 CYCIUTLCTBA.

Meroauka QopMyBaHHs HalllJleHa Ha BHpIIMIEHHS HACTYITHUX
3aBJIaHb!

- chopMyBaTH y CTYIOCHTIB VSBJIICHHS TIPO CKJIAMHICTH 1
Ppi3HOMaHITTS iIHQOpMaLiHHUX pecypciB, 10 iICHYIOTh B CYCIIIBCTBI;

- 030poiTH CTYIEHTIB aNrOpUTMaMH{ IIOMIYKY 1 aHaJiTHKO-
CHHTETMYHOI TepepoOKM 1 OIiHIOBaHHSA iH(pOpMalii, TepeTBOPEHHS
3HaWJIeHOI iH(OpMAIlil 1| OTPUMAaHHS Ha Iill OCHOBI HOBUX JaHUX;

- HABYMTH palliOHAJBHUM CrocobaM i MerogaM MiArOTOBKH 1
oopMIIEHHST PE3YNIbTaTiB CaMOCTIHHOI HaBYaJIbHOI, HayKOBO-IOCIITHOI,
nipodeciiiHoi AisUTBHOCTI B yMOBaxX BIPOBAPKEHHS HOBHX iH(QOpMAaIiHHIX
TEeXHOJIOTH;

- copusitd (QOpMYBaHHIO YMIiHb 1 HaBHYOK ISl ITOAAJIBILION
CaMOOCBITH 1 TBOPUOi POECIHHOI AiSITHHOCTI.

Edexrusnicts (bopmyBaHHS iH(popMartiHOT KYJNbTypH
MalOyTHBOrO eKOHOMicTa OaraTo B UOMY 3aJISKUTh Bl BUODaHHX METOIIB
HaBYaHHS.
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Kaxxyun npo meroan HaBuaHHS npu (opmyBaHHI iH(OpMAIiHHOT
KyJIbTYpH MailOyTHHOTO €KOHOMICTa, MH CITUPAEMOCS Ha IOJIOKEHHSI A.M.
HogikoBa npo Te, M0 «ka)xiasi CHCTEMa METOAO0B M METOJANYECKHX CHUCTEM
HMMeeT KaK CBOM NpEenMYIIEeCTBa, TaK M CBOM HexocTtaTkh. He cymectByer
«yHUBepcallbHOro Merona». OOyueHne Bceraa CTpOUTCSI Ha OINpeeIeHHON
KOMITO3MILIMM METO/IOB C YYeTOM KOHKPETHBIX UeJeH, YCIOBHUH |
oOcTosATensCTB 00yueHus» [1, c. 37].

Ha mamy nymky, B mporeci HaBYaHHS BHKJaJad IIOBHHEH
JIOTIOMOI'TH CTYJICHTOBI OCBOITH [Bi OCHOBHI CHUCTEMH METO[IB: METOAU
OTpUMaHHS 3HaHb 1 METOJH MTPAKTHYHOTO 3aCTOCYBAHHS OTPUMAHUX 3HAHb.

31 BchOro pisHOMaHITTS (OpM 1 MeTOoAiB, HA Hally IYMKY, MpH
oprasizaiii HaBYaJILHOTO Tpolecy 3 MeToro (opmyBaHHS iHpOpMaIiiHOT
KyJAbTYPH 1 BPaxOBYIOUHM BHMOTH, SIKI TPESIBISIOTHCSA JO MiATOTOBKH
€KOHOMICTIB, MPUHAHATHIIIMMU MOXXHA PaxyBaTW Taki aKTHBHI METOIH, SK
Keiic-MeroJ (rossrae y BUBUSHHI, aHai31 Ta yXBaJICHH] pillleHb 13 CUTYallii,
sIKa BUHUKJIA B Pe3yJbTaTi MOAIN, 0 BinOysmcs, a0 MOXe BUHUKATU MPH
MIeBHUX 00CTaBMHAX B KOHKPETHIW opraHizamii B TOH a0 iHIIMH MOMEHT);
nmizoBa Tpa (po3KpHBae OCOOOBHIA IOTEHINAN CTYICHTIB, SIKi CTalOTh
TBOPIIMU HE TUTBKH MPOQECIHHUX CUTYaIliid, aje i «TBOPIIMI» BIACHOI
ocobucrocTi); MeroJ  TNpoekTiB  (popMye B CTYIEHTIB  YMiHHS
BHUKOPHCTOBYBAaTH pI3HOMaHITHI jpkepena iHGopMaiii aias po3B’si3aHHS
npo0JieMH, TPAIoBaTH CIIJIBHO B TPYIN, NPEICTABIATH i apryMeHTYBaTH
BJIACHI NPOMO3HLIi 10/J0 BUKOHAHHS 3aBJaHb, BUKOPUCTOBYBATH 3HAHHS 3
IHIIUX TPEIMETIB, 3aCTOCOBYBATH TEOPETUYHI 3HAHHS Ha MPAKTHIIi) TOMIO.

TakuM 4YHMHOM, aKTHUBHI METOAM HABYaHHS, SKIIO BOHHU
BiIOOpaXkaroTh CYTHICTb MaiOyTHbOI mpodecii, (opMyloTs mpodeciiii
SIKOCTI MalOYTHROTO C€KOHOMICTa B JisUTBHOCTi, € CBOEPITHUM IOJITOHOM,
Ha SKOMY CTYJEHTH MOXYTb BiANpaiboByBaTu MNpodeciiHi HaBUYKH B
YMOBaXx, HAOJIKEHUX JI0 PEATbHHX.

[pore, npu Bciit eheKTUBHOCTI aKTUBHUX METOAIB B IIPAKTUYHOMY
iX BHKOPHCTaHHI, BHUKJIaJadi 4YacTO MAlOTh HHU3KY TPYJHOIIB, SIKi
00yMOBJIEHI THUM, IO Ha MEPBHHHOMY €Tami CTYJIEHT BHMYIIEHHH OyTH
aKTMBHUM HE3aJeXKHO Big Horo OaxxaHHs, OCKUIBKM BHUKIJIAJa4eM
3IIHCHIOETBCS TMPUMYCOBAa aKTHUBi3allis WOro MHUCIEHHs, IPUMYCOBE
3alydeHHs1 10 JisutbHOCTi. OKpiM IbOoro, €(eKTHBHICTh 3aHATTA, A€ SK
OCHOBHHH METO]] 3aCTOCOBYETHCS AKTUBHHUI, B 3HAUHIN Mipi 3aJI€KHUTh Bij
CTIHKOI 1 TpHWBajOi AaxKTUBHOCTI CTYAEHTIB IPOTATOM 3aHATTS, a
KOpOTKOYacHa 1 emi30[MYHa AaKTUBHICTh HE IPUHOCUTH HAJISKHHUX
pe3ynbTartiB. BukiasaueBi He 3aBXK/M BIAETHCS MMOBHICTIO peai3yBaTH BCi
3aIUTaHOBaHI yMOBH, CTHMYNIOIOYMY CaMOCTIHHICTH 1 TBOPYICTH NpH
BUPOOJICHHI PillIeHb.
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Jns  ycmimHoro  BUpimIeHHS ~— npoOiseMu  (OpMyBaHHS
iH(pOpMAaIiHOI KyIbTypH €KOHOMICTa HEOOXiaHi:
opraHizaiis KOMIUIEKCY JIOCTI/DKEHb 10 iH(opMmamiiHii
IpaMOTHOCTI Ta iH(pOpMaNiiHii KynbTypi. Pe3ympTaToM 1mporo moBHHHA
cratd  yHipikOBaHA TEPMIHOJNOTIsA, 0araTOMOBHUHM TEpPMIiHOIOTIYHHUN
CIIOBHUK, MDKHApOAHI KpuTepii OWiHKM iH(opMamiiHOI TpamMOTHOCTI Ta
iHpOpMaIifHOI ~ KYJIBTYpH  €KOHOMiCTa,  MDKHApOOHI  CTaHAApTH
iH(pOpMaIifHOI KyNbTYpH, OpPIEHTOBAaHI Ha pi3HI Kareropili CHOXHBadiB
iHpopMarii;
CTBOPEHHS  PI3HOMaHITHMX  3aco0iB  HaBYaHHS  OCHOBaM
iH(OpMAIHOI KyIbTypH EKOHOMICTA,
3allydeHHs1 CYCHIIbHOI yBarm A0 mpodiemMu (opmyBaHHS
iH(OPMAIHOI KyIbTypH EKOHOMICTA.
Jlitepatypa
1. HoBukoB A.M. Merononorus y4deOHOU nesrenpHOCTH [Tekcr] /
A .M.HoBuxkos. — M.: U3natenbctBo «reecy, 2005. — 176 c.

OCOBEHHOCTHU BIOJKETUPOBAHUA | T-COEPBI

Yaiikoeckas Mapuna I[lempoeha, K.5.H., 00yeHm
Ooecckuti HayuoHanbhblll yHusepcumem um. .U Meunuxosa,65000,
Vkpauna ,00ecca, yn . Jleopsinckas, 2,

Ten. 8 (048) 726-14-40, e-mail: chmp@ukr.net

XapakTepHbIMH  OCOOEHHOCTSMH  coBpeMeHHbIX W T-mpoekros
SIBJISIFOTCS:  BBICOKAst CTENEHb HEONpPEJEJICHHOCTH B YacTH OIO/KETOB,
TpeOOBaHMH, colep)KaHHs; HEOOXOOUMOCTh M KPUTHYHOCTH AKTHBHOTO
B3aUMOJICIICTBHS BCEX 3aWHTEPECOBAHHBIX CTOPOH IPOEKTa; CUJIbHAs
3aBHCHMOCTh COCTaBa pabOT OT TI'paHHMI] MPOEKTa; BHICOKAs BEPOSTHOCTH
MOJM(UKAIMHU TPAHHI IPOEKTa B 3aBUCUMOCTH OT U3MEHEHUS TpeOOBaHUH;
JMUHAMH3M WM3MCHEHHI TpeOOBaHWI, BBICOKHI YPOBEHb U pa3HOOOpasue
MIPOEKTHBIX PUCKOB [1].

MupoBsle TpaHCc(OpPMAlIOHHBIE MPOLECCHl TOCIEIHEr0 Ioja
YCUWIWIN KPUTUYHOCTh JUId ycnemHod peanusammu  WT-mpoexTos
OTCYTCTBUSL ~ METOMAOJIOTMH,  YYHTBHIBAIOIIUX  YKa3aHHBIE  ACIEKTHI.
[oTpeboBanu mepecMoTpa TEXHOJOTMH YNPABJIEHHUS B CTOPOHY TMOKOCTH,
MUHUMM3AIMU 3aTpaT U CPOKOB BHEAPEHUS HA OCHOBE TEXHOJOIMi
9KCTPEMAIFHOTO IporpaMMupoBanust  (ympasienue HWT-mpoexramu B
YCIIOBUSIX MEHSIOIIMXCSI TpeOOBaHMI Ha 0a3e BEPOSITHOCTHBIX OIEHOK); Ha
OCHOBE MAaccOBOM  TEXHOJOTMHM pa3pabOTKM C  HCIIOJIb30BAaHHEM
TEXHOJIOTMYECKOH  TuIaTGOpMBl; Ha OCHOBE MOJEIHM  ITOBBIIICHUS
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MOOMITBHOCTH KOMaH/Ibl B PAMKax CIUPAIbHON MOJETH C MPOMEKYTOUHBIM
koHTponeM. Ocoboe 3HaUeHHe MPHOOpETaeT OpraHn3alys B3auMOJCHCTBUS
3aka3zunka UT-nipoekta ¢ pa3pabOOTUYUKOM MyTEM BEICHUS KOHCAITHHTA Ha
CTOpPOHE 3aKa3uuka [2].

Ecnu B 2000-2008 rogax mo cratuctuke ans npumepHo 90% UT-
MIPOEKTOB CTPYKTypa paboT (hopMUpoBaach C HCIOIB30BAHHEM IIOXO0Ja
Top-down (cBepxy BHu3) (IpOEKTHI pa3pabaThiBaIUCh Ha 0ase
AHAJIOTMYHBIX YXK€ BBIOJHCHHBIX, UMEJICS OIBIT PEATU3AIUA U YETKOE
noHuMaHue mnpodiem), a 10 % MNPOEKTOB SIBISUTMCh MHHOBAIMOHHBIMH
(TpeOyIOIUMH TBOPYECTBA, HECTAHAAPTHBIX PEUICHHH W YIPABICHYECKON
cMmernoctH), To K 2010 romy COOTHOIIEHHE PaTUKaIbHO n3MeHmIoch (60/40).

B xome peamuzammm UT-mpoekra pyKOBOIUTENIO HEOOXOANMO
TPUHATHS CIOXKHBIX DCIICHUH, CBA3aHHBIX C  HM3MEHEHHE TpeOOBaHUIMA
On3Heca, OrpaHuueHne O0KeTa, MPeoIoJIeHHEe TEXHUYECKUX 0apbhepoB, M
JlaXKe U3MEHEHHE MOMUTUKY NPESANPUATHS U CTPATETHU TIPUHATHSI PEIICHHUH.

OmHUM UX MPUOPUTETHBIX (PAKTOPOB YCMEITHOCTH BBITOIHIEMOr0
UT-npoekta sBISETCS TPAMOTHO MOJTOTOBIICHHBIAH OOKET MPOEKTa,
aJIeKBaTHO COCTaBIIeHHAasi cMeTa U 3()(EKTHBHOE TUIAHUPOBAHUE POESKTA.

ITo oreHKaM 3apyOeKHBIX CICIUATUCTOB, (UPMBI, HMECIOIIHEC
ronoBoii  obopor ot $10maH mo $300 muH, TpaTAT Ha CO3IaHUE
nHpopmanmonnsix cucreM ynpasnenust (MCY) 1% or obopora, numeromme
obopor Gombmie $300 muH- g0 3%. [ns YkpauHbl 10as OOpKeTa,
BhIensieMast Ha M T-mipoekTsl, Moxker nocrurats 10% ot romoBoro odopora
n3-3a OonpiIoro odbeMa paboT, CBSI3AHHBIX C BBICTPAMBAHHEM CHCTEMBI
YIIpaBJIeHUS U alanTalueil makeToB K cnenuduke On3Heca.

ITo oreHkaM 3amagHbIM 3KCIEPTOB, JSKOHOMHUS Ha H3JACPXKKaX
npousBoacTBa mpu BHeApenun WT-mpoekra moxer pocturats 30 %.
Opnako 00OCHOBaHHWE LiesiecooOpa3zHocTh U dddekriuBHocTH U T-mipoekta
(c uenbro mIaHUpoBaHus anekpatHoro UT-6romkera) sl yKPAaMHCKUX TOII-
MeHe/DKepoB (MPUHUMAIOIIUX pellieHHe 00 WHHUIMAPOBAHHE IMPOCKTA)
BBI3BIBACT CIIOKHOCTH B CBSI3H C TEM, YTO BHEAPSEMbIH HH(MOPMAIIOHHBIH
NPOAYKT He UMeeT (DU3MYECKOro BOIUIONICHUS, a peanbHbIe Pe3yJbTaThl
NPOSBSITCSL  TONBKO B TPOIECCE OSKCIUTyaTalldd MOpPH  YCIOBHH, 4YTO
PYKOBOAMTENH OOpAaIalOT BHUMAaHHE HAa CTPATETHYECKYH0 POJib, KOTOPYIO
HUH(OPMAIMOHHBIEC TEXHOJIOTHH UIPAIOT B OPraHU3AIMH, U YCTAHABIUBAIOT
Ha BCEM MPEANPUITHU TOT YPOBEHb (DPMHAHCHPOBAHHS, KOTOPBIH MO3BOJIUT
TEXHOJIOTUH JOCTHYb IOCTABICHHOW IICITH.

IMpakTka TMOKa3blBaeT, 4TO JJIs YCHEIIHOW peanu3aluu
kauectBeHHoro WT-mpoekrta OCOOCHHO BaKHbI TaKHE AacHeKThI, Kak
¢dopMupoBanue, pacrpeznenenue u 3pGeKTUBHOE YIIpaBieHuE O0KETaMu.
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Onenka WT-Oromkera BKiMOYaeT B ceOs HE TOJIBKO OLEHKY
anmapatHoro odecriedeHust (cepBepa, IMEepCOHAJBbHBIX CTAHIWH, KaHAJIOB
CBSI3W, CETEBBIX YCTPOMCTB M T.J.); NPOTPAMMHBIX CpPEACTB (JIMILEH3HH:
nHpopManmoHHass cucrema, Oa3a JaHHBIX, OIEpalHOHHAs CHCTEMa,
BcrioMoratenpHoe cnyxeoHoe I10); HO W cromMoctu paboT (BBIOOP
MH(OPMAIMOHHON CHCTEMBI, MMOCTABIIMKOB, KOHCYJIBTAaHTOB, IPOBEICHUE
TEHJepa); HaCTpOiKa, 0padoTKa MH(POPMAIMIOHHOW CHCTEMBI; BHEIPEHHE
(oOyuyeHne monb30BaTENel, MEPEHOC JAHHBIX, Pa3BEPTHIBAHUE CHCTEMBI,
WHTErpanys ¢ IPYTUMH IPHIOKEHUSIMH, TECTUPOBAaHHE ON3HEC-JIOTHKH).

Ocobast CIIOKHOCTh 3aKIIIOYaeTcsi B OLEHKM Oro/hKeTa aHajIu3a
TpeOoBaHMH K WH()OPMAIMOHHOH CHCTEME, IIOATOTOBKH TEH/AEPHOU
JokyMeHTauuu [3].

Jlnst BEIOOpa a/IeKBATHOTO METOJa OFOKETHPOBAHUS HEOOXOIUMO
BBIJIETIATH 11€J1b, IOTPEOUTENEH OLIEHKH, JOCTYITHOCTh HH(OPMAaIUH.

Henpto onenkn WT-OrompkeTa  MOXET CIYXHTh: IPHUHATHE
pemieHust O  LeNnecooOpasHOCTH  MPOEKTa; CpaBHEHHE  BapHaHTOB
aBTOMaTW3allid B TIpOIlecce BBHIOOpA; MPOBEJCHUE IIEPETOBOPOB O
CTOMMOCTH TIpoekTa; OropkernpoBanne WT-npoekTta (MmaHupoBaHHE
pacxoyioB Ha NMPOEKT aBTOMATH3AIMH); KOHTPONIb (PaKTHIECKHUX DPACXOI0B
Ha MPOEKT aBTOMAaTH3alNH.

B kayecTBe anbTEpHATUBHMX METONOB OLEHKH Orompkera UT-
MIPOEKTa CIIeqyeT OTMETHTh: METO]] aHAJIOTHI (OIleHKa Ha OCHOBE JAHHBIX O
(aKTHYEeCKOW CTOMMOCTH AaHAJIOTHYHBIX IIPOEKTOB HA TPEINPHATHSIX,
Omm3kux 1o Macmraly OwW3Heca W BUILY JIITENBHOCTH); METOM
anmpoKcHManyy (Ha OCHOBE KOJIMYECTBEHHBIX IOKa3aTeNield JesTeIbHOCTH
KOMITaHHM C HCIOJIB30BAHUEM OTpAacieBOM CTATHCTHKH — II03BOJISET
(dopMupoBaTh OpHEHTHPHI Ha 0a3oByl0 croumocTb [10); TUPEKTUBHBIH
MeTo[| (OIEHKa OIpeessieTcsl IMPEKTHBHO B XOJIE COCTaBJIEHMs OroJuKeTa
KOMITaHHMH); 3aTPaTHBIH MeToJ| (MCXOAMT M3 CeOECTOMMOCTH OTJEIbHBIX
COCTaBJISIFOLIMX ITIPOeKTa (paboT Mo aHanu3y, pa3paboTKM W BHEAPEHUIO,
MIPUOOPETEHHIO IPOTrPAMMHOI0 M TEXHUYECKOT'0 00ECTIeUeHMS).

O¢dexTuBHBI s oneHka crommoctu paspabdorku [10 meron
(YHKIIMOHAIBHBIX 3JIEMEHTOB (pa30ueHue Ha (QYHKIMOHAJIbHBIE AJIEMEHTHI
OTIIMYHBIE OT MOAYNEH, WMEIOIUX [IUPOKYI0 BapuaOWIBHOCTS,)[4]
TIO3BOJISIET OLEHUTh MAcCIITad CIOXHOCTH TpoekTa. OJHAKO MOXET OBITh
MIPUMEHUM TOJBKO TIOCTIE 3aBEPIICHUs] 3Tara KOHIENTYaJbHOTO |
TEXHUYECKOTO TMPOCKTHUPOBaHMUsA (HA KOTOpPHIX Oojee Ielriecoo0pa3Ho
TIPUMEHEHNE SKCIIEPTHBIX METOJIOB M METOJIOB aHAJIOTHHA).

Ornenka UT-0romkeTa TpeOyeT CoraacoBaHHOMN OICHKH Pa3InIHbIX
BUJIOB 3aTpaT, U B KaXKJAOM CIydae MCIOIB30BaHMUS CIIEIHAIbHBIX METO/IOB.
JlomkeH OBITH COTJIACOBaH YPOBEHb TOYHOCTH OLIEHOK 3aTpaT Pa3sHOro BHJA,
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PHCKOB, a TaK >K€ MapaMeTpbl, HCIIOJb3yeMble B pacuerax. KauecTBo

TIOTYYE€HHOW OIIEHKM 3aBUCUT OT IOJHOTHI Yy4YeTa CYIIECTBEHHBIX 3aTpar

MIPOEKTa, y4eTa PUCKOB, a TaK K€ OLIEHKH Ka)X/IOH COCTaBIISIOMICH.
Jlumepamypa
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APOMAMAPKETHI — IIVIAX JO YCHIXY
YKPATHCHKOI'O ABTOPUHKY

buuixoea Jliniss Anamoniiena
Xmenvnuyvkuil HayionanrbHuil yHigepcumem
eyn. Incmumymcoka 11, m. Xmenvnuyoruii
liliya_mark@ukr.net

ABTOpMHOK ~YKpaiHM Ha CBOTOJHIIIHIA J€Hb TNPOJOBXKYE
CTarHyBaTH, piBeHb NMPOJAXIB aBTOMOOLTIB HACTUIBKM HU3BKHUH, 110 A0CATa€e
piBEs 2004 poky. 3a JMaHWMH AHATITUYHOIO AareHTCTBA «ABTOCTATY,
yKpaiHChKui aBTOpuHOK y 2009 polli mokaszaB TPETiil pe3yiIbTaT 3 MaliHHS
aBTOMOOITBHUX TpoAax B €Bpomi. 30kpema, 3a MiACYyMKaMH MUHYJIOTO
poky BiH «mpociB» Ha 71,4%. [ipma quHaMika cepesi eBponelchbKiX KpaiH
crioctepiranacs nuure y Jlatsii (-80,5%) Ta Icnannii (-77,6%).

OCHOBHUMH NEPIIONPUYINHAMU TaKOTO CTaHy aBTOPHHKY, Ha HalI
TIOTJISI T, MOXXHa  BH3HAQUUTH  HACTYIIHI: CyTTE€BE  3HIDKCHHS
MaKpOEKOHOMIYHHMX TIOKa3HWKIB KpaiHW; MpPakTHYHO 3HUK PHHOK
kpenuryBanHs — B 2009p. BiH ckopoTtuBcst Ha 96% nopiBHsHO 3 2008p.; pict
LiHHA aBTOMOOLII.

OTKe, 3BayKarou Ha BCI1 TPYIHOIII, SIKi BUHUKJIM HA YKPaiHCBKOMY
aBTOMOOIJIBHOMY PHHKY, aBTOKOMITaHii MalOTh BJ/IBi4i aKTHUBHIIIE OOPOTHCS
3a YKpIIUIEHHS! BJIaCHUX TNO3WI[I HAa PHHKY. 3aroCTpeHHs KOHKypeHii Ha

137



aBTOMOOUTBHOMY PHHKY YKpaiHM CTaBUTh OCHOBHE 3aBJaHHS IIepen
aBTOCAJIOHAMHU - aKTUBI3allisl BCiMa MOXIIMBHUMH CIIOCOOAMU ITOMTUTY Ha CBOL
TOBapH, IIONIYK aJbTEPHATUBHUX METOMIB CTHUMYJIOBaHHS MPOJAXiB
aBTOMOOLTIB B yMOBaX IaJ{iHHS TTOMUTY.

OpHak, TpajWIiHHUKA MapKETHHTOBHH IHCTpYMEHTapiii He nae
MOKJIMBOCTI TOCATHYTH Oa)kaHUX Iijiei. Ha ChOTOHINIHIN IeHb 3arabHUN
TIOTIK 30BHIIIHBOI PEKIAMH HACTIJIHKH BEJIUKHUM, 110 Y PEKJIaMHOI ayauTopii
BHUHMKA€E 30pOBa 1 CIyXOBa BTOMJIEHICTb, €(DEKTHBHICTb PEKJIaMH 3HAYHO
nmajae i Juiss OTpUMaHHS HeoOXiAHOro e(eKTy ITOBOIMTHCS 301IbIIyBaTH
KUTBKICTh BJIACHOI PEKJIAMH, II[00 MOMOJIATH IF0 BTOMJICHICTH 1 BHIITUTHCS
B Maci iHmoi pexnamu. CTpykTypa KOMIUIEKCY MAapKETHHIOBHX
KOMYHIKallill Ha pUHKY aBTOMOOUTIB YKpaiHM NpescTaBieHa Ha pUCYHKY 1.
ToMy moOTpiOHO NIyKATH iHII METOIM BILTUBY Ha JIFOJCH, SKi 31aTHI 00iiTH
JIFOJICBKHI CKETITHIIU3M 1 3BEPHYTHUCS TPSIMO JI0 MiJICBIIOMOCTI.

Pucynok 1 — CTpykTypa KOMIIeKCY MAPKeTHHTOBUX KOMYHiKaIii
HA PHHKY aBTOMOOLJIiB YKpainu

Cepen Takux METOJIB BIUIMBY, Ha Halll MOTJIS, € apOMaMapKEeTHHT.
3amaxu CIyrylOTh CHJIBHHM «CTapTOBUM MEXaHI3MOM» JUISl JIFOJICHKOT
nam’siTi. BoHM BOJNOAIIOTH 3aTHICTIO 3aITyCKaTH JIAHIIOT Pi3HUX acolliallii,
SIKIIO 3arax MPUEMHHUIA, TO 1 BCe, [0 3 HUM ITOB’SI3aHO B HAIIliH TTaM’sITi, TEX
BUKJIMKA€E TIO3UTHBHI edekTH. B cyuacHoMy CBiTi y mojieli mepeoOTsbkeHi
30pOBi 1 CIYXOBi aHaJi3aTOpPH, BUKOPUCTAHHS HIOXOBOI'O aHali3aTopa Mae
BEJNUKI TEPCNeKTHBU 1 JO3BOJHUTH JOCSATTH HEOOXIJHOIO PEKIaMHOI0
e(eKTy 3a JOMOMOT0I0 MEHIIIOTO 00CsTY pekiiaMu. [IpocTiiie mpoduTucs 1o
HE3aBaHTa)KEHOTO HIOXOBOI'O aHaji3aTopa, HDK [0 Iepeo0TsHKEHOro
30pOBOTrO 200 CITyXOBOTO.

ApoMaMapKeTUHT SIBJISIE c000r0 3aci0 T IBUIIICHHS
KOHKYPEHTOCIPOMOXKHOCTI ~ TiJIIPHEMCTB TIOpYY 3 IIIHOIO, SKICTIO Ta
TIONYJISIPHICTIO TOProBOi Mapku. AJDKe, 3TiJHO NPOBEISHUX JOCIHiKEHb,
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apoMaTu3allis MoBITPS B TOPIOBUX MPUMIIIEHHSX 37aTHA 30UIBIIUTH 00CST
nponaxiB Ha 15-20% - Ge3 po3IIMpeHHsT aCOPTUMEHTY Ta MepYaHAaH3HuHTY.
lonoBHa 3ajmaua apoMaMapKeTMHI'y — IIOKpAIIUTH HACTpii
TIOKYTIS 1 3100yTH HOro MPUXWIIBHICTH 10 KOMIIaHil, 3poOMTH Tak, 1100
oMy Oys10 KOM(OPTHO 1 HAIIPSIMY TTOB’SI3aTH 1€ BiTUYTTS 3 KOMIAHIETO.

VuiBepcuterom Ilamepbopn  (I'epmanis) Oyam  mpoBeneHi
JIOCITI/PKEHHS BIUIMBY 3araxy Ha ITOBEIHKY ITOKYIIB, MMPOaHAIi3yBaBIIH
TIOBENIIHKY IMOKYIILIB JI0 Ta Micisl apoMaTh3allii creliaiicTi yHIBEpCUTETY
3poOMIM HACTYIHI BHCHOBKH: aCOPTUMEHT 31aBcsi KiieHTamM Ha 47%
MPUBAOIUBININM; MEepcOHANT — Ha 45% KOMIETECHTHIIIMM 1 MPHUBITHIIINM;
YUCTOTA 1 CBIKICTh B MarasuHi miaBuiuiacsa Ha 27%; TOTOBHICTh KJIIEHTIB
3IIHCHUTH TOKYNKY BHpocia Ha 15%; TpuBaiicTe nepeOyBaHHs KII€HTIB B
MarasuHi  30inbmmiacs Ha  14%; Oyno  BigMmiueHO — 30iUNIBIIEHHS
TOBapooOopoTy Ha 6%.

Jns  migBumeHHs  eEKTUBHOCTI  JiSUTBHOCTI  aBTOCAJIOHIB
HEOoOXiTHO 3aCTOCOBYBATM apOMaMapKeTHHI y BCIX HWOro TposBax.
Hacamnepen, nope4HO BHKOPHCTOBYBAaTH apOMAaTH3allil0 IOBITPSHOTO
MPOCTOPY 3 METOK 3aJy4eHHS KIIEHTIB 1 CTBOPEHHS CIPUATIUBOI
aTMoc(epu; apoMaMepyaHJai3uHr; apOMaTH30BaHy peKIIaMHy oJirpadito;
apoMaTu30BaHi cyBeHipu. Bce 1me macTe MOXIMBICTH BIUIMBATH HA
TIOBE/IIHKY KITI€HTIB, @ TAKOXK Ha X IMO3UTHBHE CHPUHHSATTS IIPOMO3HUIII].

3riiHO MPOBENEHHUX AOCTiKEeHb Onm3bKo 98% Bciel pekyaMHOL
iHpopMarii He crpuiiMaeTbCsl B3araji, a cepeqHs TPUBAIICTh CIIPUHHSTTS
PEKJIaMHOTO OT'OJIOIICHHS CKJIAJa€ JIMIIE 2 CEeKYH/IW. 3aCTOCYBaHHS TaKHX
«HECTIO[IBaHNX» MOAPa3HHKIB, SIK apOMaT, MOXe MOJAOBXUTH 4ac PO3TISLY
Or'OJIOIIEHHSI 1 CIIOHYKaTu IIIOAWHY OUIBII 1HTEHCHBHO 1i BHBYHTH.
[IpoBeneHi eKCIEPUMEHTH IIOKa3yloTh, IO apOMaTH3aIlisl TOPTOBHX
NPUMIIEHb 37[aTHa CTHMYJIIOBATH JUHAMIKY HPOJaXKiB B CEPEAHHOMY Ha
15%, tomy mio, He MeHmie 70% CIIOXUBAYiB OIIHIOIOTH 34 3allaxOM TakKi
SIKOCTI TOBapy, SIK CBIXICTb 1 BUIIYKaHICTb.

ApoMaMapKeTHMHI Ma€ HaJ3BUYalHO IIHPOKI  MOKJIMBOCTI,
OCKUIBKM 3a JOHOMOIOI0 apoMaTiB KJIi€HTa MOXKHa po3cnadbutu abo,
HaBMAaK{, CTBOPUTH Oaabopwid, MifHECEHWH HacTpid. 30Kkpema, 3amaxu
POMAIIKH, >KaCMUHY 1 JaBaHAW pO3CHAOJSIIOTH BOJiA, 3amax DKi i3
pecTopaHiB IIBHIKOTO XapuyBaHHS 1 CBDKOro xiiba poOOHTH IIOAMHY
JIPaTIBJIMBOIO, 3aMaX TPaBU, XBOWHOTO JIICY 1 OJILOBHX TPaB BBOAWTDH BOJis
B CTaH CyMy.

SIK miATBEpIPKYIOTH IIPOBENEHI JOCTIDKEHHS, CYMIIl 3amaxy
HIKIpSHAX CHIIHB 1 Macia BHUKIHMKA€E Yy BOJIIB Kypax, a Jeski mappymH i
JIE30/IOPAaHTH TPUMYIIYIOTh BOJITB KOHIICHTPYBATHCS Ha (Pi3i0oIOriuHUX
BiUYyTTSX, a HE Ha JOPO3i.
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BiamoBinHO 10 MpoOBeNEHHX JIOCIHIIPKEHb, CIPHUATINBO Ha BOJIiB
JUIOTH 3amaxd M’ATH, KOpHWI, JHMOHY 1 KaBH — BOHM IiJICHJIIOIOTH
KOHLISHTpALII0 YBar", 3HWKYIOTh JIpaTiBIUBICTh. Taky >k Ail0 Mae cymimn
3araxiB HOBOTrO aBTOMOOLIsS — (papOH, OOIIMBKY Ta 1HIIHMX MPEAMETIB.

TakuM 4MHOM, HE3aMIHHUM IHCTPYMEHTOM CY4acHOTO MHCTEUTBA
npoJaiB € 3amax. HacTymHi  Jekiibka  pOKIB  BUKOPHCTAaHHS
apoMamMapkeTHHry B YKpaini Oyne JaBaTH BHKIIOYHO KOHKYpEHTHI
riepeBary, Horo BUKOPUCTaHHSI TIOKH Il HE MacoOBE, a eKCKIIIO3MBHE i BKpal
LiKaBe ISl KIIEHTIB YKPATHCHKOI'0 aBTOMOOUIEHOTO PHHKY.
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