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IlneHapHe 3acizaHHA

D®PAKTAJIIBHOCTDb U BCEJIEHHAS

Ipeiicepman Jleg, doxkmop gusuxu, npogeccop
M3paunvckaa Akademus pazsumus nayku, Hzpaun

[TpencTaBneHust 0 MUpe BCeraa HAXOIWINCh B IIGHTPE BHUMaHUS
YUEHBIX M YacTO PAaCXOAMIMCH CO 3/PaBBIM CMBICIOM. TakoBa, HaIpumep,
OblIa aToMHCTHYeCKas Teopus JleMOoKpuTa, a B Halle BpeMs — TEOpHs OT-
HOCHUTEJFHOCTH, @ TAaK)K€ KBaHTOBas KapTuHa mupa. [loBUIMMOMY Takyro
ke Ccynp0y MOXKET HOCTUTHYTh MOSBUBINYIOCS HENAaBHO TeOpHio (pak-
TaJIbHOCTH BceneHHOH, mepeBepHyBIIEH BepX MHOM HAIIM BEKAMH YCTOSB-
IIMecs IPe/ICTaBIICHUs, BEylIINe CBOE Havyallo OT reomeTprun EBkinza.

[pencraBnenne o ¢pakranbHOCTH BceeneHHOW (0 JIaThiHU «(pak-
Tyc», HEPETYJSPHBIN, pa3OuTHIii) BBeN B obuxox B 1975 romy mMaTemMaTuk
Benya Mannens6pot. Eme 8 XIX B. B. Bompmano u K. Beliepmrpace 06-
HapyXwin Bcioay HemuddepeHmupyemple (QYHKIHH, TpaQUKA KOTOPHIX
SIBJISIFOTCSL HEPETYJISIPHBIMU KPHBBIMHU JUISI BCEX 3HAYCHUI YHMCIIOBOM OCH.
Martematuku ®@. Xaycaopd u A. be3ukoBUY U3Y4HIIM CBOMCTBA MOJTOOHBIX
¢byukumid. Biocineacteun Maniens0poT Ha3zBall uX (paKkTalbHBIMH.

Crioco0 moCTpoeHUs yKa3aHHBIX ()PAKTATIOB CBOIMTCS K CICIYIO-
memy. 3anaercst npu N = 0 npousBosibHasi 0a3zoBasi Gurypa — reneparop
(Ut QyHKIMH OJHOW TMEpPEeMEHHON — 3TO OTPE30K NMPSIMOW WIIM JIOMaHast
nuHUs), ¢ KommaectBoM M paBHBIX OTpe3KoB (3BeHbeB). Ha mepBom miare
(N = 1) onuH M3 OTPE3KOB 3aMEHSIETCS JIOMAHOH M0 3aIAaHHOMY MpaBwiIy. To
K€ — Ha KXJOM HOCIeIyolleM IIary Mo TOMY K€ caMOMy IIpaBHily, 110
0ECKOHEYHOCTH.

Paccmorpum moctpoenue ¢pakrana Ha npumepe KpuBoil Koxa.
OHa sBIsI€TCSI THITUYHBIM T€OMETPHUYECKUM (pakTajoM, U Oblla BIEPBbHIE
onmcaHa mBenckuM mMatemarukoM Xenbre o Koxom B 1904 roxy. s
noctpoenus kpuBoit Koxa eamuumynsii otpe3ok (N = 0) 6asucHOro rexe-
paropa menuTcs Ha TpHW paBHble 4acTH. Ha cpemHem OTpe3Ke CTpOHTCS
PaBHOCTOPOHHUH TPEYTOJIBHMK. 3aTE€M 3TOT OTPE30K ynaamsercs. [lanee, Ha
mare N = 1, KaXaplii OTPE30K BHOBb 3aMEHSIOT JIOMAHHOW IO TOMY Xe
npaBwily ¥ T.A. 10 OeckoHeuHoctH. Ha puc. 1, @ — kpuBas u CHEXHHKa
(3amkHyTas kpuBasi) Koxa, puc. 1, 6 — Gonee cnoxHast kpusast Beitepiupacca.
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[TepumMeTp KpuBOH, orpaHu4HBaroleii cHe:xMHKY Koxa, paBen Oec-
KOHEYHOCTH B TO BpeMs, KakK IUIOIA/Jb CHEKWUHKH, B MPOTHBOPEYHH CO
3/IpaBBIM CMBICIIOM, KOHEYHA.

Ceoiicmea zeomempuuecKux Qpaxmanog

1. OcHOBHOE CBOMCTBO (paKTaJoB — 3TO MX HEPETYISPHOCTH B
YKa3aHHOM BBIIIE CMBICJIE. Mepoil (pakTanbHOCTH CIYXXUT CTENEHb He-
PETYJIAPHOCTH, ONpe/ieIeHle KOTOPOil MOXKHO BBECTH C IOMOUIBIO pa3Mep-
HOCTH S reoMeTpr4eckoil GUryphl, ONPENENIOEN ee TIPOTIKEHHOCT B S
HE3aBHCUMBIX HAIPaBIICHUSX.

s usmepenust pasmepa N npousBosibHON (GUrYpsl BHIOHPAIOT
MacmTad B BUJIE €IUHUYHOTO 3JIEMEHTA M ONPEIEISIOT, CKOIBKO pa3 3TOT
JIEMEHT YKJIaJpIBaeTCs B 3TOH ¢urype. s 3TOro AeNsIT eqUHIYHBIA OTPE30K
npsiMoit iuHud Ha M paBHbIx uyacteit, Toraa pasmep N urypsi, umeromieit
npotskenHoets B S Hanpasiennsx, N = M°, otkyza S = InN/InM. Taxum
oOpa3zoM, pasMepHOCTh JIMHMM B EBKiIMaoBoli reomerpum paBHa 1, mo-
BEPXHOCTH — 2, a 00beMHON (UTYpBI W MPOCTPAHCTBA — 3, T.€. SBISETCA
BCET/1a 11€JI0YNCICHHOH.

WNuade obcTonuT €70 ¢ pasMEpPHOCTHIO BO (ppakTambHON reomMer-
pun. Hanpumep, pasmeprocTs kpreoit Koxa, y kotopoit M =3,aN=4-S =
= In4/In3 = 1,26, T.e. oHa sBAeTCcA ApoOHOH (Oomblie 1, HO MeHbIIE 2).
HerpyznHo NOHSTBH, 4TO pa3sMepHOCTh (pakTajla MOXKET paccMaTpHBaThCS,
Kak Mepa ero HeperyJsipHOCTH. Pa3MepHOCTh (hpakTaibHOW KPHUBOMH, B YacCT-
HOCTH, OIPENeNsieT CTENeHb €€ W3PE3aHHOCTH (M3JIOMaHHOCTH), a (pak-
TaJIbHOH MTOBEPXHOCTH — CTETIEHb €€ IIEPOXOBATOCTH H T.[.

2. He menee xapakTepHbIM Ui (pakTana SBISETCS €ro CcaMo-
moiooue, Kora 1eJioe IMeeT Ty ke GopMy, 4TO | JIH00ast 4acThb.

[Tapamoxkc 3akmrogaeTcst B TOM, YTO BCE BEIH, OT HEOECHBIX TEII, 10
aTOMOB W DJIEMEHTapHBIX YacTHUI], a TaKXKe Bce mpouecchl (M ux QazoBble
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lNneHapHe 3acidaHHs1

TPaeKTOPHHU) HEPETYIISIPHBI, (PaKTAIbHBI, XaOTUYHBI, SBJISFOTCSI IPOTOTUIIOM
OpPOYHOBCKOTO JIBMIKCHUSI, IBIDKCHUS MOJIEKYJ, XaOTHUECKHX SBIICHHUH.
@paxransHOCTh B Ilpupone yHHBepcanbHa W SIBISETCS HEOTHEMIIEMBIM
cBolicTBOM ObITHS. M 3TO HE ciy4aliHO, Tak Kak (pakTan OTIMYAeTCs] Mak-
CUMaJIbHOM MPOCTOTON M COOTBETCTBYET MPUHLMITY MUHUMAJILHOTO JEUCTBUYS,
T.€. €T0 MOCTPOCHUE TPeOyeT MUHUMAIBHBIX 3aTpaT. OOBEKTH M HMPOIECCH
JEHCTBUTEIHFHOCTH OTPaHWIECHBI KOHEYHBIM YHCIIOM HTEpaluii B Macmrade
HAIlUX CYOBEKTUBHBIX BocmpusaTHil. CamomnozoOme peambHBIX OOBEKTOB
SIBISIETCSI TPUOIN3UTEIBHBIM, HETOYHBIM. JTa HETOYHOCTh BO3ZHHMKAET Kak
pe3yNbTaT KOHEYHOCTH CTPYKTYPHBIX 3JIEMEHTOB MHOKECTB, 00pa3yIoImnX
pCaIbHbIC 06’LeKTbI U TMpOoUECChl, B OTINYUC OT TOYCUYHBLIX MHOXKCCTB,
JeKalMX B OCHOBE Maremaruueckux ¢uryp. Kpome Ttoro, B peanbHON
JICHCTBUTENILHOCTH MPOUCXOJIUT TaK)Ke HaIOXKEHHWE Ha 3aKOHOMEPHOCTH IIpH-
POZIHBIX OOBEKTOB M IIPOLIECCOB OE3YCIOBHBIX CitydaiiHocTeil. [loaTomy mpu-
ponHas GpaKkTaIBHOCTB SBIISIETCS CTOXaCTHYECKOH M NpeAdpaKTaibHOM.

Tem He MeHee, (pakTanbHOCTh [EHCTBUTENLHOCTH YacTO Ha-
CTOJIBKO SIPKO BBIPAXKEHA, YTO €€ HENb3sS HE 3aMETHTh. TaKOBBI, HAIIPUMED:
pa3BEeTBICHHbIC HEHPOHHBIC CETH HEPBHOW CHUCTEMBI, KPOBCHOCHBIC CHC-
TEMbI, OpOHXH, KPOHBI JIEPEBHEB M LBETHI, JICThS HEKOTOPBIX PACTECHHI,
CTBOJIBI ITAJIbM, KOpa OOJIBIIMHCTBA AEPEBHEB, BUHOTPAJHbIE JIO3BI U IpyTHE
BBIOIIMECS PACTEHUs, COIBETHS MHOTMX PAacTCHHWH, KOHTYpPHI OOJIaKOB,
Ky4HblE 00JIaKa, JICHTOYHBIE MOJIHWHM, KOHTYPBI OCTPOBOB M KOHTHHEHTOB,
OeperoB pek, Mopei U okeaHoB. K HUM MOXKHO Tak)K€ OTHECTH aTOMHBIC U
SIIEPHBIE CTPYKTYPBI, TAJIAKTUKU U UX CKOILIEHHUS U IIp.

KouTypsr mo0oii peasbHON cHUCTEMBI, a Takxke BceneHHOW B
1esioM, (hpakTaabHBI M OTPAHUYMBAIOT KOHEYHbIC oOyactu. BceneHHas, B
YaCTHOCTHU, HAIIOMHUHACT O6'I)eMHyIO CHCXKUHKY Koxa ¢ KOHEYHBIM YHCIIOM
WTepaIyii, 4To, C Halled TOUKH 3pEHUs, IOATBEP)KIaeT ee Oe3rpaHUIHOCTh
1 KOHeYHOCTh. OTCIO/Ia TaKKe CIEAYET, KaK Mbl CUMTAEeM, YTO MaTepHaIb-
Hasi COBOKYITHOCTh CKOHIIEHTPHPOBAHA HA «TPEXMEPHOI» cdepe, a TeoMeT-
PHSL ¥ TOTIOJIOTHS TIPOCTPAHCTBA-BPEMEHHU HAXOISATCS B ITOJTHOM COOTBETCT-
Buu ¢ Teopemoit [Tyankape—Ilepensmana [1].

Bomnpoc o ToM, siBiIsieTCs M JaHHBIN TIpeIMET TIaIKuM Wi Qpax-
TAJIBHBIM, JIMIIEH cMbIcia. OTBET Ha 3TOT BONPOC 3aBUCHT OT OCTPOTHI
3peHust HaOIIoAaTeNsl WM OT pas3peliamileil criocoOHoCTH mpudopa, KOTo-
PBIM OH TTOJIB3YECTCA. Bcem N3BECTHO, YTO UACAJIBHO TJIaJKasd MOBECPXHOCTH
BBICOUAHIIIEr0 Kjacca oOpabOTKH MpPHU PACCMOTPEHHH O] MHKPOCKOIOM
OyIeT BBITISAAETh, KaK TOPHBIA JIaHAIA(T, MOABEPTIINIACS WHTCHCHBHOU
OoMOapIMPOBKE METEOPUTAMH.

To xe orHocutTcs M K siBieHussM [lpuponst. Ilupoko n3BecTHBI
J1aBMHOOOPAa3HO HapacTaromue npouecchl. K HUM OTHOCSTCS LEIHbIE peak-
LMM, HEKOTOpPBbIE XMMHYECKHE PEeaKluH, CKaukooOpasHble (ha3oBbIC Iepe-

7



Modern Achievements of Science and Education XIV International Conference...

XO/Ibl, B3PBIBBI U Apyrue. MHOTrHe XOpOIIO M3yYEHHBIE SBJICHUS Ha MpaK-
TUKE BEIYyT ce0sl HE TaK, KaK 3TO CJIEAyeT W3 HE BBI3BIBAIOIINX COMHEHHUH
3aKOHOB KJIACCUYECKOH (PU3HMKH, KOTOpHIE YCTaHOBJIEHBI, UCXOs U3 MPEICTaB-
JICHWH O PETYISIPHOCTH ONUCHIBAIONINX MX (DA30BBIX TPACKTOPHH.

Tak, HanpuMep, cauraercs, 4To 1udpdys3Hus ¢ 0YeHb BEICOKOH TOU-
HOCTBIO OIHCHIBACTCS KJIACCHYECKUM 3aKOHOM PDuka. DTOT 3aKOH MCXOAUT
U3 PETYSIPHOCTH MEXaHWYECKOTO JABW)KCHHSA, IMOJYMHSIONIETOCS YypaB-
HEeHuio OBIKeHns HpioToHa. OgHAKO HA caMOM J€Ne YacTHIa JBIDKETCS B
peansHOH, T.€. (hpaKkTaIbHOI Cpere, M0 M3BWINCTON, (paKTaIbHON KPHUBOIA,
3HAYUTENBHO MENJICHHee, yeM mpennonaraigock. Ilostomy 3akon ®duka Ha
MPAKTUKE NPUBOAUT K OOJIBIIIUM OIJ_II/I6KaM. Me)Kz[y Mpo4ruM, UMCHHO 3THUM,
10 HalIEMy MHEHUIO, O6LSICH5HOTC$[ ycnexu KBaHTOBOM MEXaHUKH, KOTOpasd,
B OTJIMYHME OT KIACCHYECKOW MEXaHHKH, pacCMaTpHUBacT HE CIUIOLIHBIC, a
KBaHTOBAHHBIC CPEJIbI, YUUTHIBAIOIINE TAKMUM 00pa3oM HX (ppaKTaaIbHOCTb.

®pakTanpHble cBokcTBa IIpupoasl yke cerojHs HallUld HIUPOKOE
NpUMEHEeHHe Ha TpakThke. Hampumep, cpaBHuBas (pakraibHble pa3Mep-
HOCTHU CJIOXKHBIX CUT'HAJIOB, 3Hue¢)anorpaMM WM IIyMoOB B c€paue, MCIUKU
MOTYT JJMarHOCTUPOBATh HEKOTOPBIE TSDKEbIE 3a00JICBaHNs HA paHHEH CTaIuu.

MeTeopoioTH  ONpeNeNIioT CKOPOCTh BOCXOMAAIINX ITOTOKOB B
oOmakax 1o (pakTaJbHOW pa3MEpPHOCTH M300paKE€HHS HA JKpaHe pajapa.
370 MO3BOJISIET C OOJIBIINM YIIPEXKJCHHUEM BbIIaBaTh MOPSKaM M JIETYUKAM
ITOPMOBBIE TIpeaynpexaeHus. CTalo COBEPUICHHO MOHSATHBIM, YTO TOY-
HOCTh W3MEPEHMs JJIMHBI MOPCKHUX OeperoB, KOHTYPOB OCTPOBOB, CTpaH U
KOHTHHEHTOB HaXOAMTCS B MPSAMOH 3aBUCHMOCTH OT pa3Mepa H3MepH-
TEJIFHOM JIMHEHKH M UX TOpa3io Jerde paccunTaTh, YeM H3MEPHTb.

Y. JlapBUH, KaK W3BECTHO, BBIJBHUHYJ T'HIIOTE€3y O IOCTENEHHOM,
9BOJIIOI[IOHHOM, T.€. PEryIIpHOM XapaKTepe pa3BUTHs KM3HHM, | 'mmoresa
JlapBuHa N1aBHO NpPEBpaTHIACh B ABOJIOIHOHHYIO TEOPHIO, XOTS, KaK HU
CTpaHHO, JJIS 3TOTO, KaKk He OBIJIO BO BpeMeHa JlapBHHA, TaK HET U CETOMHS
HuKakux ocHoBaHui [1]. Cam [lapBuH yTBepXknai, 9To «... €CIIM MOS T€o-
pust BEPHA, TO OecUHCIIEHHbIE IMPOMEKYTOYHBIC BUIBI ... TOJDKHBI, HCCOM-
HEHHO, CYIIIECTBOBATHY.

Ho nepexonubie GpopMbl 10 cux nop He oOHapyxeHbI. [o naHHBIM
MIaJICOHTOJIOT MY, HAYKH, 3ariis/bIBaloNiell B JaeKoe MPOLUIoe IIyTeM H3y-
YEeHUs JIETOIMCH OKaMEHeNoCTel, MX mpocto He cymecTtByer. [IpaBna,
CTOPOHHHKH 3BOJIIOIMOHHOW TeopuH JlapBuUHA OOBSACHAIOT 3TOT (akT He-
NIPaBWJIBHBIM TTOHUMaHHEM NepexOAHbIXx (GopM. OHM CUHUTAIOT, YTO IIa-
JICOHTOJIOTH MIIYT He To. Ha camom fene, — MOSACHAIOT OHHU, — aMbuONK —
3TO TNEPEXOJHOE 3BEHO MEXIy pbhIOAMH W PENTWINSAMH, JHHO3AaBPHI —
MEXIY PENTHIMAMHU U NTHIAMH, a YeIOBEKOOOPa3HbIE 00€3bsSHBI — MEXKIY
MapTHIIIKOW W YEIOBEKOM W T.J. DTO HE OOBSICHEHHWE, a YXOA OT 00bsC-
HEHHUS, TaK KaK OHO BO3POXKHAET JABHO OTBEPrHYTOE TI'CHETHKOW Ipen-
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lNneHapHe 3acidaHHs1

CTaBJIEHHE, COIJIACHO KOTOPOMY MYTAlliH, MPUBOAAIIME K M3MEHYHBOCTU
BHYTPH JAHHOTO BHIA, HE MOTYT IPUBOJUTH K BO3HUKHOBEHUIO HOBBIX
BUJOB. 371eCh TOJIKO BUJ 3aMEHEH Ha Kjacc. bomee Toro, majaeoHTOIO0TUs
oOHapyXuia HeYyTo NPOTHUBONONOKHOE. OKa3bIBaeTCs, YTO HOBBIC BHUIBI B
CIIOSIX TIOTIEPEYHOTO pa3pe3a 3eMHOW KOpHI IMOSIBIIIOTCS BHE3AITHO, YXKE
c(hOpMHUPOBAHHBIMH, 0€3 BCIKUX MEPEX0I0B. A 3TO CBHICTEIBCTBYET O TOM,
YTO BO3HHUKHOBEHHE BHIOB IPOUCXOANT HE HETPEPHIBHO, PETYISPHBIM 3BO-
JIIOIMOHHBIM ITyTeM, a CKauko0o0pa3Ho, PPaKTaIBHO 10 33/ITaHHOH MPOrpaMMe.

Takum o00pa3oM, MPOIECC Pa3BUTHS JKU3IHH 00JamacT 00OMMH
cBolictBamu (pakranoB. OH pa3BUBaeTCs CKauKaMH, HEPETYJSIPHO W, cie-
JIOBaTEeNFHO, €ro (ha30BBIC TPACKTOPUH XapaKTEpU3YIOTCS OpOOHOH pas-
MEpPHOCTBIO, 3aHUMAOT MECTO MEXIy IUIaBHBIMH OOBEKTaMH M XaoCOM
($a3oBoOro moprpera, MeXIy CTPOTHM MOPSIIKOM U OecmopsakoM. Uto ke
KacaeTcs CaMoNOA00Hs, TO OHO COBEPIICHHO 04eBUAHO. JIro0as, Mu3epHas
gacte JKW3HHW, XKUBas KJICTKA, MPAKTHUCCKH OUYCHb MAl0 OTIMYACTCA OT
LIEJIOTO0, CIOKHOTO opranmMa. KoHeuHo, 3Ta (hpakTaabHOCTh, KaK M 000
nporecc [Ipuposl, HeTOYHAst M CTOXAacTUYECKas, OHa He CBOOOJHA OT BO3-
JICUCTBHSI MHOXKECTBA CITyYaiHbIX (hakTopoB. Bee 310 3HauwmT, 4ro Kusup, —
9TO HE mpsMas CTOI0OBas IOporas, a CIOXKHEHWIIMHA HempeacKa3yeMbIi
IpoIiecc, UMEIOIMKA Hayallo W KOHEIl, UCIEUPEeHHBIN NMpOoBalaMu, MOJIbe-
MaMH U 3UT3araMi, OXBaueHHBII MOPSAAKOM U Xa0COM, Pa3yMOM M CTHXHEH.

CoOBepIIEHHO OYEBHIHO, YTO 3TO K€ CaMOE€ MOXHO CKa3aTb O
Bcenennoit B nenoM u kaxaod ee yacth. PpaKTalbHOCTb, IO HALIEMY
MHCHHIO, TIPOSIBIJIACH YK€ B HadalbHBIA MOMEHT IMpPOMCXOXAeHus Bce-
JICHHOH, Tipu O0INBIIOM B3phiBe. KocMosorndeckasi TEOpHsl MPOUCXOKICHHS
Bcenennoii k 1970-M rogam 3amuia B TyHOHK K3-3a TOro, 4To, ¢ noaayu C.
XokuHra, UCXOIWIA W3 TOTO, YTO OHA POMWIACH W3 TOYCYHOH CHHTY-
JSIPHOCTH B pe3ysbTaTe OONBIIOro B3pbiBa. MHIAIMOHHAS Teopwus, MpH-
mieqmas Ha CMEHY TeopHH XOKHWHTa, BO MHOTHX OTHOIIEHHUSX TOXE OKa-
3ajach MPOTHBOPEUHBOHL [2].

C Hameil TOYKM 3peHHUs, HEOOXOIUMO BEPHYTHCSA K TEOPHUH CHH-
TYJSIPHOCTH, KOTOpasi SBJIIETCS €AWHCTBEHHBIM WM YHHUBEPCAIBHBIM BO3-
MOJKHBIM HCTOYHHKOM POKACHHUS JNI000W CHCTEMBI, B TOM uucie u Bce-
JICHHO, yCTpPaHUB, OAHAKO, OIIMOOYHBIE TIOJXO/BI, KOTOPHIE UMEIH MECTO
B NIepBOHAYaIbLHOW Teopuu. IIpexse Bcero, cieayeT NpHUHATh BO BHUMAHUE,
YTO MOJHOCTBIO HU30JUPOBAHHAS KOCMOJOTMYECKas CHHTYJISIPHOCTb CO-
[JIACHO KBAHTOBOM TEOPHUM U KOPIYCKYJISIPHO-BOJHOBOMY Iyalu3My He
MorJia OBITh TOYEYHOW KOPITyCKYJIOH, a JIOJDKHA Oblia OBITH paBHOMEPHO
pacIpeseeHHbIM BUPTYalbHBIM TI0JIEBBIM O0BEKTOM, (PU3UUECKUM Bakyy-
MOM, K KOTOPOMY METpHUKA, BpeMs, MOHSITHS MPOCTPAHCTBA-BPEMEHU HE
MIPUMEHNMEI. B HauanbHBII MOMEHT, C KOTOPOTO HAYHMHAETCS OTCUET Bpe-
MEHH, BO3MOJXKHO, MOJ BO3ACHUCTBHEM IIOJII XHUITCA, a, BO3MOXHO, B pe-
3ynbTaTe KBaHTOBBIX (PIYKTyarmid GH3NIECKOr0 BaKyyMa, BO3HHK IpOIece
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¢doTopoxxaeHns yacThil (0OIBIION B3PHIB). DTOT MPOIIECC MIPOU3OIIET HE B
TOYKE, a2 BO BCEM 00BEME BO3HHUKIIETO BMECTE C (DOTOPOXKICHUEM TACTHIL
MIPOCTPaHCTBa-BpeMeHH. [Ipu TakoM MOAXOAE OTMagaeT HEOOXOIMMOCTb
THIIOTE3bl TEOPUH MHQIISIMU O pa3ayBaHUM HE CYIIECTBOBABIIEro 10 0OJb-
LIOT0 B3pbIBa IpocTpaHcTBa. CleayeT Takke JNOIMYyCTHUTh, YTO 3TO ObUI He
OJMHOYHBIH, a TaBUHOOOpa3HO pa3BUBAIOLIMICS (paKTaIbHBINH IpoLece.

Benen 3a GosbliuM  B3pBIBOM BO3HHKIIEE 0a30BOE€ MHOXECTBO
9JIEMEHTAPHBIX YaCTHUI] HAYaJIO0 PaclajaThCs BIIMPH W BIIyOb IO 3aKOHAM
(pakTanbHOCTH. DTO, B KOHEYHOM HTOre, NPHUBEJIO K BO3HHKHOBEHHIO
KOCMOCa, 3allOJJHEHHOTO HEOCCHBIMH TEJIaMH M aTOMapHO-TIOJICBOM MaTe-
puei. Bcenennas nanee pa3BHBaiach LEJ€HANpPaBIEHHO C TOHKOH MOA-
CTPOMKOH IO TIaTeIHHO MPOAYMAaHHOW pazymHOI mporpamme [1, 3] ¢ppak-
TAJILHO TIO CJIOKHBIM MHOT'OILIArOBBIM (ha30BBIM TPAEKTOPHSM TaK, YTO JJIH-
TENBHOCTB KayKIIOr'0 IIara U3MepsuIach Ype3BbIYaiiHO MaIbIMU JIOJISIMU CEKYHIBL.

B Hacrosimee BpeMsi (pU3MKM BeIyT MHTEHCHBHBIC MOWCKH IIEp-
BHYHOH, TaK Ha3bpIBaeMOH, TeMHOH Matepuu. OHH YOCSKICHBI B TOM, YTO
aToMapHOW MaTepuu BO BceneHHOU 3HAUMTENbHO MEHbIIE, YeM MaTepUU B
nenoM. K 3ToMy BBIBOAy OHM NPHIIUIN MOCIE TOTO, KaK B KOHIE MPOILIOro
CTOJIETHSI AaCTPOHOMBI OOHApY)XWJIM, UYTO IIOJHAas Macca CKOIUICHHH
TaJakTUK B JECSATKHM pa3 Oolblle, 4eM Macca BXOJIAIIMX B HUX 3Be3] B
CBA3M C 3TUM BO3HUKAET BOIIPOC, & YUJIH JIU aCTPOHOMBI IIPH OTIPEIeIeHUN
Macchl 3Be3/l UX (PaKTAIBbHOCTh, a TaKXkKe (PPAKTANBHOCTD TAIAKTHK M HX
ckorieHnH? He ABISIOTCA JIM TIOMCKH TEMHOI MaTepuu GecrpeIMETHBIMH,
HaJlyMaHHBIMH? DTO TeM Oojee BEpOsITHO, YTO Pa3 3a Pa3oM 3TH IOMCKH
OKa3bIBAIOTCS Oe3pe3ynbTaTHRIMU. DpakTalibl HAILIN TakKe IHUPOKOEe MPH-
MEHEHHE B SKOHOMHUKE, 0aHKOBCKHX JIeNaX, B (DUHAHCOBOW JEATEILHOCTH 1
np. OTkpbITHE (pakTajgoB HA HAIIMX IJa3ax IPOM3BOAWT IEPEBOPOT B
YaCTHBIX HayKaX, OCOOCHHO B I€OMETpPHH, (PU3UKE, XUMHUH, HAXOIUT IMPH-
MEHEHHE B HMH()OPMAIMOHHBIX TEXHOJIOTHSX, IPH ONUCAHUM DPa3IMYHBIX
ABJICHUH — OT KBAHTOBOMEXAaHMYECKUX O OMOIOTHYECKHX M COLHAIBHO-
KyJNbTypHBIX. MBI CEroJiHsI HAXOAUMCS JIUIIb B Hauane mytu. Het comHenus
B TOM, YTO B OyAyIIeM HacC XJIET eIle HeMaJI0 CIOPIPHU30B, O OOJIBIINHCTBE
13 KOTOPBIX MBI 1aXe €Ille He JOraJIbIBaeMCsl.

Jluteparypa

1. IMpeiirepman JleB. 3a mpenenamu peanbHocTH / JleB Ilpeit-
repmad. — Uzpamis, 2012. — 376 c.

2. Ilpesirepman JleB. CHCTEMHBIH aHanmu3 MPOOIEM CHHIYISIP-
HOCTH U npouecchl no3Hanus / Jles Ilpeiirepman. — Xaiida : Yuensle 3a-
mucku // Bectauk Akanemun. — 2019. — T. 11. — Ne 1. — C. 7-17.

3. Ilpeiirepman JI. M., Bakcauckuii O. E. Hayka u penurus. — M. :
Jlenang, 2019. — 175 c.
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Cekuisa MeAMYHMX NIPOOGIEM

O HEKOTOPBIX BHEITHUX ®AKTOPAX,
BJIAAIOIINX HA IPUHATHE PELIEHWN:
IDOPEKT ITIPAUMMUHI A

Coxon A. @. Hzpaunvckas nezasucumas Axademus pazeumusi HAyKu
8489726, Besp-Lllesa, yn. Bonvghcon 26/7, men. + 9726655909
E-mail sokoladolf@yahoo.com

XapaKTepHO 0COOCHHOCTBIO YeJIOBEYECKOTO MBIIIICHHUS SBIACTCS
aKTHBALMS MBICIEH, KOTa OJHA MBICHb BBI3BIBACT MHOMCECMEo (KypCUB
Moit — A. C.) Ipyrux MbICIeH, paclipOCTpaHsAs B MO3TY BOJHY aKTHBHOCTH
(accoyuamuenan axmusayusn) [1].

BakHBIM CBOMCTBOM 3TOr0 Kackajaa IOCJIeA0BATEIbHOCTH MBICIIEH
SIBJIIETCSI WX CBA3HOCTh (KOzepeHmHocmsb). «Bce 3IEeMEHTBI COETHHEHBI
MEXAY CO00H, M KaXKAbIi U3 HUX MOJACPKHBACT U YCUIMBACT OCTAIbHBIE»
[1, c. 70]. Apyrumu ciioBaMH, MPOKUCXOTUT TMPOLECC aCCOLUATUBHOMN KOTe-
peHTHOCTH. Hame MepIuieHne BOCIPUHIMAET COYETaHHE B3aHMOCBSI3aHHBIX
CIIOB Kak peanwhslii o6pa3. [lo mHeHMIO naypeata HoOeneBckoit mpemun
KpynHeimero ncuxosora Hamero Bpemenu Jl. Kanemana [1], cymecTBytoT
pasHBIe THITHI CBs3el: 1) CBS3b MPHYHMHEI U CIEACTBHA (BUPYC — OONIC3HB),
2) cBsI3b MPEIMETOB C MX CBOMCTBaMU (JaiiM — 3eNleHbIH ), 3) CBSA3b Ipe-
METOB C KaTeropusiMu, K KOTOPBIM OHM TpHHAAJIexkat (0anaH — Gpykr).

Bakneiimieii 0cCOOEHHOCTBIO aCCOIMATHBHOIO MBIIIUIEHUS SIBIISI-
€Tcs ee CKPBITHOCTh, HEOCO3HABaEMOCTh, TO €CTh OHO peam3yeTcs 6e3 ydac-
THSI HAILIETO CO3HAHUSL.

«MpICTp 00 OrpaHHYEHHOM JOCTyIle K COOCTBEHHOMY pa3yMmy,
KOHEYHO K€, TPYIHO IPHUHATH, TIOCKOJIbKY OHA HE COOTBETCTBYET HAIIUM
olIyleHusM. TeM He MeHee 3TO NpaBja: Mbl 3HAEM O cede 20paz00 MeHbvuue,
yem Ham Kancemcesn.

K BapuaHTam CKpBITOH acCOIMATUBHON KOT€PEHTHOCTH OTHOCHTCS
appexm npeowecmeosanusn (npaiimune).

Jnst mydmero noHuManust dQdekra npaiMHHra Hajao XOTS Obl
BKparTle BCHOMHHTb, YTO MBICIUTEIbHAS JIESATEILHOCTh 4YeJOBeKa pea-
TU3yeTcss B IOBYX pexknMmax. llepBelii pesknM, ycioBHO mMenyercs: Cuc-
temoit 1 [1]. Cuctema 1 cpabaTpiBaeT aBTOMAaTHYeCKH. UellOBEK HE TyBCT-
BYET MOTPEeOHOCTH B YCHWJIMHM WM KoHTpoje. Omuu cBoiictBa Cucremsl 1
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SIBJISIFOTCSI BPOXKACHHBIMH, JIPYTHe MPUOOpETaloTCs 10Cie JUINTEIbHOM Tpe-
HUpoBKU. Hekoropsle ocobeHHocTH CHcTeMBbl | SBISIOTCS HCTOYHHKOM
uckaxenuit: 1) Cuctemy 1 Henb3s oTkimrounth; 2) Cucrema 1 yacto oTBe-
yaeT He Ha 3aJaHHBIe, a Ha Oojee yerkume Bompocsl; 3) Cumcrema 1 He
YyBCTBUTEJbHA K JIOTHKE U cTaTHCcTHKe. CiicTeMa 2 OCHOBaHA Ha BHUMAaHUU
JUTSL 00ECTICYEHMS CIIO’KHBIX MBICIHTEIIFHBIX YCHIIHI U CIIOYKHBIX BBIYHCIICHHUN.

Eme B 1980-x romax MCHXOJOTH yCTAaHOBHIIM, YTO €CIIH YEIIOBEK
CTOJIKHYJICA C OIPEAEICHHBIM CIOBOM, 3TO BBI3BIBACT BOCIHOMHHAHHE O
CJIoBaX, POJCTBEHHBIX 3amaHHOMY. Hampumep, cioBo EJIA mozBomser co
3HAYUTENIBHO OOJBIIEH BEpOSTHOCTBHIO JOMOJIHUTE clioBO M----O 110 cioBa
MSICO, yem no cimoBa MBLUIO. U, naoGopot, cioo MbITh Obictpo
JIOTIOJTHSIET MpOomyIieHHbIe OYKBhI 10 cioBa MbIJIO [1]. OTo u Ha3bIBaeTCs
Idhhexmom npedwecmeosanus unu RPAIMuUH2a.

D¢ dekr mpaliMuHra pacHpOCTPAHIETCS HEOCO3HAHHO HE TOJBKO
HAa CJI0BAa, HO HA AYMOLMU U JeicTBUsA. DEeHOMEHBI IPaiMUHIA BO3HUKAIOT, B
Cucteme 1, k KOTOpeIM y Hac moctyma HeT. «[loaTomy BaM mpumercs
MIPUHATH YYXKAYIO MBICITB O TOM, YTO COOBITHS, KOTOPBIX BBl HE OCO3HAETE,
JIAI0T YCTAHOBKY Ha BaIllK JeiicTBHs U dmMormn» [ 1, ¢, 73].

Bo Bpemena Benukoii nenpeccun B CILIA y4yacTHIOCH KOJIMYECTBO
camoyOuiicTB. B dWacTHOCTH, OBLTO 3aMEYEHO, YTO CYHIUA HEPEIKO CO-
BepIIAeTCs Ha OMpPEICIICHHBIX CTAHIUAX HBIO-HOpPKCKOro MeTpo. Ha apyrux
CTaHIUAX, HUYEM HE OTIMYABLIMXCS OT IEPBBIX, CAMOYOUNHCTBA HUKOTa HE
peructpupoBanuch. CrnenoBaTeny U KPUMHHAINCTEI HE CyMENH pa3raaarh
TalfHy 3TOro sBieHHUS. «MHCTHKY» OBICTPO pPACIO3HAIHM IPUIJIAIICHHBIE
ncuxoiiord. OKa3ajaoch, 4TO Ha «IUIOXUX» CTAHIMSIX IAcCaXXHPOB IIPHU BbI-
Xofie U3 BaroHa Bcrpevano anexkrporabdino «BbIXOIA HET». Spkuit npu-
Mep MpaiMuHTa, KOTAa K TParmdecKoMy IEHCTBHIO IMOITOJKHYJI TEKCT,
HMMEIOLUH COBEPIIEHHO UHON CMBICI.

[MpuBeny npumep u3 coOCTBEHHON NpakTHKHU. B GoipHUIIE-HOBO-
cTpolike OblIa pasMeleHa KIMHHYecKas 0a3a MEeJUIHMHCKOIO MHCTUTYTA.
Cnycts HeKOoTOpoe BpeMs s1 00paTHJI BHUMaHHUE Ha TO, YTO B JIBYX IajaTax,
PAacIoI0KEHHBIX HAPOTHUB OIPOMHOT'0 OKHA B JI0OOM, pe3yJIbTaThl JICUYEHUS
O0NBHBIX Bceraa ObUIH XYIIINMH CPAaBHUTEIHHO C pe3ybTaTaMH OONIBHBIX,
IIOMEIICHHBIX B JPYrHe Manatel. Sl JOJATr0 HE MOT AAaTh 3TOMY BHATHOTO
o6wsicaenus. OKa3ajaock, YTO U3 MajJaThl HAPOTHUB OKHA JOOOM OTKPHIBAJICS
BHJ Ha OOJIFHUYHBIN JBOP, HA KOTOPOM PAaCIOIarajoch OJHOATAXHOE 3/1a-
HHE MOpra, KyJa BHOCHJIM M OTKyAa BBIHOCHIN TOKOWHUKOB. [lokaza-
TEeNbHBIA TpuMep TpaliMuara. Ha addexre nmpalitMuHTa OCHOBaHA TIpeciie-
Jylollasi Hac pekiama, B TOM YHCJIE peKiaMa «4yl0JeHCTBEHHBIX» CIIO-
COOOB JTMarHOCTUKH W JICYCHUS TSDKEJIBIX 3a0oineBaHuid. Jlst MbICIUTENb-
HBIX acCOLMALMl BeCbMa XapaKTepHbI IBYCTOPOHHUE CBA3U. Ecnu uenosex
BeceJ1, OH ynbi0aercs. Ecin sxe oH ynpibaercsi, eMy CTaHOBHUTCS Becelee.
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Cekuyist MeOu4yHuUx npobrem

B pabore Bpaua ObIBalOT Cilyyau HE3aCHyXXEHHBIX YIIPEKOB,
ockopOneHuit u 06un. OHAKO U B TAKOH CHTYAIMU TOJIOKUTEIBHBIHN Ipaii-
MHHI' MOXET OKa3aTbcsl Mojie3HbIM. CriocoOHOCTh B MOJI00HOM 00CTaHOBKE
BECTU ceOsl CAEp)KaHHO M JO0OPO’KEeNaTeNbHO BBI3BIBACT OIIYIIEHHE CIO-
KOHCTBHS U TOOPOTEHI.

Crnemyromee HaONMIOACHUE SBISIETCS MOTPSICAIONINM HPUMEPOM
HEOCO3HAHHOW 3aBHCHMOCTH YeJIOBEYECKOTO peIIeHUs OoT mpaimunra [1].
Ha o¢ucHoit KyxHe 0THOTO OPUTAaHCKOTO YHUBEPCHUTETa HAXOAMWIACh 00IIas
KOIIMJIKA, KyAa COTPYIHUKHU CKIIabIBAI JCHBIW 3a BBINUTHIC Yal U Kode.
Psgom ¢ Kommikoil pacmosaraincsi CHHCOK IpeanaraeMbiX IHeH. OmHakabl
0e3 00BsICHEHHsSI U 0€3 NpPeAyNpekKICHHUS HaJl [CHHHUKOM Hadajad pPacro-
naratek ororpadun. B TeueHue necsTu Hemenb exeHeneNsHO hororpadun
MEHSUTUCH: B OJIHY HeJeNo Bucena (GoTtorpadust BETOB, B APYyryo — (oTto-
rpadus r1a3, CMOTPSAIIMX Ha 4YEJIOBCKa. B «ryasHble» HENENH CPEIHSAA
oIIaTa yBeJIMYHMBAIaCh B TPU pa3a MO CPABHEHHIO C «IIBETOYHBIMU» HEZe-
nsimu. EctecTBeHHO, Takas AMHAMUKA LEH MMPOMCXOAWNIA OECCO3HATEIBHO.
[TpaiiMuHT «HE BBIAYMKA M HE CTAaTHCTHYECKOE OTKJIOHEHHE... . DeHOMEHBI
npaiiMuHra Bo3HHMKaloT B Cucreme 1, a K HIM y Hac CO3HATEIBHOTO JI0-
cryna He™ [1, €. 72-73].

[Monnmanue s¢d¢exra npaiiMuHra paspymaer Hamry cyOBEKTHB-
HYIO YBEPEHHOCTb B TOM, YTO MBI TTOJTHOCTBIO SIBIISIEMCSI aBTOPAaMH M TBOP-
aMy IIPUHUMAaeMBIX OLEHOK W pemeHuil. [Ipeomonenne s>dpdexra mpaii-
MHHTA BO3MOXHO ITyTeM MOOWMIN3alUN MBICTUTENbHON CUCTEMBI 2.

Jlureparypa

1. Kareman /1. Iymait memienso. .. Pemaii Obictpo / 1. Kanemas ;
nep. ¢ aura. — M. 1 ACT, 2015. - 653 c.

IPDEKT IIPUBSI3KH:
INCUXOJOI'MYECKUU MEXAHU3M U 3HAYEHHUE
B OHEHKE COBBITUU U ITPUHATHUS PEHIEHNA

Cokon A. ®@. Hzpaunvckas nezagucumasn Axademus pazeumusi HayKu
8489726, Besp-1liesa, yn. Bonvghcon 26/7, men.+9726655909
E-mail sokoladolf@yahoo.com

YenoBeyeckoe MBIIIJICHUE PEAU3yeTCsl B IBYX PEIKHUMaX, KOTOPbIE
ycioBHO Ha3biBatoTcst Cuctemoit 1 u Cucrtemoii 2 [1].

Cucrema 1 cpabarbiBaeT aBTOMAaTHYECKH Ha OCHOBE BPOKACHHBIX
Ka4eCTB U MPHOOPETEHHOTO OIbITA U MOIYHUHSICTCS MIPABUITY « YTO BHIXKY, TO
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u ecth» [1]. JIas Hee XxapakTepHbI, B 4aCTHOCTH, JOBEPUYUBOCTb M OTCYT-
CTBUE COMHEHUM.

Cuctema 2 paboTaeT Ha OCHOBE aHAJKM3a MHOXECTBA COOBITHH W
CHOCOOHA OIICHMBATh M PEIIaTh CJIOKHBIC MBICIUTEIbHBIC YCHIUS U BBI-
yucneHna. OgHMM U3 TposiBIeHHH nesitensHOcTH Cuctemsl 1 sBisiercs
3¢ deKT mpaliMUHTa, KOTOPBIM XapaKTEpU3yeTcs HEOCO3HABAEMBIM BIIHS-
HHEM DPa3HBIX (P)aKTOPOB BHEINHEH CpEZbl Ha HAIle CO3HAHWE W NPHUHSATHE
pemrennii. D¢ ekt npaiMuHTa CBA3aH CO CBOHCTBOM YEJIOBEYECKOT'O MBIIII-
JICHUS] K aCCOI[MaTHBHONW KOT'€PEHTHOCTH, KOT/Ia B MO3TY BO3HHKAET KACKa
MBICJICI U MO3T TIBITAETCS CBA3ATh UX MEKIY COOON.

OTH TNpeaBapUTENbHBIE JIaHHBIE OOJIErYaloT JAajbHellnee MOHH-
MaHHe oOcyxmaemoro Bompoca (3ddexra npussszku). it BepHOro ysic-
HeHust dddexra NpPUBA3KM MPUBENY CICAYIOIIUI NMpUMEp W3 KHUTH Jiay-
peara HoGenerckoit npemun [1. Kanemana.

J. Kaneman u ero Ge3BpeMEHHO YIIEAIIMH W3 KU3HU COABTOP,
BBIJAIONINICS TIcuXxoior A. TBepCKH MOAKPYTHIM PYJIETKY TaKHM 00pa3zoM,
YTO OHA OCTAaHABJIMBAJAch MUIIb Ha nudpax 10 mwim 65. ['pynme cTyneHTOB
(KaXIoMy W3 HHX) TIPEIUIOKMIIM 3alKcaTh YHCIO, HA KOTOPOM OCTaHO-
BWJIACH PYJIETKA. 3aTE€M HCTBITYeMbIM OBUIN 3a/IaHbI JIBa BOTIPOCA:

1. «dons adpuxanckux crpan cpean wieHoB OOH OGonpme wnm
MEHBIIIE YUCIIa, KOTOPOE BBl TOJIBKO YTO 3aMHCAIN Y.

2. «Ilo BameMy MHEHUIO, KaKylO JOJII0 COCTaBJISIOT ad)pUKaHCKHE
ctpanbl cpeau wienoB OOH?» [1, ¢. 159].

Jlornmuecku MOHATHO, YTO ILMGPHI, BHIMABIINE Ha pyJeTKe, HE
HECYT HHMKAaKOW MOJEe3HOH HH(OpMAaIMM M, ECTeCTBEHHO, HE CBS3aHBI C
3agaHHbIMH Borpocamu. OnxHako yBuueBmue nugpy 10 B cpeaHem oTBe-
TIIH «25 %y, a 3aduKcupoBasnIre nudpy 65 — «45 %o».

Jpyrumu crnoBamu, ¢pghekm npueasku TposBISETCS TOTa, KOTAA
nepesl OLEHKOW HEW3BECTHOTO COOBITHS, HEW3BECTHOW CHUTYallMW WM He-
N3BECTHOTO OOBEKTa YEJIOBEK CTAJIKMBAETCS C NMPOU3BOJBHBIM 4ucioM [1].
[Mpn mpoumx paBHBIX YCIOBMSAX JOM, 32 KOTODPBIH 3alpalldBaroT Ooiiee
BBICOKYIO I1IeHY, OyleT Ka3aTbCs BaM IpPEIIIOYTHTENIbHEE, XOTS BBl OBLTH
HACTPOEHBI He TOAJaBaThca HMCKymeHmio. KcraTw, 3¢ ¢exT mpuBsS3ku co-
BEpIIEHHO HE 3aBHCUT OT pa3Mepa 4ucia, KOTOpOE OKaXeT BIMSHHE Ha
BO3MOYKHOE perenne. Crienyer, oMHaKo, TOM4EePKHYTh, YTO OIEHKa COOBITHS
CYIIECTBEHHO HE OTHalseTcs OT paccMmarpuBaeMoro umcna. Otcioma u
Ha3BaHWE «Ihhexm npuea3Ku.

OddexT mpuBsI3KH ObUT W3BECTEH IICHXOJIOTaM JaBHO, OJHAKO
. Kaneman u A. TBepcku BHepBble NOKa3ajJud HEMH(POPMATHBHOCTH IPO-
N3BOJIBHOT'O YHCIIa, KOTOPOE BIIMSIET HA BHIOOP CY>KACHHS U PELICHUS.

B Hacrosiiiee BpeMsi YCTaHOBJIEHO. YTO (P (EKT NPHUBSI3KH MOPO-
J)KmaeTcst aeaTelbHocThI0 CucteMbl 1 1 Cuctemsl 2.
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Cekuyist MeOu4yHuUx npobrem

B koHTekcTe 00CykI1aeMoro BONPOCa Mbl OTPaHHMYMMCS OLICHKOM
s¢dexTa MpUBSA3KHU JINIIL KaK BapuaHTa MpaiMHHTa.

BnusiHMEe NPOU3BOJBHOIO YMCIa Ha HAIIM OLIEHKH, CYXACHHS H
peLIeHUs] MOXKHO paccMaTpUBaTh KaK YacTHBIN cilydyail BHyIeHus. «BHy-
meHne — 3T0 3¢ ¢eKT npaifMUHTa, KOTOPHIH H30MpaTeIbHO AKTHBHPYET
COBMECTHMEBIE NaHHEIC... U BHymeHne M 3()(eKT MpUBS3KH OOBACHICTCS
OJTHOM | TOi ke omeparieii Cucremst 1» [1, ¢. 163-164].

[Icuxonoruueckne MEXaHU3MBI NMpaiMHUHTA U 3PQEKTa MPHUBAZKH
MIOBBIIIAIOT HAMIy BHYIIaeMOCTh. CHENMalNCTBl M0 MAPKETHHTY HCKYCHO
9THM MONB3YIOTCA. B HEKOTOpBIX ciiydasx 3((EeKT ciiydaifHOW NpHUBA3KH
MOXET OKa3aTbCsl JOCTaTOYHO OMAacHBIM [1]. HeckonbKUM OMNBITHBIM He-
MCIKHUM CYIbIM MNPOYJIN UCTOPUIO KCHIIWUHBI, COBCpLHHBIHeﬁ MarasvHHyro
Kpaxy. 3aTeM OpOCHIIN KOCTH, ClIeNIaHHbIE TAKMM 00pa3oM, YTo MpH JII0O0M
opocke Beimananu uudpsel 3 win 9. B cpentem Te U3 cyaei, y Koro Ha Koc-
TAX BBIIAJIO 9, HAMepeBAIUCh JaTh BOPOBKE 8 MecsleB T€ XK€, ¥ KOro BbI-
naso 3, IPUCYIIIN XKEHIUHY K 5 MecsiiiaM. BeipaxkeHHbIH (D QeKT MpuBs3Ku.

Bo mHormx crtpanax (B ToM uucie B M3pamine) OosbHHIBI He-
PEIKO CTAJIKMBAIOTCS ¢ IPOOJIEMOI! BBIIIIATH KOMIICHCAIINH 32 TIPUIMHEHNE
¢usmyeckoro ymiepba. OT™Meuy, KCTaTH, 9TO B CBA3M C ITOJOOHOW yrpo3oii
Bpaun B M3panie umeroT npodeccHoHANbHYIO cTpaxoBKy. OpraHsl 37paBo-
OXpaHEHUsI TBITAIOTCSA JIOOBIM ITyTeM JI0OOMpOBaThH NPHUHATHE 3aKOHA 00
OrpaHUYECHUU pa3Mepa koMreHcauyu. Ha mepBblil B3IJsL TaKOM 3aKOH JOJI-
J)KEH OBITh IT0JIC3HBIM JJIA IOTCHIOHUAJIBHOTO OTBCTUYMKA. O)IHaKO YMEHb-
LIEHHE pa3Mepa BBIILIAT B COOTBETCTBUU C 3P(PEKTOM NPHUBA3KH yBEIHIHUT
6OJ'H)HIOQ KOJIMYECTBO APYTrUX KOMIICHCAIIMOHHBIX BBITIJIAT, YTO OKaXXETCHA
BBIT'OIHBIM U MTOCUJIBHBIM TOJIBKO JIJI1 KPYITHBIX Kopnopaunﬁ.

B ku3HM HepeaKo MPUXOAMUTCA COCTABIATH IJIaH OJDKaNIIIX
MeponpusTiid. «I1nan — 3To crieHapuii HauTydIIero pasBuTUs coObITHID [1,
c. 171]. Onnako ciexyeT MMETh BBUAY, YTO IO KAKMM-TO MyHKTaM IUIaH
MOXET He cpaboTaTh M3-32 BO3MOXKHOTO BIMSHHS NPaiMHUHIa WM TIpH-
BSI3KH. JIpyruMHM CIIOBaMU, HEJb3s CJIENO MOJaraThes Ha peasli3annio BCEro
HaME4YeHHOro 0e3 ydera MCKakaromux (akTopoB. B ompeneneHHbIX city-
Yasgx MOKHO Ja)e MPOTHO3UPOBATH BEPOSTHOCTh IPUBSI3KU U NIPaiMHUHTA 1
HAaMETUTh COOTBETCTBYIOIINE KOPPEKTHBHI (HAIpUMep, NMPH NPOBEICHUU
XUPYPTUYECKUX OTIEPALNiA).

B 3akimroueHue cienyeT cka3aTh, YTO OKPYIKAromlasi Cpefa BIHSET
Ha HAllM MBIC/IH, MOBEACHHE M pemeHus. llcnxomormdeckn 3T0 TPyIHO
MIPUHSTH, TOCKOJIBKY TAKOE YTBEPKACHHUE HE COTTIACYETCS C HAINM CyOBEK-
TUBHBIM OINBITOM M pa3pylIaeT Hally yOeKAEHHOCTb B TOM, YTO MBI SIB-
JISIEMCSI CaMOCTOSITENIbHBIMU M HE3aBUCUMBIMU TBOPLIAMH COOCTBEHHBIX CYXK-
JeHui 1 noctynkoB. Ho 310 peanbHOCTh, C KOTOPOH NMPUXOIUTCS CUATATHCS.
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EnuHCTBEHHBIM €IIOCOOOM MpeoaosicHusT dPQPeKTa MPUBSI3KH SIB-
nsiercss Mobunusanus CucteMbl 2, CIOCOOHON K aHANM3y, TPE3BOMY pac-
4yery, KOHTpoiito CucteMbl 1 ¥ ClIOCOOHOCTH YIPAaBIATH €0 B MEPY CBOHMX
OTpPaHUIECHHBIX BO3MOKHOCTEH [1].

Jlureparypa

1. Kaneman /[I. ymaii mennenso... Pemaii 6bictpo / . Kaneman ;
niep. ¢ aura. — M. : ACT, 2015. — 653 c.

HEYITKE MOJIEJIIOBAHHS
Y IPOI'HOCTUYHIU MEJUTLTUHI

Jlvomin A. B. L Jpau 1. B2
Y2 X menvHuybkuti nayionansnull yrieepcumem, gyn. Incmumymcoka, 11
E-mail: 2cogitare410@gmail.com

MemunuHa 3aBxau Oyna BKpai BaXJIHBOIO c(heporo Ui JIIOANHH,
npote 11 3Ha4YeHHs B MAHOYTHROMY OyJie TiJIbKH 3pOCTaTH: BXKE CHOTOJHI MU
CIIOCTEPIraEMO 3pOCTAOYy TPUBANICTh JKUTTSA, MO0 O3HAYAE 1 3POCTAIUY
yBary JIo 3JI0pPOB'Sl JIOJAWHH BiJ| 3a4arTs 1 MPOTArOM YCbOTO JKUTTS, NpU
LBOMY aKIEHT yBard MEAMIMHHU 3MILIYEThCsl B OiK JIIKYBaHHS BIKOBUX 3a-
XBOpIOBaHb 1 miaTpuMku 310poB's. Jocmimkenns JHK Bigkpumu B Me-
JIMLIUHI HOBY €py — BiJl IIarHOCTHKH 1 JIIKyBaHHS XBOPOO OKPEMHX OpIaHiB i
TKaHHH JIiKapi IepexoaiTh 10 CHCTEMHOI poOOTH 31 370poB'siM smoauHu. Lle,
To-TIep1le, J1a€ MOIITOBX A0 PO3BUTKY NMPEBEHTHBHOI MEAMIMHM, 3aBIAHHS
SIKOi — BUSIBUTH MOKITUBI 3aXBOPIOBAHHS 1 3a100IrTH 1M Ha paHHIi# cTamii. A
Mo-Jipyre, Ha 3MiHYy METOJMKAaM MacOBOTO JIKyBaHHS IPUXOAWUTH iHAMBI-
IyaibHa Teparis. Kpim Toro, B MequIMHI BXKe 3apa3 akKTHBHO BHKOPHCTO-
BYIOTBCA OioTexHOJOr] 1 podoToTeXHIKa. MeaunnHa MaifOyTHEOTO TIPHHECE
3 c000f0 HAATOYHY AIaTHOCTHKY CTaHy 3I0POB'S MPOTATOM BCHOTO JKUTTA i
MOJKJIMBICTh IIPOTHO3YBATH CBOi 3aXBOPIOBAHHS 1 3aXBOPIOBAHHS HAIIIAJIKiB.

Ha cporogni icHyroTh 6araTo CHMIITOMIB Ta 3aXBOPIOBaHb, SKi
MoMi0Hi, W0 YCKJIAIHIOE IIarHOCTYBAaHHS TOT'O YW IHIIOTO ITyJIBMOHOJIO-
rYHOTO 3aXBOpIOBaHHS. TOMY OCHOBHUM MpIOPHUTETOM € MpPaBHIIbHA Kila-
cuikarlis 3aXBOproBaHb. ICHYIOTh 6arato MeTo/iB, 3a JOMOMOTOIO SIKHX BCTa-
HOBJIIOIOTH JIarHO3, aJie yCi BOHM CKJIaJAr0ThCS 31 CTATHYHUX a00 HAOUHHX
JaHuX. Y CTarTi po3IIIHEMO OCHOBHI IiJXOJH JI0 TOOYIO0BH ONTUMAIILHOTO
ITOPUTMY AJIsl KilacuQikamii myIbMOHOJIOTIYHUX 3aXBOPIOBAHb.

IcHyIOTH BUNAAKH, KOJNM CTYNiHb 3aXBOPIOBaHHS a00 IIOIIKO-
JDKCHHS JICTEHIB HE TOTpaIuIse B 3aJlaHUN TOPIr IS IPUHHATTS PilICHHS.
Taka curyamisi XapakTepHa IJIsl OHKOJIOTIYHMX 3aXBOpPIOBaHb ab0 MOXKe
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OyTH BUKJIMKaHa JIOJaTKOBHMH IIOPYLICHHSMU B OpraHi3Mi, HalpHKJIaja
MalieHT Mae€ 3anajJbHUH Tpolec. Y [bOMY BHIAAKY 3aCTOCYBaHHS €KC-
neptaux cucteM (EC) [1-3] nonomarae nikapio NpuitHATH pillieHHS B yMO-
BaX HEMOBHOT a00 HEOHO3HAYHOI BUXITHOT 1H(pOpMaIlii, sSIKi 00YMOBIICHI:

— BEJIMKOIO PO3MIPHICTIO BHUXIIHUX ITaHHUX, IO TOSCHIOETHCS JO-
CUTH BEJHKOIO KUTBKICTIO CHHAPOMIB Ta O3HAaK, OACP)KYBaHHUX IMpH 00poOI
HEeOOXITHMX aHaIi3iB;

— Pi3HOIO TPHPOJOI0 BUXITHUX MAaHWUX (SKICHI, KUTBbKICHI, IITKa-
JIOBaHi J1aHi);

— IIEPETHHOM KJIACiB 3aXBOPIOBaHb — YCKJIAJHEHI BUIAIKH IIOPY-
LICHHS pOOOTH JICTEHIB;

— HEMOJKJIMBICTIO BUSHAYUTH MTEBHI O3HAKH;

— CTOXAaCTUYHICTIO BUXIJHUX JaHUX.

Taxum ynHOM, B ocHOBY EC il mokiacTi MeTOIH, 3aCHOBaHI Ha
BUKOPHCTAaHHI HEYITKOI JIOTIKH, sIKa TO3BOJHMTH ypaxyBaTd BCi XapakTepHi
0COOJIMBOCTI 3aBJaHHs JiarHOCTYBaHHS B ITyJIbMOHOJIOTII [4, 5].

Jlikap BU3Ha4ae AiarHO3 3a JOIOMOTOIO JIOTIYHHMX CYIXKEHb, 3a-
CHOBYIOUHCh Ha amocTepiopHi 3HaHHA. EC HamararoTbCsi 3MOIENIOBaTH
CYIDKEHHS 1 Teopii Jikaps Ui OTPUMAaHHS Pe3yJibTaTiB, TOOTO B OCHOBY
AITOPUTMY MOKJIAJaloTh OAHY 3 MOJEJel IOJaHHS 3HaHb: JIOTIUHY, Mpo-
IOyKIidHY, ciThoBY ab0 (peiimMoBy [5]. KoxkHa i3 3a3Ha4eHHX MoJeleil Mae
CBOE€ MPHU3HAYCHHS, IEpeBark i HeJOMIKH.

JloriyHa MoJieNb MPEACTABIICHHS 3HaHb HE BUKOPHCTOBYETHCS LIS
3aj1a4, sIKi BPaXxOBYIOTh JIOJICHKHN (hakTop. OCKINBKA OCHOBHA ifiesl 1[bOTO
miaXoay - ycst iHdopmaiis, 10 HEOOXITHA JJIs PO3B’SI3aHHS MPUKIATHUX
3aBJIaHb, PO3IJIINAETBCS SK CYKYNHICTh ()akTiB i TBEpXKEHb Yy BUIIISAI
(dbopmyn B nesikiit jorini. 3HaHHS BiIOOPaKaOTHCS CYKYITHICTIO Takux (op-
MyJ, a OTPUMaHHsS HOBHX 3HAHb 3BOJUTHCS 10 peajizalfii mpoueayp Jo-
riYHOTO BHCHOBKY. dpeliMoBa MOJIEIb — 1€ METOJI IIPEACTABICHHS 3HAHD Y
BUTISIII ppeiiMiB. DpeliM OTOTOXKHIOETHCS 31 CTAHIAPTHOIO, CTEPEOTUITHOIO
CHUTYaI€10, 10 BKIIIOYAE AESKY MHOKMHY KOHKPETHUX OJHODITHHX CHTya-
wiif. 3anexHo BiJ Kiacy CUTyalill po3pi3HSIOTH (QpeiiMu Bi3yaJbHHX 00-
pasiB, ¢ppeiiMu-crieHapii, ceMaHTHYHI (ppelMH TOIIO.

CemanTnyHa Mepexa — iH(opMmamiiiHa Mopaenb HpexaMeTHOi 00-
JIacTi, III0 Ma€ BUIIISLJ OPiEHTOBAHOTO rpada, BEPIINHH SIKOTO BiIIIOBIAAI0TH
o0'ekTaM mpenMeTHOI 00nacTi, a pebpa 3a4ar0Th BIIHOIICHHS MiX HHMH.
OO6'ekTaMu MOXYTh OYTH TOHSTTS, TOJii, BIACTUBOCTI, TporiecH. Takum
YMHOM CEMAaHTHYHA MEpeka € OIHUM i3 METOJIB IIPEACTABICHHS 3HAHb.

IIponykiifina Mozenb — OfHa 3 MOJEJCH MpEeACTaBICHHS 3HAHD Y
BUTJISIII peueHb BUIY «SIKIo (yMoBa) To (1is)».

baza 3naHp y npoxykuiiiHii MoJeni — 1ie CyKyIHICTb 0a3u (akTiB i
6asn mpaBwi. KoxHe mnpoaykuiiine npaBwio B b3 BTUIIOE aBTOHOMHY
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YaCcTHHY €KCIEPTHUX 3HaHb OJiepKaHHX Bix ekcrepta. OKpeme HpOoIyK-
uiifHe mpaBmiI0 MoKe OyTH po3poOieHe Ta MoaudiKoBaHE HE3aJeKHO Bif
iHomX npasui. [Ipy cnijlbHOMyY 3acTOCYBaHHI IIpaBHII Ta MOOYJOBI JIOTIYHOTO
BUBEJICHHS ITPAaBWIa CHHEPTETHIHO BUPOOJIAIOTH HOBI 3HAHHS, BUAAIOYN
Kpalui pe3ynbTat, HiX Pe3yJIbTaTH 3aCTOCYBaHHS OKpeMux mpasui. [Ipa-
BHJIa MOXKHAa DPO3TIIAAATH, B MEBHOMY CEHCI, SK CHMYJIAIIIO KOTHITUBHOL
TIOBEIIHKA €KCTIePTa B MIEBHIHM MPOOIeMHIl cHTyartii.

TakuM 9UHOM, A MOOYAOBH QITOPUTMY BH3HAYCHHS MyJIbMO-
HOJIOTTYHOTO 3aXBOPIOBAHHS CKOPHCTAEMOCH NMPOAYKIIIHHOI MOJEIUIIO TNpEN-
CTaBJICHHS 3HaHb. HeuiTka JIOTiKa JACTh MOXKIMBICTh 8/IEKBaTHO BKJIIOYWTH B
MOJIEIb SKICHI IMOKA3HWKHK 1 BJIACTMBOCTI: JIEr€HEBAa HEIOCTATHICTL, CIIaj-
KOBICTB TOLIO.

[Tpu mopenmoBaHHI B Takid (OpMi peanbHHX 3agad NPUHHATTS
pillIeHb eKCHepT BOJIOJIE€ HEYiTKMM ONWCOM YWHHUKIB y BHIJISI JIIHT-
BictuuHuX 3MiHHUX (JI3) [4]. JIiHTBiCTHYHI 3MiHHI JO3BOJIATH 0OPOOIATH
3HAUEHHS 03HAK Ta CHHAPOMIB, SIKi MarOTh pi3Hy mnpupoay. KoxeH d4mHHHK
OTIMCYIOThH JIIHTBICTHYHOIO 3MIHHOIO JUIS TOTO MO0 CTBOPUTH OCHOBY JUIS
MIPOXYKIIHHOI CHCTEMH.

IponykuiiiHa cucTeMa CKIaTAeThCs 3 MPOAYKIIIHOT 0a3: MpaBHI i
IHTEepIpeTaTopa, 0 peali3ye JOTIYHAH BHCHOBOK. Y CBOIO Yepry, HEUiTKa
npoaykiiiHa 6a3a mpasun (HIIBIT) ckmamaeThest 3 MHOXHHH HEUiTKHX
NPOXYKUIHHNUX IPaBUII, SKi € BIIOKpeMJIeHUMH (hparMeHTaMHu 3HaHb PO
po3B'sa3yBany mpobieMy. KojkHe mpaBujio OMuCye CTaH MAIli€HTa, B JAHOMY
BUIAJKy L€ Taki CTaHW, SIK HEpeiK Pi3HUX JIoKaji3auiil ypaxeHHs abo
MOUIKO/KEHHS 1 HOPMaJIbHUH CTaH POOOTH AMXalbHOI CUCTEMH — BiJCYT-
HICTb PO3IJISIZyBAaHOTO 3aXBOPIOBAHHSI.

Micns cknmamanus HIIBIL, mpoBomuthes iHimiamizamis iHTeprmpe-
TaTOpA, SIKa TOJISIrae y BUOOPi METOLy JUIS HEUiTKOTO JIOTIYHOTO BUCHOBKY.
Haii0ipI1 MOMMPEHNMH JITOPUTMAMH HEYITKOT'O BUCHOBKY € aJITOPUTMHU
Mawmpani, Cyrreno, LlykamoTto, JlapcoHa, siki MaroTh BiIMiHHI 0COOJIHUBOCTI
Ha 3akytoyHOMy erari BukopucranHst HIIBII — erani nedasudikamii (3Be-
JICHHSI 710 YiTKOCTI).

OyHKIIIOHANBHICTh HEYITKOI CHCTEMH HPUHHSTTS DIlIeHb BH3HA-
YAEThCS TAKUMHU KpoKamu [4]:

1. IlepeTBOpeHHsT YITKMX BXiIHHX 3MIHHHX Ha HEYiTKi, TOOTO
BH3HAUYEHHS CTYIICHS BiMOBITHOCTI BXOIIB KOXKHIH 13 HEUITKUX MHOYKHH.

2. OOuHCIICHHS MPaBWJI Ha OCHOBI BUKOPHCTAHHS HEYITKUX OIIe-
partopiB 1 3aCTOCYBaHHS IMILTIKALI{ /Ul OTPUMAaHHS BUX1THUX 3HAYEHb ITPABHIL.

3. ArperyBaHHs HEUiTKMX BHMXOJIB TpaBWJ y 3arajbHE BHXIiIHE
3HAYCHHSI.

4. [TepeTBOpEHHS HEUITKOI'O BUXOAY ITPAaBUJI HA YiTKE 3HAUYCHHS.
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Ot1xe, METOIU HEYITKOrO MOJIENIOBaHHS OCOOJIMBO KOPHUCHI 3a
BIZICYTHOCT] TOYHOI MaTeMaTUYHOI MOZel (YHKIIOHYBaHHS CHCTeMHU. Teopis
HEYITKUX MHOXXUH Jla€ MOXJIMBICTh 3aCTOCYBATH ISl TIPUUHSATTS pillleHb
HETOYHI Ta CyO0’€KTHBHI EKCIEPTHI 3HAHHS NP0 MPEIMETHY 00JacTh 0e3

3 BUKOPHUCTAHHAM TeOpii HEWITKMX MHOXHH BHPIIIYIOTHCS ITH-
TaHHS Y3TOKEHHS CYNEPEeWINBUX KPHUTEPiiB MPUAHATTA pimenb. HewiTki
MHOKHHH JaI0Th 3MOTY 3aCTOCOBYBATH JIIHTBICTUYHHI ONUC CKJIAJHUX IIPO-
IIeCiB, BCTAHOBIIOBATH HEYiTKi BiTHOIICHHS M)XK MMOHATTSAMH, TIPOTHO3yBaTH
MOBEIIHKY CHCTEeMH, ()OPMYBAaTH MHOXXHHY albTePHATHBHHX Iiif, BHKOHY-
BaTy (GOpMaNIbHUN OMNKC HEUITKUX MPABWI NPUUAHATTS pinieHb. MeTtoau Teopii
HEYITKMX MHOKHH CTalOTh 3pyYHHUM 3aCO00M MPOrHOCTHYHOT MEUIIMHHY.

Jlitepatypa
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memuiuae / JI. Jlacten. — M. : Mup, 1981. — 283 c.
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M. : Mup, 1990. — 383 c.
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JismpHICTD TIOOMHA B €KCTPEMATBHUX YMOBaX OTOUYIOUOTO cepe-
JOBWIIIa, B yMOBAaX NEPMAHEHTHOT'O ICHXOJOTIYHOTO HANPYXEHHS, XpO-
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HIYHOTO CTpPeCy 3aBXKAM CYNPOBOJDKYETHCS allaNTalliiHIMU 1epedynoBamMu
(YHKIIOHAJBHUX CHCTEM OpraHi3My, a MOpYIIEHHs ajanTamii, y nepiry
4epry, NpOSBISIIOTECS 3MIHAMH came 3 00Ky IcHX0di310I0Ti4HOTO CTaTyCy.
Bupimenns mpobnem mcuxodizionoriunoi peadimiTallii mpu Takux po3ia-
Jax MOTpeOyIOTh pO3pOOKH i 3acTOCYBaHHA €(PEKTHBHUX METO/IB KOPEKIIil.
OpHak, TpagumiiHi @Qi3ioTepameBTHUHi Ta (apmakonoriyHi 3aco0u He
JIal0Th TIOBHOIIHHOTO JIKYBaJIbHOTO Ta peabimiTariiifHoro edekry. Tomy HOBI
PO3pOOKH TEXHOIOTiIH Ha OCHOBI OiOperyrsmii € MepCHeKTHBHUMH 1 TMPH-
BaOJIOIOTh MOXJIMBICTIO HEIHBA3WBHOTO BIUIMBY Ha MEXaHI3MU LEHTPAJIb-
HOI peryisuii ncuxodizionoriynux GyHKLIN JFOIUHH.

Came s BHpIIIEHHS Takux IpoOieM Oyino CTBOpeHO Oirme-
JUYHAN KOMIUIEKC TOJIIXPOMHOT pedepeHIiiHOT OioperyJisiiii, o BKIIoYae
enextpoceHnedanorpad, mogiXpoMHY CBITIOMIOAHY CICKTPOHHY MAaTPHIIIO
Ta IPOrpaMHUI IHCTpYMEHTapil, SKui 3a0e3reuye aBTOMAaTH30BaHe YIIpaB-
JIHHS BHYTPIIIHIMH B3a€MO3B’SI3KAMH XapaKTEPUCTUK E€JIEKTPUIHOI aKTHB-
HOCTI TOJIOBHOTO MO3KY i3 JIOKycaMH KOJILOPOBHX CHEKTpIiB Marpuii. B
OCHOBi POOOTH YCTaHOBKH IOKJIAJCHO MPUHIUII Oi0JOTIYHOTO 3BOPOTHOTO
3B’SI3Ky: TIPH Bi3yaJIbHOMY CHPHHHATTI KOJNBOPIB BiOYBAaIOTHCS 3MiHU
CIIBBITHOIICHb ITOTYXHOCTI PHTMIB €JNEKTPUYHOI aKTHBHOCTI TOJIOBHOTO
MO3KY, a HepeOyIOoBH y CTPYKTYpl €JIeKTpOreHe3y HPHU3BOIATH 10 3MiHH
KOJIbOPOBOI mpeepeHIril.

Jronuna 3 enexkrpoeniedasorpadivHIMH €ICKTPOIAMH KOHIICHT-
pye yBary Ha JMHAMIYHHMX KOJbOPOBHX CIIEKTpax €JIEKTPOHHOI MaTpHIli
BUOMpAIOYM HaWOUIbIEe MPUEMHI KOJBOPU. Y pPe3yibTaTi 3MIHIOIOTHCS MO-
TOYHI XapaKTEePUCTUKHU EJIEKTPUYHOI aKTHBHOCTI T'OJIOBHOTO MO3KY, aBTO-
MaTUYHO PEryJIIoIoYd KOJILOPOBY ramy Marpuii. JlocsrHeHHs Oa)kaHOro
npedepeHLiiinoro BUOOPY KOJIHOPOBOTO CIEKTPa CYNPOBOAKYETHCS HOpMa-
J3aIi€ro 1 CTiKO 30aaHCOBaHICTIO OIOPUTMIKH TOJIOBHOTO MO3KY, Yepes
MIO3UTHBHY aKTUBALIIO NEHTPAIFHUX MEXaHI3MIB peryJsiii, mo 3abe3neqye
GioperyssiuiiHui edexT.

TexHouorist ONIXPOMHOT Oioperysinii MoKe 3aCTOCOBYBAaTUCH Y
SKOCTI JIIKyBaJbHO-peadiTITAIHHOTO METOMy TpU OyIb-sikux (YHKIIIO-
HIBHUX pO3NIafax MNcuxo(i3ionorivaux (YHKIIH JIOTUHH, BKIIIOYAI0OUN
MOPYIICHHS MCUXO0(]i310JI0TIYHOTO CTaTyCy, M0 BHHHUKAIOTH Y PE3yiIbTaTi
CTPECOBOTO CTaHy 1 Horo HacmifkiB (iHpopMamiiHUI cTpec, CTaH XpOHid-
HOTO CTpecCy, MOCTTPaBMaTHYHI CTPECOBI PO3NAIH, TOIIIO).
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multi-disciplinary prospective studies in the Ukrainian “Akademik Ver-
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C. 375-389.
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METHODOLOGICAL ASPECTS OF EVALUATING
A HOMEOSTASIS OF A BIOLOGICAL OBJECT

Boichenko S. V., Kosheva L. O., Kuzovik V. D., Ivanets O. B.
National Aviation University

A biological object (BO) can be defined as a physico-chemical
system existing in the environment at steady state. Various anatomical,
physiological, and behavioral adaptations have been developed to ensure a
steady state in all BOs (from the morphologically simple to the most
complex). They are aimed at the formation of various forms of adaptation at
all levels of organization of biological object: molecular, cellular, tissue-organ,
organism etc. [1, 2]. The dynamic constancy of the internal environment of
the BO and its fluctuations within the acceptable limits are determined by
the so-called homeostasis, characterized by homeostatic parameters (cons-
tants). Knowledge of the state of human homeostasis allows early regis-
tration of the onset of any processes in the body; evaluate the effectiveness
of any effect on the body, adjust the tactics and dosage of any therapy;
evaluate side effects from any manipulations, lifestyle changes; evaluate the
ability to perform complex camera work in extreme conditions (controllers,
pilots, sailors, special forces, rescuers etc.).

In describing and evaluating homeostasis, a number of metho-
dological approaches are used that rely on a large variety of indicators. In
particular, physiological, psychological, complex and structural methods are
distinguished among methodological approaches to the assessment of
functional status. There are methods of assessment based on one of the
subsystems of the organism [3], based on the determination of the fun-
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ctional state of the system [4]; stress assessment of immune regulation
mechanisms [5], etc. The disadvantages of these approaches are the inability
to account for random influences, both external and internal. This does not
take into account the degree of preservation of the functioning of the
organism in general, and in very rare cases defines the functioning of a
particular system. That is why the urgent task is to create a methodology for
homeostasis assessment, which is based on the principle of systematicity,
which will explore the human body as a whole structure. [7].

To assess the state of homeostasis of such a complex object as the
human body, it is proposed to use polyparametric information technologies
for a comprehensive systematic approach to determining the correlation of
parameters that characterize the interaction of each of the subsystems of the
organism. Figure 1 shows a block diagram of obtaining and converting
measurement information about the values of the organism. The measure-
ment unit converts the measured values X;,..., X, of the controlled values into
the estimate Y of the parameter Y, where a,,..., a, — are the coefficients of
the mathematical model of transformation:

MY]=FM[X],.-M[X,]). (1)

X1

( Unit for
conversion of X2 .
primary biological %3 Y Decision- |y :Yj

information 1 . making unit ——»
The unit of

conversion of the
Y =Yi ) measured values T

Unit for Xk m
; a, b
conversion of {a, b}
primary biological
information K

«— (v}

Fig. 1. Structural diagram of information model
of homeostasis index transformations

Such a structure is equivalent to a diagnostic information system
with K input measuring channels. The coefficients a;,...a, are estimated at
the stage of studying the object of diagnosis by sampling volume n for each

of the fixed quantities Y;, j=1,m levels of parameter Y. The decision-

making unit makes the choice {a,,b,}; of one y;{a.b.},’

, of many y,"
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decisions about the value of Y after comparing Y* with the norm
(a.b),1 =1,m according to the choice rule decision:

WYY e(a b)) > Y ey, |. )

The set {y} are factors that influence the correctness of the choice
of the model of transformation F(s) and the accuracy of the estimation of
the coefficients ay, ..., a, of this model [6].

We find an estimate of the amount of information about the
parameter Y, considering that the width A of the tolerance intervals
(aj,bj), J=21k is the same, and the total number is equal to k. In this
form, the amount of information is determined by the difference between
the original H(Y) and the conditional H(Y| Y;) entropy [10]: I = H(Y) —

b, b,
H(Y|Y), where, H(Y)= —i[f f (y)dy}ln[j f (y)dy} . fly) — the

j=1 aj aj
density distribution of the value Y in the range A, [7].

We find the conditional entropy by the conditional probability
P(Yi| Y;) that the true value of M[Y] = Y;, while the result of the solution y;

gives the value Y = Y;: H (YY) = —ip (YalY; )InP(Y,IY; )
i=1

If the distribution of values of Y,,..., Y, is equally probable and the
law of distribution of deviations of Y* from the actual value

of M[Y]= const is normal, if the variance of this deviation is 05, , We have:

I Gy\/ZTEe
= A ]

H(Y)=I % — H(YIY;) @3)

Estimation of the amount of information, taking into account
expressions (5), (6) will take the form:

l=In——. (4)
G, 2me
In this case, the variance 05 can be represented as:
o2 = A2 (1+ k2 )n’l (5)
y v X
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In multiple measurements of parameter Y, expression (5) will take
k
the form: ci =A] (1+ — o )nl.
v N
Substituting expression into equation (4) we obtain:

n
= \/; : (6)

2ne 1+—
k N

Expression (6) can be considered as the amount of expected

information about the studied value of Y for the variance o3 of the input
values Xg,..., X,.. The presence in the denominator, under the logarithm of
the expression, the displacement A,, determines the magnitude of systematic
displacements that cannot be eliminated when estimating the coefficients of
the measurement transformation model. The latter indicates the importance of
the training phase of the diagnostic system.

The considered approach allows to obtain a decision-making
system for the state of human homeostasis based on the integral source
index, obtained by input parameters, which are interconnected random
variables and contain variations and have systematic displacements.
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IIYTU COBEPHIEHCTBOBAHUSA
TEXHOJIOI'MI HAKOCTHOI'O OCTEOCUHTE3A

Jyoko A. I'*, Hlaiixo-Ilaiixoscxuti A. I'?
lEykoeuHCKuzZ 20Cy0apCcmeen bl MeOUYUHCKULL YHUBEPCUMent,
2Yepnosuykuii nayuonansuslii yuugepcumen um. FO. dedvkosuua,
E-mail: dudko.oleksii@gmail.com; shayko@bk.ru

JleueHne nepenoMoB KOCTE€H W APYTUX MOBPEKIEHUM OMOPHO-
JIBUTATEIILHOTO amapara oCTaéTcsl BaKHOW M akTyalbHOU mpobiemoii. Kak
W3BECTHO, B cooTBeTcTBUU ¢ maHHBIMH OOH, Ha BTOpOM MecTe cpenu
IIPUYUH CMEPTHOCTH B MHpE Cpeld MOJIOAEXKH B Bo3pacte 5-29 et
SIBIIAIOTCSL IOPO’KHO-TPAHCTIOPTHBIE MPOUCHIECTBHUS, a TaKXKe HA TPETbeM —
i moaei B Bospacte 30—44 nmer. ExxenHeBHO B MHpe BCIEICTBHE J0-
POKHOTO TpaBMaTH3Ma PETHUCTPUPYIOT 145 Thicay mocTpagaBmIuX, 15 ThI-
CSY UYENOBEK CTAHOBATCS HWHBamMmamu, 3,5 Teicsun — rudOHyT [1]. Ilo-
IPYXXHOH OCTeOCHHTE3 JuadU3apHBIX MEPEIOMOB IOAPA3JelseTcss Ha Ha-
KOCTHBIH M HWHTpaMenyJULipHbld. IIpM 3TOM HAKOCTHBIH OCTEOCHUHTE3
siBysiercst Oojiee NEeMIEBBIM M PACHPOCTPAHEHHBIM THUIIOM (QHKCAIMH, MPH
KOTOPOM OTJIIOMKH CIIOMaHOH KOCTH CKpPEIUIIOTCS CIEeNHalbHBIMH Ha-
KOCTHBIMHM IUTACTHHAMH, UMEIOLIMMH PSIJT OTBEPCTHH, Yepe3 KOTOpHIe Mpo-
BonsiTCsl (prukcupyromue n Oyokupyromue BHHTHL. OuYeHb BaKHBIM H JI0
KOHIIa HE PEIIEHHBIM BOIPOCOM OCTAETCs CIOCOO KpEeIUIeHUS HaKOCTHOTO
¢uKcaTopa K KOCTH C IOMOIILIO (PUKCHUPYIOIINX BHHTOB. VX Konn4ecTBo,
HaTpaBJIeHHE MPOBEICHUS W, TJIABHBIM 00pa3oM, MECTOPAcCIONOKEHHE 10
CHX TOp SBISETCS MPEAMETOM CIIOPOB M JHMCKYCCHH Yy CIEIHalMCTOB-
TpaBmarosioros [2, 3]. Llenbio paboThI sABISCTCS pa3pabOTKa METOIUKHU OII-
TUMAJBHOTO HAayYHO OOOCHOBAaHHOTO BapHaHTa pasMelIeHHs (HUKCUPYIO-
IMX ¥ OJOKMPYIOIIMX BHHTOB Ha KOpITyce IUIACTHH MPHU HAaKOCTHOM OC-
TEOCHHTE3€, YYMTHIBAIONIEH BECh KOMIUIEKC BHEIIHMX Harpy3ok Ha Owo-
TEXHUYECKYIO CHCTEMY «KOCThb—(UKCATOPY.

B MeaniuHCKOH TpakTHKe IPH HAKOCTHOM OCTEOCHHTE3e Oen-
PEHHBIX KOCTEH, B YaCTHOCTH, IIUPOKOE PACIpOCTPAaHEHHE HAILIM ILIac-
TUHBI C MUHUMAJbHBIM KOHTAKTOM, umeromue 6—12 oreepctuil s npo-
BeJIeHH (HUKCHPYIOUMX H OMokupyrommx BHHTOB. CyIIecTBYeT W HC-
MOJIB3YETCS TOCTAaTOYHO OOJIBIIOE KOIWYECTBO THIIOB M BHJIOB HAKOCTHBIX
IUTAaCTHH, KOTOpPHIE MMEIOT, COOTBETCTBEHHO, pa3HBIE pa3Mephl W pa3Hoe
YHCIIO OTBEPCTHH AJISI MX KpeTyeHus. Tak, Uil IeueHns IeperoMoB (ananr
MaNbIIEB HCIIONB3YIOTCS y3KHE OOJIErdéHHBbIC MIACTHHBI C ABYMSA—TPEMs
OTBEPCTHSIMH C KaXXJIOH CTOPOHBI OT JINHUM Iepenoma. [l ocTeocuHTe3a
JUITMHHBIX KOCTEeH HE0OXOIMMBbI MacCHUBHbIEC IUIACTUHBI C JIOCTATOYHO OOJIb-
LIMM YHUCJIOM OTBEPCTHH sl (PUKCHPYIOMIMX M OJIOKMPYIOIIMX BHHTOB.
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Marjioe 4KciI0 OTBEPCTHI HE OCTaBIISIET alIbTEPHATHBEI Bpady-TPaBMaToJIOTy
JUISL TIPOBE/ICHHST BUHTOB, a OOJBILOE YHCIO OTBEPCTHH CYIIECTBEHHO
0cJa0IIseT KOPITYC TUIACTUHEI.

Pacrnonoxxenne oTBepcTHMil B OOMH psiil HA KOPIYCE IIACTHHBI
IUIOXO CIOCOOCTBYET COIPOTHUBIICHHIO OHMOTEXHWYECKOHW CHCTEMBI pOTa-
IUOHHBIM BO3ICUCTBUAM. 3HAUUTENHHO Oosiee 3((GEKTUBHBIM BapHaHTOM
pasMelIeHNss OTBEPCTHH Ha KOPIyCe HAKOCTHOTO (DHKcaTopa SIBISETCA
croco0 pa3MeIlieHnsT OTBEPCTHH B IIAXMAaTHOM MOpsake (Ui ynoOcTBa mpo-
BefeHHU (PMKCHPYIOIINX BUHTOB HE3aBHCHMO OT PACIIONOXKEHUS U (HOPMBI
JMHUM TepeioMa) M Co3laHHs Haa&KHOW (HKCAlMM BCEX DIIEMEHTOB
OMOTEXHHYECKOH CHCTEMBI «(UKCATOp — KOCTHBIE (hparMeHThI». [Ipu sTOM
0COOCHHO B@KHBIM SIBJISETCS BONPOC 00 ONTHMAILHOM PAaCIONOXKEHUH (pukK-
CHPYIOIIMX BHUHTOB JUISl CO3/IaHMsl CTAOWMIIBHOIO OCTEOCHHTE3a, NPH Y4éTe
BCEX BHJOB IMPOCTBIX W CJIOKHBIX Harpy3okK, ACHCTBYIOLIMX Ha OHMOTEX-
HUYECKYIO cUCTeMYy [4].

B paboTe ¢ moMOIIbI0 METOa KOHEUHBIX 3JIEMEHTOB M IIPOTPaMMEI
Solid Works Simulation Xpress cMomenHpoBaHO W TPOAHAIU3UPOBAHO
HanpspKEHHO-1e(OPMUPOBAHHOE COCTOSHIE MaTepHalia HaKOCTHOTO (hHKca-
TOpa, KOHCTPYKIMS KOTOPOTO M3rOTOBJIEHa n3 OromHepTHOH ctamm 12X18HIT.
CuiioBoe BO3AEHCTBHE HMMHTHPOBAJIOCH ABYMSI PaBHBIMH W IPOTHBO-
TIOJIO)KHO HAITPABJICHHBIMU CHJIAMH WJIM MOMEHTAaMH, NPUIOKCHHBIMH K
000MM KOHIIaM HAKOCTHOM TJIACTHHEI [5].

JUIs TOCTMKEHUST MOCTABIEHHOW LENH C TOMOILIBIO CIELHAIBHO
pa3paboTaHHOTO aNropUTMa IOCJEI0BATEIbHO MOCIMPOBAIOCH Kperuie-
HHE HAKOCTHBIX KOHCTPYKIMH MOCPENCTBOM 3-, 4-X, 5- M 6-TH BHHTOB IO
00e CTOpPOHBI OT JHMHHUM MOIEepeyHoro nuadusapHoro rmepesioma. Yucio
BO3MOYKHBIX KOMOWHAITMIA U3 N 3IIeMEHTOB (OTBEPCTHI) IO M MTYK (BHHTOB)
OTIPEEIIIOCH 110 U3BECTHOMY M3 KOMOMHATOPUKH BBIPayKEHUIO:

"R min-m)!’

N"‘—A‘m n!

rae P, — 4mcio mepecTaHoBOK M3 N 3JIEMEHTOB; A]m — YHUCIO

pa3menieHuit u3 N 3J1IeMeHToB 1o M.

MaremaTHueckoe KOMITBIOTEPHOE MOJCITUPOBAHHUE BCEX BO3MOXK-
HbIX BapHUaHTOB KpEIUICHUsI MPH Pa3HOM KOJIMYECTBE U PACIIOJIOKEHUU
(UKCUPYIOIUX U OIIOKUPYIONUX BUHTOB MO3BOJIIN OMPEICIUTh BO3HHU-
KAIOIIUEe TPU STOM HAMpPsOKEHHS, IeOpMAallii, MEPEMEINCHHUs U 3arac
MPOYHOCTH MaTepHuaja KOHCTPYKIMH HAaKOCTHOro ¢ukcaropa. Kak Hawm-
0oJsiee MPEINOYTHTEIFHBIC MPUHAMAINCH BaPHAHTHI KPCIUICHUS, TPU KO-
TOPBIX TaKUE MapaMeTphl KaK HANpPsKCHHS, JeGOpMaIlUi U MepeMEIICHUS
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ObuT MUHMMaJbHBIMH. Ha BbIOOp ymcia BUHTOB s (uUKcAlu U 0J0-
KHPOBaHUS OKa3bIBACT BO3JCHCTBHE BHJ] W THUI IIEPEIOMa, IMOITOMY
OKOHYATEIBHOE PEIICHUE O CO3JaHUU TOTO WM MHOTO BHJA OCTCOCHHTE3a
MIPUHUMACTCS JICYAIM BPauOM-TPaBMAaTOIOTOM, TaK ke, KaK ¥ BEIOOp TOTO
HJIM MHOTO KOJIMYECTBA BUHTOB ISl OCTEOCHHTE3A.

B mocrnennee Bpemsi BO3HHUKIA TEHICHLUS MPH OCTEOCHHTE3E JUIS
(dUKcal HAKOCTHBIX W HWHTPaMeIy/UISIPHBIX (UKCATOPOB, MPUMEHSTH
camopaccachIBaOIHecs] PUKCUPYIOLIHE U OJOKUPYIOUIHE 3JIEMEHTHI, Y4TO
MO3BOJISICT 3HAYUTENBHO CHU3UTH TPAaBMATHYHOCTH OMEpalUi M0 H3BIIE-
4yeHuro (ukcaropa. [Ipu HCHONB30BAHUH CaMOPACCACHIBAIOIIMXCS dJe-
MEHTOB, TaKO€ OIEPATHBHOE BMEIIATEIILCTBO YCKOPSCTCS W YIPOIIACTCS
mporecc u3BJcucHUs (hUKcaTopa M3 MeCTa ero uUMIuIaHTanuu. [Ipu 3ToMm
OCHOBHOHM TPYTHOCTHIO OpPTaHU3AIMK TAKOTO BHIAa OCTCOCHHTE3a SBJISCTCS
TO, YTO MPH IIOCTAHOBKE COOTBETCTBYIOIIUX (UKCHPYIOIUX BHUHTOB
cleyeT BRIOMPATh MX TUAMETpP, MaTepHa, U3 KOTOPOr0 OHH H3rOTOBJICHBI
TaKUM 00pa3oM, 4TOOBI COTIIACOBATh MEPUOJ paccachlBaHus (PUKCHPYIOIINX
JJIEMEHTOB CO CPOKaMH CpallleHus1 mepenoMa KocTH. [Ipu 3ToM KOCTh mo-
CTENICHHO TPUHMAMAET Ha ceOs BHEIIHHE HArpy3KH M CO3[al0TCsi OJaro-
MPUSATHBIE YCIOBHUS B MPOIIECCE KOHCONUAAIMH TIEPEIoMa.
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MIKPOEJIEKTPOHHA THOOPMAIIMHA CUCTEMA
JIATHOCTHUKH CTAHY OKOPYXOBOI'O AITIAPATY
30POBOI'O AHAJII3ATOPA

Bepvosxin JI. JI., Ilocynvko O. I1.
3anopizvkuil HayionanvHull yHieepcumem
M. Banopisicocs, gyn. JKykoscokozo, 66 E-mail:ur9gq@ukr.net

[TepcrieKTHBHUM HAIpPsSMOM B Cy4acHiil MEIULIMHI € NpaBUIbHE 1
sIKICHE JllarHOCTyBaHHs XBOpoO. He BHKIIOYEHHSIM € O0()TaabMOJIOris, 30K-
pema, o0JacTh IiarHOCTYBaHHS XBOPOO, IMOB'SI3aHUX 3 MOPYLIEHHSIM PyXO-
BUX (YHKIIIH Oo4HMX M's3iB. B JaHWil 4ac mpeiCTaBICHO IOCUTh BEJIUKY
KUJIBKICTh BITYM3HSHHX 1 3apyODKHHMX NPWIIAJIB, IO 3aCTOCOBYIOTHCS IS
IarHOCTUKHA KOCOOKOCTI.

OxopyxoBuii amapat (OPA) 30poBoro anamizaTtopa JTIOAWHU Bif-
MOBiIa€ 3a TIEPEMIMICHHSA OKa, 3 METOI 3a0e3meueHHs 3a1aHoi o0macTi
30pOBOTO CHPUHHATTS. 3HAaIOUU MexXaHi3M ¢yHKmioHyBaHHI OPA, MokHa
noOyzayBaté (yHKIIOHATIBHY MOJENb OKOPYXOBOi cHCTeMH. Taka MOJenb €
BaXXJIMBOIO TIPH PO3POOII MIKPOEIESKTPOHHOT iHPOpMAaLiiHOT CHCTEeMH JTiar-
HOCTHKM CTaHy OKOPYXOBOTO arapaTy, OCKIJIbKH JI03BOJIIE BHKOPHCTO-
BYBAaTH pO3paxoBaHi MapaMeTpu rnpu o0poOILi pe3yabTaTiB JOCHTIPKEHb, 110
MiBHIILY€ TOYHICTb 1 AKICTh TIarHOCTUKH.

Meroj npoekuiiiHol koopaimMerpii OyB 3apONOHOBAaHHUN JUIs JI0-
Cli/pKeHHsT (DYHKIIOHAJIILHOTO CTaHy OKOPYXOBHX M'SI3iB, OCKUIBKH TMpH
ITOBHOMY PO3/IiICHHI MOJIiB 30py 000X OYeil 3a JOMOMOTOK CBITIO(DIIBTPIB,
3a0apBJ€HUX B JIOJATKOBI KOJbOPH, IIOJIOKEHHS 30pPOBUX Biceil BH-
3HAYa€ThCS M'S30BHUM OanmaHcoM odeidl. OTke, 3MIMIEHHS IUIAM, 10 (ik-
CYIOTBCS 1 TIIPIBHIOIOTECS, MOKa3yIOTh Mipy M'S30BOi (IIEPBHHHOKO) TE€TEpO-
¢opii. [Ipn BUKOpUCTaHHI KOJHOPOBHX CBITIOQUIBTPIB, 00'€KTOM crHoCTe-
PEKEeHHS € JIBl KOJIbOPOBI MITKH — YepBOHa 1 3e1eHa. KoxkHa MiTka 3aBAsKH
YEepPBOHO-3€JICHUM OKYJISIpaM, 4epe3 sIKi AMBUTHCS MAli€HT, PO3Pi3HAETHCS
JIUIIE OAHUM OKOM. [lali€eHTOBI MPONOHYEThCS MOETHATH OOWABI MITKH B
JeB'ITH TOYKax ekpaHa. OpHy 3 HHX HepeMillye JiKap, iHIIy — Malli€HT.
[NoenHaHHS MOXIIMBE JIHIIE TPH CUMETPHYHOMY IMOJIOXKeHHI ouei. Ilpm
KOCOOKOCTI JIMCHOTO TO’€HAHHS 000X MITOK HE BigOyBaeThCs. AHaNI3
B3a€EMHOI'O PO3TAIlyBaHHSA 300pakeHb, OTPUMAHWX Ha €KpaHi, I03BOJIIE
3poOMTH BHCHOBOK MNP0 HasBHE MOPYIIEHHS OKOPYXOBOro amapaty. Jms
IBOTO CJIiJl 3HATH HampsM Jii M's3iB oka. [Ipu HemoCcTaTHOCTI pyXiB M'A3iB
BiZI0YBAETHCS HECHIBIIAIHHS MITOK, 110 (IKCYIOTBCS, y HampsMi Aii M'a3iB
nipu rinepdyHkuii (HaAMipHUi 3CyB iX y Oik aii BiANOBiIHOTO M'si3a).

HepocTtaTtHst e(peKTHBHICTh ICHYIOYMX TEXHIYHHUX 1 METOJIUYHUX
3ac00iB JJIs JIarHOCTUKHM (YHKLIH OKOpYXOBOTrO amapary 3'SBHJacs MpHu-
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YHHOIO PO3POOKH KOMITIOTEPHOTO O(TAIIBMOKOOPIIMETPIYHOTO KOMILIEKCY. Y
Ppo0OOTI po3pobIIEHO MIKPOEIEKTPOHHY 1H(OpMaLiiiHy CHCTEMY IarHOCTUKU
CTaHy OKOPYXOBOTO arapary, IO J03BOJISE JTOCITIPKyBaTH 30pOBHI aHalli-
3atop. B ocHOBYy aii npucTporo noxiaseHuid eexT po3AiICHHS OB 30pY
3a JIOTIOMOTOI0 BHKOPHUCTAHHS CBITJIIOQINBTPIB AOAATKOBUX KOJbOpiB. OO-
poOiATH nMaHi TPO BIICTaHP 1 HampsM BIAXIICHHA NepemdadeHo 3a [0-
ITOMOT OO TIPOTPaMHHUX 3aCc00iB, HA OCHOBI SIKUX BU3HAYAETHCS AiarHO3.

Po3pobnena cxema MICTHTh HpWiIa] KEpyBaHHA OQTaIbMOKOOP-
nimMerpiunoi iH(popMamii, oo T03BOJSE MOAANBITY OOpPOOKY EKCIIEPTHOIO
cucremoro. Jlnsi BHpINICHHS 3aBJaHb BU3HAYCHUX yMOBaMH (DyHKIIIOHY-
BaHHS MPHUCTPOIO BUOpaHO MikpokoHTposiep ATmega 8515. Bubip 00ymoB-
JICHO JIOCTYIHICTIO, SIK CAMOT'O MIKPOKOHTpOJIepa, Tak 1 MoBHOI iH(opMa-
uitiHoi miarpumku ATMEL cBoei npomykirii.

Mikpoxkontposiep ATmega A8515 — exoHOMiuHMH 8-po3psaHUi
MIKpPOKOHTpOJIep, 3acHoBaHui Ha mocwieHiii AVR RISC apxitextypi. Bin
3abe3nedye MpOAYKTHBHICTH 1 MiH omepauiii B cekyHay Ha 1 MI'm cun-
XpOHi3amii 3a paXyHOK BHKOHAHHsS OLUIBIIOCTI IHCTPYKIIH 3a OOUH Ma-
IIMHHAN UK 1 J03BOJISIE ONTUMI3YBaTH BXKHUTOK €HEPTii 32 paXyHOK 3MiHH
gactotu cuHXpoHi3amii. AVR sapo o0'enHye Bemukuii HaOip iHCTPYKINHA 3
32 pobouumu pericTpaMH 3aralbHOTO MpHU3HA4YeHHS. Yci 32 perictpu Oe3-
mocepenHpo miaktroueHo 1o AJII (apudmeTnaHO-TOTIYHUI TpUCTPiil), I0
JI03BOJISIE BKa3yBaTH J[Ba PETiCTPH B OHIHM IHCTPYKIIT | BAKOHATH i 32 OIUH
ki, Ls apxitektypa mae Ouibiny edekTUBHICTH Kogy. OCKIIBKH Hpo-
rpama ro3uiioHepa MOBHHHA PO3II3HABaTH KOMaHAM BiJ| MaHimyjsropa B
PEeXUMI peasibHOTO 4Yacy, TO Ha KOXKEH BXIJHMIl IMITyJbC Bil MaHimyJsTopa 3
YacTOTOO JOTpUMaHHs iMimyiiseiB 1 kI 11, Oyme 1000 TakTiB poOOTH mporiecopa.

[Ipouecop MOBHMHEH YIPaBIATH JeciaTbMa (YE€PBOHO-3EJICHUMM)
CBITJIOZIO/IaMH, @ TaK CaMO OTPUMYBaTH i 00poOmsATH iH(pOpMAILi0 Bij
Masinyistopa. [Ipu posknaganHi OiLIOro KOJBOPY Ha CIEKTP CKJIAJO0BHX
HOro KOJbOpiB BUALIAIOTH: (ioseroBuid (430 HM), cuHiil (460 HM), Ona-
kutHHR (500 HM), 3enenuit (520 HM), xoBTHH (575 HM), OMapaH4YeBHH
(600 uM), yepBoHmit (650 HM), mypmypHuii (Oinbme 650 HM). I3 cnekr-
papHUX XapakTepuctuk cBiToniona KUIT19b-M BumHO, 10 MakCUMyM
BIZTHOCHOi IHTEHCHBHOCTI CBITJIOBOTO BHIIPOMIHIOBAHHS IUISi 3€JICHOTO
KOJIbOPY CBIYECHHS BIiAMOBiTA€ JOBXWHI XBWI 525 HM, a 4YEpPBOHOTO —
620 M. BiHOKYJISIpHHI pyX IBOX OdYel OyBae IBOX THIIB: BEP3IOHHUHN Ta
BEPreHTHUN. BepreHTHUil NO3UTUBHUN PyX Ta MOT0 KyT pO3paxoBYHOTh SIK
ApPKTAHTEHC CITIBBITHOUIEHHS MK BiJICTAHHIO IICHTPIB MIXK 3iHUIIMHU Ta
BiJICTAaHHIO BiJ] OKa JI0 IpeIMeTa, 10 PiKCYEThCS.

Buoau PBO-PBS5 mikpokoHTposiepa BiANOBiJa0Th 3a MOCHiJOBHE
MEPEMUKAHHSI MATPHIIi CBITIOMIOAIB BIAMOBIIHO IO METOUKHU J[IarHOCTUKU
mopa3ku M'si3iB okopyxoporo amapary. Busomu PCO0...PC4 BiamoBimawoTh
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3a KOMYTallil0 MIKPOKOHTpOJIEpa 3 MaHIMyJIsITOPOM, YOTHPH KHOIIKH SKOTO
3aJ1al0Th CHUTHAJIM TMEPEMIIIeHHs] MaHIMyJIsITopa, a m'sTta KHONKa € Qikca-
TOPOM KOOPJIWHATH TIOJIOKCHHS CBITJIOBOI IUISIMH BHUIPOMIHIOBa4Ya Ha
eKpaHi ogrampMokoopaiMerpiuHoi ycraHoBku. BuBomu PC5-PC7 i1 PD6
KOMYTYIOTh MIKPOKOHTpOJIEp 3 YOTHpMa ONTONApPaMH, SIKi BUKOHYIOTh (YHK-
mifo ¢ikcamii rabapuTHUX KpaiB eKkpaHa ycTaHOBKH. OnTomapu Mpu3HAYeHi
Ut oOepiraHHs TiepenaBalbHOTO MEXaHi3My BiJ MOJIOMKH. 3a JIOTIOMOTOIO
BuBoniB PDO, PDI i mikpocxemn MAX232, 3abe3neuyeThcst 3B'SI30K II0
inTepdeiicy RS232 1 3milicHIOETBCS TpUAOM 1 Tepemadya CHTHAIIB Bif
nepconangbHoro Komm'rorepa. Jlo Busony RESET miakimoyeHuii cynepsizop
VAL tuny V6309, mo 3abe3neuye CKAIaHHSA MIKPOKOHTPOJIEpAa Y MOMEHT
3HMKEHHS Hallpyry *xkuBiieHH HIbk4e 4,38 B. Hac ckunanns 140 Mc.

Takum 4MHOM, po3po0iieHa MIKpoeNneKTpoHHa iHdopManiiiHa cuc-
TeMa JIarHOCTUKU CTaHy OKOPYXOBOTO amapaTy 30pOBOTO aHalli3aTopa Mae
BEPreHTHHII TO3MTHBHMH PyX KOIbOPOBHX MIiTOK 3 TouHicTio 9,77-10"M
(3amesxHO Bix BimcraHi 10 06’e€kra). ToUHICTh BigcTaHei 10 00'ekTa, 3a1a-
€THCS IPOTPAMHO 1 KOHTPOIIOETHCS JHIHHO-KYTOBIMH BUMIipIOBAHHSIMH.
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HARMONIC AXIAL LOADING ANALISYS
OF THE TUBING THREADED CONNECTION

Kopei V. B., Kopei B. V.
Ilvano-Frankivsk National Technical University of Oil and Gas,76019,
Ilvano-Frankivsk, Karpatska str. 15; e-mail: kopeyb@ukr.net

Introduction. It is known that most of the accidents of oil well
tubing are associated with the failure of the threaded joint [1]. Such failures
are complex and expensive for repair, which is associated with the need for
fishing, pulling-out and lowering of tubing string. The main types of joint
failures are fatigue failure of the pin, pullout of the pin from the coupling,
leakage, thread seizure, wear of tubing and coupling in the joint zone, self-
loosening, corrosion, thread wear [2].

Analysis of research and publications. Connection failure can
cause such factors as stress concentration in the first turns [3], insufficient
make-up torque, bending of tubing, wear of tubing by the sucker rod string,
multiple make-up, rough handling, improper lubrication, fatigue loads, water
cut, corrosion, thread wear (mechano-corrosive, contact-fatigue, erosive) [1-3].
In the case of electric submersible centrifugal pumps, the connection failure
occurs most often in the lower part of the tubing string due to axial and
radial loading and pump vibrations [3]. In the case of flowing well
operation or sucker-rod pumping, joints are often destroyed at the top of the
pipe string, where large static and cyclic loads [3].

The cause of these failures can be the vibrational loads on the
tubing string. The nature of these loads, first of all, depends on the method
of oil extraction. In the case of electrosubmersible centrifugal pumps it is
possible vibrations with frequencies of 0-8 kHz [1, 2]. In the case of a
normal operation of a sucker rod pump, the oscillation spectrum of the rod
string contains frequencies equal to the frequency of the polished rod stroke
(0,1-0,5 Hz) and the frequency of free oscillations of the rod string (0,5-10 Hz).
The latter can approximately be calculated from the formula 1204/L (Hz) [1,
3], where L is the length of the column in meters. The liquid and the tubing
string are also elastic bodies and can have free oscillations of a certain
frequency. The presence of high frequencies in the spectrum, as a rule, is
caused by various abnormalities in the operation of the pump. Analysis of

29


mailto:kopeyb@ukr.net

Modern Achievements of Science and Education XIV International Conference...

field dynamometer cards given in [1] shows that such frequencies are
observed when: plunger sticking, plunger seizure in the inserted pump,
leakage of liquid in the discharge part of pump, pumping the liquid with
high gas content, high plunger placement, late seating of the valve ball. The
magnitude and nature of the oscillations are significantly influenced by the
frictional forces, arising during pumping or during the round-trip operation
[1]. Free vibrations of tubing can occur after various shock loads.

In work [1] a static analysis of the model of a threaded connection for
different values of standoff and external axial load is performed. In works [2]
such a connection was analyzed in the frequency range of the load 0-20 kHz
using the software complex ANSY'S. However, only a simplified modal and
harmonic dynamic analyzes were performed.

In [3] proposed a method for sealing the tubing by gas-flame
powder spraying of a zinc layer on the threaded surfaces of a pin and a
coupling with a thickness of 0.03 mm or more. The coefficient of static
friction of the zinc-zinc surfaces under lubrication conditions can be very
small (up to 0,04). The dependence of the values of the thread clearance on
the coefficient of friction was found for various values of the external
tensile load [7]. But the behavior of a connection with a low coefficient of
friction under harmonic load conditions is unexplored.

Obijective. The aim of the work is to analyze the response of the finite
element model of the tubing connection with different values of the coef-
ficient of friction to harmonic axial loading with frequencies of 0-20 kHz.

Statement of the main research material. The axisymmetric
finite-element model of a threaded connection of non-upset tubing with
hand-tight make-up and outside diameter 114 mm according to GOST 633-80
(analog 4-1/2 non-upset tubing coupling API Spec. 5CT) has been deve-
loped in Abaqus/CAE 6,14. A connection with handtight make-up (with a
standoff value A = 6,5 mm) is considered, as the most dangerous case for
connection leaktightness. First, two static general analysis steps were per-
formed — making-up of joint and axial tensile loading. To simulate the make-
up, the pin was moved relative to the coupling by the value of standoff A. In
the contact interactions options "Interference Fit..." the option "Gradually
remove slave node overclosure during the step” was selected. At the lower
end of the coupling (Figure 1), the symmetry boundary condition YSYMM
was set. At the upper end of the pin acts a constant pressure p = —155,1 MPa,
which simulates the external tensile load. The material of the parts is steel
with a Young's modulus of 210000 MPa, a Poisson's ratio of 0,28 and a
density of 7.8E-9 tons/mm®. The elasto-plastic model of a material with iso-
tropic hardening is used (Table 1). A surface-to-surface contact with a small
sliding was simulated. The coefficient of friction f was changed in the range
0.01...0.06. The size of the mesh elements in the contact area is 0,3 mm.
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Table 1 — Stress o plastic strain g relationship
c,MPa | 314 | 349 | 384 | 419 | 454 | 489 | 525 | 560 | 595 | 813
€ 0 ]0,0013|0,0034/0,0067|0,0116|0,0188/0,0289|0,043 | 0,062 |0,5978

In Abaqus/Standard it is possible to quickly obtain responses of
model to harmonic loads using linear perturbation analysis procedures. In
these procedures, the model's response is a linear perturbation response
relative to the base state, which was achieved at the previous general
analysis step. To simulate the initial stress state, which is caused by make-
up and load p, you need to activate the option "nonlinear geometric effects"
(NLGEOM=YES) in the previous general analysis steps. In the linear
perturbation analysis, any nonlinearities are excluded from the model. If the
contact is simulated, then the contact state of the surfaces does not change
during the step of such analysis. Therefore, this analysis is not accurate, but
requires less computing resources. First, such types of linear perturbation
analysis of Abaqus/Standard were performed: natural frequency extraction
and direct-solution steady-state dynamic analysis. These analyzes assume
that the nodes of the model have free or forced stationary harmonic
oscillations.

To simulate the dynamics, it is necessary to include the inertia and
damping forces in the equation of equilibrium of the forces [18]:

M+ C&+ Ku=F, 1)

where U is the nodal displacements vector; & — nodal speeds
vector; & — nodal accelerations vector; M, C, K — matrixes of mass, dam-
ping and stiffness; F — external forces vector.

The natural frequency extraction is the fastest method of dynamics
analysis. The natural frequencies can be calculated from the equation of
motion (1) without taking into account external loads (F = 0) and damping
(C = 0). If the displacement vector to represent as U=@coswt, and

substitute it in (1), then we obtain the eigenvalue problem:
‘”?M(Pj =Koj,
where ¢ is the eigenvector (mode shape) for the mode j of the
system, ®; is the natural angular frequency of the system (rad/s), t is the

time. If the finite element model has n degrees of freedom, then it has n
eigenvalues m?. The natural frequencies can also be calculated for bodies
with a prestressed state.
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To perform the analysis, you must enter the number of first natural
frequencies or the range of their search. In this case, a range of 0—20000
Hz was specified. Figure 1 shows the results of this analysis — natural
frequencies (Hz) and the corresponding mode shapes (displacement). The
first natural frequency is 10957 Hz. It is noteworthy that many of these
frequencies are characterized by mode shapes, in which the fluid leakage is
possible. The most noticeable significant relative radial displacement of the
pin and coupling in the upper part of the connection.

0 Hz 10957 Hz 14126 Hz 15288 H: 16185 Hz 18825 Hz
Fig. 1. Natural frequencies of a hand-tight connection,
calculated using the natural frequency extraction procedure

After this, a direct-solution steady-state harmonic response analysis
is performed. For steady-state harmonic oscillations, all nodes of the system
move with the same frequency, but they can have a phase shift, which is
explained by the presence of damping. Therefore, the displacement vector:

iot

=(ug +iu,)e*,

iot

U= U, (CoOsp+isinp)e

where U, is the vector of displacement amplitudes, ¢ — phase
angle for displacements (rad), Ug = U, COS¢ — vector of real parts of

displacements, U, =U,,,Sin@ — vector of imaginary parts of displa-
cements. If analogously write the vector of external harmonic forces
F = (F, +iF, )e'" and substitute uand F in (1), then we obtain the equation:

(K—0’M +ioC)(ug +iu,) =F, +iF, .

This equation can be represented as K u, =F, and solved using

complex arithmetic for a given value of ®. The results of harmonic
analysis are the amplitudes and phase angles of the response to the external
harmonic loading as the functions of frequency. The results (displacement,
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stress, contact pressure) are returned in the complex form and can be rep-
resented as a real X and imaginary X, parts, or a phase angle

g =arctg(X, / Xg) and amplitude X, = X2+ X7,

The value at time t can be calculated for a given frequency v by
formula X = X, cos(2nv -t +¢@) for angle 2nv-t+¢@ from 0 to 2z rad.

This type of analysis is more adequate than the previous one, but has a
greater computational complexity. The analysis allows take into account
frequency-dependent effects (e.g. the frequency-dependent damping). For
adequate simulation, exact values of the damping coefficients are required,
which can only be obtained experimentally. You can add Rayleigh damping
coefficients or a structural damping factor, which is caused by the stress
state, and include damping effects caused by friction. In the first appro-
ximation, damping was ignored and only real response was computed (the
option "Compute real response only"). That is, in this case, X, =0 and

Xio = X. The frequency range of 10000-20000 Hz was divided into

500 points. The direct-solution steady-state harmonic response analysis was
performed for each frequency value. As an external harmonic excitation, a
pressure, that has amplitude of —10 MPa and average value of —155.1 MPa,
at the upper end of the pin was chosen. The part of the Abaqus Inputfile for
harmonic analysis is developed.

Despite the fact that it is impossible to separate the contact surfaces
in such an analysis, it is possible to calculate the contact pressure values.
The results (Fig. 2) show that the broadest frequency ranges with increased
amplitude of the contact pressure in the middle part of the connection are
10-12 kHz and 18.5-19.2 kHz. Mode shapes with extreme contact pressure
values are shown in Fig. 3. The deformation in these figures is increased for
better visualization. An analysis of these results allows us to conclude that,
at certain frequencies, it is possible the separation of contact surfaces and
loss of tightness. The connection with a standoff value of A = 3,175 mm has
other natural frequencies (11417, 14257, 15421, 16487, 19707 Hz). It is
noticeable that a larger make-up torque (less standoff value A) increases the
first natural frequency (Fig. 2). These results can be used to justify the limits
of acceptable operating frequencies. The next research stage is an implicit
dynamic analysis using direct integration.

Direct integration of the equations of motion is performed in
Abaqus/Standard using the implicit dynamics procedure. This procedure
collects the mass, damping and stiffness matrices and solves equations (1) at
each time point [19]. This allows you to simulate any transient dynamic
processes, and not only steady-state harmonic motion. It is possible to simulate
any nonlinearities and contact of surfaces with the possibility of their separation.
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Fig. 2. Dependence of the real part of the contact pressure (MPa)
at the loaded side of the thread profile in the middle part of the connection

on the frequency v (kHz) of the harmonic axial load:
standoff A = 6.5 mm (--), standoff A = 3.175 mm (...)
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Fig. 3. Mode shapes and extreme values of the real part of the contact pressure
(MPa), obtained by the Direct-solution steady-state dynamic analysis
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Therefore, this analysis is the most adequate, but requires more
computing resources. Here the dissipation of energy is caused by the
friction of the contact surfaces and the elasto-plastic properties of the
material, which can be the cause of its local hysteresis. Therefore, there is
no need to specify any additional damping. The external load is the pres-
sure, which varies according to the relation p = —155,1 — 10-sin(2nvt) (MPa)
and applied to the upper end of the pin. Here v is the frequency (Hz), tis the
harmonic loading time (S). The results were recorded with a time step of
5-10° s. To avoid undesirable initial dynamic excitations, you should
disable the calculation of the accelerations at the beginning of this step by
the "Initial acceleration calculation at beginning of step: Bypass" option. The
part of the Abaqus Input-file for implicit dynamic analysis is shown below.
This part should be located instead of the third step in the previous Input-file.

The results of this analysis may differ from the previous ones. In
particular, during the loading with the frequency v = 10957 Hz, no reso-
nance is observed, and only minor beats are present. Therefore, in order to
find the resonant frequency, it is necessary to repeat this analysis for the
frequency range in the neighborhood of the natural frequency obtained by
the previous types of analysis. This method was used to find the frequency
v = 8754 Hz, at which resonance occurs in the model with f = 0,04 (Fig. 4).
It can be seen that, approximately after 2-3 ms after the start of harmonic
loading, it is possible the opening of contact surfaces in the middle part of
the connection and complete loss of tightness. Due to the opening of the
contact surfaces, it is also possible self-loosening of the connection. If the
coefficient of friction is increased to f = 0,06, then the resonant phenomena
will be less pronounced (Fig. 4). With a decrease in the coefficient of
friction to 0,01, resonant phenomena are intensified. So the results
essentially depend on the damping properties, in particular, on the
coefficient of friction in the connection. This confirms the results of the
studies [20], in which it was revealed that damping of vibrations in threaded
joints depends on the coefficient of friction, the elastic properties of the
structure, the place of the variable load application, and the nature of the
load. Damping increases with coefficient of friction increasing, but
sometimes frictional forces can increase vibrations, especially when the
load removed instantly [20].

Such a resonance can be the cause not only the leakages in the
connection, but also its fatigue failure. According to the field data [14] and
the numerical simulations [6-10], the fatigue damage in the first working
root of the pin thread is most probable. Fig. 4 shows the variation of Mises-
Huber equivalent stresses in this root. It is noticeable that at resonance the
stress rapidly increases and can cause fatigue failure of the pin. Fig. 5 shows
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the extreme deformations and stresses in the connection during the
resonance loading cycle at time t = 2,955 ms (cycle start) and t = 3,03 ms
(cycle end). The deformations in the figure are enlarged 50 times for better
visualization. One can see the bending of the middle part of the pin, which
may be the cause of leakages and fatigue failure of the pin.

450,00
400,00

= AN Attt

250,00 Patira it
200004 U |f ‘ J vyl
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100,00 -
50,00 -
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Fig. 4. Harmonic axial loading results with a frequency of 8754 Hz:
bottom curves - the contact pressure on the loaded side of the thread profile
in the middle part of the connection (MPa); top curves —
the Mises-Huber stress in the first working root of the pin thread (MPa);
thin line — f = 0,04; thick line — f = 0,06
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Fig. 5. Mises-Huber stress (MPa) for f = 0,04, v = 8754 Hz
and simulation time t = 2,955 ms (a), t = 3,03 ms (b)

An inexpensive and effective way to prevent failure of connections
due to resonance can be the use of automatic control systems for the
vibrational state of tubing. The simplest such system should have a sensor
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for the vibration amplitude and frequency of the tubing and relay to turn off
the drive motor. As can be seen from Fig. 4, for such a system there will be
a time reserve for switching off the drive motor in the case of a significant
amplitude increase.

Conclusions. An approximate analysis of the joint using the
Abaqus/Standard linear perturbation procedures yielded the values of
natural frequencies in the range of 0-20 kHz. The analysis proves the
possibility of loss of tightness and fatigue failure as a result of resonance
under certain conditions. A more accurate implicit dynamic analysis using
direct integration showed that a decrease in the coefficient of friction
between contact surfaces to 0,01-0,04 may increase the tendency of the
joint to resonance near the frequency of 8754 Hz. It should be noted that,
due to the complexity of an adequate description of damping properties, the
obtained results are approximate and may differ significantly from the
behavior of real connections. Therefore, experiments on vibrating stands are
necessary, which are planned to be performed in the future. The finite
element analysis technique described in this article can be used to determine
the permissible frequencies and amplitudes of harmonic loading according
to the criteria of fatigue strength, leak tightness and resistance to self-
loosening. Parametric models [3] can be used to study other sizes of threa-
ded connections.
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THE COMPUTER MODEL OF THE INFLUENCE
OF SUPERHYDROPHOBICITY ON THE BIOFOULING RATE
OF SURFACE IN REAL SEA CONDITIONS

Ukolov A., Popova T.
Kerch State Maritime Technological University, Crimea
E-mail: katmatfiz223@yandex.ru

The computational fluid dynamics (CFD) method has recently
gained considerable interest and has become an important tool for studying
the effect of fouling and anti-fouling. In addition, we checked the cor-
respondence between the obtained roughness function and the prediction of
resistance.

In this paper, the evaluation of the effect of wetting and adhesion
of the surface on the flow velocity along the sample plane was made using
the capabilities of mathematical modeling of hydrodynamic processes using
the ANSYS Fluent finite element package. The basis for solving the
standard equations of mass conservation:

op -
Eva'(PU)—Sm’

where Sy, — additional mass, p — the density averaged over the

volume, v — the flow velocity, and impulse:

2 (p0)+V-(poo) =—Vp+V-(c) +pg + F,

where p — static pressure, T — stress tensor, p§ — gravitational

force and F — external forces.

To include the effect of surface tension along the interface between
each pair of phases, the volume of fluid (VOF) model is used, which can be
supplemented by the values of contact angles between the phases, as well as
an indication of the surface tension coefficient as a constant. The continuum
surface force (CSF) model proposed by [1] implemented by adding surface
tension to the calculation VOF. In ANSYS Fluent, a formulation of the CSF
model is used, where the surface curvature is computed from local gradients in
the surface normal at the interface. Let n be the surface normal, defined as

the gradient of oy, the volume fraction of the q‘“ phase n =V(xq. The

curvature, K, is defined in terms of the divergence of the unit normal, fi:
k=V-fi,where Ai=n/|n|.
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The surface tension can be written in terms of the pressure jump
across the surface. The force at the surface can be expressed as a volume
force using the divergence theorem. It is this volume force that is the source
term that is added to the momentum equation. It has the following form:

FVOI _ Z ) (x,p,kJVOLJ +0LJka,V0L, .

pairsij,i< j l }( + )
5 Pi TPj

This expression allows for a smooth superposition of forces near
cells where more than two phases are present. If only two phases are present

inacell, then k; = —kj and Va; =-Va; and Fyq equation simplifies to:

pkiVa ;
Fol :Gijll—J-
2(pres)

Together with the surface tension in the model used option wall
adhesion. Rather than impose this boundary condition at the wall itself, the
contact angle that the fluid is assumed to make with the wall is used to
adjust the surface normal in cells near the wall. This socalled dynamic
boundary condition results in the adjustment of the curvature of the surface
near the wall. If 0 is the contact angle at the wall, then the surface normal at

the live cell next to the wall is A=A, cos®,, +{, sin@,, , where A

and fW are the unit vectors normal and tangential to the wall, respectively.

The combination of this contact angle with the normally calculated surface
normal one cell away from the wall determine the local curvature of the
surface, and this curvature is used to adjust the body force term in the
surface tension calculation.

The geometry of the mo-
del (Fig. 1) is constructed using
the “DesignModeler” option with
wall dimensions corresponding
to the real sample. The generated
grid with the number of cells 3.6
million, had a condensation on
the plane of the wall. With a further decrease in the cell, the scatter of
results did not exceed 1 %. Transition SST turbulence model is selected,
liquid is water. Boundary conditions: inlet — velocity 10 m/s, turbulence
intensity 0,5 % and turbulence length 0.5 mm, outlet — static pressure, for
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the other three faces — symmetry. The surface tension and adhesion of the
wall are specified in the VOF tab, the surface roughness is specified under
the boundary conditions wall.

The decrease in the velocity of the liquid along the sample wall
was analyzed for contact angles obtained during the experiment under real
conditions. At the initial stage, 6 = 151° roughness height (RH) cor-
responded to the relief of the superhydrophobic layer and was set to
0,1 mm. Roughness constant was 0.5 for all calculations. The dependence
of the fluid flow velocity on the x coordinate along the larger direction of
the sample was determined on the average cross section, within z = 1 mm
from the wall surface (Fig. 2).

—RH=1mm
= ‘RH=3mm

10

= xX,m
0 002 004 006 008 0.1 %6 00z 004 006 008 01
Fig. 2. The dependence of the fluid flow Fig. 3. The velocity distribution along
velocity on the x coordinate along the surface v = f (x), depending
the larger direction of the sample on the roughness height

Along the surface there is a smooth decrease in the flow rate. For a
distance of z > 0,3 mm, there is a portion of the increase in velocity above
the set point at the inlet, which is caused by the appearance of flow
turbulence. Similar dependences were obtained for all contacts angles at a
constant roughness height. A comparison of these dependences showed that,
on average, the velocity along the length of the sample wall (90mm)
decreases by 0,03 % with a decrease in the contact angle by 10°. This
phenomenon should manifest itself in the real interaction of a liquid and a
solid. It can be explained by the occurrence of slippage due to a lower ad-
hesion force with a hydrophobic surface. Molecular slippage is based on the
assumption that liquid molecules directly slide over a solid surface. [2]
using the nonequilibrium molecular dynamics method showed that for a
sufficiently large contact angle the microscopic boundary conditions differ
from the sticking conditions. The theory predicts a slip length of about 30
molecular diameters, starting at 6 ~ 140°. Another model associates slippage
with a decrease in the viscosity of the boundary layer of a fluid near a
hydrophobic surface [3; 4]. If the viscosity of the boundary layer can be
characterized by an average value of ns, then the order of magnitude of the
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MNs
thickness of the layer with altered viscosity, and nb — is the bulk viscosity.
b — 0 corresponds to sticking conditions. b — oo corresponds to the
condition of the absence of viscous friction at the liquid / gas interface.

The velocity distribution along the surface v = f(x), depending on
the roughness height, was calculated for the initial stage (0 = 151°,
RH =0,1 mm) and for the subsequent stages of degradation of the su-
perhydrophobic layer taking into account the size of the fouling appearing
(®=121°,RH=0.5 mm; 6 =90°, RH=1 mm; 6 = 70°, RH = 3 mm), Fig. 3.

The calculation was performed at a distance of z = 3mm from the
surface in the middle section of the sample plane. The initial velocity at the
front edge of the plate, vy = 10m/s, varied along the entire length of the
model — 90 mm. For all the considered conditions given by the wall, the
dependence v = f (X) had an extremum in the first stage of the flow.
Turbulent flow can be represented as a spectrum of vortices of various
scales. The largest eddies are determined by a scale commensurate with the
geometry (for example, the thickness of the boundary layer). Vortices of
this order at the initial stage of vortex formation receive Kinetic energy from
the average flow, which leads to an increase in speed. Further, the kinetic
energy of large vortices is transmitted to smaller-scale vortices, which
interact with them. For small vortices, viscous friction forces become
significant and kinetic energy dissipates into the internal one.

The vortex formation region for RH = 0.1-1 mm has the same
characteristic size = 0,03 m, and the dissipation of kinetic energy averages
0,85 % at RH = 0,1 mm. The transition to the hydrophobic state 6 = 70° and
RH =3 mm leads to an increase in the vortex-formation region, which is =
0,04 m. However, the magnitude of the speed is on par with the first three
models. The kinetic energy is transferred to the internal one faster, so that
already at the end of the plate the flow velocity is 81 % of vy.

The data obtained in the course of the experiment formed the basis
of computer simulation of the flow of water along the surface of the sample.
The results indicate a decrease in the flow rate by 0,03 % with a decrease in
the contact angle by 10°. Repetition in the model of simultaneous de-
struction of the SH layer and the appearance of fouling showed a decrease
in velocity by an average of 0,85 %, a roughness height of 0,1 mm and an
increase in the vortex formation region of the turbulent flow at RH > 1 mm.

Thus, the work broadens the understanding of the influence of
superhydrophobicity on the rate of surface fouling in real sea conditions,
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and complements this information with quantitative data from a numerical
experiment for further research and development of ways to create more
durable SH coatings of materials used in the marine industry.

References

1. Brackbill J. U. A continuum method for modeling surface
tension / J. U. Brackbill, D. B. Kothe, C. Zemach // J. Comput. Phys. —
1992. — Ne 100. — P. 335-354.

2. Barrat J. L. Influence of wetting properties on hydrodynamic
boundary conditions at a fluid/solid interface / J. L. Barrat, L. Bocquet //
Faraday Discuss. — 1999a. — Ne 112. — P. 119-127; Barrat J. L. Large slip
effect at a nonwetting fluid-solid interface / J. L. Barrat, L. Bocquet / Phys.
Rev. Lett. —1999b. — Ne 82 (23). — P. 4671-4674.

3. Vinogradova O. |. Drainage of a thin liquid film comfined
between hydrophobic surfaces / O. I. Vinogradova / Langmuir. — 1995. —
Ne 11 (6). — P. 2213-2220.

4. Vinogradova O. I. Slippage of water over hydrophobic surfaces /
O. I. Vinogradova // Int. J. Mineral Proc. — 1999. — Ne 56(1-4). — P. 31-60.

KOPPO3MOHHASI CTOMKOCTb
KOMIIO3ULNOHHBIX MATEPHUAJIOB Cu-Al,
MNOJTYYEHHBIX JIEKTPOHHO-JYYEBBIM METOJOM

I'peuantox H. H,l, I'peuaniok B. 1".2, Bumoseyxas T. B3
lthcrrmmym npobaem mamepuanogedenus umeni Opanyesuva HAH Yxpauns
2Kueeckuii HAYUOHATbHbIT YHUBEDCUMEN CIPOUMETbCEA U APXUMEKINYDbL
Boszoyxopromckuii npocnexm, 31
SHITIT «nmexmaury, 2. Bunnuya, Bamymuna, 25, e-mai: eltechnic777@ukr.net

K cnmmaBam Ha OCHOBE MeIOU BBEIIBUTAIOTCS TPeOOBAaHHUS IO IIO-
BBIIICHUIO MEXaHUYECKUX CBOMCTB U KOPPO3UOHHOM CTOMKOCTH B YCIIOBHSIX
paboTHI B arpecCUBHBIX cpeAax. MeXaHHUeCKHue CBOMCTBA MPU KOMHATHOMN
TeMIIepaType 3HAYUTEJbHO MOBBILIAIOTCS IpPH JETMPOBAHUU MEIW ajlio-
MuHHEM. BMmecte ¢ TeM ans MCHOIBb30BaHUS B MPOMBIIIJIEHHOCTH KOM-
Mo3UIHOHHBIX MaTepuanoB CU-Al HeoOxoaumo ompenenuts Kak OyxyT
U3MEHSATHCS UX (PU3MKO-XUMHYECKHE CBOMCTBA U KOPPO3HOHHAS CTOMKOCTD
B 3aBHCHUMOCTH OT COJCPKAHUS ATIOMUHHS.

Jits uccnenoBaHusl (PUBMKO-XMMHUYECKUX CBOMCTB TIOJNydasld Tpa-
muentHeiii KoHmencar CU—Al Tpu OTHOBPEMEHHOM HWCIIAPDEHUH MEIH W
TIOMUHHS W3 IBYX HE3aBHCHUMBIX HCTOYHHKOB C IOCIIECIYIOMICH KOHICH-
caluelt Ha TOJJIOKKY M3 JiucToBoi ctamu Mapku Ct3. [ToBepxHOCTh TOA-
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JI0KKH 00pabaTeiBanu 10 mepoxosaroctd 0,63-1,2R,,. TlonyueHHbIl KoH-
nercat Cu—Al paspesamu Ha 06pasibl HEOOXOMUMBIX Pa3MEPOB, KOTOPHIE
UCTIONB30BANIN 11 MCCIENOBaHMs CBOWCTB. KOHIEHTpanus aqfOMHUHHSA B
xouzaencare mensutack oT 0 mo 10 % macc.

CoracHo gmarpamme coctosiaust cucteMsl Cu-Al, o6macts oxmHO-
(asHOrO TBEpmOrO pacTBopa cooTBercTBYeT comepkanuio Al mo 9,7 % macc.
@a30BbIi COCTaB BaKyyMHBIX KOHZCHCATOB, IMOJIy9CHHBIX METOJOM DJIEKT-
POHHO-JIYYEBOTO HCTApEHHUSI—KOHACHCAIIMH, HECKOJIBKO OTIMYHBIA OT Jua-
rpammsl (azoBoro paBHoBecHsl. Takoe pasnuune 00yCIOBICHO 0COOSHHOC-
TBIO METOJIa M CBSI3aHO C O0Opa30BaHUEM IPECHIIEHHBIX TBEP/ABIX PacTBO-
POB, 00yCIaBIMBAIOIINX HEPABHOBECHOCTh CHCTEMBI U €€ TIEPEX0 K PaBHO-
BECHOMY COCTOSTHHIO.

PentreHorpaduueckie M 3NEKTPOHHO-MHKPOCKOITHMYECKHE HCCIIe-
JIOBaHMs TIOKa3allk, YTO TBEPJbIC PAaCTBOPHI ATIOMHHHUS B Menu (O-¢asa)
oOpazyroTcst B 00acTi KOHIEHTpanuii amoMunust 10 6 % wmacc. Ilpu co-
JepKaHUS amrOMHUHUS Ooyiee 6 % KOHJACHCATHI COCTOSAT M3 3epEH (I-TBEP-
JIOTO pacTBopa U Yo-(passr (puc. 1).

Puc. 1. MUKPOCTPYKTYpa KOHAEHCHPOBAHHBIX MaTepuaioB CU-Al:
a) Cu —4 % macc. Al (x600); 6) Cu — 8 % macc. Al (x800)

OTO CBHETENILCTBYET O HEPABHOBECHOCTH HMCXOIHON CTPYKTYPBI
BaKyyMHBIX KOHmeHcatoB CU—Al mpu KOHIEHTpauy aTroMAHAS 10 6 % H
MEepexoJjOM CHCTEMbl K PaBHOBECHOMY COCTOSHHMIO TPH TOBBILICHHH CO-
JepkaHust amoMuHaus 6oJiee 6 %. JlernpoBanue Menu aTIOMUHHEM YMEHb-
maeT pasmep 3epHa oT 3540 MKM B KOHJIEHCATE YMCTON Meau 0 15 MKM B
konmercare Cu — 6 % wmacc. Al. Teepaplii pacTBOp aTOMHHHS B MEIH
UMEEeT I'PaHElEeHTPUPOBAHHYIO0 KYyOMYECKyl0 PEHIeTKY, MapaMeTp KOTOpOH
YBEJIMYHMBACTCS P TOBBIIICHUN KOHICHTPAIMU aJIlOMUHUS B Mean 10 6 %
Macc. 4TO CBSI3aHO C OOJIBIIMMH pa3MepaMy aTOMHOTO Pajuyca aTlOMUHUS
10 CpaBHEHMIO ¢ Mepio. IIpu KoHLeHTpanuy amoMuHus 6osee 6 % macc. B
BaKyyMHBIX KOHJICHCAaTax IOsBIsieTCsl HOBasi (paza, mapaMeTphl pEIeTKH
KoTOpo#i Onu3ku k @ = 0,87052 HM 1 cooTBEeTCTBYIOT cocTaBy CUgAly.

43



Modern Achievements of Science and Education XIV International Conference...

DnekTpuueckoe compoTuBicHie KoHaeHcaToB CU—Al 3akoHo-
MEpHO TOBBIIIACTCS C YBEIWYCHWEM KOHIICHTPALUU aJIOMHHHS B KOMIIO-
sutax. Tak, mpu comepxanus amomurnst 6 % macc. B KM Cu—Al snekr-
pHYECKOEe CONPOTHBIICHUE MOYTH B 7 pa3 MPEBBIMIACT 3TOT MOKA3aTelNb IS
KOHJICHCUPOBAaHHOM MeJIH.

B cBs3u ¢ oOpa3zoBaHrHeM TBEPIOTO pacTBOpa ATOMHHHS B MEIH
MHKPOTBepAocTh KoHAeHcaToB CU—Al moBblaeTcs ¢ yBelnMUCHHEM KOH-
nentparuu Al. Tlpu koHueHTpaiuu agroMuHus 6 % macc. B KOMIIO3HWTax
Cu—Al MUKPOTBEPIOCTH MPEBBINIACT MOYTH B 2 pa3a MHKPOTBEPAOCTh YUC-
TOW KOHJAEHCUpPOBAaHHOW Menu. [I0CKONMbKY MIIOTHOCTH alOMHUHHS MEHbIIE
4eM y MeIH, TO ¢ YBEIMYEHHEM KOHIEHTpaiuu B Kommo3utax Cu—Al
QTFOMUHIS, TUIOTHOCTh CHCTEMBI 3aKOHOMEPHO YMEHBINACTCS.

JlernpoBaHue Mean aTIOMHHHEM TPHUBOJUT K 3HAYUTEIHHOMY ITO-
BEIIICHHUIO TIPEIEIOB MPOYHOCTH M TEKYYECTH 10 CPABHCHHIO C aHAJIOTHY-
HBIMH TIapaMeTpaMH I YHCTOW Meau. B To ke Bpemsl OTHOCHUTEIBHOE
YAJMHEHHE MEHSEeTCs He TaK CYyImecTBeHHO. [lociie oTKura mpu Temie-
patype 950 °C B TeueHue 3 4 mpeaenbl MPOYHOCTH M TEKYYECTH HE3HA-
YUTEIHHO YMEHBIIAIOTCS, OTHOCUTEIBHOE YIIIMHEHIE BO3PACTacT.

Kommo3suimonnsie Matepuasibl CU—Al ¢ pa3snuyHbIM coliepkaHreM
TIOMHHUS, KaK MOKa3ajH HCCIEeIOBaHHS, OTINYAIOTCS [0 CTPYKTYpe, 4TO
NIPUBOJUT K UX Pa3iIU4UsiIM B JJIEKTPOXUMHUYECKOM OTHOLIeHuU. IloBepx-
HOCTh KOHJICHCATOB C COJIepKaHHEM aJFoMUHMs 10 6 % Macc. mpeacTaBisieT
c000# MUKpOT€TEpOreHHYIO CUCTEMY. MUKPOTreTepOreHHOCTh OKa3bIBAETCsI
Ha aTOMapHOM YPOBHE B CBSI3M C Pa3HOi TEPMOJMHAMUYECKOW aKTHBHOC-
ThIO MCIU W AJTIOMUHHUA W HA YPOBHC JIOKAJIbHBIX HapymeHHﬁ OKBHUIIO-
TEHIMATHHOCTH 32 CUYET HAMYMs TPaJUcHTa KOHICHTpAaIHd, IePEKTOB
CTPYKTYpBI, Y4aCTKOB MEXaHHYECKUX TIOBPEXKACHUH U T.11. [Ipu nosBneHnn
Y2-ha3bl B KOHJICHCATaX, coaepkamux Ooxee 6 % macc. Al, Mmukporerepo-
TCHHOCTh BBICTYIIae€T KaK ()OH, a MOBEPXHOCTh KOHJICHCATOB CTAHOBUTCS
MaKpOHEOJHOPOJHOM, NMPUYEM B 3TOM CIydae I'eTepOr€HHOCTb ONpeesisi-
€TCsl COOTHOIIEHHEM Pa3MepOB KPHCTAJUIUTOB TBEPJIOTO pacTBOpa (i~ U Yo-(hassl.

Ilepexo OT MHKPO- 70 MaKpOIre€TepOr€HHOCTH M CYIIECTBEHHbIC
pa3iauyusi B AIEKTPOXHUMHUICCKOM IMOBEICHUH YKa3aHHBIX (ha3 MPUBOIAT K
CHIDKECHHUIO TEPMOJIUHAMUYECKOH yCTOWIMBOCTH JBYX(Da3HBIX KOHICHCATOB
Cu—Al u BimsieT Ha UX KOPPO3HOHHYIO CTOMKOCTb.

KOppO?)I/IOHHI)IC UCIIBITAHUA TPOBOJAUIN TPABUMETPUUYCCKUM MC-
TOJIOM B JUCTHJUIMPOBAHHOI BOJE, KOTOpas IO COCTaBy COOTBETCTBYET
JOKIICBOM, B CTATHUECKUX YCIOBUAX B TeueHue 100 4.

[IpoBeieHHBIC UCTIBITAHMS KOMITO3UIIMOHHBIX MaTtepuaioB Cu—Al ¢
Pa3JIMYHBIM COJICPKAHUEM ATFOMUHUS MTOKA3AIH YBEIUUCHHE MOTEPh MACChI
C TIOBBIIIICHUEM COJICP KaHUS aTIOMUHUS (pHC. 2).
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Puc. 2. U3menenne maccnl 00pa3unoB konaencaros Cu-Al
B NIpolecce rpaBUMeTPHYECKHX HCIIBITAHMIA
B IMCTH/JIMPOBAHHOM BO/le B CTATHYECKUX YCJIOBHSAX:
1) Cu -2 % macc. Al; 2) Cu — 4 % macc. Al;
3) Cu - 6 % macc. Al; 4) Cu — 8 % mace. Al

Haubonpimuye n3MeHeHHs MacChl MPOUCXOAAT B mepBblie 40 yacoB
WCTIBITAHUH, TIOCIIe Yero HabmogaeTcs cradummm3anus mnporecca. s koH-
JICHCATOB C COACp)KaHHEM aloMUHHS 10 6 % Macc. OTepu Macchl He-
6ounbinue. [NoBbiienre koHneHTpamyy amomudnst B KM Cu-Al o 8 % macc.
MIPUBOJUT K PE3KOMY YBEIHUYCHHUIO MOTEPb MAacChl, CBUACTEIHCTBYIOMICE O
CHIDKEHUH KOPPO3HOHHOHM CTOMKOCTH KOHJIEHCATOB B CBSI3H C IOSBICHHUEM
v2-azsr.

AHamu3 KOPpPO3HOHHOH Cpelbl IMOKa3al, YTO C YBEJINYCHHEM KOH-
[IEHTPAlUY ATIOMHUHHS B KOHAeHcatax oT 2 % macc. g0 10 % wmacc., 3a-
KOHOMEPHO TOBBIIIAETCS colepikanne HoHOB Als+ B cpeme, 9T0 0COOGEHHO
3aMETHO JIJIsl KOHIIEHTpAIlK aJTloMUHUS B 00pasiax 8 % macc. u 6osee.

MHOJYYEHHUE BBICOKOYUCTbBIX
MOJIMBAEHA H BOJIb®PAMA
METOJOM 3JIEKTPOHHO-JIYYEBOH IIVTABKH

Ipeuanrox 1. H.
HIIIT «Onmexmawy», 2. Bunnuya, Bamymuna, 25, e-mai: eltechnic777@ukr.net

B pabore mokazaHa BO3MOXHOCTH IIOJYYEHHS BBICOKOYHCTOTO
Bosb()pamMa U3 BOIH(PPAMOBOTO KOHIIEHTPATa METOJOM 3JIEKTPOHHO-Tyde-
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Boi rutaBku. Mupossie 3amacsl WO3 cocraBmsitor okono 1,5 muH 1. To-
JIOBOE TPOHM3BOACTBO BOJIL(PAMOBBIX KOHIIEHTPATOB mpeBbimaeT 20 ThIC. T.
Han6onpmnmu 3anacamun WO3 ob6mnanator Kanana (310 Thic. T), Kopeiickas
Pecny6mmuka (208 teic. T) 11 CIIIA (135 THIC. T).

B Tabnmrie 1 npeacTaBieH XUMHYECKHI COCTAaB BOJIB(PaMOBOI PyIBL.

Tabmuua 1
XuMHYecKHii cocTaB BOJb(ppaMoBoii pyabl
Comp. | WO3 | Sn Ca As Mo S Ba Sh Fe Mn | Total

% 6969|065 | 1,16 | 0,01 | 0,015 0,68 | 0,01 | 0,05 | 7,68 | 6,02 | 86,02

BonbdpamoBblii MuHEpan OTHOCUTCS K Tpymne Bojb(pamaToB
(FeEMn)WO, u mpexcTaBmisier coboii TBEpABI pacTBOpP BONbPPAMATOB Ke-
Jie3a ¥ MapraHia. OTH MUHepaJbl UMEIOT YePHBIN 1IBET, 0071a1at0T BHICOKOM
miotTHocThIO (7,1-7,9 F/CMS) U comepxar 1o 76,3-76,8 % TpHOKCcHIA BOJb-
¢pama. [To TpaaUIIMOHHON TEXHOJIOTHH Pa3IOKECHHE BOIH(PPAMOBOTO KOH-
LEHTpaTa MPOU3BOAAT MyTEM CIEKaHUSA €Tr0 ¢ COMOH MpH TeMIepaType
800-900 °C Bo Bpamaromuxcs rnevax:

2FeWO, + 2Na,CO3 + 0,50, = 2 Na,WO, + Fe;O3 + 2 COy;
3MnWO, + 3 Na,CO3 + 0,50, = 3 Na,WO, + Mn;O,4 + 3 CO..

Borateie conepxxanuem WOj3 Bonb(ppaMoBble KOHLUEHTPATHI
(65—70 % WO3) pasnararorcs 25—40 % pacTBOPOM THIPOKCHIA HATPHS PH
temneparype 110-120 °C.

MeWO, + 2 NaOH = Na,WQ, + Me(OH),,

rae Me — Fe, Mn.

HansHetimas obpabotka pactsopumoro Na,WO, 3akmrouaercs B
MOCJIEZIOBATETILHOM YJAJICHUU MPUMECEH B BHUJIE HEPACTBOPHUMBIX COEIM-
HEHUWH, BBINATAIONINX B OCAJO0K. BoCCTaHOBIEHHE TPUOKCHAA BOJbppama
OIUCBIBAETCS CIEAYIONIEH CyMMapHOW peakiuei:

WO3 + 3H2 =W+ 3H20

BoccranoBnieHne MpoBOJST B JIBE CTaJAMH COOTBETCTBEHHO IPH
temneparypax 750 u 900 °C.

B pab6ore FO.M. KoponeBa «®TopuaHblii Tiepeaesl B TEXHOJIOTUN
Bonb(pamay» (Mocksa, 2018) onucana NPUHIMIIKAILHO HOBAs TEXHOJIOTHS
MIPOU3BOJICTBA OECIOPUCTHIX TONYy(PAOPUKATOB M TOTOBBIX H3IEIHHA U3
Bosb(hpaMa HETMMHUTHPOBAHHBEIX pa3MepoB. OTOPHUIHEIN Mepenen B TeXHO-
Joruy BoJib(paMa OazupyeTcs Ha MONydeHHH Tekcadropuna Bojbdpama u
ero ra3o(a3sHoM BOCCTAHOBJICHHH BOJIOPOJOM Ha HATPETOH MOMJIOXKKE MPH
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MIOJIHOM Kpyroo0opote (ropcosep amux KOMIOHEHTOB U BOJOPOJA, YTO
obecrieunBaeT SKOJOTMYECKyI0 0e30IacHOCTh IPOU3BOJCTBA, a TAKKE OT-
CYTCTBUE pAaCXOAYEMBIX PEareHTOB M CKJIAJAMPYEMBIX OTX0A0B. IlpuBe-
JIeHHas 0000IIeHHas TEXHOJIOTHS TIOJyYeHHs TIOPOIIKa BoJibhpama siBisieTcs
BBICOKOTIPON3BOJUTENFHOM, OAHAKO JOCTATOYHO SHEPrOEMKOH M3-3a MHOTO-
CTaIMHHOCTH €TO MOTyIEHHS.

BecpMa MHTEPECHBIM SBISIETCSI IPIMEHEHUE HIICKTPOHHO-ITydEBOH
TEXHOJIOTUH ISl IMOJy4eHHs Bojb(paMa 1Mo OJHOCTAAWIHHOW WIM IBYX-
CTaJUHHON TEXHOJIOTHM HAa OZHOM M TOM )K€ THIIE 3JEKTPOHHO-IY4EBOTO
obOopynoBanust. Takoil ONBIT UMeETCS NPU MOIYYEHHH BBICOKOYHCTOTO
MonubaeHa. B cocraB Bomsdpamosoit pymsl kpome WO; Bxomst okennsr SnO,
CaO, BaO, SrO u Mo00O;. CyTh 3J€KTPOHHO-TYYCBON TEXHOJIOTHH 3a-
KIIFOYaeTCsl B YAAJICHHHM OKCHIOB M3 BOJb(PaMOBOIl pyAbl IyTeM HCIIa-
peHus, Tak Kak OHM 00JaJar0T CYIIECTBEHHO 0oJiee BBICOKON YNPYrocThIO
T1apa 1o CpaBHEHHIO C YHCTBHIM BOJIB(PaMOM.

Cepa M cyppMa, IpU 3JIEKTPOHHO-IYYEBOM IeperuiaBe OOBIYHO
yramstotes 1o 5 Ppm. IIpaktudeckn aHamorndHeIM oOpa3oM BemyT cels
OKCHJIbI Oapusl U KaJbIIHs.

Paccmotpum Oosee mopoOHO NoBeIeHNEe TPHOKCHAA BoIb(paMa 1
OKCHIOB eJjie3a M Maprasia IpH dJIEKTPOHHO-JIY4YeBOM IeperuiaBe. Tem-
nmepatypa IutaBleHus Boibppama 3420 °C, a xumeHus okomo 5680 °C.
CorracHO JIMTEPaTypHBIM JAHHBIM TEMIIEpaTypa IUIaBIeHHs TPHOKCHIA BOJIb(-
pama coctasinsier 1473 °C, Temneparypa kuneHus — npuommurensHo 1670 °C.
Hust WO, xapaktepHsl creaymomme 3Hadenus: t,, oxkomo 1500 °C, t.,, —
okosio 1700 °C. Yka3aHHbIC OKCHIBI SBJISTIOTCS HECTAOMIBHBIMU M JIETKO pa3-
JlaraeTcs Mo/ BO3/IEHCTBIEM 3IICKTPOHHOTO Jy4a Ha BOJIb(PPaM U KUCIOPO.
[Mocnennuii ynansercsi ¢ NOMOIIBIO OTKAYHOW CHCTEMBI YCTaHOBKH. Bonbg-
paM Ipy 3TOM MPAKTHYECKU HE UCTapsieTcs, yIuThIBas 0ojiee TpeXKpaTHyIo
pasHUIy B TeMIlepaTypax KHIIeHHs BOJib()pamMa U COOTBETCTBYIOIIMX OKCH-
noB. Okcnp kxanpiust (CaO) siBisieTcst 10CTaTOYHO CTAOMIIBHBIM OKCHJIOM:
temrnepatypa 1asnenus — 2580 °C; temneparypa kunexust — 2850 °C. Tem-
TriepaTypa KUIIEHHs €ro B /IBa pa3a HIMXKeE 110 CPABHEHUIO C BOJIL(PPAMOM, UTO
MTO3BOJISIET YAAINTH €ro B Bue apoB CaO mpH miiaBke pyasl.

Oxcuuel xene3a FeO, Fe;0, u Fe,03 pasnaratorcs moj geicTBHEM
AJIEKTPOHHOTO JTyda COOTBETCTBEHHO Mpu Temreparypax 1360, 1540 u 1565 °C
Ha Kucsopoa u sxene3o. Temneparypa masnenus xenesa — 1539 °C; tem-
neparypa kunenus — 2870 °C. TemmnepaTypa KUIeHHs ejie3a B J[Ba pasa
HIDKE, €M y BOJIb(paMa, 4TO TAKXKE MMO3BOJIAET YAAINUTH €ro U3 Boibppama
0e3 CyIIEeCTBEHHOTO UCTIapEHHMSI TIOCIIETHETO.

W3 Bcex okcumoB mapranma: MnO, Mn,Os, Mn3O4, MnO, Han-
Oonee crabuwibHbIM siBisieTcss MNO. Opnako, OH JIeTKO pasiaraercsi B
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BaKyyMe€ Ha Maprasel, ¥ Kuclopoa. TemrepaTypa IUIaBIE€HHsS MapraHia
1495 °C, xunenust — 2080 °C, 4ro B 2,5 pa3a HMXKE ITHX MMOKa3aTeneH s
Bosb(pama. [1o3TOMy OH NIOCTATOYHO JIETKO YAAIETCS NPH IUIABICHUU
BOJIB()PAMOBOMU PYIBL.

Ha puc. 1 npexacraBnen oduiuid Buj yctaHoBkd L4, Ha koTopoii
MIPOM3BOJIUTCS NOTyYeHHe Bosb(dpamMa Wwin MonubaeHa. Pasmeps! Bbimias-
JsieMBIX CIUTKOB muamerpoM 60-300 mm, mmHa — 2900 MM; pasmep ciis6oB
oT 40x40 1o 300x300 MM, mrHAa — 2900 MM.

DNeKTPOHHO-JIy4eBas ycTaHoBKa L4 mpeaHa3HaYeHa HE TOJBKO
JUISl 3JIEKTPOHHO-JTYYEBOTO IIEPEIliaBa BEICOKOUYHCTHIX METAJUIOB U CILUIABOB,
HO M B TOM YHCJIE WHTEPMETAJUTHIOB, pa(QUHUPOBAHUS OTXOJOB METal-
JIMYECKUX CILIABOB (HAMPUMED, HKAPOIPOUHBIX) M APYTHX 3a/1ad.

Puc. 1. O6mmii Bua ycranoBku L4

IIpousBoauTensHOCTH yeTaHOBKH 10 300 T CITUTKOB MK CIS00B B
roj. B Hacrosimee Bpems paspaboTaHa KOHCTPYKTOPCKAs JJOKYMEHTAIHS Ha
YCOBEpPIIICHCTBOBAHHYIO yCTAaHOBKY L4.1, xoTopas ocHameHa YeTBIPHEMS
MorHbIME (300 kBT Kakiast) 21eKTpOHHO-ITy9eBBIMH Ta30pa3psAHBIMY ITyII-
KaMy, HOBOW MOUIHOW OTKayHOW CHCTEMOM M IIpelHa3Hay€Ha B OCHOBHOM
JUTA TIepeIlIaBa TYTOIUIABKUX METaUIOB WM CIUIABOB, PYOHBIX KOHIICHTPATOB,
monydernss W 1 Mo HenocpenCTBEHHO U3 OKCHIOB U T.II.
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A0 IATAHHSI TPO BUSHAYEHHSI
B’A3KOIPYKHOI AE@OPMALI ITOJIMEPHOI'O MATEPIAJTY

Kpasuyk O. A., Cuniox O. M., Kpasuyk A. FO.
XmenvHuybkuil HayioHaibHU YHisepcumem

3rigHo 3 po3pobienoio B [1, 2] KoHmeNIil MpoeKTyBaHHS 00mai-
HaHHA 7 NepepoOKH TONIMEpHHX BiAXOIIB, BPaxOBYE 3MiHY HaIMoOJIe-
KYJIAPHOI CTPYKTYpH MOJIMEPHOTO MaTepialy Ta aHI30TPOIIil0 Horo Biac-
THBOCTEW NPH CTBOPEHHI Y HHOMY CKJIAQTHOTO IPYXKHO-Ie()OPMIBHOTO CTaHYy,
BU3HAYMMO CXEMY TepepoOKu mosiMepHuX Biaxois (puc. 1).

Banku 3
KPUBOJIiHIITHOO
TOBEPXHEI0

Toakodpesa

hs

2RHR
B
SRR

IMonimepni
Biaxomu

a 9] 6

Puc. 1. Cxema nepeTBOpeHHs MOJTiMEePHUX BiIX0AiB HA YACTHHKU:
a) By30J1 3y04acTHX BaJIKiB; ) By30J1 BAJIKIB 3 KPHBOIiHIi{HOI0 MOBEPXHEIO;
6) By30.1 rojikodpe3n

Sk BuzaHO 3 puc. 1 Ha mepmoMy eTarmi moJiiMepHi Bigxoau oo6poo-
JIFOIOTHCST Ha 3y04YacTHX BaJIKaX, J€ BOHU PO3TATYETHCS I CTHCKAETHCS; Ha
JpyroMy eTami TOJIMEpHi BiIXOAU 3 TOCIA0JIEHOI0 CTPYKTYyporo 00pob-
JIIOIOTBCSL Ha HpHUCTpoi i3 Bankamu npodimo Peno, ne BoHM mignaroTbes
nedopmaliisiM CTUCKY Ta 3CyBY; Ha TPEThOMY €Tarli MOJIMEpHi BIIXOAHM i3
YaCTKOBO 3pYHHOBAHOIO CTPYKTYpPOIO OOPOOIIOIOTHCS Ha TOJIKO(PE30BOMY
MIPUCTPOI, JIe BOHU OCTaTOYHO PYyHWHYIOTBCS B MICLSIX, SIKI OyJIM HaHOLIbII
rocabieHi Ha MOoNepeHiX eTamnax.

JUts BU3HAYEHHS PaliOHATLHUX KOHCTPYKIIIMHUX TapaMeTpiB repe-
POOITIOBAIBHUX TPUCTPOIB Ta TEXHOJOTIYHUX PEKHUMIB iX pPOOOTH PO3-
DJITHEMO TporiecH AedopmMariii MoTIMEpHOTO MaTepially B IUX MPHUCTPOSIX
(puc. 2). B mpuctpoi i3 3yOUacTUMHM BajdKaM{d MaTepianx CIo4YaTKy BHTS-
TYEThCS, & TIOTIM CTHUCKA€ETHCA, IO JO3BOJISIE CTBOPHUTH 1 3adikCcyBaTH B
Marepialli Opi€HTOBaHY HAIMOJIEKYISIpHY CTpPYKTypy. Ilicis doro opieH-
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TOBaHMI MOJIIMEPHUI MaTepiall MOAaeThCs B IPUCTPil i3 Bajkamu Pero, ne
BiH IiaeThCs qeOopMallisM CTUCKY i 3CYBY.

Puc. 2. Cxema nedopmanii mosimepy Mixk 3y6uactumu Basikamu (a)
i Basikamu npogino Pesto (6): 1, 2 — BepxHiii i HuKHiN BajKu;
3 — moJtiMepHi Bigxoau; 4 — HecKiHYeHHO MaJIHii 00’ €M moiMep

Crierudika momiMepiB 0OMeXye 3aCTOCYBaHHS METOIIB 3 OIOPY
MaTepialiB Il BU3HAUYCHHS MIITHOCTI 1 TOMY TOCTa€ HEOOXiTHICTH BHe-
CEHHsI 10 HUX CYTTEBHX KOpPEKTHBIB. B ocHOBY Teopii mimHocTi 1 medop-
MyBaHHS IOJIIMEPHUX MaTepialiB MOBUHHO OYTH MOKIAJICHO OTpHUMaHi 3
JOCIIJIIB 3aKOHOMIPHOCTI II0/I0 BIUTUBY (haKTopa Yacy, TEeMIEepaTypH, BOJIO-
TOCTIi, aHI30TPOTIIIT Ta 1HIII.

[MoniMepH, 10 € MPYXKHO-B'I3KO-IUIACTUYHAMYU MaTepianamu, Bliac-
THBa HECTaOUIbHICTD CTPYKTYpH B yaci 1 mpu 3MiHHI TeMIepaTypu. Ixums
MIIHICT 1 Jedopmalis 3MIHIOIOTBCS B 4aci NPH IOCTIHHO IilOYHX,
CTYMIHYAaTHX Ta 3MIHHHX HaBaHTaXXEeHb. [liZi BIUIMBOM HaBaHTAXKCHHS B
MOJIMEPHUX MaTepiajlax BHHUKAIOTh MHTTEBI NpYxkHI aedopmaiii i nae-
(dbopmarii, 1o pO3BHBAIOTHCS B 4aci, — B'I3KONPYXKHI Ta IacTH4Hi. Po3-
TJISIA€TRCST 1BA THIHN AedopmMarii, 110 CTBOPIOIOTHCS NepepoOIIOBaIbHAM
o0najiHaHHAM B MOJIMEPHOMY MaTepiaii: B’S3KONPYXHUI Ta IUIAaCTHYHUI
(pyiiHytoumii). 3a 30BHIIIHIM pe3ylbTaTOM BOHH ilE€HTHYHI, B 000X BH-
najgkax BifOyBaeTbcs 3MILNICHHS HaJMOJIEKYJSPHUX CTPYKTYp, MaKpOMO-
nekyn abo X JaHIIOTIB, ajie 3a cyTHicTio 1i nedopmarii pisHi. B mponeci
B’SI3KOIIPY’KHOTO  1e(pOPMYBaHHS 3MIIlIEHHS 3YMOBIIOETHCS TEMIOBHMHU
(baykTamissMu 1 3IIHCHIOIOTHCS TIOCTYIOBO, MO Mipi BHBUIBHEHHS MICIIS,
TOMY B’SI3KOTNIpYXHa jaedopmariisi He TOB’s3aHa 3 MOPYIICHHSM IIiJIICHOCTI
Ta MOYAaTKOBOi CTPYKTYpH MOJIMEpY 1 IS ii PO3BUTKY BHMAraeThCs JIMIIIE
yac. B’s3ronpyxHi aedopmarii HE3BOPOTHI SIK 1 MIACTHYHI, aje BOHU HE
PYHHYIOTH CTPYKTYPY MOJIIMEpPY, TOMY HOTO MPY>KHI BIACTHUBOCTI IMICIS B’ I3KO1
nedopMallii He 3MIHIOIOTBLCS, a TIPX 3MiHI 3HaKa 3YCHIUISA a0o0 MiJBUIICHHS
TEMIIEpaTypH B’ s3KONpYkHa nedopmartis Moxxe OyTH 3BeieHa 10 HyJIs.

[Tnactnuni nedopmanii He 3HUKAIOTH MICHS TOBHOTO PO3BaHTa-
KEHHsI IPOTSArOM HEOOMEXEHOTro BEJIMKOro Iepioxy yacy. Bemmuwmna Tta
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IIBUJIKICTh PO3BUTKY B Yaci IIACTUYHOI JedopMallii 3aiekaTh BiJ| BEIH-
YHHU ¥ 4Yacy Jil HaBaHTaXXCHHsA. 3pOCTaHHS NUX JehopMalliil MOsSCHIETHCSI
MIPOTPECYIOYHM B YaCi BAHUKHEHHSIM 1 PO3BUTKOM MICIICBUX PYHHYBaHb.

Jlitepatypa

1. Ckuba M. €. CrpykTypHO-MeXaHiYHa MOJETh MOJIMEPHIX
BHPOOIB, OTpUMAHHUX JIUTTAM M7 THckoM / M. €. Ckuba, O. M. Cunrox //
BicHuk XMeNbHHUIBKOTO HalllOHAIBHOTO YHIBepcHTeTy. TexHIuHi HayKu. —
2014. — Ne 6 (219). — C. 27-33.

2. Cunrok O. M. MaremarnuHa MoJienb aHI30TPONHHMX BIIACTH-
Boctell monmiMepaux matepianis / O. M. Cuntok // BicHuk XMeNnbHHIBKOTO
HalioHanbHOTo yHiBepcutety. Texuiuni Hayku. — 2015. — Ne 1 (221). — C. 12.

BUKOPUCTAHHS HAHOPO3MIPHOI'O
IHOPYBATOI'O KPEMHIIO UIs1 @OTOINEPETBOPIOBAYIB

Jleginzon /. 1., Xpunko O. C.
3anopizvkuil HayionanvbHUll YHisepcumem
M. 3anopidcoics, eyn. XKykoscokoeo, 66, e-mail: hripkoos@gmail.com

Ha cporomni IIK BHKOPHCTOBYETBCS Ta PO3IISAAAETHCA SK IEpcC-
NEeKTUBHUH Marepial Jjisi KpeMHIEBOT COHSYHOI €HEePreTHKU 3aBJSKU Ma-
JIOMY 3Ha4eHHIO KoedilieHTa BigOUTTS, eekTiB (oTomomiHicle T, MOo-
YISl IIUPHHA 3200pOHEHOT 30HU B MIMPOKOMY Jiarma3oHi eHepriil.

3acrocyBanns mopysaroro kpemHioo (IIK) y dotoneperBoproBa-
yax Mae JBi TojoBHI mepcnexTuBu. [lepma 3 HUX MOB’s3aHa 3 edexToM
6araTopazoBOro BiZIOMBaHHS BiJ pPOHTAIBHOI MOBEPXHI Ta 6araTopazoBoro
MIOBHOTO BHYTPIIIHBOTO BiOMBAHHS BiJl CTPYKTYPHHUX MEX. 3aBISKH [[bOMY
30UIbIIy€eThCSl €pEeKTUBHA JOBXKHMHA ONTHYHOTO LUISXY BCEPEIWHI COHSY-
HOTO eJIEMEHTa, IO Ja€ 3MOTy e(eKTHBHIIIEe BHKOPHCTOBYBATH Iaaroue
BHITPOMIHIOBaHHSA Ta KEPYyBaTH BiIOMBAJBHIMHU Ta MOTJIMHAIBHUMH BJac-
THBOCTSAMH Matepiaiy. Jpyra nmepcrekTuBa 6a3yeTbes Ha TeTEpyOUii 3/aT-
HOCTI TIOPHUCTOTO KPEMHIIO.

Hamu pmocnikyBaioch BHKOPHUCTaHHS B COHSYHHX €JIeMEHTax
MIOPUCTOTO KPEMHII0 B SIKOCTI TE€TEPYIOUOr0 MOKPHUTTS Ha TEKCTYpOBaHiH
MOBEPXHi Ta BIUIMB Ha iXHI apaMeTpH TEKCTypYBaHHS IMOBEPXHI Mig Jac ii
aHI30TPOITHOTO PO3YNHEHHS.

Jl71s1 BUTOTOBIICHHS COHAYHMX €JIEMEHTIB OyJI0 BUKOPUCTAHO ILIAC-
TUHM MOHOKPHUCTAJIIYHOrO KpeMHilo niamerpoM 100 MM, BHpOIIEHOTO
MeronoM Yoxpanbckoro, N-THUIY €JIEKTPONPOBIAHOCTI, JIeroBani 6opom, 3
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muTOMUM omopoM 4 OM-cM, 3aBTOBIIKH 280 MKM Ta KpucTarorpadiuyHo
opienramiero mosepxHi (100) [1]. Ximiuaa 00poOKa IUTACTHH 3HIHCHIO-
Banach y nepekucHo-kuciotHid (HCI:H,0,:H,O = 1:1:5) Ta nepexucHo-
amiagniit (NH40OH:H,0,:H,0=1:1:5) cymimax. IloTiM mIacTHHH HpPOMH-
BaJINCh y J€I0HI30BaHIN BOJI Ta CYIIMIUCE Y IEHTPUPY3I.

Mikpopensed Ha MOBEpXHI KpeMHi0 OyB OTpUMaHWi mix dac ii
aHI30TPOITHOTO PO3YMHEHHS y 9-TpolieHTHOMY BoaHOoMY po3unHi KOH npu
temmepatypi 70 °C. Ilipaminansauii pensed yTBOproeThes 3a mepmri 10-20 ¢
TpaBieHHA. IIpoTsAroM nporo wacy BHHHMKAE OUIBLI-MEHII OIHOPIIHHUH
penbed, sIKUi ckiamaeTbes 3 mipamin 3aBBuiikd 20—40 um. Bucoty mipamin

obuncmosamu 3a Gopmynoo a=+/1/2l . OgHopinHicTs pembedy 30epira-
€ThCS TIPHU TeMIepaTypi TpaBleHHA kpemHiro 70—76 °C, ane mpu BHIIHX
TeMIIepaTypax nopyd i3 (pOHOBUMHM MipaMilaMU CIOCTEPIraroThCs TaKi, 110
MAalOTh BHCOTY IMOHAT 1 MKM. Ixmst kimbKicTs cTaHoBmIa Bim 5 % mo 15 %.
30UIbIICHHS Yacy TPaBJECHHS CIIPHUSE IHTCHCUBHOMY 3POCTaHHIO Iipamis.
Tax, 31 30UIBIICHHSAM Yacy TpaBJICHHS Bix 2 XB 70 12 XB mpH TeMIiepaTypax
70-72 °C ixHs BUCOTa 3pocTac Maibke B 7 pa3iB. BB Temneparypu Bif
82 °C 10 92 °C BUABNAETHCS HE TUIBKH Y 3pOCTaHHI BUCOTH IipaMill, aie
i y BUHHKHEHHI 3HauHOI KimbkocTi (25-30 %) HOBUX ¢iryp TpaBieHHS
3aBBHIIKH 2—5 MKM.

CIiBBiTHOIIICHHSI TE€OMETPHYHIX PO3MIPIB BITHOCHO penbedy Ta
JIOBXKMHHM XBHWJII TPOMEHIB PO3ZUIsie peibedy Ha MOTJIHHANBHI Ta BiOu-
BaJIbHI. SIKIIO TeOMETpUIHUI PO3Mip pelbedy MEePEeBUIIYE TOBKUHY XBHII
BUIIPOMIHIOBAHHSI, TO JIFOTh 3aKOHM I'€OMETPUYHOI ONTHUKH, TOOTO CriocTe-
piratotecsi edextn OaratopazoBoro BinOuBaHHA. SIKIIO BHCOTa perbedy
MEHIIIa 3a JIOBXKMHY XBWJII BHIPOMIHIOBaHHS a0o0 JOpiBHIOE i, TO Taka
MTOBEPXHS € BiJOUBaIHHOIO.

1,0}

It L i 1
1

0 70 80 90
Temnepatypa Oc

WBMAKICTE 3pOCTAHHA  MKM/XB

Puc. 1. TemnepatypHa 3a/1exHicTh IIBUAKOCTI 3pocTanHs mipaminy 9 % KOH
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Ha puc. 1 300paxkeHO eKCIIepUMEHTaIbHY 3aJICKHICTh IIBHIKOCTI
3pOCTaHHA MipaMif BiJ TeMIepaTypu TPaBHHUKA, SKa Ma€ E€KCIOHEHIIialb-
HUH XapakTep, IO 30iracThCsi 3 OCHOBHUMH IIOJIOKECHHSIMH TEOpii po3uu-
HEHHS TBEpAMX TiN. 3HAUEHHS IIBHIKOCTI TPABJICHHS MICTSTBCSA B MeXKax
0,7-2,1 MKM/XB.

Puc. 2. CkoJ1 CTPYKTYPH COHSYHOIO eJIeMEeHTa
3 IOPUCTUM KPeMHi€M HA TEKCTYpOBaHiil MOBepXHi

Tabmms 1
IMapamMeTpu COHAYHUX eJI€MEHTIB
Howep | s F n%
C-1 36,0 597 78,0 16,8
C-2 36,1 599 775 16,5
C-3 36,6 621 79,3 17,4
C-4 34,2 605 78,4 15,5

TakuM YHMHOM, BCTaHOBIICHO, IIO CTBOPEHHS HAHOCTPYKTYpOBAaH-
HOTO [OPHCTOr0 KPEMHiI0 rycTHHOIO 1,54—1,62 r/cM® MOXKYTE CIIPHSITH raib-
MYBaHHIO MIPOIIECIB TBEPAOTINBHOI AU]y3ii JEryIOUnX ITOMIMIOK i3 CHIIBHO-
JIETOBAHMX y ciaboJeroBaHi IIapy Ta BHUSABISIOTH I'eTEPYIOUYl BIACTHBOCTI
JI0 TOYKOBHX Ae(EKTiB i JOMIIIOK, HA TEKCTypOBaHIN MOBEPXHI y BHIIIAMI
mipaMij TPaBJICHHS NMPHU3BOIUTH 10 30UIBIIEHHS CIiBBiJHOIIEHHS T'€OMET-
PUYHHX PO3MIpiB pesibedy Ta TOBXKHMHHU XBWIII TPOMEHIB 10 CIIEKTPAIEHOTO
iHTEpBaITy, [0 IPUBOANTH 10 eeKTy 6araTopa3oBOro BiIOMBAHHS i MMOKpa-
IIEHHIO TTapaMeTpiB POTOMEPETBOPIOBAUIB.

Jlitepatypa

1. ITar. 85399. Croci6 oTprMaHHsI COHSYHUX CIEMEHTIB Ha MOPHC-
tomy kpemuito / C. JI. Xpunko, B. B.Kinanos, B. O. [lem’sHenko-
Mamonosa. — Ne U201206440 ; 3assi. Big 28.05.2012, Brom. — Ne 22.
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JINJIEKTPHUYECKHAE CBOMCTBA
HU3KOTEMIIEPATYPHBIX ®A30BbIX IIEPEXO/10B
B HUTPATAX JIBYXBAJIEHTHBIX 9JIEMEHTOB

Konomoey A. I'., Xpunko C. JI.
3anopooicckuii nayuonanvnvll yuugepcumem, e-mail: kolombozgia@gmail.com

Kak ObuI0 ycraHoBieHO Hamu paHee, B Hutparax Oapus Ba(NOj),,
crponrus Sr(NOs), u ceunna Pb(NO3), ocymiecTisercs emnodka ha3oBbix
nepexonoB Pm3—Pa3—P2;3 [1]. da3ossiii epexon Pm3«Pa3 seusercs
YHUCTO TPAHCIIMOHHBIM M MPOUCXOIUT C MOTEPEil TPAHCISIMU BIOJb Of-
HOTO M3 OCHOBHBIX HAaIIPaBJICHUH B KyO€ M COIIPOBOXKIAETCS YBEINICHHEM B
BOCEMb pa3 dieMeHTapHOH saeriku [1]. PazoBerit mepexox Pm3«P2,3
MIPOMCXOIUT C MOTEPEH IEHTpa WHBEPCUH U SIBISIETCS (PA3OBBIM MEPEXOJOM
tuna cMenerus [1]. @azoBrie nepexomnst Pm3«—Pa3 B HuTparax qByxBaneHT-
HBIX 3JIEMEHTOB OCYLIECTBIIIOTCS MPU BBICOKUX TEMIIEpaTypax, B TO BPEMs
Kak (ha3oBbIe nepexoasl PM3«>P2;3 sBisA0TCS HU3KOTEMIIEpaTypPHBIMHU.

W3BecTHO, YTO HUTpaThl Oapusl, CTPOHLMUS M CBHHIA TIPH KOM-
HaTHOI TemnepaType 001aJal0T aHOMAaIbHO OOJBIINMH 3HAUYECHUSAMH IHE30-
ONTHYECKUX KO3(D(DUIIMEHTOB, Omaromapss 4eMy OSTH MaTepHaibl MOTYT
HaWTH IPUMEHEHHE B MTbE300NTHYECKUX AaTUHKAX.

CornacHo Hamemy MpearnoI0XKeHNI0, K aHOMAJIBHO OOJIBIINM 3Ha-
YEHUsIM IbE300NTHYECKUX KO3((GHUINEHTOB B HHUTPATaX JBYXBAJIEHTHBIX
JIEMEHTOB, a TAKXKE K pealn3allyd B HUX LENOYKH (Pa30BBIX IEPEX0/0B
Pm3«—Pa3—P2;3 npuBoaur ocodas noasukuocTs rpymm NO3™ [2].

C 1enbio MoJydeHUs! JOMOJIHUTENbHOW MH(OpMalUK O MpHpOje
HHU3KOTEMIIEpaTypHBIX (ha30BBIX IEPEXOJO0B B HHUTPATAaX JBYXBAJICHTHBIX
9JIEMEHTOB M BiMsiHHE 0co0oii noasmwxHocTH Tpynn NOj Ha mepecTpoiiky
X CTPYKTYPbl HaMH ObUIM HCCIIEAOBAHbI TeMIIEpaTypHbIE 3aBHCHMOCTH
JIMDJIEKTPUYECKOM TPOHUIIAEMOCTH € U TAHTEHCA YIVIa JUAJIEKTPUYECKHX
moTephb tgd JUIsi HUTPATOB Oapwsi, CTPOHIMS W CBUHIIA B 00JACTH HU3KHX
temrnepatyp. Ha puc. 1 mpezcraBiieHbl TeMneparypHble 3aBUCUMOCTH € U
tgd mus o6pasuos Hutpara ceunua Pb(NO3), opuenramuu [111]. U3 pu-
CYHKa BUJIHO, 4To Ha yactote 1 k' Ha kpuBoii €(7T) B OKPECTHOCTH HU3KO-
TeMIepaTypHOro ¢a3oBoro mnepexojga B HuTpate cBuHHIA (253 K) mmeer
MECTO JIOBOJILHO OOJIBIIION MAaKCHMYyM JM3JIEKTpHUeCcKOH mpoHuiaemoctH. C
TIOBBIIIEHUEM YaCTOTHI BEJIMYMHA ATOTO MaKCHMMyMa YMEHBIIAETCs, M Ha
yactote 10 k['11 5Ta aHOMaNIUS TPUHUMAET BUJI «CTYIIEHBKH.

B ciyyae HuMTpaTa CBMHLA JUCHEPCHS AUDIEKTPUYECKOW HMPOHU-
LIaEMOCTH B palioHe HM3KOTEMIIepaTypHOro (ha3oBoro rnepexona UMeeT BUL,
ONMM3KMI K JAUCTIEPCUH JUAJIEKTPUUECKON NMPOHULAEMOCTH B Cllydae CJIOXK-
HBIX IEPOBCKUTOB C Pa3MBITBIMU ()a30BBIMH HEPEXOJAMHU.
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Puc. 1. TemnepatypHble 3aBUCHMOCTH € U tg0 111 HUTPATAa CBUHLA
HanpasJeHus [111] npu yacToTax NPUKIAJALIBAEMOT0 MOJIS
1 xI'u (1), 5 kT’ (2), 10 kT (3)

B kpucTaiax CJI0XKHbIX MepoBckutoB Ha kpusbix £(7) B 0bmacTn
(a3oBOrO Mepexoaa HAOMOAAeTCS MAKCUMYM JMAJICKTPUISCKON IMPOHUIIae-
MOCTH, KOTOPBIA C IIOBBIIICHHEM YacCTOTHl yYMEHBINASTCS II0 BEIHYHHE,
OIHOBPEMEHHO CIABHUIasACH B O6J'IaCTI> BBICOKHX TEMIIEPATYP. I/I3BGCTHO, qTO
B MEPOBCKUTAX OCYIIECTBISIOTCS (Pa3oBBIe MEPEeXOAbl THIA CMEIICHHA, a
OIMMCaHHasA Aucnepcus I[I/IBJ'IGKTPH‘-ICCKOﬁ MMPOHUTAEMOCTHU O6’b$[CH$[eTC$[
PeNTaKCAIIMOHHBIME SIBJICHUSMH, CBSI3aHHBIMH C CYIECTBOBAHHWEM, TaK Ha-
3piBaeMbIx oOsacteil Kénnura. Oomactu Kénmura — Menpuaiiime oomactu
B KpHCTaJUIe, B KOTOPBIX OJarofapsi TEIUIOBBIM (IIYKTYaIlHsM B OKPECT-
HOCTH (ha30BOr0 MePexo/1a BOSHUKACT I MCUE3aeT CIIOHTAHHAS TOJISIPH3aIIHsL.

B cnyyae HuTpaTa CBHHIIA TIOAOOHYIO AWCIEPCHIO € B paiioHe
(da3oBoro mepexoma MOXKXHO oO0wsicHHTH penakcanuedt rpymn NOjz'. IMox
penakcanpeit rpynn NO; Mbl TOHUMaeM, BO-TIEPBBIX, PEOPHUEHTALMOHHbIC
konebanus rpymn NOj, Kak €IMHOrO ILEJIOT0, BOKPYT OCH TPETHErO I0-
pAaKa; BO-BTOPBIX — MEPHOANYCCKHIE CMEIICHHSI aTOMa a30Ta OTHOCUTEIILHO
IUTOCKOCTH TPEX aTOMOB KHCIOPOa, MIPUBOAAIINE THOO K IIIOCKOMH, 100 K
nupamuaaipaoit popme rpymmbsl NOs'. DHeprusi akTHBalWH, TOCUYUTAHHAS
[0 CMEMICHUIO0 MaKCUMyMa JMAIEKTPUYECKONH MPOHHUIIAEMOCTH, JOBOJBHHO
BEJIMKa — OHA COCTABIICT BEIUYMHY, IPEBBIMIAOINYIO0 2 3B. DTO moaTBepk-
naetr npexamnoniokenue o penakcaimu rpynn NO;™ B paiione (azoBoro
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nepexoaa Ha yactoTe 1 k['II, Tak Kak Takue BEJIWYMHBI SHEPTUIl aKTUBALUU
XapaKTepHBI AT TAKEIBIX HOHOB.

HHTepecHO 0COOEHHOCTBIO, XapaKTepPHOM /ISl UCCIIEAyeMbIX KpHC-
TaJUIOB, SBISIETCSI HAOMIOJNCHME [BYX MAaKCHMyMOB Ha TEMIEpPaTypHBIX
3aBucuMocTaX tgd(7): OmMH W3 HHX HMEET MECTO IMpPH TEMIepaTypax
(a3oBoro mepexona, Ipyroil — CABHHYT B 00NAaCTh HU3KHX Temreparyp. C
MIOBBIIIEHHUEM YaCTOTHI IEPBBIIl MaKCUMyM HcCYe3acT (OH He HaOIromaeTcs
yxe Ha wactore 10 x['m), BTOpoii — yMeHBIIaeTCs 1O BEIWYHMHE, HE W3-
MEHSIS (WM TIOYTH HE U3MEHSS) CBOETO ITOJI0KEHHS TI0 TEMIIEpaType.

Takum o0pa3zoMm, B cilydae HUTPATOB JABYXBAJCHTHBIX 3JIEMEHTOB,
MO-BUAMMOMY, MaKCUMyM tg0, JeKalmil B HU3KOTEMIIEpATYPHOM 06J1acTH,
CBsi3aH ¢ (h)OPMUPOBAHUEM IOMEHHOM CTPYKTYphI, @ MAakCHMyM ke tgo,
COBITAJIAIONIMH MO TEMIIEpPAType ¢ TEMIEPATYPO MaKCUMyMa (TeMIiepaTrypa
($a3oBOrO MEepexoja), CBsA3aH, MO-BHIUMOMY, ¢ penakcanueii rpymm NOj.
Ero mocreneHHOe «MCUE3HOBEHHE» C MOBBIIIEHHEM YacTOTBI CBHIETENb-
CTBYET O TOM, YTO C IOBBIIIEHHEM YacCTOTHI MEXAaHU3M AHUNIEKTPUUECKHUX
MOTEPh, CBA3AHHBIA C TEIUIOBOW MOJSIpU3AIHel, KOoTopas 0O0YCIOBJICHA
peopueHTannoHHBIMH KoJiebanusiMu Tpynn NOjz™ BOKpYr ocH TpeThero Io-
pAAKa, HOCTETIEHHO UCUe3aeT.
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SOLAR ELEMENTS ON LOW-DIMENSIONAL
STRUCRURE AND THIN LEADING
OF OXIDE WITH LOW SURFACE RESISTANCE

Svitanko N. V., Khrypko S. L.
Zaporizhzhia National University, Zaporizhzhia, st. Zhukovsky, 66, e-mail:ur9qq@ukr.net

The aim of our work is to create devices on based porous silicon
structures, namely — photoconverter for solar batteries and research their
characteristics to study physical phenomena and processes that occur in them.

One of the promising trends in modern semiconductor technology
is the use of low-temperature electrochemical processes in realizing basic
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organization the operations of the technological cycle of production of
semiconductor devices and integrated microcircuits. Today are mainly used,
electrochemical polishing, etching, film coating etc. Improved anodic oxidation
methods that allow production dielectric film for masking and surface
passivation and electrochemical doping of semiconductors.

Na no-technology in combined with surface science, provide
significant potential to contribute to sustainable energy systems, which let
to more efficient use of existing energy sources that can qualitatively new
solutions towards new sources and energy systems. This creates a lot of
attention in the creation of such systems not only in academic circles, but
also among investors, governments and industry. The motivation for the use
of nanostructured materials for solar batteries is to develop nanotechnology.
There is a need to use nanostructured surfaces light harvesting or
antibacterial materials. Nano-porous materials such as porous silicon and
nanocomposite structures play an important role in converting solar energy
[1], and the etching of semiconductors plays a major role in the production
of micro- an d nano-porous clusters [2].

Of particular interest to researchers is the possibility of obtaining in
way low-temperature electrochemical treatment promising new kinds of
semiconductor materials, particularly porous silicon.

The porous silicon obtained by method etching silicon in solutions
of hydrofluoric acid is formed in a matrix in a controlled network of cavities
(pores) of different morphology, size and orientation. The resulting silicon
nanocrystals are characterized by some specific and unique properties.
Thus, developed adjustable surface of porous silicon makes it promising for
manufacturing super sensitive gas, liquid sensors, etc.

The use of porous silicon in combination with established its
surface oxides SiO, and thin top oxide can solve such actual technological
problems as the formation of thick dielectric films, deep doped layers and
the wide films which widely used as a transparent ohmic electrodes in solar
batteries, and also allows you to make efficient gettering unwanted
impurities in the functioning actual instrument layers.

Found that nanocrystalline silicon is a photoluminescence in part
of the visible range of light. So on this basis, unlike single-crystal silicon
can to be created optoelectronic instruments different purposes: photode-
tectors, emitters, LEDs, displays and more.

Creating a porous silicon structures with a fairly wide range of
values of the characteristic parameters made possible through the use of
different methods for their preparation. For electrochemical etching of
silicon and efficient temperature control of the electrolyte, continuous
recovery his concentration near to the surface of the silicon sample and
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control of topographic features surface of porous silicon, we have deve-
loped and manufactured the installation.

One of the effective ways to increase factor of useful activity
photoconvertor is the use of wide-gap semiconductors, for example thin
leading of oxide (TLO) In,Os, SnO,, ZnO, which have value band gap (Eg)
of 2,0-3,7 eB.

Researching of electrical properties of films SnO,:F, obtained by
method of spray pyrolysis. The value of surface resistivity and specific resistance
decreases monotonically with increasing concentrations of fluoride in the
initial solution. Minimum value of surface resistance Ry = 1,85 Om/cm?
and resistivity p = 2,40 Om-cm are achieved when the concentration of
Ng = 17 wt. % and a temperature of the substrate surface t = 460 °C. Further
increase in the concentration of Ng results to the growing of the resistance
films (Fig. 1).
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Fig. 1. Dependencies surface resistance from concentration carrier
of fluoride with thickness films SnO,:F — 600 nm
for different temperature deposition: 1 — 460 °C, 2 — 500 °C, 3 — 380 °C

Research transmission and reflection spectra of films SnO.:F,
manufactured with different concentrations of fluoride in the substrate
temperature 460 °C showed that with increasing bandwidth fluorine content
increases and reaches a maximum value in the wavelength range 700-1100 nm.
Thus, at a fluorine concentration of 15%, the transmittance is 82 %, and at
25 % it is 88 %, respectively. Reduced transmission in the infrared range, in
our opinion, may be associated with increased levels doped films of
fluorine. At wavelengths of 500-1000 nm film SnO,:F have a better reflec-
tion than film with fluoride concentrations of 5 %, but the wavelengths of
1500 nm, the reflection is minimal (20 %) for films with a fluoride con-
centration of 5 %.
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Thus, the demonstrated possibility of producing thin films of SnO,:F
using the technology of spray — pyrolysis alcohol-water solution based
SnCl,. The resulting film thickness of 600 nm are sufficiently satisfactory
electro-mentioned parameters: surface resistance — 1,85 Om/cm?, specific
resistivity — 2,4 Om-cm, the mobility of carrier — 37 cm?/(V"s), the con-
centration of carrier — 5-10% cm™, optical transmission — 85 %.

Measurement current-voltage characteristic (CVC) solar elements
was carried out under conditions of power light 1000 W/m? and a tem-
perature of 18 °C. Energy conversion efficiency (ECE) solar elements ef-
ficiency reached 17.1 %.

Retrieved an ECE, which amounted to 17,1 % of the solar elements
on porous silicon. As used anti beating covering wide-gap semiconductors
SnO, doped fluorine.

In our opinion some improvement options can be explained by an
increase in active surface area plane of the porous silicon, which reduces the
loss of light on the boundary aircrystal and limits the generation of
additional photocarrier in porous silicon because of more width of pro-
hibited zone than in the monocrystalline silicon.
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SCIENTIFIC FOUNDATIONS FOR THE CREATION
OF HIGHLY ENTROPIC NANOCOATINGS
FOR CUTTING TOOLS T12A

Kostyuk G. 1., Voliak E. A., Torosyan G. D.
National Aerospace University named by N. Ye. Zhukovsky «KhAl», Ukraine
Kharkiv, Chkalov str., 17, 61070, e-mail: g.kostyuk@khai.edu

The possibility of creating high-entropic nitride, carbide, boride
and oxide coatings on a solid T12A alloy was researched, and the pos-
sibility of applying nitrides, carbides, borides and oxides of hafnium, zir-
conium, molybdenum, tungsten, yttrium and nickel was considered. For
that, on the basis of the joint problem of thermal conductivity and thermo-
elasticity, the volume of grain and the depth of occurrence for the elements
considered, as well as nitrogen, carbon, boron and oxygen were determined.
For nitrogen volume for low energies of the order of 200 eV corresponds to
the nanograins, whereas at higher energies it exceeds them, the depth of
occurrence of the volume in the first case lies in the range 8,6:10™°-3,9-10° m —
the minimum and 2,7-10°-6,8:10 m — the maximum.

The production of carbides requires the supply of carbon ions,
which can be obtained directly from the carbon electrode by using a mag-
netron or from gases containing carbon. For carbon, dependences of the
grain volume, the minimum depth, and the maximum depth of occurrence
allow to obtain a space picture of the formation of grain in the zone of of the
carbon ion actis. Nanograin can be obtained at ion energies from 200 to
2000 eV, while near 20 keV the probability of its formation is low, and for
charge numbers 2 and 3 it is generally impossible. The range of minimum
depths of occurrence is 1,2:10°-9,29-10° m, and the maximum depth of
occurrence is 2,94-10°-1,07-107 m. In this case the maximum depth of the
zone where the grain is formed is increased, practically up to a ten
micrometers, which in the last case forms submicrograin.

For the case of the action of boron ions, the grain size increases: it
lies in the range of 4,4:10°-1,364-10" m. So, in the last case we deal with
submicrograin, the depth of its occurrence: the minimum lies in the range of
1,2:10°-9,29-10® m, and the maximum — 2,9:10°-1,07-107 m. In this case,
the depths of occurrence exceed all the previous ones, so well as the grain size.
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The transition to oxygen ions (for the formation of oxides) leads to
a significant reduction in grain size to 3,94-10°-1,04-107 m, the latter value
already corresponds to submicrograin. The range of depths of occurrence of the
grain: 7,49-10°-6,4-10® m — the minimum and 2,65-10°-7,7-10® m — the
maximum values.

In the future, depending on which sequence of layers we want to
obtain based on the adhesive and strength properties of the coating, we
select the surface layer of the coating and their alternation. To fulfill the
high-entropy condition, we determine the fraction of hafnium involved in
the process, taking into account the requirement which zirconium should
not exceed 30 %. Then we estimate the duty cycle of the voltage pulses on
the evaporator with the ZrHf20 cathode and the fraction of the remaining
components for which it is necessary to have one two-component cathode
with a component ratio 50 %/50 % and two evaporators with one-
component cathodes (moreover combining in the two-component cathode
elements with close partial pressures at the same temperatures). Next, we
consider (depending on the chosen sequence of layers), the first layer is
external, for it we choose the range of depths: minimal and maximal, and
also the grain size. The second in depth will be a layer of compounds,
elements (or intermetallic compounds) depending on the nature of the
operation of the CT: if the CT works with a shock load, the second layer
should be made of pure metal (intermetallic) or a compound that dampens
the information of the first layer. The second in depth will be a layer of
compounds, elements (or intermetallic compounds) depending on the nature
of the CT works: if the CT works with a impact load, than the second layer
should be made of pure metal (intermetallic) or from a compound that
dampens the information of the first layer. Subsequent layers can be from
chemical compounds.

At Fig. 1 for all hafnium ions, all three dependences are shown.

It is seen that the volume corresponding to the NS is realized up to
an ion energy of the order of 700—-800 eV and a depth: for a minimum of
0-2,2:10® m; for the maximum — 1,8:10°-3,2:10% m. It is seen that with
increasing of ion mass, the volumes of NS and the depth of their occurrence
are significantly reduced. This trend is tracked for practically all the ions
considered. In order for nitrides to form, it is necessary that the charge and
energy of the nitrogen ions be suchlike, and the depth of its occurrence were
close to that obtained for hafnium (Fig. 1).

Turning to the zirconium (Zr +) dependencies, we find that NS is
realized for practically all the energies studied. Moreover at 200 eV the
depths of occurrence are: the minimum — 0-6,3-10"° m; the maximum
3,34:10°-5,43-10"° m. At 2000 eV the minimum — 6,37-10"°-5,37-10"°m;
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Maximum — 5,4-10°-1,25-10% m. For 20 keV, the minimum depth of
occurrence is 4,6-10°-2,48-10® m; the maximum is 1,54-10°-3,52:10% m.
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Fig. 1. Dependences of the volume of NS (a), minimal (b) and maximal (c)
depth of occurrence of NC under the action of hafnium ions (Zr +)
with the different charge (z=1,z =2,z = 3) for T12A

From a comparison of the depths of NS for hafhium and zirconium
ions with the penetration of nitrogen ions, we see that many nitrogen
energies cannot be used, because the depth of their penetration is greater,
and in many of the regimes nitrides, carbides, borides and oxides will not be
formed, but there will be a rather large amount of intermetallides that have
small physical and mechanical characteristics, so consequently there will be
zones in the material with reduced properties, that will not provide the
appearance of highly entropic nitride coatings with good characteristics.
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Taking as criteria for obtaining nanostructures desired temperature
range, the rate of rise of temperature, pressure (thermal stress) and the
presence of the catalyst, we can consider the possibility of obtaining
nanostructures depending on the physical and technological parameters of
flow during processing, which will analyze some of the theoretical and
technical task:

I. The model of interaction of streams of ions of different sorts,
energy, charge and current densities, which allows:

— to obtain the depth range, which is likely to receive for each of the
nanostructures streams separate and evaluate the effect of flow depth;

— calculate the distribution of temperature fields and thermal
stresses in the amount of detail;

— to determine the grain size;

— organize the flow of particles so that the maximum amount of
items has been filled the fields of temperature and thermal stress (theo-
retically and technologically);
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— determine the amount theoretically nanocluster particles in a
quantity of nanoclusters formed in unit time.

I1. The theory of the interaction of nanoclusters (nanocrystals) their
size, power relations between them and the physical and mechanical
properties of nanostructures, which allows you to:

— calculate the size of nanoclusters energy ties with neighboring
nanoclusters (grains) and physic-mechanical properties of the nanomaterial;

— to obtain the theoretical dependence of physical and mechanical
characteristics of the nanostructures on the grain size, location and nature of
their interactions, completeness volume nanostructures.

I1l. Experimental and theoretical model of grain size due to the
physical and mechanical characteristics: micro-hardness; the coefficient of
friction; the yield strength; tensile strength; the modulus of elasticity; wear;
resistance of cutting tools.

1. Adhesion bond nano-coatings to the base material part (theory).

2. Technical solution: software start flow of ions of different sorts,
energy, charge and current densities. Solving these problems will help you
find the physical and technological parameters of ion fluxes, which will
provide the desired physical and mechanical properties of nanostructures and
nanomaterials. Now consider the real possibility of implementing these tasks.

The interaction of charged particles and plasma flows with struc-
tural materials related to the implementation of a wide range of processes:
collisional, thermal, thermomechanical thermal fatigue, diffusion, thermo-
chemical and plasma, but there are currently no job, taking into account
these factors and the more their relationship. These processes influence both
on the nature of heat transfer in the target volume and on the surface, so
keeping these processes needed in the balance of energy in a volume
element of a metal target and a target heat exchange surface, i.e. in boun-
dary conditions.

Studies of temperature stresses at the boundary of nanostructure
formation were carried out for ions C, B, N, Al, Ti, V, Cr (Fig. 1), Fe, Ni,
Co, Y, Zr, Nb, Mo, Hf, Ta, W, Pt.

With increasing ion charge and ion energy value of their increased
slightly, with the exception of aluminum ions, for which the voltage
increases to energy 2000 eV, then decline. The voltages range from 10° to
10® H/m? maximum values are realized for triply charged ions of Hf, Ta,
W, Pt and constitute 5,85-10% H/m®.

The values of thermal stresses on the boundary of the formation of
nanostructures even by themselves are not sufficient to produce nano-
structures, but together with the action of the other two factors — the
temperature and the rate of increase in temperature will significantly
accelerate the emergence of nanostructures on the border zone.
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Fig. 1. Plots of the values of thermal stress on the border of nanostructure
formation on the charge and energy of the ions:
a) C,B,N; b) Al; ¢) Ti, V, Cr

For the same ions, the maximum thermal stresses — in nanoclusters
were also determined. The magnitude of the stresses increased significantly,
about more than an order of magnitude, which, depending on the charge (to
an energy of 200 eV) increases, i.e., with increasing charge voltage
temperature rise, whereas with increasing energy from 2:10° to 2:10* eV and
increasing the value of the charge of thermal stresses are reduced.
Exceptions are ions Hf, Ta, W, Pt, where the energies of 200 eV and 2000,
an increase in thermal stress. The dependence of the maximum thermal
stresses the energy for almost all of the charges at a maximum ion energy of
ions 2-10% eV, with the exception of dependence o = f(E) for singly charged
ions of Ti, V, Cr, Fe, Ni, Co, Y, Zr, Mo, where the energy increases the
value of thermal stress are increasing, due to the small area of the
nanostructure formation (nanocluster).
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The possibility of creating high-entropic nitride, carbide, boride
and oxide coatings on a solid T12A alloy was researched, and the pos-
sibility of applying nitrides, carbides, borides and oxides of hafnium,
zirconium, molybdenum, tungsten, yttrium and nickel was considered. For
that, on the basis of the joint problem of thermal conductivity and thermo-
elasticity, the volume of grain and the depth of occurrence for the elements
considered, as well as nitrogen, carbon, boron and oxygen were determined.
For nitrogen, the dependence of the grain volume of the maximum and
minimum depth of occurrence is shown on the Fig. 1. It is seen that the
volume for low energies of the order of 200 eV corresponds to the nano-
grains, whereas at higher energies it exceeds them (Fig. 1, a), the depth of
occurrence of the volume in the first case lies in the range 8,6:107°-3,9-10°m —
the minimum (Fig. 1, b) and 2,7-10°-6,8-10"° m — the maximum (Fig. 1, c).

The production of carbides requires the supply of carbon ions,
which can be obtained directly from the carbon electrode by using a
magnetron or from gases containing carbon.
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Fig. 1. Dependences of the volume of a nanocluster (NC) (a), minimal (b)
andmaximal (c) the depth of occurrence of NC under the action
of nitrogen ions (N*) with the different charge (z=1,z=2, z = 3) for T12A

For carbon, dependences of the grain volume, the minimum depth,
and the maximum depth of occurance allow to obtain a space picture of the
formation of grain in the zone of of the carbon ion actis. Nanograin can be
obtained at ion energies from 200 to 2000 eV, while near 20 keV the
probability of its formation is low, and for charge numbers 2 and 3 it is
generally impossible. The range of minimum depths of occurrence is
1,2:10°-9,29-10® m, and the maximum depth of occurrence is 2,94-10°-
1,07-10" m. In this case the maximum depth of the zone where the grain is
formed is increased, practically up to a ten micrometers, which in the last
case forms submicrograin.

For the case of the action of boron ions, the grain size increases: it
lies in the range of 4,4-10°-1,364-10"" m. So, in the last case we deal with
submicrograin, the depth of its occurrence: the minimum lies in the range of
1,2:10°-9,29-10® m, and the maximum — 2,9-10°-1,07-10”" m. In this case,
the depths of occurrence exceed all the previous ones, so well as the grain size.

The transition to oxygen ions (for the formation of oxides) leads to
a significant reduction in grain size to 3,94-10°-1,04-10" m, the latter value
already corresponds to submicrograin. The range of depths of occurrence of
the grain: 7,49:10°-6,4:10® m — the minimum and 2,65-10°-7,7-10® m — the
maximum values.
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In the future, depending on which sequence of layers we want to
obtain based on the adhesive and strength properties of the coating, we
select the surface layer of the coating and their alternation. To fulfill the
high-entropy condition, we determine the fraction of hafnium involved in
the process, taking into account the requirement which zirconium should
not exceed 30 %. Then we estimate the duty cycle of the voltage pulses on
the evaporator with the CLI" 20 cathode and the fraction of the remaining
components for which it is necessary to have one two-component cathode
with a component ratio 50 %/50 % and two evaporators with one-
component cathodes.
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Fig. 2. Dependences of the volume of NS (a), minimal (b) and maximal (c) depth
of occurrence of NC under the action of hafnium ions (Hf+)
with the different charge (z =1,z =2,z = 3) for T12A

At Fig. 2 for all hafnium ions, all three dependences are shown. It
is seen that the volume corresponding to the NS is realized up to an ion
energy of the order of 700-800 eV and a depth: for a minimum of
0-2,2-10® " m; for the maximum — 1,8-10°-3,2:10% m. It is seen that with
increasing of ion mass, the volumes of NS and the depth of their occurrence
are significantly reduced.
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This trend is tracked for practically all the ions considered. In order
for nitrides to form, it is necessary that the charge and energy of the
nitrogen ions be suchlike, and the depth of its occurrence were close to that
obtained for hafnium (Fig. 1 and Fig. 2).

As a result of the combined effect of all the ion species considered,
we can obtain a highly entropy coating, and taking into account the nitrogen
ions effect (by selecting the appropriate ion energy), a highly entropic
nitride, carbide, boride, oxide nanostructured coating.
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Nanostructured surface layers can significantly improve the perfor-
mance of parts by increasing the microhardness of the surface, reducing the
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modulus of elasticity with increasing yield strength and toughness, which
allows you to create on the details of the surface layers to increase the life
of the parts working under shock loads and guarantee their long-term
strength. Despite the fact that nanostructures were experimentally obtained
under the action of ionizing radiation, the theoretical consideration of the
possibility of obtaining nanostructures was not considered. All this is due to
the fact that the criteria for obtaining nanostructures (NS) were not
formulated, which are formed only in the temperature range 500—1500 K at a
temperature rise rate of more than 10” K/s, and are intensified by the action of
non-stationary temperature stresses of the order 102-10% Pa. In addition,
the time of action of temperatures should be such that the process of grain
size growth under the prolonged action of temperature is not realized. Then
these criteria can be expanded to the following: time of cooling to tem-
peratures close to 500 K was not more than 1, (t, — the duration of the
radiation pulse) that will ensure the stability of the formation of the NS.
The heat balance is represented in the expression:
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where C[T] and y[T] is the specific heat and density of the target
material corresponding to a temperature 7 1, is the relaxation time
temperature by one Kelvin; V, is the velocity of the plasma flow of laser
radiation or the target relative to it; L7 and L7y Pare specific heat of
fusion and thermochemical reaction; V4[T] — the displacement speed of the
evaporation front; V,,, — the volume of molten metal; W (X, y, z, t) — energy
of deformation of a unit volume target; m, — mass of the diffusing atom;
Ca[T.] is the heat capacity of the diffusing material at a temperature 7;
Prx (na, N, T, tz3) — the probability of thermochemical reactions that
depend on concentration of the reagents; ny and ng, are the temperature T
and the time of interaction; tgzs; ny and ng are the concentration of the
reactants that determine the possibility of a reaction.

Heat flow on the target surface is created by the following factors:
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— collision processes: heat released on the surface due to the action
of laser radiation (the first term on the right), the heat flux withdrawn from
the thermoelectrons (the second term), and secondary photons (the third term);

— thermophysical processes: removal of heat flow with evaporated
material (fourth term), the material in the liquid phase, if the conditions for
its release (fifth term), thermal radiation of the heated surface (sixth term)
and condensed atoms, previously evaporated (seventh term);

— plasma chemical processes, realized by the reactions of the laser
radiation flux with the evaporated material of the part or adsorbed gases
(eighth term); this energy is transmitted by radiation.

The energy transfer is also carried out by the radiation of the laser
radiation quantum flux (the last term):
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where o is the Stefan-Boltzmann constant; € and & are the degree
of blackness of the target surface and the medium; 7. is the temperature of
the medium.

As a result of the calculations, the temperature fields in the zone of
laser radiation on steels during heating and cooling were determined.

+F;+o¢

2100 | TK 2100 | TK

Fig. 1. Temperature at a depth of 1 pm under the action of laser radiation,
the peak heat flux density is 3-10'° W/m? (1), 2,5:10'° W/m? (2), 210" W/m? (3),
1,5-10° W/m? (4) and 10 W/m? (5) for steel 20 (a) and steel 40Cr (b),
operating at the initial time 3-107 s

So in Fig. 1 it can be seen that for the first two modes, the
maximum temperatures on steel are 20 (Fig. 1, a) exceed the temperature of
1500 K, but the time for which they operate 2,1:107 s for the first mode and
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1,1-107 s for the second during this time, the relaxation of the temperature
field will not lead to a significant increase in the initial grain size so that not
only in 3, 4 and 5 modes should be expected to obtain nanostructures but in
the first and second modes.

The conditions for the formation of nanostructures in the surface
layer of steels with different carbon content (steel 20, 40, 45, 40Cr, U8 and
U12), which determine the required temperature (500-1500 K) and the rate
of increase (more than 10" K/s). It was found that with an increase in
temperature above 1500 K The grain size increases and it is impossible to
obtain nanostructures.
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The following samples were investigated: 0,2 HfN + O coating
8ZrN on plates made of VK-8 hard alloy (production of the USSR), Sand-
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vik Koromant (H13 plate) and a bilayer coated Sandvik Koromant: Al,O;
(front surface layer) and 0,2 HfN + 0,8 ZrN (layer directly on the plate front
surface, plate side surfaces and cutting tool back surface).

The 0,2 HfN + 0,8 ZrN coated MS 221 hard alloy plates (pro-
duction of the Russia) and coated and uncoated Sandvik Koromant (H13)
plates were investigated also.

The most characteristic parts of the cutting tool coating surface are
shown on the Fig. 1; the sizes of the typical grains for the coating each type
are also given. It can be seen that the minimum grain sizes were realized on
the two-layer coating Al,O3 + 0,2 HfN + 0,8 ZrN (33-63 nm) (Fig. 1).

T i

30.00kV_ x30.0k

Fig. 1. The micrograph of the surface Al,O;3 + 0,2 HfN + 0,8 ZrN
coatingon the Sandvik Koromant hard alloy obtained

by the electron microscope for thefront surface different zones:

a —near the top; b — in the middle part of the plate front surface

Relatively low grain size in the 0,2 HfN + 0,8 ZrN coating is
realized on the VK8 hard alloy plates; its value is in 84—119 nm range, i.e.
were realized both nanostructures (o < 100 nm) and submicrostructure with
grain sizes range from 100 to 119 nm. For the hard alloy Sandvik Koromant
(H13) plates with 0,2 HfN + 0,8 ZrN coating grain sizes is from 84 to 200 nm,
where the submicrostructure grain size 100 to 200 nm prevails, but there are
a significant number of the nanoclusters grain size from 84 to 100 nm.

For a hard-alloy coating MS221 the grain size is in the range from
36,5 to 105 nm, the grains part with size of 100-105 nm is very small, the
grains vast majority has size from 36 to 58 nm, i.e. practically all coating is
nanostructured.

All the above suggests that it is really to receive nanostructures not
only in the coating but also in the base material of the cutting tool.

These coated plates microhardness dependence on the grain size
are shown in Fig. 2, where microhardness decrease at the grain size
increasing. K40 plates (production of the USSR) are characterized by the
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highest microhardness, but at the same time they are characterized by the
fastest microhardness value decline to 14,67 GPa (o = 119 nm). For
0,2 HfN + 0,8 ZrN coated Sandvik Koromant plate microhardness decrease
to the almost the same value at the 200 nm grain size. For twolayer coating
Al,O; + 0,2HfN + 0,8ZrN Sandvik Koromant plates microhardness varies
within small range 16,08-17,14 GPa for grain size varia-tion between 33,7—
63,8 nm, i.e. almost always nanostructures are realized.

For coated MS221 cutting tools microhardness is 22,28 GPa at the
grain size of 36 nm; microhardness reduces with grain size increasing and
with for grain size of 205 nm microhardness becomes equal 16,08 GPa (Fig. 2,
curve 5).

j H107, Hw’
uly

Fig. 2. The microhardness dependence on the grain size for coating:
1-0,2 HfN + 0,8 ZrN on the K40; 2 — on the Sandvik Koromant (H13 plates);
3 —for the Al,O; + 0,2 HfN + 0,8 ZrN two-layer coating on the Sandvik Koromant;

4-0,2 HfN + 0,8 ZrN coating on the MS221;
5 — for the uncoated Sandvik Koromant (H13)

Microhardness changes relatively slightly on the grain size of the
uncoated Sandvik Koromant plates (see Fig. 2). It can be seen that the grain
size variation from 36 to 176 nm reduces microhardness from 8,9 GPa to

10,42 GPa.
Hu, GPa
20 \ Also, the Sandvik Koromant hard
18 N, alloy microhardness small change shows
16 the sufficiently high isotropic structure,
14 I~ and hence the of the plate manufacturing
2 quality technology (see. Fig. 2, curve 5).
" As result of the nanostructures rea-
: lization only for one mode at the 110 eV

0 100 200 300 400 500 _ . jon energy (Fig. 3), it is not possible to
Fig. 3. The microhardness ~ eXpect effective work of the P40 cutting

dependence on the ion energy  tool.
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All this confirms the thesis that the nanostructures significantly
increase the microhardness.
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THE REMOVABLE MATERIAL VOLUME
FOR THE DURABILITY PERIOD, CUTTING TOOLS
DURABILITY AND PROCESSING PRODUCTIVITY
DEPENDING ON THE GRAIN SIZE OF THE COATING
OR CUTTING TOOL BASE MATERIAL

Kostyuk G. 1., Nechyporuk M. V., Semenenko O. D.
National Aerospace University named by N.Ye. Zhukovsky «KhAl»
Kharkiv, Chkalov str., 17, 61070, e-mail: g.kostyuk@khai.edu

For the case of the K1195 hardened steel processing by the K40
(Russia) cutting tool with the same coating (Fig. 1) allow to provide the
same volume of the removable material over the durability period 3,5-10" mm® and
at the almost nanostructured grain size 10° nm, the grain size growth
decreases rapidly to 2,5-10° mm?®. The maximum cutting tool durability is
realized with another grain size (in the 140-210 nm range) and at the further
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grain growth cutting tool durability is reduced. Processing performance
dependence from the grain size repeats dependence for G and the maximum
value is 320 mm?/c (Fig. 1).
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Fig. 1. Dependencies of the K19195 hardened steel removable volume
for durability period (a), the 0.18HfN + 0.82ZrN coated K40 (Russia) cutting
tool durability (b) and processing performance (c) from the grain size

The investigations in the MS221 plate coating is showed that grain
size is in the range of 110-229 nm for plates on the flow axis and grain size
is 128-428 nm on the flow periphery. In this case microhardness were
measured, which, depending on the grain size, in the first instance was in
the range 1270-1413 Hv and a larger value corresponds to a smaller grain
size, while for the plates, located on the periphery, microhardness ranges is
in the range from 915 to 1,184 Hv. Measurements were performed by the
PMT-3 instrument. In the last case lower microhardness values Hv from
732 to 891 were observed, which are associated with the submicrostructure
grain size presence, which turn into microstructure grain. In this case, the
microhardness minimum values were implemented.

Analysis of the removable volume dependencies for the durability
period G, durability T and processing performance P for K19195 hardened
steel turning by the cutting tools from 0,18HfN + 0,82ZrN coated MS221
plate shows that the maximum value of the removable volume G =5,5 - 10° mm?
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is obtained with 120 nm grain size, cutting tool durability T = 870 sec and
processing capacity P = 64 mm?/s at the same grain size. It can be seen that
0,18HfN + 0,82ZrN coated MS221 cutting tool allows to obtain acceptable
results at the K19195 hardened steel processing.

The coating on the K40 plate with minimal grain size has ma-
ximum removable material volume during the durability period, although in
this case its durability is somewhat different from the maximum. For the
MS221 plate the mode with fairly high rating on the removable material
volume for durability period is realized too and has third rating. Obvious
that this material may be used for the K19195 hardened steel processing.

Despite the fact that for coated P40 plate we have the grain size in
the surface layer close to nanostructured size, the hardened steel processing
tool performance is not high and has only tenth rating. Obviously, it's
connected with P40 relatively low microhardness in comparison with K40
that reduces P40 efficiency.

Performed investigations of the hard alloy cutting tools perfor-
mance were also continued for the hardened steel turning. In this case, as
the cutting tool were used 0,18HfN + 0,82ZrN coated carbide Sandvik
Koromant, two-layer Al,Os+(0,18HfN + 0,82ZrN) coated Sandvik Koro-
mant and hard alloys P40, MS221. Compared with the previous variants
have been added Al,O; + (0,18HfN + 0,82ZrN) coating, for which we have
grain sizes from 75,1 to 159 nm, i.e. in this case nanostructured grain was
realized, which should provide a high rating. Unfortunately, this coating has
fourteenth rating and, in principle, it is don't make sense to use it for the
hardened steels processing due to the small Al,O3 coating surface layer
microhardness. At the same time the 0,18HfN + 0,82ZrN coating on the
Sandvik Koromant plate provides maximum efficiency rating and the
maximum cutting tool durability. This suggests that cutting tool operability
and efficiency provides not only the minimum grain size, but the cutting
tool surface layer microhardness, which is equal 35 GPa for this coating.
Unfortunately, 0,18HfN + 0,82ZrN coated P40 hard alloy can't be used
effectively both for G10450 hardened steel machining, and for K19195
hardened steel machining.

Similar investigations were carried out for the MS221cutting tool
with the same coating. The maximum value are realized for G = 1,05-10° mm® at
the a = 123 nm, for T = 850 sec at the @ = 123 nm and for P = 40 mm?/s
at the a = 210 nm. For the same MS221 coated cutting tool are realized
more efficient modes G2 = 5,7-10° mm? for the & = 73 nm.

For 0,18HfN + 0,82ZrN coated Sandvik Koromant cutting tool it
was found that G; = 1,27-10° mm® is realized at the a = 110 nm, the
G, = 5-10° mm®. With the grain size growth all parameters, except P, are
reduced, and P increases and reaches a maximum at the a = 560 nm.
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For 45 steel effective processing can be used hard alloy of the
Sandvik Koromant company with 0.18HfN+0,82ZrN coating and MS221
hard alloy, which will be both effective and serviceable. It was found that
0,18HfN + 0,82ZrN coated K40 hard alloy and MS221 plate with the same
coating have greater efficiency for the K19195 hardened steel processing.
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IHHEPEBAI'U TA HEJOJIIKH
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OcgiTHs pedopma CHOTO/IHI € OJTHUM 13 IHCTPYMEHTIB JOBrOCTPO-
KOBUX 3MiH cepell HaBaXXIMBINIMX YHHHUKIB KOHCOJIAAIli CyCIiJIbCTBA,
OCBiTa Cy4acHOTO Ta MalOYTHBOTO, a TAKOX ii MIATpUMKa B ycixX cdepax
KHUTTS CYCHUIBCTBA € KJII0UeM N0 ycmixy Ykpainu. 5 BepecHsa 2017 p.
VYxpaina npuifHsIa HoBUi 3akoH «IIpo ocBiTy». 3yMOBIEHO II€ i IIBUIKHM
TEMIIOM PO3BUTKY JIIOJICTBA, a TAKOX HOBMMH BHMOTaMHM JIO SIKOCTI 3HaHb
KO)KHOTO YJIEHa CYYacHOTO CyCHiibCTBa. barato mbaitmuBux OaThKiB Ta
MOJIOIUX BUKJIAIAviB Y HaIIiil KpaiHi i 0 BCbOMY CBITY IEPiOIUYHO ITiHi-
MAaIOTh MUTaHHS MO Te, IO IIKIUTbHA CUCTEMA OCBITH MOTpedye pedopMyBaHHs.

CyuyacHUii CBIT CTPIMKO pyXaeTbcs Briepea, y cdepi OcBiTH 00-
TOBOPIOIOTHCSI KOHIIEMIIi OCBITHIX MPOrpaM, 3aMiCTh TPAAULIMHUX YPOKIB,
BCECTOPOHHE JOCIIKEHHsST TeM, HAOyTTs HABMYOK KPUTHUYHOTO Ta Kpea-
TUBHOTO MUCJICHHS, OTPUMAaHHS 3HaHb YIPOAOBX YChOTO JKUTTS B OYIb-
SKOMY Micli, y Oyap-skuid uyac, y Oyap-skiit ¢opmi. Ha nymxy amepu-
kaHcbkoro exoHomicta T. Hlymena, nmpuuuHA ycIixy pO3BHHYTHX KpaiH
noJjsArajna y 3AiHCHEHHI 3HaYHMX TPOIIOBHX IHBECTHLIH 1 3yCHJb IO IIO-
KpalleHHs CUCTEM OCBITH Ta OXOPOHH 3/10pOB’s, IO 301JbIIYBAJIIO BUPOO-
HHUYl TOTY>KHOCTI KpaiH 1 MPHUCKOPIOBAJIO BUXiJ €KOHOMIKH 31 CTaHy cTar-
Hanii. [Ipote B YkpaiHi OCBiTI Ta Haylll NPHUIUIUIOCS MEHIIE yBaru, TOMY
HE JMBHO, IO CHCTEMa OCBITH TPHUBAIMI Yac 3ajMIIaiacs 3acTapijoro i
BHSIBJIIETHCSI MAJIO 3aCTOCOBYBAHOIO Ha MPakTHIi [3].

3a manuMu MiKHApOJHOTO JIOCIITHOTO IEHTPY KaJpOBOTO TIOP-
tanny HeadHunter Vkpaina, npotsrom 2014-2018 pp., 44 % yxpaiHuiB
mparoBaio He 3a mpodeciero 1 mume 36 % — 3a daxom. JlocmimkeHHs miei
K KOMIIaHii BCTAHOBWJIY, IO KOXKEH TPETiH BHUITYCKHHUK BIIAIITOBYETHCS Ha
poboTy «110 3HaHOMCTBY». He MeHIII HeBTINIHUI pe3yibTaT i APYroro Onu-
TyBaHHS: y Haiil kpaini maibke 93 % odicHuxX criBpoOITHUKIB HE NPOTH
nepeixary IpawoBaTy B iHIIy Kpainy [9].
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Sk 3a3HaunB B. baxpymun, rojoBuuii ekcnepT rpynu «OcBira.
Peanimauiiinuii maker peopm», cUCTeMa OCBITH Ta HayKH B YKpaiHi
nepe0dyBae y XpOHIYHIM KpW3i 1 Mae cTaji HEraTWBHI pucH. «YKpaiHa
CHOTOJTHI OXOIUIEHa CHCTEMHOI0 KPH30I0 i BOHAa TOPKaeThCs BCiX cdep i
TIPOSIBISIETRCS Y PYHHYBaHHI HIHHICHUX, IHCTUTYIIHHUX, COLIAIbHUX, €KO-
HOMIYHHX, KyJIbTYPHHUX, TEXHIKO-TEXHOJOTIYHHUX 3acaf, MOTipPIIyIOUH SKiCTb,
0e3reKy Ta piBeHb KUTTS, 3HIKYIOUHN e(heKTUBHICT Oi3Hecy. Lle HeraTnBHO
BIUIMBAa€ Ha TOTEHINAJ KpaiHM 3arajioM. YKpaiHa BiJICTa€ Bil PO3BUTKY
rI100aBHOTO CYCITITBCTBA 3HAHDY, — BBAYKAE EKCIIEPT.

B. BaxpymuH Ha3uBae OCHOBHI HpOOJIeMH Cy4acHOi OCBITH: Ha-
JIHHS SIKOCTI Ta CTHMYJISLII OCBITHBOI Ta HAyKOBOI JIsUTbHOCTI; y KpaiHi
BiZICYTHS 3aTpe0yBaHICTh OCBITH Ta HayKH Ha DiBHI JepkaBH; Heqo(hiHaH-
CyBaHHS JISUIBHOCTI OCBITHIX 1 HAyKOBUX YCTAHOB — HU3bKUI PIBEHb OIUIATH
mpaiyi OCBITSH 1 HAYKOBIIB; BIJCYTHICTh MOXJIHMBOCTCH IS MOOUIBHOCTI
YUHIB, BUMTEINIB, CTYICHTIB, BUKJIQAa4iB, JOCIIIHHUKIB, COIIAbHUI KaIiTal
HEIOOIIHCHUH Ta BIACYTHI YMOBH IUIsI HOTO 3pOCTaHHA — B3a€MOJIIS MiXK
OCBITSSHAMH Ta BYEGHHUMH IIPAaKTUYHO BIiACYTHS; KaapoBUi Oesmany —
MIOPYIICHHS BIKOBOI CTPYKTYpH Ha KOPUCTH CTApUIMX UM MOJOALIMX TPy,
TeHJepHA HEPIBHICTh Y PO3IMOMALI KEpiBHHX TOCaJ, BIiNIUIUB TAAHTIB 3a
kopaoH. Aranituku World Economic Forum nporao3yrots, mo depes m'sars
pokiB 3MiHUTECS 35 % 3aTpebyBaHMX ChOTOAHI KoMIleTeHLiH [8]. 3HawyHO
3pocte moTpeba B KPEATHBHUX CIEIHAiCTax, SKi 3MOXKYTh MPHAMATH
HECTAaHIAPTHI PilICHHS.

ChorofiHi BK€ HEMOXXJIMBO OyTH BYHMTENIEM y TOMY PO3yMiHHI, Y
SIKOMY 1€ CJIOBO BXMBaiu HaBiTh 10—15 pokiB ToMy. YuuTellb mepectas
Oytu jKepenoMm iH(opmanii. [lemarorie Tpeba 3aMiHIOBATH «OCBITHIMHU
TEXHOJIOTaMM», 3aBJaHHSAM SKHX € He HaJaHHA iHpopMalii, a Hajiaro-
JDKCHHSI TIPOILIeCY HaBUaHHSA KOXKHOI JUTHHM. Taki TEXHOJOTM ITOBHHHI
BMITH OI[IHIOBaTH KOTHITHBHI MOXIIMBOCTI [ITEH, MOOMpaTH METOAHM Ha-
BYAHHS JJIsI KOKHOT TUTHHHM. | MpakTHKW (HANpHKIad, PO3BUTOK KPHTHY-
HOT'O MHUCJICHHS), 1 METO/IMKH Y CBITI BX€ ICHYIOTb, 1 32 HUMH MaiilOyTHE.

CroroziHi JuIsl BIIPOBADKEHHS OCBITHIX peOopM MOTPiOHI BUMTENI-
HOBaTOpPH, KEPIBHUKH-MEHEIKepH. BunTesi-HOBaTOpH 3HAIOTH, SIK 3HAWTH
HOBITHIO iH(pOpMAIIO IS MiATOTOBKH YPOKiB, SIK HMPOBECTH 3aHATTI Y
HOBOMY (opmarti. KpiM TOro, ChOTOIHI TyKe aKTyaIbHUN 1HIWBITyadbHUI
migxig. Byab-sky AMTHHY MOXKHA HAa3BaTH TaJaHOBHTOIO, KOXKEH Y4€Hb MO-
cBOEMy crpuiimMae cBiT. ToMmy BumTemio Tpeba MimIHTH OO BCiX 1HAMBI-
IyallbHO. 3aBIaHHS Cy4aCHOTO BUMTEIS — HOOAYNTH B YOMY JUTHHA CHIIbHA,
mo i 1ikaBo, YOoro BOHA NparHe, i HajaTH i MOMJIMBICTb BHKOpHC-
TOBYBATH OCBITHI TEXHOJIOTIT Ul MAKCUMAJIBHOTO PO3BUTKY TaJIaHTY [2].

3a NporHo3HMM JociipKeHHsAM «[IpobneMu IIKiNBHOI OCBITH B
VYkpaiHi», ke IpoBOAMWIOCS YPSIOBUM KOHTAKTHHM LIEHTPOM, OITUTYBAaHHS
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IpPOMaJISH TIOKa3aJio, 0 HaWOiJblIe CYCHIBCTBO Hapikae Ha HEBIIIO-
BITHUI CTaH IIKIJI Ta iX MaTepiaJbHO-TeXHiIuHe 3abe3mnedycHHs. Haiiromos-
HIILIOIO MPOOJIEMOIO IIKUT Y CUIBCHKIH MICIIEBOCTI Ha3MBAIOTh BIJCYTHICTh
SKICHUX Cy4acHHX IiIpyYHHKIB Ta HaBYaJIbHUX MaTepianiB. Takox 17,1 %
ONIUTAHUX MiJAKPECININ CYTTEBE YCKIATHEHHS CUTYyalii CTOCOBHO 3aKPHTTS
YaCTHHH MIKUT y CLTBCHKIH MiCIIEBOCTI Ta, BiAMIOBIIHO, HEOOXIAHICTH TEpe-
BE3EHHS JiTell 10 MiCI HaBYaHHA i JOAOMY. TaKoX rocTpo CTOITh MUTaHHS
OHOBJIICHHSI, HABYaHHS 1T0-HOBOMY KaJpOBOTO CKJIAAy 3aKJaiB OCBITH, TaK
SIK HEKOMIICTEHTHICTh II€J[aroriB IPH3BOAWTH IO TAJIbMYBaHHS BIIPOBa-
JDKCHHSI OCBITHBOT pe(bopMH Pe(bopMOIO nepen0avyacThesl 3aMpOBAHKCHHS
cepm(blkaun — 30BHILIHBOTO OI[IHIOBAaHHS npocpecmﬂnx KOMIIETEHTHOCTEH
NeNaroriyHuX MpaliBHUKIB, 110 Ma€ Ha METi BUSBUTH Ta CTHMYJIOBATH
BYMTEIIB 3 BHCOKUM piBHEM MNpogeciiHOl MalCTEepHOCTI, SIKI BOJOMAIIOTH
METOIMKAMH KOMIIETEHTHICHOIO HaBYaHHS 1 HOBUMH OCBITHIMH TEXHO-
JIOTISIMM Ta CHPUSIOTH iX TOINMPEHHIO. BumTeni, sKi yCHilIHO MpoMunun
ceprudikaiiro, orpuMyBaTuMyTh 20 % Han0aBKH 10 3apIUiaTH i CTaHYTh
HOCIIMH 3MiH y MIKUTBHIA OCBiTi. BaxumBo mie i po3mmuputé crocobu
miABUICHHS KBamidikamii negaroris [6].

MacmTabue pedopMyBaHHS OCBITH B YKpaiHi CTal0 MOXKIHBHM
3aBIKU MPUAHATTIO paMKOBOTO 3akoHy Ykpainu «IIpo ocBity». BiH BH-
3HAYMB METOI0 OCBITH BCEOIYHHN PO3BUTOK IIOAWHU SK OCOOHMCTOCTI Ta
HAMBUIOI MIHHOCTI CYCIUTBCTBA, Ii TAaJaHTIB, IHTEICKTYaIbHUX, TBOPYUX 1
¢biznuHuX 3110HOCTEH, (DOPMYBaHHS LIHHOCTEH 1 HEOOXIAHUX JJISl YCIILIHOT
camopeaJizarlii KOMIETEHTHOCTEH, BUXOBaHHs BiNOBIJAIbHUX TPOMAJISH,
SKi 37aTHI J0 CBiZIOMOTO CYCHIJIbHOTO BHOOpY Ta CHpSIMYBaHHSI CBOET
JISUTBHOCTI Ha KOPHUCThH 1HIIHM JIFOIAM 1 CYCIUIBCTBY, 30araueHHs Ha Iiid
OCHOBI IHTEJIEKTYaJbHOTO, EKOHOMIYHOI'0, TBOPYOT0, KYJIbTYPHOTO MOTEH-
miany YKpaiHCbKOTO Hapojy, MiJBUIIEHHS OCBITHBOIO DIBHS TPOMaJIsH
3 u1s1 3a0€3MeYeHHs CTaJIoro PO3BUTKY Y KpaiHH Ta ii €éBporeiicbkoro BUOOpY.

[Tix yac pedopmyBaHHS IIIAHY€ETHCS BIPOBAJUTH HOBI CTaHIApTH
OCBITH, TOKpAIIUTH MaTepiajbHO-TEXHIYHY 0a3y OCBITHIX Ta HAYKOBHX
3aKJIaIiB, 3ay4UTH KpAIUX IEJaroriYHAX Ta HAYKOBUX IPAIiBHHUKIB 1
3aIpOBAJMTH CIPaBEUINBY 1 IPO30pY cUCTeMY (iHAHCYBaHHS raiy3i OCBITH
Ta Haykh. Pedopma Takok Mae Ha MeTi MiJBHIICHHS INPECTHXKY Iena-
roriyroi Ta HaykoBoi mpari [6].

OTtxe, pedhopMa OCBITHROI Tady3i € HAA3BUYANHHO BAXKIUBOIO JUIS
Vxpaian. OdeBHAHO, IO A0 BIPOBAKCHHSA 3MiH CHOTOJAHI YKpaiHChKa
OCBiTa HE BIAMOBimAE aHi Cy4acHHM 3amuTaM 3 OOKYy OCOOHMCTOCTI Ta
CYCIJIbCTBA, aHi MOTpedaM €KOHOMIKH, aHi CBITOBUM TEHACHISIM. Tomy
TpaHcdopmariss OCBiTHBOI cdepr € 00O0B’SI3KOBOIO YMOBOIO BHBEICHHS
KpaiHu Ha BUINUH 1a0enb pO3BUTKY. BHCOKa SIKICTh OCBITH Ha BCIX PIBHSX:
BiJl MMOYATKOBOI IIKOJIA — JIO 3aKJI/iB BHIIOI OCBITH, TOBUHHA OYTH LIJLTIO
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OCBITHBOI peopMu B YKpaiHi. Y HOBIH LIKONI CYTTEBO 3MIHIOETHCS POJIb
BUMTENS. AJDKE UL CyYacHUX JITeH YUUTesb BXKE HE € €MHUM JDKEPeIoM
3HaHb — NOTPiOHY iH(OpMAIliF0 MOKHA 3HAKMTH 1 B KHIDKKaX, 1 B [HTepHeTi.
BrimM, came B IIUX YMOBaXx IiICHIIOETECS. BUCOKA POJIb YUUTEINS SK IapTHepa
Yy BHXOBaHHI ocoOucrocti. Ha momomory BumTeneBi CTBOPIOIOTH OCBITHIN
HOpTaJ 13 METOOMYHUMH Ta TUAAKTHYHUMHU MaTepiajlaMu, YKpaiHCBKUMH e-
SHIUKIIONICAISIMA, MYJIbTUMEIIHHAMH MiIPYIHHKaMH Ta IHTEPaKTHBHUMH
OHJIaliH-peCypcaMu.

BaxumBuM 3 HOCATHEHHAM peQOpMH € 3alo4aTKyBaHHS KOH-
KypCHOro BinOOpy Ha moOcagy KepiBHHKAa 3aKiajay 3arajbHOi CepelHbOl
OCBITH (Ha LIICTh POKIB Ta HE OLJBIIEC JBOX CTPOKIB MiAPSI), 8 TAKOXK PO3-
LIMPEHHs 1X TOBHOB&KEHb IOJ0 OpraHizalii AisibHOCTI 3aKiaay OCBITH.
3rigHo 3 3akoHOM Ykpainu «IIpo ocBiTy» KOXKEH 3aKiaj]] OCBITH Ma€ OIpH-
JIIOJHIOBATH 1H(GOPMAIII0 PO HAIXOKCHHS BCIX KOIITIB, a TAKOX iXHE
NpU3HAYCHHS. 3aBISKH LBOMY OaThbKH OTPHMAlIi MOXKJIUBICTH KOHTPO-
JIOBATH BUKOPHCTAHHS CBOIX OJAaroqiifHMX BHECKIB, a TaK0X KOIITIB Jiep-
YKaBHOTO Ta MICIIEBOTO OIO/KETIB. 3aKOH ITOBHICTIO JIKBiZyBaB aTECTaIlil0
LIKLT — IPOLIEAYPY, sAKa cebe IUCKpeIUTyBalla Yepe3 KOpYIiiHy CKIaIO0BY.
Takox ckacoBaHO iHCIIEKIIi B palOHHUX YIPaBIiHHAX OCBITH. HaToMicTh
3a0e3neueHHs SIKOCTI OCBITH BiATelep MoKIaneHo Ha JlepkaBHY cIyxOy
SIKOCTI OCBITH. Y Hill IpaloBaTUMYTh KoJeru-¢axisii, sKi JaBaTUMYTb
MOpajax IIKOMi, SK MOKPAaIlUTH HaBYAJbHHMK mporuec. ['oJoBHa mera — He
caHKLii, a pekoMeHaanii. [HCTUTYLIHNUI ayIuT 3akiaay OCBITH € €JMHUM
IJJAHOBUM 3aX0JIOM JIEP>KaBHOTO HArJIsAy (KOHTPOJIIO) HaJl IIKOJIOH0.

['0JIOBHOIO METOIO OCBITHBOT pepOpMH € Te, MO0 MIiCIs 3aKiHUCHHS
LIKOJIW Y4eHb Oy/e BOJIOAITH KIFOYOBUMH KOMIIETEHTHOCTSIMU 1 HAcKpi3-
HUMH BMIiHHSMH, SKi CTaHYTh HOMY B Harofi y cy4acHomy cpiti. Lle, 30k-
peMa, BUNbHE BOJIOAIHHS JIEP)KaBHOIO MOBOIO, MaTeMaTH4Ha, 3arajbHO-
KyJIbTYpHa Ta €KOJOTiYHa KOMIETEHTHOCTI, ITJIPHUEMIIUBICT Ta iHHO-
BaIliHICTh, CKOHOMIYHA KOMIIETCHTHICTh TOIIO, a TAaKOX — HAaCKpi3Hi
BMIiHHS: KpPUTHYHE Ta CHUCTEMHE MMCIJICHHS, TBOPYICTh, iHIIIATHBHICTS,
BMIiHHS KOHCTPYKTHBHO KEpyBaTH €MOLISMH, OL[IHIOBATH DU3WKH, MPHH-
MartH pillleHHs, BUpinTyBatu npodiaemu [6].
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CADETS' SCIENTIFIC RESEARCH WORK
IN THE PROCESS OF PROFESSIONAL TRAINING

Zavalniuk O., Zavalniuk I., Nesterenko V.
Kherson State Maritime Academy, 20 Ushakov ave., Kherson
E-mail: ‘olgazavalnjuk82@gmail.com, *zavalnyukinna@gmail.com,
3nesterenko_mast@mail.ru

Introduction. Nowadays [1], the number of Ukrainian sailors,
working on ships of foreign shipowners, amounts to massive 120000. Each
year, maritime educational establishments graduate about 12000 young
seafarers. According to licensed volume in Kherson State Maritime Aca-
demy (KSMA, Ukraine) the number of bachelors amounts to 1000 and the
number of masters amounts to 400 every year. Ukrainian seaman are well
known to be with some advantages, such as: professionals, cultural and
geographical. They have high level of training and technical skills, ability to
perform several difficult tasks simultaneously. They are fast, flexibility and
quick learnability.

Research questions. Main purpose. The blistering development
of the marine industry, up-to-date ship technical equipment, the constant
tightening of requirements for shipowners in the environmental protection
and cyber security spheres are forcing maritime educational institutions'
lecturers to improve their approaches constantly to training future maritime
specialists competitive in the labour market. According to research data of
Gilbert Maturan [2], Global Training Manager at Teekay in 2016: «60 % of
learning occurs onboard, through practical, handson experience; 30 % takes
place through interaction with peers (coaching and mentoring); 10 % comes
from formal, short courses taken while ashore». Qualitative primary basic
education is extremely important in the marine specialist's training taking
into account describing facts above. In the educational process of KSMA
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the competence approach [3, 4] has been a leading direction for decade in
the initial training of navigators. In accordance with the requirements [5] the
Bachelor of Navigation is a specialist able to carry out a number of
significant functions and complex tasks required a wide range of knowledge
and skills and the ability to continuously learning and improving during
their professional career. In the curriculum of KSMA for the development
of professional competencies a set of special disciplines was provided
which in the amount of time makes up about 80 % of the entire curriculum.

The main purpose of the present research is to find for cadets
modern ways to build their competence in order to operate a ship safely and
efficiently basing on an example of one of the special courses «Ship's theory
and design» taking into account the changing face of shipping.

Research methods. The scientific research had been consisted in
the systematic data collection and analysis over the learning process for ten
years by the educational research laboratory «Ship's theory, design and
maritime safety» of KSMA and had been based on authors' own experience
of teaching professional disciplines for future navigators. The observations,
conversations, questionnaires, analysis of students' coursework and diploma
papers, cadets rating had been used during the study.

Main results. Training in classrooms and in particular laboratories
with augmented and virtual reality, e-learning, cadets' scientific research
work, onboard training are considered to be as the main building
competence components (ways) of seafarers [6]. In the navigator's training
educational program there is a special basic course «Ship's theory and
design» intended to provide [5-7] future navigator with knowledge, skills
and abilities to control the ship's stability and strength during its operation
ensuring the ship's navigation in different conditions.

According to [5, 7] and the survey data by the educational research
laboratory special ways and means of described discipline's studying have
been created and tested during more than 5 years (Fig. 1).

Scientific studies by cadets are considered to be a significant way
to get competences in such field. Their research directions match the subject
of the course, for example, simulation of a ship's roll under different
conditions of loading; magnetometric control system of the ship hull's
mechanical stresses; automatic monitoring the technical condition of a ship
hull during its operation; research of the liquefaction's influence of the
group a bulk cargoes on maritime safety during transportation in variable
moisture conditions and other researches.

In-depth study of basic ship's theory and design issues by carrying
out researches, reporting at scientific conferences, writing articles allows
cadets easy and conscious to acquire new professional competencies.
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Fig. 1. The ways and means structure of the special course
«Ship's theory and design» studying

For example, 5 years ago according to the survey data by the
educational research laboratory about 95 % of cadets on the vessel could not
clearly link own theoretical knowledge, received on the shore from the
specified discipline with practical tasks (creation of ship cargo plan). At the
moment more than 50 % of cadets studied advanced programs carry out
own practical tasks confidently while in the process of passing the work
practice onboard.

Conclusion. The modern ways and means structure of the special
course's studying had been found. Significant of cadets' scientific research
work in the process of professional training had been proved. Developing a
particular navigator notebook is the next research stage for the authors. Also
the effectiveness of distance education and applying of innovative techno-
logies in the navigators training is a priority authors' research area in future.
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[TutaHHs NPO NOCHIAOBHICTH BUKJIAAY PO3JALTB Kypcy BHIIOT
MaTeMaTUKH HAJISKUTh 10 THX, SIKI BUHUKAIOTh Mepe/l KOKHUM JIEKTOPOM-
MAaTeMaTHKOM y TEXHIYHOMY BHIII 3 HAOYTTSIM HUM JIOCBiy Ta, BiAMOBIIHO,
TITMOMHM OCMMCIIEHHS 33/1a4 [[bOTO KypCY Ta MOXKJIMBOCTEH IX BHPIILICHHS.
Cepen dakTopiB, SKi BIUIMBAIOTh HA OCTATOYHE PIlICHHS Ili€i mpodiemMu B
KO>KHOMY KOHKPETHOMY BHIIAJIKy, BKa)KEMO HACTYIIHI:

— P03 KpeAWTIiB, BUIUICHUX Ha BUBYCHHS KypCY, MK CEMECT-
pPOBUMH;

— BUMOTH, TTOB’513aHi 3 3a0€311€UeHHIM BHBUYEHHS IHIINX HABYAJb-
HUX TUCLMILIIH ((i3MKH, MPUKIAIHOT TeOMeTpii, TEOPETUYHOI Ta MPHKIIa-
HOI MEXaHIKH, Teopil eNeKTPUIHIX KiJI, TeOpii eeKTpOMarHiTHOrO IoJIst Ta iH.);

— 0cO0JIMBOCTI yno1o0aHHs JIEKTOPA,;

— pO3MOJII MK CEMECTPOBUMH MOJYJISIMHU 3aIlJIAHOBaHMX y Ha-
BYAJIFHOMY IUIaHI KOHTPOJBHUX 3aXOJiB (KOHTPONBHUX pOOIT, THIOBHX
PpO3paxyHKiB, 3aJikiB, eK3aMEHIB Ta iH.).

3po3ymino, mo peanbHui Tporiec GopMyBaHHS Kypcy B KOXKHOMY
KOHKPETHOMY BHIIQJIKy MOXKE€ PO3CTaBUTH Ii IMO3MLIi B OyIb-sIKOMY IO-
psnKy, a ocrarouHe (opMyBaHHS PoOOYOi HABYAIBHOI MPOrPaMH Kypcy €
PE3YJBTaTOM Sy iTepariii.

Ha »xanb, HuHI icHYtOYa (i B IIJIOMY, Ha HAIIl [TOTJISA]], BUIPABIAHA)
TEHJICHIIIS YKPYITHEHHS HaBYaJIBbHHUX KYypCiB, POOUTH NPAaKTHUYHO HEMOXK-
JIMBMM BUOKPEMJICHHS 13 3arajbHOro Kypcy y OKpeMi KypcH TakuX, Ha-
MIPUKIaN, PO3niiiB, sk «JludepenmianbHi piBHAHHA», «PiBHSHHS Mate-
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MatnuHOi (i3vkn» Ta iH. Y OUIBLIOCTI BHIIAJKIB HE BJAETHCS HaBITh 30e-
perTH SIK OKpEeMUil IpeAMeT aHAIITUYHY I'€OMETPIlo, 0 HACHpaB/i BKIIO-
yae y ceOe K PO3AUIM BIACHE aHAITHYHOI TeOMETpii, Tak i JiHIHHOI Ta
Buoi anredpu. bineiie toro, BumineHHs okpeMux KypciB «Teopis Hmo-
BIpHOCTEW Ta MaTeMaTHYHA CTATHCTHKay», «OOUNCIIOBaIbHA MaTEMAaTHKAY,
«JlucKkpeTHa MaTeMaTHKa» Bele y 0araTbOX BHINAAKaX 0 BTPATH X Ka-
¢denpamu MareMaTWKW. TakuM YHHOM BHUHHKA€E TOPSAN i3 TIPOOIEMOIO
MTO3UIIOHYBAaHHS PO3JLTIB IPH BUBYCHHI OJIHIET MaTeMaTHYHOI TUCIUTLTIH,
TaKOX MpobJIeMa B3aEMHOTO PO3TAIIYBaHHSA y KypcCi PO3/IiNiB, SKi HAIEKATh
pi3HMM MaTeMaTWYHUM JUCHUIUTIHAM. 3a CIHOCTEPEKEHHSIMH aBTOPIB,
0e3yMOBHA MEPILICTh HAIEKUTH PO3JLTY, 110 YMOBHO MOXKE OyTH Ha3BaHU
«Marpuni. Busnaunuku. Cucremn JiHIHHMX anreOpailuHUX pIBHSHBY», 3a
SKUM CIliOyloTh «BekropHa anrebpay», naii — « AHalITHYHA TeOMETpis Ha
IUTOLIMHI Ta y mpoctopi». Ha Ham morunsia, 1 cuTyanis BKasye, mepul 3a
BCE, Ha JONUIBHICTh MEPEHOCY BKa3aHHUX TEM JIO HIKIJIBHOI Mporpamu. 3po-
3yMLJIO, IO Taka MPOIO3UIs BUIVIAIAE, M’SIKO KaXXy4H, PEBOIIOLIHHOTO,
0coOIMBO Ha (OHI HE3aJOBUIHHOTO PiBHS 3aCBOECHHS INKUTFHOI MATEMaTHKH
OUTBIIICTIO BUIYCKHUKIB CEPEOHBOI INKONHM, NPOTE CcaMe BKpail HI3bKa
e(eKTHBHICTh «QHATITHYHOD) CKJIAJ0BOI IIKITPHOI MAaTEeMAaTHYHOI OCBIiTH
3MYIIye PO3IIIIIAaTH albTEPHATHBY 3alpOIOHOBaHOrO 3Mmicty. Cnenmndiu-
HOKO € CHUTYallis TMO3HIIOHYBaHHA y Kypci posminy «udepeHmianbHi piB-
HSHHS». 3 OIHOTO OOKYy, NMPUPOJHMM 1 NPUBAOJIMBUM ISl BHKJIaJada sK
(haxoBOro MareMaTHKa € MaKCHMaJbHO LUIICHMH BHKJIAJ IHTErPaIbHOTO
yucneHHs (y Bunagkax QyHkuiid oxHiei Ta OaraThboX 3MiHHHX, €JIEMEHTIB
Teopii mossi), 3 1HIIOr0 — BUMOTH «CYMDKHHKIB» (3arajibHO TEXHIYHHUX Ta
criemianbHUX Kadeap) CupsMOBaHI 3a3BHYail Ha BHUIICPEKYIOUYHA PO3TIISLT
BIJIIOBIHUX TEM.

1o  cTocyeTbCsl BIaCHE MaTeMaTUYHOTO aHaji3y, TO, 3BUYalHO,
HE3MIHHO-aKTyaJbHUMH 3aJIMIIAI0THCS MTUTAHHS [IPO ONTUMAILHUN MOMEHT
M0YaTKy BUBYEHHS TeOpii pAAiB, JOUIIBHICTD PO3IIBILY 3 €IMHUX MO3HILIH
SK IU(EepeHIialbHOTO, TaK 1 IHTErpaJIbHOTO YMCIIeHHS (QYHKIIH oxHiel Ta
6aratbOX 3MIHHHUX, PO3DJIA] pSIiB, iHTerpany Ta mnepeTBopeHHs Dyp’e
OesrocepeHbO IMICHIST BUBUCHHS (YHKIIOHANBHUX pstiB abo k Ha 0asi
Teopii QyHKIi KOMIIIEKCHOI 3MiHHOI. Y pa3i BKIIIOYEHHS 10 KypCy BHIIO1
MaTeMaTHUKH TaKWX PO3IiTiB sK «J/luckpeTHa maTtematukay, «O0uuncio-
BaJbHAa MaremaTuka», «Teopis HMOBipHOCTEHf Ta MaTeMaTW4Ha CTaTHC-
THKa», MOXHA BHUCJIIOBUTH MPUITYIIEHHS, IO MEpINil 3 HUX (K TaKWi, 10
MIPUHIIMIIOBO HE BIMCYETHCS aHI B TEOMETPHYHY, aHi B (YHKI[IOHAJIHHY
TeMaTHuKy) Ma€ OyTH pO3TalllOBaHWKA HA MOYATKy KypCy, a JIBa OCTaHHIX B
CHITy HEOOXiJTHOCTI BUKOPUCTAHHS MOHSTD Ta PE3yJIbTaTIiB 1HIINX PO3ALIIB —
B KiHIi. BigmiTumo, 1m1o:
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— ONTUMAaJbHE B3a€MHE PO3MIIIEHHS PO3JLUTIB Kypcy BHINOI Ma-
TEMaTHKH Maylo 0 BiINOBimaTH PO3MIIIEHHIO BIiAMOBINHUX KypCiB y Ha-
BYAJBHOMY IUIaHI CTYJCHTIB crenianbHocTeil «Martematukay, «[Ipukiaana
MaTeMaTHKa»;

— BKa3aHU BapiaHT NPaKTHYHO HEMOXKJIMBHUH Yepes3 Te, 110 BKa3aHi
KypCH IS 3ralaHuX CHELiaJbHOCTEH YacTo YHTAIOTHCS MapajelbHO, a ULl
IH)KCHEPHUX CICIIaIbHOCTEH BUAUICHHS BKa3aHUX PO3NLUIIB Y OKpEeMi KypcH
HE peajbHe;

— BU3HAYAJIBHUI BIUIMB HAa B3aEMHE PO3MIIICHHS PO3AUIIB KypCy
MaTeMAaTHKH MAarOTh HE MipKyBaHHS (haxXiBIiB — MaTEMATHKiB, a MoOaKaHHS
BUITYCKHHX Kadenp;

— BPaxXxOBYIOUH IIONEpPEIHE, JEKTOp, SKUil YHTa€ Kypc BHUIIOI Ma-
TEMAaTHUKH Ma€ MpUHAaWMHI MOpajbHE MPAaBO B MeKaxX HAasBHUX Y HBOT'O
CTeTIeHIB CBOOOIM Ha HAWOULTBII KOMGOPTHY I HBOTO OCOOHCTO MOCIi-
JIOBHICTh BHKJIaIy PO3ALUIIB, L0 AO3BOJISE HOMY HaWKpaliuM YUHOM J0-
HECTH Matepiall 10 CTYICHTIB.

MPOBJEMHU ®THAHCOBOI'O 3ABE3INEYEHHS
MPO®ECINHOI OCBITH

Kapmawosa JI. A.*, Karycenko B. B.?

Y enmpanonuii incmumym nicasounnomuoi oceimu
JIBH3 «Yunisepcumem menedrcmenmy oceimuy» HAIITH Ykpainu
M. Kuis, eya. Civosux Cmpinvyis, 52a
2 IpnincoKuti Oeparcasnuii KONEONH eKOHOMIKY MA NPasa
Kuiscoka 06n. m. Ipninw, yn. Yuisepcumemcoka, 31
E-mail: *lkartashova@ua.fm, 2wkalusenko@ukr.net

[MutaHHS PO3BUTKY OCBITHIX TOCIYr € KJIIOYOBHM acleKTOM Y
ITiIBUIICHHI €KOHOMIYHOTO 100p0o0yTy CyCHUILCTBA Ta €KOHOMIKH KpaiHU Y
uinomy. IIpaBo Ha 3100yTTS OCBiTH TapaHTyeThesi KoHcTHTyIi€lo YkpaiHm.
OnHe 3 IPIOPUTETHHUX 3aBIaHb JIEPKABH — 3a0€3MEUeHHs] PIBHOTO JOCTYITY
O CHCTEMH OCBITH JUIi BCiX BEpPCTB HACENICHHA Ta HAJaHHSA SKICHUX
OCBITHIX IIOCIHYT, 5IKi, CBOEI0 4Yeprorw, OyIyTh 3a/J0BOJIHATH OCHOBHI Ha-
HPSIMH PO3BUTKY €KOHOMIKH.

Cy4acHWi PHHOK TIpali XapaKTepU3yeTbCs HasBHICTIO IPOOJeM,
o moTpedyroTh po3B’sizanHs. lle: ckopouenHs BBII ta imBecTumiit, i
3MEHILIECHHS 00CSTiB BHUPOOHMITBA NPOAYKLIl Ta HajaHHS IOCIYT, IO
MO3HAYMIIOCS] HA CKOPOUYEHHI BUTLHUX POOOUYUX MICIlh, MependadeHux s
npareBiIamTyBaHHs oci0 3 mpodeciiiHoo OCBITO0, 1 30UIBIIEHHS AUCTIPO-
mopiii MiX MOMUTOM Ha pobody chiy Ta ii TPOMO3UINEI0, 1 3pOCTaHHS
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YacTKH Hee()eKTHMBHUX POOOYMX MiCIlb, HECTaHAAPTHUX (HOPM 3alHATOCTI
tomo. CBigU4eHHSAM [BOTO HAWBHUINUI piBeHH O0E3poOITTA cepex MOJIOi,
oco0nmBO 0e3 AoCBigy poOOTH, 3HIKEHHS PiBHA MOTHBAlil BHIIYCKHHKIB
npodecifHNX HaBYANBPHUX 3aKIaliB [0 IPAleBIAIITYBaHHI Ha poOodUi
MICIIS [T BUKOHAHHS HeKBaTi(hiKOBaHOT Ta HU3bKOOIUIAYYBaHOi mparti [1].

IIpaBo Ha 3m00yTTSI OCBiTH rapaHTyeThcsi KoHCTHTYIiEIO YKpaiHM.
OnHe 3 PIOPUTETHHUX 3aBIaHb JEPKaBH — 3a0€3MEUeHHs] PIBHOTO JOCTYITY
JI0 CHCTEMH OCBITH IJIsI BCIX BEPCTB HACENEHHA Ta HAaJaHHS SAKICHUX
OCBITHIX TIOCTYT, SIKi, CBOEIO YEpProro, OyOyTh 3alO0BOJBHATH OCHOBHI Ha-
MPSIMH PO3BUTKY €KOHOMIKH.

[IpodeciiiHo-TeXHIYHA OCBITa — II¢ CKJIaJ0Ba CHUCTEMH OCBITH
VYkpaiHy, o € KOMIUIEKCOM TearoTivHHUX 1 opraHi3aIiifHo-yIpaBliHChKUX
3aX0/liB, CIPSIMOBAaHUX Ha 3a0e3MeueHHs OBOJIOAIHHS TPOMajJsIHAMH 3HaH-
HSMM, YMIHHAMH 1 HaBMUYKaMM B OOpaHii HUMHU rany3i mnpodeciitnol
TISUTBHOCTI, PO3BUTOK KOMIIETEHTHOCTI Ta MpogecioHalizMy, BHXOBaHHS
3arajpHOi 1 mpodeciiinol KynbTypu. 3000yBaeThes y NMpodeciiHO-TeXHId-
HHUX HaBUAIBHMX 3aKkiaznax [1]. IcHyroua cucrema npodeciiHOl miArOTOBKU
MaiOyTHIX (axiBIiB Mae OyTH peopraHi3oBaHa 3 ypaxXyBaHHSM peajbHUX 1
BUIIEPEKYBATbHUX ITOTPEO EKOHOMIKU KpaiHH.

®dinaHcoBe 3a0e3MCUeHHs OCBITH € OCHOBHOK YMOBOIO 3a0e3-
MEYCHHS SIKOCTI OCBITHIX IIOCIYT, MIATPUMKH KOHKYPEHTOCIPOMOXKHOCTI
HaBYAJILHHX 3aKJIaJ(iB HE JIMIIE B MEXaX JAEpKaBH, a i Ha CBITOBOMY PHHKY.
HeoOxinHo BpaxoByBaTH 3apyOiKHUIA JOCBI SIK Y MUTaHHI A€UEHTpatizalil
(iHaHCOBOrO 3a0e3meveHHs, TaK i y BU3HAUCHHI 4YiTKOI (opMynn (iHaH-
cyBaHH, sika 0 Oyna chopMoBaHa Ha eIEMEHTaX MPO30POCTi 1 TOCTYITHOCTI.

3aknaau npodeciiiHol OCBITM MarOTh pi3HE CIpSAMyBaHHsS 1 Ha-
JAOTh COTHI mpodeciit s pi3HUX ray3eil ekoHoMiku. TpeTrHa 3aKiajiB
(6mm3bko 33 %) mpuIazae Ha 3aKNAAM OCBITH, SIKI TOTYIOTH (DaxiBIUB /I
MIPOMHUCIIOBOCTI, 29,5 % — s cinbChKOTO TOCTIOAapcTBa, Om3pko 17 % —
Uit OymiBHUITBA, Tpoxu Oinmbire 7 % — amsa cdepu mocmyr, Aemo MeHIne
BiZ 6 % — U1 TOPTiBJI Ta rPOMAaJCHKOro XapuyBaHHs, 5,5 % — i TpaHc-
mopTHOI ramy3i, 6mmu3pko 1,3 % — mma XKKI' i menme 1 % — mia chepu
3B’s13Ky [2]. B Ykpaini po3po0ieHo Ta 3anpOonOHOBAHO JI0 PO3TIISALY 3aKOHY
Vxpainu «[Ipo mpodeciiiny (npodeciiino-texuniuny) ocity» [3]. IIpoekr
3aKOHY, 30KpeMa, Ieperiiaae 3MicT npogeciiiHol CBITH, Mepeaae Ha MiCI
YOPaBIIHHS I[I€I0 CUCTEMOIO, OCOOJMBO B KOHTEKCTI 3aMOBJICHHSA Ta Bij-
MOBITHOCTI MIATOTOBKU KaJApiB MOTpeOdaM MICIEBOIO PHHKY Mparl, Bii-
KpPHBa€ MOJKJIMBOCTI JIyalbHOI OCBITM — SK BHU3HAHOI CBITOM NPaKTHKU
MiAroToBKU poOiTHHKIB [3]. 3rigHo 3 BugaTkamu JlepkOromxety YKpaidu, B
nepiog 2016-2019 pokis, obcsiru i quHamika QiHaHcyBaHHS NpogeciiHo-
TEXHIYHOI OCBITM MaroTh TEHJEHLII0 10 3poctanHs. ¥ 2016 p. cyma cra-
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HoBuua 6,2 mipn rpH, y 2017 p. — 9 mupa rpH, 2018 p. — 10,4 mipa rph, 2019 p. —
16,3 mupn rpH [4].

Bupimenns npobieMn Mae 3IHCHIOBATHCH B PO3pi3i KIFOYOBUX
mpobieM cydacHoi nmpodeciiiHoi ocBiTH:

— no0ymyBatH e(h)eKTHBHY MOJIEIb YIIPABIHHA MPO(eCiifHOI0 OCBITOI0;

— pO3pOOHUTH HOBY CTPYKTYpPY Ta ONTHMAalbHY MEpexy 3aKialiB
npodeciitHoi ocBiTH;

— (iHaHCcyBaHHs 3aknafiB NMpodeciiHOi OCBITM MOBHUHHO 3Ailc-
HIOBATUChH BIAIOBIJHO 10 OOTPYHTOBAHO BM3HA4YEHUX OOCSTIB, HAIIPSMIB Ta
PIBHIB MIArOTOBKH KBaJi(hiKOBaHUX KaJPiB.

Takum umHOM, (iHaHCyBaHHS MpodeciiiHOl OCBITH 3a paxyHOK
OroKeTHOTO (DiHAHCYBAHHS MMOBHHHO CIIPSIMOBYBATHUCS BiJIOBITHO O I0-
TpeO® nepikaBu, sKa MOBUHHA 3a0e3NedyBaTd POOOYMMHU MICISIMH BHITYCK-
HUKIB, IO CIPHUATHME 3MEHIICHHIO Oe3po0iTTs cepell BUITYCKHHKIB Ha-
BYANBHHX 3aKyaniB. OOcATH BUAATKIB Ha MpodecifHO-TEeXHITHY OCBITY HEO00-
XiTHO 301TBITYBaTH 3BaKAIOYH Ha MOTPEeOH, SIKi BHHUKIIH B i cepi.
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OCBITH SIK IIEHTPIB YIIPaBJIiHHS B YMOBax JELEHTpatizalii» crajo Heoo-
Xi1THUM, OCKUIbKM JepiKaBHa IMOJiTHKa YKpaiHu B cdepi MicLeBOro camo-
BpsIIyBaHHsI Hajana 3MOTy CTapTyBaTh pedopmaM y pi3HHUX COLIaJIbHHX
ctepax, 30kpeMa — B ramysi ocBitd. 3akoH Ykpainu «IIpo moOpoBiibHe
00’eqHaHHg TepuTopianbHuX rpoMan» (2015 poky Ne 157-VIII) HagaB mMox-
JIUBICTH po3movyaTd (GOpMyBaHHS 0A30BOTO PIiBHSA MICIIEBOTO CaMOBPSIY-
BaHHA. byno ctBopeHo 878 00’eqHaHMX TepUTOpiaTbHUX rpoMay (Hamalli —
OTT), y AKUX MPOKUBAE 9 MITH TPOMAJISH; BiAOYIIOCS 3pOCTaHHS MiCIIEBHX
6rokeTiB [1]; po3moyaTo CTBOPEHHS MEPEXKi OIOPHMX 3aKjIaaiB ocBitH [2].
VY ocBiTHIl Tay3i YKpaiHA NPIOPUTETHAMH TPOIECAMH BU3HAYCHO JIEMO-
KpaTH3allito, ACHCHTPATI3allii0 YIPaBIiHHI OCBITOIO, MEPEXia J0 AepP:KaBHO-
IPOMaJICKOI MOJENI YIpaBIiHHS B 3arajbHiil cepeiHiil ocBirTi, mepena-
BaHHS IpaB PO3B’s3aHHS NPOOJIeM Ha HAWONMKYMIA ISl TPOMAJISIH PiBEHb,
pauioHaizamiss Mepexi 3aknaaiB OCBITH B KpaiHi Touio. BaxiauBy poinb y
pedopmaniiHiX 3MiHAX B OCBITI BiJIBEJICHO YMPABIIHHIO. Y 3aKOHOIABYIi
0a3i aKkICHTOBaHO yBary Ha HEOOXITHOCTI MOJEPHi3allii CHCTEMH YIpaB-
JIIHHS OCBITOIO, TOIIYKY Ta BIPOBA/KCHHIO 1i HOBHX BIIKPHUTHX 1 JEMO-
KpaTHYHUX MOJEJICH, MEXaHi3MiB pO3IOALUTY KOIITIB, PO3BHUTKY IapT-
HEpCTBa 3 TPOMAJICEKUMU 1HCTUTYIIIMU. PesynpTatn onuryBanHs 1266 ke-
piBHUKIB ocBiTh i3 20 obmacteit Ykpainu, mo craHoBuTh 7,3 % Bim 3a-
rampHOI KiBKOCTI ympaBmiHmiB (ctanoM Ha 2015/16 H.p.) mo3BomwiIn
BUSIBUTH NPUYMHU Hee(DEKTUBHOTO YIPABJIiHHS OCBITOIO Ta rajlbMyBaHHS
BIIPOBA/KCHHS CHCTEMHHMX 3MiH B OCBITHIN ramysi. Y pe3yibTaTi aHaizy
OTPUMaHUX JIaHUX BUOKPEMJICHO TPH OJIOKH 0OCTaBHH.

Bnok 1 crocyeThCsl BIIaCHE CHUCTEMH YIPABIIHHS 3arajibHOIO
CepeHbOI0 OCBITOI0. SIK HaWOLIbLI 3HAUYYNly BHOKPEMJICHO HEBIiJIIOBIJI-
HICTh (OPMH YIPaBIiHHS LUBUII3ALIHOMY €Taly PO3BUTKY CYCHIbCTBA,
HAasBHICTh KOPCTKOI ympaBiHchKkoi BepTukaii (60 % pecrnoHneHTiB Haxamu
Taky BinnoBiap). Pemra mpuunH HeeEeKTHBHOCTI YNpPaBIiHHS OCBITOIO
MTOPOJUKYIOTBCS CaMe IIEF0 00CTaBHHOIO, a came:

1) nyOnroBaHHS 1 37OBXHBAHHS BJIAJHMUMH I[OBHOBaKCHHAMH,
HEMPO30PiCTh MPUHHATTS yrpaBmiHChKuX pitieHb (91,0 %);

2) HaaMipHa LEHTpati3allis, «30BHIIIHE yrpaBiiHHD» (87,0 %);

3) 3acrapina momens cuctemu ocsitu (83,0 %);

4) HU3BKHIT PIBEHb PO3BUTKY TPOMAJICHKHX CTPYKTYP B YIPaBIiHHI
ocsirtoro (78,0 %);

5) mepienicts B ocBiTi (55,0 %).

Bnox 2 cTocyeTbcs HE3aJIOBIUIBHOTO Ta HepallioHAJILHOTO (iHaH-
cysaunst ocsiti (81,0 %). Ile BimoOpaxkaeTsCcst y HEPIBHOMIPHOMY PO3IIO-
Jini QiHaHCOBMX BHTpaT Ha OCBITY OJHOTO Yy4Hs, HEe(EKTHBHHX Me-
xaHi3Max (iHaHCyBaHHS.
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bnox 3 — 06cTaBuH, M0 CIPUYMHIOIOTH HECPEKTUBHICTh CUCTEMHU
YIIpaBJIiHHS, TOJSrae B 0OMEXEeHHI CBOOOIM KEPIBHUKIB 1 BIICYTHOCTI HIKiNIb-
Ho1 aBToHOMIT (58,0 %).

CTBOpEeHHSI ONOPHUX 3aKIadiB OCBITH B yMOBax JAelEHTpaizarii
BHMAara€e Bil HUX BUKOHAHHS IMEBHUX (QYHKLIH, SKi MOTPeOYIOTh TepMi-
HOBOTO BHBYCHHS Ta MoOjeNtoBaHHA. OTpUMaHi pe3ynbTaTd MarOTh BHKO-
pucTOBYBaTHCA AK Oa3u 3HaHb U OOIPYHTYBaHHS, IUIAHYBAaHHS oOpra-
Hi3al[ifHO-TIeJarorivHAX i €KOHOMIYHUX 3acal (YHKIIOHYBaHHS 3aKIaliB
OCBITH Ta e()eKTUBHOTO YNPaBIiHHA HUMH SK CHCTEMOIO 00’€KTiB, KOXKEH 3
SKHX B CBOIO YEpry € aKTHBHOI CHCTEMOIO. 3aBJaHHS BH3HAUYCHHS 30B-
HIIIHIX BJIACTHBOCTEH CHCTEMH «OMOpPHA KOl + (imii» Ta dyHKIioHATY
3B’SI3KYy «CHUCTEMa — CEpeIOBHIIEe» HEOOXiJTHO BHUKOHATH, KEPYIOUHUCH SIK
HOPMAaTHBHUMH JOKyMEHTaMH, TaK 1 IaHUMHU, OTPUMAHUMHU 33 Pe3yJib-
TaTaM¥ JOCIHIPKeHb NOAIOHUX CUCTEM, 30KpeMa — y 1HIIMX KpaiHax. Tinbku
Maro4M JOCTaTHHO BHYEPIIHI JaHi IIOJ0 BIACTUBOCTCH CKIAJHUKIB CHC-
TEeMH, iX B3a€MO3B’S3KiB 1 B3a€MHUX BIUIMBIB, YaCOBHX XapaKTEPUCTHK
BiIKJIMIKIB CHCTEMH Ha 30BHIIIIHI BIUIMBH, MOXXHA BHOYJJOBYBaTH JUHAMITHY
MOJENIb CHUCTEMH Ta CTPATerilo KepyBaHHS HE. TakuxX IOCIHiIKEeHb
MIPOTATOM OCTaHHIX KIJBKOX JAECSATWIITh 32 KOPAOHOM OYyJIO IpPOBEICHO
JOCUTH 0araTo, OCKUTBKH Ipo0JIeMa KiTbKICHOTO 3MEHIICHHS KOHTHHTCHTY
3aKJIa/iB CePEAHBOI OCBITH, 30KpeMa — B CUIBCHKIM MICIIEBOCTI, COIIAIbHO
00YMOBJICHA TEXHOJIOTI3AI[EN CLIbCHKOTOCIIONAPCHKOr0 BUPOOHUITBA [4].
Ha piBHI oKpeMoOro 3akjajy OCBITM BIUIMB PO3Mipy HaBUYaJIIbHMX TPy Ha
SIKICTh Ta €EKOHOMIYHY €()eKTHBHICTb OCBITH JOCIIIKEHO Y [5, 6]. OTpumani
JlaHl MiATBEPKYIOTh MPHUITYLICHHS IOJ0 TOrO, IO pe3yJbTaTu (SKICTh)
HaBYaHHS 00EPHEHO MPOIOPIIKHI KUIBKOCTI Y4YHIB y KJIaci Ta, pa3oM 3 THM,
iCHYBaHHS HWKHBOI MEXI Ii€i KiJTbKOCTi, HEOOXiTHOT U1 YMOKITHBICHHS
3aCTOCYBaHHS I'pyNoBHX (GOpM HaBuaHHA. PasoM 3 TuM, ymnpaBiiHCHKHIT
KOHTEKCT (YHKI[IOHYBAaHHS TPy 3aKJaJiB OCBITH, MiX SKHMH ICHYIOTbH
posnineHHs (yHKLIH, Ta sIKi yTBOPIOIOTH IIEBHY i€papxiro, Maiibke He-
nociimpkeni [3]. Takoxk ciin akUeHTyBaTH yBary Ha TOMY, IO B icTopii
LUBLUT3amii BiACYTHI NPUKIAAM ICHYBaHHS JEMOKPAaTHYHO-JIIOEpaIbHOTO
OCBITHBOTO 3aKJagy (KW € aKTUBHOIO CHUCTEMOIO, B SKill BUHUKAIOTH 1
PO3MI3HAIOTECSA HOBI MPOOJIEMH Ta 3HAXOAATHCS NUIAXH X MOJOJAHHA) Y
TOTaJiTapHIi abo aBTOpUTAapHii AepkaBi, 1, HABMIAKH, MPUKIIAAN iICHYBaHHS
Yy JIEMOKpaTU4YHIH JIep>KaBi CHCTEM OCBITH, OpraHi30BaHOi 3a MPUHITUTIOM
«BEPTUKAIBHOI MipaMiany, 3aJIeKHOI BT OJIHI€T 0cOOM — 1i KepiBHUKA.

VYpaxoByrouu Te, 1110 HUHI B HaIIil KpaiHi Ha 3aKOHOJABYOMY PiBHI
3alpONIOHOBaHa Il yNpOBAa/DKYEThCSl YHIKaJbHAa OpraHizamiiiHa CTpyKTypa
3aKJaJiB 3aranbHOi CEepefHbOi OCBITHM «omopHa Imkona + s (¢pimi)y,
JIOIIOBHEHA CTPYKTYPHUMHU MiZpo3aiaMH i (PyHKLISIMH, SIKUX HE iCHYBaJo
paHimre, Ipu 4oMmy ¢inii € TepuUTOpiaJbHO BHOKPEMIICHHMH, ajle HE yTBO-
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PIOIOTH IOPUAMYHOI OCOOM, HEOOXiJHE MOCHIKCHHS W MOJICIIOBAHHS
JISTIBHOCTI CTBOPIOBaHMX CTPYKTYp. 3Ba)Karouyd Ha OTPHMAaHi JaHi LI0/0
Hee()eKTHUBHOTO YIPAaBJIiHHS 3araJIbHOI0 CEPEIHBOI0 OCBITOIO, K MPo0IeMu
JOCII/DKEHHSI MOJKHa BHOKPEMHUTH CYNEPEYHOCTI MIK: HEOOXiJHICTIO
MOJIEpHI3aIlii CHCTEMH YIPAaBIIHHS 3aTallbHOI0 CEpEIHBOI0 OCBITOIO, Y T..
OCBITHIMH OKpyraMW W OMOPHHMH IOKOJIAMH Ta HEJOCTAaTHICTIO po3pood-
JABUOTO 3a0e3MEeUCHHS; HEOOXITHICTIO BUKOHAHHS YIIPABIIHCHKUM MEpCO-
HaoM (DYHKIIH, SIKi 32 TOTEepeIHBOi OpraHi3alliifHOl CTPYKTypH He Oymu
oMy mpuTamaHHi, a00 He Oyn¥ BH3HAYAIFHUMH U YCHIIIHOI peai3amii
3aB/IaHb 3aKJajly, Horo miapo3aiiiB. Takoxk ciiji ypaxoByBaTH HEJIOCTaTHICTh
BITYM3HIHOTO i 3apyOi’KHOTO JOCBiy 3a3HaY€HOI MisUTBHOCTI.
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HazaJl; OTKJIOHEHHWE; pa3MblluieHue; oTpaxkenue [l, c. 436]). B BCD
pedrexcuio onpenenuin Kak «popMy TEOPETHIECKON NIESITENbHOCTH Yello-
BEKa, HANpPAaBJICHHYIO Ha OCMBICICHUE CBOUX COOCTBEHHBIX JEHCTBHUH M MX
3aKOHOB, W JAEATEIBHOCTh CAMOIIO3HAHMS, PACKPBIBAIOIIYIO0 CHEIU(PHUKY
QyXOBHOTO MHmpa denoBeka» [2, c¢. 55]. C mpyroil CTOpOHBI, «... aHATH3 U
OLIEHKA JAEATEIBHOCTH YYAIHMXCS C Pa3sHbIX MO3ZUIMHA ITO3BOJIAET OIpe-
JeNsTh HOBBIC HANpaBICHHSA B opraHm3anum» [3], B ToM uucie mpod-
OpHETalMOHHON pabOTBl CaMOTO YYMTENsl, aKTUBH3ALMH B 3TOM HAaIlpaB-
JICHUH y4eOHO-TI03HABATEIbHON AEATEIBHOCTH IIKOJILHUKOB.

[TokazaTteneM peguieKCHM — OCMBICIEHHOCTH Y4aluxcs HHQOp-
Maluu 00 3KCKypCHOHHOM O0OBeKTe — OyIyT KadecTBO, ITyOWHa, Ipe3eH-
Tanus OTYeTa IO IOMCKOBO-IIO3HABATEIBHOM JalbHEHIIEH AESITEeIbHOCTU
LIKOJILHUKOB. [103TOMY 11€1ec000pa3Hbl OTYETHI 10 BBIMOJIHEHUIO 3aJaHui,
B TOM UHCJI€ B BUJIE IIPOEKTOB C TEMATUKOM, aHAJIOTUYHON SKCKYpPCHOHHOM,
TEMO, SIBISTFOLIEHCS IPOJOJKEHHEM TEMBI 3KCKYPCHH TTPO(OpHETaInOHHON
HampasJeHHOCTH. Hanpumep, ciemyroniyie BUIbI 3alaHnil U TPOEKTOB, Mpe-
JlaraeMble yJariuMcst IOCIIe ONPEICNICHHBIX YIEOHBIX SKCKYPCHH 110 (DU3HKeE:

— Y3KOTO COZIEpKaHUs — MPU U3YYEHHH OTAEIBHBIX TEM 1o (pusmke
panMoHaNbHbI 3a/1aHMs, CBSI3aHHBIE C IKCKYPCHOHHOM HMH(pOpManumei: 1o
COCTaBJICHHUIO U PEIICHHIO 33/1a4; PACCMOTpEHHE IPUMEPOB pEIIeHU 3a/1ay;
LIMKIIBI 33]1a4; ONKcaHne MpodeccHii, ¢ KOTOPbIMH YUEHHKH O3HAKOMUIIUCH;

— 0030pHBIE — CaMOCTOSITETIbHAS MM KOHTpOJIbHAs paboTa H3
Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX 3aJ1ad, CBS3aHHBIX C HKCKYPCHOHHBIM
00beKkTOM; onucanue npodeccuii ¢ KOTOPHIMH YYEHUKH T03HAKOMHIINCH,
paccyxneHus, Tae 3TH NpodeccHr HCIONB3YeTCsl elle WM MOTYT OBbITh
HCIIOJIb30BaHBbI;

— KOMIUIEKCHBIE (MEXIPEIMETHBIE) — COCTaBJICHHE KalleHaapen
OTKPBITHH, Ouorpaduyeckux CBEIEHHH, BUPTYaJbHBIX AWAIOTOB MEXKIY
YYEHBIMH, U300peTaTessiMi; BUPTYAIBbHBIX MOHOJIOTOB, IHAJIOTOB, CIOPOB
MEXAY pasHbIMH NpodeccusiMH W T.I.; COCTaBIEHHE W pEIICHHE KauecT-
BEHHBIX M KOJIMYECTBEHHBIX (KOMOMHMPOBAHHBIX) 3ajad, CBS3aHHBIX C
nHpopManueit 06 IKCKypCHOHHOM 00BEKTE;

— Ha TPOU3BOJICTBO — IMPAaKTHYECKHE MPOEKTHI MO: BOCCTAHOBIIE-
HUIO MakeTa O0bBeKTa (YepTeXk, PHCYHOK, KOMIIBIOTEpHas MOJeNb, W3
Pa3IMUHBIX MaTEPUAIOB); HPEIJIOKEHHUIM BO3MOXKHOTO YCOBEPIIEHCTBO-
BaHMs NPOW3BOJCTBA WJIM )K€ PACUIMPEHUs] aCCOPTHMEHTA MPOU3BOANMOI
MPOXYKIUK C YYETOM MPOM3BOJICTBEHHBIX MOINHOCTEH; (ororasera o
npodeccHsix, ¢ KOTOPHIMU [TO3HAKOMWINCH Ha MPEANPHUITHH, U OIHCAaHUEM
HUX 0COOEHHOCTENH;

— Ha npupony — ¢dopmupoBanue ¢GoroansoomMa Wi (ororajiepen
Ha 6aze MHTepHeT-nopTana 00pa3oBaTeIbHOTO YUPEKACHHUS WM TPYIIIBI B
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COLMAJIBHON CeTH, a TaKkKe (POTOCTEHNIOB C U3JIOKEHHBIMH OCOOCHHOCTAMH
JAHHOTO 00BEKTA, IKOJIOTUUECKON CUTyalnel Ha HeM;

— B My3el, Ha BBICTaBKH, K MCTOPUKO-KYJIbTYPHBIM MaMSITHHUKaM
permoHa — cocrariieHue (oroanbooma, GoToraneper ¢ KCIOHATAMH, JI0-
MOJHAOIIUMH 3KCIIO3UIHUI0, MOAPOOHAs MPE3EHTALMs BCEX IOMO00HBIX
00BEKTOB Ha TEPPUTOPHH PErHOHA; (GOPMHPOBAHUE CTCHAA-POTOOTYETA O
npodeccusx, KOTOpbIe IPUIACTHBI K 00BEKTaM AKCKYPCHH; COCTABICHHE H
peIIeHHEe KAauyeCTBEHHBIX M KOJIWYECTBEHHBIX (B TOM dHCIE KOMOHMHHUPO-
BaHHBIX) 3a/1a4 KyJIbTypPHO-HAYYHOTO, KyJIbTYPHO-CTOPUIECKOTO COMEPKAHNS
WJIN TIO TIOJTYYEHHBIM (OTOTpadusaM, HILTIOCTPAUSIM, PEIPOLYKIHAM;

— B Hay4YHO-HCCIIEIOBATEIIbCKYIO JIAOOPATOPHIO — KOMIUIEKTOBAHHE
razerbl-oTooTueTa 00 IKCKYPCUH U 0 MPOPECCUsIX, KOTOPbIE MPUYACTHBI K
HaY4HO-HCCIIE0BATEILCKON JICATEIBHOCTH U 00ECHeyrBaloue HayqyHyIO
JIeATENIbHOCTh; BOCCTAHOBJICHHE HEKOTOPBIX SIMHU30JI0B Hay4YHO-HCCIIENO-
BaTeJbCKOM paboThl, CBSA3aHHOW ¢ JesrenbHOCThIO naHHoi HWJI (HUU,
oOcepBaropueii, O0TaHUUECKHM CaqoM M T.II.); U3y4eHHe MHpopmauuu o
MOJOOHBIX HCCIIENOBAaHMAX, NMPOBOAMMBIX, Kak B P®, Tak m 3a ee mpe-
JenaMu, oQOpMIICHHE ITPE3EHTALNN Ha 3Ty TEMY;

— y4eOHO-TIpO()OPHEHTAIIOHHAS: CAMOCTOSTEIbHBIC U3BICKaHUS Ha
Tembl: «UTo OBI 1 caemnan, ecnu Obl padoTan ...7», «UTo HajgoO 3HATH, eciu 5
X04y CTaTh ...7» U T.IL; 0OPMIIEHHE CTEH/A, I'a3eThl, (PoTOOTUETA H T.1. O
npodeccusx, KOTOpble 3aMHTEPECOBAIM IIKOJILHUKOB Ha IKCKYPCHH (311€Ch
Ba)KHO, 4TOOBI YYEHHMKH BBIOpaM Ty mnpodeccHio, UMEHHO KOTOopas HX
yBIIEKJIa, @ HE Ty, KOTOPYI YKQKET Y4YHTElNb); BBIIOJHEHHE IOMCKOBO-
M03HABATENbHON paboThl MPO(OPUEHTAIIMOHHOM HANPABJICHHOCTH IO TEMa-
TUKE BBIOPAHHOW yYalMMCsI CAMOCTOSTENBHO.

B MeTonuke mpoBeneHHs IKCKYPCH 10 (u3MKe CYIIECTBYET TpH
JTama: MOArOTOBKa (OpraHM3anus), 3KCKypcus (IIpOBEACHHUE), MO/IBEACHNE
nuToroB (peduiekcHBHAs AEATEIBHOCTh). B mpolecce MOATOTOBKM Tpog-
OpPHEHTALMOHHAs COCTAaBIISIONIAS MOKET BKIIIOYATh B ceOs:

— KYJIbTYpPHO-HCTOPHUYECKYIO KOMIIOHEHTY (MCTOpHYECKasi crpaBka O
NIPEANIPUSTHN: YeM 3aHHMAJIOCh, YTO MPOM3BOAMIO PaHbIIE, 0OCOOEHHOCTH
Ipou3BO/ICTBa BO BpeMeHa BOB u T.11.);

— o3HaKoMJIeHne ¢ 0a3oi mpodeccuii (cymecTByromue npodeccnu
Ha TpEANpHUsITHN, UCUE3HYBIINE WM HCYe3aole npodeccun, mpodeccud,
TIEPCIEKTUBHBIE [T MPEIIPUATHS);

— 00s13aTeNBHBIN yUeT NMPEeINOYTCHNH YJaIuXCsl.

ITpu npoBeneHNN SKCKYPCUH PalMOHAIBHO:

— JIEMOHCTPHPOBATh Ka4ECTBEHHBIE SKCIIOHATHI, KOTOPBIC HanOoIee
3¢ (PEKTHO PACKPHIBAIOT B3aUMOCBS3HM JIOCTIDKCHUI HAayKH C TEXHUKOW W
TEXHOJIOTUSIMH;

— JIOBEPUTH PACCKa3 CHEUUATICTY IPEIIPHUSTHS;

95



Modern Achievements of Science and Education XIV International Conference...

— MCIOJIb30BAaTh BO3MOXKHOCTH MPUOOLICHUS YYaIIUXCs K IMPOM3-
BOJICTBEHHOMY ITPOIIECCY — «BHEPEHHE B IPO(PECCHION.

Jnst mocTbKeHUsT LEeld BIMSHUS Ha NpoQecCHOHAJIbHOE CaMo-
OTIpENETICHUE YdJalMXcsl pedIeKCHBHAS JEATENBHOCTh IIKOJBHUKOB IIOCICE
MIPOBEACHUSI IKCKYPCHH MOXKET COJEPIKATh:

— peIIeHHe TNPAaKTHYECKUX 3aJad 10 MaTephalaM SKCKypcuw (B
TEKCTaxX 3a/ad HCIONb30BaTh HA3BaHHWE TEX MPOQeccHid, KOTOpbIe PYKO-
BOJST KaKUM-THOO MPOIIECCOM: MAIIMHHUCT Pa3oTHAll COCTaB, KPAaHOBIIUK
KPaHOM TIOZHSUI TPY3 | T.11.);

— COCTaBJICHME M pELICHHE KAa4eCTBCHHBIX M KOJIMYECTBEHHBIX
(u3HYeCKUX 3a/a4 C MCIOJIb30BAaHUEM TEXHHYECKUX XapaKTEepPUCTHUK 000-
PYJIOBaHUs, C KOTOPHIM IMIKOJIBHUKN ITO3HAKOMMIINCH Ha SKCKYPCHUH;

— pa3paboTka sl TMPEANpHATHS WHHOBALMOHHBIX IPOCKTOB
(xKoIeKTUBHAS MM MHAUBHUyaIbHAs IPOCKTHAS IESITEIbHOCTD, HAIIPUMED,
Ha TeMy «Kak momMo4b NpeInpusaTHIO CTaTh JTydIlIe));

— aHaJIM3 PETHOHATIBHOTO PHIHKA TPYy/a H 00pa30BaTelIbHBIX YCIIYT.
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JIEHHM, HE3MIHHHM.
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3a3HaycHe 3HAWIUIO CBOE BimoOpaxkeHHs B HarioHampHil JOKT-
puHi po3BuTKy ocBiTH Ykpainu y XXI cr., 3akoni Ykpaiaun «lIpo Buiry
ocBiTy», KoHlenTyanbHHX 3acaqax pO3BUTKY I1€/IaroTiyHOi OCBITH Y KpaiHU Ta
ii iHTerpauii B eBpomnedchKuii OCBITHIM mpocTip, HarjoHanbHiil crparerii
PO3BHUTKY OCBITH B YKpaiHi Ha mepiog 10 2021 poky Ta iHmHUX Aep>kKaBHUAX
3aKOHOJABUMX MOKyMeHTaxX. lle mepembadae sKicCHO iHIIMH piBEHB OCO-
OucTicHOTO Ta MPOQECiifHOT0 PO3BUTKY (haxXiBI BUIIOI IIKOIH, HOTO 37aT-
HOCTI IO MOCTIHHOTO CaMOBJOCKOHAJIEHHS, IO C€aMO 3MiH, T'OTOBHOCTI
3a0e3neuyBaTu yIpaBIiHHS PO3BUTKOM OCOOMCTOCTI yUHS.

OpienTanis mpodeciiftHol MisUTBHOCTI Texarora Ha OpTraHi3amiro
HaBYAJILHOTO CEPEAOBHIIA, CIPHATINBOIO JJISI OBOJOAIHHS YYHSIMH KOM-
METCeHTHOCTSIMU (HAa OCHOBiI 3aCBOEHHSI 3HAHb, MOTPIOHUX ISl HaOyTTs
JIOCBIZly TMOBEIIHKK y TPAKTUYHHUX CHTYAIIisfX, CUTYaIlisIX COLIaJbHOI B3a€EMO-
Jii) Ha BiOMiHY Big Oprasizaliii HaBYANbHOI MiSJIBHOCTI, CIPSAMOBAHOI Ha
(opMyBaHHs B YYHIB CUCTEMH 3HaHb, YMiHb 1 HABUUOK, — Iepeadavae, sK
MEPEOCMHUCIICHHSI POJIi 1 MiCIl TleJjarora y HaB4YaJlbHOMY HpoLeci, Tak i
npoLecy HaBYaHHSA, OPI€EHTOBAHOTO Ha PO3BHTOK OCOOMCTOCTI yuHs (amke
TeMI, 00CST, AKiCTh, e()eKTUBHICTh 3aCBOECHHS BU3HAYAIOTHCS IHIWMBITyalb-
HUMHU MOXIIMBOCTSIMH, MOTPE0aMU Ta iHTEpecaMu, aKTUBHICTIO CAMHX YUHIB).

Hamu 0oOrpyHTOBaHO Ta EKCIIEPUMEHTAJbHO IOBEICHO €(EeKTHB-
HICTh MIATOTOBKH BYHTENA (I3WKH 3 IUIAKTHYHOTO MEHEKMEHTY. Ilif
JUIaKTHIHUM MEHE/DKMEHTOM PO3yMIEMO CHCTEMY YIPaBIliHHS PO3BUTKOM
0COOMCTOCTI YYHS y MPOIECi OpraHizailii HaBYaJIbHO-MI3HABAILHOI MisjIb-
HOCTI, 30KpeMa y BHBUCHHI (i3uku. [ICHX0IOro-meaaroriaii 0CoOJIMBOCTI
peaiizauii 3MICTy AWAAKTHYHOTO MEHEKMEHTY IPYHTYEThCS Ha 3acazax
TICUXOJIOTIYHUX TEOpiil: ynpaBiiHHS; 3aCBOEHHS Yy MpOLECi Mi3HAHHS; 0CO-
OMCTOCTI; TBOPYOCTI; CAaMOPEryJIALii TOIIO, 8 TAKOXK KOHLENTYaJIbHUX I0JIO-
KEHb TYMaHICTHYHOI IeJarorikv, 10 IPYHTYIOTBCS Ha 3acajax Impar-
MaTHU3My Ta €K3UCTEHIiaIi3My; KOHIENIii pO3BUTKY OCOOHCTOCTI y mporeci
po¢eCIiHOTO CTAaHOBJICHHS.

OBostoiiHHA MaifOyTHIM yuuTeneM ¢i3uKd 3MiCTOM AUAAKTUIHOTO
MEHEKMEHTY nependavae (popMyBaHHsS 3HAHb, YMIHb 1| HABUYOK CHCTEM-
HOTO Ta IHTErpaTHBHOTO XapakTepy, sKi 3a0e3MedyloTh 3/AIHCHEHHS HUM
npodeciiiHoi mexaroriyHoi MiSUIBHOCTI Y KOHTEKCTI YNpPaBJIiHHS IHTEJIEK-
TyallbHUM, €MOIIIITHIM, OCOOMCTICHIM PO3BUTKOM yUHIB.

JIuaakTHUHUH MEHEHKMEHT, 3 OJHOTO OOKYy, 1€ Tpollec peai3arii
OCBITHIX IIiJIel, HampabOBaHUX Y 1€pPapXidHI CTPYKTYypi MEHEIKMEHTY
OCBITH (BiIOOpaXeHNX y OCBITHIX CTaHIAPTaX, HOPMATHBHO-3aKOHOIABYIi
OCBITHIN 0a3i); CKJamoBa IMENaroriyHOT0 MEHEHKMEHTY (ITo3asK Ieaaro-
TIYHU Mpolec 1e 1 HaBYaHHsI, i BUXOBAHHS, I PO3BUTOK, IO BiOyBa€eThCS B
YMOBaX KOHKPETHOI'O OCBITHHO-BHXOBHOT'O 3aKJajay). 3 IHIIOrO — I MHUC-
TenTBo TpaHcdopmanii KyJIbTypHO-ICTOPHYHOTO JOCBiNYy JIIOJCTBA Ta Cy-
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YaCcHHUX MPOTPECHBHUX, B TOMY YHCIIi, HAI[IOHAJIbHUX HAYKOBUX 3JJ00YTKIB y
SIKOCTI OCOOMCTOCTI, IO PEMPE3CHTYIOTh OCBIYCHICTh, CBITOTJISIHI MO3MIIIT,
LIHHICHI Opi€HTalil, 3MaTHICTB 10 CAMOPO3BHUTKY 1 TBOPYOCTI.

JunakTHaHU MEHEIKMEHT, Ha BIAMIHY Bill KOJIMIIHIX CHCTEM
YIpaBIiHHS HaBYAHHSM (SIKi 34€OLTBIIOrO 3BOAMIIMCH J0 peai3amii QpyHKIiH
YIIPaBIIiHHSA: KOHTPOJIIO, KOPEKIIii, OIiHKM 3aCBOEHHUX 3HAHB) CIIPIMOBAHHHA
Ha CTBOPEHHS e€(eKTUBHOTO HABYAJIHHOTO CEPEAOBHINA, y SIKOMY BimOyBa-
€ThCS SKICHE 3aCBOEHHS 3HaHb, HaOyTTA HEOOXiTHWX YMIHP i HABHYOK,
KOMIICTEHIIH y mpoleci AMJaKkTHIHOI B3aemonii. [{lum camumM BiH po3mm-
PIOE YABJICHHS MPO HaBYAJIBHO-MI3HABAIBHY HiSUTBHICTH, K TaKy, IIO OIO-
CePEeIKOBYETHCS UAAKTUYHOIO B3aEMOJIIEI0 Ta TMJAKTHIHUM CEPEIOBHIIIEM.

JMIaKTUYHUA MEHEIDKMEHT € IHTerpaTHBHUM IOHSTTAM SK 3a
CyTHICTIO (OmMpaeTbesi Ha 3HaHHA (axoBi ((i3uKH K Hayku, abo iHIIOT
HayKoBOI cdepu), IeJaroriyHi, NCUXOJOTIYHI, NMCUXOAMIAKTUYHI, METO-
naHi (Qi3UKH K HAaBYATBHOI AUCIUILIIHY), iHPOpMAIitHO -KOMYHIKaIiiTHi,
TEXHOJIOTIYHi, TIeJarOTiYHOT TeXHIKH, YIIPaBIiHH] Y HaBYaHHI (i3UKH), TaK 1
3a crmocobaMu 3acBOEHHS (TIO€THAHHS TPAAWIIHHUX | aKTUBHUX METOIIB
HaBYaHHS; IOEAHAHHA TEOPETUYHHMX METOMAIB (aHATi3, CHHTE3, y3aralib-
HCHHS, YMOBHBOJIY, TIOPIBHSIHHSA, a0CTparyBaHHs, MOJICTIOBAaHHS TOIIO) i3
MIPaKTHYHUME (pO3po0OKa, CTBOPEHHS, KOHCTPYIOBaHHS, JiarHOCTYBaHHS,
ampo0arrii) Ta TOCHI THUIBKUMHA METOJIaMHU.

3MICT JNAAKTHYHOTO MEHEKMEHTY MPE/ICTABICHO JUHAMIYHUMHU
iHpopManiHHO-TISUTbHICHUMU MOJLYJISIMU:

1) mpoexTyBaHHS METOAUYHOI CHCTEMH;

2) oprasizalisi Ta ynpasJiIiHHS Y JUJAKTHYHOMY MPOILIECi;

3) MOJeTIOBaHHS TUIAKTHYHOT B3aEMOIIT;

4) miarHOCTYBaHHS e(DeKTUBHOCTI peajli3allii MeTOINIHOT CHCTEMH.

Peasizanis 3MicTy JUIAaKTHYHOTO MEHEKMEHTY BTiIeHa B ijei
PO3pOOKH TEpCOHAIBHOI CHUCTEMH YINPABIiHHS HaBYaJIbHO-TI3HABAIBLHOIO
JISTTIBHICTIO Y4HIB, a00 cuctemu ynpaiiHHsS HaB4aHHsIM (CYH) dizukn.
CTBOpEHHSI CHCTEMH YINpPABIIHHSAM HaBYaHHSAM (I3UKH IOJATa€ y BiITBO-
PEHHI KOMIIOHEHTIB MEHE/DKMEHTY SK [iSUIbHOCTI: NPOEKTYBAaHHS METO-
JMYHOT cHCTeMH (LIIeNOKIaIaHHsl, IUIaHYBaHHS, CTPYKTYPYBaHHSI, IPOTHO-
3yBaHHS) HABUAHHS, OpTaHi3amis i yIpaBIIiHHI: po3poOKa CHCTEMHU METO/IiB,
3aco0iB, ¢opM opraHizamii JiSUTBHOCTI yUiHHS Ta YHPaBIiHHA 3aCBOEHHSM;
CTBOPEHHS AI€BHX MEXaHI3MiB YNpPaBIiHHS, IO 3a0€3MeUy€eThCS MOJIEIIO-
BaHHSM HaBUAJIHHOTO CEPEJOBHUINA 1 B3a€MO/IIT; T1arHOCTHUKA SIKOCTi CTBOpE-
HOT CHUCTEMH YNPaBIiHHA (SKICTh MPOEKTOBAHOI METOJUYHOI CHCTEMH, 3a-
Oe3redYcHHsT YMOB e(heKTUBHOI B3a€MOIIT, CAMOJIIAarHOCTHKA 1 CAMOMCHEKMEHT).

VYupaBiiHHS PO3BUTKOM OCOOMCTOCTI YYHIB y NpOLeci BUBUCHHS
HUMHU (i3UKH I'PYHTYETBCSI Ha IPOJYMaHUX CTpATETisX OpraHizawii Iuiak-
TUYHOTO CEpeloBHIIa (caMe ISl LbOr0o 3/IHCHIOETHCS MONEPEAHE MPOEK-
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TyBaHHS. METOJWYHOI CHUCTEMHM) Ta JAUAAKTUYHOI B3a€MOJIl (LbOMY CIIpUSE
monepenHs pobora Haa MeTogamu, GopMmamu, 3acobamMu Oprasizamii Ta
yIpaBIiHHS B HaByaHHi). Benuky ponb B ycHimmHiIA peanmizamii 3aaymiB
mearora Bifirpae #oro TBOpUHiA MOTEHIIAT, TOTpebda y MOCTIHHOMY camo-
po3BUTKY. OOrOBOPIOIOYH 3i CTYJCHTaMH, HAIIPUKIIAL, Pi3HI CUTYAIlil B3a€MO-
Iii, IPUXOANMO O BUCHOBKY, IO MOJENH TBOPUYOI JUIAKTHIHOI B3a€MOII1
HaiiOiIpIIe cripusie 0COOMCTICHOMY PO3BHUTKY YUHIB.

HasBHicTE TBOpUYOI AMIAKTHYHOI B3a€MOJIII MpUTAMaHHA IS -
JaKTUYHOTO MPOIIECY Y SIKOMY:

1) 3micr, atMoctepa CriNKyBaHHS, CTHIIb B3AEMHH CIIPHUSIOTH PO3-
BUTKY OCOOKMCTOCTI Y4Hs, ZIOTIOMararoTh Ii3HATH cede sK JIFOJMHY, IUICKaTH
MOYYTTSl BJIACHOI TiAHOCTI, YCBIOMIIIOBATH, IO 3 HUMH PaxylOThcs, BOHU
moTpiOHi, IX MIHYIOTh KYJIBTHBYIOTH IX HETIOBTOPHICTH;

2) mpiopuTeT HANAEThCS CHOPSIMOBAHOCTI HAa (OPMYBaHHS CO-
[iaJIbHO 3HAYYIINX MOTHUBIB YYiHHS, TYXOBHOMY DPO3BHTKY, MOPAJbHOMY
CTaHOBJICHHIO, CIIOHYKaHHS JIO0 CIIBIEPEKUBAHHS, B3a€EMOJOIIOMOTH, Ha-
OyBaHHS JIOCBIJy KOJCKTHBHOI TBOPUYOCTI;

3) BimBemeHo mpocTip (J4ac i MicIie) I TBOPYOCTi, KMITJIMBOCTI,
CaMOCTIHHOCTI, Mi3HAaBaJIbHOI aKTHBHOCTI, CAMOBUPAXXEHHIO, MTPOsIBAM 1Hi-
[IaTHBH 1 BJIACHOT MO3MIIii, BIACHOMY OaueHHIO CIIOCO0IB PO3B’SI3KY 3aB/IaHHS,

4) HaBYaHHSI 3/IIHCHIOETHCS 3 YPAaXyBaHHSIM MCHXOJOTIYHUX 0CO0-
JMUBOCTEH IiTeH Tiel 4 iHOIOI BiKOBOI TPYITH, 3 BUKOPUCTAHHSIM IICHXO-
JIOTIYHUX TMPHUAOMIB aKTHBi3alii MUCIICHEBOI HisUTBHOCTI (HaMalltOH..., 30-
Opasu..., PO3KaxH..., ONHIIH..., TMPOrpai.., YyIBH 1 mepemaid ... TOMIO);
CTHMYJIFOBaHHS MOTHBAIi (TH 3MOXeELL..., CIpoOyli-HO e pas..., a JaBai
iHaKmie... Ta iH.), akTyami3auii JOCBily TUTHHH (NPUTajail..., TOPIBHSIA. ..,
3HAWIN aHAJIOTIIO. ., TIOSICHHU. .. TOIIO)

5) rpa € MeTOIOM HABUYAaHHS i CTUMYJOM PO3BHTKY OCOOMCTOCTI
YUHsI, Pa3oM 3 THM € PO3yMiHHs TOTrO, IO TPYy/JHOI, HeoOXiqHa yMmoBa i
JDKEpENIo PO3BUTKY, aJUKE€ PO3BUTOK 3IMCHIOETHCS B YMOBaxX (yHKIIIO-
HYBaHHS (PI3MYHHUX 1 MCHXOJIOTIYHUX CHJI HA MEXI TPaHUYHHX MOXKIHMBOC-
Tei, 1 i rpaHUYHA MeXa CTBOPIOETHCs TpyaHowmamH (1. AMonamBii).

Ane sk 1 AKy TpYOHICTh IJIAHYyBaTH, B SKOMY HaIlpsMi aKTHBi-
3yBaTH IICHXIYHI CHJIM, SK BECTH NENAroriyHW{ Mporec (SK YHpaBIATH
HUM), 00 ydYeHb MOCTiifHO mepeOyBaB y CTaHi HAINPYXEHOI TyMKH, IIO-
LIYKY, PO3YMOBOI'O i MOPaJbHOTO BIIOCKOHAJICHHSI — 1€ HAJ3BUYAHO BaXK-
JIMBa, po0JIeMa, sIKa BUMarae BiJl IeJiarora MaiiCTepHOCTI i TBOPUOCTI.

SIK BUCHOBOK 3ayBa)KHMO, 1110 3aCBO€HHS CTyJICHTaMH-MaiOyTHIMHU
YUUTEISIMH (PI3MKH 3MICTY AWAAKTUYHOTO MEHEDKMEHTY Y Hpoleci po3-
POOKM HUMH IEPCOHAILHOT CUCTEMH YIPABIIIHHS HaBYaHHSAM (Di3UKH BILIH-
Bae Ha (HOpMYBaHHS METOJIWYHOI 1 TMEJAAroriyHOi MaWcTEepHOCTI, CHpHUsE
PO3BUTKY TIPOeCiiHO-0COOUCTICHUX SIKOCTEH Ta TBOPUYMX 3I0HOCTEH Maii-
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OytHix yuureniB. lle miaTBepIKye eKCIEpUMEHTAIbHE JOCIIKEHHS Ha
npeaMeT e(pEeKTUBHOCTI CHUCTEMH MiJrOTOBKM BYMTENS 3 JAWAAKTHYHOTO
MEHEIDKMEHTY.

[lepcriekTHBY TMOJANBIINX TOCTIDKEHb IIOB’sI3aHI 13 KOHKpPETH-
3aIli€f0 KOMIIOHEHT AUAAKTHYHOTO MEHEIDKMEHTY JUIS 3a0e3eUeHHS yIpaB-
JHHS HaBYAHHSIM Ha Pi3HUX PIBHAX 3aCBOEHHA 3MICTy OCBITH: 0a30BOMY,
3arabHOMY, aKaJIeMiYHOMY, PO iTFHOMY.

Jlitepatypa
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TOTOBII cy4acHOro Buurtens (isuku : monorpadis / M. B. Omauko. —
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CYYACHI TEHAEHIIII Y METOIULI BUKJIAJAHHSI
YKPATHCBKOI MOBHU SIK IHO3EMHOI

To3ousxosa JI. €.
Xapxkiscokuti Hayionanvuuti ynieepcumem imeni B.H. Kapasina
E-mail: poz.lub@ gmail.com

Mertoka BHKIAJaHHS YKpaiHChKOI MOBH SIK 1HO3EMHOI SBIISIE
0000 YaCTHHY 3arajbHOi METOJMKH BUKJIAJaHHS 1HO3EMHHX MOB. MeTo-
JMKa € TYMaHITapHOIO HayKOlo, IO JOCIi/DKYE TEOPETHYHI Ta NMpPaKTHUHI
3aKOHOMIPHOCTI TIpOIECY BHUKJIQJAHHS MOBH B pI3HMX yMoBax. BoHa
CHMPAETHCS HA KIACHYHI TPaAMIil, MOPS] 3 UM 3’SBISIOTHCS SKICHO HOBI
imei, mpuHIMY, HanpsiMu. HoBe He 3amepedye cTapi 37100yTKH METOANKH, a
migifiMae i Ha HOBHI piBEHb.

3HauYHNM BHECKOM y METOJMKY BHKJAJaHHS YKpaiHCHKOI MOBH SIK
iHo3emHoOi € mocmimkeHHs S. Imamup, 1. XKosronixko, 1. Kymmip, I. ITet-
penka, O. Tpocturcrkoi, I'. Toxrtap, H. Ymakooi Ta iH.

T'onoBHa puca cyyacHOI METOIMKH BUKJIAAAHHS YKPAiHCHKOI MOBU
SIK IHO3eMHOT — BUPIIIyBaHHs MTPOOJIeM, ITOB’SI3aHNX 3 OIIaHYBaHHSIM MOBOIO
KOKHUM y9HeM. SIKmio panimie roloBHHM Oyno — SK HEOOXiZHO HaBYaTH
MOBH, TO y Hallll YacH — SIK YY€Hb 3acCBOIO€ MOBY. Lle BHCYyHYyIIO ineto iHau-
Bimyauizarii: CTyIeHT — 11e 00 €KT i aKTUBHHU cy0’€KT HaBYaHHS. Bcei mroan
BOJIOJIIOTH PiJIHOIO MOBOIO HE OJHAKOBO, Yy HHX pi3HI KOMYHIKaTHBHI
KOMITETEHITi1, TO % 1 TPY BUBYCHHI YKPaiHCHKOT MOBH CTYJCHTH 3aCBOIOIOTH
Pi3HI KOMYHIKaTUBHI KOMIIETEHIII.
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BaxiBoio CKJIaJ0BOI0 METOIMKH € YOTUPH B3a€EMOIIOB’s13aH1 pO3-
oim: 1) KOMyHIKaTHBHA KOMIIETEHINS; 2) OBOJIOJIHHA KOMYHIKaTHBHOIO
KOMITETEHIIi€10; 3) TEXHOJIOTis HaB4YaHHs; 4) YMOBH HAaBYaJIbHOI'O MPOIECY.
EdexTuBHICTS BHKIATAHHSA YKpaiHCHKOI MOBH 3aJIeKHTHh BiJ 30amaHco-
BaHOTO 3aJy4€HHs YCiX NPHHIMIIIB, JOCSATHEHb, NMPAKTHYHUX PEKOMEH/a-
1iil, o mogaHi HacaMIlepel y IIMX YOTHUPHOX po3xinax. Hampuxman, mpu
IUIaHyBaHHI poOOTH Ha KOMII'IOTEpl HEOOXIJHO 3BakaTH Ha Take: 1) sKi
caMme 3HaHHS Ta BMiHHA KOMYHIKaTHBHO{ KOMIIETeHIIi HEOOXiTHO 3aCBOITH;
2) sKi iHOUBIIYyaNbHI MPOLIECH OBOJOMAIHHS MOBOIO NOTPEOYIOTh aKTHBi-
3yBaHHS y TpoIeci TPEHyBaHHS caMe WX 3HaHb Ta BMiHb; 3) y 4YOMY IO-
Jisirae IepeBara NMpH BUKOPHCTaHHI KOMII'IOTEpIB y IMOPIBHAHHI 3 Tpajau-
LifHIMHA TEXHOJIOTIsIMA HaBYaHHS IIMX 3HAHD Ta BMiHb; 4) UM € MOXIIUBICTh
HaJlaTH KOXKHOMY y4YHEBI HEOOXiqHUH Yac st poOOTH Ha KOMIT I0Tepi.

CyyacHa METOJMKa OIepye€ HOBHUMH 1JIesIMH, TMOHATTSIMH, MiJUIO-
JlaMHU Ha BCIX eTallax HaBYaIbHOTO Iporecy. PosrimsHemMo HaliBaxuBimi 3
HHX Y MEXKaX 3raJlaHuX PO3JiB, SKi BU3HAYAIOTh CTIeHU(iKy METOANKH.

[TOHATTA KOMYHIKaTHBHOI KOMIICTEHIIi € LEHTPalTbHUM Yy METO-
JWII BUKJIAJAaHHS MOBH sK iHO3eMHOI. Moro 3ampomonysas y 1972 p.
amMepuKaHChkui JiHrBicT J[. XaiiMc, SKHii HAroJomIyBaBs, IO IJIsI MOB-
JICHHEBOTO CIIJIKYBAaHHS HEJOCTaTHHO MAaTH MOBHI 3HAaHHS Ta 3HATH IIpa-
Brya. J{7ms mboro HeoOXiTHI TaK0K 3HAHHS KYJIBTYPHHUX 1 COIIO-KYJIBTYpHHUX
ob6crasuH [7].

IIpobnemu (GopMyBaHHS KOMYHIKATHBHOI KOMIICTEHIII aKTHBHO
PO3POOISIFOTECS y CYYaCHUX METOJAMYHUX JOCITI/pKeHHsX [4, 6].

[cHyIOTH pi3Hi BU3HAYCHHS KOMYHiKaTHBHOI KommereHii [1, 8].

Haii6inbil 1OBHO BH3Ha4YeHHs IMojaeTbcss y JIOHrMaHIBChbKOMY
CIIOBHUKY NPUKIAAHOI JiHrBicTHKH. KOMyHIKaTHBHa KOMIICTEHIs Tpak-
TY€TbCS SIK 3JaTHICTh HE TiJIbKM OyMyBaTH I'paMaTH4YHO IPAaBMIIBHE pe-
YeHHsI, ale W 3HATH, KOJH, J€ 1 MPH PO3MOBI 3 KUM 1X BUKOPHUCTOBYBATH.
KomyHikaTHBHa KOMIIETEHIiSI MICTUTh B c0Oi: a) 3HAHHA TPaMaTHKU Ta
CJIOBHUKA MOBH; 0) 3HaHHS NPaBWII CIIUIKYBaHHS; B) 3HAHHS, SIKI HEOOXiTHi
JUTST TIOOYZIOBH TaKMX MOBJICHHEBUX aKTiB, SIK MPOXaHHS, BHOAYEHHs, TO-
JsIKa, 3alpoIleHHs, a TAaKOXX pearyBaHHS Ha HUX; T') 3HaHHS JOLUIBHOCTI
BUKOPHUCTaHHS MOBHHUX 3ac00iB [8].

3a3HaueHe BHM3HAYCHHS HE 3BaYKa€ HA Te, IO KOMYHIKaTHBHI
KOMIIETEHIIi] y Jro/ieH, SKi BUBYAIOTh iIHO3EMHY MOBY, Pi3Hi 1 3aJIe)XaTh BiX
IHTEpeciB, 1HTENEKTY, chepu AISIBHOCTI, cuTyamlild, TOOTO Bif cOLiaNbHUX
(daktopiB. M.M. BSATIOTHEB TIIyMauuTh TEPMIH «KOMYHIKaTHBHA KOMIIC-
TEHIIis» K BHOIp Ta peaizailisi mporpaM MOBJICHHEBOI IMOBEIIHKA 3aJI€KHO
BiJl 31i0HOCTI JIIOAMHYU OpIEHTYBAaTHCS y IEBHIH CHTyalil CHIJIKyBaHHS,
BMITH KJIacu(iKyBaTH CUTYyaIlii 010 TEMU Ta KOMYHIKaTHBHUX 3aBIaHb.
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Opienranis Ha GOpPMyBaHHS y PI3HUX KaTeropidl y4HIB pi3HHX 3a
3MiCTOM i 00CATOM KOMYHIKATHBHHAX KOMIIETEHIIiH 30ira€Tbcs 3 MOSIBOIO Y
METOJWIII Ta JIHTBICTHII TOCTIKECHb, SAKi TPHCBSIYCHI OIMICY MOBH SK
3aco0y crinikyBaHHs. DyHKIiIOHAIBHI, KOMYHIKaTHBHI Ta KOTHITHBHI Ipa-
MaTHKU YKpaiHChbKOi MOBU CHPHATUMYTH CHPOLICHHIO Ipolecy (opmy-
BaHHS KOMYHIKaTUBHOI KOMIIETEHITIi.

®dopMyBaHHS KOMYHIKaTHBHOI KOMIIETEHIII{ y CTYIEHTIB TTOBUHHO
OyTH BIANOBIMHO OO KOMYyHiKalli, sika: 1) € (OpMOK COIIaIbHOTO,
pearpHOTO 1 3HAYYMIOTO CIIKYBaHHSA — B3a€MOIi; 2) 3aBXXKIU Ma€ METY;
3) pO3ropTaEThCs y COLIOKYIBTYPHUX CHUTYaIisfX, sKi OOMEXYIOTh BHKO-
pHUCTaHHS MOBHHX 3ac00iB; 4) IPUPOAHS 3 TOUKU 30py BUKOPHUCTAHHS MOB-
HUX 3aC00IB Ta MOBEIHKH CIIBPO3MOBHHKIB; 5)4acTillie BCHOTO HENEpes-
OaueHa; 6) Y3rODKYEThCS 13 KpaiHO3HABYMMM, AWCKYPCIHHIMH Ta CTpa-
TEriYHUMH 3HAHHSAMHU Ta BMIHHSIMH; 7) OLIHIOETHCS MO3UTHUBHO 33 YMOBHU
JIOCSITHEHHS MeTH [2].

3MicT KOMYHIKaTHBHOI KOMIIETEHIIi ITOBMHEH MaTH MIiHIMYM HE00-
XITHUX ONMHHMIb U IXHPOT'O PO3YMIHHS Ta MOPOKEHHS YacTillle BCHOTO B
JEKLTBKOX cepax.

VY mpoueci HaBYaHHSA HA 3aHATTAX JOLUIBHO IOCTIHHO HaBYaTH
CTY/IEHTIB BMIHHIO CIIUIKyBaTHCs yKpaiHChKOIO MoBoro. IIpaktmka rmo-
Kazana, 110 HaBUYKaM CIIUIKYBaHHS HPUIUIIETbCS HENOCTATHBO YBarw,
TAaKTUKW CIIKYBAaHHS MOKHM IO HIKAM HE OMNHMCaHi, 1m0 MHoTpedye Tmo-
JANTBINOT PO3POOKH.

PesynbraToM HOBaTOpchKoi mpaii (axiBLiB € CTBOPEHHS Ha-
BYaJIbHUX IMOCIOHUKIB, YKJIaJEHUX 33 THUIIOBOIO IIPOTPaMOI0 3 YKpaiHCBKOT
moBH [3]. TTociOHuKku 3a0e3MeuyroTh MOTPe0y IHO3EMHUX CTYICHTIB y pi3-
HUX cdepaXx KOMYHIKATHBHOI MisSUTFHOCTI: HaBYallbHIHM, mpodeciiHil, co-
LiajgbHIN, KyJIbTYpHIH, KpaiHO3HaBYil Ta iHIUX [5].

Hes3Bakaroun Ha YMCIIEHHI JOCHIIPKEHHS, METOAMKA BUKJIAJaHHS
yKpaiHChKOI MOBHM SIK 1HO3€MHOI MOTpedye IOJaJBIIOr0 PO3BHTKY Ta
BJJOCKOHAJICHHSI.
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YJbITAHBI U3PANJISI KAK OBPA3EL
I'YMAHHOM UHTEI'PAIINA ITOKHWJIBIX PEITATPUAHTOB

Jlepnep JI.
Hspaunvckas Hezasucumas Axademust paseumus nayxu, e-mail: luler@mail.ru

YapnaH — crynus, oOy4eHHe, MHCTPYKIUS — Yyd4eOHOe yupexk-
JICHUE WM IIKOJAa Ul M3Y4YEeHUs] MBpHUTA. YJIbIAaHBl ObUIM cO3maHbl Mu-
HUCTEPCTBOM ITPOCBEIIEHHS U KYJIbTYphl COBMECTHO C €BPEHCKHM areHT-
CTBOM cpa3y IOcCie MpOBO3IJamleHust HezaBUcHUMocTH M3pawms. [lepBwiid
ynbnaH «OUHoH» OTKphUIca B Mepycammme B 1949 r. BiocnencTeun Oblta
CO3/1aHa CeTh YIJIBIIAHOB 10 BCEH CTpaHe, JaXe B CEIbCKOXO3AHCTBEHHBIX
noceneHusix — kuOynax. IlarumecsaHoe oOydeHne B yIibIaHe ISl HOBBIX
pemaTpuaHTOB OIIayMBaeTcs rocymapctBoM [1]. B crpane mmeercs He-
CKOJIPKO BUOB YJIBIIAHOB — yJBIAH NEPBBIA JOM Ha POAWHE, yJIbIIaH —
KHOYII, YIbIIAHBI IS CTYIEHTOB, YJIBIIAHBI JJIS MPOJODKAIOIINX H3YUICHUE
WBPHUTA, YNBIAHBl «BTOPOM IONMBITKHMY, YNBIAHBI C NPO(ecCHOHATEHON
OpHEHTAINeH, yIbIaHbl IS MOKWIBIX. ECTh yabIaHbl A CIENBIX U I
TIIyXuX. YIbHAHBl A TOXWIBIX PEMaTpUaHTOB TpeTHA3HAYCHBI IS
JKEHILHMH ¢ 60 JIeT U sl MyXK4HH C 65 neT.

B cneunansnom oruére JOHECKO ormeuanocs, 4To yibmnaH sB-
JISIETCSl TIPEBOCXOHBIM YUEOHBIM 3aBE/ICHUEM JUIS B3POCIHbIX, OPUCHTAIHS
Ha KOMMYHHMKa0eJbHbIE acleKThI S3bIKa MO3BOJIMIIA CETH YJIBIIAHOB OJHOU
U3 IEPBBIX B MUPE BHEJIPUTh COBPEMEHHYIO METOAUKY MPENOAaBaHUS BTO-
poro si3b1Ka [2]. MBI aKIIeHTHpYeM BHUMAHUE Ha yIbIIaHAX AJISI TTOKUIIBIX B
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W3zpawnsie o cieayomuM OIpuuuHaM — MUTPanusl B MUpE cTaja mpooieMoi
rinobanpHOro Macmraba. OHa BKIIOYAaeT Kak JOOpPOBOJNBHOE, TaK M BBI-
HYXJICHHOE IepeMelIeHHEe 0 MOJUTHYECKUM, COLNAIbHBIM, IKOHOMHYEC-
KAM, OTHHYECKMM W JpYTUM TMpHduHaM. B TI00ampHBIE MUTpaIin
OKa3aJIMCh BOBJICYEHHBIMU JIEMOTpa(UUECcKIe TPYIIIBI s KOTOPBIX HH3Ka
WIA OTCYTCTBYET IPH MUTPALMN B JPYTHE CTPAHBI JOJS MOKHIBIX JIIOICH.
[IpeBanupyroT B COBpeMEHHON MHTPAIlUl SKOHOMHYECKHE MHUTPAHTHI, KBa-
TUGUIIPOBAaHHBIE PaOOTHUKH.

Murpauuss B U3pamnpe 3TO pematpuanys — BO3BpallcHHE Ha
Ponuny. M3paunbckue penaTpuaHThl IPUOBIBAIOT B HOBYIO IS ce0s CTpaHy
U cpa3y CTaHOBATCS €€ rpakAaHaMHu, TaK KaK OCHOBHOHM uuaeeill «Aium»
SIBJISIETCSL COCPEA0OTOUEHUE UY/IEEB B TPAaHUIIAX €AMHOTO Tocynapcraa [3]. 3a
nocnenHue nojeeka B M3pauns u3 crpan ObiBmero CCCP mpubbuio 1,5 mutH
YeNIoBeK, U3 HUX Oobias yacth ¢ 1989 r., korma Havangach OOJIbINAs ajIusl.
Tak kxax V3pawmnp mpuHAMAN amuio KaK WICHOB POJHOTO JOMa, YICHOB
OONBIION CeMBH, CPeld PENaTPHAHTOB OKA3aJloCh M OOJbIIas MPOCIIOiiKa
MOXKIITBIX Jrofiei. K ToMy ke riroOanbHBIH Mporiece MocTapeHus HaceICHUs
4E€TKO IPUCYTCTBYET U B M3panre.

B aHanmm3mpyembIX JUTEpaTypHBIX HCTOYHHKAX I10 MpoOiIeMaM
MUTpanuy He ObLI0 OOHApY)KEHO MAaHHBIX O TAKOM YHCIIC TOXIIBIX MH-
IPaHTOB B JIpyrHe CTPaHbl, YTO MOAYEPKUBAET TYMaHHYIO COCTaBIISIOIIYIO
penarpuaunu B M3paunb. B HacTosimiee BpeMs O JaHHBIM CTAaTHCTH-
yeckoro aHaimsza Ha 2014 1. moxkuioe HaceneHue M3paussi HACYUTHIBAJIO
900100 uenosek, uro coctasmsier 10,8 % nacenenwms. Jlns mromeit crapiie
65 net cpenu penatpuantoB u3 ObiBIiero CoBerckoro Coro3a, KOTOpbIE
penatpuupoBanuchk B M3panis ¢ 1990 rona u mo3xe m0JIsI TOXKUIBIX JTIOIEH
cocraBisia 22 %, 9TO B Ba pa3a MPEBBIIIACT JOIIO TOKHUIOTO HACCICHUS
no Mzpanmo (10,8 %). OTHOCHTENbHAS JOJIST PeraTPHAHTOB M3 OBIBIIEro
CCCP cpenn Bcero noxxkuioro HaceneHus crpanbsl 19 %. 16 % moxwuioro
HaceJeHHs YyBCTBYIOT ce0s ofMHOKMMH, 17 % cooOmmim, 4To HE yMEeoT
YUTATh Ha UBPUTE.

[IpuBenéHHbIe TaHHBIE CBHICTEIHCTBYIOT 00 OOOCHOBAaHHOCTH
FOCyHapCTBeHHOﬁ TOJIMTUKH CTPAHBI B HCO6X0)II/IMOCTI/I YJIBIIAHOB IJIA T10-
JKUJIBIX, JUIsl KaueCTBEHHOM WHTerpauuu Jrofei. PemarpuaHT moxunoro
BO3pacTa HCIILITBIBAET OCOObIE TPYIHOCTH a[alTallid B HOBOH cpere. OTO
00yCJIOBIIEHHO TpoOIeMaMu 30POBbS, Pa30pPBAHHOCTHIO CTApPbIX CBS3EH,
YMCHBIICHHEM TIOCTYyHAIOIIeH YelnoBeKy WH(pOpMAIWH, CY)KeHHEM Kpyra
ero MHTEpecoB. TpyAHO NpeonojeTh OTHOIICHHE K CTAPOCTH CaMuM ue-
JIOBEKOM M OKPY’>KaIOIIMX €ro JII0/IEH, OTHOLIEHHE HEHYKHOCTH OOILECTBY,
olIyIieHHe OE3UCXOIHOr0 OJMHOYECTBa, OOYCIIOBICHHOTO MOTeped Onm3-
kux [4]. Bce HeratuBHBIC YepThl MPUCYIIHE MOCTAPEBIIEMY OPraHU3MY
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MHOTOKPaTHO YBEJIMYUBAIOTCS B IEPHOJ] MUTPAIMK. YJIbIIaHbI B CUIIY CBOEH
CTPYKTYpBI, IPOTPaMMBbI HE TOJILKO HECYT 00pa3oBaTeiIbHYI0 (DYHKIHMIO, HO
OHM SIBJISIFOTCSA TEIUTBIM JIOMOM JJIs TOKUJIOTO 4elloBeka. Beap o0Opaso-
BaTeNbHBIC KYPCHI IS MUTPAHTOB (D)YHKIIMOHUPYIOT U B IPYTUX CTpaHaX B
Kanane, B Amepuke, Epore.

B U3zpaune Ooubliie TUUHON CBOOOABI IS TMOXKHIOTO YeIOBEKa B
MPUHATHA PEIICHUS YUUTh S3bIK HJIM HET, TaK KaK OH TPaKIAaHUH C
MOMEHTA MpHUe3aa, HaJl HUM He JOBJeeT TpeOOBaHWE M3YUYCHHMS SI3bIKa IS
MOJIYUEHHUsT TPaXAaHCTBA, IS MOJYYSHHS MaTepHalbHBIX OJIar M IPYrUX
BHJIOB OOeCIIeYeHUs KU3HeAeaTeNbHOCTH. Hamnuue B cTpaHe yiblaHOB IS
MOXWIBIX JIJI1 U3YYEHUS MBPUTA CO3AAET MOTHBAIMIO I TMPEOIOJTICHUS
JucKoMdopTa B COMHAIBHON cpejie, ONIYIIEHUS HE3aBHCUMOCTH OT CTapo-
KWIoB. YeM cTapIie YeloBeK, TEM eMy TPYAHEe BKIIOYHUTHCS B 00pa3o-
BaTENbHBIN TPOLIECC, CTEPEOTHIIBI CTApEHHs, COMATUYEeCKUE PHCKH, Orpa-
HAYEHHE JTOCTyNa K COBPEMEHHBIM TexHojorusM. [Ipu Hamuuuu cpeacTs
nHGOPMAIMA HAa PYCCKOM S3BIKE TSDKENO MEpPeKIodaThbCsl Ha HWBPWUT.
OpHako, peBajupyeT I'yMaHUCTHYECKAs MOJUTHKA B CBS3U C HEOOXOIH-
MOCTBIO ajanrtanuu 4desioBeka. OOydyeHHE B yibIIaHE COKPAIACT ICPHO.T
aJanTalyd K HOBBIM YCJIOBHSIM, YMEHBIIIAET COKPAILICHHE COIIUAIbHBIX CBSI-
3¢l M OoIyIIeHUE OJWMHOUYECTBa. biiaromaps yijablaHaMm penaTpyuaHT MOXKET
VIOBJIETBOPUTH CBOH MOTPEOHOCTH YKOHOMHUYECKHE, COLUAIBHEIE, JTHUHBIE.
HecmoTps Ha TpyOHOCTH, KOTOpBIE HCHBITBHIBAN M3paunab H3-3a BOMH,
BPaXXECKUX BBINAJIOB, OTHOIICHHE IMPABUTEILCTBA K OOYUCHHUIO TOKHUIIBIX
HUKOTJIa HE MEHSIOCh. YJIbIIaH HE TOJBKO 00pa30BaTeIbHOE YUPEKICHUC
JUIS TIPEOJIOJICHUS SI3BIKOBOTO Oapbepa I aJanTallid ¥ HHTETPAIHH.
Vapnan Juisi MOXWIIBIX PENaTPHAHTOB — 3TO TEIUIBIA JIOM, B KOTOPOM
coveTaroTcs 00pa3oBaTesbHAs, BOCIMTATEIbHAS, O3I0POBUTEIbHAS (DYHK-
nuy. B yibmaHax MpOMCXOTUT OOIIECHHE MOXKHIIBIX JIFOJCH, 3HAKOMCTBO C
nHpopManmet o crpane. Ilcuxosormueckuii KimMar, He(opMalbHbIN
KOM®OPT CIOCOOCTBYIOT YMEHBIIECHHUIO SMUTPAITMOHHOTO cTpecca [4]. Dke-
KypCHH, OPraHM30BaHHbBIC YJIbIIAHAMHM, PACKpbIBalOT uctopuro M3pawmns. Ha
MpUMepax MHOTOYHUCIICHHBIX MCTOPHUCCKUX (PAKTOB U COBPEMEHHON OOPHOBI
3a TOCYAApCTBEHHYIO HE3aBUCHMOCTh 4YEJIOBEK CTAHOBHUTHCS CHIIBHEE,
YBEpPEHHEE M YYHUTHCA IPOTHBOCTOSATH MHOTOYMCIICHHBIM TPYJIHOCTSIM
JMo00ro xapakrepa, B JIFOOOH CHUTyallMH, COXpaHss Bepy B KW3Hb. Koi-
JICKTUBHBIN BBI€3]] B KpPAacCUBBIE MECTa, BIIEUATICHUS OT YBHUJIEHHOTO SB-
JISFOTCSl TICUXOJIOTHYECKON Pa3rpy3KOH W CIUIAKHUBAIOT TOCIEACTBUS SMHU-
rpanroHHoOro crpecca. HedhopmanbHoe OOIIEHHE MOXKHUIBIX JIOACH B Yib-
MaHaxB aTMocdepe B3aUMOIMOMONIM M B3aUMOIOHUMAHHUS (OPMHUPYIOT
MMO3UTHUBHOE OTHOIICHUE K JKU3HU, YJIYUIIAIOT KAa4e€CTBO >KHU3HU MOXKUIIOTO
yenoBeka. BeiBoIbI 00 yibIaHax JUisl MOXKIIIBIX B M3panie aBTop AenaeT Ha
OCHOBE W3YYCHHS IaHHBIX JIUTEPaTyphl, JIMYHOTO OMNBITa OOyYeHUS B
yJbIIaHE U OT3BIBOB TIPH OOIIEHUH C TTOKUIBIMU PeTaTpUaHTaMH.
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OnHOM M3 NONYJSIPHEHIINX TeM Hay4yHO-METOAMYECKUX KOH(e-
peHIMi TOCNEAHMUX JIeT ABJISAETCA TeMa WHHOBAIMM B NPENoJaBaHUM TEX
WM UHBIX HayK. [IpemomaBaTeny M METOIUCTHI C OTPOMHBIM JHTY3Ha3MOM
MIPUHSUTACH 32 OCBOCHUE MPOCTPAHCTBA VIHTEpHET-KOMMYHHKAIIUN M HOBBIX
BO3MOJKHOCTEH, MPEIOCTaBIIEMBIX TUPPOBBIMU TEXHOJIOTHAMHU. «OOBIIHO
K OCHOBHBIM HHHOBAIIMOHHBIM TEXHOJIOTHUSIM B O0Opa30BaHUU OTHOCHT:
WH(POPMALMOHHBIC TEXHOJIOTHH, TIO3BOJISIONINE YBETHIUTh 3(PPEKTUBHOCTD
IpernoiaBaHus (TEXHOJOTHH, OCHOBAaHHBIE HA WCIIOJIH30BAHWU KOMITBIOTE-
POB, KOMITBIOTEpHBIE 00YHJaIOIINe W KOHTPOJIUPYIOIINE MPOTPAMMBI); HWHTEP-
HeT-pecypcsl; MH(GOPMAIOHHBIE METOABl NPENoJaBaHHsA, CHOCOOCTBYIO-
M€ TOBBIIICHUIO KadecTBa 00pa30BaHUs, WHHOBAIIMOHHBIE (DOPMBI aKTH-
BH3AIMM TIO3HABATEIHLHOU JEATEIBHOCTH CTyIAeHTOB» [1]. Metoaucramu
TaK)Xe OTMEYAETCs, YTO B IPETOAaBaHUN WHOCTPAHHBIX S3BIKOB MHTEPHET-
pecypchl MO3BOJISIIOT pEIIaTh MHOXKECTBO JUAAKTHYeC-KMX 3amad: obec-
NeyeHrne y4eOHOro mporecca ayTeHTHYHBIMU TEKCTaMH, MOBBIIICHHE HH-
TEHCUBHOCTH y4eOHOTO Ipoliecca, paclIupeHHe CIIOBapHOrO 3amaca yd4a-
LIMXCSl B IIPOLIECCE )KUBOTO OOLICHUS C NMPEJCTABUTEISIMU APYTHX CTpaH U
KyJNbTyp, (opMUpOBaHHE YMEHHI W HABBIKOB J(P(PEKTHBHOTO YTCHUS,
MMChMa U ayJIUPOBaHUs, MOHOJIOTUYECKOM U TUATOTMYECKON peuu, a TaKkxKe
YMEHUIA, 00€CTIEYNBAIOIINX HHPOPMAIIMOHHYIO KOMIIETEHTHOCTS [2].
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B MHOTOYHCIEHHBIX CTaThsIX, KACAIOLIUXCS HCIOJIb30BaHUS KOM-
MIBIOTEPHBIX TEXHOJOTHH B NMPENOAABAHUN WHOCTPAHHBIX S3BIKOB, HApSIY C
NOPUBBIYHBIM YK€ TEPMHHOM «e-Learning» (oOyveHue C MOMOIIBIO HH-
TEpHETa U MyIbTHMEHA), B IIOCIECAHEE BPEMSI BCE JAIIE MOSBIISICTCS] HOBBIA —
«m-Learning», T.c. mpuUMeHEeHHE B OOYYCHHH MOOWIBHBIX TEXHOJOTHI
(MoOwIBbHBIE TeNneOHBI, INAHIIETH, HOYTOYKH, HETOYKH), KIFOUEBBIMU Xa-
PaKTEepUCTUKAMU KOTOPBIX SIBJIAIOTCS IOPTATMBHOCTE M BO3MOXKHOCTh
nogxmoueHus k cetn Mureprer. K mmmaktiueckum GyHKOUAM MOOMIIB-
HOro OOy4eHHs OTHOCATCS: IO3HaBaTeJbHAs — (QYHKIHMS, CIyXaras st
MHTEJUICKTYaIbHBIX W NMPO(ECCHOHATBHBIX IIeNIel; AMArHOCTHYECKass — OIpe-
JIeNSIIOIIAsl CIIOCOOHOCTH OOYYAaIOIIMXCSl M HadallbHBI ypOBEHb 3HAHMI;
ajanTanuoHHas — ¢GopMupyoomas HHPOPMAIMOHHYIO KYJIbTYPY, HABBIKH
npoQeCCHOHANBLHOTO MEHEKMEHTa; MPOIEIEBTHYECKasi — OCYIIECTBIISIIO-
I1as earoru4ecKyro MoJUIEPKKy B Ipoliecce 0O0y4YeHHs; OpUEHTAI[OHHAS —
(dopMupyromas y 00yJarmuxcsi BHyTPEHHIOI OCO3HAaHHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOIM pacCTaHOBKE MEPCIEKTUB; (DYHKIMS yIIPaBICHUs yueo-
HON JEATENbHOCTBI0 — IIO3BOJIIONIAs BECTH YYET IO3HABATEIbHBIM BO3-
MOYKHOCTSIM OOYYaIOIINXCs; KOHTPOJISI — OTCJIEKHBAIONIAasi KOPPEKTHOCTh
BBIITOJTHEHUS HWTOTOBBIX Pa0oT; mporHocTnyeckass — OCYIIECTBISIOMIAs
IIPOTHO3 BO3MOKHOCTEH 00yd4aeMoro B IIpoIiecce OCBOECHHUS HOBOTO MaTe-
puana [3]. IlpenonaBareny MHOCTPAHHBIX S3BIKOB, HMCINONb3ylomue B Pa-
6ore «e-Learning» u «m-Learning», akTHBHO JIEISITCSI CBOMM OIBITOM HA
HayYYHBIX KOH(EpEeHIMAX W B MHOTOUYHCICHHBIX IyOJIMKALUsIX, HEU3MEHHO
OTMeYass MHHOBAIIMOHHBIM XapakTep NaHHBIX METOJOB OOy4deHHs. A Kak
BOCIIPUHMMAIOT 00y4eHHe ¢ rmoMoupio VIHTepHeTa M MOOMIBHBIX TEXHO-
soruii camu obygaemble? Kak nHHOBanuio mnu oOblgeHHOCTH? [lomorator
JI THTEPHET-PECYPCHI OBJIAAEBATh TEM HIIM WHBIM HHOCTPAHHBIM SI3BIKOM?

Cornacuo «Teopun mokoseHui», KOTopyto B 1991 romy cozmamu
amepukanckue yudenole Heitn XoyB u Bunbsam IllTpayc, Hamm HelHelIHue
CTYIEHTH — 3TO OoJbliel 9acTh0 mpencraBureian nokonenns Z (Gene-
ration Z, Generation M, Net Generation, Internet Generation), kotopsie
SBIISIIOT cO00¥ CBOEOOpa3HOE TMEepexOoHOE MOKOJEeHHEe M3 XX BeKa B BEK
XXI [4]. Aetn, ponusmmecs mocie 2000 rona, MOSBWINCH HAa CBET B HH-
(opMarMOHHOM O00IIECTBE, B MHPE MYJIbTUMEIUIHBIX TEXHOJOTHH, KO-
TOPBIMU OHM OBJIQJICBAIOT €llle B JieTcTBE. 10, 4TO I IpernojaBarenei —
MIPECTaBUTENICH TIPEIBIAYIINX TOKOJCHHH — SBISETCS «HOBBIMH TEXHO-
JIOTHSIMM», JUIS CTYJCHTOB IIOKOJIEHHS Z — IIOBCEJHEBHAs PEaJbHOCTD,
KOTOpasi ¢ JIETCTBA OKa3bIBaeT BIMSHUE Ha (POPMHUPOBAHKE THIIA MBIIUICHUS
U BOCHPHUATHUS OKPYXKAIOLIEH NeCTBUTENTBHOCTH.

OCHOBHOW OCOOCHHOCTBIO MOJIOACKH TMOKOJEHUS Z, 10 MHEHHIO
HCClIeioBaTeNeH, ABISETCA KINNOBOE MbllIeHre. PopMaT KIuna nojapasy-
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MEBaeT MaKCUMAJBbHYIO KOMIIPECCHIO 00beMa MH(OpPMALUK 3a CUeT (par-
MEHTapHOCTH €€ NpeJcTaBieHus. Takum o0pa3oM, JUIMTEIbHOCTD SIBJICHUI
WM IIPOLECCOB OCTAETCs, TAK CKA3aTh, 3a KaJApOM, ITO3TOMY PE3yJIbTaT Cle-
IyeT cpasy ke 3a aericTBueM. McuezaeT GpakTop CBSI3H M PEEMCTBEHHOCTH
COOBITHH, BUACHHE Tpoliecca KaK HEIMPEPHIBHOTO WM CHCTEMHOTO SIBIICHNS,
YTO HPUBOAUT K HECIIOCOOHOCTH CHCTEMHO BOCHPHHHMMATh WH(OPMAIHIO,
PasMBIIUIATh M U3JIaraTh CBOM MbICIH. OJHAKO 000 MHOCTPAHHBIA SI3BIK
MIPEACTABISIET COOOH CTPOTYIO CHUCTEMY M IIPEAIIONIAracT OMNPEACICHHYIO
TIOCIJIEI0BATENILHOCTE MMPUOOPETEHUS 3HAHUH 0 TIpeaMeTe U (OPMHUPOBAHUS
HABBIKOB U YMEHHUH B pa3HbIX BUJAX peueBOll AesTenbHOCTH. «HOCTpaH-
HBIM S3BIK, KaK U JPYrue INPAKTUYECKHE NUCLUIUIMHBL, NIPEAnoaracT s
CBOET0 YCBOGHUS BBIMIOJIHEHHE OOJBLIOT0 00beMa TPECHUPOBOYHBIX YIPaXK-
HEHUi, KOTOpble BEAYT K (JOPMUPOBAHHIO PEUEBBIX HABBHIKOB U yMEHHi. B
TO K€ BpeMs, KaK U B TEOPETUYECKUX HAyUHBIX JUCLUIUIMHAX, INPENy-
CMAaTpHBAETCs] 3HAYUTENBHBIH 00BEM S3BIKOBBIX 3HAHUHM B BHUJIC MPABHI U
uHCTpYKLHMi» [5]. [ToaTOMy B peanbHOI JKU3HHU, BEIyYHB CETOIHS an(aBur,
HEIb3s1 YKe 3aBTpa CBOOOIHO 3arOBOPUTH HA HHOCTPAHHOM SI3BIKE.

Takum oOpa3om, mpumeHeHue «e-Learning» u «m-Learning» B
00y4eHUH MHOCTPaHHBIM SI3bIKaM CTYJICHTOB IIOKOJIEHHs Z, BEPOSITHO, HE
CTOUT BOCHPUHHMMATh KaK MHHOBAILIMIO, IIOCKOJBKY JUI CAMHX CTYIEHTOB
OHO TaKOBBIM He sBiIsieTcst. KpoMe Toro, HCromp3ys HHTEpHET-PecypCsl Ipu
MOJrOTOBKE 3aHATUN WIIH ONpPEIEIICHHBIX TUIIOB 3aJaHHi, IPENoaaBaTelto,
NIPEXKJE BCETO, CIEAYET YUUTHIBATH IIO3HABATEJIBHBIE U JIMYHOCTHBIE OCO-
OEHHOCTH CTYJICHTOB HOBOTO TIOKOJICHHSI, & TAKXKE MX OCOOEHHOCTH O0yUYEHHSI.
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IMPLEMENTATION DESIGN TECHNOLOGIES
LANGUAGE LEARNING

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

Ukrainian (Russian) language is a means of business relations, the
language of dialogue of cultures, professional language. This neces-sitates
the development of modern methods and techniques of teaching Ukrainian
(Russian) language as a foreign language, a detailed study of the theoretical
aspects of teaching and their implementation in practice of teaching
Ukrainian (Russian) language as a foreign language.

Training of foreign students different mental characteristics, reli-
gious beliefs, age, education and the environment, requires a search of
teaching methods that would more fully realize the natural ability of
students to develop them, to give students knowledge of linguistics. The
main principle in achieving this educational task is the problem of choosing
methods of teaching Ukrainian (Russian) language as a foreign language
and test their effectiveness.

There are many studies, both domestic and foreign linguists on the
basic methods of teaching foreign languages. They have both positive and
negative traits. We believe quite reasonable according to the American
linguist Leonard Blumfelda "in the process of development theory and
practice of language learning Attempts, on the creation of most methods
language. Along with development of major methodical directed learning
and language. One methodical direction methods, or hell blyzkymy main
methodical direction” [1, p. 25].

One of the most productive methods are design methods. By means
of the design can perform many tasks more efficiently and achieve success
in learning Ukrainian (Russian) language as a foreign language. Let us
consider, what are the features of this method.

The method, based on the development of cognitive and creative
skills of students abilities to independently construct their knowledge to
navigate in cyberspace and critical thinking, according to A. Buynytskoyi [2], is
considered as a project method (from the Latin. Projectus-poking). He
suggests the possibility of solving problems and provides pevnoyiyi the one
hand, the need to use a variety of methods, learning tools, and the other —
integrating knowledge, skills from different fields of science and art. The
method predicted a set of teaching and learning methods that can solve a
particular problem by students act independently of the obligatory
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presentation or presentation of the results, which promotes the use of
research, exploration, problem methods, creative nature.

Method Design aims to develop independent research skills of
students; promoting creativity and logical thinking; combining the know-
ledge gained during the training, and the search for new, additional,
information, professional orientation; adding students to analyze and
address specific situations and issues.

With foreign students can work on projects such as a video tour of
the city (creating a script, record video tour, self scoring a film); interviews
and questionnaires on various topics that are issued in the form of
spreadsheets or presentations in PowerPoint; design work relating directly
to the professional scope of students.

You can also develop a project "Ukrainian Book of Rules (Rus-
sian) grammar”. International students made cards, which provide a
schematic representation of different grammatical structures and rules. Then
make these cards into the corresponding envelopes glued in special
notebooks or folders "Book of rules Ukrainian (Russian) grammar".

The main subjects of the project are students who are selflearning
theoretical materialpicked examples illustrate, prepare a report for pre-
sentation of their project and so on. The role of the teacher is seemingly
minor, which allow students to feel relatively independent and, to some
extent, unlimited while working on the task. However, the teacher is the
manager, curator and judge any project, he is the consultant who answers
the questions that arise in the project artists during their work helps recruit
reference books, directs activities in the required direction. For educational
technology project, the role of the teacher is to promote critical and creative
thinking of students.

Working by projects is not based only on the existence of a specific
problem (issue) or her knowledge, but also includes the process of
disclosure addressing that requires a clear plan of action, the presence of a
hypothesis to solve the problem, a clear division of responsibilities within
the group of designers, i.e. tasks for each participant provided direct
interaction. The design method is used when the educational process is
necessary to search further research.

Projectis able to convert lessons Ukrainian (Russian) language in
discussion, research club, which solved really interesting and practically
important problems accessible to students considering the culture of the
country and on the basis of crosscultural interaction.

The basis of the implementation of any project there is a problem.
To solve it, students must not only language skills but also the possession of
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large amounts of various subject knowledge needed to solve the problem. In
addition, students must have certain intellectual, creative, communicative
skills. The former can include the ability to work with information, foreign
language text (highlight the main idea, to search for the required
information in the text), analyze information, make generalizations,
conclusions. As experience shows, there is no one perfect method for Uk-
rainian (Russian) as foreign. In practice, in teaching Ukrainian (Russian) as
a foreign merged and used different methods. A new vision of education
aims to create a motivational environment for students while learning a
foreign language. So today teachers must constantly improve their know-
ledge of methods of teaching foreign languages to introduce into their
teaching practice new educational concept.
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THE APPROACHES TO PRONUNCIATION SKILLS
DEVELOPMENT IN L2 INSTRUCTION

Zembytska M.
Khmelnytskyi National University, Ukraine, e-mail: zembitska@i.ua

The approaches to pronunciation teaching in second language
acquisition have witnessed significant changes since audiolingualism and
direct method were implemented in ESL teaching and learning. One of the
side effects of adopting communicative approaches in second/foreign
language (L2) instruction was the limited attention to pronunciation, which
was based on the assumption that the focus of L2 pedagogy needs to be on
the meaning and function, rather than on the form. Previously one of the
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most neglected aspects of English language teaching, pronu-nciation has
now become an essential part of language courses. In this respect, Fraser [3]
rightly points that although learners are very unlikely to attain a native-like
accent, their intelligibility can be greatly improved by effective pronun-
ciation teaching. The author further maintains that gradual intuitive chan-
ges, brought about by real interaction with native speakers, are most likely
to improve a second language learner’s pronunciation. But for a large
proportion of ESL learners the skills that enable this type of interaction do
not come naturally. Therefore, the relevance of an “accent norm”, to which
learners must assimilate, is highly disputable, since learners should not be
under restraint in whatever accent they choose.

Before the communicative approach was elaborated, L2 teaching
had been based on intuitive-imitative and linguistic-analytic methodologies
[1]. While the intuitiveimitative methodology suggested that learners should
rely on their own intuition to imitate L2 sounds and rhythm from L2 native
speakers without any instruction, under the linguistic-analytic instruction
learners were guided by teachers to learn and practice target features using
IPA charts, listen-and-repeat exercises, and contrastive analysis. Ellis [2]
has characterized linguistic-analytic instruction as a true example of focus-
onform instruction based on the principles of structuralist-behaviouristic
approaches, which emphasizes synthetic presentation of pronunciation
features in controlled contexts.

A large part of research on L2 pronunciation instruction in the past
decades focused on explicit instruction of problematic L2 pronunciation
features. One of the methodological approaches relying on explicit inst-
ruction is the focus-on-form approach, in which L2 learners produce and
practise learned features in a series of decontextualized and controlled
exercises and drills. Based on the psycholinguistic underpinnings of skill
learning theory, the focus-on-form instruction is effective in helping L2
learners to automatize the use of target features in communicative contexts
via extensive meaning-oriented practice. However, with the introduction of
communicative methods, educators started to recognize the ineffectiveness
of traditional pronunciation teaching methods, such as drilling phonemes,
minimal pairs and dialogues, as well as detailed descriptions of the
articulation of sounds and intensive IPA transcription. To support this
statement, Celce-Murcia et al. [1] conclude that confining L2 pronunciation
practices to formoriented exercises and drills in lieu of communicative
activities may cause difficulties for L2 learners in trans-ferring what they
have learned into communicative contexts. While focus-on-form instruction
has found to be effective in improving L2 learners’ pronunciation accuracy
and comprehensibility, mostly in controlled read-aloud contexts, it has
failed to yield positive results in spontaneous com-municative contexts [5].
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There has been much controversy over the range of pronunciation
teaching techniques that can be effectively used in SLA, in particular
whether to teach pronunciation through imitation or through con-sciousness-
raising. In this context, Jones [4] disregards the communica-tive language
teaching by stressing the importance of habit-formation and imitation and
its persistence in teaching pronunciation. According to Jones, “part of the
reason for the focus on habit-formation in acquiring L2 phonology is the
special characteristic of pronunciation, which, unlike other language skills,
involves both cognitive and motor functions: few would deny that repeated
practice of motor functions results in increased dexterity” [4, 180].

At the same time, a vast body of literature on L2 teaching ad-
vocates setting pronunciation in a communicative context and implemen-
ting a learner-centered approach. A learner-centered approach suggests
using naturalistic exercises and practice of real communicative situations. In
a learner-centered ESL classroom, students practise speech that is likely to
be used in their real-life communication, bringing examples of commu-
nication failure for classroom discussion. According to Fraser [3],
instruction in a learner-centered classroom will have maximum transfera-
bility to their real communicative contexts. For teachers, being learner-
centered means developing skills in communicating with learners about
speech and pronunciation in ways that make sense to the learners, as
opposed to giving them phonetically accurate descriptions. For learners,
being learner-centered involves developing their own critical listening
skills, i.e. the ability to notice, diagnose and repair their own errors, and
those of their peers, rather than relying on the corrective feedback provided
by the teacher. Fraser [3] has found critical listening to be the foundation of
improvements in second language pronunciation due to its positive impact
on perceptual discrimination and appropriate conceptual analysis of English
words and sentences into sounds and letters.

Setting a communicative approach gives learners a framework
within which to understand what goes wrong when they are not under-stood
or are misunderstood and changes the goal of pronunciation from
mimicking a native accent to creating intelligible messages. The use of tasks
as communicative activities to follow explicit instruction provides learners
with opportunities to practice and notice already learned features in
communicative contexts while the primary focus is on the meaning.
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HABYAHHS TA PO3BUTOK YYHS B MY3UYHIN OCBITI

3asanxo K.
HITY im. M.I1. [Jpacomanosa, m. Kuis, eyn. Ilupozosa, 9
E-mail: katrinzviolin@gmail.com

EdexTrBHICTS My3UYHOT OCBITH BH3HAYA€THCS NOTPHUMaHHIM Oa-
JIAHCY MDK MY3MYHHM HaBUaHHSM, My3WYHUM BUXOBAaHHSM Ta MY3WUYHHM
PO3BHUTKOM.

My3uuHe HaBUaHHS 3IMCHIOETBCS SIK JIEP)KAaBHUMH 3aKJIaJIaMH,
TaK i HeJepKaBHUMH, ab0 MPUBATHUMH YCTAHOBAMH, a TaKOX (DI3SHIHUMHU
ocobamu. BiimoBimHO 10 1BOro, My3WYHE HABUAHHS MOJUIETHCS HA
amaropceke (HenmpodeciiiHe) i mpodeciiine.

HaBuannsa — e ckimagHa mociaigoBHICTE Hi. Croan BXOOWUTH O€3-
ME)XHa KiJIbKICTh B3aeMoAii Buurens Ta yuHs. [Ipore koxkHa Taka B3aeMo-
Jisl Ma€e Ha yBa3i BUPILICHHS TaKUX IWTaHb: II0 POOWTH; IO TOBOPHTH, SIK
pearyBaru; mo pobutn nortiM? Yacto memaror Mae npuiMaTd pilleHHS
MUTTEBO, Y HHOT'O MOJXKE OyJH JIUIe NEeKisibKa CeKYH/ Ha aJIeKBaTHY peak-
uito. TakuM 4uHOM, OLIBIIICTH Jif Iexarora IPYHTYETHCS Ha BIIACHHUX
3BHYKAX Ta CTIMKUX NEPEKOHAHHSIX.

Bsarami, yce mo pobuTh memaror y Kiaci, BijoOpaxkae ioro
cy0'ektuBHI Aymku. Lle, 3Bu4aitHo, HE 03HAYAE, MO KOMXKHA HOTo Aist 0OMip-
KOBYETBCS Ta 3[IMCHIOEThCS HaBMHUCHO. Konu pimeHHst Mae OyTH NpUHHATO
32 CeKyHIH, HI y KOTr0 HE BHCTaYMTh 4Yacy Ha IUIAaHYBaHHA Ta pPO3-
MIpKOBYBaHHs. AJle HaBiThb HaWOUIbII IMIYJIBCHBHI Ta 3BUYHI Jii € BiJo-
OpaXeHHsIM OCHOBHHX TepEKOHAHb Ta MPHHIHUIIB. J[yXe CKIIaaHO 3MiHUTH
cBOi mepekoHaHHs y mnoTpiOHuMi Oik. Henerxo 3a0ytu mpo cBoi crapi
TIPUHIIWITA Ta B3STH Ha 030POEHHS HOBI.
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VY menaroriii BUKOPHUCTOBYETHCS TEPMIH «MOJICTb HABYAHHS IS
MMO3HAYCHHS XapaKTePHCTHUK PONI BUMTENA y Tporeci HaBuaHHSI. KokHa
MOJICNIb XapaKTePU3YEThCS OCHOBHMMH YCTAHOBKAMH, MPOBIIHUMHY ITiJJIO-
JaMH Ta MOXXJIMBOIO ITOBEHIHKOIO BUMTENSA. J[OCHITHUKH BHOKPEMITIOIOTH
II'ATh OCHOBHUX MOJIeJICH HAaBYaHHS. 3a3HAYMMO, IO yCi MOJENI MOJiIS-
IOTBCS. Ha JIBl TPYNH BiAMOBITHO MiTXOAY, SIKMM BH3HAYAE XTO € IICHTPOM
HABYAaHHSI — y4YeHb a00 BUUTENb. TakK, NUPEKTUBHC HABYaHHSA — MIiAXiJ,
LEHTPOBAHUI Ha BUMTEINI, & KOHCTPYKTHBICTChKE HABYAHHS — MIiAXiM, IEHT-
POBaHMi Ha Y4Hi, KOJIU OCHOBHA iH(OpPMAIisl HAIXOANTD BiJl YUHSL.

IIpoanamnizyeMo OLIBII JeTaTbHO KOXKHY 3 MOZICIICH HaBYaHHS:

— HaOyTTs y4YHEM 3HAaHb y HaBYaHHI — MOICNh HABYAHHS, Y SIKiil
BOHO TIPEICTABIIETHCA SK TPOIIEC OTPUMAHHS, HAKOIIMYCHHS Ta 3aCBOECHHS
inpopmanii. JlaHa MozIeNb € TpaIUIifHOO;

— y4acTh y4YHS y HaBYaHHI — MOJENb BHKIAQJaHHSI, OCHOBaHa Ha
TOMY, II0 OCHOBAa HAaBYAaHHS — BKIIIOYCHHS y4HsS y mporec. Buwmtemi, mo
NOJIISIOTh JaHy TOYKY 30pYy, OLiblIe 3allikaBJieHI caMHM MpPOLIECOM Ha-
BYAHHS Ta MPHUIUIAIOTH YBary CHiBIIpaIli;

— OpraHi3aTopchbka MOJAENb — BYHMTENb € MalCTPOM CBOEI CIpaBH,
roJIOBHOIO (iryporo, 110 BIJIOBia€e 3a Bech Mpoliec HaByaHHS (HAOyTTs
HEeOoOXIiTHUX HAaBHYOK, iH(QopMallii, opraHisailis 3aHsTh);

— TepamneBTUYHA MOJEIb — I'YMAaHICTUYHUI MOTJISII HA POJib BUH-
Tens (3TOPOBUIL Ta MACIUBUI PO3BUTOK YUHIB);

— nibepalibHa MOJICNb — 3aBIAaHHS BUUTEIS IOJISATAE Y 3BLILHCHHI
pO3yMy Y4YHIB, JIMIIC 33Jal04YM iM HEOOXiTHI HAmNpsSMHU Ui HABYAHHS, a
y4eHb BHOUpAE 10 HOMY ITiTXOIUTh.

i moaeni — numie crocoOu OIMUCY TOTO, YUM KEPYIOTHCS BUHTEINI Y
CBOIM MISJIBHOCTI, XapakKTePUCTHKA POJi BYHUTENs y IMPOLECi HaBUAHHS.
Tpeba BiIMITUTH, MO PIJKO XTO MOXKE BIJIHECTH BJIACHUU CTWJIb BH-
KIajaHHs 10 onHiel meBHOI Moneni. HalyacTime BUMTEN 3MINIyIOTh Pi3Hi
MOJIeNi Ta BUKOPHUCTOBYIOTH HAHOLIBII eeKTHBHI NMPUAOMH 3 KOXHOI, B
3aJIEKHOCTI BiJl CUTYyallii. Aje 3aBXIU YiTKO TPOCIiTKOBYETHCS ITiJIXiJI,
SIKUM KEPYIOTHCSI BUUTEN — TUPSKTUBHUN UM KOHCTPYKTUBUCThKHIA. Brkia-
JTAHHS MOJKHA OITUCATH 3 TOYKH 30PY TPHOX CTaJliil, KOXKHA 3 SKUX Xapak-
TEPHU3YETHCS PI3HHMH BUMOTAaMHU JI0 BUHUTENS: MEpeIHABYAHHS, HABYAHHS,
MICJISTHABYaHHS. 3pa3y K HANpOIIYETHCS BHCHOBOK, IO HAWBaXKITUBIIIOK
craniero € HapuaHHA. [IpoTe, e He Tak, BOHA HE Ba)XXJIUBIIIA 32 1HIII.

Ilepeonaguanna. [l Toro mo6 OyTH ehEeKTHBHUM, YHIKaJIbHUM
BUYHMTEJIEM HEOOXiTHO MPUNHITU ICKIIbKAa BAaXIUBUX KPUTUYHHUX PIIICHB,
me 10 TOro SIK BiH yBiiimere Mo Kiacy Ta posmodHeTe ypok. Ilepmre,
HEOOXIZTHO BCTAHOBUTH SK KOPOTKOCTPOKOBI, TaK i1 OBTOCTPOKOBI IIiJIi
mporiecy HaBuaHHsS. J[7s Toro mo0 BW3HAYMTH JaHi I, HEOOXiTHO Bif-
MOBICTH HA HACTYIHI NMUTAHHS: M0 KOHKPETHO OYIKYETHCS B PE3YJIbTATI
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HaByaHHA? SIK CHIBBIJHOCATHCS 3 3arajJbHUMH LUIIMU HaBYaHHS y MeKax
KOHKPETHOT'O MpEeaMeTa, CIelialbHOCTI, Koau? HacKimbky it BiImoOBi-
JIal0Th BaIllUM YCTAaHOBKAM Ta LIHHOCTSIM?

[Ticns Bu3HAaYeHHS Hield HEOOXiTHO OOpaTH MpaBMIBHY CTpaTe-
rifo HaBYAaHHS UIA JOCSTHEHHA IMX MUTeH; HeoOXimHO Takox mibparn
IHCTPYKTHBHHUI Matepiall. A came TOJIOBHE — HEOOXiTHO PO3YMITH YU TO-
TOBi y4Hi 10 Takoi popMH HaBYaHHA. [ OTOBHICTH YYHIB BKJIIOYA€E JEKiTbKa
(akTOpiB: HasBHI 3HAHHS, HABMYKH Ta BiIIIOBiHA MOTHBAIII.

Haguanns. Tlpouec HaBYaHHS BKIFOYA€E CTpATErii, 0 MAaiOTh Ha
METi JIOIIOMOI'TH YYHSIM JOCSTHYTH IocTaBieHuX wineit. Lli crpaterii Bito-
YalTh KOMYHiKalii, JiJIepCTBO, MOTHBAIlII0 Ta KOHTPOJb (JUCLUILIIHA Ta
ynpasiinHs). Ha d¢opmyBaHHs crpaTerii BUKIaJaHHS 3HAUYHUH BIUIHB
3MIMCHIOE MOJeNIb YYHIB Ta HAaBYaHHS — HANPHKIAJ, SKIIO PO3IIIAIAETHCS
HABYaHHS SIK HAaOyTTS Ta HakomuueHHs iHdopmarii, Oyme oOpaHa ojaHa
CTparerisi, a SIKIIO PO3IJISIAETHCS BiH SIK MPOILEC B3aEMOJIT yCIX YUaCHHUKIB,
TO Oyne oOpaHa 30BCIM iHIIIA CTpATETis.

Ilicnanasuanna. Ha TpeTbOMy eTami Ipouecy BUKIAIAHHS Bix-
OyBaeTbCsl OLHKA pPE3yNbTaTiB HAaBYAHHS BiJHOCHO TOCTABICHHUX IIiJICH.
Ouinka Ma€e Ha METi BU3HAYUTH e(EKTHBHICTh BHKJIAJAHHS: CKOPETYBaTH
[OTi HABYAHHS, JATH 3BOPOTHIH 3B'I30K IIOJO TOTOBHOCTI Y9HIB, Bij-
MOBITHOCTI OOpaHMWX CTpaTeTill i MPaBWIIBHOCTI TPOBEICHHS OIIHIOBANb-
HUX MPOLEYD.

AmHani3 nenaroriuHoi JisuIbHOCTI (YpOKiB 3 OCHOBHOIO iHCTpY-
MEHTY Ta TEOPETUYHHMX JUCUMILTIH) BUMTENIB MY3MYHUX ILIKLI 3aCBiI4YMB,
LI0 NepeBakKHA OUIBIIICTh MENAroriB 30CEPeKYIOThCS JIMIIE Ha CTail
HABYAHHS, HEJOOIIHIOIOYN MPOIEC MIaHyBaHHs (MepeaHaBuaHHs) Ta ped-
nekcii (micisHaB4aHHS). lle 3yMOBICHO HHW3KOI UYWHHHKIB, 30KpeMa
BEJIMKUM HaBAaHTA)KEHHSM Ta HEJIOCTATHIM BOJIOJIHHSAM 3HAHHSAMH 3 My-
3WYHOI EeJJaroriky Ta MCUXOJIOTII.

Buknadannua ak npuiinammas piweny. HaBuatu — o3Havae mpu-
LIETUTIOBAaTH HAaBUYKM, 3HAHHS, BIIHOCMHM Ta LIHHOCTI. [HIMMU croBamu
BYMTENIb Ma€ IIOCh 3MIHIOBaTH B y4Hi. /[ [bOro BiH CHOHYKae Ta
NPUMYIIYE, [IOKAa3ye Ta CIPSIMOBYE YUYHIB, TOOTO KOPUCTYEThCS HE JIMILE
CBOIMM HaBMYKaMH Ta 3HAHHSAM, a ¥ 1 JONMOMDKHIMH MaTepiajaMu (HaO4Hi
MTOCIOHUKH, KOMITIOTEPHI POTpaMu), JOAATKOBUMH JIOJICEKIMH pecypcaMu
(KOHCYTIPTaHTH, PETIETUTOPH), & TAKOXK TAJIAHTAMH YUHIB.

OTxe, BUNTENb IMOBHHEH MOCTIHHO MpUIIMATH pimeHHs. PimeHHs
MIPUAHSATI 0 HaBYAHHS, CTOCYIOTHCS TUIAHYBAHHS Ji BUMUTEIS Ta YUHIB;
pilICHHST NPHUHHSATTI MiJ Yac HaBYaHHs, IOJTalOTh B KOpPEryBaHHI MiH,
CIOCTEPEKEHHI 3a pe3yibTaTaMu, nepenadaueHHi Ta Moaudikaii; pileHHs,
NPUIHATTI Ticas HaBYaHHS, BKJIIOYAlOTh peduiekciio, mepenbaueHHs Ta
3MIiHHU Y BUKJIQJJaHHI.
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Jly)xe BaXIMBO HE MPOCTO BIJNOBIANBHO BITHOCHUTHCS IO IpPO-
Liecy HaBYaHHS, a i BaXJIMBO Haguumu. IcHye Oe3niv crnenudiyHUX HaBH-
YOK Ta CTpaTeriif, sIKi BYMTENI MOXYTh BHKOPHUCTOBYBATH Y CBOIH JisUIb-
HOCTI, 1 y4HI TaKO>X MOXKYTh 3HAiTH JUIsl ceOe BIIMOBIAHI CTparTerii HaBYaHHSI.

OPI'AHIBALISI HAYKOBUX JOCJI’KEHD
MAUBYTHBOI'O YYUTEJIA MY3UKHU

Kocmina JI. M., Kosoyn C. B.
Xapxiecvka 2ymaHimapHo-ne0azo2iuna akaoemis
E-mail: nsipatova@gmail.com

3abe3mnedeHHs SKOCTI OCBITH € BaXKIMBOIO MOTPEOOI0 CYYaCHOCTI.
Jlo wmaitOyTHhOrO (haxiBIsI BHCYBArOThCS HOBI BHUMOrW: OyTH mpode-
CIOHAJIOM BHCOKOTO pIiBHS, HEMEPECIYHO OCOOUCTICTIO, 3IaTHOIO PO3-
BUBATHUCSI Ta CAMOBJOCKOHAIIIOBATUCS, MOCTIHHO BYUTHCh. TOMY aKTyaib-
HOKO IPOOJIEMOIO CTAa€ CTAHOBJCHHS 1 PO3BUTOK HAYKOBO-IOCIITHOI pO-
00TH CTYJEHTIB SK OJHMH 3 TOJOBHHMX CTHMYJIB aKTHBI3allil Ii3HaBaJbHOT
JisbHOCTI ocobucrocti MaiibytHporo Bumtens. llle y «mpaBunax» yHi-
Bepcurery CB. Bomommmmupa Binm 1844 p. (temep — HamionamsHU yHi-
BepcureT iMeHi T.I'. IlleBueHka) BKa3yBajJoCh Ha OOOB'SI3KOBE HAITUCAHHS
CTy/IEHTaMH HayKOBHX TBOPIB (KypCOBHX, AWCEpTaliil) MOYMHAIOYM 3 Hep-
II0TO KypCYy.

3MiCT TOTOBHOCTI JJO BHKOHAHHSI HaYKOBO-JOCHiTHOI poOOTH Ma-
IOTh CKJIQJIaTH TaKi CJIEMEHTH, SK 3HAHHS, YMIHHS, TBOPYICTh, OarKaHHS.
BpaxoByrouw, 1110 HAI[IOHAILHUI KOMIIOHEHT 3MICTY OCBITH Ma€ BKIIOYATH
3HAHHS 1CTOPIi, TPaAMIiil, 0COOIMBOCTEH PiAHOT KYJIBTYpH, HapOJHOI TBOP-
YOCTi, 3HAHHSA TPO CYCHUIBHUHA 1 Jep)kaBHMH ycTpiii YkpaiHm MmaiiOyTHi
BUYHUTEN MY3HKH OMIAHOBYIOThH TaKi AMCIUILTIHH, SK KYJIBTYPOJIOTis, icTopis
YKpaiHCBKOT MY3WKH, iCTOpis 3apyOiKHOI MY3WKH, iCTOpis BCECBITHBOI
KynbTypH. Kpim TOro, cTyJeHTH 3 IOTIOMOTOI0 BHKJIa/1a4iB OBUHHI HA0YTH
YMiHb KOPHCTYBATHCSI HAYKOBOIO, JIOBIIKOBOIO, METOJMYHOIO JIITEPATYPOIO,
110 BHAHA PITHOIO Ta 1HO3EMHOI0 MOBAaMH, NMEPEKNIANATH TEKCTH 31 CIe-
LiaJIbHOCTI, @ TAKOX pelaryBaTH JlaHi TEKCTH; BOJIOAITH METOJIMKOIO Iepe-
KIagy 1 pedepyBaHHS TEKCTY, BOJIOJITH HAaBHYKAMH KOMII'IOTEPHOI 00-
POOKM NTaHMX; BOJIONITH METOJAaMH iH(QOPMAIIHHOTO MOIIYKY TakoX 1 B
cuctemi [HTEpHET)

Ha po3BuTok HaykoBoro mpodeciifHoro moreHIiany MaitbyTHHOTo
BUUTEJISI MY3UKH BIUTUBa€ y4acTh Y (OJBKIOPHO-eTHOTpadiuHuX, JiTepa-
TYPHO-KpAa€3HABUMX EKCIIEIUINISAX, MeAaroridHil MpaKTHIli, 1M03a-ayIuTop-
Hill BUXOBHIN po0O0Ti. EQeKkTHBHICT, HAYKOBO-IOCTITHOI POOOTH CTYACHTIB
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3aJIeXKHUTh BiJ] KOOPJMHOBAHOCTI BCIX KOMIIOHEHTIB CHCTEMH INpodeciiiHOol
MITOTOBKH, COPMOBAHOCTI CHOHYKaJIbHO-MOTHBALIWHOI cepu cTyaeHTa.
[TpoBeneHHs CTYINEHTCHKHX oOJimMmian, KOH(EpeHLiH, OrisIiB-KOHKYpPCiB,
(ectuBaiiB € ePeKTHBHUM 3acO000M 00’€KTUBHOTO BHSBJIICHHS Ta BinOOpy
001apoBaHOi CTYIEHTCHKOI MOJOMI, peani3amii TBOpUHUX 3MiOHOCTEH, CTH-
MYJIIOBaHHS MOTPeOM y TBOPYOMY OBOJIONIHHI 3HAHHSMH, aKTHBi3allil Ha-
BYANIFHO-TII3HABAIBHOI AisTbHOCTI. DOpMyBaHHS CTIHKOTO iHTEpecy — Bax-
TUBUHA (hakTOp, SKUH 3HIMAE 3arajbHy HAIpYyTy, AomoMarae Oinmbmn edex-
TUBHO 3acBoioBaTH Marepian. [ToTpiOHO CTBOpIOBATH IIO3UTHBHE BiITHO-
LIEHHS JI0 MpeAMeTa: MO3UTHBHI eMOIlii, MPUCYTHICTh MOTUBY IisNIBHOCTI,
BMiHHS CTaBUTH k. Ha mepmiomy erami momrykoBO-IOCTigHOT poOOTH
CTaBUMO 3aBJaHHS peanizalii ojAepXaHUX 3HaHb Ha npakTtuui. Jami —
BU3HAYaeMO NpoOJieMy, sika XBHJIIOE HAac 1 MPOBOJAMMO eKcrepuMeHT. Ha
3aBeplIATLHOMY €Talll aHaJIi3yeMO, POOMMO BUCHOBKH.

Jnst MaiiOyTHBOTO BUMTENIST MY3WKH HEOOXIIHOI BHMOTOIO Mae
Oytu OOI3HAHICTH B OCTAaHHIX HOCSATHCHHSX KYJIBTYPHOTO 1 MY3WYHOTO
KHUTTS PITHOTO MicTa, KpaiHu, 3apyOixoks. ToMy myke BaKIHBO CIO-
HYKaTH CTYJCHTIB BiIBIlyBaTH HE TIGKHM KOHIEPTH BIJOMUX €CTPAaTHHUX Ta
ooy TPYI, aile i KOHIEPTH (iTapMOHii, CHEeKTaKIi, XyTOXKHI BHCTaBKU.
[MpoananizyBaTi i BHCIIOBHTH CBOE CTaBJEHHs IOJO I[IHHOCTEH B MHC-
TENTBI MOXHA TUIBKH 38 YMOBH OCOOHCTO TIE€PErJIIHYTOr0, IPOCIyXaHoro,
MIEPEKUTOTO XYIOKHBOTO TBOPY.

HaykoBo-nociigHa pobota BUMAarae MOCTIHHOI pO3yMOBOI Ipalli.
dopmye HAMOJErNIUBICTh, YMIHHS MOJOJNATH TEPEeNIKOAH, 3JAaTHICTh 0
CaMOPO3BHUTKY BJIACHUX MOXJIMBOCTeH. Tpeba GaunTu Mety, BiauyBaTH SIKi
BIZIKpUTTS MIPHUHECE Ll HAYKOBO-JIOCHIJHA pOo00Ta 0COOHUCTO TOOI, SIKi prcH
XapakTepy BUXOBAE.

Cunig 3a3HaYNTH Oy)XKe BAXIMBY POJIb BUKJIAJada KepiBHHKA Hay-
KOBO-IOCJIITHOIO POOOTOIO CTYACHTa, HOr0 OCOOHCTICHHUX sKOcTel. Timpku
3aIliKaBJIeHa, 3 AKTUBHOIO )KUTTEBOIO MO3MIIEI0 JIIO/IMHA 37[aTHA BUKJIUKATH
BiJINIOBiTHHI IHTEpEC 1 aKTHBHICTh CTYICHTAa B HAYKOBO-IOCIIiIHIA POOOTI,
miATpuMyBaty mi3HaBanbHUM iHTepec. K.J[. YmmMHCHKHMI mHUcaB, 1O JIMIIE
0COOMCTICTh MOXE BIUIMBAaTH Ha PO3BUTOK 1 BH3HAYEHHS OCOOMCTOCTI,
JIMIIE XapaKTepOM MOXKHA CTBOPIOBATH XapakKTep.

VY mporeci poboTu 31 3HaYHMMH obcaramu iHpopmarii dopmy-
IOTbCSI BMIHHS 1 HABHYKH KPUTHUYHOTO MHUCJICHHSI, 3JaTHICTh 3MIHCHIOBATH
BHOip, MpUIMaTH pilIeHHS 1 HECTH 3a HHUX BiAIMOBINANBHICTh, OIIHIOBATH
e(deKTUBHICTh iHGOPMAIIIHHOTO TMOMIYKY, (HOPMYIIOBATH IYMKH SICHO,
CTHCIIO, 3IIMCHIOBATH aHaNi3, MOPIBHSIHHA, Kiacudikaniro. Ile morpedye
BHUXOBYBATH TaKi SIKOCTI OCOOMCTOCTI, SIK aKTHBHICTb, CAMOCTIHHICTh, Kpea-
TUBHICTh, 3/IaTHICTh JI0 aJamnTaiii B yMOBax iH(QOpPMAIIIIHOTO CYCHiIbCTBA,
KOMYHiKaTuBHI 37i0HOocTi. Tomy, 6arato BaXuTh CHPSIMOBAHICTb O0COOMC-
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TOCTI MalOYTHBOTO YYMTENs MY3MKH, Y YCBIIOMIIIOE BiH 3HAYyLIiCTh
BJ1acHOI npodecii, un po3ymie ii cKiIaaHOLIl, Y1 TOTOBHI CAMOCTIHHO BHXO-
BYBAaTH B CO0I1 CIIOCTEPEKIMBICTh, OPraHi30BaHICTh, LIIECTIPSIMOBAHICT.
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TBOPYA POBOTA CTYJAEHTIB MY3UYHOI'O HAIIPSIMKY

Kocmina JI. M., Xaneesa O. B.
Xapkiscoka eymanimapno-nedazoeiuna akademis, €-mail: nsipatova@gmail.com

BuyTpimHili cBiT JronuHH, i IyXOBHA NISUIBHICTE 1 3M10HOCTI
cTanu 00’ €KTOM BiZJOOpa)KEHHS HE TiIbKYA B MUCTEITBI, a ¥ B Hayi [1].

SIKIIO HAYKOBO-TECOPETUYHE MHCIICHHS, MPOHHMKAIOYH T[IINOOKO B
CyTh 00’€KTa BOJHOYAC BiJIOKPEMJIIOE JIIOJMHY BiJ Oe3rocepeHbOT MIisib-
HOCTI, TO MHUCTEUTBO 30JMKYE ii 3 1i€w midcHicTIO. MuTelb y CBOTH TBOP-
YOCTI HAOYHO PO3KPHUBAE Mi3HABATIBHUN MPOIIEC, TIOKA3YIOUH, SIK IPEAMETH 1
SIBHIIA JIIACHOCTI B yCilf CKJIaTHOCTI CBOIX BHSBIB BIUIMBAIOTh HA JIFOAUHY,
SIK BOHHM 30Y/KYIOTh 11 MUCIHMTENb Hy 1 NCUXIYHY IiSUIBHICTB, IO 3 YCi€l
CyMH [UX BHSBIB Bifirpae HaMiCTOTHINIY POJNb IS 30YIKEHHS JIOIACHKIX
MIOYYTTIB.

XymoxxHBO-00pa3He MHCJICHHS B CHJIy HOTO acOMiaTHBHOCTI 3y-
MOBIIIOE TiJIBHIICHY 3JaTHICTh JO YSBICHHS;, BOHO €MOLIWHO-TIOYYTTEBE,
TOOTO MOCTIIHO HAPOJKY€E TIEPEKUBAHHS, 3yMOBJICHI.

MucteuTBo iCHye NO-CIPaBXHBOMY TUIBKH TOZi, KOJHU CIpO-
MOXHE BUKIWKATH 1HTEpEeC 1 CHiBydacTh TJjsjada, ciyxada, ddTadva, Ha-
BIIOBaTH JAPYIHM fAKiCh TyYMKH, yABY, 4yTTS. TyT OaraTo 3ajeXuThb Bif
myOmiky, Bif ii 3mi0HOCTEH i BMIHHSA CUpWilMaTé i pO3yMITH TBOPU MHC-
TenTBa. JIaBHO IMOMIYEHO, 110 KOYKHA JIFOAMHA B AYIII € XYIOKHHUKOM, aje
4acTO-TYCTO TaKWM, III0 HE BMi€ 00’ €KTUBYBATH XyI0KHI 00pasH.

BigoMo, mo modyTTS — 3aBXIW MPOIEC, a OTKe, MOXKIIUBI Pi3Hi
cTanii HOro pO3BHUTKY, PI3HMH XapakTep BHsBY, O€3MeKHa KiIbKICTH
BiaTiHKiB. lle i gae migcraBy mepeadavyaTH MOMIIMBICTh ICHYBaHHS 0COO-
muBOi (OPMU JIOACHKHX IEPEKUBAHb, 3YMOBJICHUX PI3HOBUIAMHU MIC-

119


mailto:nsipatova@gmail.com

Modern Achievements of Science and Education XIV International Conference...

TENTB, 30KpeMa My3n4HOro. «CIeHIYHI HOYyTTs» HE B TOMY PO3YMiHHI, IO
MY3MKaHTOBI Ba)XJIMBE II0Ch, B3araji He BJIACTUBE JIOJCHKIH INPHUPOJI.
HaBnaku, My3WKaHT Ha CLEHI KMBe He JMme B o0Opasi, a i B HOCTaBi
MIPUPOIHOT CBOEPITHOCTI K MaiicTep, TBOPEIb.

TBopua ysBa mepembadae caMOCTiHHE TBOPEHHS HOBUX 00pa3iB,
SIKi peali3yroTbCs B OPHUTiHANBHUX BUIAX TiSUTEHOCTI.

My3uka crae Aisl JIOOMHA BaXKIHBOIO Ceporo BUABY ii eMOIil,
BIITBOPIOE CTABIICHHA IO JKUTTEBUX SBUIL. Y 3MICT MY3WKH €MOIIisl BHO-
CHTh TNIEBHMH XapakTep 3By4aHHA. Hampukmazx, TemMnm y My3umi Xapak-
TEpUCTUKA — O0’€KTHBHA, XapakTep MY3HMYHOTO PYXy TBOPY XapakTepu-
THKa 00pa3Ha, eMolliliHa

[TpoGriema poO3BUTKY €MOLIIHOT KyJIbTYpH iCHYE Ul THX, XTO ILE
HEe 30BCIM BOJIOAiE€ OOpa3HOI MOBOIO MY3WKH, XTO HEIOCTaTHbO YCBi-
JIOMITIOE CYTh €MOLIIHOT KyJIbTYpH.

H.A. Pumceknii-KopcakoB y crarTi «OnuneMusi JUPHIKEPCTBAY,
TOBOPSTYM PO HPUMYIICHHS, HEOOXiMHI A TOTO, MO0 CTaTH IUPUTEHT-
TOM, HimKpecmoe: «...Hamo OBITH XOpOIIMM MY3BIKAHTOM, T.€. XOPOIIUM
WCTIOJTHUTENIEM WM KOMIIO3UTOPOM, YTOOBI MMETh BO3MOXKHOCTH ITPHOO-
pectu Tpedyembie Juis 3Toro 3Hauus» [2, c. 38].

Ty % DyMKy pO3BHBAa€ BiH i B iHIIIH CTATTi: «... JJupmxepsl, xop-
MeHcTepsl M aKKOMITAHHATOPhl 00pa3yloTCsl BCe W3 TeX )K€ MHCTPYMEH-
TAJIMCTOB U TEBLOB... BOOpYXeHHbIII yMEHbEM BIAJETh OJHUM WU JIByMs
HWHCTPYMEHTaMH, CIIOCOOHBIH, T.€. C MPUPOAHBIM COIb(EHKNO, NIPU 3HAHUN
9JIEMEHTAPHOM TEOPUU U MOHATUSIX O FAPMOHHUU M MHCTPYMEHTOBKE YUE€HHK
JIETKO CIENIaeTCs AUPIDKEPOM MM XOPMEHCTEepOM, €ClM 001afaeT A 3TOro
CMETJIMBOCTHIO U U3BECTHHIMHU HPABCTBEHHBIMH KauecTBaMm» [3 ¢. 204].

VYcnix BHKOHABUOi, MEHAaroriqHOi Ta OpraHi3amiiHO NisIIBHOCTI
JUPUTEHTa 3YMOBIICHHH HE TUTBKH CIEIU(igHUM OO0JapyBaHHSIM, CIIe-
LiaJIbHOIO ITJATOTOBKOIO Ta TBOPYMM €HTY31a3MOM, ajle 1 Bci€lo Horo
TIOTIEpEeTHBOI0 MY3UYHOIO JIiSIBHICTIO, 3arajlbHOI0 KYJIBTYPOIO, BHCOKHM
IHTEJIEKTyaJIbHUM PO3BUTKOM, Pi3HOCTOPOHHBOIO 00JapOBaHICTIO Ta epy-
JIOBaHICTIO, Y TOMY YHCIi i Y MUTaHHIX MUCTELTBA.

«3HaYUTENIbHBIM MY3BIKAHTOM MOXET OBITh TOJILKO 4EJIOBEK C
OOJIBIIUM JYXOBHBIM, HHTEJUIEKTYaJIbHBIM W 3MOLIMOHAJIBHBIM COJlepiKa-
HHeM. My3bIKa eCTh CPEIICTBO OOIIEHUsI MEXIY JHOIbMHU. YTOOBI TOBOPUTH
MY3bIKOM, HYXHO HE TOJIbKO BJIaJEeTh 3THM «S3BIKOM», HO M HUMETh, 4TO
cKaszaTb. Maio Toro, fake W IJIS TOTO, YTOOBI IMOHHUMATh MY3BIKAIBHYIO
pedb BO BCEH €€ COAEpXKATEIBHOCTH, HY)KHO MMETh JOCTaTOYHBIM 3amac
3HAHMH, BBIXOASAIIMX 32 MPEAEbl CaMOM MY3bIKH, JTOCTATOYHBIA >KU3HEH-
HBIH ¥ KyJBbTYPHBIH onbIT» [4 . 49].

Ha HeoOXimHiCTh aisi ceplO3HOTO My3HMKaHTa IIHUPOKOI OCBiue-
HOCTI, @ He TUIBKH CIIeliabHOI OCBITH, 3BepTaB yBary i P. Baruep. «MosxHo
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UMeTh 00pa3oBaHKe, — TOBOPUB BiH, — HO HE UMETh B TO )K€ BpeMsi 00pa3o-
BaHHOCTH. KTO MMeeT 00pa30BaHHOCTb, TOT MPEBOCXOAUT BCex» [5, ¢. 72].

Po6oTi Han My3WYIHHM TBOPOM CIIPHSIIOTH Oarato moOidHUX (ak-
TOpiB. BoHN HEMOMITHO I My3WKaHTa BiAKIAQHAIOTHCSA y HOTO maMm sTi B
KOMIUIEKC] 3 My3HYHHMHU YSIBICHHSIM.

IIpo ne me Ha mouarky cromitta nucas . lodpman: «Pazyuusas
IIbECy, — MBI OECCO3HATEIBHO ACCOLMHUPYEM €€ B IOJOBE CO MHOXECTBOM
BeIleil, K KOTOPBIM OHA HE MMeeT HH Majeiiero orHouienus. [lox atumu
«BeIaMu» s MOJpa3yMeBal0 HE TOJBKO MEXaHUKY (DOPTENbSIHO, KOTOpas
MOXeT OBITh JIETKOM WM TYroi, HO W ero IBeT, IBET 00OeB, MATHO Ha
CIIOHOBOI KOCTHM KaKOW-HMOYZb KJIABHIIW, KapTHHBI Ha CTEHAX, Yroj, MOJ
KOTOPBIM TIOCTaBJICH POSUIb II0 OTHOWICHHIO K apXWUTEKTYypHBIM OYepTa-
HUSIM KOMHATBI, — KOPOY€e TOBOPS, BCAKOTO PO/a BELIH. MBI COBEPIICHHO HE
oTaaeM cebe 0T4eTa B TOM, YTO aCCOLMHPYEM 3TO C Pa3yduBaeMoOl IbECOH,
MIOKa HE MOMpo0yeM CHIIpaTh 3TO XOPOIIO BEIyYEHHOE COUMHEHHE B APYTOM
MecTe — B JOME Jipyra WIH (€CJIM MBI HAaCTOJBKO HEONBITHBI, YTO MOXKEM
COBEPLINTh MOJOOHBIA NMpOMax) B KOHLEPTHOM 3aie. Torma mbl oOHapy-
)KMBaeM, YTO Hallla IaMsATh U3MEHHIa HaM CaMbIM HEOXKHJIaHHBIM 00pa3oM
u OpaHUM ee 3a HeHaJeXKHOCTh. Ho 1enmo 3xeck ckopee B TOM, YTO Hamia
NaMsATh OKa3alach CIUIIKOM XOpOUIEH, CIMIIKOM TOYHOM, OTTOTrO-TO OT-
CYTCTBHE WIT M3MEHEHHE TIPUBBIYHOTO OKPYKEHHS K CMYTHIIO €e» [6, ¢. 48-49].

HeMoOXIMBO cratu XOpOLIMM MY3HKaHTOM 0e3 pO3BHHYTOI iH-
Tyimii. CTyIeHT 9acTo CKOBaHHWM BiJ TOTO, IO HE Big4yBa€ MUTICHOCTI
TBOpPY. SIKIIO X Mefaror J0moMosKe HoMy 3HaHTH JIaHIIO)KOK HACTPOIB, TO
e i Oyae mepmoYeproBUM MOMEHTOM, SIKUH po30yIUTh Y HBOMY IHTYIIIIO —
3aTHICTh meperuyTTs. JlyXe BaJIMBO MiJ 9ac 3aHATTS HAIPaBUTH yBary
CTy/IeHTa Ha MY3WYHHMH 00pa3, XyIOXXHIO CTOpOHY My3uku. Toni Bci 1o-
TIOMDKHI 3aBJaHHS HE 3MOXYTh Iy)Xe JOBro 3aiimaru Horo. Tak, Ha-
NPUKIIaJ, YUTaHHS HOTHOTO TEKCTY HE IOBHHHO 3aTbMapIOBaTH XYJ0XK-
HBOT'O 3aBJAHHS.

Bynp-skuii BUKOHaBEIb OMAHOBYE TBIp, AKWH HOMY HEOOXiTHO
BUKOHATH, B 1HIMBIIyaJbHO-HEMOBTOPHOMY BHIIIsil. [ TMOOKO omaHyBaTh
XYJIOKHIA 3MICT MOJXe JIMIIE TOH, KOTO 3aXOIWB, CXBWJIIOBAB, 3aIliKaBUB
TBIp, 1aB BIIYYTH OCOOHMCTY PajicTh, CHOHYKaB INIMOOKO NMEpEeKUBATH, Ha-
MpYy’)XeHO IyMaTH i, TakKUM 4YHHOM, JaB MOXKIHUBICTh 3pOOWTH TMEBHI
BUCHOBKH. [learor moBMHEH HAINpaBUTH yBary CTyJEHTa Ha IIATEKCT, Ia
00pa3, Ha eCTETUYHI EMOTIil.

BucnoBkn. B poGoti Oyno pos3risiHyTo jumie Jesiki CTOPOHH
npoOJieMH PO3BHUTKY MY3MYHO-OOpa3HOrO MHCIEHHs cTyAeHTiB. Tema s
HEJIOCTaTHBO JOCIIKEHA, 1 MOXE BHUHUKHYTH NUTAHHS: SIKUM YHHOM IIe-
JIaroT! TOTIEPEAHIX MOKOJIHb J0CATAIN BUCOKHX PE3YJbTATIB y BUXOBaHHI
MY3MKaHTIB? AjpKe Toji He Oylla HayKOBO po3poOiieHa mpobiemMa My3ud-
HOT'O MHUCJICHHSI.
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BpaxoByroun CTaH Cy4acHOro CYyCIJIBCTBa, IHO3€MHa MOBa pO3-
TIIAIA€ThCS B SIKOCTI 3aC00Y KOMYHIKAIIIi 13 IPeICTaBHUKAMH Pi3HHUX KYIIb-
Typ 1 HapoxiB. Tomy, /Ui 3aJ0BOJICHHS JTaHOI NMOTPeOH yKpaiHCHKOTrO Cyc-
nibcTBa, y HeMOBHUX 3BO cTanu BpoBa/DKyBaTH BUKJIAJAHHS IHO3EMHHUX
MOB, B OCHOBI SIKOTO € ifies IpO Te, 10 MOBH NOBHWHHI BHBYAaTHCS B HE-
PO3PHBHI €THOCTI 31 CBITOM # KyJIETYpOIO HAapO/IiB, 1110 TOBOPSITH Ha LIUX MOBaX.

3aBIAKA TOCIIDKCHHAM B Tay3i COIIOJIHTBICTHKH CTall0 3pPO3Y-
MiJIO, IO 7SI MMOBHOIIIHHOTO CITIIKYBAaHHS 1HO36MHOIO MOBOIO HEOOXiTHO
HE TITbKM BMIiHHS BOJIOJITH MOBHHUM MaTepiajioM, ajie W 3HATH CIIEIUU-
(iuHl TOHATTS, BHAcTHBI Tiil abo iHIIA HaIii, BOJOIITH 3HAHHSIMH, TO-
B’SI3aHUMH 3 KYJIBTYPOIO H 3BUUASMH IIi€i CIIIJIBHOCTI JIFOAEH.

Hesnanus # HEpO3yMiHHS IIOTO MaTepiany € MEepenrkoI0r B Tpo-
Ieci KOMyHIKaIii ¥ BUKIMKA€ HEPO3YMIHHS Yepe3 YacTKOBY PO301KHICTH
MDK KOMYHIKaTHBHO-MOBHUMH CITIBTOBapPUCTBaMH B HaOOpi 3HAaHB IPO CBIT.
Came TOMY BKIIIOYEHHS B IPOrpaMy HaBYaHHS 1HO3EMHHX MOB KyJIb-
TYpOJIOTIYHUX BiZIOMOCTEHl Mae Ha METi He NparHeHHsA J0JaTH HaBYajb-
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HOMY TIpolLlecy LIKaBOCTi, a i3 BHYTPIIIHHOIO HEOOXIAHICTIO CaMoro mpo-
necy HaByanHs [1]. IIlpu 1poMy, OINBHIICTH 3aKOPIAOHHHMX JOCIITHUKIB
aKIEHTYBaJIM yBary Ha HEOOXIZHOCTI BKIIOYaTH €JIEMEHTH KyJIbTYpH He
TUIBKA B METY, ajie i y 3MICT HaBYaHHS HaBYaJbHOMY mpenmery «lHo-
36MHa MOBa», KOJIM BITUM3HSHI METOIUCTH PO3INIAAIH 3araJbHOOCBITHE
3HA4YCHHS 1HO3EMHHX MOB B O3HAaHOMIIEHHI 3 KyJNbTYypOIO KpaiHH JOCIi-
JUKYBaHOT MOBH.

Ha >xanp, Ha aymMKy Aoktopa memaroriqanx Hayk, L. JI. Ilmyxauk [2]
TEH/ICHIIIT iHTeTpamii MOBH W KyJIbTYpH B MPOIECi BUKIAJAHHSI 1HO3EMHIX
MOB HE TOpKHyJHcs HeMOBHHX 3BO (WiAroToBKH CTYyAEHTIB-HE]IIONIOTIB),
0 o0ymoBJeHe, Ha aymky 1. JI. TlnyxHuk [2], mo mocimKyBaga MUTaHHS
CTaHOBJICHHs ¥ po3BUTKY BHIIOI npodeciitHoi ocBitTh B HemoBHOMY 3BO,
psnom obcraBuH. Hanpuknan, ¢opmyBanns ¢axiBiiB Bumoi kBasidikamii
10 70-x pp. XX cT. XapaKTepHu3yBalIoCsi B OCHOBHOMY TXHBOIO ITiITOTOBKOIO
B MpEJIMETHIN ramy3i MaOyTHBOI CHElialbHOCTi, a caMe HaBYaHHS y He-
MoBHUX 3BO HOCHIIO BUKITIOYHO MTPOQECciiiHO-TEXHIUHY CIIPSIMOBAHICTB.

Mo HaBiTh mouaBmmmck B 70-x pp. XX cT. akTHBHA po3poOKa Teopii
KOMYHIKaIlii He 3MiHWJIa PiBHO HIYOTO, OCKITBKHA «KOMYHIKaTHBHA IisUTb-
HicTh BUnyckHUKIB 3BO TOrO wacy Hocmia OogHOOIUHHI Xapaktep i Oyma
oOMerkeHa BUMOTaMH KOHTAKTY i3 Mpe/ICTaBHUKaMH BUHATKOBO CBO€i KpaiHI».
Hanunit minxix 3’sBuBcs y BemukoOpuTanii y 3B’s3Ky 3 BHCYBaHHSM HOBOT
METH HaBYaHHS — OBOJIOJIIHHS MOBOIO K 3aco0oM crinkyBaHHs. [1in cmin-
KyBaHHSM PO3YMIEThCS Teperadya i noBigomieHHs iHdopMaii mi3HaBajb-
HOTO i a)eKTUBHO-OLIIHOYHOTO XapakTepy, 0OMiH 3HAHHSIMH, HABUYKAMHU i
YMIHHSIMHU B [IPOLIECi MOBHOT B3a€MOJIiT IBOX 200 OLIBII JIFOACH.

Mertoay HaBuaHHs peaji3yloTh TOH abo IHIIMHA Miaxix, Oymy4w,
TaKUM YMHOM, TAKTHYHOIO MOJIEJUIIO IMPOIIECY HaBYaHHS. Y METOMMII BH-
KIaJaHHs 1HO3eMHUX MOB He iCHye enuHOi kiacugikamii mIxomiB a0
HaBuaHHs. 11lo cTocyeTbest MpUHIMIY HABYaHHS 1HO3EMHUM MOBaM, TO BiH
€ TakoX 0a3MCHOI0 KaTeropieto MeTonukH. [IpMHIMNM Aal0Th YSB-JICHHS
PO BHX1/IHI BUMOTH /10 HABYAJIBHOTO NPOLECY B IIIOMY 1 HOTO CKIIaJJOBUM
(uinsM, 3HaHHSM, METOAaM, Ipolecy HaByaHHS). ToMmy IO MeToJHKa
BHUKOPHCTOBYE I0JI0KEHHS 0a30BHX JUIA HEl HayK (IICHXOJIOTI], IIearoriky,
JHTBICTUKH) 151 OOTPYHTYBAaHHS CHCTEMH HaBYAaHHS HEPigHIM MOBI, TO €
MOJJIMBMM BHIUIATH YOTHPH TPYIH TPHHIWIIB HABYAHHS: JIIHTBICTHYHI,
TICUXOJIOTIYHI, TUIaKTHYHI, METOINYHI.

Yci npuHIMNM, MO BXOMATH y LI TPyNH, MK o000 TiCHO TIO-
B’s3aHI ¥ YTBOPIOIOTH €IWHY CHUCTEMY, NMOKJIHMKAHY 3a0€3MeYuTH JOCHT-
HEHHsI TTOCTaBJIEHOT METH HaBYaHHA. Y TOM e 4ac MOKHa TOBOPUTH IPO
NIPUHLINIIH, SIKi BIIPAIOTh MPOBIIHY POJIb Y KOHKPETHHX YMOBAX HaBYaHHSL.

Ha cporoaHi, 10 NpoOBIAHUX METOAWYHUX IPUHIMIIB HAJIEKUTH
NPUHOMI KOMYHIKaTUBHOCTI, JOTPUMaHHS SIKOro 3a0e3redye NpakTHYHY
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CIpPSIMOBAHICTh HABYAHHS, OPIEHTYE HA OBOJIOJIIHHS MOBHOIO JiSUTBHICTIO Y
BUOpaHiit cepi cninkyBanus. CucTeMa NPUHIMUITIB HAaBYAHHS € BIJKPUTOIO,
10 JIOITYCKA€E BKIIFOUSHHS! HOBUX IPHHIMITIB 1 IEPEOCMUCIICHHS BXKE ICHYIO-
ynx. Hampukman, M. B. JlsxoBuipkuit [3] Ha3uBae 4OTHPH 3arajibHi Mij-
XOIW O HaBYaHHS iHO3EMHHX MOB, OOYMOBIICHI 3 TO3HWIII TMCHXOJOTIl
OBOJIOIHHS MOBOIO:

1) 6ixeBiopHCTCHKHI MiaXina (OBOJOIHHA MOBOIO IUISXOM YTBO-
PEHHA MOBHHX aBTOMAaTH3MIB Y BIATIOBiIb Ha MPOMIOHOBAHI CTHMYJIN);

2) iHIYyKTUBHO-CBIIOMHUM TMiaXix (OBOJOMIHHS MOBOK IIIIXOM
CIIOCTEPEIKEHHSI 32 MOBHUMH 3pa3kaMK; Y MPOILECi TAKOIO CHOCTEPEKEHHS
3aCBOIOIOTHCSI MOBHI ITpaBuiia i criocoOM iX BXKMBaHHS B MOBJICHHI);

3) mi3HaBaJIbHUN (KOTHITMBHHM) MiaXix (CBiOME OBOJIOMIHHS MO-
BOIO B TIOCIIIIOBHOCTI BiJl 3HaHb Y BUIJIAI NPaBHII 1 IHCTPYKIIN 10 MOBHHX
HABUYOK 1 BMIHHSM Ha OCHOBI 3aCBOEHUX 3HAHb);

4) iHTerpoBaHMil miAxix (mependavyacTbCs OpraHiuHE IOETHAHHS
CBIJOMHUX 1 TiJICBIZOMHX KOMIIOHEHTIB y TpOIeCi HaBYaHHS, IO CIIPHSE
TIapaeIbHOMY OBOJIOIHHIO 3HAHHAMY 1 MOBHUMH HAaBIIKaMH, 1 BMIHHSIMHE)

Buningrotecst pi3HI MAXOMW 0 HAaBYaHHSA iHO3EMHHM MOBaM Ha
OCHOBI BpaxyBaHHS BEIUKOI KiJIbKOCTi (paKkTOpiB, y TOMY YHCI W JIHT-
BiCTHYHUX.

JIiHrBOKpaiHO3HABYMIA MMiXiJ] BUSIBUBCS IEPIIOI CIPOOOIO iHTe-
IPOBaHOIO BHMBUEHHS MOBM i KyJIbTypH Yy BiTUM3HsHIN Meroaumi. OcHOBO-
MOJIOKHUKaMK JaHoro migxoxay €. M. Bepemarinum i B. M. Kocroma-
poBuMm [4] Oyma po3BHMHEHa W OOTpyHTOBaHa JyMKa TpO HEOOXiTHICTH
OJIHOYACHOTO BHMBYEHHS HAIlIOHAIBHOI KYJIBTYpH Hapoxy 1 HOro MoBu.
JlinrBokpaiHo3HaBUMil MinXin a03Bojse (GopMyBaTH KpaiHO3HABUY KOM-
MIETEHIIi}0, TOOTO HABUYKH ¥ YMIHHS aHAJITHYHOTO IMiJXOIy JO BUBYCHHS
3aKOPJIOHHOI KYJIBTYpH B 3ICTaBICHHI 3 KyIbTYpOIO CBO€i Kpainw. [lpex-
METOM JIIHT'BOKPATHO3HABCTBA CTaJ0 BMBYEHHS MOBM 3 METOIO BU3HAYCHHS
B HhOMY HaIllOHAJILHO-KYJIBTYPHOI crienngiki. ¥ KOHTEKCTI ONUHCYBaHOTO
Ii/IX0/1y OCHOBHHMM JDKEPEJIOM JIIHIBOKpaiHO3HaBYOI iHpopMalii OyB sek-
CHUYHUI CcKiaj ciioBa. ToMy, OCHOBHA yBara JOCHITHHKIB Oyia mpuIijieHa
BHBYCHHIO €KBIBAJICHTHUX 1 0€3 €KBiBaJICHTHUX JICKCHYHHX TOHSTH, (DOHOBOI
JIEKCUKH, TEPMiHOJIOTI9HOT JIEKCHKH, (Pa3eoIoTi3MiB.

Sk BimOMO, Kypc HaBYaHHS iHO3eMHOI MOBH B HeMoBHOMY 3BO
HOCHUTbH BHKIIIOUHO TPOQeCiiHO-CIIPSIMOBAHUN XapaKTep, TOMY HEMOXKIHBO
BHKOPHCTOBYBATH Ha 3aHATTAX 3 1HO3EMHIM MOBI TOCHTH BEJIMKHH 00CST
Marepiay JHrBOKpaiHO3HaB4oro 3micty. Tak camo, y HemoBHHX 3BO
BUBYEHHIO MOB BiJiBeJleHa Maja KUIbKICTb FOJIHH.

Binrak, MoxHa 3p0OUTH BUCHOBOK, IO JIIHTBOKPAaiHO3HABYMH Mif-
XiJl IepeBa)KHO BHKOPHCTOBYETHCS JUISl MiJArOTOBKH (Di7I0JIOTIB, JIIHIBICTIB-
BUKJIaaaviB, nexaroriB. OTke, po3ris] akTyaJbHUX HHTaHb PO CIIiB-
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BIZIHOILICHHS! MOBH W KyJbTYpH JO3BOJIUB BUSIBUTH PsJl KyJIbTYpO Opi€H-
TOBAaHUX MiIXOAIB (JIIHIBOKpaiHO3HABUOIO, COILIOKYJIBTYPHOTO eTHO-rpadid-
HOTO, JITHFBOKYJIbTYPOJIOTTYHOTO i MDKKYJIBTYPHOT'O) JI0 HABYAaHHS 1HO3EM-
HUX MOB 1 BU3Ha4ae X Bary Juisi yMOB HaB4aHHs B HeMoBHOMY 3BO.
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CkJajaHHsi pO3KJIaly € BaXKJIMBUM 3aBIAHHAM JUIA OYAb-SKOTO
HaBYAJILHOTO 3aKiaay. B OCHOBY 3aBIaHHs TOKJIaIeHO HEOOXiTHICTh 3a-
Oe3IeueHHs] ONTHMAIBLHOTO PO3IOJITY POOIT MiX BHKOHABISIMU i3 BHpa-
XYBaHHSM IIPOCTOPOBHX Ta 4acoBHX oOMexeHb. [Ipobiema ckiamaHHs
po3KIazy cama 1o cobi 3alexkuTh Bia 6arathox (akTopis. IX MoxkHa T0-
JmUTH Ha 00’ €KTHBHI (KOpCTKi) Ta cy0’ekTuBHI (HecTami). OO’ €KTHBHI — 11e
0aza 1aHMX yHIBEpCHUTETY, B siKiii 30epiractecs iHpoOpMalist Ipo ayauTopii
ta npeamerd. Cy0’eKTHBHI — Il MOOakaHHS CTYICHTIB Ta BUKJIAJadiB.
MeTo1o CTaTTi € OmUC PO3POOIEHOTO ANrOPUTMY CKJIAAHHS Ta alTOPUTMY
ONTHMI3allii PO3KJIAaTy HaBUAJIbHUX 3aHATh HAa OCHOBI JaHUX XMeJb-
HHUIILKOTO HAI[IOHAJILHOTO YHIBEPCHUTETY.
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Po3rnsiHeMo HasiBHI anropuTMu (OpMYBaHHS PO3KIany 3aHsTh.
'eHeTHUHMH anTOpUTM A€ MOXIHMBICTH MOOYIOBH PO3KIany, SKUi Oyne
3aJI0BOJIBHATH BCi BKa3aHi CyO0’€KTMBHI HOTpeOHM, 1 Lie JocsraeTbes 3a
PaxyHOK CTBOPEHHS IEKUIPKOX KONl po3KiIagy Ta BHUIIAJKOBOI 3MiHH
pO3TalIyBaHHS €JIIEMEHTIB pO3KJIany AONOKH He Oyne 3HaWOeHWH Kpamiuit
BapianT. IlepeBaroro € Te, MO aNTOPUTM 3HAAE XOPOIIMHA BapiaHT PoO3-
KiIaxy i He onuH. HemomikoM mbOTo anropuTMy € TOBONI BEIHKHH dac,
MOTPiOHUI I 3HAXO/KEHHS ONTHUMAJBFHOTO BapiaHTa po3Kiamy, i HeoO-
XITHICTP Yy BENUKIA KITBKOCTI PecypciB i NPUIIBUALMICHHA MpPOIECY
(dhopMyBaHHS PO3KIAY IPU CTBOPEHHI JCKIIBKOX HOro BapiaHTis [1].

ITokpoKOBHI aNrOpuT™M — II€ aIrOPUTM (OPMYBAHHS PO3KIATY
LUIIXOM JIOZaBaHHS MapH JI0 BXE iICHYIOUOro BapiaHTy TaKUM YHWHOM, 1100
He TOpYLIMTH HasBHI oOMexeHHs. Hemonik: He BpaxoBye Cy0’€KTHBHI
BUMOTH [2].

Anroput™M QopMyBaHHS PO3KIALy 3aHATh, MPUCTOCOBAHUM JUIA
XHY. Cytp anropuT™my CKIaJaHHS pO3KJIany MOJSATaE B PO3MIMICHHI eje-
MEHTIB PO3KJIa/ly, MAKCHMI3YIOUH I[IHHICTh PO3TallyBaHH KOKHOTO OKPEMOTO
elleMeHTa B Yaci. MakcuMi3amio MiHHOCTI KOKHOTO OKPEMOTO eJIeMEHTa
Hamani OymeMO Ha3WBaTH ONTHMI3alliero. BHacioOK TOKPOKOBOCTI 3a-
TIOBHEHHS MTOPOXHBOTO PO3KJIALy MICIsl BUYEPNAHHS €JIEMEHTIB AJISI PO3-
MIIIEHHSI PO3KJIaJl MOXXe OYTH HEONTHUMAJIbHUM, caMe TOMY HaJ| MepIIuM
BapiaHTOM pO3KJaay NOTPiOHO mpoBoauTH ontuMmizauito. CyTh mpouecy
ONTUMI3aIl TMOJAra€ B 3MiHI PO3TAIlyBaHHS EJIEMEHTIB PO3KJIANAy 3a
KpHUTEepieM napeTo (3MiHa po3TallyBaHb €JIEMEHTIB PO3KIIaly TAKHM YHHOM,
11100 IIHHICTH eJIeMEHTa/CIIEMEHTIB, SIKi 3MIHIOFOTH TTOJIOXKEHHSI, HE 3MEHIIIHITACK).

[TogaMo B CKOpOYEHOMY BHIJISI MaTeMaTH4HY MOZAEIb PO3KIaLy
Tabaurero 1

Tabmmms 1
MopeJib e1eMeHTA PO3KJIAAY 3 NPUB’A3KOI0 10 Yacy

Henp | ITapa | Yuc/znam | I'pyna | Tlpenmer | Buxiagauy | Ayautopis

Po3knan — 3amoBHEHa TaONWII, € KOXHUW PSAIOK — €IeMEHT
poskimany. DyHKIS Ui BU3HAYEHHS IIHHOCTI PO3TAIlyBaHHS CIIEMCHTA
PO3KJIaTy Ma€ BUTIIS:

F(er.Et)=0(Z° e)o(Z°e)o(Z" e)(aa (Eet)+aw(E,Gt)+cc(Eet)),
e=[G,T,C,L]. r=[z°,2",z°],

ne t — yac, Ha IKOMY PO3MIIICHUI €IEMEHT PO3KIany (ICHb, mapa,
YHCEIbHUK/3HAMCHHIK); € — EJIEMEHT pO3Kiany; E — MacuB eneMeHTIB
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posknany, npuB’s3anux 1o dacy; G — rpymu crygentis; T — Buknagay; C —
aymuropis; L — npeamer, sxuii Gyme BMKIamaTuch, I — 0OMEKEHHS pO3-
TalllyBaHHS EJIEMEHTIB PO3KIany; AR OOMEXEHHS, IO HAKIATaloThCs
IPYIOI0 CTYCHTIB, AR 0OMeKeHHS, 0 HAKIANAIOThCS BUKIamadeM; Z° —
0OMEKEHHS, [0 HAKJIAMAIOThCS IHIIMMHU CIEMCHTaMHU PO3KJIaTy, SKi BiKE
TIpUB’sI3aHi 10 Jacy; a[T — YUCIIOBHH BaroBWi Koe(ilieHT, Mo BigoOpakae

noGaXkaHHs BUKJIaaya IPOBOJMTH napy B uac t; a' (E, e,t) — ¢yHKIs, D0

BU3HA4Ya€ BaroBuil koe(illieHT moba)kaHHS BUKJIAJa4ya MPOBOAWTH Mapy 3
MeBHOT TUCLUILIIHY, B IEBHIN TPy, B IEBHIH ayANTOpIii, B IEBHUH MOMEHT
yacy t; a, — BaroBUil KOE(QIIIEHT Mapw, IO MICTUTHCA B «BIKHI» MIiX

IHIIIMMH TIapaMH; cf — YKCJIOBUH BaroBHi KOCQII[iEHT, 110 30UIBIIYE IiH-

HICTh PO3TAlllyBaHHS ICKITBKOX CJICMEHTIB € MiIps; C(E, e,t) — QyHKIIi,

10 BHU3HAYa€, Y 30UTBIIYBATH WIiHHICTh OJHAKOBHX CIIEMCHTIB PO3KIALY,
SIKI CTOSITH B MOCJIIOBHI IPOMIXKKH Yacy

1, sKIIO KiJBbKICTB HOCIIJOBHHX IOJIOHUX €JIEMEHTIB MCHIIIA 32 JIOLIbHY;
C(E, e, t) =<0, SIKIIIO HEMAE MOIIOHMX ITOCITIJOBHHUX €JIEMEHTIB;

—1, SIKIIIO KiJTbKiCTh MOCITITOBHUX MOIIOHUX eIEMEHTIB OlIbIna 3a JOLIbHY;

e W(E,G,t) — (YHKIISA o0 BU3HAYAE HASBHICTH MPOMDKKY MiX

eJeMeHTaMu poskiany rpynd G y neBHuil 1eHb B npoMixkok dacy L

W(E G t) 1, K110 IPOMDKOK HasIBHUM;
T 0, SKIIO MPOMDKKY HEMAE;

yr o(Z,et) — HKIIiSI, [0 BHM3HA4Ya€ IOIYCTUMICTH pO3Ta-
Y Y y p

LIYBaHHS €JIeMEHTY po3Kiasly € y BKa3aHuil mpomikok uacy U 3 Bpaxy-
BaHHSIM OOMexeHHs Z:

1, sxuo oOMexxeHHss Z BUKOHY€ETHC S,

a)(Z .8, t) =

0, SIKIIIO pO3TAIIYBAHHS HEJOIYCTHM €.
OyHKIIiA BU3HAYCHHS IIIHHOCTI PO3TAIyBaHHS €JIEMEHTa PO3KIaIy
F(e, r, E,t) HaOyBae HaWOLTBIIMX 3HAYEHb I TPOMDKKIB 4acy, KOJIU: BU-
Kiamadi 0akaroTh MPOBOAUTH 3aHATTS; JACKiIbKa OJHOTHUITHHX €JIEMEHTIB PO3-
KJIaJy PO3TAIIOBYIOTHCS TIO JIEKiIbKa MiAps (U1 Kpamoro 3aCBOEHHS MaTe-
piaiy cTyiaeHTamu) i HaOyBae HYJIHOBOTO 3HAYEHHS LTS YaCOBHUX MPOMIKKIB, B
SIKUX BUMOTH CTYICHTIB 200 BHKJIaJadiB HE 3a70BOJILHAIOTHCA. DYHKITIOHY-
BaHHS AITOPUTMY TIOOY/IOBU Ta ONTUMI3ALil PO3KIIa Ty 3aHsTh OKa3aHo Ha puc. 1.
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IYUTYBaAHAH iHopMaLii
3 Basu gaHux

CruopeHHa nepwoi

sepcii poaknaay

MokHa onTuMisysaTi

poaknaan? Hi

Tak

Bubip enemenTy posknaay

AN\ NOKpaLweHHa BapTocTi

3mMiHa poaTallyBaHHA
BuGpaHoro eneMeHTy

Puc. 1. Anroput™m nodyaoBu Ta onTuMizauii po3xjaany 3aHATh

[ToyaTkoBHi BapiaHT pO3KIJIaJly CTBOPIOETHCS MOKPOKOBHM J0Ja-
BaHHSM EJIEMEHTIB PO3KJIaay [0 ICHYIOYOro pO3KJialy B MO3MLII 3 Haii-
OUThIIOr0 IiHHICTIO. OCKIIBKU MOYATKOBUI BapiaHT PO3KIAay MOXE MaTh
€JIEMEHTH, I[IHHICTh SKUX MOXHA HOKPAIIUTH, TO HIiCIsl TOOYJOBH IEPIIOro
BapiaHTa 3MIACHIOETHCS ONTHMi3amlis. BoHa BiIOYBa€ThbCS TaKUM YHHOM:
BUOUPAETHCS €IEMEHT PO3KJIaly 3 HAHMEHIIOO I[IHHICTIO, 3MIHIOETHCS Yac
po3TanryBaHHs a00 €JIEMEHT OOMIHIOETHCS PO3TAITYBAHHSIM B Yaci 3 iHIIINM
€JIEMEHTOM pO3KJIaay, 00 pe3yibTyioya I[IHHICTh BHOPAHOTO elleMEHTa
3pocna HanOumemre. OnTHMI3alis BiOYBaeThCsA 3a MpUHOUTOM I[lapero —
MIOKW HE MOXKHaA OyJie IepeCTaBUTH YU 3MIHUTH €JIEMEHTH TakK, 00 He 3MEH-
IIATH I[IHHICTH )XOIHOI'O i3 HUX.

B pesynbrati podotn anroputMmy Oyae moOymIoBaHO PO3KIIAL, IO
BIIMOBiZIa€ HASIBHUM CYO'€KTUBHUM OOMEKEHHSM, BKa3aHUM SIK BXiTHI JaHi
HA MOMEHT CTBOPEHHS allFOPUTMY.
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HNEPCIIEKTUBHI HAIIPSIMU PO3BUTKY
COIIAJIBHOI POBOTH

Ocemposa O. O.
Jninposcuxuil nayionanoHuu yrnigepcumem imeni Onecs I'onuapa
Muinpo, np. [acapina, 72, e-mail: oosetrova83@gmail.com

[epma uBepts XXI cT. Mae cBoi 0cOOIUBOCTI:

1) Halipi3HOMaHITHIMII COIiaJbHI KaTaKIIi3MHU;

2) HeCcTaOUIBHICTh CBITOTVIAIHOI 1 IHHICHOT CHCTEMH KOOP/IUHAT;

3) xpuzaMu B yciX cdepax comiadpbHOTO XHUTTI — ESKOHOMIYHIH,
colmiajibHil, MOJITHYHIHM, 3aKOHOAABYIH, KyJIbTYPHIiH, BIMCHKOBIH, Memuy-
Hill, eKOJIOTI4HIi, TOOYTOBIH, OCBITIHCEKIH, HAYKOBIH TOMIO.

3arajyioM 3a3HaueHi MOMEHTH O€3MOCEpEeIHbO BILIMBAIOTH HA CY-
YacHy JIIOAWHY, 3aBa)Kal0uH 1i, 30KpeMa, BU3HAUYNTH BIACHE MICIe i POIb Y
0araToBUMIpHOMY COLIOKYJIbTYPHOMY HPOCTOpPi. Y IIOMY KOHTEKCTI CO-
mianpHa pobota HaOyBae HeaOWAKOI COIiaNbHOI Bard, BiIrparodél poIb
YHUHHUKA, IOKIUKAHOTO:

1) MOOUTRPHO i JAWHAMIYHO YBECTH CYYacHY IIIOIWHY B CBITOBHM
KOHTEKCT;

2) BUBECTH JIOMUHY i3 KPU30BOTO CTaHy, JETCPMIHOBAHOTO TPH-
BOXKHICTIO Ta HEBPOTH3AIi€l0, MOPOMKCHUMH CYYacHICTIO, YMOBH PO3-
TOPTaHHS SIKO1 BIDTMBAIOTH HAa CBIIOMICT 1 MiICBIJOME JTFOUHH OY[Ib-SKOTO
BIKYy W CTyIEHs OCBIYE€HOCTi 0€3 BUHATKY.

3okpema, B YKpaiHi Hapa3i akTyalIbHOCTI i omymsipu3aitii HaOya
noJjiTnuHa cdepa XKUTTEASUIBHOCTI, 10 JIETEPMiHOBAaHO IOMITHHUM 3pOC-
TaHHSIM TOJITHYHOI CBIIOMOCTI ¥ CaMOCBIIOMOCTI aKTHBHUX TPOMAJsSH —
MaTpPiOTiB, SIKi CIIPSIMOBYIOTH CBOT1 3yCHJUISA Ha TOKPAIIEHHS SKOCTI JKUTTS
yKpaiHchKoro 3aramy. [Ipw 1ipoMy mo3a )eHOMECHOJIOTIYHUMH JTy>KKaMH 1
JIOC1 3aJIMIIAETBCS Taka BakauBa i 3arainy Ocobucricts, sk CoriaabHui
npaiiBHUK. JlificHO, Ha *aib, ChOrOJHI B YKpaiHi He copMOBaHO BifroO-
BIIHOTO 1iMi/Ky coliagpbHOro mpariBHuka, sk Jlronmuau (OcoGucrocTi),
CHPSIMOBAHOT 33 MOKJIMKaHHAM cepls («CpOoJHa» mpalls, 32 BU3HAUYCHHSIM
BigoMoro BituusHsHoro muciurens [.C. CkoBOpO/¥) HA JONOMOTY 1HIIIHM.
o pedi, cmig BiI3HAYMWTH, OI0 Hapa3i B YChOMY CBIiTi IepeBara BiIJaeThCs
IHHOBAI[IfHUM TEXHOJIOTiSIM, Ha PO3BUTOK SKUX BUAUIIIOTBCS CEPHO3HI
komrti. OIHAK MPH [IbOMY 1032 YBarok 3aJIMIIA€ThCs TaKUil Ha[3BUYAIHO
Ba)XXJIMBUH (Ha MOIO NyMKY, Oe3LiHHMN) (akT, sIK JIOACEKUI (hakTop, SKUH
HE 37aTHA 3aMiHUTH (i BUTICHUTH) >k0oaHA (Oe3myIIHa) MamuHa. Y 3B’ S3KY
i3 UM BBa)Kar0 3a JOPEYHE Bi3HAYUTH, IO CHOTOJHI MOJITHKY, CIIps-
MOBaHOMY Ha mepemMory Ta e(heKTHBHY poOOTy, y CBOTH KOMaH/i CIIiJl MaTH
(IKIIO He BijJaBaTH IepeBary) He TiJIbKM €KOHOMicTaM (30Kpema, (iHaH-
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CHUCTaM), IOpPHUCTaM, IMOJITOJOraM, COI[IOJOraM, TMCUXOJIOTaM Ta iH., ane i
KBaIi(hiKOBAHUM COMiaIbHAM TIparliBHUKaM. AJDKE COLiabHIH NPaIiBHUK — IIe
yHiBepcalbHUHN (haxiBenp, 110 BOJOAIE€ 3HAHHSAMH COLiaIbHUMH, NICHXOJIO-
TIYHUMH, TIeJaTOTiYHUMH, (PiTOCOPCHKIMH TOIIIO.

HeoOxigHo MaTH Ha yBa3i, IO COLaTbHUH IpaNiBHUK — II€:

1) nocepenHux;

2) 3aXMCHUK TIpaB Ta IHTEPECIB JIIOANHH;

3) piBHONIpaBHUi1 MapTHED;

4) KOHCYIJIBTaHT;

5) oprasnizarop;

6) mpeacTaBHUK JCPKABHUX 1 HEACPIKABHUX YCTAHOB (HATIPUKIIAJ,
LEHTPIB COIaIbHIUX CITYKO I CiM’1, TiTeH Ta MOJIOIi);

7) eKCHepT y MOCTAaHOBI COLIANBHOTO iarHO3Y;

8) mamaBau mociyr (iH(GOpMAIIHKUX, IOPHINYHUX, MCUXOIOTTIHHX,
TeIATOTIYHNX, MEJNYHHX, COI[IAJIBHUX TOIIIO);

8) momiunuk. Llei nepernik MO>XHa MPOIOBKYBATH.

Cepen (opm peaizaliii coriabHOI B3a€MO/IiT 3BEpTAIOTh YBAry TaKi:

1) indopmauiitHuii 0OMiH;

2) crispHI OnaromiiHi aKIi;

3) peaizamis cOMiaTbHO-KYJIBTYPHHUX IIPOTPaM;

4) miATpUMKA COLiaNbHUX iHIIIaTHB;

5) ¢inancyBanHs comianpHOI chepu. Lleit mepermik Takok MOXHA
MIPOJAOBKYBATH.

TonoBHe X, comiaNbHUI TPAIiBHUK — WIEH MIKIHUCIUTUTIHAPHOL
KOMaH[H, MOKIIMKAaHUH, 30KpeMa, HANarOAWTH KOHTAaKT MiX BIAAOI0, 0i3-
HECOM, TPOMa/IOI0 Ta OKPEMOIO 0CO00I0, siKa MOTpedye TONOMOTH, TYpOOTH,
MKJTyBaHHs Ta YBard.

OTxe, OJJHMM 3 OCHOBHHMX IEPCIEKTUBHHUX HAINpPSIMIB PO3BUTKY
comianbHOI POOOTH € MiABUINEHHS IMiKY # poTi COmiadbHOTO MpaliBHUKA
B XXUTTERIsTBbHOCTI JItoquau. Kpim Toro, HeoOXiHO Bi3HAYUTH, 10 Hapa3i
B cepi comianibHOT poboTH icHye moHaj 270 cremiamizaii, i 1 KiJbKiCTh
TIOCTIHHO 30UTBIIYETHCS, IO TIOB’A3aHO 3 MPoOIeMaMu, SKi aKTyalli3yFoThCs
3rifHO 3 BUKJIMKaMHu 4Yacy. Hapasi cepen akTyalbHHX BEKTOPIB AiSUIHOCTI
COIIaJBHOTO MpPAaIiBHUKA CITiJ] BUPI3HUTH TaKi:

1) comjanbHa poOOTa 3 HAZAHHS CYIIMIOJIOTTYHOI JOTIOMOTH, ajpKe
XBHJISICTA CYIlIU/IiB, HA XKallb, 3pOCTA€E K B YKpaiHi, TaK i B CBITi 3arajiom;

2) comiasipHa poOOTa 3 HAJAHHS MaTiaTUBHOI Ta XOCHICHOI JI0-
IIOMOTH, aJDKe KiJTbKiCTh HEBHJIIKOBHO XBOPHX JIOACH, SKi MOTpPeOyIOThH
TypOOTH ¥ 3a0€3MeUeHHs OCTaHHIX TYDKHIB 1 JHIB TIAHUM 1 SKICHUM piBHEM
JKUTTS 3pocTae (i MAIliEHTH TYT OXOIUIIOIOTH BiK BiJl HEMOBJIT JO JIOJACH
JIITHBOTO 1 IIOXHJIOTO BiKY);

3) pO3BUTOK HAYKOBHUX 3aca] COIiaabHOI pOOOTH.
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MMPOBJEMH HAIIIOHAJIbHOI OCBITH
Y TBOPAX YIgPAiHCLKOFO IMCBMEHCTBA
HNEPIIOI TPETUHU XX CTOJITTA

bukosa T. B.
Hayionanvnuii neoazoeiunuii ynisepcumem imeni M.11. [{pacomanosa
Mm. Kuis, e-mail: nanan@meta.ua

Y mepmiit TpetmHi XX CT. yKpaiHCBKE CEISHCTBO IOCTYIIOBO
MOYMHAE YCBIIOMIIIOBaTH HEOOXIIHICTH 3700YTTS HaliOHAIBHOI OCBITH.
Lle#t mpouec akTHBHO CTaB BiJoOpaXkaTHCS y JITEpaTypHUX TBOpax, 30K-
pema 1ie mpo3za Mapka Yepemimunau, Onbru KobuisHebkoi, Mukomu Ma-
TieBa-MenbHuKa Ta Bacuist Credanuka. ¥ iX TBopaxX roJ0BHI Tepoi-TYIyIH
BHCJIOBJIIOIOTH BJIACHI CYJIKCHHS PO MOTPeOy YKpaTHChKOT OCBITH Jist cebe
g cBoix mitedl. Tak, y «[lignuci» B. Credanuka BigoOpakeHO mpoiiec
BUMYIICHOI «ajanTamii» CeIsHWHa A0 HOBHX CIIOCOOIB CIIUIKYBaHHS 3
«BUILMM» OCBITHIM CBITOM: CBOEPIJHUM «IHUPHUTEHTOM)» SIKOTO TBOPI CTa€
ManeHpka Jloms. BoHa crapaHHO BHKOHYE pOJNb BUHUTENS JUIA JIIOACH
MOXHWJIOTO BiKy. Y CEMaHTHYHOMY 3Ha4€HHI Maja JWTHHA, I'PAlOud poJb
«IOpPOCIIOTO», I CBOIX OAaThKIB € CHUMBOJIOM Ti€i Hafil, IO Jae 3MOTY
«IPUETHATUCS» MYXKHUILBKOMY CBITY JIO CBITY HAHCHKOTO.

®DOHOM TaKOTO «IOPOCIOro» HaBYAHHS CTae icTopis Oarbka Jlori,
SlkoBa SIpuMoBa, siKa IijJ 4ac «HaBYaHHs» OaliKiB PO3KPUBAE CIIPABXKHIO
KapTUHY 3JIMACHHOTO iCHYBAaHHS MPOCTHX CEJSIH i MPUYMHY 3BEPHEHHS JI0
MaJICHbKOT JIIBUMHKH (3JIU/IHI 3MYIIYIOTh 3aCTaBIISITH CEJISIH 3€MITI0 B OaHKH,
a TaM BHMArarTh iX MIANHCY IiJ JOKYMEHTOM). Y PO3YMiHHI CeIsSHHHA
HOro ocBiYeHa JMTHHA CBOIM HaBYaHHS JIOCSTJIAa BHIIOTO MaHCHKOTO PIBHS,
a OTKe, MOXKe ¥ HOTO HABYMTH, a TAaKOXK IHIIUX. Y CBOIH yAaBaHIH «10-
pOCIIOCTI» 32 aKTHBHOI MiATPUMKH OaThbkaMu Jlomsi Bpakae CBOEIO MYII-
pictio. He 3a3nauaroun Biky autunHu, B. Credanuk diTko (ikcye BiKOBi
3MiHM y TicuxoJjorii J[omi — BOHa € He TPOCTO MaJIOI0 TUTHHOIO, IO Tepei-
Ma€ThCsl I'POI0, a HacamIiepell CTaE MYJpPOI0 JUTHHOIO-TIIITKOM, IO
aKTHUBHO BKJIIOYAETHCS Y JISUTBHICTH 1 BUKOHYE POJIb JOPOCIIOTO: BUHUTHCS
BUKOPHUCTOBYBaTH HaOyTi 3HaHHS HA NPaKTHL. 3BICHO, IO 3a TaKy MisIb-
HICTH IependadeHa i BUHaropoa: CTapuil SIKUM y po3MOBi 3 OJTHOCENBISIMHU
3a3Hayae: «AJie Maere Bei 1 1o gapyHKoBi npuaect» (Ctedanuk, 1946: 94).
MaeMo TOHKY ipOHiI0 Ha CBO€piMHUIN «Oi3HEC» Ha celli — OaThKO JIBUMHKH
Oepe BMHAropoJy 3a Take «HAaBYaHHS» MIANNCY, HEBEJHKY, IOPIBHSHO 3
THM, 1110 Opayin 3 MOBAKHHUX OAJIKIB Y MICTi.

[Ipo GaskaHHS TYIYJIB «JIOPIBHATHCS A0 IMaHIB» LUIIXOM OCBITH
CBITYNUTPH 1 MPUKIHIIEBA PO3MOBib MPO MACHHBE POoAWHHE XUTTS [lerpa i
Annu 3 «3emii»y O. Kobwnsucbkoi. He3Baxkaroun Ha Te, 10 TakKWi iau-
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JiuHUK (iHaJ HE «BKIJIANAETHCS» y 3aralbHi paMK{ NpOOJIEMH 3€MIi, I0-
pyLIeHOI y TBOpDi, BiH CBiTYHTH HPO IOCTYIOBE 3pOCTAaHHSI OaKaHHS 3a-
X1THOYKPaiHCHKOTO CEJSIHWHA «IIyKAaTH NpaBIu» y AaJIEKUX OCBITHIX CBi-
Tax, Mojai Bix cema. Y XynoxxHix TBopax O. KoOmIsHCEKOT 3pifKa 3raxyeThes
PO IACIHMBE CiIMEHHe KUTTS (MOBICTH «3eMJIs»), OJHAK ITyaHTOM HOTO
TOJIOBHI repoi BBa)xaroTh 3a0€3II€UeHHS OCBITH CBOiX HiTei. Take OaxxaHHS
repoiB CBIAYMUTH PO MOCTYIIOBE 3pOCTAHHS MPArHEHHS CEISTHUHA «IIyKaTH
MIPaBIM» y BiIIAJIEHNX OCBITHIX CBIiTax.

XynoxHiii cBit Mapka UYepemmuHu ¢ikcye y 3B’S3Ky 3 LHM
NOOOIOBaHHS TYILYJIB, SIKI BIANPABIAIOYM BIACHUX JITEH Y «BHIUMH CBIT»
NparHyTh IX TaM «He 3aryouTti». Hacamnepen ineTbesi Mpo MEBHOIO Miporo
MO/BIHHY BiANOBINAIBHICTB, IO Mana OM HECTH TaKa JAUTHHA Y CYCIUIBCTBI —
«IOCTOHHO» 3irpaTv pojb NMPE3eHTaHTa I'YIyJIbCHKOTO POAY, BIICTOATH HOTO
Tpamuilii, He po3ryOuTH caMoOyTHil XapakTep, HE BTPATUTH BIIACHOTO
HaliOHAIBHOTO «I» 1 BOJHOYAC NPOSBUTH cebe SK cTapaHHOro 30Mpada
HOBUX CYCIIUIPHUX 3HaHb, SKI MOJKHA BHKOPHCTATH Ha KOPUCTH BIACHOTO
Hapony. Tak, rymynu 3 onoBimaHHA «bo SK OUM MiIOWMaeThCS» HECYThH
MIOBHY BiJINOBiJAFHICTh 32 BUMYIICHY «BiiPBaHICTBY» CBOiX HAIIAJKIB BiJl
«cemay, aJKe «3elieHe cejo Bxke He Oyae iX CBOIMH JlicaMu XOJIOJHUTH,
TpaBaMH POCHTH, cajamu Becenutn» (Yepemmuna, 1937: 211). B ynicon
0aTbKIBCHKMM NepexuBaHHsM Mapko UYepemiivHa HaBOAWTh YPUBOK 3
Hapoanoi micHi «Oif Bepiie, Miil Bepiiey, KU y JaHOMY pa3i CHMBOJII3YE
TYry 3a piIHMUM Kpaem, 10 OXOIHJIa MOJIOJb Ha MOpO3i y HOBE, OCBIYCHE
*UTTA. BogHouac ix GaThbku 3actepiraroTh: «A Hail KOTpui 3 Bac Biarak
KHWHE KHIDKKY Ta ¥ panToM Hi 1am, Hi 0apaH, Takuil 6apaba BepTae Ha HaIIy
rojoBy! Tormu XOoThb TONMHCH, XOTh CTPUIANCS, XOTh Mpomanail y oe3pictu!
Tornu BurHysa 6u crapiss Baria 3 caMoro CTHIy nepes cesioM. Torau i Bam
1 HaM cMepTh cMmeprenbHaly (Uepemmmna, 1937: 213). ymynu BBaXaroTh
CMEpTENbHUM T'PiXOM HEOIpaBAaHHs BIACHUX OaThKIBCHKHMX Hail 3 OOKy
CBOIX Ham@AKiB. BuMararoTe MOBHOI BIANOBIZadbHOCTI HE JIHIIE IEPe]
c000¥0, a IepeT MIJTUM CyCIiICTBOM.

B maniit mpo3i 11poro mepiogy 4acTo MiAKPECTIOBAIOCs, M0 MPH-
HAJICXKHICTh 10 «BHIIOTO CBITY» OIS TYIYJTIB acOWIIOETHCS i3 HAOyTTAM
OCBITH, fAKa crnpuiiMaeTbes sk «Paii HeOecHuit». Ll mo3uIliss XymoXKHBO
BTiJIeHa y TBopax Mapka Uepemmmmnuu, B. Credpanuka. CBiT Manoi mpo3u
Mapka YepemmmHu ¢ikcye y 3BSI3KYy 3 UM CTpax® TYIyJiB, sSKi Bia-
MPaBIsUIA OiTeH y «BUIIUE cBiT». [lepemyciM HaeThcs IO BiAMOBiTANb-
HICTB, SIKY AWTHHA MTOBMHHA HECTH B CyCHUIbCTBI. BoHa moBHHHA «rpaTtm»
pOJIb MpEACTaBHUKA TYLYJIbCHKOI POJIWHH, BiACTOOBAaTH 11 Tpamuuii i He
BTpayaTH BJIaCHE HalliOHAJIbHE «s». HaliroyioBHime, 1110 BOHa Maia IOKa-
3aTH ce0c CTapaHHUM YYHEM, SIKMH BHKOPHCTOBYBAaB OW CBOi 3HAHHS IS
TOTO, 00 NPUHOCHUTH KOPUCTH CBOTH HaIlil.
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XynoxHi TBopu M. MarieBa-MenpHUKa CBigUaTh TaKOX MPO
CUJIbHE TIParHeHHs TYLYJIB 3asBUTH NPO ceOe Ha BECh CBIT, HE LIKOIYIOUU
KOJHUX KOIITIB. ABTOpP POOUTH BHCHOBOK, L0 MOBa HJE NMPO I€HETHYHO
3aKOJIOBaHy Bipy TYI[YJIiB HE BTpauaTH CBOIO HAIliOHAJIBHY TiTHICTH i HE
3a0yBaTH THX, XTO CIIPSIMOBY€E 00apoBaHHUX HAIAJKIB y «CBiT». BogHodac
TYIyJAH HABYAIOTh CBOiX JiTe€li CTaBaTH CaAMOCTIHHUMH y NPUHHATTI
BiINOBiJANFHUX pimeHb. He3Baxkatoun Ha BiIacHe Oa’kaHHS TYIYINiB MaTH B
CBOIM pOAWHI «IaHa», BOHU i3 TMOOOIOBAaHHAM YEKAIOTh Ha BHPIIICHHS
MaiOyTHBOI OJIi CBOEI TUTHHU. 3ayBakMO, IO B JKOJHOMY pasi Hi TOH Hi
IHIIWH BapiaHT HE € Y PO3yMiHHI TYIYJiB NMPOTPAITHUM — JIHIIE «ITimii-
MaHHs JUMY» Bropy Ja€ MOXJIHMBICTh IXHIN JUTHHI KUTH <JICTIIE», «00 SIK
UM B TOpY HiIiAMAaEThCS, TO OT-TUM XJIOIN SIYUM, TOJYyOMM 1 3elIeHUM
OUCHSATAM B OBEYMX KOXKYNIMHKaX MUCAHUWH Jerkuil xmio» (MariiB-Meib-
HUK, 1995: 501). 3acBiguyto4u MKpi I'yIyJIbChKI MEPEKOHAHHS IIONO «JIer-
KOCTI» KHUTTEBOI JOJII CBOIX AiTeH, sIKI Takm «OyAyTh MaHamMu» W 3a Be-
minHaM [lpupony, HapaTop HE BHCIIOBIIOE BIIACHY OL[IHKY MOXIIUBOT
MOJATBIIOT IO MaJTUX TYITYJIST.

Y TBOpax MUCHMEHHUKIB MiAKPECITIOETHCS, IO OCBITHA MpobieMa
I'ynynemuan Oyna OHOBIIGHA Y 3B’SI3KY 13 3pOCTaHHAM YKpaiHCHKOI Ha-
iOHAJIBHOT CBIiIOMOCTI y TiepmIiif TpeTuHi XX CT.

VY ix Majiif mpo3i TOJOBHI Tepoi-TyIylH BXKE CIPOMOXHI BH-
CJIOBUTH PO3IyMH MIOA0 HEOOXITHOCTI HAI[IOHAJIBLHOI OCBITH i cebe abo
cBOix niTed. TOXX MaEMO TEKCTyaJIbHUH BHSIB «OCBITHBOT» ['yIyJbLIMHU Y
CeHCl HasBHOCTI y 0araTtbOX XYJO)KHIX TBOpax mepuioi TpetuHu XX CT.
NoKazy Oa)KaHHS MPOCTHX TYIYJIB «IOKYIIYBaTH IIAHCTBa» Yy BUIIISII
3M00yTTS YU TO BJIACHOI OCBITH, YM TO OCBITH JyIs CBOix miteid. Ilepc-
NEKTUBHUM JOCII/DKSHHS € y HampsMi JIITepaTypo3HaBUOrO aHaji3y TBOp-
YOCTI Ta XapaKTEPUCTHKH OCBITHHOT POOJIEMaTHKH Yy TBOPaX MaJIOBIIOMHX
nucbMeHHUKIB — KocTstHTiHN Manuupkoi, Jleci Bepxosunku, Yistau Kpas-
YEHKO Ta iH., AKi TaKOXX OpaTh aKkTHBHY Yy4YacTb y KyJIbTypHO-OCBITHHOMY
pyci kparo nepioi TpetuHu XX CT.

Jlirepatypa

1. Ko6unsauceka O. ITosicti. Onosiganusa / O. KoOunsHcbka. —
Kuis, 1988. — 598 c.

2. MariiB-Mensauk M. Tsopu / M. Mariie-Mensauk. — JIbBiB :
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3. Cretanuk B. TloBHe 3i0paHHs TBOPiB y Tphox ToMax. T. 1. Ho-
Benu / B. Credanuk. — Kuis : Bug-so AH Ykpaincekoi PCP, 1949. — 574 c.
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Cekuis inpopManiiHMUX TEeXHOJIOTIN B OCBITI

OCOBJIMBOCTI IM®POBOI OCBITH

. 1 2

Jzeinyyx /. 1.7, Kaumap O. B.
1 . . . . . . . .
Teano-DPpankiscokuil HAYIOHALILHULL MEXHIYHULL YHIgepcumem Hagmu i 2azy

2Hpukapnam0bkuﬁ HayioHanvHull yHigepcumem imeri Bacuns Cmegpanuxa
E-mail: *dzvin56@ukr.net, *Ooleksandra75@ukr.net

Cepen KIIIOYOBHX I0JIOKEeHb HamioHaneHOT cTparerii po3BUTKY
ocBitH B Ykpaini Ha nepiox no 2021 p. omHUM 3 TIPIOPUTETHUX HAMIPSIMKIB
TIPOTOJIONIEHO BIPOBAHKEHHS CyJacHNX 1H(QOpPManiifHO-KOMIT FOTEPHUX TEXHO-
noriti (IKT), sxi 3a0e3medyroTh yOOCKOHAJICHHS HaBYaJIbHO-BHXOBHOTO
mporiecy i gocTymHicTh ocBitH. [lepen MiHiCTEpCTBOM OCBITH 1 HAayKH
mocTaBiieHe amMOiTHE 3aBIaHHS PO30YIOBH BIATOBIAHOT iHPPACTPYKTYpH —
TaKoro iHPOPMaNiiHO-KOMYHIKAI[ITHOTO OCBITHRO-HAYKOBOTO CEPEIOBHIIA,
y SIKOMY YYaCHHKH HaBYAJILHOTO IPOLIECY MAIOTh 3MOT'Y 3HAXOIUTHUCS LIOIHS
MPOTATOM YChOTO IEpiojly HaBYaHHS (K B aynuTopii, Tak i 3a ii Mexamu),
OTPUMYBATH BUIBHUIA JOCTYI JI0 €JIEKTPOHHUX OCBITHIX PECYPCIB, 110 Ma€e
CHPUSITH TMiJBUIICHHIO PiBHS iH(OpManiiHO-KOMYHIKaliiHOT MiArOTOBKH i
(dhopmyBaHHIO POdECiiHIUX KOMITETCHTHOCTEH.

VY posBurok 3a3HaueHoi Harionansroi ctpaterii MOHY 2016 p.
Po3pobmino «KoHmernrirto HOBOT YKpaiHChKOI IIKOI», B IEB’ITOMY PO3ALIL
SIKOT 3a3Ha4a€eThesl, MO «Opraxizarisi HOBOTO OCBITHBOTO CEPEOBHIIA I10-
Tpebye IIMPOKOTO BUKOPHUCTAHHS HOBUX IT-TexHousOTii, HOBHX MYJBTH-
MeliiHNX 3ac00iB HaBYAaHHs, OHOBJICHHS JIAOOpATOpHOT 06a3n AJIsl BUBYCHHS
MPEIMETIB TPUPOJTHUIO-MATEMATUYHOTrO IHKIy. 3ampoBamkeHHs KT B
OCBITHI} rajy3i mepeiiie Bii 0ZIHOPAa30BHX HPOEKTIB 0 CHCTEMHOTO HpoO-
ecy, mo oxormmoe Bci Buau AisttbHOCTI. IKT cyTTeBO pO3mUpATs MOXK-
JUBOCTI T€Aarora, ONTHUMI3yIOTh YIIPaBIIHCHKI IMPOIECH, TaKUM UYHHOM
(dbopMyrodM B y4YHS BaXUIMBI JIJISI HAIIOTO CTOPIYYs TEXHOJOTIYHI KOMIIE-
TEeHTHOCTi. Po3BuBaTMMeThCs iH(MpacTpykTypa Uit 3a0e3NedeHHs pi3HUX
(¢opMm HaBuaHHA. 30KpeMa OyJie CTBOPEHO OCBITHIO OHJIAWH TUIATHOPMY 3
HaBYAIbHUMH 1 METOJUYHAMH MaTepialaMu IJIsl YIHiB, YIUTEINiB, OaThKIB 1
KEpiBHUKIB HaBYAIbHUX 3aKJIa/liB».

[ndopmaniiine CycninbCTBO HAJA€ JIIOACTBY HPHHLUIIOBO HOBHM
IHCTPYMEHTAPIH KUTTEAISIIBHOCTI, SIKUH XapaKTepU3YEThCS, 3 OAHOTO OOKY,
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MOXIIMBOCTSIMH OTPUMaHHsS 3Ha4HUX OOcCsriB iHpopmanii OGe3 Tepuro-
plaJIbHUX Ta YacOBHMX KOPJOHIB — TYT i 3apa3, 3a KiJIbKa MUTEH I1icis TOro,
SK BimOynacs meBHa moxis. TakuM YHHOM TOCTYN A0 iH(opmamii cTae
MOBCIOMHUM. bimbime Toro — iH(OpMalis IepeTBOPIOETHCS HAa OCHOBHE
JDKEpesio BUPOOHHWITBA TOBApiB, MOCHyr Ta Ojar. Aje, 3 iHIIOTO OOKY,
HaBiTh BHIATHA JIOJWHA B YMOBaX HaBaIX iHpoOpMamii, 0 TUHAMIYHO
3MIHIOETBCSI, BHSBILIETHCS HECIIPOMOKHOIO OIEpyBaTH iH(pOpMariitHuMu
MMOTOKaMH¥, KBalli(ikoBaHO OpIEHTYBAaTHCSA B HUX Oe3 momomoru iHpop-
MaIliifHO-00YUCITIOBATEHUX TEXHIYHUX 3aCO0IB, BIAMOBIIHOTO MPOrPAMHOTO
3abe3neuenHs. KonumHid aedinurT MacoBOro 3HaHHS NEPETBOPHUBCS Ha
nedinut iHGOpPMAIIHO-KOMIT FOTEPHOT KOMIIETEHTHOCTI. He BHmagkoBo y
Pexomennauisix €Bponeiicbkoro [Tapmamenty i Paau mono Kimo4oBUX KOM-
METCHTHOCTEH JJI1 HABYAHHS MPOTATOM XKHTTS, HCOOXITHUX U1 0COOHCTOT
peanizawii i PO3BUTKY, aKTHBHOI IPOMAJSIHCHKOI MO3MLIi, y4acTi y rpo-
MaJICbKOMY JKHTTI Ta MpaleBIalITyBaHHs, KII040Ba poib BigBoanTbes IKT-
KOMIIETEHTHOCTI sIK 3aC00Y OTpPUMAaHHS BCiX 1HIIIMX KOMIIETEHTHOCTEH [4].
JilicHO, caMe TOHATTS KOMIIETCHTHOCTI Iependadae BMIHHS KO-
pPHUCTYBaTHCS, IOHANMEHINE, KIIOYOBUM I1HCTPYMEHTAPiEM IKHTTEMISIb-
HOCTI JIIOJMHMA Ha JaHOMY eTami PO3BHUTKY HuBimi3amii. Tomy opmHiero 3
TOJIOBHUX (YHKIIH CYCITBCTBAa Ta ICPIKAaBH SK IHCTUTYTY YIPaBIiHHS U
peryJioBaHHs CYCHUIbHAX BIJHOCHH € BHXOBAaHHS HOBHMX IIOKOJIiHb, Ha-
BYAHHS Ta MiATOTOBKA JIIOAMHU 10 MISUIBHOCTI B I[IHHICHUX, HOPMAaTHBHHUX
Ta TEXHOJIOTIYHUX yMOBax icHyrouoi ¢opmanii. Lli npouecu BinOyBatoTbCs
B paMKax MOJITHKH coliami3amii (s Mojozi) Ta pecomiamizamii (s
CTapIIMX MOKOJIHb Ha eTamax MepexojiB Bix omHiei (opmarii 10 iHIIO).
VYkpaina cboronHi nepebyBae skpa3 Ha TAaKOMY €Talll, KOJH BiOyBa€ThCs
MIBHAKOIUIMHHUM NpoIiec MOBCIOIHOTO MEpexory 10 iHpopMamiiHoro cyc-
MTBCTBA 1 BiJ] 3ATHOCTI «BIHCATHCS» B IIeH TpoIiec, 3a0e3MeYnTH MacoBe
3100yTTs HEOOXIAHNX KOMIIETEHTHOCTEH JUIS BUIBHOTO BOJIOJIHHS KIIIO-
YOBUM IHCTpYMEHTapieM iH(OpMaIifHOTO CyCIiJbCTBa 3ajeXaTUME Mai-
OyTHE HaIIOi JAepXaBH, HAIIOTO CYCIIBCTBA, KOXHOrO 3 Hac. Lle oOymoB-
JIFOE HEOOXIHICTh CTBOPEHHSI CUCTEMH «TOTAJIBHOT KOMIT FOTEPHOI IpaMoT-
HOCTI» Ta Takoi X TOTampHOI iH(opMaTH3amii HAIOHAJIBHOI CHUCTEMHU
OCBITH, BXO/)KEHHS HAIIOHAJIHHOI CHCTEMH OCBITH J0 TJI00AJLHOIO OCBIT-
HBOTO TPOCTOPY HA IHCTHTYLIHHOMY, CEPEOBUIIHOMY Ta MEPCOHAIHLHOMY
piBHAX, OCKUTBEKH 3a TBepmkeHHsIM T. TapHaBchKkoi, «iH(opMaTH3alis oc-
BITH € KJIFOYOBOIO YMOBOIO MIiATOTOBKH (haxiBIliB, 3AATHUX MPAIIOBATH Y
KapIUHAILHO HOBUWX, Aenajii Oijbllle aBTOMAaTH30BAaHWX, YMOBax TIpalli;
OpiEHTYBAaTHCS Y BeNMUYE3HHX oOcsrax iHopmanii, sika mocrymnae Oesre-
PEepBHO; rpaMOTHO 00pobisiTH 11, 30epiratu 1 nepenasatu» [5]. Jns nporo
HAIlla Jiep>kKaBa BiAMOBIIHO a0 paTtudikoBanux BepxoBHoro Panoro Ykpainu
«OKeHeBcbKOT ieknapaliii puHIKIIIBY B3siy1a Ha ceOe 30008’ I3aHHS:
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— MOJIMNIIMTH AOCTYM J10 iH(popMauiiiHoT i KOMyHiKaliiHoi iHdpa-
CTPYKTYPH Ta TEXHOJIIOTiH, a TaKOX 10 iHpopMarii i 3HaHb;

— MIIBUIIUTH KOMI FOTEPHY KOMIIETEHTHICTh TPOMAJISH;

— MiZIBUIIXTH A0Bipy Ta 6e3nexy npu 3actocyBanHi IKT;

— CTBOPHTH CIPHUSTINBE CEPEAOBHIIE Ha BCIX PiBHIX;

— po3BUHYTH i po3mmpuTy 3actocyBanHs IKT-nonaTkis;

— 330XO0YYBaTH KYJIbTYpHE PI3HOMAHITTS 1 IOBaXKaTu HOTo;

— BH3HABATH poJIb 3aC00iB MacoBoi iH(popMaIli;

— IPUAUATH yBary €THYHIM CTOPOHAM iH(QOPMAIIIHOTO CyCIIijb-
CTBa, a TAKOXK 320X0UyBATH MKHAPOIHE 1 perioHaNbHe CriBpoGiTHAITBO [3].

OnHi€lo 3 TPOBITHUX TEXHOJIOTIH 1U(POBOro HaBYAaHHS € Bi3ya-
mizamis. Y 3aralbHOKYJIBTYPHOMY KOHTEKCTI Bidyallizallis iHTepIpeTyeThCs
SIK CTIEKTp YSIBJICHb, MOOLITI30BaHHUX 3a IOTIOMOTor0 Tpadiku. TexHomorii Bizya-
mizanii € Han3BUYaiiHO e(EeKTHBHUMH IIPH 3A1HCHEHHI aHai3y BEMKHX
JIaHUX, IO JO3BOJISIE HaM JOCATTH IPaBHIbHUX BUCHOBKIB Y PEXNMI peaiib-
HOTO Yacy, He BJAIOUHCh 10 CY/PKEHb eKCcrepTiB. beHn BinbsiMcoH 3ayBaxuB:
«OcaitHi 1udpoBi mani cami mo cobi He € HOBUMHU. 30ip Ta OIUPPOBKA
MacHBHHX HA0OpiB OCBITHIX JaHWX MAalOTh BITHOCHO JIOBTY icTOpito, 1 30ip
JAHUX Y Tay3l OCBiTH Oepe CBilf MOYAaTOK OLTBINE CTONITTS TOMY Ha3as.
TuM He MeHII, HOBI METOIM aHali3y JIaHMX, iX Bidyasi3alii, MPOrHO3YBaHHS
Ta PO3MOPSHKAHHS HUMHU MOXJIMBI 3aBASKM HOBHM IHCTpYMEHTaM ITyOuiy-
HOi TIONITHKH, — 3HAYHA YaCTHHA SKHAX 0a3yeThcs Ha (DYHKIIOHATBHUX
NPUHLIUIAX Ta TUCKYPCHBHIW JIOTII[, OTPUMAHUX i3 COLIalbHUX Melia i
3HAYHUX JIaHUX, — CTAIOTh MOTYXXHUMH JKEpeJaMu Cy4acHOro IH(ppPOBOTo
YIpaBIiHHS OCBITOIO» [7]

[TponoBxyroun IyMKy aBTOpa, Bij3HaYMMO HacTymHe. Bizyasiza-
miss K 1uQpoBe MPEJCTaBICHHS B OCBITHBOMY MPOCTOPI PO3KPHUBAE OIIe-
pauiiiHi MOXJIMBOCTI 0OpoOKM Ta ycBimomuieHHs iHopmanii. 3 iHImOro
00Ky, Bi3yamizalis SK ayAMT NEBHOTO NpOLeECY BKIIOYae B cede ePeKTHB-
HUI 3BOPOTHHH 3B'SI30K MIXK BUKJIaJjaueM Ta yIHEM, IO LTI0CTpye MPOMiXKHI
Ta OCTATOYHI pe3yJbTaTH HaBYaHHs. BiAmoBigHO, iCHYIOTH 3arajibHi mHpa-
BWJIA YIIPABIIHHS HU(PPOBUMH CHCTEMaMHU OCBITH Ta COL[IaJIbHO-TEXHIYHOIO
iHpPACTPYKTYpOIO NaHUX. BiAmoBigHO, MUTaHHS €KCIIEPTHOTO CYIKEHHS B
aHamizi Ta o0poOui iHpopmarii HabyBae HOBOTO 3HAUYEHHS B OCBITHBOMY
npocropi. ben BinbsiMmcon mwmine: «HoBi MeHemkepHu BipTyaJIbHOTO CBITY
OCBITHIX JIJaHUX — Il TEXHIYHi, CTAaTUCTHYHi, METOAOJOTi4Hi i rpadiuni
eKCIIEPTH, — K JIroau, Tak i Hi, — B OECP, Pearson and Knewton, siki mMo-
KYThb 3allCaTH IIKOJIM Ta YYHIB B MEXaX HYMEPOBaHHX, BHIMMHUX Ta
MOTNIepEKYBAIbHUX JAHUX, T4 3BEPTATUCS 10 CBOEI ayaMTOPii AK JO KOH-
KpeTHOTo KopucTyBada. CTali MOKJIMBUMH HOBI BHIU Kap'€pHUX JaHUX, K
JUISL IPOBIJTHUX KOHCYJIBTaHTIB y cdepi MONITHUKY, TaKuX sk Maiikn bap6ep
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i mignpuemii, sk Xoce deppeiipa, Tak i i1 BUCHUX-IOCIITHUKIB JTaHUX,
€KCIIEPTIB 1 aITOPUTMICTIB, HEOOXITHUX JUI1 POOOTH 3 TaHUMH, OOy TyBaTH
apxiTekTypu 0a3 JaHUX 1 pO3pOOKH aHATITHKI [7].

3MicT 1M(PPOBOI OCBITH CTAHOBJIATH HACTYITHI KOMIIOHEHTH: Ha-
BYaHHs, CaMOOCBiTa, B3aemois. JloTpuMaHHS IHCTPYKUiHl € HeoOXiZHUM
JUTS JOCTYIY Ta 3AIHCHEHHS orepanii B G pOBOMY IIPOCTOPi HABYATFHOTO
pecypey. Lle Takoxx QgopMmye CBOepimHEe anrOpHUTMIiYHE MECICHHS, IO ab-
COIIIOTHO HEOOXiTHO U BIPOBAHKECHHS TEXHOJOTIYHMX TporeciB. Camo-
ocBiTa mepembayae, HacamIepen, caMocCTiiiHe HaB49aHHA. i1 Toro, mo0
Takuil mporiec OyB yCIIITHUM, TOBHHHI iCHYBAaTH IIEBHI IEPEIyMOBH: HiTKa
MOTHBAIliSl, HABMYKH KPUTHYHOTO Ta aHAJITUYHOTO MUCJICHHS, CaMOJMC-
LUIUTIHA, JOCTATHIM piBeHb MOMEPEIHBOI OCBITH Ta HABUYKH BUKOHAHHS
HaBYAJIBHHUX 3aBJaHb. 3p0O3yMiJIO, IO 3aCTOCYBaHHS IHU(POBOrO HABYAHHS
JIOPEYHO Ha MEBHOMY eTall HaBYaHHs, ajie He Ha Mo4yaTKoBoMmy ertami. |
uudpoBa ocBiTa cama 1o codi y OiIbLIIOCTI BUNAKIB Nependayae BUKOPHC-
TaHHs 3MIIIAHOTO, TiOpUAHOro THIy HaByaHHs. OJHAK 3HA4YEHHS Ta IiH-
HICTh CaMOOCBITH HE CIIiJ MpPUMEHITYBaTH. [Ipo Ba)KIHMBICTH CaMOOCBITH
mucaB BimoMuil yueHHH Toma AKBIHCHKHI i BaXKKO IEPEOIIHUTH BasKJIH-
BIiCTh CaMOOCBITH B CYYaCHHX YMOBaX HIBHIKOTO PO3BUTKY iH(pOpMaIliii-
HOTO CYCHUIBCTBA Ta 3pocTaHHSA poii iHpopmamii. Kpim Toro, mudposa
ocCBiTa, €, Ma0yTh, HAWKPAIIUM CIIOCOOOM OpTaHi3aIlil CaMOOCBITH y CTap-
momy Bimi. [, HapemTi, € TpeTiit KOMIIOHEHT — B3aeMofis. Ll B3aemomis €,
MO CyTi, KOMYHIKalli€lo, ajne HaJ3BHYaiHO PAalliOHAJII30BaHOIO Ta JETIEPCO-
Hasi30BaHO. Takuil T B3a€MOJIT BaKKO HAa3BaTH CIUIKYBAHHSM, OCKUIBKH
MOBa HJe He MPO eMOIIHHUIN, eMIaTHYHUI a00 0COOUCTHI PiBEHD B3aEMO-
aii [6]. YuacHuku 1iupoBoi OCBITH y B3a€MOJIIT 00'€THYIOTBCSI €TUHOIO Me-
TO0, ineeto pesyibrary. Lli ¢yTyposioriuHi HaMmipu 1 HparHeHHs, OpU
BCTAaHOBJICHHI MPIOPUTETY MiSUILHOCTI, MAlOTh Ha METI, BiMOBIIHO, 3MEH-
LIMTH yBary 1o 3aco0iB abo cymyTHiX ¢akropiB ii qocsirHeHHs. Tomy Taka
B33a€EMOJIiS, IO CYTi, € MParMaTHYHOIO. | «COIiaNbHUI IHTENEKT» y LIbOMY
KOHTEKCTI CiJ] PO3YMITH TpbOMa CHOCOOaMH: IO-TiepIle, SIK 3JaTHICTh
a/IeKBaTHO OILIHIOBATH 1 aJIeKBaTHO pearyBaTH Ha IPOSIBM €MOL[IMHUX KOM-
TIOHEHTIB CIIJIKYBaHHS; MO-ApYTre, SIK 3JaTHICTh IPOBOJUTH IiJIECTIPIMO-
BaHy JiSJIBHICTD NPH PI3HUX XapakTepax KOMYHIKalii; Mo-TpeTe, K TBOpUY
Ta IHAWBIAyaTi30BaHy 3AaTHICTh BCTAHOBIIOBATH KOMYHIKAaTHBHHUH 3B'S30K
3 piI3HUMH HapTHEPaAMH.

TakuMm 4MHOM, YMiHHS OPI€HTYBATHCA Y BipTyaJIbHOMY IPOCTOPIi €
HaraJibHOIO IMOTPe0Or0, TaK SIK 1 I1HIN HAaBUYKH KYJIbTYPHO OCBIYEHOL
JOIUHU. AJie TPaMOTHICTP SIK Taka, i KOMITIOTepHa IPaMOTHICTh, 30KpeMa,
€ JHIIE pecypcoM IJisi OCBITH, a He camoro ocBiToto. I{udpoBa ocpira
3a0e3nedye CHUIKYBaHHsS YYacHHMKIB HABYAJIBHOTO MpoOLeECy, aje cIocid
Takoi B3aeMoii € moBepxHeBUM i (opmainizoBanuM. Lludposa ocsita mo-
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30aBieHa eMOLIITHUX KOHOTalill y mpoueci HaBYaHHs. AJie 3aBASKU LIbOMY
JocsraeThes iHTEHCH(DIKalis HaBYaJIbHOTO MpOLECY Ta 00'€KTUBHICTH OLli-
HIOBaHHS pe3y/IbTaTiB HABYaHHS.
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Po3BuTOK iHpOpMAIIHHOTO CYCHiIbCTBA Ta YHPOBAKECHHS IH(-
poBux TexHousorii (IIT) B yci ramy3i KUTTEMISTILHOCTI JIOAWHA CTA€ OJ-
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HUM i3 MPIOPUTETHHUX HANpPSAMIB JIep)KaBHOI MOJITHKU YKpaiHu. Y 1boMy
KOHTEKCTI BHHHUKA€ MOTpeda B IeNaroriyHuX MpaliBHUKAX, SKi 37aTHI 10
CIIPUIHATTS, TEHEPYBaHHA Ta MPAaKTUYHOI peatizallii HOBUX HaYKOBHX iJeH,
PpO3pOOJICHHS Ta BUKOPHCTAHHS TEXHIYHUX MPUCTPOIB, MiATOTOB-ICHUX JO
BukopuctanHsa LT Tomo. 3Bakaroun Ha MPHUCKOPEHE 3POCTaHHSA OOCATIB
HAYKOBOI, HABYAJBHOI, 3arabHOI iH(OpMaIlii, OHIM i3 HAMIPSIMiB PO3BUTKY
Iponecy HaByaHHS BHUKopucTaHHIO Bumtensamu LT € momepHizamis oc-
BITHBOTO TPOIIECY IIISIXOM OHOBJICHHS 3MICTY Ta HepeOyIOBH CTPYKTYpPH 1
3aCTOCYBaHHSI HOBHMX OCBITHIX TexHousoriil. Tomy, akTyalsHUM BOAdaeThCs
HAMpsAM OCTIKCHb, IO TOB’SI3aHUN 13 MIATOTOBKOK BHUCOKOKBaTi(iko-
BaHMX IejaroriB y Hampsimi Bukopuctanus LT, sxi OyayTe miarorosie-
HUMH HE TUJIbKM BUKOHYBaHHS 3aBJaHb NpoQeciiHol MisBbHOCTI, a i OyayTh
3[aTHUMH BIOCKOHAIIOBATH HAOyTI paHillle 3HAHHS, YMiHHS Ta HaBHYKH.
[TinrpyHTsIM BHMBYEHHS Ta pO3B’s3aHHS NPOOJIEMH JOCIHIKSHHS CTalu
HalpamioBaHHsA BiIOMHX HAyKOBILIB y PI3HHX HAIpPsIMax OCBITH: CHCTEM-
HOTO TiIXOAy IO Opradizamii HaBuanbHOro Tpotecy (B. 3ar’s3uHCHKHIA,
B. Ky3pMin, €. IOmiH Ta iH.); 0cOOIMBOCTI MiCIAAUTIIOMHOI OcBiTH (B. Omiii-
HuKk, M. Kupuuenko, T. Copouan); 3acrocyBanns IT B ocgiri (H. baxwmar,
B. buxos, 1. BoitroBuu, A. I'ypixkiit, JI. Kapramosa, B. Jlamincekuii, FO. Pam-
cekuit, O. Cmipin Ta iH.). [IpoBeneHmii aHami3 Teopii i MPaKTUKH MiATO-
TOBKH II€JIaroriB B CHCTEMI MICISIMIUIOMHOT OCBITH JIaB 3MOTY BHSBUTH
HHU3KY CYNEpEeYyHOCTEeH MIXK: 3pOCTAlOUMMHM BHUMOTaMH IIOAO 3/aTHOCTI
nenaroriB 3jidcHOBaTH npodeciiiHy AisIbHICTP B yMOBaxX TICHUX MiX-
JUCHHUIUTIHAPHUX 3B’SI3KIiB Ta BIJICYTHICTIO METOJHK, CIPSIMOBAHUX HA He-
NepepBHY MIATPUMKY Ta MiIBUIIEHHS PIBHS IXHBOI HU(PPOBOT KOMIETEHT-
HOCTI; CYCHIIBHUM 3allUTOM Ha KOHKYPEHTOCIIPOMOXHHX II€/IaroriB 3
BHCOKHM piBHEM HU(PPOBOi KOMIIETCHTHOCTI i HEIOCTaTHIM piBHEM pO3-
BHUTKY IU(POBUX KOMIIETEHHOCTEH CIyXadiB B CHCTEMi BiIKPHTOI OCBITH;
BU3HAHHSAM Ba)KJIMBOCTI MOJIEPHI3allil CUCTEMH PO3BHUTKY LH(POBHX KOM-
MIETEHTHOCTE! CITyXadiB B CHUCTEMi BIIIKPUTOI OCBITH Ta HEZOCKOHAJIICTIO
niticHoro migxony Jo ii peasnizamii. AHaJi3yl04M OCHOBHI TEHJIEHIT pPO3-
BUTKY HU(POBUX TEXHOJIOTIH y OCBITI, (haXiBIi HPOTHO3YIOTh HAHCTPIM-
Kime 3pocTaHHSA y cerMeHTi mry4dHoro intenekty (LLI), 3oxpema mammH-
HOMY HaByaHHi. llel HampsiM € HaA3BUYANHO NMPHUBAOIMBUM TIPU yIPOBAI-
’K€HHI 0COOMCTICHO 30pPi€HTOBAHOI'O HABYAHHS, OCKUJILKH 1HTEPaKTHBHI I10-
MIYHUKH Ta aJanTHBHI MPOTpaMH AJs HaBYaHHS Aal0Th 3MOTY 3a J0-
TIOMOTO0 MITYYHOTO 1HTEJNEKTY MePCOHANI3yBaTH OCBITHIH IMporec 1 crpoc-
THUTH TIEBHI TEXHIYHI 3aBAaHHs. Bxke 3apas, 3rimHo pociimkens puaky 11 B
Cxinniii €Bpormi 3a 2018p., npoBeaeHOro aHaiTHYHUM areHTcTBoM Deep
Knowledge Analytics, sike crnewianizyerscst Ha 1III, 6iok4eiiHi Ta TexHO-
JOTIYHMX TpeHJax, YKpaiHa crano nepeOyBae B Tpiiui JijepiB Iono
KIIBKOCTI KOMIIaHiii Ta iHBecTopiB y ramysi LI (puc. 1).
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Puc. 1. Peiitunr kpain cBity Artificial Intelligence Industry in Eastern Europe 2018
3a KiIBKICTIO KOMIIaHiH, siKi NIPalo0Th y cdepi INTYYHOI 0 IHTENEKTY

Sk Hacmimok, KpaiHa OTPUMYE OJHY 3 HAHOUIBIIUX KUTBKOCTEH
MDKHapOJHUX I'paHTiB Ha po3poOky LI, nepemarae B KOHKypcax i OTpUMYeE
3HaYHi iHBeCTHIIi. BpaxoByrouW iCHYIOUI BUKJIHKH, 32 PEKOMEHIALIEI0
MinictepcTBa OCBITH 1 Haykd YKpaiHH mHQPOBI TEXHOJIOTIl y CydacHid
nporpami MiATOTOBKH y 3aKiajiaX 3arajibHOl cepeiHbOi OCBITH 3ampoBa-
JDKYIOThCSI 3 TPOTPaMH HOBOi TMOYATKOBOI IIKOJH IHTErpali€ld MeTOJHK
naBuanust LEGO, sxa mepemye ocBiTHIH poOOTOTExHimi — HOBIHM, ak-
TyalbHIM MMearoriyHiii TEXHOJIOTIi, 0 J03BOJISE MiABHUIIUTH MOTHBAILIIO
Y4YHIB 0 HABYAHHSA, OCKIJIBKH JUIS HOTO MOTPiOHI 3HAHHS MPAaKTHYHO 3 YCiX
HaBYIbHHUX AUCTHIUIiH. PoboTorexnika i IIII wacTto moeaHyoThCS OfHE 3
oxHuM. O0’€HAHHS UX ABOX HAyK, CTBOPEHHS iHTEIEKTyaIbHUX POOOTIB,
MOYKHa BBaXKaTy e oJHUM HanpsiMoM 1II1. Buma mkosna Takox BiAmoBigHO
pearye Ha 3amuT iHGOPMAIIHOTO CYCHUIBCTBA: 30KPEMa, JJISI MiIATPUMKH
posButky LI B Ykpaini y JIbBiBCbKOMY TOJIITEXHIYHOMY HalliOHAIEHOMY
yHiBepcureTi y Bepecti 2018 p. Oyna 3amymieHa HOBa mporpama 3 OTpH-
MaHHSI HAYKOBOTO CTYIEHS B rajy3i IITy4yHOro iHtesexty. OueBHIHO, LIO
HaWOUIBIIO] yBaru MO0 IMiATOTOBKH MPOTpaM HABUAHHS Ta TEaroridHUX
TIpaIiBHUKIB JJIs yrpoBapkeHHss HOBITHIX [T Hapasi morpebye cepemus i
CTaplia IIKONa, a SKOMOra IIBHAMIC 3a0€3IEeUNTH HAJICKHUH pPIiBEHb
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MIPOTIOHYEThCSL Yepe3 CHCTEMY MICIIIUIIIOMHOI OocBiTH y ¢opmari Bin-
KpPHUTOi OCBITH, 30KpeMa YKpaiHCHKMM BiKPUTUM YHIBEPCHTETOM ITiCIIs-
JIMIUTOMHOI ocBiTH http://uvu.org.ua/. BinmoBigHi 3HaHHS | HABUYKHA MOXYTb
Oyt cdopMoBaHiI y MeJaroTiYHWX TNPAIiBHUKIB HOBOI TeHepalii B pe-
3ynbTaTi po3poOJIEHHS CHCTEMH HAaBYAaHHS B IICISAWIUIOMHIA OCBiTi, siKa
Opi€HTOBHO BKJIIOUae TeMu: «lH(popmariiiHi cucTeMu B OCBITI», «XMapHi
TEXHOJIOTi1 B OCBITi», «Hetuker», «TexHomorii BipTyaJlbHOI peaybHOCTI B OC-
BiT», «lITygHMi1 iHTENEKT B OCBITI», «CaHiTapHUI perJaMeHT (BUMOTH 1O
ka0OiHeTiB 1H(OPMATHKH Ta iHPOPMaliHHO-KOMYHIKAIIHHUX TEXHOJOTIN)»,
«MaiibyTHE IUPPOBUX TEXHOJIOTIH».

Jlitepatypa

1. Kapramosa JI. A. Po3BuUTOK ITU(PPOBOi KOMIIETCHTHOCTI Meaa-
rora B iH(pOPMAIiITHO-OCBITHROMY CEPEAOBHIII 3aKIaAy 3arajlbHOl cepei-
uroi ocBit / JI. A. Kapramosa, H. B. baxmar, 1. B. [Tnim // Tadopmamiiiai
TeXHOJIOoTIi 1 3aco0n HaB4yaHHs. — 2018. — Ne 6.

2. 10 Roles For Artificial Intelligence In Education [Electronic
resource]. — Mode of access: https://www.teachthought.com/the-future-of-
learning/10-roles-for-artificial-intelligence-in-education/.

3. Iepekpect 0. Sk mTydHMA IHTEIEKT MOXE JOMOMOTTH OCBITI
[Exextponnuii pecype] / FO. Tepekpect. — Pexxum pocrymy: https:/osvitoria. media/
experiencelyak-shtuchnyj-intelekt-mozhe-dopomogty-/ osviti/.

4. Al in Eastern Europe Industry Landscape [Electronic resource]. —
Mode of access: https://mindmaps.dka.global/ai-in-eastern-europe.

5. UyGatrok 0. MaiiOyTHe mTy4HOro iHTenekry B ocBiti [Emext-
pornmii pecypc] / FO. Uybariok — Pexxum moctymy: https://day.kyiv.ua/
uk/article/ekonomika/maybutnye-shtuchnogo-intelektu-v-osviti.
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Due to high competition, requirements for PR-technology at enter-
prises are increasing all the time. Often, this is associated with increasing
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attention to information and the need to produce more high-quality and
expensive goods. Investment in PR is increasing, though some may be
irreversible as new formats of technology are introduced and new means of
implementation are introduced. In recent years, a quite powerful tool that
can definitely be incorporated into PR technology is Digital Technology. In
today's context, it is difficult to understand the basics and genesis of the
concept of PR technology development in the digital economy. Society
reaches a post-industrial stage of development if the foundations of its
production activity are transformed. We can assume that this process is a
transformation itself, which must necessarily be linked to both the
development of PR and the development of Digital Technology, as well as
the integration processes between them.

Turning back to the history, it should be noted that such a view was
followed by Academician V.l. Vernadsky, who considered the significant
stages of the irreversible evolution of the biosphere [2]: its transition to the
noosphere phase; development of comprehensive communications systems;
creation of a single information system for humanity. The last two positions
confirm that only the creation of appropriate interconnections, public
relations, relationships and the development of information systems can be
served as a basis for the sustainable development of industry in all sectors,
education, economy and so on. International companies are increasingly
using Internet promotion in their digital activities.

For example, a report by the UK-based PRCA's «Digital PR and
Communications Report» found that the average percentage of digital /
social media marketing campaigns in 2016 was 25 %, compared to 16 % in
the previous one. At the same time, researchers have further expected the
growth of Digital costs in the next 12 months to 62 %. In order to not only
stay on the forefront but to achieve significant benefits, enterprises must
further integrate new technological communication tools, in particular the
Internet, in promoting their products and services [3]. According to a poll
conducted by experts on the reason for using business brands in social
media, the majority of respondents called awareness raising — 83 %, audience
extension — 65 %, brand message extension — 64 %.

In addition, 57 % of respondents believe that most digital and
social media content is produced by the public relations and communica-
tions department. This represents a 12 % increase from the 2016 and 2017
PRCAs [1]. We consider it is necessary to confirm the feasibility of creating
Internet PR and electronic communications for PR technologies. We con-
sider it is possible to do so based on the results of a Pew Research Center
survey of the positive impact of these resources. The January 2018 US
Adult Survey clearly indicates a trend towards a positive attitude towards
Internet use in daily life — the vast majority of Internet users (88 %) say that
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this type of communication is positive. In our work we consider it is
possible to draw on these conclusions, since in Ukraine in recent years the
IT provision of citizens is quite high. In particular, the International Agency
«We are social», which specializes in media research, published the follo-
wing information in a «Digital in 2018» report: 44,12 million people in
Ukraine, 25,59 million of whom use the Internet — 58 % of the population [4].

Researchers also show that the proportion of Internet users among
the adult population of Ukraine is increasing. A study of global and US e-
commerce trends shows that people between the ages of 18 and 29 are most
often buying goods online [5]. The leading services provided by PR clients
and communications agencies are the distribution of press releases on the
Internet (13 %), text content (12 %), online media (12 %) and paid social
activities (12 %). Common services that clients expect from PR and com-
munications agencies are [1]: blogger reach (40%, down from 49 %); social
impact (40%, compared to 56 %); managing the digital crisis (36 %, less
than 51%); online reputation management (36 %, compared to 51 %). The
sharp increase in the demand for digital services, the rapid development of
Digital Technology and the lack of proper expertise in all market players
make it necessary to determine the place of PR on the Internet and to predict
the trend of development of PR technologies.

From now, PR agencies in the digital environment need to
prioritize the tasks: first, building relationships with the audience and
communicating the key messages logically, and then selecting the channels
and tools you need. Synergizing the power of Digital Technology and vast
media experience, event PR and the community are getting an innovative
media mix tool. It is characterized by the widest reach of the audience and
the great power of influence. Digital agencies that focus only on software
and hardware are unable to empower themselves with PR tasks. Equally
important is the function of PR in the digital environment — content
generation. It is possible to distinguish the fundamental functional diffe-
rence between digital agencies and PR agencies: digital specialists provide,
for the most part, quantitative composition, then PR technologists guarantee
the quality of communication. According to our research and analytical fin-
dings, the integration of these two technologies will lead to a victory in the
product market. The future of these directions is seen only in their close
relationship — the prospects will not be separated for the first or the second.
In the future, the need for PR without Digital Technology will be declined
sharply and the demands for quality of communications and content will increase.
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In recent years in today's society the inevitability and naturalness
of people's communication, mostly by means of the digital network
avoiding direct contact, have been noted. The continuous development of
digital technologies has led to the expansion of the range of individuals who
wish to study remotely. Everyone receives the possibility of remote prompt
receipt and transmission of information.

For education, the World Wide Web offers the opportunity for
everyone: information transfer and online feedback; to set and/or carry out
tasks, to carry out their collective discussion accordingly; save time and
resources and more.

Accordingly, every day millions of messages (conversations, do-
cuments) are sent through Facebook, LinkedIn, Twitter, e-mail and spe-
cialized web platforms and more. In our observations, such messages should
be flexible and low-volume. We believe that users who want to receive
education through a specific form of training should receive instructions on
how to prevent errors in virtual communication.
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Here we see the formation of a new problem — the search and
creation of new, not existing until recently, rules and conditions of personal
and group communication. Practices often suggest the use of so-called
«slang» or Internet slang, which, according to Victoria Kuhn [1], «can take
many connotations — the total meaning of words, both descriptive and
emotional, from simple reduction to sarcasm or even imitations». She gives
one example of imitation — a meme, which is often humorous, very visual,
and has accompanying text.

However, memes, according to her research, are best suited for
personal interactions, where they are most commonly used. When it comes
to etiquette in educational correspondence, these are, for the most part, the
rules concerning the shortening of terms or words that are most commonly
used. The main etiquette to follow online is a rule or unofficial online code.
Internet etiquette is known to be referred by users as a non-etiquette that
contains certain rules for online behavior.

If the site, newsgroup, or mailing lists already have information
posting policies, then the user should be sure to follow them. It should be
remembered that most online activities have very specific, well-established
rules of conduct on the resource, which always assume that before user
actually post your message, the user learns as much as he/she can know
about the overall operation of the resource.

Keep in mind that failure to comply with these policies often
annoys resource administrators and may force them to remove these people
from the group or exclude it from users at all.

In recent years, the use of the network as a grand distance learning
tool has become so widespread that every person should know the
appropriate non-etiquette. However, it can be argued that, in fact, it is a
casual framework of politeness in digital communication that the user is
encouraged to follow.

According to our research, the rules of netiquette should now
become the content of education — they should be included as a separate
topic of the curriculum of secondary education institutions. This will lay the
foundation for the formation of a so-called «network culture», which, in
turn, will provide a reliable «surfing» of users in the electronic envi-
ronment, will increase the opportunities for education. Here are some basic
rules that can further serve as an algorithm for the education of netiquette in
educational institutions: capitalization is inadmissible (CapsLk); punctuation is
not attributed to most text message reductions; prohibiting the use of dots
between letters in the abbreviation; avoidance of sarcasm; chat is a learning
tool; the use of correct punctuation, spelling and grammar; observance of
respectful tone of communication; file transfer according to the rules of the
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educational institution; need to read the previous answers in the chat; all the
information in an online audience is part of a digital recording.

Good etiquette means user’s behavior in an online audience with
the same respect, courtesy and professionalism that can be demonstrated in
a real school. Its foundations should also be laid in the preparing process of
young school children in the study of computer science, coding — still need to
be considered in the development of curricular and plans.
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3 2018/2019 H.p. moeramHO HaOyBae YWHHOCTI THIIOBA OCBITHS
nporpama 3akiafiB 3arajgbpHoi cepenHboi ocBitu 11l crymens, 3aTBepirkeHa
Haka3oM MiHictepcTBa ocBiTH 1 Haykn Ykpainu Bin 20.04.2018 Ne 408,
SIKOI0 BU3HAYAIOTHCS, 30KpeMa, peKoMeH10BaHi (opmu opraHizanii ocBiT-
HBOTO TIPOIECY Ta IHCTPYMEHTH CHUCTEMHU BHYTPIIIHHOTO 3a0e3NedeHHs
SIKOCTI OCBITH, 3arajJbHUN O0OCSAT HAaBYAJHLHOTO HABAHTAXXEHHS Ta Opi€H-
TOBHA TPUBATICTh 1 MOXKJIMBI B3a€EMO3B’SI3KM OCBITHIX Taily3eH, NpeaMeTiB,
JTUCIUTUTIH. 3aralbHU 00CIT HaBYAIBHOTO HaBaHTAXESHHsI 37100yBadiB Tpo-
¢impHOT cepenHpoi ocBiTi Mt 10-11-x kiaciB ckmagae 2660 rogua: mrg 10-x
kinaciB — 1330 romus/a.p., st 11-x kinaciB — 1330 rogus/a.p. Peamizartis 3micty
OCBIiTH, BU3HaYEHOTO Jlep>KaBHUM CTaHIapTOM, 3a0€31eUy€eThCsl BUBUECHHAM
1 BHOIpKOBO-000B’s13k0BHX TpenmeTiB («IHpopmaTuka», «TexHomoriiy,
«MHCTENTBO»), IO BUBYAIOTHCS Ha PIiBHI cTaHAapTy. TakuM YMHOM BH-
HHUKae npoOyieMa po3NoJuly rofuH ais (GopMyBaHHS BiJIIOBIIHOTO HpO-
¢uI0 HaBYaHHS, y SKOMY Ma€ OyTH BpaxOBaHO OCBITHI MOTpPEeOH Y4HIB,
peTioHaIbHI 0COOIMBOCTI, KaJpoBe 3a0e3MeUeHHs, MaTepialbHO-TEXHIYHY
6a3y ToIIo.
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Bupinienns 3a3nHadeHoi npo0iemMu Oyno mepeadadeHo BXe IpU
CTBOpEHHI mporpamu mnpeamery «lHpopmaTuka», y sKii mnependadeHo
JOCUTh MIMPOKHH CIIEKTP 3MICTY MOAYIIB piBHA crtaHmapty. [Ipm ii cTBo-
PEHHI aBTOPCHKMM KOJIEKTHBOM 3MICT MOJYNIB i HOro Aeramizamis oOH-
paymcs 3 OorJsiLy Ha Te, mo (GOopMyBaHHA iHGOPMATHYHUX 3HAHB 1 KOM-
MIETEHTHOCTeW y CyO'eKTiB HABYaHHA HUHI € HEOOXiTHUM KOMITIOHEHTOM
MPAKTUYHO BCIX MOMJIMBHX TPOQLTiB, aje mi 3HAHHSA € JOCHUTHh CIICITH-
¢iuanmu. Hanpuxman, momymi «Mogpeni 1 MonenmroBaHHA. AHaJi3 Ta Bi3ya-
mizanis JaHux» 1 «MaremMaTtuuHi OCHOBHM iH(OpMATUKU» MOXYTh YBIHTH
CKJIaJIHUKaMH 10 MPUPOJAHUYO0-MATEMAaTHYHOTO 200 1HKEHEPHOTo NpodiiB,
a Monyib «OCHOBH €NEKTPOHHOIO JIOKYMEHTOOOIry» — JI0 CyCHUJIbHO-TyMa-
HiTapHUX NPOQIiB TOILIO.

Takox y mporeci po3pobiieHHs HABYAIBHOTO IUIaHy (OCBITHBOT
NporpamMu) Ha piBHI 3aKJaay OCBITH CIiJl ypaxoByBaTH, LIO:

—npodis HaBUAHHA MOXeE TependadaTH BHUBUCHHS HPOQITEHUX
MIPEIMETIB 3 PI3HUX OCBITHIX ramyseii;

— KUTBKICTh TOIWH U1 BHBYCHHS MPOQIIFHOrO IpeaMeTa CKia-
JA€ThCsl 3 KIUIBKOCTI TOJWH, BiJBEAEGHWX OCBITHBOIO NPOTPAMOIO 3aKIaLy
OCBITH Ha BHBYCHHS BiAMOBITHUX 0a30BHX MPEIMETIB, 1 KUIBKOCTI TOMIMH,
nepe0ayeHNX Ha MPOUIBHI PEJAMETH;

— y pa3i HasBHOCTI 3aJIMIIKY HaBYaJIbHUX TOJUH, TIepe0aueHuX Ha
BUBYEHHS NPO(]IIBHUX NPEIMETIB, 3aKJIaJl OCBITH MOXE BUKOPHCTOBYBATH
X Ui 301IBIIEHHS KUIBKOCTI TOJWH HA BHBUCHHS 0a30BUX MPEAMETIB, IS
BUBYEHHS ClIELiaJIbHUX 1 paKyJIbTaTUBHUX KYPCIB.

IpoekTom «/lepkaBHOrO CTaHAapTy 0a30BOi CEpeaHBOI OCBITH»
(mami — TIpoext [2]), ctBoperum MOH VYkpainu nependadeHo BHOKpEM-
JICHHS HOBOI raiy3i — iHpopMaTu4IHO1.

[TpuHarizHo MaeMo 3a3HAYMTH, 1110, PO3TIIAFOYHN PO3IIOIT TOIHH
y TpoOLECi CTBOPEHHS HAaBYAIBHOro IUIaHy (OCBiTHBOI mporpamu 3a [2])
3aKJagy OCBITH, CJiJl YpaxoByBaTH, IO 3a YUHHUMH HOPMATUBHHMH J0-
KymeHTamu npeamet «lHGopmaruka» 1 «TexHosorii» Ha 4yac, BU3HaUCHUH
JUTS 3aTBEPKCHHSI HABUAJIHLHOTO 3aKiany OcBiTH, 3akoHOM Ykpainu «IIpo
ocBiTy» Ta mocraHoBu Kabinery MinictpiB Ykpainu Bixm 23 mmcromana
2011 p. Ne 1392 «IIpo 3arBepmxenHHs [lep:kaBHOTO CTaHAAapTy 0a30BOi Ta
TOBHO{ 3arajibHOT CEpeHLOI OCBITHY», HA BUKOHAHHS a03aIly ABaALSATh JAPY-
rOro YacTHHHU MepmIoi cTaTTi 64 SKOro CTBOpeHa i ynpoBaIKyeThCS TUIIOBA
OCBITHS TIporpaMa 3akiajiB 3aranbHOi cepeanboi ocBiTu III crymens, Ha-
nexxatb OfHiN ramysi — TexHomorii. Aye npH AOBroTepMiHOBOMY IUIaHY-
BaHHI CJIiJl BpaXOBYBATH i MOXJIMBI KOPETYBAHHS ITiIXO/IB JIO IILICH HABYAHHS.

Cratyc «000B’sI3KOBO-BHOIPKOBOI0» HaBYAIBLHOIO IPEAMETA, SIKOTO
HaOyB npenMer «lHpopMaTHKa» y crapiuiid OIKOi, HAaBiTh 0e3 ypaxyBaHHSI
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MOXIIMBHX HOTO OCOONMBOCTEH, SIKi MOXYTh OyTH YHOPMOBaHI ICJSI KO-
peryBaHHS 3a pe3yibTaTaMH TPOMaJCbKoro oOroBopeHHs [3] i HaOyTTH
YUHHOCTI BiJIlIOBITHOrO HOPMAaTUBHOTO JIOKYMEHTa, BU3HA4Ya€ CYTTEBI Bi-
MIHHOCTI IJTaHYBaHHS OCBITHBOTO IMPOIIECY CTAPIIOi IIKOJIH.

OCHOBOIO OCBITHROTO TIpOIIECY iH(POPMATHUKH PiBHS CTaHAAPTY B
10-11 kmacax € 6a30BUif MOIYJIb, 3MICT SKOTO Ni0OpaHO TaKUM YHMHOM, 1100
BHUBYCHHS TUTBKH HOTO 3a0e3mediio popMyBaHHS MPEIMETHHAX 1 KITFOUOBHX
KOMIIETEHTHOCTEeH Ha piBHI crapmapry. Ha BuBUeHHS 0a30BOro Momyis
BIZIBOANTHCA 35 TOIWH, YMM 3aBEpUIyEThCS (OPMYBAaHHS B y4HIB Ipel-
METHUX 1 KJIIOYOBMX KOMIIETEHTHOCTEH LIOA0 BUKOPHCTAHHS CY4YacHHX
iHpOpMAaIIHO-KOMYHIKaIlIHHMX TEXHOJOTiH Ha piBHI, BU3HAYCHOMY YHH-
HUM Jlep)KaBHUM CTaHAapTOM 0a30BOi 1 MOBHOI 3arajbHOi CepegHbOI Oc-
Bitu. lleit MoayIb € MiHIMAIBHO JOMYCTUMOIO HEPO3PHBHOIO CTPYKTYPHOIO
OJMHUIICI0 MPOTPaMH, TOMY PO3HECEHHs BHMBYEHHs 0a30BOr0 MOJIYNs Ha
JIBa POKH HE Mepe0aqacThes.

3aranpHi ICUXOAMIAKTHYHI W comiaTbHO 0OYMOBJICHI MiAXOIU 0
(¢opMyBaHHS 3MICTy MpPOQIILHOTO HAaBYAHHSA BHUKJIANCHO Y MyOIiKalii,
CTBOpPEHIH 3a pe3yiabTaTaMH IOCIi/KEHb, BUKOHAaHMX y I[HCTHTYyTI mexpa-
roriku HATIH VYkpaiuy, i mosaHiii 3a HaykoBoto pepakiiero B.I. Kusenka [0].
[Ipo¢ine HaBYaHHSA, 3a TBEpIPKCHHSIM aBTOPIiB, Mae (HopMyBaTUCS 5K CY-
KYIHICTh 3MICTy HaBYaJbHUX HPEAMETIB, MOJAHOI0 y 00csrax, mio mpo-
MOPLIHHO BiIOOpaXXalOTh 3HAHHEBMH CKIAJHUK Taiy3i mnepeadadyBaHOi
MaiOyTHROI COIIaIbHOT aKTUBHOCTI Cy0’€kTa HaBuaHHS (mpodins Ha-
ByaHHs). Te came MOXKHA CTBEP/IXKYBATH i 11010 KOMIIETEHTHICHOTO CKJIaJl-
HHMKa BUMOT JI0 pe3ybrariB HaByanus [0, 27-35], ane ciig nomuputy ix i
Ha TpeIMETHI KOMIETEeHIi, BHOKPEMHBIIM sK 3pa3ok iHdopmaruuHi
CKJIaHUKHU (haxOBUX KOMIICTEHTHOCTEH. 3a3HaueHe Moke OyTH 3ailCHEHe
[OUITXOM BHOKPEMJICHHS CIEOU(DIYHUX BHUIIB [ISUTBHOCTI (haxXiBIs, SKi
BUKOHYIOThCS 3 BUKOopHucTaHHAM IKT. 3naTHICTE 10 X BUKOHaHHS Mae OyTH
copMoBaHa y Iporeci HaBuaHHA iHpOpPMaTHKH.

BaxnuBo 3a3HauWTH, IO KaJEHJIApHE IUIAHYyBaHHS OCBITHHOTO
nporecy iHGOPMATHKM Mae 3AIMCHIOBATHCS BXKE HE Ha OKpeMHid Ha-
BYAJBHUX PiK, @ Ha J[Ba HABYAIBHUX POKH. J[JI mojermeHHs miaHyBaHHS
OCBITHBOTO MPOILIECY 32 BKa3aHUX YMOB aBTOpaMH CTBOPEHO peKOMeHMalii
110710 HABYAHHS OKPEMHUX MOJYJIB HABYAJILHUX IIPOrpaM piBHSI CTaHIAPTY,
ITOBHI TEKCTH SKHUX PO3MIIIIEHO Y MEPEXi.
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YMOBH BITPOBAIZKEHH S .
IHTEPAKTUBHUX TEXHOJIOI'IM Y HABYAJIBHUU ITPOIEC

Ilocmin C. /1., Kozax H. C.
Vuieepcumem [JDC Yrpainu, m. Ipnine

BitumsHsaHa oCBiTa TpaHCHOPMYETHCS Ha OCHOBI HOBHUX TEXHO-
noriii ocitTH (koHueniii CDIO) Ta cydacHHX NeiaroriyHUX TEXHOJOTIM:
1) 3MilraHoi OYHO-AUCTAHIIHHOI 1 {yabHOI; 2) IHTErPATUBHOI, 10 BKIIOYAE
MDKIUCIMILTIHAPHI 1 TPAHCAMCIUILTIHAPHI iAXOIH, METOAN CHHEPTETHKHY;
3) mpoeKTHOi, IO BKIIOYA€E IPAKTHKO-OPIEHTOBAHI, MPOOIEMHO-OPi€H-
TOBaHI 1 OCOOHMCTICHO-OpIEHTOBaHI IiJIXOIH, METO]] MpPOOJIEMHOro Ha-
BuaHHs; 4) mipiHroBoi [1].

CryzaeHTchka Tpyna pisHHX (GOpM HaBUaHHS MOXeE 00'€THyBaTH
0ci0 3 TOBITBHUM OCBITHIM i1 IpodeciiHuM piBHEM MiAroToBKH. [Ipu npomy
y TpyHi MOXYTb NpPOSBIISITUCS, B OCHOBHOMY, /IBa TUMH BimHOCHH: 1) minep —
PAIOBI WIEHHW TpyIH; 2) TOBIMBHI B3aEMHUHHU WIEHIB Tpynu. Biamosigno no
PIiBHS B3a€EMHUH BHIUISIOTH /IBI ()a3y rpyrnoBOro pO3BHUTKY: a) 3aJIEKHOCTI —
¢a3a Bmamu; 0) B3aEMO3AIKHOCTI — MikocoOucTicHa (a3a. 3a miero Kia-
cudikaliero rpymna pyxaerbcs 31 cTaHy 3aJIe)KHOCTI BiJ (OpManbHOTrO
Jiepa yepe3 KOHQPOHTAIIIO 1 MOXKIIMBICTh BIIMOBIAATH 38 KUIBKICTh HPHIiAi-
HATHX PIIICHb IO JOCSATHCHHS IHAWMBITyadbHHX Ta TPYHOBUX IUICH, BiJ
3BHYAiiHOI POJIbOBOI MOBEIIHKY — 10 THYYKOI ayTEHTUYHOI OBEMIHKH [2].

Ocoba (CTyneHT, BUKJIanad) MPOTITOM aKTUBHOTO HABYAILHOTO
MPOLIECY BHACIIIOK HEMEPEPBHOI OCBITH, CaMOPO3BHUTKY, 3pPOCTAIOYOTO
JIOCBiTy 1 BIEBHEHOCTI B CBOIX CHJIAX 3MIHIOETHCS Ta IMOCTYIIOBO HApOIIye
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cBiit npodeciiiHuii TigepcbKuii moTeHnian. MoskHa MPUITYCTUTH, IO OyIb-sIKil
0COOMCTOCTI BIACTUBUI TpeH] 11 MOCTYNOBUX 3MiH BiJ IOYaTKOBOT'O CTaHy
00’ekTa BHACHIJOK BIUIMBY CY0’€KTiB (0aTbKiB, BHXOBATENiB, BYHTEIIIB,
BHKJIAIaviB, KEPIBHUKIB 1 T. I1.) B HAaNpsAMKY (OPMYBaHHS IIEBHOTO PiBHS
0co0HCTOi Cy0’€KTHOCTI.

BinpmicTio OCTiTHUKIB Cy0’ €KTHICTD PO3YMIETHCS SIK IEHTPaIbHE
YTBOPEHHS JIIOACHKOI peajibHOCTI, 10 BUHUKAE Ha NIEBHOMY PiBHI PO3BHUTKY
ocobucrocTi Ta iHTErpye Taki il XapaKTEpPHUCTHKH, SK aKTUBHICTb, ped-
JICKCUBHICTB, IHIMIaTUBHICTH, TBOPYICTh, €THYHA 3PLIICTh, CAMOJCTEPMiHAIIiA,
camoperyJisiiisi, yCBIIOMJICHICTb, caMOCTiHHICTh Ta iH. [Ipu 1ibomy cy0’ekT-
HICTh SIK OCOOMCTICHA BJIACTUBICTH BIMIrpae poib (PYHKI[IOHAILHOTO YTBO-
peHHs1, 110 3abe3Ieuye BUPIIIEHHS TPhOX OCHOBHUX JKHUTTEBHX 3aBIaHb, SIKi
MIOCTIHO TIOHOBIIOIOTECS: 1) Y3rOMKEHHS OCOOHUCTICHHUX MOTped, 3ai0HO0C-
Teil, O4iKyBaHb 3 yMOBaMH HisTIbHOCTI; 2) MOOYJOBHU KHTTS BIANOBIIHO 10
BIIACHUX WLiJeH 1 MIHHOCTEW; 3) MOCTIHHOTO MparHeHHs 0 TOCKOHAJOCTI
Yyepe3 BUPIICHHS cynepedHocteit [3].

VY mporieci HaBYANIBbHO-BUXOBHOI [iSUTBHOCTI 3QJICXKHO BiJ PIBHS
cy0’eKTHOCTI mapa oci0 (BHKJIAIau—CTYICHT, CTYICHT—CTYICHT) MOXKE B3a€MO-
TUSITH B pexkuMax: 1) «cy0’eKT—00’€KT»; 2) «Cy0’eKT—Cy0 €KT»; 3) «00’€KT—
cy0’ekT»; 4) «00’€KT—00 EKTY.

[IpiopureTHUMH 3a 3HAYEHHSM (aKTOpaMH, sKi BU3HAYaAIOTh pe-
3ynbTaTH (DYHKIIIOHYBAaHHS TaKOl IapH, € HE CTPYKTypa 1 3B’S3KM MiXK Il
CKJIaJIOBMH €JIEMEHTaMH, a 1HTEeJIEKTyallbHi, MOPAJIbHI 1 TICHXOJIOT1YHI Xa-
PAKTEPUCTHUKH ITUX 0Ci0 Ta YCBIIOMIICHHS OCTaHHIMH OJHUH OJHOTO B SIKOCTI
TIAPTHEPIB, 5K CIUTBHO BUPINIYIOTH 3aBJAaHHS 3 JOCSATHEHHS CIIUTFHO BCTa-
HOBJICHHX 1 TApMOHI30BaHUX Iijei [4].

Pesynbratu ¢yHKIIOHaNBHOT B3aeMOii OylyTh BH3HAYaTHCh OCO-
OUCTICHMUMU PiBHAMH Cy0’€KTHOCTI 1 B3a€MOBIUIMBIB IApH.

VY TpaauniiHOMY BapiaHTi (aBTOKpartisi) «Cy0’€KT—00’€KT» KepiB-
HUK («cy0’eKT») Ma€ MOMIHYIOUMil BIUIMB Ha MiuIeraoro («o6’ext»). Tum
B3a€EMOJIIi «CYO’€KT—CY0’€KT» — Iie TADMOHI30BaHA B3aEMOIIS HIISIXOM CIILIb-
HOro (hopMyBaHHS pillleHb (CIHTENEKTHKA 1 cHHapXis). Y pexumi B3aeMoii
«00’ekT—Cy0’exT» (CyOOKparisi — BIUIMB IMiJUIETJIOT0 Ha KEpPiBHHUKA) Mae
MicIle KOMIICHCAIlisl He3JaTHOCTI (a0 3alulaHOBaHA TIO3HWINIS) KEpiBHUKA
(«cy0’eKT») NpUHHATH HEOOXiAHE PIlIEHHS YCBIJOMIIEHUM BUKOPHCTaHHSIM
IHTeNeKTyaIbHOTO (TIpOeCciifHOr0) MOTEHIaTy HOTro MiUIeryioro («o0’eKT»)
JUTST KOPEKIIil I09aTKOBOTO pillieHHs B HeoOxigHe. Tumn B3aemoii «00’exT—
00’exT» (X0nakparisi) nependavae crinbHe Oe3cyOopanHauiiiHe (yHKIIO-
HYBaHHS TIapH 0Ci0 Ha TOCSTHEHHS pe3yibTaTy 0e3 B3a€MOBILTUBIB [S].

JlocsiTHEHHS 3aIUTaHOBAHOI IiJIi MOXe OyTH 3a0e3ledeHo 3a pea-
Ji3anii ycix OnMcaHuX BapiaHTiB B3a€MOBIHOCHH IapH.
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Haii6inpI ycminiHuM ciIiJi BBaKAaTH BapiaHT «CyO’ €KT—CYyO0’€KT»,
OCKIJIbKM y Mpolecax B3aeMOAll Mapu MOXYTh HPOSBISATUCS (EHOMEHHU
CIHTETIEKTHKH (CIIbHE MUCIEHHS) 1 cuHapXii (CHijibHA is), BUHUKATH
«IHTETpAILHUN 1HTEJIEKT», [0 MOXE MPU3BOIUTH 10 epeKTy cuHeprii. Y
BCIiX IHIIMX BUMAJKax IMiJICTaBH JUISl BUHUKHEHHS! CHHEPTETHYHOTO ePEeKTy Bix
criBmpari cTopid BixcytHi [5].

3ajeXHO Bl ydacTi CTYAEHTIB y HaBYAILHOMY IPOIIECi MOXHA
BU/IIJIUTH TIACHBHY Ta aKTUBHY Mozeni HapyaHHS. «[lacuBHa Mopjenby»
XapaKTePU3Y€EThCSl HU3BKUM DIBHEM AaKTUBHOCTI CTYACHTIB, NEpeBa’KaHHS
PEIPOIYKTHBHOI MisTIHHOCTI 32 Maiike MOBHOI BIZICYTHOCTI CAMOCTIHHOCTI 1
TBOpYOCTi. CTYZIGHT BUCTYIA€ B POJi «00'€KTa» HABYAHHS, SIKHI MOBHHCH
3aCBOITH 1 BIATBOPUTH MaTepiall, IepeJaHuil HoMy BHKIanadeM, TEKCTOM
Mipy9HUKa 9¥ HaBYAJIBHOTO MOCIOHMKA, KOTPi BU3HAYAIOTHCS JKEPEIaMu
«IpaBUWIBLHUX» 3HaHb. CTYJCHTH, SIK IPABUIIO, HE CIUIKYIOTHCS MiX COOOF0
1 He BUKOHYIOTb TBOPYHX 3aBIaHb.

AKTHBHHUI THI HaBYaHHA Nependadae 3aCcTOCYBaHHS METOJIB, IO
CTHMYJIIOIOTh Ti3HaBaJbHy aKTHBHICTh 1 CaMOCTIMHICTH CTYIEHTIB: BOHHU
BUKOHYIOTH TBOPHI 3aBJIaHHSI, BCTYNAIOTh Y JIiaJIOT 3 BUKJIaAayeM.

Jo miei ximacudikamii cimi AOAATH IHTEpaKTHBHE HABYAHHS SK
PI3HOBH]] aKTHBHOTO, II0 Ma€ CBOI 3aKOHOMIPHOCTI Ta ocobnuBocti. [lei
PI3HOBH]] B3a€EMOHABUYAHHS Niependadae, 1mo CTyACHT (CTYJeHTH) 1 BUKIIaiad
€ piBHOTIPaBHIMH, PIBHO3ZHAYHUMH Cy0'€KTaMH HaBUYaHHS, SKi YiTKO pO3y-
MIIOTh, YAUM BOHHU 3aiiMarOThCs, aKTUBHO aHAII3YIOTh T€, 110 3HAIOTh, BMi-
10Th 1 3/ilCHIOIOTh. Ha BimMiHY BiJi aKTUBHOTO THITy HABYAHHS MPHU IHTEP-
AKTUBHOMY TIPOSIBIIETHCS OUITBII ITUPOKA B3a€EMOJIS CTYACHTIB 3 BUKIA-
JlageM 1 MiXk co00¥0, TOMiHYBaHHS aKTHBHOCTI CTYJICHTIB Y MPOIIECi HABYAHHSL.

Opra#izailist iIHTepaKTUBHOT'O HABYAHHS Tepen0ayae MOICTIOBAHHS
KHUTTEBUX 1 Ipo(eciHHUX CUTYAIil, BAKOPUCTAHHS POJILOBUX irop, CIIUIbHE
BUpIMIEHHS MPOOJIEMH Ha OCHOBI aHANi3y 00CTaBHH Ta BiAMOBIIHOI CUTYaLlil
tomo [6]. Taka opraHizamis HaB4aHHS €(EKTUBHO cIpuse (HOPMyBaHHIO
HaBUYOK 1 BMiHb, CTBOPEHHIO aTMOc(epu CHiBpOOITHUITBA, B3AEMOIiT, Aa€
3MOTYy BHKJIaJady CTaTH aBTOPUTECTHHM HACTABHHKOM CTYIEHTCHKOTO KOJIEK-
TuBy. Ilix 9ac iHTEpaKTUBHOTO HABYAHHS CTYAEHTH BUaThCS OyTH JEMO-
KpaTUIHUMH, TOJIEPAHTHO CITUJIKYBAaTUCS MK COOOI0 Ta iHIIMMHY JTFOJABMH,
KPUTHUYHO MUCIIUTH, IPUAMATH Ta aHAI3yBaTH PillIEHHS.

V mporieci iHTepaKTUBHOTO HABUAHHS B3a€MOJIiS MIXK BUKJIaa4eM
1 cryaeHTamMu Mae cyO0’eKT-Cy0’eKTHHMH XapakTep. BuKIazad TOBHHEH
HaJlaBaTH IepeBary He iHpOpMaliifHO-KOHTPOJIO0Uii QyHKIIT, a opraHiza-
MiHHO-CTUMYITIOIOYii, KYJIBTHBYBAaTH JEMOKPATHYHWUN CTHIb KEPYBaHHS,
MiITPUMYBATH 1HIIIIATHBY CTYJCHTIB Ta JaBaTH HACTAHOBY Ha CIiBIPAITIO i
CoJIiIapHy BiIOBIAANBHICTG 3a 11 pe3yabTaTH.
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Jlo menaroriyHUX yMoOB, sIKi TO3UTUBHO BIUTMBAIOTh Ha peajti3amito
aKTMBHOI TO3MLIi CTyJIeHTa Ta, SK HACJiZOK, CTBOPEHHS TapMOHIHHHX
cy0’eKT-Cy0’ €KTHUX B3a€EMHH, MOXXEMO BiTHECTH:

1) akTHBi3aMmis HABYANBHOI MisUIBHOCTI CTYICHTIB 3a PaxyHOK aK-
Tyami3anii iXx MOTHBaIlii, 0COOMCTIX CMHUCIIB 1 MiJeH OCBITHBOI MisITBHOCTI,
peduekcii;

2) HacHYEHHS HABYAJILHOTO MPOLIECy 3aBAaHHIMHU IPOOJIEMHOTO Ta
TIOIIYKOBOTO XapakTepy, JOCIIJHOI0 pOOOTOI0, /IiajlorOBHMHM, IrPOBUMH Ta
IHIIUMH (OpPMaMHM TPYIOBOI B3aEMOIIT 31 3MIHOIO POJIbOBHX MO3MLLIH;

3) CTBOPEHHS CHPUSTIMBOTO €MOLIHHOTO CepeOBHIIA 32 PAXyHOK
oprasizamii cuTyamii BUOOpY 1 ycmixy, KIiMaTy JOBIpH i CIiBpOOITHHIITBA
MiX yciMa y4YaCHHKaMH IIeJaroTi9HO1 B3a€EMOIIi;

4) 0cOOUCTICHO-OPIEHTOBAHHUN XapaKTep B3a€MOZIi, TIPH sKiid BU-
Kagad He JIMIIE € JPKepesioM Pi3HOMAaHITHOTO JIOCBiAy, a i JOCKOHAJIO
BOJIOJII€ TEXHOJIOTISIMHM TMEJarori4HOl MiATPUMKH, CTABHUTHCA O KOXKHOT'O
CTyZI€HTa SIK JI0 OCOOHMCTOCTI, HAJALITOBAHWI Ha JAiayor i3 HUM, PO3BUTOK
1HMBITyaabHOT Ta KOJICKTUBHOI CY0'€KTHOCTI.

BrpoBa/pkeHHsT IHTEPaKTUBHOI TEXHOJIOTIT HaBYaHHS MNOTpeOye
NeBHOT 3MiHHM B opraHizaiii poOOTH CTYAEHTCHKOI IPYIH, a TAKOX 3HAYHOT
KUTBKOCTI Yacy JUIS iATOTOBKH SIK CTYJCHTAM, TaK 1 BUKJIaadaM.

IHTepakTHBHE HaBUaHHS € JIMIIE 3aCO00M ISl JOCSTHEHHS TaKoi
MICUXOJIOTIYHOT atMocepr B CTYACHTCHKIlM Tpymi, sika HaHKpamie CIIpHse
CHIBpPOOITHUIITBY, TOPO3YMIHHIO 1 MOOPO3UWIMBOCTI, HAIa€ MOXJIHBICTh
e(eKTHBHO peaizoByBaTH MPUHIUIIHA 0COOMCTICHO-OPIEHTOBAHOTO HABYAHHSI.

SIKIIo 3acTOCyBaHHS IHTEPAKTUBHOI MOJENI y KOHKPETHOMY BH-
MajKy Bele M0 HE3aJ0BUILHUX PE3yJbTaTiB, Tpeba MeperissHyTH OIiIb-
HICTB cTpaTerii i 00epeKHO MiAXOAUTH 10 11 BUKOPUCTAHHS.

TakuM YMHOM, CTBOPEHHSI CHPUSTIMBUX MEAArOTIYHUX YMOB IS
peamizanii cy0'eKT—Cy0'eKTHUX BiTHOCHUH ITiJi 4ac BIPOBAKCHHS METOJIB
IHTEPaKTHBHOTO HABYAHHS JJOMOMOXeE ICTOTHO TOKPAIIUTH B3aEMOJII0 Map
(BHKJIaIAY—CTYICHT, CTYJCHT—CTY/JCHT), @ BIITAaK PO3BUHYTH CY0 €KTHICTh KOX-
HOTO 3 HUX Ta CIPHATH (OPMYBAHHIO aKTHBHUX NPO(pEciiHUX IMO3MLii
MaiOyTHIX KOMIIETEHTHUX (haxiBIIiB.
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_PIBHEBA IHOOPMATHUYHA HIAT'OTOBKA
MAUBYTHIX IHHKEHEPIB-TIEJAT'OT'IB HA OCHOBI
KOMIT'IOTEPHO OPIEHTOBAHUX 3ACOBIB HABUYAHHSA

Janincekuii B. B.Y, Illeguyk B. B2
Y nuemumym neoazozixu HAIIH Yipainu, Kuis, éyn. Ciuoeux Cmpinoyis, 52/]
2IBH3 «llepesicnas-XmenvHuybkuil 0epicagHull nedazo2iuHull yHieepcumem
imeni I'pucopis Crosopoouy, [lepescras-Xmenvrnuyokuil
E-mail: 'vit_lap@ukr.net, 2e-mail: sh.bera04@gmail.com

Huni ocHOBHMIA HampsiM OHOBJIEHHS CUCTEMH iH(OpMaTHIHOI mia-
TOTOBKH MaiOyTHBOI'O BUHUTEINS IHXCHEpAa-NeAarora IOJsra€ B IMOIIYKY
IUIAXiB (YOPMYBAaHHS «IiSUTbHICHOT O3MIIIT B TIPOIIECi HABYAHHS, IO CIIPHSIE
CTaHOBIICHHIO JIOCBIify, IUTICHOTO, CHCTEMHOro OaueHHS mpodeciitHol MisiTh-
HOCTI, CHCTEMHOI [Iii B Hili, BUPIIIICHHS HOBUX mpobiem i 3aBmauby [0, c. §].
[ndopmarnuna ninroroBka MalOyTHIX iH)KeHepiB-nienaroris Mae 3abesme-
YyBaTH, OKPIM CyTO (haXxOBMX KOMIIETEHIIill, GOpMYyBaHHSI HABHYOK CHCTE-
MaTH4HOi poOOTH 3 KOMII'IOTEPHOIO TEXHIKOIO B KOHKPETHIM HpenMeTHii
rayry3i, YMiHHS TIPAIFOBATH 3 KOMIT t0TepoM (Y OyIb-TKOMY HOTO BUKOHAHHI —
BiJl TPAJAMIIHHOTO HACTIIBPHOTO BHKOHAHHS JIO CMAapT(OHA) Ta KOMIT FOTEp-
HOIO MepeXero. 3aCTOCYBaHHS KOMIT FOTEPHUX TEXHOJIOTiH 3MiHIOE QYHKIIIT
BHKJIaJIa4a II0I0 OpraHi3ailii HaB4aIbHOTO MPOIECY, AKTUBI3allii CTYACHTIB,
HaJaropKeHHS POOOYUX MiCIlb, MPOBEICHHS IHCTPYKTaXy, IHIUBITyash-
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HOTO TJXOAY A0 CTYACHTIB, MATOTOBKH 10 BUKOPHUCTaHHS KOMIT IOTEPHUX
TexHoJsorid. IHpopMarnyHa migroroBka (axiBIiB HE Mae 3BOJUTHUCS JIO
HaOyTTA MMOYATKOBOTO 3HAHHS iHPOPMALIHHUX MPOIECiB 1 TEXHOJIOTIH, a
Mae mependavyaTH BUKOPHUCTAaHHs BCiX 3aco0iB 1 BHAIB iH(pOpMAaIiHHO-KO-
MyHlKaI_III/IHI/IX TEXHOJIOTIi Ha BHCOKOMY HpocpecmHOMy piBHI. ¥V 1BOMY
KOHTEKCTI Ha MepIIHH TUIaH BUXOAUTH JIOCBiZ pOOOTH 3 MPHKIIaJHUMH IPO-
rPaMHHMH TIPOLYKTaMH B MPOLECi 3AifcHeH s npodeciiinoi aisupHOCTi [0].

Mertoro nocmimkeHHs OyII0 OKpecIieHHsI 0COONMMBOCTE opraHizamii
piBHEBOi iH(OPMATHIHOI MiATOTOBKM MaHOYTHIX iH)KEHEpiB-TIEAaroriB Ha
OCHOBI KOMITIOTEPHO OPI€HTOBaHMX 3aCO0IB HaBYAHHS Ta IOMIYK CTPYKTYpH
OpraHi3aliifHOI cucTeMH ii pearizamii.

JlocsiTHeHHsT MeTH OyJI0 BU3HAUESHO 3a JIOLUIBHE LIYKATH HUIIXOM
BU3HAYCHHS W JeTanizalil caMoro HOHATTS «iH(QOpMaTHuHa KOMIETEHT-
HICTh CTYJEHTa — MalOyTHBOTO iH)XKEHepa-IeJarora» Ta CTBOPEHHS opra-
Hi3aliiHOI cucTeMu (HOpMyBaHHS 3a3HaYE€HOI KOMIIETEHTHOCTI.

[Tix iHpopMaTHYHOIO KOMIETEHTHICTIO CTyleHTa — MalOyTHBOTO
iHKeHepa-TieJjarora B HallloMy JIOCHI/PKEHHI PO3YMUIM IHTEIPaTUBHY CHC-
TEMHY Ta AWHAMIYHY SKICTh OCOOHCTOCTi, SKa BOJIOJi€ 3HAHHSIMH TEO-
PETUYHOTO Ta TEXHOJIOTIYHOTO XapakTepy PO OCHOBHI MeToau iH(opma-
TUKA Ta iHPOPMALIHHUX TEXHOJIOTiH, YMIHHS, HABHYKHU Ta JOCBIJ IX BUKO-
pUCTaHHS TIPU PO3B’S3yBaHHI MPOQECIHHNX IHKCHEPHO-TIEJaroTiYHAX 3a-
Jla4 13 3aCTOCYBaHHSIM KOMII'IOTEPHO OPIEHTOBaHMX 3acO0iB HAaBYaHHS Ta
BifoOpakaTUMe TOTOBHICTH 1 3MAaTHICTP MalOYTHBOTO iHKEHepa-Tieiarora Jio
ycmimHoi (MpoayKTHBHOI, edekTHBHOT) mpodeciiiHol JisuIbHOCTI Ha OCHOBI
iHpopManifHUX (KOMIT IOTEpHHUX) TexHouorii. Criuparouuch Ha BKe HasiB-
HUI JI0CBiJ], BAKOPHCTOBYIOYH CaMOaHaJIi3 1 CaMOOLIIHKY BiiacHOI nipodeciii-
HOI iHpOpPMaTUYHOI AiSIIBHOCTI Ta ii pe3ysIbTaTiB, MOCTIHHO YIOCKOHAIIIOKYH 1
posmuproroun ii mexi [0]. [Ipu upomy i iHbOpMAI THUMH TEXHOIOTISIMH
PO3TIIAIAEMO CYKYIHICTh €JIEKTPOHHHX 3ac00iB i cmocobiB iX (yHKITIOHY-
BaHH, 110 BUKOPUCTOBYIOTBCS 111 pealtizarlii ocBiTHBOI istibHOCT [0, c. 39].

Posrsnaroun crienudiky iHGOpMaTHYHOT MIATOTOBKK (axiBILiB 3a
HanpsiMoM migrotoBku 6.010104 «IIpodeciiina ocsira (KoM rotepHi TexHO-
norii)» cremianizanii «KoMmn’orepHa iHxeHepis», GpopMmyBaHHs iH(opMa-
TUYHUX KOMIETEHTHOCTEH IPU BUBYECHHS ()aXOBUX JAUCIMIUIIH CIIPSIMOBAHO
Ha 37100yTTs 3HaHb B iHGOPMATHYHIN ray3i Ta 3 OKpeMHX iHPOpPMaTHIHUX
JUCIUTUTIH, SKi MM BU3HAYMIN 1 PO3MOAUIMIHN iX MO MPEICTaBICHUM Jalli
iHpopManiiHIM KiIacTepaM creniaiizarii «KoMi roTepHa iHXeHEpis».

1. ba3oBi kommeTeHTHOCTI. Kiactep BKIItOYae IUCIUILTIHA 3a-
TTBHOOCBITHBOTO TUKIY: «OCHOBH KOMII' FOTEpHOI iHXKeHepii», «Mare-
piaso3HaBCTBO iH(MOPMaIiHOT TeXHIKMY, «IcTOpis HayKH i TexHiKHY», «Teo-
pist indopmanii Ta komyBanus» (1 kypc), «CydacHi iHdopmauiiiHi TeXHO-
norii», «TexHiuHi 3acobu peanizauii iHpopmauiitHux mpoueciBy, «IIpo-
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rpamHi 3aco0u peanizauii iHpopmaniiHuX mponeciBy, «KoMm’oTepHi Me-
pei Ta TerekoMyHikanii», «CucteMHe IporpamMHe 3ade3nedeHHs» (Kype 2).

2. Ilpodeciiini xommereHTHOCTI. Kitactep BKiIIOYae AUCIIUTUTIHU
npogimorodoro muKITy: «PeMOHT Ta MojepHi3amis MEePCOHAIBHUX KOM-
m’rotepiBy, «ComiansHa iHpopMaTnkay, «ba3u maHmx 1 iHpopMariiHi cuc-
TeMu», «CHCTEMH aBTOMAaTH30BaHOTO IPOEKTyBaHH», «[IpukimagHe Ta
Web-nporpamyBanusn», «EproHomika iHGOpMamiiHUX TEXHOIOTiHY», «AI-
MIHICTPYBaHHS KOMIT FOTEPHHX Mepex» (Kypc 3).

3. CnemianpHi  KoMIleTeHTHOCTI. KitacTep BKIIIOYa€e MMCHIUILTIHA
npoceciitnoro nukity: «OcHoBU [HTEpHET-TeXHOMOTIIY, «[IpakTHKyM 3 ekcn-
nmyatanii Ta peMoHTy o¢icHOT TexHikn», «KoMI'loTepHEe MOAETIOBaHHS
TEXHOJIOTIYHUX HpoleciBy, «IHpopMaliifiHi TEXHOJOTii y BHPOOHHLTBI,
«IIpoekTyBaHHs Ta eKCILTyaTalis iHpopMaiiHux cuctem» (Kypc 4).

Mopenb npu3HayeHa JUIS BUKOHAHHA peduiekcuBHOI (QyHKIII,
ocBiTHROI (yHKIIHM 1 (yHKIII iHAUBimYyamizamii HaBuaHHS. PeduekcuBHa
(GYHKIIS MO peai3yeTbes 3a paXyHOK BHSBICHHS MOTHBAIifHOI, KOT-
HITUBHOI OI[IHKM Ta CaMOOIIIHKH CTYICHTIB I1H)KEHEpHO-IIEAarorigHuX
cnemianbHOCTeH. OCBITHS (DYHKIIISI TOJIATaE Y OCBOEHHI OCHOBHOT OCBITHBOT
NpOrpaMy 3 TUCHUILTIHKA iHGOPMATHIHOTO LUKITY, OBOJIOAIHHS CTYJCHTAMH
CHCTEMOIO OCOOHCTICHMX SKOCTEH, 3HaHb, YMiHb 1 HAaBHYOK CaMOCTIHHOI
nisuteHOCTI. DYyHKINS 1HAMBIMyaTi3alil HABYAHHS TMOJIArae B MOOYIOBI iH-
JIMBiyaJIbHUX OCBITHIX TPA€KTOpii, CTBOPEHHI YMOB OCOOMCTICHO-OPi€HTO-
BaHOT'O OCBITHBOTO IpoIECy. Y CTPYKTYpi po3poOJieHOi Mojieni BUOKpeM-
JICHO B3a€MOIIOB’si3aHi OJIOKH: I[IJIbOBUI, TEOPETUKO-METOIOIOTIYHUM, CTPYK-
TYPHHH, 3MICTOBHHH, OLIIHOYHO-PE3yJIbTATUBHHH.

TakuM YHMHOM, 3a3HAYCHI KOMIIOHGHTH MOJEIi OpraHi3amiiHoi
CHUCTeMH pIBHEBOI i1H(QOPMATHYHOI MIATOTOBKH CTYICHTIB I1H)KEHEPHO-
MearOTiYHUX CIEIialbHOCTEH YTBOPIOIOTH IUTICHY CHCTEMY, B SKill KOM-
TIOHEHTH B3a€EMOIIOB’A3aHI MiX COOOIO, HECYTh IIEBHE CMHCIIOBE HABaH-
Ta)XEHHS 1 TIPaLOIOTh Ha KiHIIEBUIT pe3yNbTaT — JOCSTHEHHS! HOPMAaTHBHOTO
piBHSA iHGOPMATHYHO! KOMIIETEHTHOCTI CTYJICHTIB B KOMII IOTEpPHO-Opi€H-
TOBAaHOMY OCBITHBOMY CEpEIOBHINI BHIIOTO MNEJaroriyHoro HaBYaJIbHOTO
3aKiany. YNPOBA/DKEHHS I1HHOBAIi Jalo CTATUCTHUYHO IMiATBEPIKEHUI
MTO3UTHUBHUH e(eKT.
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JIOCBIJ BAKOPUCTAHHSI TEXHOJIOTTI NI LabVIEW
Y HABYAJILHOMY IIPOLECI
TA HAYKOBO-JIOCJAILIHULLKII JISITbHOCTI
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03680, Kuis, Iosimpogromewvruii np-m, 31, e-mail: galinagetun@gmail.com

Jocuth akTyanbHUM Hapasi € MUTaHHs BIANOBIAHOCTI motpeld pi3-
HUX raiy3eil iHxeHepil MOKIHMBOCTSIM BIiZIIOBITHOIO KOMII'IOTEPHOTO Ta
MIPOrPaMHOTO 3a0e3MeUeHHsI 1 B3a€MOJIIT IMX HE 30BCIM CX0xux chep Hay-
KOBO-TEXHIYHOI AisSUTLHOCTI. 3 OZHOTO OOKY, KOMIT'IOTepH3allisi € 00'€KTHBHUM 1
HEOOXITHUM HAIIPSIMOM PO3BHUTKY OyIb-KOI Tamy3i, a 3 IHIIOrO — Ipo-
rpaMyBaHHS BUMarae npodeciiiHoi MareMaTHdHOI IMJArOTOBKHM Ta JOCBiTy
TaKoi JisUTBHOCTI, 110 3a3BMYall BUMarae 3axydeHHs (axiBI[iB-IIPOTPaMicTiB
JUISL PO3pOOKH JIOCKOHAJIOTO MPOrpaMHoro 3abesnedyeHHs. J{ocBia cBiquuTh,
o mpoOieMy HalvacTille BUHMKAIOTh Ha CTHKY PI3HHMX raiys3ei, To0To,
HalpuKiaj, iHKEHep INOBUHEH JAETaJbHO PO3POOMTH TEXHIYHE 3aBIaHHS
U QaxiBIA-TIPOTPaMicTa, a OCTAHHIM HMOBHHEH B JEAKIH Mipi 3po3ymiTn
IIKeHepHy 3a7ady. [neanpHol y3ropKeHOCTI X MPOIIECiB JOCSITTH BaXKKO
13-3a HECX0XKOCTI XapakTepy HisUTbHOCTI (PaxiBIliB.

T'o70BHUM YMHOM JUIsI BUPIIIEHHS IBOTO MPOTHPidds Oymna CTBO-
pena texdomoriss NI LabVIEW (National Instrument Laboratory Virtual
Instrument Engineering Workbench — cepenosuiie po3pobku abopaTop-
HUX BipTyaJbHUX mpwianiB [1]) myxe 3pyuHa Ajis AONATKIB, SIKI po3poOd-
JISIFOTHCSL 1 BUKOPUCTOBYIOTBCSI HE MporpaMicTamu, a (axiBISIMH iH)XXEHep-
HOi raiy3si. 3amicTh TEKCTOBUX MOB INPOTpaMyBaHHS 31 CKIaJHUMH CHH-
TAKCUYHUMH MPABWIAMH TYT BUKOPHCTOBYETHCS TpadiuHa MoBa G, sika Mae
OLUTBIN 3BUYHHY /IS iHXKCHEPIB BH] OJIOK-Iiarpam.
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JlonaTkoBUMH nepeBaraMu CepeIoBUILA € HasiBHICTh BEIHKOT KUIb-
KocTi BOyoBaHUX (DyHKILIH 1 mianporpam, 6ararcTBO po3BHHEHUX, 3PYYHHX
1 HAOYHHX eJIEMEHTIB I TTOOYIOBH iHTep(eiiciB, MOXKIUBICTh B3a€EMOZII 3
IHIIUMH CepeOBUIaMH 1 HaBiTh CTBOPEHHS BIATIOBIAHUX BEO-IONATKIB 3
BiIaJICHUM IOCTYIIOM IO cepBiciB. J[y)ke 3pydHMM amapaTHHM TOJATKOM
1o mporpamuoro cepenosuma NI LabVIEW e o6mammanns NI ELVIS, mo
CKJIaIly SIKOi BXOIWTH KOMIUICKT BipTyaJbHHX BHMipIOBAIBHUX MPHIALiB, 1
3acobu mus pobotu 3 mMMH npwiragamMud. KpiM TOro cmij 3a3HaduTH, IIO
O1IBLIICTh Cy4acHOi BUMIPIOBAJIBHOI, 1IarHOCTHYHOI Ta JJabOpaTOpHOi ara-
parypu 3abe3nedeHo inTepdeiicamu st podotu 3 cepenosuiem NI LabVIEW,
I0 [J03BOJisie 0e3 3aiiBUX 3yCWJIb CTBOPIOBATH Ha iX OCHOBI IIOTYKHi
arnapaTHO-MPOrpaMHi KOMIUIEKCH.

[Ipo mepeBaru Bukopuctanus Texuomorii NI LabVIEW B Hay-
KOBHX JOCJIKEHHSAX CBIAYNTH CBITOBHH MOCBiA. J{OCHTH 3a3HAYUTH, IIO
CEpEeIOBHIIEM PO3POOKH MPOrpaMHOTO 3a0e3NeUeHHs IPH CTBOPEHHI Be-
JIMKOTO aJPOHHOro Kojaiaepa 0ymo oopano NI LabVIEW. Ane cruig mia-
KPECINUTH IOLIIbHICTG BUKOPHCTAHHS TAaKOI TEXHOJIOTII i B HaBYAJILHOMY
nporeci. Kpim Toro ¢akry, mo B IbOMY CEpPEIOBHIII aKIICHT pOOUTHhCA Ha
ITOPUTMAaX 3aMiCTh CHHTAKCHCY TPAIULIHHMX MOB IIPOrpaMyBaHHSA, a
PpO3p0o0iIeHi IporpaMu CX0Xi Ha 3BUYHI IS IHKCHEPIB €ICKTPUYHI CXCMH,
BeJIMYE3Ha KUIBKICTh CTAHJAPTHUX PIllIeHb Ta BIAMOBITHUX IPHUKIAIIB 3a-
CTOCYBaHb B Pi3HMX HAYKOBO-TEXHIYHUX Tally3sX HaJae MOMIJIMUBOCTI JIETKO
CTBOPIOBATH HHUKIH JJAOOPAaTOPHHUX POOIT, riubIe 3aCBOMOBATH BiIIOBITHI
JUCHHUIUTIHY, 1HOI CYTTEBO 3a0IIAXKyBaTH MaTepiaibHI PeCypCH HaByYaib-
HOT'O MPOILIECY, 3aMiHIOIOUHU peajbHi JOCTIH iX BipTyaJbHUMH aHaJIOTaMH.

HaBeznemo aesiki IpUKIIaau 3 BIaCHOTO JOCBIY.

OdeBHAHO, MO SKICHE BUKIANAHHSI TUCIHHIDTIH POOOTOTEXHIKH
BHUMarae BHKOPHCTaHHS peaJbHUX POOOTOTEXHIYHUX CHUCTEM, SIKi € Haj-
3BUYaiHO KowTOBHI. B Toil ke wac B cepenoBuiui NI LabVIEW icHye
creliajibHe PO3LIMPEHHS, B SKOMY € CHMYJISTOPH THIIOBHUX IPOMHCIOBHX
poOOTIB Ta BIAMOBIIHUI IHCTPYMEHTApiH, JEMOHCTPYIOThCS MPUKIAIH PO3-
pOOKM porpamMHUX 3ac00iB KepyBaHHS HUMHU.

Juctumutian 6ioMeIndHOi iHXKeHepili OXOIUTIOIOTh MIUPOKHUN JTia-
Ma30H TEXHOJIOTIH JOCHIKeHb B OIOMEIUYHIN Tamy3i Ta JIarHOCTHUKH, Bij
peecTparttii i 00poOku ¢GoHOKapAiorpaM, eIeKTpoKapaiorpaM, eHiedano-
rpaM 0 cydacHHX 3aco0iB komm torepHoi Tomorpadii, MPT Ta mo3ut-
poHHO-eMiciiiHOi Tomorpadii. B cepemosumii NI LabVIEW € komrmiekr
BIpTyalIlbHUX 1HCTPYMEHTIB Ta CTUMYJISATOPIB, IO JO3BOJIAIOTH iMITyBaTH
JIarHOCTUYHI CUT'HaIM, 0OpOOJIITH Ta 30epiraT y CTaHIapTHHUX JJIs Tarys3i
¢dopmarax, Hanpuknazn, y gopmari DICOM. [leski npukiany 3acTocyBaHs,
Hanpukiag, 3D-pekoHCTPYKTOp, 32 CBOIMH EKCILTyaTalliiHUMH MO>KJIMBOC-
TSIMH HaOJIMDKYFOTBCS 10 KOIITOBHOTO NMPOQECIHHOT0 MporpamMHoro 3a0e3rneueHHs..
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Maker po3mmpenHs NI VISION MicTHTh KOMIUIEKT BipTyaJbHUX
IHCTpYMEHTiB 00pPOOKH 300pa’keHb, MPUIOMY AITOPUTMH OOPOOKH cydacHi
1 OXOIUTIOIOTH JTyXK€e IIMPOKHUH CIIEKTP 3aCTOCYBaHb, 110 JA03BOJISIE Oy1yBaTH
MIPOTpaMHi 3aCO0H B Pi3HHX Taly3sX, Bil aBTOMAaTH30BaHOI 0OPOOKH MiKpO-
CKOMIYHUX 300pakeHb 10 3D-pekoHCTpyKIii 00’€KTiB KOMII'FOTEPHOI TOMO-
rpagii. Lle manexo He TMOBHHI MEpeNTiK MOXJIMBOCTEH, pO3MHUPEHB i I0-
JaTKiB cepemoBuia po3pobku Bipryanerux mpuiaaaie NI LabVIEW. Maibxe
IUIsL KOKHOT JMCUMIUIIHM HAaBYaIbHOTO IpoLecy TYT 3HAHIeThcs MIOCh
KOpHUCHE, LIO0 JOLIJIBHO BUKOPHCTATH IS YIOCKOHAJECHHS HAaBYAILHOTO
TIIpoIiecy Ta eKOHOMIT MaTepialbHUX PecypciB.

Jlitrepatypa

1. TlporpamyBannst B NI LabVIEW. Texuornorist po3poOku BipTyasb-
Hux npriaiB  Haed. mioci0. / O. I'. Kucersosa, A. B. Comnomin. — Kui, 2014. —276 ¢.

BUKOPUCTAHHS MATLAB
P BUBYEHHI KYPCY EJIEKTPOTEXHIKHA

Topowxko A. B., 3embuyvka M. B.
Xmenvnuybkuil HayionanibHuil yHisepcumem

B mpaktuni HaB4aHHS enekTpoTexHili (kypcu «TeoperwuHi oc-
HOBH €JIEKTPOTEXHIKN», «OCHOBH €JIEKTPOTEXHIKH 1 eNeKTpoHikny, «Teopis
SJIEKTPUYHMX 1 MarHiTHUX KiJl» TOIIO) HEPiIKO HE MPUAUIIETHCA MOTPiOHA
yBara 3aCTOCYBaHHIO Cy4acHHX OOUMCITIOBAIBHAX METO/IIB po3paxyHKiB. Ha
CBOTO/IHI HaBYAaHHS EJIEKTPOTEXHIKH MOTpeOye He JIMIIe HalaHHsS CTYICH-
TOBi 6a30BUX HEOOXiTHUX 3HAHB, alie¢ 1 BMiHHs €(EKTHBHO IX peali3yBaTu B
Cy4acHHX yMoOBax. TOMYy BHKOPHCTaHHS OOYHCIIOBAIBHOI TEXHIKH MpH
BUBYEHHI KJIIACHYHMX IHTaHb €JIEKTPOTEXHIKN — HE MPOCTO JIaHWHA 4Yacy, a
roctpa HeoOXimHicTh. CydacHi OOYMCIIOBAIbHI METOAM 1 KOMIT IOTEPHI
TEXHOJIOTIT JIO3BOJIIIOTH HE JIMIIE JIETKO, IIBUJAKO 1 3 BHCOKOIO TOYHICTIO
OIepKYBaTH PE3yJIbTaTH PO3B’SI3aHHS TOCTaBIEHUX 3adad, a W Oinbir
e()eKTUBHO IPOBOJANTH aHAJI3 1 CHHTE3 eJICKTPUYHMX KiJ, X YHCesbHEe MO-
JIeITIOBAaHHs, CYMPOBOKYBATH OJIEpKaHI pe3yapTaTH HAOYHHUMH rpadid-
HUMH 3QJIKHOCTSMHU. 3HAaHHS Cy4acHUX OOYMCIIIOBAJIBHUX METOJIB, 30K-
peMa 3 BHKOPUCTaHHSAM TOTYXHOTO nakera MATLAB, i BMiHHS iX BHUKO-
PHUCTOBYBATH JUIsl HAMPI3HOMAHITHIIINX IH)KEHEPHUX 3a71a4 €JIEKTPOTEXHIKN
JACTh 3MOTy MaHOYTHIM iHkeHepaM e(eKTHBHIIIEe OBOJIOAIBATH (DaXOBUMH
3HAHHSIMH 1 BIICBHCHIIIIEC TOYYBATH ce0c HA CY4aCHOMY PHHKY IIpalli.

Cucrema MATLAB, y ckman sikoi BXomsaTh makeTw Simulink,
Simscape 1 SimPowerSystems, npu3HaueHa s HPOEKTYBaHHS SIK He-
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CKJIaJIHUX eNIEKTPUYHMX KiJI, TaK i JJIs1 MOJIEITIOBAHHS CKJIaHUX aHaJIOTOBUX
i muppoBux cucrteM. OCOOTUBICTIO NPOTPAMU € HASBHICTH KOHTPOJIHHO-
BUMIPIOBJILHUX IMPUIAAIB Y KOMIUIEKCI 3 MOTYXHUM MaTeMaTHYHHUX 1HCT-
pymenTom. Ilakerm Simulink i Simscape/SimPowerSystems € gacTHHOIO
cuctemu MATLAB i HOBHICTIO 3 HEIO IHTETPYIOThCS, IO J3€ MOXIIUBICTH
BHKOPHCTOBYBATH IiepeBard oOpoOkwm 1 Bisyamizamii manux B MATLAB.
Cii BiIMITHTH, IO I MAKETH € JOCTATHLO CAMOCTIHHHUMU, 1 ¢ 1a€ MOXK-
JIMBICTh TPAIIOBAaTH 3 HUMHU HaBITh THM, XTO HE AY)K€ O3HAHOMIICHHH 3
MATLAB. OcnoBHoro mnepeparor Simulink u SimPowerSystems € pea-
JM30BaHUH y HUX MPUHINI Bi3yaJbHOTO IPOTPAMYBAHHS, BINIOBITHO IO
SIKOTO KOPHCTYBau Ha €KpaHi, BUKOPUCTOBYIOUM Oi0IIOTEKM CTaHJapTHUX
OJIOKIB, CTBOPIOE MOJIENb IPUCTPOIO 1 3IIHCHIOE PO3PaXyHKH.

Simulink npu3HavyeHWi AN MOJENIOBaHHS, iMiTalii 1 aHamizy
JUHAMIYHUX cucTeM. BiH mae MOxuBiCTh OyayBaTH rpadiuHi OJ0K-mia-
rpamy, IMITYBaTH JAWHAMIYHI CHCTEMH, IOCIIJDKYBaTH Ipale3laTHICTh
CHUCTEM 1 BIOCKOHAJIOBATH MPOEKTHU. Taki HIMPOKI MOKIMBOCTI IO3BOJISIOTh
Simulink 3Hax0aWTH TpU3HAYEHHS Yy HAaWPi3HOMAHITHIHMX 00NacTax: ¢i-
3WII1, MaTeMaTuIl, 010JI0rii, €KOHOMIIl, MEIUIIMHI TOIO, TOOTO BCIOAH, 1€
3a[adi OMHUCYIOTHCS MaTeMATHIHUMH 1 JIOTIYHUMH omepamismMu. Ha BiaMiny
Bix Simulink maker SimPowerSystems € cremiani3oBaHUM 1 MPU3HAYCHUAN
JUTS IMITallifHOTO MOJEIIOBAHHS EIeKTPOTEXHIYHUX cucteM. [Ipu pobori 3
makeTamu gogatky MATLAB kopucTyBad Mae MOXIIMBICTh MOJCPHI3yBaTH
010;Ti0TeuHi OJI0KH, CTBOPIOBATH BJIACHI, & TAKOXK CKJIAZATH HOBI 0107110TeKH
osokie. Jo neperar Bukopuctanus MATLAB ciin Bigaectu To# (akr, 1o
CTY/ICHTH MalOTh MOXKJIMBICTh CAMOCTIMHOTO (IMCTAHIIITHOTO, IOMAIIHBOr0) iX
BUKOHAHHS 3 HACTYITHUM TPE/ICTABICHHIM Ha IIEPEBIPKY BUKIIA/auy.

Jnst nemonctpauii epexruBHocTi Bukopuctanasi MATLAB npu-
BEJCMO TIPUKJIA] PO3B’SI3aHHS THUIIOBOI 3a/1adi 3 PO3PaXyHKY po3raiy-
KEHOT0 eJIEKTPUYHOTO KOJIa HOCTIHHOTO cTpyMYy (pHc. 1).

Hdns waBepenoi Ha puc. 1
SJICKTPUYHOT CXEMH pO3paxyBaTh
CTPYMH Yy BITKaX i Halpyru Ha eje-
MEHTax Kosa. 3JHCHUTH TepeBipKy
Ganancy notyxnocted. [lani s
po3paxyHkiB: Rj= R,= R3=100 Om,
R4= R5: R5:200 OM, E]_: E2=10 B,
E3= E4:1 2 B.

Po3paxyHok Takoro kona 3a
Meromamu piBHsHb Kipxroda, koH-
TYPHHUX CTPYMIB 1 BY3JIOBUX ITOTCH-

Puc. 1. EnexkTpuyna cxema
JOCJTiIZKyBAHOT0 KOJIa
miajgiB mepembadae CKIQJaHHS Ta PO3B’SA3aHHS CHUCTEM JIHIMHHUX aireo-
paiunux piBHsHb (CJIAP).

159



Modern Achievements of Science and Education XIV International Conference...

“AAN— - !
Continuous R3 Current M eamremenﬁ Display5

Current E3
powergui Current Measurement5 Measurementd "

4—’\/\/\:—-—!;—\- i“"\/\/\f_H.j‘{

!
L

Display1 6

+

E1 Display2
T Display4 J ispay 58
i [ [ 8
Current [~ Measurement
Measurement2| + 1 88
—
Cumert | + EI
Measurement1 |— . . 11.2
T M ultimeter _

6.4
Displ 6
1seiay - Display3

Puc. 2. S-moes b J0CTiKYyBaHOTO KoJIa
i pesyabTaT BuMiproBans Hanpyr U -Ug

[Mpu TpaguuiiiHoMy mixxoni 3HAYHY CKJIQJHICTh JUIS CTYyJEHTa
BHUKIHKae OesmocepenHe po3B’s3anHs CJIAP. Bukopucranas MATLAB
JIa€ 3MOTY CYTTEBO CKOPOTHUTH Yac Ha MPOLIEC MATEMaTHYHOTO PO3PAXyHKY,
30CepeNUBIINCh HA ENEKTPOTEXHIYHIM CYTHOCTI 3ajadi. 3 BUKOPUCTaHHIM
imiTariiiinoro MopemtoBaHHs B SimPowerSystem st 3amaua mMoxe OyTH
PO3B’s3aHa MIBHKO, YHUKHYBIIH PO3PaxyHKiB (IUB. pHC. 2).

HOBITHI MEJIIAOCBITHI TEXHOJIOT'Ti Y BUIIII IITKOJII

Onxosuu I'. B.
Kuiscokuil meduunuil ynigepcumen, e-mail:lonkan@ukr.net

MeniaocBita — SK IHCTPYMEHT HiATPUMKH JEMOKpaTii — Opi€HTYye
rpoMajsTHHHA OyAb-iKOI KpaiHU CBITY Ha BUIbHE CaMOBUpaXCHHS I TpaBa
Ha iH(pOpMAIi0, KOTpa € YacTHHOI OCHOBHUX IIPaB KOXXHOTO UICHA
cycminberBa. [lompu Te, 1O MemiaocBiTa € KIOYOBUM IIPOJAYKTOMY,
METOI0 1 HACTIJKOM MeIiarpaMOTHOCTI, MeIiaBUKIaIaHHsd € 1 Mae OyTH
MOOIYHUM TIPOIYKTOM (SIKIO He HAEThCs Mpo MiAroTOBKY (axiBiiB y chepi
Memia). A ot npodeciiiHO-OpieHTOBaHa, MpeIMeTHa MeiaocBiTa Mae OyTH
HACKpi3HOIO ¥ MPOHM3YBAaTH BCi HaBYANbHI AucUHILIiHKU. Lle Moxe 3miiic-
HIOBATUCS Yepe3 TexHouoril MemiamunakTuku (anrn media didactics). Llei
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PO3Iil AMAAKTUKM BHBYA€E 3aKOHOMIPHOCTI 3aCBOEHHS 3HaHb, YMiHb 1
HaBUYOK, (JOPMYyBaHHS NEPEKOHAHb 3 ONEPTSAM Ha Melia/Kepesa Ta BHUKO-
PHCTaHHSM MeianpoayKTiB. [i METOIO € PO3BUTOK MeJiarpaMOTHOCTI/ Mejia-
KOMIETEHTHOCTi. MeniaauaakTika nepeadadae, mo BUOip HaB4aIbHOTO ce-
penoBuIa — 0coOMMBO pimeHHs HeTexHiuHUX 3MI, 3 omHOTO GOKY, 1 TEX-
HIYHAX 49U eNeKTpoHHuX 3MI, 3 imoro — noB's3aHuii 3 IX BIACHUMU LiJISIMH,
3MiCTOM i METOJJaMH HaBYaHHS. BifTak, HAETHCS PO MEAia0CBiTHI TEXHOJIOT .

MepiagunakTiuka, i CKIaTHUKH OpPIEHTYIOTH Ha MPOAYKTHBHI
(opMH HaBYaHHS, KOTPI PO3BHMBAIOTH 1H/IMBIAyaJIbHICTH OCOOUCTOCTI, camoc-
TIFHICTP MHUCIICHHSI, CTHUMYJIIOIOTh TBOPYi 3MIOHOCTI depe3 Oe3mocepeiHe
3aJy4eHHsl 10 TBOPYOI MISUTBHOCTI, CHPUIHATTA 1 3aCBOEHHS 3HaHb IIPO
MeniakyJabpTypy. Yacto pi3Hi 3acoOu MacoBoi iH(popManii y HaBYaIbHOMY
npolreci BUKOPUCTOBYIOTh JUIsl ofHI€T i Tiel sk Metn. Meniaannakruka (abo
JUIAKTHKA 3ac00iB MacoBoi iH(opmallii) 3abe3neuye KpuTepii TOro, IO
KOXKEH 3 IIMX 3ac00iB MOXe 3pOOUTH B TaHOMY KOHTEKCTi BHKOPHUCTAHHSA 1
SIK Mefiajpkeperna MaroTh Oytu omparsoBadi [10; 18; 20]. Mu posrimsgaemo
TEpMiH «MeialuIaKTHKa» K CYKYHNHICTh TEXHOJOT1H BUKOPUCTAHHS 3aC0-
0iB MeJia 3 OCBITHBROIO METOIO.

3a3HauMMO, 10 CHUCTEMAaTHYHO 3al0YaTKOBaHA MeJiaJulaKTHKA
3'spunacs aume B 1960-x pokax, xomu [lom XaiimMaH — «mmig BIDTHBOM
3pOCTar04oi BAXKIIMBOCTI €NEeKTPOHHHUX 3MI» — BHepiie 3anporoHyBaB IH-
JIAKTHYHE DIillleHHs, sSIKe 3aciayroBye Ha yBary i Typ6oty (Paul Heimann:
Didaktik als Theorie und Lehre. Die Deutsche Schule, H. 9, 1962, S. 407-427).
XeliMaH BBaKaB CEpelIOBHUINE, METY, 3MICT i METOJ| TICHO B3a€MOIIOB's3a-
HUMH 1 6a3yBaB L0 Te3y Ha BIUIMBOBIN Mozeni bepniHa asst HIMEIIbKOMOB-
HOTO CBITY. B 11bOMy CBITI, HanpHKJIaa, HanpHKiHIi 1960-X POKIB, SIK MPOTH-
0OpCTBO JOCI TepeBakaloYOMy BHKIAJadeBl pO3YMIHHS BHKIAJAHHS,
JTUIAKTHKA 3aco0iB MacoBoi iHQopmarii Oyia opieHTOBaHA Ha CTYyICHTA.
IHoni Takuii MmiaXix Ha3sWBaIW <«JIis 1 MOB'sA3aHa 3 HUMHU AuAakTuka 3MI».
JlocnmiHUKK TIOYaJld BPaxoBYBaTH HOBI KOTHITHBHI Teopii HaBYaHHS, i
Memia Oinpmie He Oynu camoTHiMH. He TinbKu BUKIamad, a W CTYICHTH
XOTiNM BUKOPHCTOBYBAaTH 3aco0M MacoBoi iH(opmariii, i He TUTbKK ma-
CHBHO, a i aKTUBHO — SIK 3aci0 HaB4YaHHA. MeaiaiuakTUKy TaKOXX BH3HA-
4aloTh 4Yepe3 3B'I30K 3 TojeM Meiianenarorikiu. BoHa € HalOuIbImI po3BU-
HeHoro B HiMewunHi 1 CKIIamaeThesl 3 TPHOX OCHOBHHUX HAIPIMKIB: Memia-
ocBiTa (y mMUPOKOMY CEeHCi Memiacoriamisaiii), Meaia (abo meniamenaro-
Ti4HI) JOCHIKEHHS Ta MeniaguaakTrka. CaMe 3a JOMOMOTOI0 MEAiaoCBIiTH
ocobucricth 37100yBae iH(popMaliiiHy cBoOOAY — MpaBo OxepKyBaT iH(Op-
Mallifo, HeOOXIHY ISl KHUTTS, PO3BUTKY Ta NMpoQeciiHOl MisUIbHOCTI, BU-
CJIOBIIIOBATH CBOI MOIJIAAM 3 NMPHUBOJY THUX a0 IHIIMX SIBMILI 1 MOJIH, mepe-
naBatv iH(GopManito (i mo OLIBII BaXJIMBO — 3HAHHS) IHIIMM JIIOJSIM.
MOJIMBOCTI PO3BUTKY TI'POMaASHCHKOIO CYCIIUIBCTBAa 3aco0aMu Menia-
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OCBITH B OCTaHHI POKH NPHBEPTAIOTH yce OijbllIe yBaru MpOBIIHUX MiXK-
HApOJHUX OpraHi3aliil Ta OCBITSHCHKOI CIIIBHOTH.

B VkpaiHi noHATH i3 CKIAIHUKOM «Mejia» B3araii He Oyno (uepes
foro «OypiKyasHICTB»), Xxo4da 3aco0m MacoBoi iH(opmarlii akKTHUBHO BH-
KOPUCTOBYBAJIMCSl Y HaB4aJIbHOMY mporieci. CBOEPITHUM 3aMIHHUKOM CTaB
TEePMiH «IpecoaugakTiKay. OTHUM 3 epIINX TeJIeIUAAKTIB Ha TOCTPAIIH-
cpKoMy npoctopi ctaina I. B. €pmosa-babenko 3 Onecu. Ynmano Hanpario-
BaHb 3 KiHOAMJAKTHKH Mae HaykoBa mkosa mpodecopa O. B. ®emopona.
Ha XII Kourpeci MAIIPSJI, mo BinOyscs y Illamxai (Kwuraii), 0ymno
NIPEACTAaBICHO HHU3KY HAIPAIfOBaHb JIIHFOBOIWIAKTIB 3 [HTepHeT-anMmak-
Tukd. L[i HampaiioBaHHS W JIATIM B OCHOBY IOHSTTS «iH-TEPHET-IHJaK-
THKa». 3r0IOM YKpaiHCbKa MeAiaAWMIaKTHKa CTaja aKTHBHO HAINOBHIOBA-
TUCS IHIIUMH MeJiaTepMiHaMu, i MOHATTS «MeliaJnuIakTHKa» CTallo napa-
COJIBKOBHM JJISI HUIX.

CroroaHi MeniaaniakTHKa 30aradyeThCss HOBITHIMH CKJIaJJHUKAMU —
BIKiMIaKTHKa, KHHUTOCIAJaX-AUIaKTHKa, OJIoToAuIaKkTHKa (Teaaroriyna,
HAyKOBa, IH)KCHEpHA, MEJWYHA), MeJiaJuJaKThKa BYJIMYHOIO MHCTELTBA.
et mpotiec TpuBae 3 Opi€HTAIIi0 Ha MOTpeOX POo(eCiHHOI MiATOTOBKH CTY/ICHTIB.

MeniaquaakTuka, opieHTOBaHa Ha cepy CHUIKYBaHHS, HHHI Iepe-
Oupae Ha cebe uvacTmHy TOHATH 3 IKT-TexHOINOTIH, sKi 3aNHAIIAOTHECA Y
ctepi indpopmartuku. Komm'roTepHi KOMYHIKaIlii CyTTEBO BILIMBAaIOTh Ha
(opMyBaHHS HOBOTO 3MICTy OCBITH, Ha OpraHi3aliifHi (GopMu i MeToau
HaBuaHHs. [loHATTS «iH(OpMaLiiiHO-KOMYHIKaNiiHI TEXHOJOTI» HalexX-
HUM YMHOM BiATBOpIOE 1 mporuecy. OHaK Hapa3i HUM MOCIYTOBYIOThCS i
¢axiBii 3 MEIIAOCBITH, [UIS SIKMX 3a IUM MOHATTSIM — TEXHOJOTIl BHKO-
PHCTaHHS «CTapHXx», TPAIUIIHHUX Mefia. 3aTydeHHs 10 HaBYaIbHOTO Mpo-
LIECy «HOBUX» Mejlia aKTyalli30Bajo HOHSITTS «MeniaiHdopMaliiiHi TeXHo-
norii». Y Oyap-koMy pasi Mezia3zacoOM BHKOPHUCTOBYIOTHCS JUISI KOMYHi-
Karlii, OCKUIBKH JJI1 HUX BH3HAYAJIbHE — CIIJIKYBaHHS B COIIyMi, B3aEMOJIist
MDK YJeHaMd pi3HUX YTBOpPEHb i ()OpPM CHUIBHOCTI ojei. Meniaannak-
THKa mepeadadae MPOTyKTHBHI (pOpMH HaBUAHHS, IO PO3BHBAIOTH IHIM-
BiZlyaJIbHICTh OCOOMCTOCTI, CAMOCTII{HICTh MHCIIEHHS, CTUMYJIIOIOTH TBOPYi
3ni6HOCTI "epe3 Oe3mocepeqHe 3alydeHHS B TBOPYY HiSUIBHICTB, CIIPHIA-
HSTTS, 3aCBOEHHS 3HAHb ITPO MEAIaKyJIbTYpY.
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Cekuig npo6JieM NpPUKJIaAHOI MATEMATHKH
i MOJe/IIOBAHHA

FROM THE ANALYSIS WORK OF THE HUMAN BRAIN
TO THE ARTIFICIAL INTELLIGENCE AND BACK

Kozlov M.
Israeli Independent Academy of Development of Sciences
E-mail: 19mike19k@gmail.com

The creation of artificial intelligence systems (Al) to solve specific
problems is becoming a reality. However, attempts to create a general-
purpose Al system (AGI) face insurmountable problems. This is due to the
fact that ION systems have to work in conditions of a lack of certainty of
the environment. In such conditions, living organisms quite effectively
make robust and adequate situation solutions. Therefore, taking into account
the mechanisms of memory and the development of solutions in living
organisms that have been worked out by evolution to perfection, there is a
heightened interest in analyzing the operation of these mechanisms and their
emulation to create AGI systems. First of all, the developers of Al turned
their attention to the work of the neocortex, considering the brain as "a wide
set of computational primitives, elementary processing units, similar to the set
of basic instructions in the microprocessor".

Recently, deep neural networks (DNN) are widely used to model
the human nervous system. To improve the efficiency of the DNN,
multilayer neural networks are created and there are already neural net-
works with nine layers [1]. The use of DNN allows Al to more effectively,
in comparison with humans, solve many problems, such as pattern
recognition and data processing. However, DNN do well with tasks with a
clear classification [1], but depends on the deviations of a priori assume-
ptions, and such deviations can often lead to gross errors. Such Als work
effectively in conditions that make it possible to perfectly simulate the
world, and are not so useful in difficult real-world conditions.

It can be said that the use of DNN corresponds to template
thinking, sometimes leading to a person who, based on his experience, a
priori sets himself up for possible options when solving a problem. Here
can give classic examples of optical illusion, when considering a specially
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prepared image. Difficulties, sometimes insurmountable, arise for DNN
with a limited amount of data and solving vaguely defined tasks that
actually appear in practice when working in conditions of partial uncer-
tainty. And this situation encourages Al creators to explore how living
organisms cope with such tasks. An analysis of their functioning is very
useful in creating Al. The simplest mammals are much smarter than the most
advanced robot. They can independently exist in a changing environment,
and Al is not capable of this. There is much evidence that basic intellectual
functions, such as memory and the mechanism for making the right
decisions, are common in genetic codes in all animals, and the DNA
responsible for this has changed little over millions of years. Human DNA
is 99 % identical to chimpanzee DNA and 79 % identical to mouse [2].

Analyzing the failures in creating a AG can assume that simulating
the work of the neocortex, is not enough and we need to pay attention to
such components of the brain as the limbic system and the subcortical
region — the striatum. The work of the limbic system, striatum and
neocortex are inextricably intertwined. And if we talk about “who is the
boss in the house”, the neocortex or the limbic system and the striatum,
then, apparently, the dominant role of the latters can be noted. The work of
the limbic system based on a subject-oriented matrix of emotions
determines the emotional — hormonal activity of a person, determines his
individual characteristics, implicitly controls his main actions in an
automatic mode and, taking explicit information from the neocortex,
responds to it and participates in the final decision. In conjunction with the
limbic system, the striatum promotes both motor function and learning and
social behavior. And, setting a unique neurochemical profile in people,
determines the characteristic personality traits. A powerful superstructure,
the neocortex, exaggerating a little, can be considered as a natural
intellectual tool of the human brain, which is increasingly successfully
supplemented by external computer technology [3].

Man’s irrational thinking is one of important differences from
modern Al systems and gives the human community a distinct advantage
over Al in solving problems with vague conditions and with insufficient
information base [3]. Therefore, judgments constantly arising in the scien-
tific world about the imperfection of a person and intention to improve it by
rationalizing human thinking and making people according to a certain.

The formation of positive social skills in society played a decisive
role in the education of homo sapiens. It can be assumed that their
consolidation was affected by the irrationality of human thinking. Both an
irrational belief in goodness and dreams of a miracle were supposed to
stimulate the development of intelligence. And need note the role of religion
in the development of intelligence. Especially the irrationality is manifested
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in a dream during the default mode of brain function, when it is completely
immersed in a subject-oriented analysis of the situation and in forecasting.

In human society, a collective mind is formed. His work is based
on a decentralized system consisting of the thinking of individuals. The
advantage of the collective mind, unlike Al, can be considered its search
procedure for a solution. It is based on trials and evaluations. Trials can be
carried out in parallel in a distributed space of many thinking individuals.
And luck to find the optimal solution goes to the individual in many ways
by chance with the failure of many others. The very assessment of the
search result is fixed in the collective consciousness. For the collective mind
to work optimally, need a lot of independently creatively thinking par-
ticipants, and the more such individuals, the better the nonstandard solutions
will be developed. In [3], the possibility of creating a neural interface in the
form of an individual assistant (alter ego), endowed with Al, which would
facilitate the work of the collective mind, is considered. And taking into
account the need for a team of independently thinking generators of ideas it
is necessary to take care of such barriers that would preserve the individuality
of thinking, and it should be provided by alter ego.

Research conducted on copying the functioning of the human brain
not only improves the efficiency of Al, but also stimulates detailed studies
of the brain. It made possible to create a detailed map of the human brain,
highlighting 180 different areas in each hemisphere, including 97 unknowns [4].
The creation of a brain simulator, on the one hand, makes it possible to see
different physiological functions of the brain in a different way, and on the
other hand, will allow advancement in Al works.

In the end, it is worth noting the rationality of evolution, aimed at
creating different individuals. Subject-oriented matrices of emotions of
individuals, influencing individual needs, goals and decisions, stimulate
largely irrational behavior. At the same time, individuals, on the one hand,
are endowed with self-awareness and a sense of uniqueness close to
egocentrism, and on the other hand, in the need to find similar “egocentrics”
in the team. And through a plurality of independent individuals, the human
society was able, step by step, to find solutions to emerging problems. Will
Al be able to solve the tasks beyond their ability now, or, as noted in [3],
should Al be used as a highly effective intellectual tool of each individual?
The latter seems to be more realistic in implementation.
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INTYYHI HEMPOHHI MEPEXKI:
BU3HAYEHHS TA COEPU 3ACTOCYBAHHA

Kpasuyk O. A, Menvnux A. B.?
Y2 Xwensnuypruii HayionanbHuil yHigepcumen
E-mail: ‘kravchukoa2@gmail.com, mrneogameee@gmail.com

B ocraHHI poku 3aBASKM IIBHJIKOMY PO3BUTKY Ta IPOTrpecy Bce
O11B1I0T MOTMYJISIPHOCTI Habupae cdepa iHpopMaliiHuX TexHoorii. Koxen
3 HAC TI€I0 YH HIIOK MipOI0 KOPUCTYETHCS 11 NOCATHEHHSAMH, TAKUMHU SIK
cMapthoHH, iHTEepHET TOmo. OIHUM 3 HAMOLIBII IIKaBUX 1 MPOTPECHBHIX
HaTpsAMKIB i€l cepr € mTydHI HEWPOHHI MEpexi, sKi BKE BHKOPHUCTO-
BYIOTBCS Y HALLIOMY JKUTTI.

Tyyni HelipoHHI Mepexi — Ie MporpamMHa IMIUIEMEHTAIlis Hel-
POHHHX CTPYKTYp HAIIOTO MO3KY. B OCHOBI IpOrpamu JIS)KUTh NparHeHHs
IMITYBaTH HEpPBOBY CHCTEMY JIIOJMHHU, B TOMY uucii ii 34aTHICTH BU-
MpaBISITH MOMUJIKKM Ta HaBuatucs [1]. He#iponHi Mepexi CKiIamaroThes 3
TaKUX €JIEMEHTIB SIK HEHPOH, CHHAIIC, CUTHAL.

CurnasioM Ha3zuBaeThes iH(oOpMallisi, sika MEepPeAacTbCs BiJl OJHOTO
HeiipoHa 110 iHmoro. s iHpopMamis npeAcTaBISAeTbCS Yy BUTILLIL TiHCHOTO
yucna 3 gianmasony [0; 1] abo [-1; 1]. Ane wacto BXimHa iH(bopMmaris
BHUXOJHTh 32 PaMK{ IMX Jiala3oHiB, TOMY U1 BiJOOpakKeHHS IIHCHHUX
YHceNl Ha Ii IHTepBaJlM BUKOPUCTOBYEThCS (yHKuis aktuBarii. st otpu-
MaHHsA yucna B gianaszoni [0; 1] B poni ¢yHkuii akruBauii Haifuactinre
% , a s gianasony [—1; 1] rimepOomivnuit
l+e”

BUKOPHUCTOBYIOTb CUTMOIAY

Tanrenc & —€ [2].

e’ +e™

Hetipon — 11e o04mCIIOBaIbHA OJMHHULIA, SIKa OTPUMYE iH(OPMAIIiIFO
(curHan), BUKOHY€E HaJl HEIO TICBHI OOYMCIICHHS Ta mepenae ii mami. Heid-
POHHU TMOAUISIOTHCS HA BXiJHI, NPUXOBAHI Ta BHUXiMHI. Y BHUMNAAKy KOJU
HEHpPOHHA Mepeka CKIANAEThCS 3 BEIUKOI KiJIBKOCTI HEHpPOHIB, BBOISATH
MOHATTS IuapiB (BIINOBIAHO, € BXIJHWH, NPUXOBAHUH Ta BHUXIJHUH IIap,
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MIPUYOMY MPUXOBAHUX MOKE OYTH A€KijbKa B OfHIN Mepesxxi). st BXiqHOTO
HIapy rnojaeThcs nepHa iHdopmaris, sKy HeoO0XiHO 00pOOUTH (HAPHUKIIAJ,
300pakeHHsI 4KCia, SIKe Mepexa NMOBHWHHA BII3HATH) Y BHUNAAKY NPHXO-
BaHOTO Ta BUXIJHOTO MIapiB HEHPOHIB, BXiMHUMH JaHUMH OYyAyTh CyMa
CUTHAJIIB BCiX HEUPOHIB 3 MOMIEPETHHOTO Imapy. BinmoBinHo, BUXiTHWI Iap
MICTHTHME PE3yIbTaTH poOOTH Mepexi (Hampukiaz, iHpopmamio mpo Te,
SIKE YHCTIO BITi3HAJIA Mepeka Ha 300pakeHHi).

YacTo OyBae Take, mo HeoOXiTHEe 3HAYCHHS AJIS HACTYITHOTO HEH-
poHa po3TamoBaHe Ha rpadiky QYHKIII (HAIpUKIAL, cHTMoinw) 300Ky Bix
OTPUMAHOTr0 pe3yjbTaTy. B 1bOMy BUMNaAKy HEOOXIiZIHO BHKOHYBAaTH 3CYB
rpadika ¢yHkuii mpaBopyud abo miBopyu. Lo ¢yHkniro Oepe Ha cebe
HEWpOH 3CYBY, SIKMI pO3TAlIOBYEThCS y KUIBKOCTI OJHOTO Ul KOYKHOTO
mapy. Moro 3HaueHHs NONAEThCA 1O CyMHM CHTHAIB, SIKA TEPEIAcThCS
HACTYITHOMY HEWpOHY, Ui pI3HMX HEHpPOHIB 3HAUCHHS HEWPOHY 3CYBY
MOXYTb PI3HUTHCS.

CuHarc € 3B’S3KOM MK HEHpOHaMH, 1 Mae €IUHHUNA mapameTp —
Bary. [Ipu mepenmadi curHaXy BiI OZHOTO HEHpOHA O IHIIOTO, BiH MHO-
XKHUTBhCS Ha Bary CHHAIICY, 4yepe3 SKUH BiH Iepenaerscs. BigmoBinHO, 9uM
Oinplra Bara CWHAICy, THM Oulblle CHTHAN Oy/e BIUIMBATH Ha 3HAYCHHS
HACTYITHOTO HEeWpoHa. 3aBAsKH EOMY BXilHa iHQOpMAIlis i 3MIHIOETBCS Ta
MIePETBOPIOETHCSI HA HEOOXIIHUI pe3ybTarT.

[To3HauuMo 3Ha4eHHs CUTHaly Heffpona sk &, ne i — HOMEp

v v m
HEHpOHa, KM HAJIEKHUTh Mmapy M; Bary cuHamcy sk W, ;, ne M — map,

AKOMY HAJIEKHUTh CHHAIC, K — HOMep HelipoHa 3 HacTyIHOro mapy, J0

AKOTO Iiie cuHaIc; | — HoMep HelfpoHa, Bijl AKOro e CHHAIIC, 3HAUEHHS

o m o
HellpoHa 3CyBY — bk , e M — map, AKOMy HaJIEKUTh HeHpoH; K — Homep

HeWpoHa 3 HaCTYITHOTO IIapy, A0 SIKOTO MepeaaBaTUMEThCS 3HaUeHHS HeHpoHa
3cyBy. ToMy y 3araJpHOMY BHIIQJIKy 3HA4E€HHS HEHpPOHA 3 HACTYITHOTO
PIiBHS MOXKHA 3aITCAaTH HACTYITHUM YHHOM:

ne S mosHauac (YHKIO, K4 NPHBOAWTE YHCIO 1O IIEBHOTO
Jiana3oHy; N — KiIbKICTh HEHPOHHIB B mapi M.

TakuM YMHOM, CyMy CHTHAIIB IS TEPIIOr0 HEHpoOHa MepIIoro
IPUXOBAHOro wapy (To6To, M = 2 OCKUIBKY NepIunii Wwap € BXinHum) a’
sanmumemo y Burnani & = S(QW, +aW, + +aW, + +aw, +b).

IIpy mouarkoBiil iHimiamizamii Mepexi 3HAYCHHs Bark CHHAIICIB
3aJal0ThCS BUIMAJAKOBUM YHHOM. 3pO3yMiJo, IO 3alyCTHUBIIN MEPEXY 3
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BUIIaJJKOBUMH 3HA4YCHHSIMH IMapaMeTpiB, pe3yibrar Oyne HeBipHUM. s
MOKpaIIeHHs. Pe3yNbTaTiB Mepexi i1 HeoOximHo TpeHyBatu. OpHUM 3i
croco0iB TPEeHyBaHHS INTYYHOI HEHPOHHOI MEpexi € METOJ 3BOPOTHOTO
HOLIUPEHHS TIOMWIKH, KM BHKOPHCTOBYE AJITOPHTM IPAIIEHTHOTO CITYCKY.
Hexait B Hac e Qynxuis f(W), sxa nma rpagixy sinoGpasae 3anexHicTh
IIOMIJIKH €, sIKa € BiJICOTKOBHUM BiZOOpakKeHHSIM PI3HHIII MIX OYIKyBaHUM
Ta OTPUMAHUM pE3yJbTaToOM, Bl oOpaHoi Baru cuHarca W. AJNTOpPUTM
IPajlieHTHOTO CIIYCKY JI03BOJISIE OTPUMATHU JIOKaJIbHUH MiHIMYM/MaKCUMyM
(GyHKIIT 32 TONOMOTOI0 PyXy B3JI0BX IpajieHTa (BeKTOpa, SKWil BU3HAUa€
KPYTU3HY CXUITy 1 HOTO HampsM BiTHOCHO SIKOIiCh TOUKHU Ha Tpadiky QyHKIIIT).

TakuM 9YUHOM, BH3HAYHMBINHU TI00ATBHUNA MiHIMYM Takoi (QyHKIIII,
MH 3HaiileMO TpH SKOMY 3HAa4CHHI Baru MOMWJIKa Oynae MiHIMaJbHOIO.
MeTtox 3BOPOTHOTO MOIMIMPEHHS IIOMUJIKU 32 JOIIOMOTOI0 OMHCAHOTO AJIro-
pUTMY IIiCJIi BH3HAUCHHS IIOMWIKH B pe3yJIbTaTaX IOCIHIiJOBHO Yy 3BO-
POTHOMY HAIPAMKY (BiJ BUXiTHUX HEUPOHIB IO BXiTHHUX) 3MIHIOE 3HAYCHHS
Bard CHHAICIB Ha IHINI, SKi JAaBaTUMYTh Kpamiuii pe3ynstar. Bapto Bin-
3HAYUTH, 110 OOYMCIICHHS MOMUJIKH 32 JIOIIOMOTOI0 OYiKyBaHOTO Ta OTPH-
MaHOT'0 Pe3yJbTaTy MOXJIMBE TOJi, KOJU HEHPOHHINH Mepexi IS BXiTHHX
JIAHUX BKa3yeThCs TAKOX OakaHWil pe3ynbTar. B TakoMy BHIajKy, Mepexa
Ha OCHOBI CBOIX pe3yJbTaTiB «pO3yMie€», B SKOMY HampsiMKy il BapTo
3MIiHIOBaTH Napamerpu cuHarciB. Take TpeHYBaHHS Ha3UBA€THCS HaBYaH-
HSAM 3 BUHTeNeM. TakoX, JJIsi HaBYaHHS MEpeki HeoOXiJHa BeIMKa Kilb-
KIiCTh Pi3HHUX BXiJHHUX JaHUX, OCKUIFKA HABYAFOUUCHh HA ONHIHN 1 Till camiit
iHpopMamii Mepexxa Oyne «3aB4aTH» iHPOPMAIO, IO B PE3YIbTATI MpPH-
BeJIe 10 HEKOPEKTHOT poboTH B MaitbyTHhOMY [6].

Wap MpuxoBaHWin Wwap eﬂ\

Lap
BUX0 Oy

t\,

Puc. 1. llITyyna HelipoHHa Mepe:ka Puc. 2. I'padik dpynxuii f(w)

Ha puc. 1 300pakeHa IMTy4YHa HEWpPOHHA Mepexa 3 BXiTHHM,
MPUXOBAaHUM Ta BUXiTHUM mapamu. CaMi HEWpOHH TO3HAYEHI KPyramw,
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CHHAIICH TIPEJCTaBiIeHi y Bursi crpiiok. Heliporu Dy Ta by € meiiponamu
3cyBy. Ha puc. 2 Hapenenuii npuknan rpadika ¢pynxuii f(W) 3 noxansaumu
Ta rI00aJbHIMH TOYKAMH MiHIMyMYy/MakCUMyMy, Ha OcCi X MO3HAYEHO Baru
cUHAICiB W, Ha 0Oci Y IO3HaYeHO MOMUIIKH €.

OCHOBHMMH Ha CHOTOJHI HampsSIMKaMH Yy PO3BHTKY LITYYHUX
HEHpPOHHMX MepeX € PO3Mi3HaBaHHSA 00pa3iB, Kiacudikarliss o0’ekTiB Ta
NporHo3yBaHHs. Posrisinatoun chepu 3acToCyBaHHS MEPEX, MOKEMO BH-
JUTUTH HACTYIHI HpenMeTHI o0nacTi, Jie BKEe YCHIIIHO Ta MOBCSIKICHHO
3aCTOCOBYIOTBCSI TEXHOJIOTIT 3 Y4aCTIO HEHPOHHUX MEPEK:

— iHTepHeT: (inpTpalis Ta OJIOKYBaHHS craMy, Min0ip peKiIaMu Imij
KOpHUCTYyBaya, aCOLiaTUBHUH ITOIIYK iHpopMallii;

— TpaHcopTHA c(epa: aBTOMOOITbHI/aBialliiiHi aBTOMIOTH, CHC-
TEMH PO3Ii3HABaHHS TPAHCIIOPTY, PO3Mi3HABAHHS CHTHAJIB pamapis;

— BBEJICHHS Ta 00poOka iH(opMarlii: po3mi3HaBaHHS roJoCy, CKa-
HYBaHHS JOKYMEHTIB, PO3Ii3HaBaHHS PYKOIHCHOI'O TEKCTY;

—cdepa Oesmeku: po3mizHABaHHA JHIb, iACHTH)IKAIis ocobwmc-
TOCTI, pO3Mi3HABAHHS aBTOMOOLIEHUX HOMEPIB;

— MEMIMHA: BCTAHOBJICHHS JlIarHO3y, IPOTHO3YBaHHS Pe3yJIbTaTiB
JIIKYBaHHS, KOHTPOJIb CTaHy Ialli€HTa, MOKPAIIEHHs SIKOCTI MOKa3aHb KOM-
I’ FOTEPHUX MPUIIAIIB;

— craTucThKa: Kiacudikaiis AaHUX, BUPINICHHS 3a/1a4 perpecii,
MIPOTHO3YBaHHS PAIIB.

HaBenemo sekinbka NMpHKIIaIiB BUKOPUCTAHHS MITYYHUX HEHPOH-
Hux mepex. |T-kommanis SoftServe ctBopuiia crcteMy pO3yMHOTO Iuiar-
OaymMa Ta HapKyBaHHS 32 JIONOMOIOK HeHpoHHMX Mepex. Ll cucrema
ABTOMATHYHO PO3ITi3HAE Ta MPOITYCKA€ aBTOMOOII Ha TEPUTOPIF0 KOMIIaHii,
TIOKa3ye BUIBHI Ta 3aifHATI Micus Ha TepuTopii mapkinry [3]. Llle oxHoro
iKaBOO po3po0Koi0 € HOoBa cuctema kommanii Nvidia — GauGAN [4]. s
CHCTEMA 3a JIOTIOMOTOI0 IITYYHWX HEHPOHHUX MEPEX CTBOPIOE Mei3axi 3
MIPOCTHX Ha4YepKiB (JTiHii, OKPY>KHOCTI TOII0). Mepexa TpeHyBaiacs Ha 0a3i
3 MiJIbiiOHaMH 300pakeHb peaqbHIX MeW3aXiB, 3aBASKH YOMY CHCTEMA «po-
3yMi€», 4Oro X04e KOPUCTYBaH.

[Ile oxHa po3podka miel KOMITaHil, a caMe alrOPUTM TeHEPaTHBHUX
neiiponnux mepex StyleGAN, Gys 3actocoBanmii po3poOHuKOoM Diminom
BanromM mpu cTBOpeHHI CaliTy, Ha SIKOMY IIpH KO>)KHOMY OHOBJICHHI CTBO-
PIOETBCS HOBE pealicTHYHE JTACkKe 00muyus [5].

V3araqpHIOIOYM CKa)XXeMO, II0 IUTY4HI HEHPOHHI Mepexi Bxke
CTaJIM 4yJIOBUMH NOMIYHMKAMH Yy HAIIOMY XHTTi. B MaitGyTHROMY cepu ix
3aCTOCYBaHHS OyAyTb JIMIIE PO3IIUPIOBATHUCH, OCKIIEKA BOHH MAalOTh MOX-
JIUBICTH 3pOOUTH JKUTTS JICTIIIUMH, O€3TEUHINTUMHE Ta I[iKaBiIIAMHU.
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TEXHOJIOI'Ti CYIIPOBOJY THOOPMAIIHMHOI CUCTEMHU
3 BUKOPUCTAHHSM BI3YAJIBHOI'O MOAEJIIOBAHHS

Ilocmin C. .
Vuieepcumem JJOC Vipainu, m. Ipnine, e-mail: sdp_irp@ukr.net

[Ticns dbopMyBaHHS BUMOT Ta TEXHIYHOTO 3aBJaHH:I, PO3POOICHHS
MIPOEKTY 1 BIPOBAPKEHHS y BUTJISAAI IMPOTPAMHOTO KOAY HACTYIA€e eTarl
cymnpoBoay inpopmariiiiHoi cuctemu (IC) [1].

Cymposin IC — 1ne cykymHicTh nidi i3 3a0e3mnedeHHs ii poOOTH,
BHECCHHS 3MIH NpHM BHUSABJICHHI moMuiok, amantamnii IC mo HOBoro cepe-
JIOBUIAa (PYHKIIOHYBAHHS, a TaKOXX IIIJBHMIICHHS IPOJIYKTHBHOCTI abo
TIOJTIMIIEHHS JeskuX ii xapaktepuctuk. [licns 3min IC BoHa mae Bupimny-
BaTH Ti cami 3amaudi (a00 pO3IIMPEHi), HaJaBaTH MOXKJIMBOCTI IEPEHECEHHS
nanux B iHmi IC. Cynposin IC BignosinHo no crapmaptie ISO/IEC 12207 i
ISO/IEC 14764 npoBoauthkcs 3 MeTOr0 GyHKITioOHyBaHHs 1 Moaudikamii [C B
nporieci excrutyaTaiii 3a yMoBH 30epexenns ii imicHocti [2]. 3rigHo 31
crangaptom ISO/IEC 14764 cymnpoBig OpoBOAUTHECS Yy Ipoleci: 1) xopu-
ryBanHs — 3Miad IC [UIsl YyCyHEHHSI BHSIBICHHX TOMHJIOK abo Hepeai3o-
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BaHMX 3aBJaHb; 2) aganTauii — HajamrysaHus [C B yMoBax ekcruryaTarii,
0 3MIHHJIUCS, a00 B HOBOMY CEPEIOBHIII BUKOHAHHS, 3) MOJIMIICHHS —
3mian [C s migBHUIICHHS TPOAYKTUBHOCTI 200 PiBHA MIATPUMKH; 4) epe-
BipKH, ITOITYKY 1 BUIIPaBICHHS MOMIJIOK Mij 9ac excruryararii IC.

TIpuitHATO PO3TIATATH CYIPOBIZ SK €BOJIOLIHHY po3podky IC,
OCKUTBKH TicHs 34a4i B €KCIDIyaTalil0 BOHA HE 3aBXIW € IMOBHICTIO 3a-
BEpLIEHOIO, 11 Tpeba 3MIHIOBATH BIIPOAOBXK TEPMiHY ekclutyarauii. Takoro
BHACIIZIOK 3MiH CHCTEMa CTa€ OUIBII CKIQJHOIO 1 TOraHO KEpOBaHOI, Y
3B’SI3Ky 3 UMM BHHHKA€ MpoOieMa 3MeHIIeHHs ii ckimamuocti. o TexHo-
soriit esomonii IC BIAHOCATH pEIHXKEHEPII0, PEBEPCHY IHXKEHEpito 1 pe-
dbaxropusr [2].

Cymposin IC momiibHO POBOJANUTH 3 BUKOPHUCTAHHAM TEXHOJIOT1H
Bi3yaJIbHOTO MOJICNIOBaHHS. BOHN 3a0e3MeuyIoTh 3BOPOTHE MPOSKTYBAHHS 3
BukopuctaHHsiM CASE-3aco0iB MOBHOrO LMKy Ta aBTOMAaTH3allil0 CTBO-
peHHs JOoKyMeHTauii Juisi KopuctyBauiB i po3poonukiB IC. Le 3ailicHio-
€ThCS 3 TaKOK METOro, sK: 1) aHami3 koxy Ta moOymoBa UML-miarpam;
2) nokymentyBanHs 6a3 gaunux (BJ); 3) cTBopeHHs! miarpam, IO OMHCYIOThH
MpOIeC CKIIAQJAaHHSA MPOCKTY; 4) (OpMyBaHHS JOKYMCHTAIlli 32 BHXITHAM
KOJIOM; 5) CTBOPEHHS aKTyaIbHOT TOKYMEHTAIIi1 ISl KOPHCTYBAYiB.

Sk Bimomo, HammcaHHS AokyMmeHtamii 1o IC moB'szaHo 3 aBOMa
OCHOBHHUMH TpOOJieMaMu: iICHy€e BUCOKA HMOBIPHICTB, 1O 11 HE YUTATHUMYTh;
JIOKyMEHTAI[isl CTa€ HEaKTyaJbHOIO MPAKTUYHO BiApa3y MiClsi HAaNHUCaHHS.
i mpobmemu B3a€MOMOB's3aHI i, SKOM MOKYMEHTAIlisl MiATPHUMYyBAIacs B
aKTyaJbHOMY CTaHi, TO ii 0 yuramu. OgHUM i3 CrOCOOIB YCYHEHHS MpPOO-
JIeMH € aBTOMaru3allis MpOoLEecy CTBOPEHHsS JOKyMEHTalii, mo poOuTh ii
KOPHCHOIO JJIst KOPHCTYBAYiB.

Haii0inpm npoOieMHUMU 3aBIaHHSIMH B TPOLECI CYMPOBOAY €:
1) renepariis UML-giarpam 3a BUXiTHEM KOIOM; 2) CTBOPEHHS diarpam
TUIYy «CyTHicTh—3B'130K» (ERD) mnst ommcy tabmuue B/l 1 3B'3kiB Mixk
HUMHU; 3) CTBOPEHHS Jiarpam 30ipKu HNPOEKTY, 110 ONUCYIOTh 3aBIaHHs Ant
1 3B'I3KM MiX HUMU; 4) TeHeparist JoOKyMeHTallii 6e3mocepeIHp0 3a BUXI/I-
HUM KOJIOM; 5) CTBOPEHHS aKTyalbHOT TOKYMEHTAIIII.

AHai3 koqy Ta mooygosa UML-giarpam B mponeci cympoBogy
IC. Y mpaxtumi 3ycTpivanucs mpoekTd, B skux UML-miarpamu Oymu
BHKOHAHI JIOCHTH J0Ope, ane mpoOJieMH BHHHKAIH TOMY, IO B OJHOMY
BHIIQJIKYy TCXHIYHHH KEPIBHHK IIPOCKTY IIPOCTO HE MIATPUMYBAB iX B
aKTyaJIbHOMY I10 BiJHOIIEHHIO JIO BHXIMHOTO KOAY CTaHi, a B iHIIOMY —
BHUTpavyaB Oarato gacy, Bpy4HY OHOBIIOIOUH JiarpaMy 3a KOIOM IPOEKTY.
Xomen 3 1mux BapiaHTIB HE € ONTHMAaJIbHUM. Bynb-ska, HaBITH iJcaIbHO
nobynoBana UML-miarpamMa He Oyae KOPUCHOIO, SIKIIO OIMMCYBaHa HEIO
MOJIeJb HE BiZINIOBiIa€ KOAY B pero3uTapii. SIKIo pimeHHs He 3aCHOBaHI Ha
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aKTyaJlbHOMY CTaHi BHXiTHOTO KOJYy, TO BOHH MOXYThb IPHUBECTH [0
npobiieM y Maitbytapomy [3].

MoskHa 3HAYHO IMJIBUIIUTH 3HAYCHHS JiarpaMm JUisd TIPOIecy
MIPUAHSATTS PIlIeHb, a TAaKOX CIPOCTHTH IiX CTBOPEHHS Ta OHOBJICHHS,
BKJIIOUYHUBIIHN MPOLECAYPY IX TeHepallii y Impolec CKIagaHHsI MpoeKTy. Takox
Ma€ CEHC HaNaIITyBaHHS CepelOBHINa Oe3lepepBHOI iHTerparlii, BKa3aBIly,
IO JiarpaMu HEOoOXiMHO TnepeOynoBYBaTH NPU KOXKHIM 3MiHI BHXiJHOTO
Koxy a0o i3 33/1aHOIO MEPiOTUYHICTIO.

3a momomororo 3acoby UMLGraph mMoxHa reHepyBaTH Jiarpamu,
10 BiOOpakaroTh I0JATKOBY iH(OpPMAIIit0, 30KpeMa, OLIBII CKIagHI 3B'SI3KH
MK Kkimacamu. OgHaK HaBiTh MPOCTI JiarpamMu KiIaciB € JOCHTH iH(pOp-
MaTHBHUMHU. BOHHU [O3BOJISIIOTH HIBHIKO OTPUMATH Bi3yallbHE YSIBICHHS
mpo IC Ha OCHOBI MOTOYHOI Bepcii BUXITHOTO KOTY.

Joxkymenmyeanns BJ]. ABtoMatnuna Bizyamizaiis b/l € He MeHI
BaOXJIMBOIO HiX reHepamiss UML-miarpam, 10 ONHCYIOTH KJIacH JIOJATKa.
Haii0inpm momyiaspHAM THIIOM Bi3yalbHOro mnpexacraBieHHs BbJ] € ER-
nmiarpamu. bimpmicte nomatkiB it crBopeHHsS ER-miarpam BuMararoth
PYYHOTO OITICY CYTHOCTEH 1 3B'S3KIB.

IcuyroTh 3acobu, Hampukian SchemaSpy, siki 37aTHI TeHEpYBaTH
BHCOKOpIBHEBE TpejacTaBieHHs BJ[ pazom 3 yciMa OOMEKEHHSMHU, 3B'S3-
KaMH 1 T. TI. X049 1 HOCTYNAThCs 32 (PYHKI[IOHATBHICTIO OUIBII CKIAJIHUM
3acobam. Bukimuk SchemaSpy MoxHA BKIIOYHTH Y TIPOLEC CKIIAJTAHHS
J0JaTKa, THM CaMHM TCHEPYIOYM Bi3yajbHE VSBJICHHS MOTOYHOI Bepcil
Kony, skuii omucye o0'ektr BJI. TloeaHyroun BHUKOPHCTAHHS JEKITBKOX
nporpam 3 redepanii ER-mgiarpam y mporeci ckiaaiaHHS MPOEKTY MOXHA
ICTOTHO TOJETIIUTH NPUHHATTA pillleHb Ha erari po3poOku IC, mo cro-
cytotecst B/1.

CTBOpeHHS Jiarpam, 10 OMHCYIOTH IPOLEC CKIAAAHHA IPOEKTY.
Hepigko ckpunru st 30ipKd IpOEKTY BKIIOYAKOTHL B ce0e CKIafHi 3B'SI3KH
MK JEKIJIbKOMa B3a€EMO3aJICKHUMHU HUIIMH (target). Y MpakTHIll iICHYIOTh
CKpUNTH, 1O MicTATh Oinbime 1000 psimkiB KoIy, B TOMY YHCII MaloTh
JnyOImorodi pparMeHTH. BUHHUKAIOTh BUIAJKH KOJH y MOAIOHHMX CKPHIITAX
BaXXKO PO3i0paTHCs, He MalO4H mepea co00r0 3arayibHOi Bi3yallbHOI KApTHHU
MPOIIECY CKIIAJaHHs.

OJHUM 13 €(EeKTUBHUX CIOCOO0IB MIBUIKOTO BU3HAYCHHS TOTO, IO
BiIOyBa€eThCs (200 HE BiIOYBAETHCSI) Y MPOIIECi BUKOHAHHS TAHOTO CKPUIITA, €
CTBOPEHHS JiarpamMu, siKa OIHMCYE Il 30ipKH 1 3B'I3KH MK HHMH.
BisyanbHe ysBICHHS LiJeH CKPUNTAa MOXKE OyTH KOPUCHUM JUIS TIPUHHSTTS
e(CKTHBHHUX 1 pAI[iOHANEHUX PIMICHb OO MOJIMIICHHS AW3aiiHy aBTO-
MaTHYHOTO CKJIaJaHHS NpOeKkTy. TOuHy Bi3yalibHY MOJIENbB ILIJICH 30ipKu
MOXKHa CTBOPHUTH 3a JonoMororo inctpymenTiB Grand i GraphViz Bi3yaib-
HOTO TIPEICTABJICHHS IIIBOBHUX 3aiexkHocTed. IlomiOHI miarpamMm MO>KHA
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BUKOPHCTOBYBATH Ul aHaJIi3y 3aBEpPIICHOr0 MPOEKTY abo 3 METOI0 BJOC-
KOHAJICHHS IIPOIIECY CKIIaJIaHHS MOTOYHOTO MPOCKTY.

Dopmysanns 0oKymenmauii 3a euxionHum kooom. IIlpuHIUN «xo-
POIIOTO CTIIIO MPOTPaMyBAaHHS» Tepeadadae HaHMCaHHS KOMEHTapiB 10
PO3pOOIIOBAHOTO KOy Y BHUIAJKaX, KOJH BAXKJIHMBO 3alaM'sITaTH, YOMY
CTBOpEHU TOW 4M iHImWMHA kiaac abo Meroxa. I OijbIl TTOBHOTO OMHUCY
KJIaciB, METOMIB 1 aTpuOyTiB MOTPiOEH NMEeBHUIT 3aci0 111 aBTOMATH30BaHOT
TeHepanii JOKyMeHTAIIii.

Ictopruno 10 ckiaAy miardopmu Java BXxoauTts yTriaita Javadoc, sika
reHepye JOKYMEHTAIIio 3a BciMa KilacaMu TipoekTy. biem Toro, 36ipka Ant
BKJIIOuae B cebe cranaapTHe 3aBnanHs Javadoc. OgHak po3poOHUKaM J0BO-
TUTHCS CaMOCTIHHO BcTaBiATH BianmoBimHy HTML-po3miTKy B KOMEHTapi
o Java-kaaciB. Kpim Javadoc, 3acid6 Doxygen Tex 31aTE€H aBTOMAaTHYHO
TCHEepYBaTH JOKYMCHTAIII0 3a BHUXITHHM KOJIOM, TpPOTE BiH IPOIIOHYE
OLUTBII 3pO3YMITUI MiXi/] 10 aHOTYBAaHHS KOy 3a JOIIOMOTOI0 KOMECHTapiB.

Cmeopenns 00KymeHmauyii 0na Kopucmyeayuie. ABTOMaTUYHA TeHE-
parisi TeXHIYHO JOKYMEHTAIlil MOXE JOMOMOITH y CTBOPEHHI aKTyalbHOI
JMOKYMEHTAII1 I KOpHCTyBadiB. € BimoMoro mporpama DocBook, sika mo-
3BOJISIE OMKCYBAaTH JAOKyMeHTH B XML, a moTiM KOHBepTyBatu ix B pi3Hi
¢opmaru, B T.4. HTML i PDF. JlokymeHTaIlit0 MOXHa CTBOPIOBATH Y IPO-
1IeCi CKJIaAaHHs MPOSKTY 1 MATPUMYBATH 1l B TOYHOMY 1 aKTyaIbHOMY CTaHi.

BucnoBku. Cynposin IC IomiIbHO POBOJNUTH 3 BUKOPHUCTAHHSIM
TEXHOJIOTIH Bi3yaJIbHOrO MOJICIIOBAHHS, 1110 3a0€3eYyI0Th 3BOPOTHE MPOEK-
TyBaHHs 3 BukopucTtaHHIM CASE-3aco0iB MOBHOTO MUKy Ta aBTOMAaTH3a-
110 MPOLIECY CTBOPEHHSI IOKyMEHTAIIil 711 KOpUCTYyBauiB 1 po3pooHukis IC.

OyHKIIiS 3BOPOTHOTO MPOCKTYBAHHS JO3BOJISIE MOOYIyBaTH Bi-
3yaJIbHy MOJICJIb MPOEKTY i3 HASIBHOTO MPOTPAMHOTO KOIY 1 BXKE Bi3yalbHO
JIOTIMCATH HEOOXiJHI BIACTUBOCTI ¥ aTpUOYTH, JONATH HOBI KIJIACH, MOTIM
3reHepyBaTH BiAIMOBIIHY BEPCil0 BUXITHOTO IPOTPAMHOTO KOIY.

JlirepaTypa

1. Iocrin C. [I. PermaMeHTH >XUTTEBOro MUKIY BUPOOIB (TIpo-
rpamuux mnpoaykti) / C. J. IToctin // CoBpeMeHHBIE TOCTHKEHUS B HAyKe
u obpaszoBanuu : c0. Tp. XIII MexnyHap. Hayd. koHo. (6—13 cent. 2018 r.,
r. Heranus, W3pawmns). — Xmensuunkuii : XHY, 2018. — C. 43-48.

2. JlaBpimeBa K. M. Ilporpamnua imxenepist [Enekrponnuii pe-
cype] : miapyanuk / K. M. JlaBpimesa. — Kuis : «Axanem-nepioaukay HAH
Vkpainu, 2008. — 319 ¢. — Pexxum mocrymy: http://cyb.univ.kiev.ua/library/
books/lavrishcheva-6.pdf.

3. IMoctin C. JI. [TpoGiiemu TeHepariii mporpaMHOTo KOy 3 Jliarpam
UML / C. O. Ioctin // IIpobnemu BnpoBapkeHHs iHGOpMaLiiHUX TEXHO-
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JIOTi{ B eKoHOMil kpaiH V-4 : matepianu X MixHap. HayK.-lipakT. [HTep-
HeT-KoH(pepeHuii (Ipmiab, 16—17 tpaBusa 2019 p.). — Ipmins : YHiBepcuter
JADC Ykpainy, 2019. — C. 141-144.

XAPAKTEPUCTUKA CYYACHHUX
PO3PAXYHKOBO-OBYUCJ/IIOBAJIBHUX CUCTEM
PAIIIOHAJIBHOI'O BUKOPUCTAHHA JOBPUB
HA 3EMEJIBHOMY I1OKPUBI

Yopuoobaii C. B.l, Buxkosa O. €.2, Upau 1. B
Y3 Xmensruypkuii nayionansHui ynigepcumem, ya. Incmumymcoka, 11
2TOB «Jlomiexa Enimy, Xmenvnuyoka obn., Lllenemiscokuii p-H, c. Jlomigka
E-mail: 'unopcpavilion@gmail.com, >olga_bykova@ukr.net, *cogitare410@gmail.com

CibCHKOTOCIIONAPChKI CHCTEMU € BIAKPUTUMH CHUCTEMaMH, SKi
UL CBOTO (PYHKIIIOHYBaHHSA MOTPEeOYIOTH 30BHIMIHIX MaTepiaJbHO-CHEp-
reTHyHuX Jokeped. OCHOBHUM 3aBJIaHHSIM arpOCHUCTEMH € MPOJYKyBaHH:
BPOXKAal0 CUILCHKOTOCHOJAAPCHKUX KYJIBTYp. POCIWHI Ui 3pOCTaHHS MO-
TpiOHI CBITJIO, BOAA 1 TOKMBHI PEUOBHHH, SIKI BOHA OJICPXKYE i3 IPYHTY.
Haiiyactimie piBeHb IOXXMBHUX PEUOBMH B 3eMJIi HEJIOCTaTHIH, TOMY
JIOBOJINTHCSI BUKOPUCTOBYBATH JIOAATKOBI MOXUBHI pedoBuHH. Came TOMY,
BUHHMKAE aKTyalbHa MpoOyieMa MOIIyKy e(eKTHMBHHUX METOZIB 30ajaHco-
BaHOTO Ta OPTaHIYHOTO 30arayeHHs MOXXMBHUMH PEYOBHHAMH 3€MEJb JUIS
CTUMYJISILIIT POCTY POCIIMH, 301JIbLICHHS POIIOYOCTI IPYHTY Ta ITiBHIICHHS
BPOXKAIHOCTI KYJBTYD.

Bararo aBTopiB HamMaranuch y cBOiX poOOTax 3HAWTH €PEeKTHUBHUH
MEXaHi3M 30UIBIICHHS POIIOYOCTI TPYHTY Ta METOAM PO3PaxyHKOBO-
004HCITIOBAILHOT CHCTEMH JUIS PALliOHAJILHOTO BUKOPHCTaHHS 100puUB, ce-
pen mux cmin BimvitaTa mpami: [LIT Bopmescekoro, B.C. Bymso, B.B. Top-
nmauyka, B.A. TonsH, O.A. Kopunncekoi, A.M. Mockanenko, ['.A. Ma3ypa,
B.B. Mensenepa, M.B. Jlicosoro, I1.0. Mocitoka, B.®. Caiika Ta in. [1-4].

Meta cTaTTi — PO3MIITHYTH OCHOBHI METOJOJIOTIHHI IiJXOIH 10
PO3B’sI3aHHS 33]1a4i PO3PaXyHKY HOPM J0OPHB ITiJ] 3aTTAHOBAaHWH BpOXKA.

Jlo6puBa 103BOJIAIOTE MAKCUMAIBHO €(DEeKTHBHO BUKOPHCTOBYBATH
pecypcH IpyHTY 1 BoaM. Bci MoXHMBHI peqyOBHHH, IO BXOJSTH /10 KOMII-
JIEKCHUX JTOOpHB, SIKI MPOMOHYIOTHCSI Ha PUHKY, BIUIMBAIOTh HA PO3BUTOK
POCITUH MPOTATOM BCHOTO IEPiOy BEreTaiii, i He € B3a€MO3aMiHHUMH [5].
[lpn 3HAYHMX HaBaHTaXCHHSIX HA IPYHT, SIKI ICHYIOTH CbOTOJHI, IPYHTH
BHUMAaraloTh BHECEHHS! KOMIUICKCHUX I0OpHB, 10 0a3yIOThCS Ha arpokii-
MaTUYHHX YMOBax iX BUKOPHCTaHHA. Ha ChOTONHI iCHY€E Psii METOIIB PO3-
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paxyHKy HOpM J10OpHWB Mij 3arulaHoBaHWi Bpoxkail. HaiiGinmbmioro momm-
peHHA B YKpaiHi Ha0YyIH Taki METOMN:

1. BamaHCOBO-pO3paxyHKOBHIA METOZ BKJIIOYAaEe B cebe mapameTpu
POIIOYOCTI IPYHTY, 3a0e3MedeHOCTi HOro IOKMBHUMH €IIEMEHTaMH 3a
pe3yiapTaTaMH arpoXiMi4HOTO aHaNi3y IPYHTY. BHKOpHUCTOByIOUM Koe-
(IIiEHT 3aCBOEHHS TIEBHOTO EIIEMEHTY 3 IPYHTY KYyJIbTYPOIO, MPOBOISTH
PO3paxyHOK JOCTYITHOT KiIBKOCTI eJIeMEeHTY, sika OyJie 3aCBO€HA KYyJIbTYPOIO
3 IPYHTY. 3a PI3HUIEI0 MK BHHOCOM JaHOTO €JIEMEHTY BPOKaeM KyJIbTypH
1 HasBHICTIO JOCTYITHOI KUIBKOCTI €JIEMEHTY y I'PYHTI PO3PaxoBYIOTh KiJb-
KICTh €JIEMEHTY, Ky HEOOXi/IHO JJOBHECTH 3 IOOpUBAMH.

HenosikoMm 1boro MeToay € Te, Mo Koe(dillieHTH 3aCBOEHHS elie-
MEHTIB 3 IPYHTY KYJIbTYpaMH € yHi(iKOBaHHMH 1 CEPEHbOCTATUCTUIHUMH,
1 MOXYTh MaTH TNOXMOKY y KOHKPETHHX yMOBaxXx OKpeMmoro mois. Taki
TapaMeTpH SIK penbed, TPaHyTOMETPUYHUN CKIIaJ IPYHTY, IMUIBHICTh CKIIa-
JICHHSI IPYHTY TOINO, SIKI MAalOTh BIUIMB HA BPOXal, HE BpaxoBaHi NpHU
po3poOiii aHNX Koeilie€HTiB.

2. Meton po3paxyHKy 3a BUHOCOM IIOKMBHUX PEUOBHH 3aIlIaHO-
BaHUM IPUPOCTOM BpPOKaAIO MOTPeOye TaKUX BUXITHUX JaHUX: iHQOpMAIIIO
PO BHECCHI JO0OpHBA M L0 KYJIbTYPY B CEPEeIHBOMY 3a momepeani 3—5
POKIB, 1 CepelHI0 BpOXKaWHICTh JaHOi KYyJbTYpH 3a HomnepenHi 3—5 pokiB.
IIpu BUKOpUCTaHHI LLOTO METO/AY PO3PAaxXOBYIOTh KUIbKICTH HOOPHB, SIKY
HEOOXiTHO BHECTH JOJATKOBO Ul OTPHUMAaHHSA IPUPOCTY Bpokaro. Onrtu-
MaJIbHUM € IUIaHyBaTH mpupict Bpokatro He Buie 10-20 % 3a cepenHio
BpOXKaifHICTh NIEBHOT KYJIbTYPH Y IbOMY I'OCIIOJIAPCTBI.

Hemomix: Merox B3araixi He BpaxoBye 3a0e3leUeHICTh IPYHTY
MOXHWBHUMH PEYOBHHAMH, IO YCYBa€ MOXIIHMBICTH KOPEI'YBaHHS arpo-
XIMIYHOTO CTaHy IPYHTY, a Take KOpPEryBaHHS MOXE MaTH JOAAaTKOBUI
TIO3UTHBHUH BIUIMB HA BPOXXaWHICTh KYJIBTYpH.

3. Meroz po3paxyHKy H0OpHB 32 OOHITETOM IPYHTY 1 OKYITHICTIO
JI00pHB BpPOXAEM MAKCUMAaJbHO BPAxXOBYe pE3YJBTATH arpoxXiMiyHOTO
aHaJi3y IPYHTY, SKi BKJIIOYAIOTh 3a0€3MEYEHICTh IPYHTY CIOIYKaMH a3oTy,
(dbocdop-py, Kamito, BMICT TyMyCy, KUCJIOTHICTh, €POJIOBAHICTD, KIIMATHUHI
YMOBH, 0COOMBOCTI penbedy TOmo. 3a 3HAUEHHSIMH IHX MOKAa3HHUKIB pO3-
paxoByeTbest 6anm OoHiTETY TpyHTY. Ha OCHOBI 1mboro 6amy po3paxoBYIOTh
BpOXai KyJIbTypH, IKHH MOXKIIMBO OTPHMATH 32 PaXyHOK POIIOYOCTI IPYHTY.
HacTynmHuM KpOKOM BH3HA4alOTh HPHUPICT BPOXKAK, SIKMH IUIaHYETHCS
OTpHMaTH 33 paXyHOK BHECEHHs JIOOpUB. 32 BHHOCOM E€JIEMEHTIB JKHBJICHHS
TIPHPOCTOM BPO’KalO PO3PAXOBYIOTH HEOOXIIHY KUIBbKICTh BHECEHHS TOOPUB.

Mertox He BpaxoBy€ CTaTHCTHYHI JaHi 3a cepeaHb0OaraTopivHoOI0
BPOXKAMHICTIO KYJIBTYp Ha KOHKPETHOMY MOJi. Y HESKHX BHUIAAKAX pO3-
PaxyHKOBHUIT IOTEHIIaJ IT0JIst 32 OOHITETOM IPYHTY 1 ()aKTUYHUI CepeaHbO-
GaraTopiuyHHi BpOKai KyJIbTYpPH MOXKYTh 3HAYHO PI3HUTHCS.
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4. Meton cepeiHiX HOPM 13 CHCTEMOIO MONPABKOBUX KOE]ILI€HTIB
OyJo po3po0JeHO 3a pe3ysbTaTaMu OaraTopivHOi JisIBHOCTI HAayKOBO-
JOCHITHUX YCTaHOB. 3a Pe3ylbTaTaMHU IOJBOBUX JOCIiAIB OyJ0 BCTaHOB-
JICHO cepenHi epeKTHBHI HOPMH YIOOpDEHHS Ha CEpenHI0 BpPOIKAaHHICTH
KyJNbTyp AJS BCiX IPYHTOBO-KJIIMAaTHYHUX 30H YKpainu. JlomatkoBo, Oyio
BIIPOBA/KEHO TOMPABKOBI KOE(]Ii€eHTH Ha KOPETyBaHHS HOPM JOOpWB
3aJIeKHO Bifl 320€311e9eHOCTI KOHKPETHOTO IPYHTY OKUBHUMH PEUOBHHAMHU.

OCHOBHHUI1 HEJOJIK FOTO METOY: ITOTPABKOBHHA KOEQIIliEHT IS
cepesiHIX HOPM 3aJIe)KHO BiJl BMICTY B IPYHTI PYXOMHX CIIOJYK €JIEMEHTIB
JKMBJIGHHS Ma€ 3HAuyHI NOXMOKM B 3B’SI3Ky 3 THM, LIO iX BEJIMYHHA
BU3HAYAEThCS MPOCTUM YCEPETHEHHSIM JaHUX JOCIHIMIB, 3rPYINOBaHUX Ha
LIMPOKiil OCHOBI (PErioH, TUI IPYHTY), 03 ypaxyBaHHsI HOTO arpoXiMigyHOT
XapaKTEepUCTUKH, KIIMaTy Ta IHIIMX BH3HAYaJIbHUX YUHHUKIB. MeToJ rpy-
MyBaHHs JOCIITHUX JaHWUX HEJOCKOHAIIUH, OCKIIbKH HEMOJKIIMBO 3a0e3re-
YUTH JOTPUMAHHS NMPUHLIUIY €JUHOI Pi3HMII (TUTBKH 332 MOKa3HUKAMH, Ha
sKi pobuthcs mompaBka). OTke, B yMOBaxX peasbHOI 0aratodakTopHOCTI
el MeToa MPUHIMIIOBO OE3ITiACTaBHUM, OCKITBKH BHOIp YHMHHUKIB OOMe-
JKCHHH, a IX B3a€MO/Iisl 4acTo JI0 yBaru He Oepetbes [7].

Haii6inpmoro mommpeHHs BHACIIOK INPOCTOTH 3aCTOCYBaHHS
MaloTh 0allaHCOBO-PO3PaXyHKOBUI METOA 1 METOJ CepedHiX HOpPM i3 CHC-
TEMOIO MMONPABKOBUX KOEPILIiEHTIB.

3arayibHi A1 yCIX PO3TSIHYTHX METOJIB HEIONIKH — IIE 3aJIeK-
HICTb MOKa3HUKIB Bijl BEJIMKOT KiJIbKOCTI Ba)KO (hOPMaTi30BaHUX YMHHHKIB
y KOHKPETHUX YMOBaX arpoKyjbTypH. MeTon po3poOIisitoThCsl OKPEMO JJIst
KOXHOT KYJIbTYpH, 1 IEpEeBaYKHO HE BPAXOBYIOTh B3aEMO/IIIO KYJIBTYD Yy CIBO-
3MiHi. PiBeHb 3aruiaHOBaHOI BPOXKaMHOCTI 4acTO BU3HAYAETHCS SIK MAaKCH-
MaJIbHO MOXKJIMBA BPOXKalHICTh KyJIbTYPH, 3 METOIO BU3HAYECHHS BEPXHHOTO
nopory BHeceHHs 100puB. [Ipn oMy He BpaxoBYETHCS BIUIMB JOOPHB Ha
HaBKOJIMIIIHE CEPEIOBHIIE, 30KPEMA, MAKCUMAIIBHO JIOITYCTHMI EKOJOTI4HO
6e3neyHi HopMu noOpuB. HaaMipHO BHeceHa KUIBKICTB OOPUB 4acTKOBO
MOXe OyTH BHKOpPHCTaHa HACTYIHOIO KYJIBTYpOIO, IPOTE MEPEBAXKHO
BTPAYaAETHCS 3 MOJIS1 BHACIZIOK BUMHMBAHHSA 1 epo3ii. YacTo BincyTHs icTopis
IOJIiB i HE MPOBOIUTHCA aHANI3 BIUIMBY 3aCTOCOBAaHMX HOPM NOOpWB Ha
OTpUMaHuM ypoxai.

Po3rnsHyTi MEeTOIN MO3BOJAIOTH CIIPOTHO3YBATH KIIBKICTH MiHe-
panbHHUX AOOPUB JJIsi BHECEHHS B IPYHT 3 METOIO 301IbIIIEHHS HOTO POIIOYOCTI.
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Bynp-sixe, BUpoOHMYE MiAIPUEMCTBO — 1€ BesnKa cucteMa. Ckian
€ MiJICUCTEMOI0, siKa BiAirpae 3HayHy pousib y (YyHKILIOHYBaHHI yciei cuc-
Temu. B mporueci poGoTH CKIJlaJly BUHUKAIOTh MPOOJEMH, 110 MOB’sS3aHi 3
IIBHKOIO 00pPOOKOIO 3asBOK Ha 3aBaHTAXXKEHHS Ta BIABAHTAXXECHHS T'OTOBOI
nponykuii. CamMe TOMy BHHHKAaE 3ajada IMOLIYKY METOJIB, JJIs MOJEIIO-
BaHHA POOOTH CKIIAJCHKOI CHCTEMH MiJIPUEMCTBA, NIO0 mNependaunTH
npoOIremMH, sIKi OB’ si3aHi 3 10T0 e(heKTUBHOIO pOOOTOIO.

IToHATTS Ta CYTHICTH CKJIAJCHKOi JIOTICTUKM 1 MEXaHi3MIB, IO
JIO3BOJIIOTH €(EKTUBHO KEPYBATH CKIAJICHKOI0 CHCTEMOIO PO3KPHTO Y Hay-
KoBHX npansix aBTopis: O. M. Bapuenko, A. C. Jlaunnenko [3], €. B. Kpu-
kaBcbkoro [4], M. A. Oxkmnanzepa [5], A. [. Koina, P. K. Haiimkemana,
J1. boepcoxkca [6]. Y nux HayKOBUX JIOCIHIKCHHSIX ONpalbOBaHi HAYKOBi
migxoan 10 GopMyBaHHs KOHIIEMII] JIOTICTUKH CKJIaJyBaHHS, BKa3aHi oc-
HOBHI (yHK1ii poOOTH CKITaxy, MeToIM e(heKTHBHOTO KEPYBaHHS CKJIaI0M.

Merta cTaTTi — BU3HAYUTH CYTHOCTI CKJIaJyBaHHS Ta MeXaHi3MHU
JUTS. MOJICITIOBAHHS JIOTICTUKH CKIaayBaHHs Ha mianpueMctsi « TOB JIK3y.

Cknajg — 11 crenianxizoBaHa OyIiBIsL, MPUMILICHHS 3 MIEBHOKO IUIO-
IIeT0, sIKa BUKOPUCTOBYETHCS IS 30epiranHs, 00poOKH, pO3MOIiTy TIEBHOTO
BHy TIPOAYKIIii, JJIS1 MiATOTOBKK O TPAaHCIOPTYBaHHS crioxuBady [1]. V
MEXXaxX CHCTEMH MiIIPHUEMCTBA, CKJIal MOBHHEH PO3IJISIATHCS HE 130J1b0-
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BaHO, a SK IHTErpoBaHa CKJIa/I0Ba YAaCTUHH BCi€i CHCTEMH 31 CBOIMH (YHK-
LiAMU Ta MPOLECAMHU, IO BiAOYBAaIOTHCA B HhOMY. TUTBKH TaKHHA ITiJXi[
JacTh 3MOT'Y 3a0€3[eUNTH YCIiNTHe BUKOHAHHS OCHOBHUX (YHKIIIH CKIIamy
Ta JO3BOJHTH 301IBIIUTH MOKA3HUKU PEHTAOEIBHOCTI MiJIPUEMCTBA, CIIi[
3a3HAYUTH, NI0 y KOXXHOMY OKPEMOMY BHNAJKy, MapaMeTpu CKIaJChKOi
CHCTEMH 3HAYHO BiAPI3HAIOTBCS, TaK caMO SK I €JeMEeHTH Ta cama
CTPYKTYpa, 110 0a3yeThCs HA B3aEMO3B’sI3KaX [UX CIEMEHTIB [2].

JloricTuka cKilaJyBaHHsS CTaBUTh OCHOBHE 3aBIaHHs ONTHMAJIbHOI
oprasisailii BHyTPilIHbO-CKIAICBKUX MPOIIECIB, @ TAKOXK 3aBIaHHS TEXHIY-
HOi, TEXHOJIOTIYHOI Ta IUIaHOBO-OpraHi3aliifHOI BiMOBITHOCTI BHYTPIILIHIX
MPOIIECIB TpoliecaM, M0 BiAOYBalOTHCA B MPOCTOPI CKIAIAy, a TaKOK
3aBJIaHHs NEePEeMIllIeHHs rOTOBOI MPOAYKLii 0e3 3aTpPUMOK y 4ep3i 3 30HH
BHPOOHHUYOTO IIEXY A0 30HU 30epiraHHs Ta MepeMilleHHs 3 30HU 30epiranHs
JI0 30HH 3aBaHTA)XCHHS Ha BHBi3 MPOIYKIIil.

Ckmag ToToBOi mpoaykmii JleTmdiBCchKOTO KOMOIKOPMOBOTO 3a-
BoAy 0OpOOIIsie TPH BHIM MaTepiajbHUX TOTOKIB: BXiJTHWH, BUXITHHH, BHYT-
pimmHiA. HasBHICTH BXiZHOTO IOTOKY HOJATAE€ B TOMY, IO 3 BHPOOHHYOTO
LIeXy Ha CKJIaJ TPAHCIOPTYETHCSA TOTOBA MPOAYKIlisA. BuximHuii MaTepianib-
HUI TOTIK CKJIaay TOJISrae y Hpolecax TPaHCIOPTYBaHHS HPOIYKLIT 10
KOpHUCTyBaya, TOOTO MOTIK MPOAYKIIT 3 30HU 30epiraHHs 10 30HW 3aBaHTa-
JKEHHsI y BaHTaXIBKy. BHYTpilHIl MaTepiajibHUHN MOTIK, 3yMOBJIIOE TIEpeMi-
LIEHHS NPOJYKIIT B MeKax CKJIaly 3 30HHM NaKyBaHHS JI0 30HU 30epiraHHsl.

AJNBTEpHATHBOIO ISl MAaTEeMaTHYHOTO MOJICNIOBAHHS CKJIaIHUX
CHCTEM MOXE CIYXHTH iMitariitne monemoBanHs (IM). [lificHuM BTineH-
HAM ifel iMITamifHOTO MOIETIOBaHHS CIIiJi BBAXKATH IMITALIHHY CHCTEMY
(imiTariitHy MoJIeNb) — JIOANHO-MAIIUHHY CHCTEMY, [0 3a0e3Medye mpoBe-
JICHHS IMITAIIfHOTO €KCIIEPUMEHTY B PEXKUMI TIaIOTy MiX JIOAWHOI0, II0
MPOBOJIUTh CKCIIEPHUMEHT, 1 «MAaIIMHOI0», TOOTO KOMIUIEKCOM MpPOTpaM,
SIKHA MICTHTh TPOTPaMHO-PEai30BaHy MaTeMaTHYHY MOJIENIb CHCTEMHU-
OpHUTiHANY 1 Kepyodi IporpaMu.

IIpu imiTamiifHOMy MOJENIOBaHHI IWHAMIYHI NPOLECH, IO Bif-
OyBaloThCs y AOCHIDKYBaHIM CHCTEMi OpHTiHAJi, 3aMiHIOIOTBCS Ha IIPO-
IlecH, 10 IMITYIOTBCSI B OJIOLII TeHepaTopi aOCTpakTHOI Mojeni 3i 30e-
PEXEHHSIM THX CaMHX CITiBBIJHOIIEHh TPUBAIOCTI Ta MOCIiIOBHOCTI TOIiH,
1o BiAOyBaroThCs B Mojeni opuriHany. [1ig gac mporecy imitamii B Moaei
(IKCYIOTBCS TIEBHI CUTHANIM — MOJi{, Ta CTAHW KOXXHOT'O CHT'HAIy B IIEBHUH
MOMEHT dYacy, 1[0 XapaKTepU3YIOTh IMITaIliifHy MOJeNb, BH3HAYAOUH 11
XapaKTCPUCTHKH SKICTh (PYHKI[IOHYBaHHS CHCTEMH MiJ 9aCc CKCIICPHUMEHTY.
Ile mo3Boisie mi3HATHCS TPO Te, K pealbHUN 00’ €KT, MOoOyIOBaHMH 1 Ha
OCHOBI Mojelli Oyae MoBOAMTH cebe B PEXUMI pealibHOro uacy. Takoxk
iMiTalliifHe MOJEJIIOBAHHS JO3BOJISE PO3MNISHYTH MPOIECH, IO BigOyBa-
FOThCS y cucTeMi (pakTUUHO Ha OyIb-IKOMY PiBHI AeTamizarii. J{ins moOymoBu
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iMiTariiftHOl Mojeni poOoTH ckiany Oyne Bukopuctano cepenoBuiie
Simulink, o BUKOPHUCTOBYETHCS AJI MOJICTIOBAHHS Ta MPOCKTYBAaHHS Ha
OCHOBI MoJeJiel /I JTUHaMiYHUX Ta BOymoBaHHX cucteM. CepenoBuIile
Simulink inTerpoBane y maker npukiagaux nporpam MathLab.

V makeri Simulink mictuteca 6i6miorexa SimEvents, mo BHKO-
PHCTOBYETHCS IUCKPETHO-MOIIMHUM MOCITIOBAHHS CHCTEM.

SimEvents 3abesmeuye AUCKpETHE SAPO VT MOICTIOBAHHS TIOIH,
sIKe Kepye (Ta 00poOIIsie) MOCiIOBHOCTAMA acCHHXPOHHMX momii. 1li momii
MOXYTh JOIOMOITH IMITYBaTH 3MIiHH pEXHMIiB pPOOOTH Ta BUKIHKATH
nepexou Mixk cucteMamu B Simulink, sixi mos's3ani 3 yacom.

SimEvents 6a3yerbcs Ha OCHOBI 6i06mioTeKH GIIOKIB, IO B3aEMO-
JIIOTh MK CO0OI0 Ta JIO3BOJISAIOTH CTBOPIOBATH, 00pOOIIATH, 30epiratu Ta
nepeminryBatu 00'ektu B cucTeMmi. Takox SimEvents nae MoxIuBicTh
MOJICIIFOBATH SIK IPOCTI, TaK i CKJIaIHI Mepexi uepr i cepBepiB.

[Tinkaroyaroyy 1UTIO3M Ta MEPEeMHKal4i OJOKH, BCTAHOBIIOBATU
IOUIAXH, SKAMH O0'€KTH (CHTHANM) PYXalOThCS y BINNOBiOs Ha MOMIl, SKi
TCHEPYIOTHCS ICBHUMH Oyiokamu 0i0miotexku. i TUIAXM MOXYTh BKITIOYAaTH
3aTpUMKH Ta BHUOIPKOBI KpuTepii mepeMuKaHHA. barato mapamerpiB y
SimEvents MoHa BU3HAYUTH CTATUCTUYHO, NI0O MOJIEIIOBATH IMOBIPHICHI
Bapiamii B cucremi. s moOyoBu imiTaniiHoi poboTu ckiaxy «TOB JIK3»
HEOOXiTHO BUKOHATH TaKl 3aBJaHHI:

1) mocmiauTH MpoIecH OOCIYyroByBaHHs, IO IMITYIOTh POOOTY
CKJIaJly, @ TAKO)K BU3HAYUTH IX YUCIIOBI XapaKTEPUCTHKH;

2) moOymyBatu imiTamiiiHy MOJETb CHCTEMH MAacOBOTO OOCIyro-
BYBaHHsI CKJIaJly, L0 BiJIlIOBia€ BCIM BHMOTaM, Ta BUKOPHUCTOBYBATH OC-
HOBHI napameTpy e(peKTHBHOCTI, B3STi 3 JOCII/PKEHHS peajlbHUX CHCTEM.

OTxe, BUKOPUCTAHHS IMITAI[ifHOI MOJEIN IS Tpolecy imitarii
pobotu cximany «TOB JleTndiBChKUIA KOMOIKOPMOBHI 3aBOI» JTO3BOJHTH
3HAMTH ONTHMANbHI 3HAUYCHHS MAaTepiajbHOIO IOTOKY MPOIYKIIl 3 30HU
BUPOOHMIITBA y 30HY 30epekeHHs 0e3 yTBOpPEHHsS 4epru, 1o o0polisie
cxian, a naker Simulink mo3Bossie mobyayBaTu iMiTalliiiHy MojeNb podboTH
CKIany.

Jlitepatypa
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MAaIMOHHO-BHEIpeHYecKuil eHTp «Mapketuury, 2000. — C. 269.

2. Yorepc [ Jlorictuka. Ynpasiinas JaHirorom noctasok / JI. Yorepce ;
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KOMBIHATOPHA T'PA - «I'PA®U BE3 TPUKYTHHUKIB»

Becenvman M. M.l, Jpau 1. B2
Kam ‘aneyb-Ilooinbcokuil niyetl, ZXwe/leuumeZ HayioHaNbHULl YHigepcumem
E-mail: ‘zemark2012@gmail.com, 2cogitare410@gmail.com

KombiHaTopHa Teopist irop — e MaTeMaTHYHA TEOpis, [0 BHBYAE
irpu IBOX 0Ci0, e y KO’KeH MOMEHT 4acy € TO3HIIis, Ky TPaBIli TOYEProBO
3MIHIOIOTh TIE€BHUM YHHOM, MO0 NOCSIrTd meBHoro Burpamy [1]. Kowm-
OiHATOpHI irpu MOXYyTh OyTH iHTepHpeTOBaHi sk irpu Ha rpadax. Teopis
irop po3riIsiiae 3aBaHHs, TUIIOBI Ui PUHKOBOI €KOHOMIKH, MPUHHATTS
pillleHs B yMOBaxX JXOPCTKOI KOHKypeHTHOi 6opoTsbu [2]. 3acTrocyBaHHA
koMmOiHaTopHuX irop po3rmsinyto B [3]. KombOinatopHi irpu Ha rpadax
«Timbery, «Timbushy Ta ixmri BuBueni B [4]. ¥V miit po6oTi IPOTOBKYETHCS
JOCI/DKEHHSI KOMOIHATOpPHUX irop Ha rpadax, 30KpeMa pO3TIIIAETHCS
KOHKYpEHIIisl JIBOX IpOBaiepiB, ska 3BoAMThcA a0 rpu — «['padu Ge3
TPUKYTHHKIBY. [lJI1s1 po3B’s13aHHS I'PH BUKOPHUCTOBYETHCS AaBTOPCHKUH METO]
¢inanpHuX TpadiB. Po3pobienuil mMeron Moke OyTH BHKOPHCTaHHH B
IHIIMX MaTeMaTHYHUX 3a/1a9aX.

Posrasinemo 3amady. Micto ckimamaeTbest 3 N paifoHiB, JBa IMpo-
BaiiiepH 3aliMaroThCs MPOKIaAaHHsIM [HTepHeTY. 71 HOTO BOHU MO Yep3i
BHOWMpArOTh Mapy pailoHiB Ta 3'€JHYIOTh iX ONTOBOJIOKOHHUM Kabemem. 3
METOI0 €KOHOMii MaTepiayiB Tpu palfOHM MiCTa HE MOXYTh OYTH ITOIapHO
3'enHani kabenem. [IpoBaiinep, skuii He MO>Ke IPOKIIACTH HOBY JIiHIIO, IIPOTPAE.

CdhopmymoemMo 1o 3ajgauy no-iHmomy. Ha mouatky rpu He-
opienrosanuii rpadp Go = (V, E), ne V — muoxwuna Bepmmn, a E — muo-
KuHa pebep, kUi ckianaetbes 3 N BepmuH(S < N < 7), — nopoxHii. J[Ba
TpaBIi MO dYep3i BUOMPAIOTH MBI HECYMIXHI BEPIIMHU Ta 3'€IHYIOTH X
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pebpom. I'paBenp, skuit B rpadi oTpuMaB LMK JOBXHHOIO Tpu (TpH-
KYTHHK), IPOrpaB. XTO BUIPaE 3a MpaBWiIbHOI Ipu aist N = 5, 6, 77

Hexait rpad Gy, sikuii yTBOPHUBCS T Yac TpH mmicis K Kpokis, Ta-
KUif, 110 T0AaBaHHS 0 HBOTO OyIb-sKOTo pedpa IPHBOIUTH IO YTBOPEHHS
TpuKyTHHKa. Ha3zBemo Taxmii rpad GiHaasHUM.

OueBnaHO, KOO Tpad GiHATEHIA ABOYACTKOBHA, TO BiH ITIOBHHIA,
y TPOTHJIEKHOMY BHIAJKy MOXKHA 3pOOWTH XiJ MDX Pi3HUMH YacTUHAMH
nBouacTkoBoro rpady. ko K napre, To BUrpae npyruii rpaeis, Tomy 1o
Oynb-sIKMi XiJ| TIEpIIOro I'paBlis MPUBOJUTH J0 YTBOPEHHS TPUKYTHHKA, i,
HaBIaKH, AKIIO K HemapHe, To BUTpae nepiuuii rpaselb.

Bunagox N = 5. Sxmo dinansuuii rpadp Gy — mosHumid aBovact-
koBuit rpad, To moxiusi Bunanku Gy = Ky 4 a60 Gy = Ky 3, 11i rpadu Bin-
MOBIZIHO CKJIQIAIOTHCSl 3 YOTHPBOX Ta IIECTH pedep, TOMY BUTpae APYrHid
rpaeens (puc. 1, 2).

Puc. 1 Puc. 2 Puc. 3

Skmo ¢iHanbHUi rpad HE JBOYACTKOBHUM, TO BiH MICTHTH IIHMKJI
HenapHoi JoBXUHU. OKpiM TOro, QiHanpHUW rpad HE MICTHTh TPUKYT-
HUKIB, TOMY BiH MICTHTb IIUKJI JJOBKHHOIO I'ATh. Y I[bOMY BHITQJKy BHUIPAE
MEPIIHiA TPaBellb, TOMY 3aBIaHHS JAPYrOro rpasilsd — HE JOMYCTHUTH Iif Yac
I'PU YTBOPEHHS UKy JOBXHHOIO I'sTh. JJOBEIEMO, 110 BiH 3aBXKIH 3MOXKE
e 3poduru. Hexait V = {1, 2, 3, 4, 5}. He 3MeHIIy0YH 3araabHOCTI, MOXKHA
BBa)XaTH, IO INEPUIMH TIpaBelb NEPIIMM XOIOM H0AaE pedpo G, TOAI
Jpyruil rpaBenb poOOUTH Xim Op3, MICIHS LBOTO, SKIIO MEPIINI TpaBelb
nonmae pedpo, sKe IHIUACHTHE BEPUIMHI «4», TO IPYrHil TpaBelb A0Ja€
pedpo G5, a SIKIIO MEPIINH TpaBelb A0ja€ pedpo, IHIMICHTHE BEPIIUHI
«5», To npyruil rpaBenb nona€ pedpo Oy 4. Ilicms mmx xomiB meprmit
rpaBelb HE 3MOXKE OTPUMATH IUKJI IOBXHHOKO II'STh, TOMY IO IIHKJI
JIOBXKUHOIO I'ATh 0€3 TPUKYTHUKIB HE Ma€ BEPIIMH CTeNeHs Tpu, a p(2) = 3.
Omxe, mis rpada 3 mM'AThMa BEPIIMHAME 3aBXKIH BUTPAE APYTUN TPaBellb.

Bunagok N = 6. Y npomy Bunaaky QinanbHuid rpad Moxke OyTH
nosHuM aBodacTkoBuM (Kis, Kos, Kaz) a6o rpadom Q, sxuii MicTuTh LUK
noBxuHoto math (1 2 3 4 5), Ta mocTy BEpIIMHY, IO 3'€qHAHA 3 BEp-
[IMHAMH UKy JBoMa pebpamu (puc. 3—6).
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Puc. 4 Puc. 5 Puc. 6

Skuo BepmHA 6 3'eHAHA 3 BEpIIMHAMH LMKIY OJHUM PeOpoM,
10 rpad He € (iHAJBHUM, OCKIJIBKH MOXKHA IOJATH IIe OJHE peOpo Tak,
100 He YTBOPHBCS TPHKYTHHUK. SIKIIO BepuIvHA 6 3'€HaHA 3 BEpIIMHAMH
LUKy TpboMa pedpamu, TO rpad He € (iHAIbHUM, OCKUIBKH BiH MICTHUTb
TpUKYTHHK. Y Bumanaky ¢inansaoro rpada Kis, Kaz ta Q Burpae meprumit
rpaBenb. TOMY IepIIoMy TPaBIio MOTPIOHO HE MOIMyCTUTH (iHATBHHUN Tpad
Ka4. OueBuano, mo rpad Ky He MiCTUTL TpH HomapHO HecyMixHiI pedpa.
Tomy mepiioMy rpaBuo Uil IepeMord morpibHo moxatu 10 rpada Tpu
nonapHo HecyMixHi pebpa. IlepuM xomoM BiH JoAae pedpo Gi . Skimio
Jpyruii rpaBenb CBOIM IEPLIMM XOJOM J0/a€ pedpo, HEIHIUIEHTHE Bep-
muHaM 1 Ta 2, HaNpHKIAA G34, TO MEPIINA J0nae pedpo Osg Ta AOCATaAE
MeTH. SIKIO Apyruid rpaBenb CBOIM IEPIIMM XOIOM Jomae pedpo, iH-
LOUICHTHE BepiuuHaMm | abo 2, HANPHKIAA Gy3, TO MEPLIM IpaBelb A0JA€
CBOIM JPYTHM XOAOM PeOpo G3 4, SKIIO MiCNIs LBOTO APYTHHA IpaBelb 10/1a€e
pebpo Osg, TO B rpadi oIepKyeThCs TPH MOMAapHO HecyMiXkHI pedpa (G7 2,
034, Os). SIKIIO ApyTHii rpaBelh CBOIM XOJ0M POOMTH OYIb-AKHMil iHIIMIA
XiJI, TO MepImnii rpaBens CBOIM TPETIM X0JI0M POOUTH pedpo Os g, IPH YOMY
Lie#i Xi/l He IPUBE/E 10 YTBOPSHHS TPHKYTHHUKA: 1) G1 261 3; 2) G340+ *; 3) Os6.

OTxe, 1 N = 6 BUrpae mepuunii rpaBelsb.

Bunagok N = 7. ¥V upomy Bunaaky QiHanesHui rpad Moxxe OyTh
nosuum asouactkoBuM (Kig, Kos, Kas) a60 rpad Qs, sxuii mae npocruii
IIUKJT JIOBKHHOIO 'SITh, 00 Q7, AKUIT Ma€e LUK JOBXKHUHOIO CiM (puc. 7-11).

V nosuux asouactkoBux rpadax (Kis, Kos, Kss) ximbkicts pedep
JIOPIBHIOE IIICTh, JECSTh Ta JABAHAIUATH BIJIIOBIAHO, TOMY B KOXKHOMY 3
LINX BHIAJIKIB BUTPA€E IPYTHi IPpaBelb.

I'pad Q7: mexait V = {1, 2, 3,4, 5, 6, 7} Ta rpad micturs nuki (1, 2,
3, 4, 5, 6, 7), TOOTO MICTUTh pe6pa 012, 02,3, 034, 045, O56, 067, O7,1-

JloBeneMo, 110 B IIbOMY BUTAAKY (QiHAIBHHUN Tpad MICTUTH AECATH
pebep. Haszsemo pebpa rpada Q7, siki He HaseKaTh UUKITY, TIarOHATISIMU.

Teepmkenns 1. ®inansuuiit rpap Q; mictute e Gimblue, Hik
JecsaTh peodep.
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Nl

Puc. 7 Puc. 8 Puc. 9
: | Q @
Puc. 10 Puc. 11 Puc. 12

Josenenns. [Ipumyctumo mpoTwiexHe, mo rpad NpuHAiMHI Mae
OIMHANIATH pedep, TOoAI BiH MICTHUTh Xo4ya O dYOTHpW pedpa, sKi He
Hanexats mukiy (1, 2, 3,4, 5, 6, 7). Ockiigpku B Tpadi BEpIIHH BCHOTO CiM,
TO 32 mpuHIMIOM Jlipixie icHye xoda 0 OIHa BepIIHMHA, 3 SIKOI BUXOASTH
xo4a 0 aBi miaroHani. He 3MeHIIyro4n 3araibHOCTI, OyZeMO BBa)KaTH, IO
ue BepunHa 1. SIkimo onmHa 3 jmiaroHaneit 633 abo 616, TO Tpad) MICTHTH
TPUKYTHUK, 1[0 HEMOXJIUBO. OTXKe, 3 BEPUIMHU 1 BUXOIATH JiaroHani G4
Ta O15. MU ofieprKalli IPOTHUPIYHs, OCKUIBKH Ipad) MICTHT TPUKYTHHK (1, 4, 5).

Teepmkenns 2. ®inanbuuit rpadp Q; micture He MeHiIe, HiX
JecsiThb pedep.

Josenenns. [IpumycTumMo npoTHiIeKHE, MO BiH MOXE MICTUTH He
Oinblue, Hixk neB'aTh pedep. Toxi Q7 MicTuTh ABi Hiaronani, ue o3Havae, MO
iCHy€ HE MEHIIIEe TPbOX BEPIIHH, 3 SIKUX HE BUXOAMTH JKOIHOI JiaroHami.

Bubepemo 3 nux BepuinH Oyab-siKi TpH Ta JOBENEMO, IO B IIUKII
(1,2,3,4,5,6,7) ui Bepmnu He MicTaThes miapsa. [Ipunyctumo mpoTtu-
JIOKHE, [0 BepIIUHM HayTh miapsia. He 3MeHIyro4H 3arajibHOCTi, OynemMo
BBaXkaTW, Imo 1e BepumHU (1, 2, 3), Toxmi ABI IiaroHami NPOBENECHI MiX
BepunHaMu (4, 5, 6, 7), aje Mk UMM BEepIIMHAMHU MOKHA ITPOBECTH JIUIIE
JlaroHajb G47 TakK, 100 HE YTBOPUBCS TPUKYTHHK. MU OTpHUMalM MpOTH-
pidysi, sSiKe TOBOAUTS, 110 TPU BEPIINHM, 3 SIKUX HE MPOBEJCHI JiaroHai, He
Hnyte migpsa. OCKUIBKM BOHM HE HAYTh MiAps, TO CEpeA HUX MOXHa
BHOpaTH JBI BEpPIIMHMU, BiCTAaHb MK SKAMH OiTbIIa, HDK JIBI BEPIIMHU.
CroomyuuBImIM 00 Hapy BEPLIMH iarOHaJUII0, MH HE OTPUMYEMO TpH-
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kytHuka. Omxke, ¢iHanpHui Tpad Q; mae Outbine geB'situ pedep. 3 TBep-
mxenb 1 Ta 2 BurumBsae, wo ¢inansauii rpad Q7 mae 10 pebep (nus puc. 12).

Hexait rpa¢ Qs mictuts mukn (1, 2, 3, 4, 5), To6T0 MicTHTB pebpa
01,2, 02,3, 034, 045, O51. PosriissHemMo 1Ba BUITaIKH.

Bunanok a): rpad He MICTHTH peOpoO Gg7, Lie O3HAYAE, IO ICHYE
BEpILINHA, sIKa 3'€HAHAa 3 BEpUIMHOIO 6 Ta BepummHOoo 7. He 3MeHmryroun
3arajpHOCTI, OyJeMo BBaXkaTH, IO Iie BepuirHa 1. 3po3ymino, 1o ¢iHanb-
HUH Tpad He MOXKe MICTUTH Og2, Ops, 072075 100T0 iHambHMI rpad
MICTUTB OZIHE 3 pedep Gg3 a00 g4, @ TAKOXK MICTHUTH OZHE 3 pedep G7,3 abo
074. OTke, y oMy Bunaaky ¢inansuuii rpad Qs, MicTuTh neB'sTh pebep
(muB. puc. 13).

Bunanok 6): rpad MicTHTh pedpo Og7, Lie O3HAUa€, 10 BEPUIMHH
6 Ta 7 HE MOXYTh OyTH OJHOYACHO 3'€IJHAHI 3 ONHIEIO 1 Ti€O K BEPIINHOIO
OUKITy. 3p0o3yMiio, IO KOXKHA 3 BepIIHH 6 Ta 7 3'enHaHa He OimbIIe, HIXK 3
IBOMa BepimmHAMU nukiy (1, 2, 3, 4, 5). SIkmio npumycTuTy, mo BepmuHa 6
3'eqHaHa 3 TphOMa BepIIMHAMH, TO cepex Hux y mmkmi (1, 2, 3, 4, 5)
BUSIBJIATECA 1Bl CYCINHIX, MOJABIIM A0 SKUX BEPUIMHY 6 MH OAEP>KHMO
TPUKYTHHK.

Puc. 13

JloBeneMo, 1o sKImIO BepmvHM 6 Ta 7 3'€qHAHI 3 TphOMa Bep-
muHaMH, TO rpad He € diHampHIM. He 3MeHmTyroun 3araibHOCTI, OymemMo
BBakKaTH, 0 BepIrHa 6 3'€qHaHa 3 ABOMa BepuvHamu nukiy (1, 2, 3, 4, 5), a
BepmuHa 7 — 3 oxHiero. Hexait e Oyne BepmmHa 1, T06TO Tpad MicTUTH
pedpo G©71. 3ayBakumo, IO BepmMHAa 6 HEe Moxe OyTH 3'€qHaHa 3
BEPILIMHOIO 3 Ta BEpIIMHOIO 4 OJHOYACHO, OCKUIBKH MH OJEPKUMO TpPHU-
KkyTHUK. Hexaii rpad He MicTUTh pedpa Gg 3, TOII J0AaMo a0 rpada pedpo
673. OTke y pinanpHOMY rpadi € goTupu pedpa, sKi 3'€AHYIOTh BEPIINHU 6
ta 7 3 Bepumuamu makiy (1, 2, 3, 4, 5). To6ro ¢inamshuii rpad Qss
MmicTuth jgecsath pebep (puc. 14). B ycix Bumankax, kpim Qs,, KimbKicTb
pebep napHa, TOMy BHrpae Apyruid rpaseus. OTxe, NEpIIUi rpaBeupb Uit
Toro, mo6 BUrpaTH IoBUHEH nepeitu B rpad Qs,. Jloseaemo, mo Apyruii
rpaBelb 3MOKE [IbOTO HE IOMyCTHUTH.
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AJNTOpUTM rpH Ui Ipyroro rpasis. He 3MeHIyto4n 3araisHOCTI,
MOJKHa BBa)KaTH, L0 NMEPIINH XiJ Gz1. Jpyruii rpaBenp poOUTH Xin Gy 3.
Sxmo nepmuii TpaBend noaae pedpo, IHIWACHTHE BEPIIMHI 2, HAPUKIAL
G24, TO OPYrHi TpaBellb B 3aJISKHOCTI BiJ IIbOTO POOHTH Xin Gzs. Ilpm
usomy p(2) > 4, a B dpinansuomy rpadi Qs, HeMae BepMHM 31 cTeneHeM
gotupu abo Oinmpire. OTxe, I Tpa nepeiine B iHmmiA QiHadpHHUN Tpad, npu
I[bOMY BUTPA€ IPYTHi TPaBEIIb.

Sxmo mepmmid rpaBens nogae pedpo, HEIHIMIECHTHE BEpIIMHAM
(1, 2, 3), HanpuKkIag Gss5, TO NPYrHH TpaBelb Aonae pedpo G,4, Ta Ha-
CTYIIHUM XOJIOM J0/IaCTh G2 200 G 7 3aJIEKHO Bij TOTO, SKUH Xix He Oyne
3abopoHeHni. SIKmo mepmmii TpaBenp nonae pedpo, HEIHIMICHTHE Bep-
muHi 1 abo 3, HanpHKIag G34, TO IPYTHH IpaBenb JOAAE Pedpo Gy 5, TA Ha-
CTYIHUM XOJIOM JI0JIaCTh Gy g 200 Gy 7, 3aJI€XKHO Bifl TOTO, SIKMH XiJ HE Oyne
3a00pPOHCHHIA.

Otxe, B yciX BHUIAIKaX MH OTPUMYEMO CTEIiHb JIESKOI BEPUIMHH
HEe MEHIIE YOTHPhOX, TOMY L I'pa He 3aBepIUUThCS B (iHaibHOMY rpadi
Qs., IpH BOMY BHTpA€ ApYruii rpaselb. Y poOOTi BUHANIEHO [[KaBy TPy
«['padm Oe3 TPUKYTHUKIBY Ta JOBENCHO, IO MPH MpPAaBIJIBHIHN Tpi 1t N = 5,
N = 7 Burpae npyruii rpasels, npu N = 6 BUrpae nepumii rpasens. [Ipu
JIOBE/ICHHI ONTHMAJIbHOCTI CTpATeTiii BUKOPHCTOBY€ETHCS aBTOPCHKUN METO]
¢inampHUX TpadiB.
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JICHUM HaBaHTaKEHHSAM ycepeluHi 0aka abo OapabaHa mpaibHOI MallMHH.
MauvHu KOHCTPYIOIOTBCSI TAKMM YHHOM, 110 MAIOTh IIUPOKHH Jiana3oH 3a
Baroro Ta 00'eMaMH 3alOBHEHHS. BaHTaXKOMiAHOMHICTh MpPANBHUX MAIIWH
3a7a€ThCsl y Kijorpamax cyxoro BaHTaxy, 400 % Barum nomaroTh mpu I0-
JMBaHHI BOAM Mix 4dac mpaHHA. Lle o3Hawae, M0 KOJM MallMHA EKCILTya-
TY€THCS 3 MAKCUMAaIbHIM HAaBaHTAXXCHHSM, Maca MiBICHOT CHCTEMH MOXe
cTath OiNBIIOI0 Maibke y JABa pa3d NOPIBHSHO 3 MiHIMAlIbHUM HaBaH-
T@XKEHHAM. AJle KOJIM KOHCTPYKIIIO MPaJbHOI MAalIMHNA OYJIO JOIOBHEHO
€JIEKTPOHHOIO CHCTEMOIO KOHTPOJIIO aucOanancy HanpukiHii 1980— mouarky
1990-x pokiB, npobaema 3illTa HaHiBelb 1 BUiiuia 3 GoKycy IOCHiIKeHb
npanekHux MamuH. [Iporte, cTaHmapTH NOMENIKaHb 3MiHIOIOTHCS, JOMAaIIHii
JM3aliH CTa€ OUIBbII BaXKIIMBHMM, a MICI BCTAHOBJICHHS MPabHUX MAaIIWH
CTalOTh BCE OUIBII DPI3HOMAHITHUMHU 13 IIMPOKHM CIHEKTPOM IIOBEPXOHb
BCTaHOBJICHHs. EJeKTpOHHUIT KOHTPOJb AMCOanaHCy MOXKHA HaJAIITYBATH,
mo0 BHKOHYBAJOCh 0OepTaHHsA 0e3 PU3MKY TUTBKM NPHU HAaBAaHTAKCHHSX 3
HEBENMKAMHU nucOanaHcaMy TpH IIBHIAKICHOMY oOepTaHHi, ale € oOme-
KEHHs: HE MOXKHA BCTAHOBUTH TaKWi KOHTPOJb HAa HM3BKIH IIBHIKOCTI
obOepranHi. SIK HACTITOK IIHOTO, CHOXKHBAYI IOCI CIIOCTEPIraloTh «TajoIry-
BaHHS» Tpanok. [[poMy MOXHa 3amoOirTH, SIKIIO MammuHa (QIKCYETBCS IO
miaymord abo 30UTBIIyeThCS Maca MONATKOBUX (ikcyroumx BaHTaxiB. Lli
pIlLICHHS HE € YHIBepCaIbHUMH.

PosrnsHeMO mpaipHY MAalIMHYy 3 TOPHU30OHTAJIBHOIO BicCIO 00ep-
TaHHs1. CKOPUCTAEMOCh MaTEeMaTHYHOIO MOJIEJUTIO AMHAMIKMA MPAJIbHOT Ma-
LIMHY, SKa JOKiIanHo onucaHa y [1]. BusHaummo 1inboBi ¢yHKuil onrtu-
Mi3ariii [TapeTo, moB's3aHi 3 KIHEMATHKOIO 1 JMHAMIKOO MPATbHUX MAIIKH.

KinemaTtuuna mera. [HTyiTHBHE Oa’kaHHS, KOJIA CIIPaBa TOXOJAUTh
0 KiHeMaTHKH Oaka, IMoJisrae y NPHUIIBUANICHHI pyxy Oapabana. OTxe,
BUXOJISTYN 3 IIbOTO, BiICTAHb MK 0aKOM, KOPITyCOM Ta HOro KOMITOHEHTaMH
NOBUHHA OyTH BUMIipsiHa 10 Bciii moBepxHi Oapabana. [IpakTuyno 1e 3po-
OWTH HEMOJJINBO, 1 B YMCIIOBIH MOJIEIN II€ TAKOX BAaXKKO, OCKUIBKH Teo-
MeTpiro 6aka Ta KOMIOHEHTIB OapabaHa BaXXKO MapaMeTpH3yBaTH depes ix
ckinanHy ¢opmy. IIpote, pyxu y BCiX HampsiMKax He OOOB'S3KOBO € KpH-
TUYHUMH, TOOTO B JISSIKMX HANpsIMKax pyX MOKe OyTH HEBEIMKUM He3a-
JIOKHO BiJ AMCOanaHcy, a B ICSIKUX HAMPIMKAX € «IIOPOXKHI» IPOCTOPH, SIKi
HE MOXYTh OyTH BUKOPUCTaHI AJIs 301IbIIEHHS MMOTYKHOCTI, aje, MOXIIUBO,
Mo OM «OyTH BHKOPHCTaHI» IS PyXy. 3 OISy Ha [ MOXHA BH-
3HAYUTH MEBHY KUTBKICTh KPUTHYHHUX TOYOK Py Ta BiJIMOBITHUX KPUTHIHIX
HanpsMiB V. K = 1, 2, 3,.., n. Sk mpaBmio, TOUKH MOKHA TMigibparty
BUXOJISIYU 3 TOTO, 1110 B IIUX TOYKaX iHXXEHEpH, BUIIpoOyBaui abo crioxuBayi
3a3HaBajy TpoOieM 3i 3iTKHEHHSAM Tmia dac pobotu. Ha momaTok MoxHA
BimiOpaTH JesiKi TOATKOBI HAIIPSIMU, SIKi BBaXKAIOTHCS SIK MOTCHIHHI 001acTi
sitkHenHs. KokHa Touka Py ommcye pos3ranryBaHHS KPHUTHYIHOI TOYKH HA
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6apabani mammau. Li Touky 06’ €THYIOTBCS 3 BEKTOpaMH Vi, SIKi OIHUCYIOTh
KpUTHYHI HanpsiMu. Pyx Gaky B Tourii Py B Hampsmi Vi OIMHMCYETBCS SK
Xi(t) = (r(P V), T06T0 AIK CKaTAPHUI JOOYTOK MiX PO3MIIIEHHSIM TOYKH
Py 1a Bextopi (Py) Ta Hanpsmom Bextopa Vi. Hexait X™ nosnauae mose
pyxy toukn Py. Ile cTaHOBHTP MaKCHMAJIBHO AOMYCTHMHN PYX UISL YHHK-
HCHHsI 3iTKHEHHs.. 3HaueHHs i1 P, Vi 1 X MOXYTh OyTH BH3HAuCHI,
SKIIO L€ MOJIMBO, 33 JIOIIOMOTOI0 BHMIipIOBaHb, BUKOHAHUX HA peajbHii
MamuHi, a moTiM mepeBiperi B Mozxeni CAD. fxmo ¢izugHe BEMiproBaHHS
HEMOXKITIBE, BUMiPIOBaHHS POBOUTECS Oe3mocepentso B Moaeni CAD.

3 ypaxyBaHHSIM HaBEACHHX BHILIEC IapaMeTpiB KiHEMaTH4YHa MeTa
BH3HAYA€THCSI HACTYITHAM YHHOM i OyZie 3BeJIcHa 0 MiHIMyMY:

Fe =max| max (X, (t)-X™) |, k=123..n-1 te[o, T]. (1)
X t

Sk mpaBmiO, TPU XOPOMIiM MABICII Ta JOMYyCTUMHX CKCILTya-
TaliMHKMX YMOBaX, 3iTKHEHHs He BiabyBaeThes i Fi < 0.

[MponykyBanHs BiOpariii, quHamiyna meta. OnHiero 3 npoOiem,
KOJIM MOBA 3aXOJUTh IIPO IPajbHI MalMHHU, € HEOOXIHICTh BU3HAYHUTH, SIK
cnif; BUMiptoBaTH KoiuBaHHA. OKpiM BHMIpIOBaHb 0€3MOCEpEeAHbO Ha Bi-
Opyro4nX KOMIIOHEHTaX MalluHH, 0yJo 3po0iieHo Kiibka cnpol kiacudi-
KyBaTu BiOpalii, [0 BHHUKAIOTh Yy NpajbHii MaimuHi. Haxanb, He icHye
CTaHJAPTHOTO METOJAY BUMipIOBaHHS BiOpariii. ToMy BUMiploBaHHs BiOpa-
il 3MiACHIOBAUCH OE3IMOCepeIHhO Ha CrielianbHii ycraHoBmi [1]. Y mii
TECTOBIH YCTAaHOBIII MOXXHa BHMIPATH IepelaHy CHIYy y BEPTUKAUILHOMY
HanpsiIMKy. BepTukanbHHI HaNpsSMOK € JOMIHYIOYHM, KOJIM MOBa Hae mpo
nepesiaHy CHITy SIK 32 aOCONIOTHUM 3HA4EHHSM, Tak i 332 BEJIMYMHOIO KOJIU-
BaHb. J[pyra 3a BemMUnHOIO — OiYHA CHJIa, KOJM MOBa e mpo GppoHTaIBHI
HaBaHTAXKECHHS Ta MPO MMO3/I0BIKHIO CHITY.

MinimizoBaHa AWHAMIYHA METa — CyMa CEepeIHBbOKBAAPATHIHHUX
3Ha4YeHb MHAMIYHUX BEPTUKANBHUX cuil | = 1, 2, 3, 4 Ha YOTMPBLOX ONOpax
MallMHU M1 Yac 4yacy mojemoBanHs 1. I[o6 Oiunbln 4iTKO migBMIIMTH
JMHaMIYHy YacTHHY CHJIH, sIKa € MPUYMHOIO KOJIMBaHb, Bara MallWHHU He
BPAaXOBYETHCS, HE BPAXOBYIOTHCS TaKOX CHJIM, KOJIM HE BiOYBA€THCS PyX
OapabaHa, i KOMM MaIlMHA 3HAXOIUTHCS B CTATHYHOMY cTaHi. llpumyc-
KaeThes, MO 1e BimOyBaeThcst B MomeHnT { = 0. Buxomsuu 3 1poro, 3a-
MIPOTIOHOBaHA (PYHKIIiSl TMHAMIYHOI METH 3aITUCYETHCS HACTYITHUM YHHOM:

F =i %i(ﬁz(t)—ﬁz(o))zdt, F ()=(R(t)e). @
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Tyt R — cuna peakuii mignoru 6insg onopu i, 1 =1, 2, 3,4 Ta €, —
OIVHMYHUI BEKTOP y BEPTUKAIBHOMY HANPSMKY.
Merta yCyHEHHS YMOB «TaJIOIyBaHH». 3aa4a, BUKJIA/ICHA B PIBHSHHI
(2), mae Ha MeTi MiHIMI3yBaTH BiOpaIlil0 UIAXOM 3MEHIICHHS MEpeIaHnx
BEPTHKAIBHUX CWJI MDK MAIIMHOIO Ta MiuIororo. BepTukanbHa cuia
NOB'sI3aHa 3 raJIOIlyBaHHAM, aje MpobiieMa rajJolyBaHHs HEe PO3IIIANAETHCSA
3 BHIIE3a3HAUYCHOI0 MeToro. OCKINBKM MOKE MaTd Miclie HaBiThb NPOTH-
JeKHUN eDeKT, SKII0 BEPTHKAIbHI CHIIM 3BE/IEHI 10 MiHIMyMY, a 30ibIIeH]
Oiyni cwimm. Koiu MammHa «XOAWTH», ONOpa IiJAHIMAEThCS BiTHOCHO
mijioru. KoB3aHHs1 MOke BUHMKHYTH, KOJIM CHJIa TEPTS HaJITO HU3bKa, 100
TPUMAaTH OIOpY Ha MICL, ajie TaKoX, SKII0 MK ONOPOI0 Ta MiIOro0
PO3TAIIOBaHO iHIIMKA OO0'€KT (KpaIUTMHA PiITUHH, KWIMMOK ToIo). Llei crtan
MOXKHa 3MOJEIIOBAaTH, K KiJbKa MOCTIIOBHO 3'€JHAHHX KOHTAaKTiB, Je
HaMOLIPII CTU3BKUH OyIe MPOKOB3YBaTH Bif modaTky. [Ipumyctumo, mo Mu
MaeMO CIpaBy 3 KYJIOHIBCEKUM CYXUM TEpTSM, SKE MOJICIIOETHCS Bil-
MOBITHO JO:
Fp <pFy abo F /Fy <p, (3)

ne Fg — cuna teprs; U — xoediuient cratuudoro tepts; Fy —
HOpMaJIbHa PeaKIis MiIoTu.

[Mepexin 10 KOB3aHHS BiJJOYBA€THCS, KOJIM JIOCSTAETHCSI PIBHICTh B
(3), oTxe, BinOyBaeThes HaliBuILEe TagomysanHs, komu Fu/Fy MiniMizyeTscs
i FelFy < [ BignoBinHui Koe(illieHT TepTs, SIKHH JO03BOJINTH 30eperTH
piBHOBary, MO>kHa 3aIMCcaTH fK:

w i=1234te[0,T], @

Y (1) =(Ri (t)-ex Jex +(Ri(t) & )e,.

TyT ex Ta ey — OJMHWYHI BEKTOPH B OIYHOMY Ta IO3JI0BKHBOMY
HanpsaMKax BianosinHo, |- eBkIin0BOIO HOPMOIO BEKTOPA.

PiBusinast (4) Mae 3mict BizcytHocti Tepts, sxkmo Fi'(t) > 0. Ipu
Fi*(t) < 0 icHye moBepXHeBHii KOHTAKT, 110 YTPUMY€ OTIOPH BiJ KOB3aHHS. 3
piBHsHHS (4), ranomyBaHHs 00'€KTa, M0 Oy/ie BUMIPIOBATHCH KOE(DIIliEHTOM
TEPTs MMOBEPXHI, HEOOXITHUM IS 3a11001raHHs BTpaTi 34EIUICHHS Oy 1b-SKOi
OTIOpH, MOHA C(HOPMYITFOBATH TaKOIO PiBHICTIO:

i
W':mflx

Ry = mlax(F\,'v) ®)
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IMocTanoBka onTuMizaniiinoi 3amaqi. Hexait F — M-posmipra Bek-
TOpHA 1LinboBa (yHKIIsS, fKka Bu3Hauae Bimobpaxemns R' — R™ 3 n-
BMMIPHOTO POCTOPY KOHCTPYKTUBHUX napameTpis d y M-posmiphuii npoc-
Tip Koe(illieHTIB SIKOCTI.

Bextop d € R" 3a3Buuait o6mexyerses d € Xge R", ne Xgq Mose
OyTH BH3HAa4YeHHI anreOpaidHUMHU Ta/abo anudepeHIiaTbHIMH 00MEKEH-
HsIMU. BaratokpurepianbHa 3a1a4a onTuMi3arii (JOPMYITIOETECS TAKAM YHHOM:

3adaua A. Busnauntu HaGip BEKTOPIB CTPYKTypHHUX MApaMETPiB
d«, Takux, mo

F(d)=min F(d).

Po3B’s130k 3amaui A HasMBaeThCS OMTHMaibHUM 3a [lapero. Om-
TuManbHui 3a Tlapeto poss’ssok O« BusHawaeThes Tak, O« € Xy i Hemae
takoro 0«= d e Xy, na sixoro F(d) < F(ds) anst i = 1, 2,..., m 3i cTpororo
HepiBHicTIO A1 npuHaiimui ogHoro i, 1 < i< m. Bekropna ¢ynxuis F(d«)
Bu3Ha4ae QpoHT IlapeTo, a MHOKUHY Beix Todok {O+} Haszusarots ITapero-
MHOKHHOFO [UIsT 331341 A.

Sk yxe 3a3Hayanocs, MpajbHa MallFHA MOBHHHA NPALIOBATH 3
pi3HUMHU OOCsSraMy HaBaHTAXKEHHsS Ta pI3HUMHU aucOanancamu. s BinooO-
paKeHHsI PI3HUX EKCIUTyaTalliifHNX yMOB YBEIEMO MO3HA4YEHHs Ui JBOX
KPUTHYHUX BMIAjKiB HaBaHTaxenHus |;U; ta lU,. 3amauy nsomineosoi
onTuMi3amii AWHAMIKK BiOpamiii mpaidpbHOI MAallMHU Ha 3aJaHoMy Habopi
YMOB eKCIUTyaTallii, BA3HAYMMO TAKUM YHHOM.

3a0aua b. Busnauutu BeKTOp CTPYKTypHHMX mapamerpis O« Ta Biz-
TOBI/IHI BEKTOPH CTaHy X+(t), sIKi 33I0BOJBHSIOTH BapialliiHOMY PiBHSHHIO:

min FId, I, u, x(t)] = F[d+, |, u, X« (t)]

3 ypaxyBaHHIM IudepeHIiansHux piBHAHE pyxy (1) — (3) Ta obmexeHb
B|< d < Bu. TyT F= [FK, FD]T, | = [I]_, |2] iu= [Ul, U2], ac IJ, Uj BECKTOPU
BXIJIHUX MMapaMeTpiB, IO BU3HAYAIOTh pobounii ctaH j (j = 1, 2).

Po3e’s3koM 3anadi € ¢ponr Iapero, Buznauenuit sk F[dx, 1, X«(t)],
KUK OIKCYE ONTHMAJbHI KOMIPOMICHI pimenns aus asox uinei Fy, Fp.
3p’s13aHuil 3 Qpontom Ilapero HaGip Bexropis D = {d«} crpykTypHUX
napaMeTpiB, KOXKEH 3 SKUX € BEKTOPOM ONTHMAaJbHUX IapameTpiB It
ToukH Ha (pownTi [Tapero.

Otxe, B CTaTTi BUCBITJIFOETHCS 3arajibHa pooeMa BiOpaiii npansHol
MAIIMHU Ta JesKi ii HACHiJKW; HaBeICHO (HOPMYIIOBAHHS JBOIILOBOI 3a-
nadi onTuMizamii. Po3B’ 30k 3a7aui jae iHKEHEPHE KOMIIPOMICHE PillICHHS
JUTSL PI3HUX MUTHOBUX (DYHKITIH.
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B ymoBax 3emenbHOI pedopMu, mepexoy Ha OaraTopiBHEBY €KO-
HOMIKY pUHKOBOT'O THILY, PO3BHUTKY Pi3HHX (popM 3eMJIeBOJIOIIHHS i 3eMite-
KOPUCTYBaHHS, BIPOBA/PKCHHS EKOHOMIYHOTO MEXaHi3My peryJrOBaHHS
3eMENIbHUX BIIHOCUH CYTTEBO 3POCTAIOTh OOCSTH 3eMIIEBIOPSIIHUX POOIT i
CTaBIATHCS MiJBHMIICHI BUMOTH 10 iX AKOCTi. IIpy oMy TOBOANTHCS 3yCT-
pidaTHCsl 3 TaKMMH 3aBIAaHHSIMH, €(EKTUBHHMH 1 ONEpPaTUBHUH PO3B'I30K
SIKMX TIPAaKTUYHO € HEMOXXJIMBUM 0Oe3 BHKOPHCTaHHS €KOHOMIKO-MaTeMa-
TUYHHUX METO/IB 1 €eKTPOHHO-00UNCITIOBAIbHIX MAaIIHH.

ExoHOMiKO-MaTeMaTHYHI METOAM i MOJICNIOBaHHS B 3€MJICBIIO-
PAIKYBaHHI JIO3BOJIIIOTh BHPINIYBaTH BEJIMKE KOJO 3aB/aHb, MOB'I3aHHUX 3
ONTHUMI3AIEI0 TEPUTOPIABbHOI OpraHizaifii CiIbChKOrOCIOAAPCHKOTO BH-
pOOHHMITBA 3 ypaxyBaHHSIM arpoeKOJIOTIYHUX BJIACTHBOCTEH 3eMil, ycTa-
HOBJICHHSIM palliOHAJBHUX PO3MIpIB 1 CTPYKTYpH 3€MIICBOJIOMIHB 1 3eMile-
KOpHUCTYBaHb, ONTUMI3ali€lo TpaHchopMalil W MOJIMIIEHHS YTiJb, PO3Mi-
IICHHSAM CiBO3MIH, MiJBUIICHHSIM pPOMIOYOCTI TIPYHTIB, NPOEKTYBAHHIM
CHCTEMH NIPOTUEePO3iitHNX 3axoiB [1].

Ha cyuyacHoMy erari 3Ha4YeHHS MaTeMaTHYHOTO MOJIETIOBAHHS B
PO3BUTKY (pepMepChKHX TOCHOAAPCTB CYTTEBO 3pocTae. lle oOymoBieHO
THM, 110 BOHO JIO3BOJISIE BUKIIIOYUTH HEBH3HAUEHICTh, BUSHAYUTH (DAKTOPH
oOMeXeHHS Ta iX JAMHaMiKy, po3paxyBaTh HEoOXiJHI BHTpaTH Ha JIOCST-
HEeHHS IOCTaBJeHMX wined. Ha 1e BIiMBae He31aTHICTH PUHKOBUX MeXa-
Hi3MIB e(EeKTUBHO peryiroBaTH 00’€MH BHUPOOHMIITBA CLIBCHKOTOCIIONAp-
CHKOI IPOIYKIIii; HEOOXIAHICTH 30epeKeHHSI ONTUMAIBHIX MPONOPLIA BH-
pOOHHITBA MPOAYKIii CYMIKHUMHE TaTy3IMHU (3 TOYKH 30py HOBHOTO BHUKO-
PUCTAHHS PECYPCHOTO TOTEHIIANY CUIBCHKOTO TOCTIONAPCTBA 1 MaKCUMAaJIh-
HOTO 3aBaHTa)XCHHS BHPOOHWYHMX TOTYXKHOCTEH mepepoOHnx, (oHmosa-
0e3medyounX Ta iHIIHUX MiJIPUEMCTB), a TaKOX CIOKHUBAHHSIM; MOMJIH-
BICTIO TIOBHOTO i CBO€YACHOTO iH()OPMAIIHHOTO 3a0e3TmeueHHs JepKaBHUX
OpraHiB BiaJy, 10 3/1iHCHIOIOTh PEryJIOBaHHS 1 MIATPUMKY (epMEPCHKUX
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TOCIIOJIAPCTB, JUIS NPUHHATTS OOIPYHTOBAHUX pIllIEHb, BHACIIIOK COLiaIb-
HOI 3HaYYIIOCTI Ta CTPATET1YHOT BaXKJIMBOCTI PO3B’A3yBaHUX MPOOIIEM.

Cepen OCHOBHMX HANpsIMIB MiJBHUIIEHHS €KOJIOT0-€KOHOMIYHO]
e()eKTUBHOCTI BUKOPUCTAHHS 3€MeJb MPIOPUTETHUM € ONTHUMI3aLlisl CTPYK-
TypH, CKJIAy Ta CHIBBIOHOIIEHHS YTilb, YIOCKOHAJIECHHS CHCTEM 3eMIIe-
pobcTBa Ta 3EMIIEKOPHCTYBAaHHS Ha 3acajax aJalTUBHO-TaHAMA(THOI
oprasizauii TepuTOpii, BAKOPUCTaHHS 3€MEJIBHUX PECYPCIB 3 ypaxyBaHHIM
TPYHTOBO-JIAHAMIA(THO-KITIMATHIHNX (PAKTOPIB JUISI CTBOPEHHS 1HBECTHIIIHO
TPHBAOIMBOTO 1 30aJTAHCOBAHOTO 3eMIICKOPHCTYBAHHSI CLUTBCHKIX TEPHUTOPIi [2].

PosrmsgyBanuit minxig 1o ¢opMmyBaHHS BHYTPILIHBOIOCIIOAAP-
CHKOI OpraHi3amii TepuTopii CUTFCHKOTOCIIONAPCHKOTO MIAMIPUEMCTBA MUITXOM
3eMJICBIIOPSAHOTO MPOEKTYBAHHS — II€ CTPATETridHMI HANpsSM PO3BHUTKY Ha
JIOBI'OCTPOKOBY IEPCIEKTUBY 1 pealli3yeThCsl 4epe3 No0yI0BY KOMIUIEKCHHUX
€KOHOMIKO-MaTeMaTHYHHUX ONTHMI3aI[IHUX MOJeIeit.

CTpykTypHa €KOHOMIKO-MaTeMaTHYHa MOJENb 3ajadi JiHIHHOTO
mporpamyBaHHs € (HOpManai30BaHUM 3alUCOM KPHUTEPII0 OMTUMAILHOCTI
BCIX YMOB IOCTaBJICHOTO 3aBJAaHHS 33 JOIMOMOTOI CHMBOJIIB, 1HIEKCIB i
IHIIUX TO3HAauYeHb. Y Hill YpaxOBYIOThCS 3aKOHOMIPHOCTI # B3a€MO3B'SI3KH
(YHKI[IOHYBaHHS MiANPUEMCTBA CUTLCBKOTO TOCIIOAPCTBA, BUKOPUCTAHHS
3eMeJNIbHUX PecypciB i iHIIMX 3ac00iB BUPOOHHUIITBA. 3aIiC CTPYKTYPHOI €KO-
HOMIKO-MaTeMaTHYHOT MOJIEJ Y3TOJDKY€ETHCS 3 KOHKPETHUM 3MICTOM 3aBJIAHHS.

ExoHOMiKO-MaTeMaTHYHa MOJIETb PO3pOOISIETHCS B KUIBKA €TaIliB
[3]. Mepmmit eTan — MOCTAHOBKA 3aBAAHHS, K€ MPOMOHYETHCS PO3B'A3aTH
€KOHOMIKO-MaTeMaTHYHUMHU MeTofamu. [IpM TNOCTaHOBII 3aBIaHHS CIij
OOTpYHTYBaTH KOJIO TPOIECIB, IO MOJCTIOIOTECA. [loTiM Ha il OCHOBI
BCTaHOBJIIOETHCS I'pylia 3MIHHUX 1 0OMeXeHb. 3MiHHI NOAUISIIOTH Ha OC-
HOBHI Ta JomoMixHi [3].

OCHOBHI 3MiHHI — II6 PO3MIpH IUIONI CLIBCHKOTOCIIONAPCHKUX
KyJNbTyp, 0araTopivHNX HacapKeHb, MPHPOJHIX KOPMOBHUX YTib, a TaKOX
moroJiB's xynoOu. JIOMOMDKHMMH € 3MiHHI, IO XapaKTepu3yloTh (Hopmy-
BaHHSA ONTHMAJBHUX PAIliOHIB TOMIBI, PO3MIPH KaIiTATOBKJIAICHb IO
TaTy3sX 1 10AaTKOBY MOTPeOy Yy BUPOOHHUUX pecypcax.

Y pocnMHHHUNTBI 3MiHHI BETMYUHHA BU3HAYAIOTH PO3MIPH MOCIBHUX
IUTON CLTBCHKOTOCIIONAPCHKUX KyJbTyp. Ko’KHa 3 HHX PO3IIISIAETHCS K
OKpeMa ramy3b, SIKa XapaKTepU3YeThCS HE TINbKH BpPOXKAWHICTIO # BH-
TpaTtamy, aie i cmocobaMu BUKOPUCTAHHS KiHIIEBOI MPOIYKIii HA TOBapHi
Ta QypakHi Hiji.

3MiHHI BiIOOpaXalOTh TAKOX IUIOLIl IPHUPOJHIX KOPMOBHUX YTifb,
MOXJIMBI TUIONI TpaHCcopMallii ¥ TOINIIeHHs yTiab, PO3MIPH 3aKJIaJKH
0araTopiyHHX HacaKeHb, JOKOPIHHOTO 1 TOBEPXHEBOT'O MOJIIIIEHHS KOCO-
BUIIb 1 TACOBUIL, CTPYKTYPY BUKOPUCTAHHS IO PiJLIi.
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VY TBapWHHHITBI 3MiHHI BEIUYUHHU XapaKTEPH3YIOTh HOr0 Tamysi,
PO3MIpH MOTOMIB'S Xy0OH, IO BiAPI3HAIOTHCS PI3HOIO CTPYKTYporo abo
BiKOBHMH I'pyIaMHu.

JlomomixkHI 3MiHHI, 0 BHPa)XKalOTh IIOMOBHEHHS BHPOOHUYUX
pecypciB, MOAUISIOTHCS 3a BHUIAMU PECypCiB: NpHAOaHHS BiJCYTHIX KOp-
MiB; IpHaI0aHHS MiHEpaJbHUX JTOOPHB; MPHUIOAHHS CLIBCHKOTOCIOAAPCHKOT
TEXHIKW; 3aJy9CHHS JOAAaTKOBOi poO0OYO0I CHIM B MEBHI MEPiOJH MOIBOBUX
poOiT; po3moaia i BU3HAYEHHS OTPeOH KalliTalOBKIIAICHb.

Jpyruii eran po3poOKH eKOHOMIKO-MAaTEeMaTHYHOI MOJICNI TOJIATae
y BHIUICHHI BUJIB IISUTBHOCTI, 33 SKUMH Y PE3YJIbTaTi PO3B'SI3aHHS €KO-
HOMIKO-MaTEeMaTHYHOI 3a/1a4i MOBUHHI OyTH OTPUMAaHi YHCIOBI HEBiI €MHI
3HAYEHHS; YCTAHOBIIIOIOTHCS BHMOTH M YMOBH, SIKi € OOMEXKYIOUHUMH MPH
PO3B'sI3aHHI KOHKPETHOTO 3aBJaHHS; BU3HAYAETHCS MIJIbOBA HACTAHOBA, IO
XapaKTepU3y€e KOHKPETHHH PE3y/bTaT, SKUH TOBUHCH OYTH MOCSTHYTHIH
IIpH PO3B’sI3aHHI MTOCTaBICHOI TPOOICMH.

LlinpoBa ycTaHOBKA BH3HAYa€ BHUOIP MOKAa3HHWKA OI[IHKH PO3BUTKY
BHPOOHHUIITBA — KPUTEPII0 ONTHUMI3amii Ui KOKHOTO KOHKPETHOTO €KO-
HOMIKO-MaTeMaTHIHOTO 3aBJIaHHSI.

ExoHOMiKO-MaTeMaTHYHA MOJEIh MOXKEe OyTH TpeJCTaBJIeHA B
3arajibHOMYy BUIJISIII 32 JOTIOMOTOI0 YMOBHHUX CICI[iaIbHUX IM03HAYCHb,
3MIHHHUX, KOHCTAHT [5].
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MOJEJIFOBAHHS TA OITUMI3ALIA THTEHCU®IKAIIIT
1 OCBO€HHSI BUKOPUCTAHHSA 3EMEJIbHUX PECYPCIB
Y CIUIbCBKOMY I'OCIIOJAPCTBI

Hwuna O. M., Pecewia O. A.
Xmenvrnuyvruti HayionaneHuil yricepcumem, e-mail: ksusha.ja@gmail.com

AKTyanbHICTD PO3B'SI3aHHSA 3aBIAaHHS MOJCTIOBAHHS Ta ONTHMI-
3amii iHTeHcH(ikalii # OCBOEHHS 3€MEJIBHUX PECYPCIB Yy CUIbCHKOMY
TOCIOJAapCTBI Moke OyTH OOyMOBIICHA MiNBUINCHHSIM €()EKTUBHOCTI BH-
KOpPHUCTaHHS 3eMeJlb 32 PaXyHOK OCYILIEHHs OOJIT, pO3KOPUOBYBaHHs JpiOHO-
Jiccsl, OUMINEHHS 3€MeNb Bil YarapHWKiB, KAMEHIB, KyIIUH, TOBEPXHEBOTO 1
JIOKOPIHHOTO MOJIMIIEHHS KOPMOBHX YTi/lb, CTBOPEHHS CUCTEMH 3POLICHHS
CUIBCHKOTOCTIONAPCHKUX YTilb, BAIHYBAHHS KHCIMX TIPYHTIB, BHECCHHS
OpraHiyHMX 1 MiHepaJbHHX HO0OpHB, 3aCO0IB 3aXUCTy POCIHMH, BUKOPHC-
TaHHS SIKICHOTO, COpPTOBOTO, CIITHOTO HACIHHEBOTO MaTepiany, 3MiHH
BUJIOBOT CTPYKTYPH YTiJb, 3¢MeJb, IPU3HAUCHHS X BUKOPHCTAHHS, Y TOMY
gucai OOTpYHTYBaHHS pPO3MIIICHHA Ha 3eMJIIX O0'€KTiB KOMYHAIIBHOL,
TPAHCIIOPTHOI, PUHKOBOI ¥ iHIII01 iHdpacTpykTypH i T.1. [3-5].

[MutaHHAMH HOCHIIPKCHHS YHHHUKIB 1 YMOB e(EKTUBHOCTI, TPOO-
JIeMaMi €KOHOMIKO-MaTeMaTHYHOTO MOJETIOBAHHSA Ta ONTHMI3allii 3aX0/iB
3eMJICKOPHCTYBaHHS W 3E€MIICBIOPSIKYBAHHS, TEPUTOPIAILHOTO PO3Mi-
IICHHS TOCIIOIAPCHKOT MISUTBHOCTI TPUCBSAYEHI poOOTH 0araThOX YUCHHX, Y
tomy uncai C.H. BonkoBa, A.M. I'araynina, A.®. Kapnenka, [1.b. Axma-
poBa, A.K. OcimoBa ta iH. [1-3]. Omxe, OOTpyHTYBaHHS METOIUYHOTO
THCTPYMEHTapil0 MaTeMaTUYHOTO MOJEJIOBAHHS W NPUHHATTS ONTHMAJb-
HUX pillleHh B Tally3i CUILCHKOTOCHOJAPChKOTO 3EMIICKOPUCTYBAHHS Ta
3eMJICBIIOPSAKYBAHHS € aKTyaJbHUM 3aBJaHHIM B YMOBaX CbOTOJICHHSL.

OCHOBHUM MiJTbOBUM PE3YJIETATOM JOCIi/PKEHHS BHCTYIIA€ CTa-
THYHA MaTeMaTHYHA MOJE/Ib ONTHMI3allil KaliTaJoOBKJIaJeHb B OCBOEHHS I
iHTeHCH(DIKAIIiI0 BHKOPUCTAHHS CUTBCHKOTOCTIONAPCHKIX 3eMETbHHUX YTilb.

OCHOBHUMH, 3araJIbHUIMHU IIJISIMH TIOCTAHOBKM 1 PO3B'A3aHHS 3aB-
JIaHHS PO3IIIAYBaHOTO THILY € [2, 3, 6]:

1. YcraHOBIEHHST €KOHOMIYHOT JOIUTFHOCTI MPOBEICHHS 3aX0/IIB:

a) MePEeTBOPEHHS HECUTLCHKOTOCTIOAAPCHKUX YTifb Y NPUAATHI IS
BEJICHHS CIJIbCHKOI'OCIIONAPCHKOI0 BHUPOOHMIITBA, A TAaKOX 3allydeHHS B
rOCIIO/IaPCHKUH 000pOT HE BUKOPHUCTOBYBAHHX 3€MeJIb (OCBOEHHS);

0) MiABUINECHHS BiJIadi MPOAYKIIEI0 3eMENbHUX, Y MEPIIy Yepry
CITBCHKOTOCTIOIAPCHKUX, YTiAh 3a JOMOMOTOK0 MOKpAIIEHHS iX SKICHUX
XapaKTEPUCTUK 1 BIPOBAIKCHHS BUCOKOIPOMYKTUBHHUX TEXHIKO-TEXHO-
JIOTIYHUX 3ac00iB Tpami X 00JamToOBaHOCTI i 0OpOOKH (TOKpaIIeHHs abo
iHTEeHCU(iKaIlisT BAKOPUCTAHHS).
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2. IlixBuIeHHST €KOHOMIYHOT e(eKTHBHOCTI 3aXOJiB OCBOEHHS M
iHTeHcH(iKalil BUKOPUCTaHHS 3€MEJIbHUX YTillb, 3IIHCHIOBAaHUX Yy CLIb-
CHKOTOCIIOIaPCEKOMY HiAMPHEMCTBI.

3. Bu3HaueHHS TEpeNiKy MPIOPUTETHUX HAMPAMKIB 1 KOHKPETHHX
3aX0JIiB OCBOEHHS 1 iHTEHCHU (KAl BAKOPHCTAHHS 3eMJIi B TOCIIOAAPCTBI.

Konkperna mera po3B'si3aHHS 3aBJaHHS ONTHMI3allii, sKa BH3HAYA€
il KpuTepii ONTHMAIBHOCTI, YCTAHOBIIOETHCS B KOXHOMY OKPEMOMY
BHIIA/IKY, HA OCHOBI BHOOpPY HAiOLIBII MPIOPUTETHOTO IS IMiAIPHEMCTBA
Pe3yNIBTaTUBHOTO TOKA3HKKA, [0 XapaKTepu3ye e(eKTHBHICTh ONTUMIi3awii
KOMIUIEKCY 3aXO0/IiB OCBOEHHSI 1 IHTEHCH(iKarii.

Kpurepisimu po3B'si3anHs 3a71a4i onTHMizamii MoxXyTh OyTH [3, 6]:

1) 3a0e3neueHHs MiHIMYMY 3BelleHHX (200 KaIliTaJbHUX IMOTOYHHX)
BUTpar (abo BHUTpAT IHIIMX BHUJIIB PECYpCIB, TAKUX SIK JKUBA, MEXaHI30BaHA
nparist, 200 OKpEeMHUX €JIEMEHTIB BUTpAT) Ha 31HCHEHHS 3aX0iB OCBOEHHS i
IHTeHCU(}iKaIilo mpu 3amaHuX (HEOOXigHMX) 00csATax MPHUPOCTY BaJOBOL
(abo ToBapHOi, PypakHOT) MPOIYKIii pOCTHHHUNTBA (200 MPOAYKIIi 1HITHX
ramysen);

2) NOCSATHEHHSI MaKCUMAaJIbHOTO 00CATY MPHPOCTY BajoBoi (abo To-
BapHOI, (pypaxxHol) MPOAYKIIT PpOCIMHAANTBA (a00 MPOYKIIi IHIIUX Traiy-
3eil) mpH 3aJaHuX 00csATax HAsSBHOCTI OKPEMHUX BHUJIB PECYpCiB Ha IiATPH-
€MCTBI (BUpOOHMYI, TPY/IOBi, MEXaHI30BaHi, BOJIHI, 3eMeJbHI i T.I1.), HEOOXiN-
HUX 1 JOCTYITHUX VTS LUTEH 311 ICHEHHSI 3aX0/1iB OCBOEHHS i iHTeHCH(IKAITIT;

3) ozepKaHHS MakCUMyMY MpPHUOYTKY, BaJIOBOTO (YHCTOTO) JIOXOAY
BiJl TMPOBEJCHHS 3aXOJiB OCBOEHHS U IHTEHCHU(]IKAI[l BUKOPHCTAHHS 3€-
MENIPHUX YTiJb IPH 33aJaHuX o0csrax HasBHOCTI pecypciB i HEOOXiTHHX
o0csirax MpUPOCTy MPOIYKIIii;

4) 3abe3neueHHs] MAKCUMABHOI PEHTA0ETIHbHOCTI IIOTOYHHUX BUTPAT i
IHBECTHIIl y TIPOEKTaX OCBOEHHA I IHTCHCH(QIKaIlii BHKOPHCTaHHA 3€-
MEJBHUX YTifb.

MoxnmBe QopMmyiTroBaHHS I IHIIMX LUIEH pPO3B'SI3aHHS 3anadi
onruMizanii. KpiM Toro, 3amaua moxke OyTH po3B’si3aHa B JEKUJIBKOX Ba-
piaHTax HAa OCHOBI BUKOPHCTAaHHS Pi3HUX KPUTEPIiB ONTUMAIBHOCTI.

MaTeMaTHYHUI 3aIUC KPUTEPII0 ONTUMAIBHOCTI 3aJEeKUTHh Bif ii
ITOCTAaHOBKH ¥ MepecIilyBaHnX IiIeH.
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E®EKTUBHOI OP'AHIBAHIMHOI CTPYKTYPU YIIPABJIIHHA
HA CYYACHOMY ETAIII PO3BUTKY NIJINPUEMHUIITBA
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HTY Yxpainu «KIII imeni leopa Cikopcvkozo»
M. Kuis, npocnexm Ilepemozu, 37, e-mail: t.e.moiseenko@gmail.com

[TinnpueMcTBa Ha CydacHOMY €Tarli pO3BUTKY Oi3HEC-Cepe/lOBHINa
(YHKIIOHYIOTh B yMOBax BHCOKOTO PiBHSI KOHKYpPEHIIii Ta MOCTIHHUX 3MiH,
SIK 30BHIIIHBOTO TaK 1 BHYTPIIIHBOro cepenoBuil. HaykoBi po3poOku Ta
MPaKTHKA IiJIPHEMHHITBA CBITUYUTD MPO Te, 0 e€(PEeKTUBHICTH MisIBHOCTI
Ta MOIJIMBOCTI PO3BUTKY NPUTaMaHHi, OUTBIIOI0 MipOIO, THM OpTaHi3allisM,
o0 MiAXOIATh CHCTEMHO /IO NMUTaHb ynpaBiiHHA. OpraHizamiiiHa cTpyk-
Typa, B CBOIO UEpry, € BXXJIMBUM €JIEMEHTOM CHUCTEMH YNPaBIIiHHSI Ta Ma€e
Oyt moOymoBaHa TaKMM YHWHOM, 10O BOHA BpaxOBYyBaja aKTyallbHI
TEH/ICHIIIT PUHKY Ta BiAMOBiNaNa 0COOIMBOCTSAM MiSITBHOCTI TiMPUEMCTBA.
[utanHs mOOyHOBM e(EeKTUBHOI CHCTEMH VIPaBIiHHSA Ta I €JICMEHTIB
LIMPOKO BHCBITJIIOETHCS Y HAYKOBIM JIITEpaTypi, MPOTE 3alMIIAETHCS HE
JIOCTaTHHO BMBYECHUM 32 PaXyHOK CKJIQJIHOCTI 3a3HA4YE€HOI CUCTEMH Ta M-
HaMIiYHOCTI 3MiH yMOB 11 (YHKIIOHYBaHHs], TOMY NOTpeOye MOAAIBLIOTO
JOCIIJKEHHS Ta PO3BUTKY.

3a Bm3HaueHHaM [. HazapoBoi, opranizaiiiiHy cTpyKTypy ympas-
JIHHSA MOXKHA OXapaKTepH3yBaTH, SIK YNOPSIKOBAaHY CYKYIHICTH B3a€EMO-
OB’ SI3aHUX €JIEMEHTIB, IO Nepe0yBalOTh y CTIMKUX B3a€EMOBIHOCHHAX, SIKi
3a0e3neuyroTh iX (YHKIIIOHYBaHHS Ta PO3BUTOK K €auHOro Iriyoro [1]. Ha
IyMKy, M. MeckoHa, opraHizamiiiHa CTpyKTypa yNpaBiiHHS € BimoOpa-
YKEHHSIM JIOTIYHUX B32€MOBITHOIIEHb PiBHIB YIPABIiHHSA 1 QYHKIIOHATEHUX
rajysei, mo moOynoBaHi y Takii GopMi, sika J103BoJIsiE€ Hale(eKTHBHIIIE
JocsraTy 1iJiel oprarizanii [2]. Omke, opraHizaiiiiHa CTpyKTypa yIpaBIliHHS €
(hyHIaMEHTaIbHAM TIOHSATTSAM YIPABIiHCHKOI MisSTILHOCTI, IO Oe3mocepe-
HBO TIOB’sI3aHE 13 TAKUMHU HOTO CKJIAJIOBUMHU, SIK (QyHKIIi, Oi3HEC-TIpoIiecH,
IIiJTi, IIEHTPH BiAMOBIJAITEHOCTI.

OpranizamniiiHa CTPYKTypa YIPaBIiHHA 00’€IHY€E YCiX TpaIliBHHU-
KiB, KepiBHUH CKJaJa MiIIPUEMCTBA, BimoOpaxkae QyHKIii, siKki mpuTaMaHHi
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KOMEpLiHHO-BUPOOHHYIH 1 TOCTIONapChKii ISUIHOCTI, TAKTUYHHUM Ta CTpa-
TerivHUM 1isiM. KpiM Toro, y Mexkax oprasizaliifHOi CTpPYKTypW Bia-
OyBaeTbCsl TaKWil BXJIMBUI Uil YCIIIHOTO (DYHKLIOHYBAaHHS MiIIpH-
€MCTBa TIPOIIEC, SIK pyX iH(opMarii Ta IpUHHATTS YIPaBIiHCEKUX PIilICHB.
3a CBOEIO CYTTIO BOHA € Bi3yalli3allief0 MEXaHi3My YIPaBIiHHS ITiJIPHUEM-
CTBOM, BiZjoOpakae po3noiT (YHKIIIOHABHIX 000B’A3KIB MiXK TIPAIiBHUKAMEL

KepiBHUKN TiANPUEMCTB y CBOEMY MparHeHHI MOOyIyBaTH edek-
THBHY OpTaHI3aIliiiHy CTPYKTypy YIpPaBIiHHS], 3yCTPIUalOTHCS i3 HU3KOIO
MEePeIIKo/], [0 BUKIMKAHI CyYaCHUMHU TEHJICHLISMH BEICHHS IANPUEM-
HHULBKOI JISUTBHOCTI.

EdexTnBHa opranizamiifHa CTPYKTypa BiIIOBiTa€ HACTYITHUM BHU-
MOTaM Ta MUTAHHIM:

— aJIANITUBHICTH (KO0 MIPOI0 Ta HAa CKUIBKHU IIBHIKO OpraHi3aliifHa
CTPYKTYpa 34aTHA aIalTyBaTUCh JI0 3MiH MiANPUEMHHIIBKOTO CEPEI0BHUILA);

— THYYKICTh (SIKOI0O MIpOI0 CTpPYKTypa pearyBaTHMe Ha YyIIOCKO-
HaJICHHS Ta iHHOBAIIil, 3MiHY PiBHS IOMUTY Ta OYiKyBaHb CIIOKHUBAUiB);

— aJIeKBaTHICTH (AKOI0 MIpOIO CTPYKTypa BiNNOBigae mapameTrpam
KEpOBaHOI CHCTEeMH (y TOMY YHCIT LiJISAM, MicCii, cTpaTerii);

— ONTUMAJIBHICTD (KOO MIpOI0 3B’SI3KM MIXK PIBHSIMH Ta JIaHKaMU
VIPaBIIiHHSA € paliOHaJbHIMH Ta HATAr0DKCHUMH);

— criemjanizamist (KUK CTyMiHb (DYHKIIOHAIBHOT OOMEXEHOCTI CTPYK-
TYPHHX TiIpO3/IiiB Ta sika cdepa MisUTbHOCTI KOXKHOI KepyIoUoi JIAHKH);

— OIePaTHBHICTH (Ha CKUTBKHM BHCOKA BipOTITHICTH OE3MOBOPOTHUX
3MiH y KepOBaHiil CHCTeMi 3a Yac MPUIHSTTS YIIPABIiHCHKHX PIllICHb);

— Ha/liliHICTh (SIKMH piBEeHB sKOCTI mepenaui iHpopmaii — gocTo-
BIPHICTb, HITICHICTh, (hakT nepeaaui iHpopmartii).

KpiM ocHOBHHX BUMOT A0 MoOynoBH e(DeKTHBHOI OpraHi3aIiifHOl
CTPYKTYPH YIpPaBIiHHA, BapTO BPaxOBYBaTH 1 CydacHi O0cOOIMBOCTI mia-
NIPUEMHUIIBKOTO CEPEJOBHINA, L0 IOB’S3aHi 13 XapaKTEPUCTUKOIO Kall-
poBoro ckyany. OcTaHHIM 4acoM, 3BayKatouu Ha MIBUAKUN TeMII 31 {CHEeHHS
KOMEPIiTHOTO-BUPOOHUYHNX Ta TOCIIOAAPCHKHUX OTEpPallii, IO IMOSICHIOETHCS
BHCOKHM PiBHEM KOHKYPEHIIii, yTBOPWINCH MOHATTS «OaratoyHKIIOHAIb-
HUH TPaIliBHUKY, «yHIBEPCAILHUN MPAIiBHUKY», «KpoC-(QyHKIIOHAILHUN TIpa-
LIBHUK», «TIOpUIHMIA TPALiBHUKY». YCi i TIOHATTS XapakTepH3ylTh Ipa-
L[IBHUKA, Ha SIKOTO MOKJIAaJEeHO HU3KY (YHKIIH, 110, 32 CBOEIO CYTTIO, Bif-
HOCSITBCSL ZI0 PI3HUX LEHTPIB BiAmoOBimanbHOCTI. HasBHICTH TakuMX mpariB-
HUKIB Yy CTPYKTYpi CTBOPIOE PHU3UK IS €()EeKTHBHOTO ii (yHKI[IOHYBaHHSI.
Pm3uk BUHHMKaE 32 paxyHOK BTpadeHOI YiTKOCTI MeX cdepu BiAMmOBinaib-
HOCTI Ta 3HMW)KEHHS e()EeKTHBHOCTI pOOOTH TaKMX NpPaLiBHUKIB, IO Bim0o0-
pPaKEHO y pe3yibTarax JIOCHTIDKEHb NPEJICTAaBHUKIB YHIBEPCHTETY IUTAaTy
Miuuran Crionmydenux IlItatie AMepuku. HasBHICTh Takux MpalliBHUKIB y

198



CeKuisi eKOHOMIYHUX rpobriem

CTPYKTYPi € pakTOpoM PU3UKY I, SIK HACIIJIOK, IOMUIIKOIO TIPH TIPOEKTYBaHHI
OpraHi3aliiiHOl CTPYKTYpH YIPaBIiHHS.

3a3HaueHi pM3WKKA MOKHA MIHIMI3YBaTH 3BEpHYBIIH yBary Ha Iif-
MPHEMHUIBKUI JOCBIA Ta Pe3yabTaTH HAyKOBHX PO3POOOK, IO 3HAMILIN
CBO€ BiZIOOpakeHHS y TEpeNiky pPeKOMEeHMaIliil momao podiT, sKi MaiTh
CYIPOBOKYBATH IPOLIEC CTBOPEHHS e(peKTUBHOI OpraHizaIlifHoOI CTPYKTypH:

— peastizallis IPUHIIUITY [CHTPIB BiAMOBINATBHOCTI;

— TUMYacOBE 3aMill[eHHs] BAKAHTHHX 11OCAJI TIFOYMMH TPalliBHUKAMH,

— BU3HQUCHHS OYIKYBaHUX Pe3yJbTaTiB IiSJIBHOCTI 3a KOXKHOIO
H0CAJI0I0;

— po3poOKa mPoQiIt0 KOMIIETSHITIN JJIs1 KOXKHOT TOCaIu;

— OINKC OCHOBHHUX Oi3HEC-ITPOIIECIB MiANPUEMCTBA;

— IOTPUMAHHSI TIPUHIMITY BHUCOKOi SKOCTI BUKOHAHHS 3a/ad, IO
BUKOHYIOTBCSI BCEPEIMHI MiANPUEMCTBA, OCOOJIMBO IIPH MEPETHHI CTPYK-
TYpHUX MiAPO3ILTIB (32 IPHHIUIIOM «BHYTPIIIHIHN KIIIEHTY);

— MOCTIHMI Ta CHCTEMAaTH30BaHWH aHAJi3 CTYIEHIO 3aJ0BOJIE-
HOCTI BHYTPIIIHIM KIIIEHTOM;

— po3poOKa 1 3ampOBaIKEHHS KOHTPOJBHUX JIMCTIB, IO peria-
MEHTYIOTh BUKOHAHHS PETyJISIPHO TIOBTOPIOBAHUX (YHKIIIH.

OCHOBOIO OpraHi3auiiHOi CTPYKTYpH € LEHTPH BiIOBIIANBHOCTI,
SIKI TIPEZICTABJICHI KePIBHUKU CTPYKTYPHHUX MiAPO3AUIIB, IO BiAMOBIAAOTH
3a TMeBHHH (YHKIIOHAJIbHUI HampsM (MapKeTHHT, JIOTICTHKA, 3aKyMiBiIi,
TOI10). BapTo 3BepHYTH yBary i Ha Te, IO CTBOPEHHS MO3UII# 3 BY3bKOIO
cheporo BiIMOBITATFHOCTI (HE 3HAYHUM TepertikoM (pyHKIiH) BUpilIye mpoo-
JIeMy HEe3aMiHHOCTI CIIBpPOOITHUKIB, HABYaHHS HOBHX HPAIliBHUKIB, a TAKOX
3HW)KY€ PIBEHb PH3MKY 3BUIBHEHHS NpAalliBHUKA, [0 Ma€ HaMip CTBOPHTH
BIIACHHWH Oi3HEC 3a aHAJIOTIEI0 IO MPOIECiB pOOOTOAABII, OCKUTBKHU MPAIliB-
HUKY HaJaeThesl iHpopMaItis moo GyHKIIIOHYBaHHS JIUIIIEe YACTHHH TPOIIECY.

B opranizaniifHiii cTpyKTypi JOLIIBHO BUOKPEMHUTH LEHTPHU 3aiy-
YeHHS HOBHMX KII€HTIB (HampWKIaA, BiAALTy mponxaxy). CmiBpoOiTHHKIB
3a3HAYEHOTO HAMPIMY HEOOXIIHO 30CcepeXKyBaTh Ha BUKOHAHHI OCHOBHOTO
HaTpsAMY CBO€I JiSUTBHOCTI — 3ay9eHHI HOBHX CHOXHMBadiB. 3a TAKMX yMOB
piBeHB MPUTOKY HOBHX KIII€HTIB HMOBIPHO 3pOCTAaTHME IIBUAIIE.

3a3HauMMo, IO y OpraHi3amiiHii CTPYKTypi Oyab-SKOTO HiAIpH-
€MCTBA, HE3AJIE)KHO Bij Tamy3i, B SAKiii BOHO 3[iHCHIOE CBOIO JisUIbHICTD,
OyIyTh TNpeICTaBJICHI OJHAKOBI (PYHKIIOHANBHI OJOKM 1 IEHTPH BiJIO-
BiZIaJIBHOCTI, SIK NMPAaBWJIO BOHW HACTYIHI: MapKeTHHT, MPOAaxi, podoTa 3
kiientamu, BupoOuunrea, HJJIKP, dbinancu, norictuka, 3akymisii, iH(oOp-
MalildHl TEXHOJOTii, yIpaBIiHHS I[IEPCOHAIOM, aJMIHICTPATHBHO-TOCIIO-
JapChKa JisIbHICTb.

ITpn noOynoBi opraHizaliifHOI CTPYKTYpH BasKIIMBO 3/iHCHIOBATH
IJTaHYBaHHS, OCKUTBKH came (opMyBaHHS CTpaTeriyHUX IUIAHIB, IO TO-
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Jsirae 'y BH3HAuUeHHI Micii, IiIed NiAnpueMcTBa, 3ampoBa/LKEHHI HOTO
BHYTPIIIHBOI HONITUKH Ta KOPIIOPATUBHOT KYJIBTYPH, OLIIHIOBaHHI (pakTOpiB
BIUIMBY 30BHIIIHBOTO Ta BHYTPIIIHBOTO CEPEJOBHIL, NPOrHO3YBaHHI YMOB
moOyIoBH cTpaTerii MiIMpUEMCTBA, Nae€ 3MOry c(hOpMyBaTH €(PEKTHBHY
OpraHizaliifHy CTPYKTypy YIPaBIiHHS, AKa O BigNOBigana O4iKyBaHHSIM Ta
CIpHsIA YIOCKOHAJICHHIO MiAIIPUEMCTBA.
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FEATURES OF FINANCIAL MANAGEMENT
IN THE «TURQUOISE» ORGANIZATION

Ptashchenko L.
Poltava National Technical Yuri Kondratyuk University
E-mail: lianaptaschenko63@meta.ua

Nowadays, the business system, known as the “turquoise orga-
nization”, is becoming increasingly popular in companies that strive to be
successful in business and popular in the market. These are companies in
which traditional management replaced self-government and coaching, and
the system of key indicators replaced goals and values. These are “living
organizations”, which are distinguished by self-organization and the fact
that they have an evolutionary goal and integrity [1].

If we look at the history of turquoise organizations, we note that in
1966, the American doctor of psychology Claire Graves published the
theory of spiral dynamics. Graves called his theory “The Emergent Cyclical
Levels of Existence Theory”. According to this theory, a person in his
ideological development moves along a double helix. Human thinking
gradually develops from one balanced state to another, and each new stage
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of development forms the basis of the next. For each stage of personality
development, a certain way of perceiving and understanding the world is
characteristic; a certain paradigm of thinking is formed, which reflects the
image of how we think, and not what we believe or value. A paradigm is a
way of transforming our ideological values into our actions.

Graves followers Chris Cowan and Don Beck suggested color-
coded thinking paradigms in the theory of “spiral dynamics” [2]. The levels
of development in this theory are described through the paradigms of
consciousness, which, for convenience, scientists painted in different colors —
from beige to yellow. These paradigms, or value complexes, including spi-
ritual beliefs, cultural ideas, moral principles, models of education, etc., are
formed as the need arises for them in the process of socio-cultural evolution [3].

In 2014, Frederick Lalu “painted” by analogy existing companies
in the book “Discovering the organizations of the future”. The scientist
considers 5 stages of the evolution of organizations from structures with
strict subordination to self-management. The scientist researched successful
organizations with good financial results and growth rates in which
employees are given greater freedom in making decisions, and called such
organizations «turquoise» or companies of the future [4].

There are a lot of companies that use elements of self-organization.
For example, at one time Google introduced the rule “20 % of the time”,
which allowed employees to work on their own projects once a week.
Thanks to this, Google News, Gmail and AdSense appeared. Over time, the
company has changed — for the opportunity to work on your own project;
you had to get permission from the manager. And later, Google analysts
found that because of the need to coordinate projects with managers, almost
no one uses the 20 % rule. Now it is completely canceled. But it served, as
an example, for other organizations and turquoise companies operate in
many countries around the world. For example, Buurtzorg Nederland,
which looks after the sick. Among the largest companies in Ukraine, which
operate on the principle of «turquoise» organizations, Racoon Gang, 4IRE
labs, ZEO Alliance, EVO. Known for its financial success is also Uptech,
which is engaged in IT outsourcing [5].

The success of such companies is in the features of business orga-
nization. They look like something alive. And the employees of such companies
do not view the enterprise as a mechanism or a machine, but as a living
organism with a soul that is able to develop and strengthen without control
from managers and strategic plans. The “turquoise” company is characterized by
self-organization, which involves the transition from rigid hierarchies with
the control of the head to a distributed structure and work in teams.

A very important characteristic is that the company's mission is not
perceived as a dogma, but can evolve with the company and with the
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collective thinking of employees. In addition, employees in such companies
are perceived as individuals, and not as tools to achieve goals. In this
regard, job descriptions are quite flexible and adapt to employees.

But since such a business organization is relatively new, there may
be certain problems and difficulties. This is due to the human factor. After
all, any business is based on the availability of capital. And above all — on
the intellectual capital, the carrier of which is a person. Further, in the
hierarchical structure of the organization, financial resources are necessary
to ensure equity and debt capital, which is the basis for the formation of
fixed and current assets necessary for the business. But we emphasize that
the most important for a successful business is precisely intellectual capital.
Having a team of professionals, you can easily manage your own and
borrowed capital, minimizing financial risks and solving any problems, both
economic, organizational and related to the influence of the external envi-
ronment. As practice shows, “turquoise” organizations are successful com-
panies, and therefore attract the attention of competitors and raiders. And
the rejection of the classic financial management makes it necessary to form
an effective system of self-management of the company's assets. This sys-
tem should be based on the paradigm of corporate behavior within the
“turquoise” organization and relationships with counterparties. Every emp-
loyee must be deeply imbued with this paradigm, otherwise the body of the
“turquoise” company will reject the dissenting or dishonest, like a foreign body.

We offer a conceptual model of the organization of a “turquoise”,
company, where the dominant elements are intellectual capital and the
paradigm of corporate thinking (Fig. 1).
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Fig. 1. Model of organization of a “turquoise”, company
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This model can be complemented, evolving along with the objec-
tives and financial strategy of the “turquoise” organization.
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3HAHHSA TA KPEATUBHICTD SAK CTPATEI'TYHI PECYPCH
®OPMYBAHHSA EKOHOMIKHA 3HAHb

JKaesoponkosa I'. B., ’Kasoponxos B. O.
Hayionanenuu asiayitinuu ynieepcumem, m. Kuis, np-m Komapoea, 1
E-mail: galina_zhavoronkova@ukr.net

VY mpoBigHMX KpaiHax CBITY CHOTOJHI BXXE YITKO MPOCTEKYETHCS
TEeHJSHITiSl O CTAHOBJICHHS CYCIIbCTBA 3HAHH Ta KPEATUBHOT €KOHOMIKH,
10 HOCUTH TBOPYO-TIPOSKTHUI KOMIUIEKCHHH Ta IHTETpaTHUBHUI XapakTep.
VY THOHATTSI KPEaTUBHOCTI HAYKOBIISIMH BKJIQJIAIOTHCSI XapaKTEPHUCTHKH, 110
BIIACTHBI HAIIOHANFHIN €KOHOMIII B IIJIOMY, a HE JHIIEC OKpeMHuM ii cde-
pam, sKi IMoB’sI3aHi i3 CyTO TBOPYMMH BUAAMH HisUTbHOCTI. KpeaTtuBHa exo-
HOMiKa 371aTHAa IHTETrpyBaTH KyJbTypy, IHHOBauii, iHpopmamio Ta mix-
MIPUEMHHMIITBO Y 3arajibHy TEXHOJIOTiI0 PO3BUTKY Ta Ha IIill OCHOBI 3a0e31e-
YyBaTH KOHKYPEHTOCIIPOMOXHICTh cycnimbHHX cucteMm [1]. KirouoBum
ACTIIEKTOM B pealtizallii TeXHOJIOT1 KpEeaTUBHOTO PO3BUTKY € Opi€HTaIlis Ha
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JIOBI'OCTPOKOBY II€PCHEKTUBY, a TOJIOBHUH aKLEHT ITOBUHEH CTaBUTHCH Ha
CTHMYJIOBAHHS KYJIbTYpPHOI Ta TBOPYOI AisIIBHOCTI, HATArOMKECHHS B3a€MO-
i cy0’eKTiB, 3ac00IB IX AISLILHOCTI B IIPOLIECi peati3aliii TBOPUOro MOTEHIaTy.

B exoHOMII 3HaHP BH3HAYAFHAMH CTAIOTh TBOPYA AISTBHICTD Ta
3MATHICTh JIIONWHHU 10 KPEATHBHOCTI B CYCHUIBHO-KOPHUCHIM MisTBHOCTI.
Merta mi€i OisSUTBHOCTI — BiATBOPEHHS IHTENIEKTYaJdbHOTO KarmiTamy. Bimmo-
BIZIHO 3MiHIOETBCS 1 cy0’ekT BrmacHocti. Ha 3Mminy pamionansHomy homo
economicus iize homo creator — cyG’ekT 3 iHIIIOK CHCTEMOIO I[IHHOCTEH,
norpedamMu Ta MOTHBaMH. 3 TO3UII METOAOJOTil BaKJIMBUM € BHKOPHC-
TaHHs COLIATbHO-OCOOMCTICHOTO MiAXOMy, MPH SKOMY 00 €KTOM aHali3y
MaloTh CIIyTyBaTH MEHTaJbHI MOXIIMBOCTI iHAWBiNA, 34aTHICTH JO TBOP-
4OCTi, IHILIaTUBHICTh, CUCTEMa IepeBar Ta BHYTPIIIHIX OPIEHTHPIB, CHC-
TEMHE MUCIICHHSI, aHAJIITHYHI 3110HOCTI, iH(OpMaIliiiHa CIPUHHITIIBICTE TOIIO.

CporonHi KOMepIlisl i TBOPYICTh IMOE€THANNCH HACTLIBKY 1 Tak He-
PO3MLIBHO TIOB’s3aHI MiXK COOOI0 B €KOHOMIIIi, IO PO3PI3HUTH iX Maibke
HEMOJJINBO. AJDKE KyJIbTYpHE BHPOOHHITBO NMPHU3BOIUTH O 3IHTTS, PO3-
MHUBaHHS MEX Ta 3MIITyBaHHS XaHPIB — SIK Ha PiBHI TBOPIB, Tak i HA piBHI
npogeciiftHoi misTbHOCTI. B pe3ynpTaTi cTHparoThcsi KOPAOHH MiK KOMep-
1i€I0 1 TBOPYICTIO, PEKJIaMOIO Ta MHUCTEUTBOM TOIIO. Tak, MICbMEHHUK YU
CIICHApUCT MOXKYTh MPALIOBATH B AKOCTI KOIlipaiiTepa B peKJIaMHOMY areHT-
CTBI, KIHOPEKHCEPH CTBOPIOBATH PEKJIAMHI Ta MOMYJISPHI BiJICOPOJIMKH, & KOM-
MO3UTOPH MHUCATH MY3UUHI 3aCTaBKU 200 MY3HKY JIsi KOMII FOTEpHUX irop [2].

CrorozHi kopropaii 3aiimMaroTbesi GiHaHCYBaHHSIM BHPOOHHUIITBA
Ta PO3IMOBCIO/KCHHS BEJIMYE3HOI KUIBKOCTI KOMEPUIWHHX TOBapiB KyJb-
TypH, IIO NPUHOCATH HEWMOBIpHI JoXoau. BoHum 3aiimMaioTs crpareriuHo
BHTi/IHI KpaiHU Ta pailoHU, 3[IHCHIOIOTH BIUIHB Ta BOJIOIIIOTH TaKOIO iH(pa-
CTPYKTYpOIO, 1[0 JI03BOJIAE iM HAKOMMYYBATH KalliTall BIJIIOBIIHO 10 Bjac-
HHUX CHCTEM OIUIATH Ta aBTOPCHKUX IIpaB. [HIIMMU clloBaMM, Li KOMITaHii
3MIMCHIOIOTh BIUIMB Ha CIOCIO CKJIQJaHHS KOHTPAKTIB 3 aBTOpPaMH, yKJia-
JIaHHS yrOJ 3 KOHTPareHTaMu, a TaKoX Ha €KOHOMIYHEe BU3HAHHS Ta BHUHA-
ropoJy TBOPUYOCTI.

Kpim Ttoro, Bemmki kopmopamii 3iHCHIOIOTH 3HAYHHHA BIUIMB Ha
(¢opmyBaHHS ynono0aHp CHOXHBAdiB, Ha iX 3BHYKH, NpodeciiiHy OILIHKY
JiSUTBHOCTI MapKETOJIOTIB, a B KIHIIEBOMY PaxyHKY BOHH € «MHUCIHBISIMH 32
tananTaMu». ChOTOAHI KyJNbTypHa IHAYCTpis (KpeaTHBHAa €KOHOMiKa) BH-
3HaHi HOBUM TunoM iHxyctpii. k. O’KoHop mwmie mpo Te, 1o JIroau, AKi
NPaIfOIOTh B KYJIBTYPHIH IHAYCTpii, BHOCATH OIIbII 3HAYHWH BKJIAJ B
colianbHi 3MiHM B HAIly 10Xy, SIKY BiH Ha3BaB «EIMOXOI0 MOCTAE(ILUTYY,
KOJIM «KYJBTYpPHIi iepapxii Habararo ¢parMeHToBaHi Ta OararouncieHH» [3].
Komepuiiinuii xapakTep KyJlIbTypHi TBOPH HaOyBalOTh B €KOHOMILII 3aBJSIKH
NIEBHOMY HpoLieCy, B SKOMY 3aJisiHi OaraTo JroJeil B MapKeTHHTY, peKiIami
Ta B 3B’513KaX 3 IPOMAICHKICTIO.
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I11aHOBI MOKAa3HUKK TBOPYOTO PO3BHUTKY YKpalHM BH3HAYCHO HA
OCHOBI IMOKA3HUKIB JJIs KpaiH-JijiepiB cTanoM Ha KiHenpb 2010 p. (Tadm. 1).

Tabmuis 1
IIporuo3Hi MoKa3HMKH PO3BUTKY TBOPYOro noreHuiany Ykpainu a0 2020 p.
2020 p.
[oxa3uuk 2010 p. (1poruo3)
Kpainu-nigepu | Ykpaina | Ykpaina
YucenpHICTH TBOPUOTO KJIACY,
% 710 3aiHSATOrO HACEJICHHS 3547 20,5 35
YacTka HaceJIeHHs, OXOILIEHOTO
BHUIIIOI0 OCBITOIO 28-38 25,3 35
Burparu Ha HayKOBi JOCIIPKECHHS Ta
TeXHOJIOT1uHi po3poOky, % g0 BBII 2-3 0,83 2,3
KinekicTs marenTi Ha 1 MJIH HaceJIeHHS 0,7-1,3 0,36 1
YncenpHICTE JOCIITHUKIB,
% 710 3aiHSATOrO HACEJICHHS 250-600 84,3 350
Micrie y CBITOBOMY pEHTHHTY
3a piBHEM TBOPYOT'O PO3BUTKY 1-30 49 25-30

AHani3 po3MISHYTHX KaTeropid cBiuuTh, 110 caMe 0e3 TBOPYOro
MOTEHI[ialy OCOOMCTOCTI € HEMOJMJIMBUM ii IHHOBAIliiiHMN TOTeHIianr B
HAIIOMY KOHTEKCTI TBOPYMH IIOTEHIIa] XapakTepH3YIOTh SK CYKYIHICTbh
MOXIIMBOCTEH LIIECTIPSIMOBAHOI MEPETBOPIOIOUOl JiSIIBHOCTI, peaizaiil
CYTHICHHMX CHJI OCOOHMCTOCTI, 3aJIC)KHO BiJ XapakTepy AisUIbHOCTI Cy0’€KTa,
il HiTBOBUX YCTAHOBOK Ta 30BHILIHIX YMOB. MOXHa BU3HAUYUTH CYTHICTh Ta
OCOOJMBOCTI TBOPYOTO IMOTEHINANy CHeLialicTa K JHHAMIYHY CTPYKTYPY
0COOHMCTOCTI, 0 BKIIIOYA€ KOMITJIEKC TBOPUMX 33ATKIB, SIKi MPOSBISIOTHCS
1 pO3BHMBAIOTHCS Y IHHOBALiHHIH podeciitHill isUIbHOCTI.

KpearuBHuii noreHnian € qUHaAMIYHOIO CTPYKTYpPOIO OCOOHMCTOCTI,
IO BKJIIOYAE KOMIUIEKC TBOPYMX 3aJaTKiB, SIKI NPOSBISIOTHCS 1 PO3BH-
BAaIOThCSI Y IHTEJEKTyalbHIN AiSUTBHOCTI, a TaKOXX KOMIUIEKC TCHXIYHUX
HOBOYTBOPEHb OCOOMCTOCTIi, IO HAOYBAIOTHCS MPOTATOM ii BIKOBOTO J0-
3piBaHHs. Bin 6a3zyeTbcs Ha ysBiIeHHI 1 (aHTa3ii, acomiaTHBHUX 3B’A3KaX,
OaraTtcTBi IHTYITHBHUX IpOIIECiB, €MOIiHIA Pi3HOMAHITHOCTI ¥ eMmaTiii-
HUX MOYYTTSX, SIKi 3AIMCHIOIOTECS Y Tporieci TBOpUoi AisitbHOCTI. Ha mymMKy
IICUXOJIOTIB [4], KpeaTHBHUI NOTEHIIaN — 1€ IICHXOCHEePTeTHYHA HaIlpyTa,
110 BUHUKA€E MK YCTPEMIIIHHSMH, MOJIMBOCTSIMU Ta PEAIBHUM JKUTTSIM
monuHU. BiH peanizyerscst y pedieKCHBHO-TBOPYOMY 3YCHIUI, CIIPSIMO-
BaHOMY Ha JIOCSTHEHHS paHillle HeAOCSHKHOTO, Ha peajli3allilo Toro, 10 /0
JIAaHOTO MOMEHTY He Oyino 3ailicHeHo. Ha ycTtpemutiHHS 3a Mexi camoro
cebe. 3a IOMOMOTOI0 TBOPUYOTO 3yCHJUIS JIIOAWHA MOXE 3J00YTH y CBOEMY
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XKHTTI Te, 0 Tl He OyJio JaHo BiJ MpHUpoaW abo B Mpolieci BUXOBAaHHS Ta
ocBiTH. BOHO i BU3HAYa€ YHIKANBHICTB 1 )KUTTEBY CTPATETiF0 OCOOMCTOCTI.

CyuyacHi npo0JeMHn eKOHOMIYHOTO PO3BUTKY IIOB’s13aHi 3 iHTEJeK-
TyaJli3amiero mpami, HalaHHSIM HaHBHUIOTO IMPIOPHUTETY IpoIecaM IPOLIy-
KyBaHHS HOBHX 3HaHb, SKi 34aTHI 3a0€3MEUUTH COLiaTbHO-EKOHOMIYHHN
mporpec 0yab-IKOMY CYCIiIbCTBY.

Jlitepatypa

1. BaxoBuu 1. M. Po3BHTOK KpeaTWBHUX IHAYCTpIiil: perioHaNbHUH
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OLLA /TUBE BUPOBHULITBO
SIK ®AKTOP ®OPMYBAHHS EKOJIOTTYHOI EKOHOMIKH

Isanosa H. FO.*, Koponwosa O. O.%, Kpynenko M. 1.2
HY «Kueso-Mozunsncora axademis», e-mail: n.ivanova@ukma.edu.ua,
Zkorolyovaco@ukma.edu.ua, *mariakrupenko167@gmail.com

VY cydacHOMY CBITi IIOXBHJIMHY JIIOAM KYIIYIOTh TOBapiB Maibke Ha
1 minesipa nonapis. Y 2018 p. us mudpa cknamana 862,823 mon. [1] Kymna
peueid, o MaroTh IUIAMH, IIPKA YM MPOCTO IepecTany NoAo0aTHCh Bac-
HUKaM, MaiKe ojpa3y ONMHHSAIOTHECSA Ha 3Baimmli. Bci pedi 31 3Banwmm cma-
JIIOIOTBCS, 3aMiCTh TOTO, 1100 MOBTOPHO OYyTH BHKOpHCTaHMMH abo mepe-
poGnenumu. [Ipu bOMy BUTpadaroThCs I[iHHI PECYPCH 1 3aBAAETHCS IIKOAA
HaBKOJIMITHEOMY CEpEIOBHINY. Y il CHTyamii BUKOPHUCTOBYETHCS TPaIH-
HifiHa Oi3HEC-MOJeNb «KYIyH — KOpPHCTYHCS — BUKHIai». Bece Oinpmie mo-
CITITHAKIB, €KOHOMICTIB 1 MEPECIUHUX TPOMAJISIH PO3YMIIOTh, 110 TaKy MO-
JIeJTb CTIO’KMBAaHHSA TpeOa 3MiHIOBATH.

Sk ToKa3am TOCITiHKEeHHS, OUThIT €(DEKTUBHUM € BUPIIICHHS HE JIUIIC
po0JIeMH CIIOKMBAHHS, aJie # 1 IPOOJEeMH HEEeKOJIOTIYHOrO0 BUPOOHHUIITBA,
T00TO (popMyBaHHS €KOJIOTiYHOI eKOHOMikM. OJHUM 3 HampsMiB (opmy-
BaHHSI €KOJIOTIYHOI EKOHOMIKH € Tepexij] 10 OIIa/IMBOTO i INPUEMHHIITBA.
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MoskHa BUIUTUTH AEKiJIbKa HMUIAXIB, SIKI MOKYTh BUKOPUCTOBYBAaTH
MiANPUEMCTBA JJIs eKoJiorizaiii BupoOHuITea. lle copTyBaHHS BiIXOiB;
BIIPOBAPKCHHSI MPOTPECHBHUX TEXHOJOTIH; pallioHaJbHE BUKOPHCTAHHS
MaTepialbHUX Ta MPHUPOIHUX PECYpPCiB; CTBOPCHHS Ta BIIPOBAKEHHA , SIKi
3MEHIIIYIOTh BiAXOIM BUPOOHHUIITBA; EKOJOTIYHO MPUHHATHA TEPUTOpiaTbHA
opraisamisi BUpOOHUIITBA; 3MCHIICHHS CTYICHS BHIYYCHHS KOPHUCHHUX KO-
MaguH 3 HaJp 3eMJli; KOMIUIEKCHE MepepoOIIOBaHHS Ta IPaBWIbHA YTH-
Ji3aris; CKOPOYEHHS BTPAT PeCcypciB MpH IX TPaHCIOPTYBaHHI, MOIH(DIKy-
BaHHI Ta MPH MepepoOTIOBaHHI B TOTOBUI MPOAYKT; 3aCTOCYBaHHS ajbTep-
HATHBHUX BH[IIB CHEPTIi Ta MaTepiaiiB; CKOPOUCHHS Ta JIKBIAIlisA BIIXOIIB,
SIKI IPU3BOJTH /10 3a0pYAHEHHSI HABKOJIUIITHBOTO CEPEIOBHUINIA.

OpnHi€ro 31 CXOQMHOK TEPEeXoay BijJ 3BUYAHHOIO BUPOOHHLTBA JI0
€KOJIOTIYHOTO € OINAJIUBe BHPOOHHUITBO. OliaJiuBe BUPOOHHUIITBO — L€
MeTOJIMKa opraHizauii BUpOOHMITBA, sika Oyna BHHaiineHa y SlnoHii Ta
3TOJIOM PO3TIOBCIOIMIIA CBOI IIPUHIIMITN HA iHIII 00J1acTi EKOHOMIKH, TaKi K
OINA/JINBA JIOTICTHKA, OIMIaUINBE OYAIBHUITBO TOMIO [2].

OmayinBe BUPOOHHIITBO — 116 METOIMKA BUPOOHMIITBA, LICHTPAIIb-
HOIO (iryporo SKOTO € CIIoKHBad. BUpOOHUIITBO Ma€e pPOOUTH TiJIBKH Te, IO
BHT1THO JJIS CIIOXKUBada. J{Jisl MOCATHEHHS Ii€l il OIaajInBa OpraHi3alis
MOCTIHHO BHOaIsse abo 3aMiHIOE HEMmOTPiOHI uM HeeeKTUBHI omepari. B
OCHOBI TaKOr0 BHPOOHHMIITBA JISKUTh CTBOPEHHS OC3IEPEPBHOrO MPOIECY
YCYHEHHsI BTpaT, L0 O3HAYa€ YCYHEHHS OyJb-sKHX Iiif, sSKi BUKOPHCTO-
BYIOTh PECYPCH, aJIe HE NPUHOCSTh KOPUCTb.

VY cBoiii kuusi «Toyota Production System: Beyond Large-Scale
Production» Tairi OHO BHAIHB [eKibka OCHOBHHX BTpAT, SKi HE IMpPH-
HOCSTh KOPHUCTI criokuBadam [3], a came: BTpaTH yepes epeBUPOOHHUIITBO;
BTPaTH 4acy d4epe3 OUiKyBaHHS; BTPATH Yepe3 HemoTpiOHe TPaHCIOpTY-
BaHHS; BTpaTH 4epe3 3aiiBi eramu oOpoOKM; BTpaTH 4epe3 3aiBi 3amacy;
BTPaTH 4epe3 3aiiBi IepecyBaHHs; BTpATH uyepe3 BUPOOHMITBO HESKICHOI
MIPOXYyKIii. ABTOp BBaXka€ 110 OCHOBHOIO ITPOOJIEMOIO € BTpATH Yepe3 mepe-
BUPOOHMIITBO, CaMe BOHH MPU3BOJIATH JI0 BCIX iHIIMX BTpAT.

Mizwnimre, Txedpi Jlaiikep y coiit kausi «Toyota Way Fieldbooky,
BHIUINB 1II€ OJHY BTpaTy, a caMe HepeaTi30BaHUi TBOPUYHMI MOTEHIIIaJ CITiB-
poOiTHHKIB. 3BiCHO, IO iA€i OMAAIMBOTO BUPOOHHWIITBA cymepedaTh ixaei
MacoBOTO BUpOOHMIITBA. [TocTae MHUTaHHS IMIONO MOUUILHOCTI BIIPOBAKEHHS
omauiMBoro BupoOHumTBa. Y KHM3i «Lean Thinking: Banish Waste and
Create Wealth in Your Corporation» asrop [[xeifimc Bymek mokasye 1o
MacoBe BUPOOHHIITBO y CEpEHBOMY Y JIBa Pa3H TipIle BiJl OMIAJIMBOTO BU-
poOHuITBA. AHANI3 OyB NMPOBEICHUI 32 TAKUMH MOKa3HUKAMH: IHBECTHIIII,
SKHX TOTpeOy€e BUPOOHMITBO; BUTPATH Ha PO3pOOKY Ta BIPOBAKEHHS;
BUTpaTH Ha BUPOOJICHHS IIPOIYKIIT; Yac, sIKKii TOTpiOEH HOBOMY HPOJYKTY,
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a0y BHUTH Ha pUHOK [2]. 3 MOCHIMKCHb aBTOpa BHUIUIMBAE, IO VIS MEpe-
XO/ly 0 HOBOT'O THITy BUPOOHHMIITBA TpeOa 3MIHUTH, SK MIHIMYyM, JBi pedi:
MEHEPKMEHT Ta MEHTAJIbHICTb.

3 "gacoM KOHIIETIIiS OIIa/UTHBOTO BUPOOHUIITBA TpaHC(HOpMyBaacs
Y KOHIIETIIIFO OIIAITHBOTO iATPHEMHHIITBA.

OmaanuBe MIIPHEMHUITBO — II€ KOHICTIisS YIPaBIiHHSA Opra-
Hi3aIli€r0, B OCHOBI SIKOi JISKUTH ies 1M030aBICHHS IiANPHUEMCTBA Bil He-
00O0B'sI3KOBUX BHUTpAT, alie IIe¢ HE O3HA4Ya€ 3MEHIIEHHS BHUTpPAT depe3 eKo-
HOMIO Ha fKOCTi 4n Macmrabi. OmaaimimBa opraHizamis Ipar€e poOWTH
TUNBKK Ti Aii, sKi crpaBai MOTpiOHI CIOXKHMBavy, Ti, 3a sKI BiH IUIATHTh
rpouti [4]. i mepexoxy O OIIaUIMBOTO mianpueMHunrsa Jxeiimc By-
Mek y cBoiii kum3i «Lean Solutions: How Companies and Customers Can
Create Value and Wealth Together» BuinuB ’ATh CXOMHOK: BU3HAYECHHS
LIHHOCTI; BU3HAYCHHS MOTOKY CTBOPCHHS LIHHOCTI; OpraHizailisi pyxy Io-
TOKY; JIO3BLJI CHOXKHMBAueBl Ha BHUTATYBaHHS NPOJYKTY; IOCTiHE BJIOCKO-
HAJICHHS MPOAYKTY [4].

[lincymoByroUr HaBeIeHE MOXHA CTBEPIKYBATH, IO (POPMYBaHHS
€KOJIOTIYHO{ €KOHOMIKH € BHMOTOIO Yacy. SIK TOKazaju IOCIiIKCHHS, Be-
JUKI KOPHOpAIii MOYWHAIOTh MOCTYIIOBO 3MIHIOBATH CBOE BHUPOOHHUIITBO,
BBOJISIYM BCE OUIBIIIE HOBUX €EKOJIOTIYHMX TEXHOJIOTiM 1 iHimiatwus. Ilim-
MPUEMCTBA TOYUHAIOTh NPOBOJUTH AKTUBHY €KOJIOTIYHY MOJITHKY Ta BHU-
KOPUCTOBYBATH NPUHIMUIIKM OINAUIMBOTO BHUPOOHHLTBAM. TakuM YHHOM,
OlIa/UIMBE BUPOOHHUITBO CTAE€ OJHUM 3 MOTYXKHUX (AaKTOPiB (HOpMyBaHHs
€KOJIOT1YHOT €eKOHOMIKH.
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AHAJII3 BITPOBAJI?KEHHSA
CUCTEMHU MEHEJIKMEHTY BE3IIEYHOCTI
B XAPYOBOMY CEKTOPI KUIBCBKOI OBJIACTI

Pomaenxo FO. M.
Cymcokutl nayionanshuti agpapruil ynieepcumen, e-mail: UMRpostoffice@gmail.com

Y xap4oBili IPOMHCIIOBOCTI OJHE i3 TOJOBHUX 3aBJaHb — 3aI0-
BOJILHUTH BHMOTH CITOXKHBAya MIOA0 OC3MEYHOCTI XapUOBHX MPOAYKTIB IS
Horo XWTTA i 3M0poB’s. Y OaraThox KpaiHaX CBITY BEAYyThCS iHTCHCHBHI
PO3pOoOKH HOBUX KOHIEMIiH €(pEeKTHBHOTO KOHTPOJIO SKOCTI 1 O€3MedHOCTI
xapuoBux npoxayktiB. HaiiBimomimmmu konuenuismu € HACCP — anani3
pU3UKY, 32 KPUTUYHUMH KOHTpoNbHUMH Toukamu, Hurble Technology —
TpaB'sHa TexHouoris, Predictive Microbiology — mporxo3yrmoua Mikpobio-
noris. Ha MiXkHapomHOMy piBHI HaiOijbllle BHU3HAYCHHS 1 MOIMIMPEHHS
oTpuMaJia KOHIENLis «AHai3 HeOe3MeYHNX YMHHUKIB Ta KPUTUYHI TOYKU
KOHTpOIO» (aurmikichkoro MoBoto “Hazard Analysis and Critical Control
Points” — HACCP). B ocranHi poku 3pocTae KiNbKIiCTh KpaiH, 3aKOHOZAB-
CTBO SIKMX BHMarae BIIPOBa/PKEHHS Ha IiIIPHEMCTBaX-BUPOOHHUKAX CUCTEM
VOpaBIiHHSA OE3MEYHICTI0O XapUOBHX NPOMYKTIB, IO 0a3yeThcs Ha KOH-
neniii HACCP. Llg cuctema € 00OOB’S3KOBOI0 B paMKaxX 3aKOHOJ/AaBCTBA
OUTBIIOCTI IMBILTI30BaHKUX KpaiH: €Bpocorosy, CIIIA, Kanamu, SImowii, Ho-
Boi 3enmannii Ta in. HACCP — MixkHapo/iHa cucTeMa aHalizy HeOe3meuHnx
(axtopiB Ta KoHTpoOItO y kpuTnyHux Ttoukax (HACCP — Hazard Analysis
and Critical Control Points), sika ineHTH(]IKYE, OIIHIOE I KOHTPOJIOE HE-
Oe3meyHi (hakTopH, M0 € BU3HAYAIEHUMHE JUIs OE3[IEYHOCTI XapUOBHX IIPO-
JYKTiB, IHTErpoBaHa B 3aK0HOAABCTBO €C, i1 BIPOBa/LUKEHHS 3aTBEPIKEHO B
VYkpaini 3akoHoM «IIpo OCHOBHI MPUHITUIN Ta BUMOTH JI0 O€3MEYHOCTI Ta
SKOCTI xap4yoBux MpoxaykTiB». Jlo 20 Bepecus 2019 p. cucremy HACCP
MAIoTh 3alPOBAIUTH Ha YCiX XapyOBUX BUPOOHUIITBAX.

3a maHUMH odicy Bime-TipeM’epa 3 MUTaHb €BPOIEHCHKOI Ta €BPO-
aTmaHTH9HOI iHTerpamii Ykpainm, ctanom Ha 1 ciuns 2018 poky mmmre
110 yxpalHChKHX HIIIPHUEMCTB Xap4yoBOi cepr Majli MPaBO Ha EKCIOPT B
€C mpoaykIiii TBAPUHHOTO MOXOPKEHHS. BianoBiIHO, BIPOBAKEHHS CHC-
TeMH 3a0e3nedeHHs] sKocTi i 6e3meku xapuoBux mpoayktie (HACCP) e
Ba)XJIMBUM €JIEMEHTOM PO3BHUTKY MI>KHAPOIHOI TOPTiBIIi.

Cepen OCHOBHHMX mpoOieM TpeOa BiI3HAYWTH, IO HE BCI M-
MIPUEMCTBA HA JAHUH MOMEHT MAalOTh MOXKIMBICTH BIPOBAKCHHS CHCTEM
YIPaBJIiHHS SIKICTIO Oe3nexu npoxykuii. Lle 3yMoBIIeHO BiACyTHICTIO Mpak-
TUYHOTO JIOCBiNy LIOZO BIIPOBA/DKEHHS CUCTEM YIIPaBJIiHHS SIKICTIO, He-
cTavero KBaTi(ikoBaHUX CIICHIAICTIB y cepi AKOCTI MPOITyKITii.
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[epmmmu na HACCP 3BepHynu yBary €KCIOPTEpH IMPOAYKTIB
XapuyBaHHS, SIKI MOYanyd BUBOAMTH CBOI TOBapH Ha €BPOINEHCHKI PHHKU.
JHepxaBa BimpearyBana, i 1 xoBTHsa 2012 p. Hakazom MiHAarpomomiTHKA
Ne 590 Oymo 3arBepmikeHo «Bumorum momo po3poOKw, BIPOBAIKEHHS Ta
3aCTOCYBaHHS IOCTIHHO MiOYMX NPOIELyp, 3aCHOBAaHMX HA HPUHIUIAX
Cuctemu ynpasiiaHsA Oe3rmeunicTio xapdoBux npoxaykrie (HACCP)». Ha-
6yB unaHOCTI po3ain VII 3akony Ykpainu «IIpo oCHOBHI IpHWHIHIN Ta BU-
MOTH 710 0€3MeYHOCTI Ta AKOCTI XapuoBHX MPOAYKTiB» (3akoH YKpaiH! Bif
23.12.71997 Ne 771/97-BP) 20 Bepecust 2016 p. B HbOMY BKe CKa3aHO
KOHKPETHO: y BCIX ONEpaToOpiB PUHKY XapyOBUX NPOJYKTIB MalOTh OYTH
NpUHAaWMHI Mporpamu-riepeayMoBu BripoBakenHs cuctemu HACCP. 1 Bera-
HOBJICHI TEPMiHH — TPH POKH 3 MOMEHTY HaOpaHHs YMHHOCTI Ili€] HOPMH,
t00TO 10 20 Bepecus 2019 p.

3pemroro, 18 TpaBHsa 2017 p. BepxosHa Paga Ykpainu yxBanuna
3akoH «[Ipo nmep)kaBHUI KOHTPOJIb 32 JAOTPUMaHHSIM 3aKOHOAABCTBA MPO
XapyoBi MPOIYKTH, KOPMH, MOOIYHI NMPOIYKTH TBAPHHHOTO ITOXOKCHH,
3M0poB’sl Ta Omaromonywdst TBapwH» (3akoH Ykpainum Big 18.05.2017
Ne 2042—-VIII), HOpMH SKOTO IIOCTYIIOBO 3aCTOCOBYIOTBHCA. 30KpeMma, [0
20 Bepecust 2019 p. HACCP mae OyTu 3anpoBaKeHUH Ha BCIX MOTYXKHOC-
TSIX 3 BAPOOHUIITBA XapUYOBHX MPOJIYKTIB.

Amnarizyroun cutyarito B KuiBChKiit 00JacTi, Cix 3a3HaYHUTH, IO
3apeecTPOBAHO OCHOBHHMX BHPOOHHUKIB XapyOBHX IPOJIYKTIB TBAPHUHHOTO
MOXO/KEHHSI 32 HAIpsIMaMu: M siCONepepoOHi NiAnpueMcTBa — 79; MOJIOKO-
nepepobHi mianpuemcrea — 38; pubornepepoOHi mignpuemcTsa — 36; mij-
MPUEMCTBA 10 320010 TBapuH — 42; ckiiaau, 0a3u, XOJIOIWILHUKU — 76;
BUPOOHHIITBO MPOAYKTIB OKinmbHUITBA — 11; BUPOOHUNTBO Sl Xapuo-
BOTO Ta SHIETIPOAYKTIB — 6.

JepxaBHUI KOHTPOJb 3MIHCHIOETHCS KOMIIETCHTHIM OPTaHOM. 3a-
XO/IU JIEP’KaBHOTO KOHTPOJIIO 3JIIHCHIOIOTHCS O€3 TonepekeHHs (TI0B11oM-
JICHHS) omeparopa pUHKY, KpiM ayIuTy Ta IHIIMX BUIAJKIB, KOJIH TakKe
TIoTiepeKEHHsT € HeoOXiJHOI0 YMOBOIO 3a0e3ledyeHHs eEeKTUBHOCTI Jiep-
’KAaBHOT'O KOHTPONIO. AYyJIHUT TOCTIHHO JIFOYMX IPOLENYp, 3aCHOBAaHHX Ha
npuniunax HACCP, mpoBoauThCs 32 yMOBH TOBIJOMIIEHHS OIleparopa
PHHKY HE Mi3HiIle HDK 3a TpHU poOOodYi JHI 10 3AiHICHEHHS Takoro 3aXO.y.
[ToBimoMIIeHHS HAACHITAETHCA PEKOMEHIOBAaHUM OIITOBUM BiIIIPaBICHHSIM
3a MICIIE3HaXO/KEHHAM (MiCLIEeM IPOXXUBAHHS) OIlEpaTopa PUHKY, 3a3Ha-
YeHUM B €IMHOMY JIepKaBHOMY PEeCTpi IOpUINYHUX 0¢i0, pi3maHmX 0cib —
MiIIPUEMITIB Ta TPOMAJICHKUX (OPMYyBaHb, Ta/ab0 BiMMPABICHHSIM EJIEKT-
POHHOT HOIITH Ha BiJIOBIAHY ajpecy olneparopa pUHKY, 3a3HaueHy B €1u-
HOMY JICPKaBHOMY PEECTPi IOPUIUYHUX 0Ci0, (Pi3UYHUX OCIO — MHiIIPUEM-
LiB Ta TPOMaJChKUX (hopMyBaHb, a0 BpyYa€ThCs OCOOMCTO il PO3IHUCKY
KEpIBHUKY YW NPEACTaBHUKY omneparopa pUHKY. Jlep)KaBHUH KOHTpOJIb
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3MIMCHIOEThCS Ha Oyab-sKiil crajii BUpOOHHLTBA Ta 00Iry Xap4oBHX IpO-
IyKTiB Ta KopMiB. [lepioguuHicTh 311ifICHEHHS IUIAHOBUX 3aXOJB JIepiKaB-
HOTO KOHTPOIIO KOXKHOI ITOTYXXKHOCTI BH3HAYA€THCS HA MIACTaBI PU3UK-
OpI€HTOBAHOTO I IXO/Y.

Jnst 3AiiCHEHHS IepKaBHOTO KOHTPOJIIO B KOMIIETCHTHOMY OpTaHi
KuiBcpkiii obmacTi mpamroe 91 mgepskaBHUI iHCHIEKTOpP. 3 METOIO MEepEeBipKU
BIIPOBA/DKCHHA Ta (DYHKI[IOHYBaHHS IMOCTIHHO MIIOYHMX IPOIENYp, po3pood-
nernx Ha ocHOBI nmpuHIHMmiB cucreMin HACCP, 3a nepre miBpiwas 2019 p.
NpoBeJIeHO 26 ayiuTiB. 3a pe3yJbTaTaMHu ayAnuTiB BCTAHOBJIICHO, 110 HA BCIX
MePEBIPEHHK MiANPUEMCTBAX YCIIIIHO BIPOBADKEHI Ta (PyHKIIOHYIOTH HPO-
Leyp, po3podeHnX Ha OCHOBI npuHImIiB cuctemu HACCP.

3BaKalOuM Ha BaXKIMBICTH BIIPOBA/DKEHHSI, 3aKOHOJABCTBOM IEpe/-
OadyeHo, 1m0 cepTudikailis MOCTIHHO MIIOYMX MPOLEAYP, 3aCHOBAHHX Ha
NPUHIMAIIAX CUCTEMHM aHali3y HebOe3nmeuHux (akTopiB Ta KOHTPOIIO Y KpH-
THYHHX TOYKaX, He € 000B’13k0Bor0. OBOB’A3KOBOIO € nassHicts IIpo-
rpam-niepenymoB cuctemu HACCP T1a iX mpakTuyHE 3acTOCYBaHHS MpPH
BHPOOHUIITBI XapIOBUX MPOIYKTIB.

OTxe, OE3MEYHICTh XapYOBUX MPOAYKTIB — BIJICYTHICTH PH3HUKY,
10 TIEPEBHIIYE PiBEHB, OQIMiiHO BU3HAHUI MPUHHATHHM JJIS CIIO’KMUBAYA.

AHaii3 HeOe3eYHHX YMHHHKIB Ta KPUTHYHI TOYKH KOHTPOIO —
KOHIIETILIs, sIKa repeadayae CUCTEMATHYHY ieHTH(IKAliI0, OLIHIOBaHHS 1
yIpaBJIiHHS YUHHUKAMH, 10 BIUIMBAIOTh Ha OE3IMEYHICTh Xap4OBHX IIPO-
nykriB. B Ykpaini BBeneHo B aito MikHapoauuii crannapt 1SO 22000:2007
«CucremMH ynpaBiiHHS OE3MEYHICTIO Xap4yoBHX IPOAYKTIB. Bumoru o
Oy/b-sSKUX OpraHi3alliif XapuoBOIo JIAHI[FOTay, HOro PO3pOOJICHO TEXHIYHUM
komiTerom MixuapoaHoi oprauizaiiii i3 cranmaprusaiii (ISO/TC 34, IIpo-
OykTd xapuyBaHHs) [8]. Mixrapomauii cranmapt [SO 22000 mpusHaua-
€TBCS Ul BHUKOPUCTAHHS OpPTaHi3alliiMM YChOTO JIAHIFOTa BHPOOHHIITBA
MIPOJYKTIB Xap4yBaHHs. AJjie Ha CbOTO/IHI, TOTOBHICTh OUIBIIIOCT] YKPATHCHKUX
MAPUEMCTB  XapyoBOi Taiy3i Majoro J0 3aKOHOAABYO 0OOB’S3KOBOTO
BrpoBapkeHHs cucteMu HACCP yike 3 1 ciuns 2019 p. € Heo4eBUAHOIO.

VY KuiBcbkili oGnacti piBeHb BrpoBapkeHHs cucremu HACCP
cxinanae 70-85 %. Binbir edexkTHBHO 1Ll cHCTEMa BIPOBAJKEHA Yy M’sic-
HOMY Ta MOJIOYHOMY ceKkTopi. B Toif ke yac HEeoOXiAHO BiA3HAYUTH, IO HE
yci miampueMcTBa Ha skux BrpoBamkeHa cuctema HACCP moxyTs 3a-
CBIUUTH PO ii €PEeKTUBHICTH TOMY IIIO € TIEBHI HEIOJIKU MpH ii po3poodii
Ta BIPOBA/DKEHHI, Ha L0 3BEpTae yBary IpH IepeBipkax BeTepHHApHA
cmyx6a. Ciin 3a3HaYUTH, 1110 HEOOXITHO MOCTIHHO BIOCKOHATIOBATH CHC-
edexruBHOCTI. {715t 1IbOTO HEOOXIAHO IMiJBHMIIYBATH PiBEHb 3HAHb 3 NMUTAaHb
Oe3reyHoCTi Xap4oBuX NpoaykTiB, BKMo4HO HACCP sk camux BUpOOHHKIB
Tax 1 iHCTIeKTOPiB JlepKIPOACTIORKHUBCITYKOH.
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3KOHOMWYECKHM POCT YKPAUHBI,
BO3MOXHOCTbD PA3BUTHUSA HA IIPUMEPE N3PANJIA

FBoowcvesa C. H.
Vorceopoockuii nayuonanshwiii ynusepcumem, €-mail: nikolaevna.s@gmail.com

CraTbs MMOCBSIIIEHA UCCIIEAOBAHIIO H3PAMITBECKON MIPAKTHKA CTHMY-
JIMPOBaHUSl 3KOHOMMUYECKOIO Pa3BUTUSI CTPAHbI, NPEIUIOKEHBI OCHOBHBIE
HaIIPABJICHUS BHEAPEHUS U3PAaWJIbCKOIO ONBITA B peAIMIX Y KpauHbL.

YKpanHa HaxOIUTCS B CTAAUM NEPEXOHON SKOHOMUKH B TEUECHUE
HECKOJIBKUX JECATKOB JIET. Takas 3KOHOMHUKa BapbUpyeT MEXIy coLua-
JIMCTUYECKON HKOHOMHUKOW M KamuTanuctudeckol. M mpu Bcem 3TOM ce-
TOJHS PUCYTCTBYIOT 3JIEMEHTHI MOHOIIOJIMU TPAKTHYECKH BO BeeX cepax
YCTPOMCTBA CTpaHbl: 00pa3oBaHUE, OpraHM3alus U (PUHAHCHPOBAHUC IIH-
TaHUs B TOCYJAApCTBEHHBIX YUPEKACHUSAX, pacTpeiesieHue 3eMelbHBIX pe-
CYpPCOB, MOHOIIOJIUSI PBIHKA Ha OMpPE/C/ICHHBIC MPOIYKTHI (HE(QTEIPOLYKTHI,
CeJIbXO3MPOYKTHI, MOJIOUYHBIE MPOIYKTHI, MSCHBIC MPOAYKTHI U Jp. A
ONTOBOM MPOJAKU CBOEH MPOAYKIIUU — CYNEPMApPKEThI, CETH Mara3uHoB H
T.1.), OOIIECTBEHHBIH TPAaHCIOPT, KPYMHBIE U CpPEIHUE MPOMEBIIIICHHBIC
MpeIIpUATHI, MeIUIMHCKoe obcmyxuBanne, CMU (cpexctBa maccoBoit
HHPOPMALIUH).

HexoTopsie MOHOTIONNH, 0COOEHHO CO CTOPOHBI TOCYIAPCTBA, BIIOJHE
ompaBaaHsl. Ho B 00mem, TeHIEHIMS K MOHOTIONHU HE JOJDKHA PacTd, HO
HaoOOpoT yMmeHbmaThea. KemmnOemnm MakKOHHEIT YTBEpXKIAeT, YTO BO
MHOTHUX YKOHOMHUYECKH OTCTaJIBIX CTPaHaX HEKOMIETEHTHOCTh TOCYIapCT-
BEHHOTO DETYJIHUPOBAHUA W KOPPYIIMU TMPEBPATUIINCh B TMOBCEIHEBHYIO
peanpHOCTh U Hanbonee BBIPAXEHHOW MPo0IeMOi B pa3BUTHH 3KOHOMHUKH.
B Hammx MOCTCOBETCKHMX CTpaHax, TOCYAapCTBEHHOE pEryJIupOBaHUE U
MOHOTIOJIASI COBMEINAIOTCS U CIIOCOOCTBYIOT Pa3BUTHIO KOppynuuu. Taxke
Maxkkonen u Ctermu bpro B cBoeit kKHUTE « DKOHOMHUKC: MPHHIUIIB, TPO0-
JIeMbl W MOJUTHKay, eme B 1990 romy OTMETHNIM, YTO COBETCKas rocy-
JApCTBCHHAs] 5KOHOMHUKa UKmiIa ceds [1].

MHoroneTHue HCCleA0BaHUsl MOKa3bIBAIOT, YTO €CTh MPUHIIMIIBI
Pa3BUTHSI, IPUEMIIEMBIC ISl BCEX CTPaH, TAK)Ke KaK M OIIUOKH B BEJCHUU
SKOHOMUKH cXOJHbl. Takue pa3Buteie ctpansl, kak CLA, Kanana, U3pawib,
ctpansl EC nmeroT o0mue KOpHH pa3BUTHA. DTO T€ CTPAaHBL, KOTOPHIE MBI
TIPUBOJIUM B MPUMEP B AUCKYCCHAX M Jebarax W UCCICTOBAHMIX OHA TEMY
YCIICITHON 3KOHOMHKH, M B TO K€ BPEMS: COIMAIbHOM 3alIMIIEHHOCTH,
pPaBEHCTBE, CIPABEAJIMBOCTH, IIPABOBOM 3aIUIIICHHOCTH CIIPABEJIMBOE pac-
npeneseHne oO0mmux Oyiar U oruiaTa TpyAa, KaueCTBO MEAWIIMHCKUX YCIYT,
OTCYTCTBHE, WM CBEJEHWE K MHUHHMYMY HHTEPHATHBIX JIE€TCKHUX YUPEK-
JIEHUH, OTCYTCTBUE WJIM MUHHUMAJbHOE MPHUCYTCTBUE KOPPYIMLHUUA, MOHOIO-
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quit u 1p. Arops! kuuru Jpu Cenop, Con Cunrep «Hanus yMHBIX mronei,
Hctopus M3paunbckoro 3KOHOMHYECKOTo uyna» [2] MOAYepKHUBaIOT He-
CKOJIBKO COOBITHI, KOTOpBIE CIOCOOCTBOBAIIM OBICTPOMY pa3BUTHIO M3pauis.

— CeTbCKOe XO03AHCTBO. [IoCTOSHHO TPHOBIBAarOIINE penaTpUaHTHI
HYXJIQJIUCh B IHILE;

— IIOCTOSTHHOE BOEHHas yrposa M3paumio, Kak MaJeHbKOM CTpaHbl,
BBIHY)KJICHHO YKpEIUIIa CTpaHy, KaKAbld MIKOJIbHHUK 3aKOHYMBIIHMK IKOIY,
00s13aH OBLT MPOXOAUTH CIIYKOy B apmum llaxanma, IMEIOT OMBIT pabOTHI C
000pyIOBaHUEM M PA3BUTHI JIUJICPCKIE KaU4eCTBa,;

— W3pannp — MajnieHbKas CTpaHa, BO3MOXXHOCTh Pa3BUTHsI OOIBIITUX
3aBOJIOB HET, IOTOMY OBLT aKICHT Ha Pa3BUTHE HAYKH U HAHOTCXHOJIOTHH.

Takoke ecTb onpeeneHHbIe 0COOCHHOCTH B Pa3HbIX cepax CTPaHBL

1) o6paszoBanue — L{eHTp TyXOBHOTO ¥ MHTELIEKTYaIbHOTO Pa3BH-
THSI, elle 3a70JIT0 10 o(UIMaIbHOT0 00pa3oBaHus rocyapcrsa Mapansp;

2) Murpauys. 31ech He CUMTAIOT Ye3KAFOIUX padoTaTh WIN YIUTHCS
JOAEH «yTeYKOW MO3roB». 34eCh MPUBETCTBYIOT OMBIT APYTUX CTPaH, JIO-
OAT STOT OIBIT IIEPEHUMATh, ¥ YaCTO BO3BPALIAIOTCS WJIM CTAHOBSATCS BEH-
YypHBIMH HHBECTOPaMH B Tocy1apcTBo V3panis;

3) TUMHYHBIH U3PANITBCKUN TIPEINPUHIMATENH — 00pa30BaH, HMEET
OTIBIT CITY’KOBI B apMUH U HE OOUTCS HEyad;

4) O3UTHBHBINA KU3HEHHBIH HACTPON M3PAWIIBTSAH ONpPEIeNseT UX
OTHOIIEHHE K HeyJadaM — 0e3 Hey/iad HeT MHHOBalnH;

5) akTHBHOE OTHOIICHHE K MPOUCXOISAIIEMY BOKPYT;

6) apmeiickuii onbiT. HeT cTporoil MHUIMATUBBI, BO3MOXKHOCTH TIPH-
HUMAaTh HECTAHAAPTHBIC PELICHUS.

Ilo maHHBIM HCCIEIOBAHUS MEXAYHAPOJHOH KOMIIAHMHU Transpa-
rency International Munexkc Bocmpusitus koppymiuu (Corruption Percep-
tions Index, CPI) [3] B Vkpaune — 32 Gamia u3 100, B To Bpems Kak y
Wzpamns — 61, a y cocenneii [lonpmm — 60 6amios, B Poccun — 28 6amios
n3 100 3a 2018 rog. DTOT moKka3aTens yaydmmuics 1mo cpasHernto ¢ 2017 r.
B YKpauHe Ha 3 Oayuia.

OXHOBpEMEHHO II0 YPOBHIO IEPCOHATIBHON CBOOOIBI HCCIENO-
BaTeNIbCKOM MekayHapoaHou kommanun THE LEGATUM PROSPERITY
INDEX [4] B YkpauHe ypoBeHb IlepCoHaNIbHOI cBoOob! B 2018 1. 52,6 Gasna
u3 100, B Poccun — 32,55 6annos, B Uspaune — 50,1, B Uexun — 76,42 Ganna,
B [Tompme — 65,11 6ammoB u3 100, 9TO TOBOPHUT O JOCTATOYHO BBICOKOM
YpOBHE CBOOOJIBI, 1 BOBMOKHOCTH CBOOO/IHO Pa3BHBAThCS KaK JJIsl CTPAaHBI
B 1I€JIOM, TaK W JUIsl TPaXKJIaH.

Takum 00pazoM, OBIITM TPOAHATU3UPOBAHBI HEKOTOPHIE TPOOIEM-
HblE cepbl YKpauHbl, U KaKk MOKET npuMep V3panis moMoub penmTs 3TH
npoOiemMsl. MBI yBUZENH, YTO YKpauHa MMEET MOTCHIUAN AJSI Pa3BHUTHA,
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HO OOpb0a ¢ KOppYIUHUEH U eJaHue HapoJia U MOJIUTUKOB JIOJDKHBI JAeicT-
BOBaTh Ha Oyaro ctpaHsl. 1 3T0 ABa OCHOBHBEIX (pakTOpa, Kakue OBl MHBEC-
TUIMW HE TIPUBJIEKAINCH, U Kakue Obl MHHOBAI[MM HE BHEAPSUINCH B pa3-
IH4HBIE cepbl, Bce OylneT HalmpacHO IPH NPUCYTCTBHHM MOHOIOJHH, KOP-
pynuuu. ['maBHOe TpeOoBaHUE 3alaAHBIX MAPTHEPOB YKPAaHHBI — CHHKEHUE
ypoBHs Koppynuuu. CoBmecTHas paboTa BIIACTH, OOIIECTBEHHBIX Opra-
HU3aLUi, JTI0JeH U COTPYIHUYECTBO C MEXIyHApOJHBIMU OpPraHU3alUsIMU
MIOMOJKET BBIBECTH CTPaHy U3 KpH3HUca.
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NHHOBAILIMOHHASA CTPATEI'A NPEAIIPUATHUA

Kocmumn FO. /1., Kocmun []. FO., I[Tycmosoii A. IO.
Xapvkosckuil HAYUOHAbHBIL YHUBEPCUMEN PAOUOIIeKMPOHUKU
E-mail: nsipatova@gmail.com

CeropHs, yCIOBUAX, KOTJa TIOCTOSTHHO PACTYT TEMITBI 1 MACIITa0OBI
IIPOU3BOJICTBA, CYLIECTBEHHO MEHSETCA <JIML0» CaMOro IPOU3BOACTBA,
YCUJIMBAETCA KOHKYPEHIUS MEXAY TOBAPOIPOU3BOAUTEISIMH, & PBIHOK YXKe
HE BOCIIPUHUMAET yCTapEBILINE TOBAPHI U U3JENIHsI, UHHOBAIIMN CTAHOBSTCS
KaTaJIM3aTOpPaMHU KaK 3KOHOMHYECKOIO, TaK U TEXHHUKO-TEXHOJIOTMYECKOTO
ycrexa npeanpustiil. biaarogaps akTHBHOM MHHOBAIMOHHOW JIEATENIbHOCTH
MPEIIPUATHA B CTpaHE O0ECIICYMBACTCS MaKpPOIKOHOMHYECKAs CTaOWIIb-
HOCTb, YKPEIUISIETCS U pa3BUBAETCS IPOMBIIUIEHHO-TIPOU3BOICTBEHHBIN TO-
TEHI[MAJI, SKOHOMHKA CTAHOBUTCSI CAMOJIOCTATOYHOM U KOHKYPEHTOCIIOCOOHOIA.

[pennpustus, 0COOCHHO MPOMBINUICHHBIE U KPYIIHBIC, SBISIOTCS
CO3UIATEISIMH M OJHOBPEMEHHO MOTpeOuTEeNsIMU MHHOBarwii. Kak cBu-
JIETENILCTBYET IPAKTUKA, IO CPAaBHEHUIO C MaJbIMU MNPEANPUATUIMHU Yy
KPYIHBIX MPEIIPUATHI OOJbIIE BO3MOXKHOCTECH I CO3JAaHUS U KCIOJb-
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30BaHMs MHHOBaIMA. OHAKO MaJbIe MPEAMPUATHS OBICTPEE PEarnpyroT Ha
KOHBIOHKTYPY PBIHKa M COOTBETCTBEHHO OBICTpEE pealn3yioT HOBIIECTBA U
YJIOBJIETBOPSIIOT WHHOBALMOHHBIA MOTpeOUTENbCKHN crpoc. Yepe3d WHHO-
BaIllMM TPOUCXOANUT IMPAKTHUECKOE HCIOJIBb30BaHUE HIEH M M300peTeHHIA,
YTO MPUBOIUT HE TOJBKO CO3JAAHUIO JTYUIIMX TEXHOJOTUH, HO U MPOU3BOJ-
CTBY BBICOKOKAYECTBEHHBIX U KOHKYPEHTOCHOCOOHBIX BHIOB IMPOIYKINH U
ycayr. IloatoMy komMmepdeckas peaqu3yeMOCTh NPH3HAETCA OJHUM U3
TJIABHBIX YCJIOBHH CO3/IaHUS M HCIOJIH30BAHUS MHHOBAIIMN Ha JIFOOOM TIpes-
NPUSITHH — KPYMHOM WJIM MaJioM, TOCYJAapCTBEHHOM M YacTHOM, COB-
MECTHOM H JIp.

[To cBoeil BHyTpeHHEH JIOTMKE UHHOBAIMM — 3TO HOBBIM MOMEHT B
KHU3HU NPEIIPUATHH, OCHOBA 3KOHOMHUYECKOTO ycIexa M oOecledeHus! ux
BBDKHMBAEMOCTH B YCIOBUSX KOHKYPEHLMH. DTO XOPOIIO YCBOMJIH 3apy-
OeKHble NPOMBILNUICHHBIE KOMIAHWUH, (UpPMBI, Kopropauuu. OHH oOcCy-
IIECTBISIFOT HEMAITbIe 3aTpaThl HA HHHOBALIMOHHBIE pa3paboTku. Hampumep,
B CHIA »tu 3arpatsl coctaBisitot 2,8 % x BBII, B BenmukoOpuranuu — 1,9,
B Beruu — 3,8 %. AnoHCKHE MPOMBIIUICHHBIC KOMIAHWN OTYHCIIAIOT Ha
HAy4HBIE HCCIeAoBaHUA U pa3paboTku 10 10 % oT Bcero o0bEMa IpoIax,
MTOHUMasi, YTO HaWOOJIBIITYI0 TPUOBLUIB, BBITOLY NPHHOCIT TOBaphl, H3TO-
TOBJICHHBIC C IPUMEHEHUEM COBPEMEHHBIX TIEPEIOBBIX TEXHOIOTHIA.

Kak mokaspIBafoT Hamy HaOMIOACHMSA, YKpauHa HE CTOUT B CTO-
pOHE OT MHpPOBOTrO mporpecca. EjxeromaHo mpoBOAATCS SpMapKd HHHOBA-
[IMOHHBIX TPOEKTOB, WACH W TEXHOJOTHH, B KOTOPHIX y4YacCTBYIOT Mpei-
CTaBUTENH HE TOJIBKO OTEYECTBEHHBIX, HO M 3apyO€KHBIX NPEANPHUSITHH,
¢upm 1 xomnanuii. Tak, B xone cocrosiBmmxcs B 2008-2018 romax sip-
Mapok Obuto mpezactaBieHo okoio 1400 WHHOBAIIMOHHBIX HIIEH U TEXHO-
JIOTHH, CO3JJAaHHBIX YYCHHBIMHU HaIeW CTpaHbl, moamucano ooxee 2000 mo-
TOBOPOB, B PE3ylbTaTe pealu3aliid KOTOPBIX MPOM3BENEHO HOBOH Mpo-
JTYKIUH OYTH Ha 1,2 MIIpJ IpH.

MHHOBanMOHHBIE HAPAaOOTKM B COYCTAHUM C PeaHM3alueil MMOIu-
TUKA W TPUHIAIIOB PECYpPCOCOCPEKEHHS B SKOHOMUKE TOIYYCHBI U B HBI-
HemHeM roay. C Hayaja TEKYLIEro rojia OCBOEH BBIITYCK 24 HOBBIX BHUJIOB
n3genuii. B mpom3BOACTBO BHEAPEHB >HEProcOeperaronife TEXHOJOTHH,
JOCTHUTHYTO CHIDKCHHE YHEPro3aTpaTHOCTH MPOM3BOJACTBEHHON NMPOIYKINN
B cpenHeM Ha 6,1 %. OpueHTaus npeAnpusITH Ha COBPEMEHHBIE TEXHO-
JIOTHH TO3BOJSIET UM YCHENIHO (YHKIMOHHPOBATh HE TOJNBKO Ha BHYT-
PEHHEM, HO M Ha BHEUIHEM PHIHKE, pa3BUBATh C 3apyOCKHBIMU IPEATIPHS-
TUSMU TAPTHEPCKUE CBSI3U, PACHIMPATH KPYT MOTpEOUTENeH CBOCH MPOIyK-
UM KaK B pecryOnuke, Tak 1 3a ¢€ mpeaenamu. Hampumep, 3a mepBoe moy-
roxue 2018 r. 0OBEMBI DKCIIOPTA YEPHBIX METAIIOB, CEIILCKOXO3SINCTBEH-
HOW ¥ IPYTHUX BHJOB MPOAYKIIMH C BBICOKOH T0OABICHHON CTOMMOCTBIO.
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Brnaromapsi MCHONB30BaHUIO JOCTHIKCHUI HAYKM W TECXHHKH, a
TaKXKe MEPeZIOBOr0 MUPOBOTO OIBITA OTCYCCTBECHHBIC MPEAIPUSITHS T00H-
BAaIOTCSl HE TOJBKO pecypcocOepeXeHNs, YBEIHICHUS BBIITYCKa KaueCTBEH-
HOW W KOHKYPEHTOCIIOCOOHOW MPOAYKIIMH, POCTa SKCHOPTHOTO IIOTEH-
opana, HO W yJIYYIISHUS CBOETO SKOHOMHYECKOTO W (PMHAHCOBOTO ITOJIO-
KECHHUS, 00€CTIeUeHUS [UINTENFHOTO )KU3HEHHOTO UK.

WuHoBamn — crieruduyaeckuii mpoaykT. OHU TPEACTaBIAIOT CO-
001 pe3ynbTaT KOMIUIEKCHOTO IIPOIIECCa, COCTOSIIETO M3 CO3IAHUS, pa3-
PpabOTKH, KOMMEPUYECKOTO MPUMEHEHHS M PaCIPOCTPAHCHUS HOBIIECTB, YIOB-
JICTBOPSIIOIIMX B KAXKIOM ClIydae KOHKPETHYIO OOIIECTBEHHYIO MOTPeO-
HOCTb. B 3TOM mpoliecce He TOJBKO COBEPUICHCTBYIOTCS TEXHHKA, TEXHO-
JIOTHSL W OpTaHU3allusl MPOU3BOJCTBA M TPyAa, HO U CO3AAIOTCS HOBBIE
MPOAYKTHI U YCIYTH, a 3a4acTyl0 OJHOBPEMEHHO TO W Jpyroe. MIHHOBauuu
SIBJISIFOTCS,, KPOME TOIO, OCHOBHBIM CPEJCTBOM IPEIINPHUATHUH B KOHKY-
peHTHOH OoprOe 3a HAaXOXKICHHWE W YKPEIUICHWE CBOCH HHUIM Ha PBIHKE
TOBapoB W ycuyr. [loaToMy mpennpusTHs DOJDKHBI 00JamaTh HE TOJIBKO
TIPOU3BOJICTBEHHON CTpaTeruer (4To, CKOJBKO W KOMY MPOU3BOIUTE), HO U
WHHOBAITMOHHOHN IOJIUTHKOMN, IMTO3BOJIIONICH MM 3aCTPaXOBaThCS OT MPOU3-
BOJICTBa HEBOCTPEOOBAHHOW, HE MOJB3YIOWIEHCS CIPOCOM TNPOAYKIUHU, HE
JIOITyCKaTh HEHY)KHBIX, HEIIPOU3BOJUTEIBHBIX 3aTpaT, N30eXaTh Kpaxa  T.JI.

Pa3paboTka HMHHOBAIIMOHHOW CTpaTerwy JOHKHA OMHUPAThCS Ha
crenyromiee:

— noJTydyeHue MHPOpPMAIMU O CYIIECTBOBAHUU KaKOTro-TuOO ompe-
JIEIEHHOTO HOBIIECTBA, OJM3KOTO K JACSITETbHOCTH JAHHOTO NPEIIPUSITHS;

— BCECTOPOHHUIT aHANIN3 CBOMCTB, KaUeCTBa M JAPYTHX MMApPaMETPOB
JTAHHOT'O HOBIIIECTBA;

— OIleHKa W 00OCHOBaHHE I1eJIeCO00Pa3HOCTH HOBIIECTBA B Ka-
4yecTBE OOBCKTa BHEIPCHUS, MPUMCHEHHUS, WUCIIONB30BAaHUS HAa JaHHOM
TIPEIPUSTHH;

— IPUHATHE PELLEHUS O IPUEMIIEMOCTH M OCYLIECTBIEHUNA UHHOBALUH;

— COOCTBEHHO OCYIICCTBICHHE M PACIPOCTPaHEHUE (peKiama) HH-
HOBAIWH.

HCO6XO}II/IMO TaK)X€ OTMCTUTH JBa BAXXHBIX MOMEHTA pCaJiu3alnu
HHHOBaHI/IOHHOﬁ TIIOJIMTUKH. HepBoe — OTO TO, YTO CTPEMJICHUEC K HHHO-
BallUsIM HE JIOJDKHO OBITh CaMOICNBI0 U OCYIIECTBIATHCS JIFOOBIMU CIIO-
cobamu u cpeacTBamMu. THHOBAaIIMOHHAS JESTETLHOCTD JOJKHA OMUPATHCS,
MIPEX/Ie BCETro, Ha 3APaBBIii CMBICT M PECYPCHBIE BOSMOXKHOCTH, a TakXKe Ha
LEJIECO00Pa3HOCTh, BAXKHOCTh U HEOOXOJUMOCTh OCYIICCTBIICHHS HMHHOBA-
UM B KOHKPETHBIM MOMEHT BpeMeHH. BTOopoe — MHHOBalMM HEINb3sl pac-
CMaTpHUBATh KaK PSAI0BOE OPraHM3AIIMOHHO-TEXHUYECKOE MEPOIIPUSTHE, BKITIO-
YyaeMoe B OW3HEC-IUTaH HpeAnpusThs. IHHOBaMU BCerza CBsI3aHbBI C OIpe-
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JICEHHBIMY 3aTpaTaMH, KOTOPBIC TOJKHBI 00s3aTEIFHO OKYIHUTHCS, ATh -
(ekT, xemaeMyto oTnady. bes mone3Ho# oTmaun I00ble HHHOBAUN TEPSIOT
CBOM CMBICI, CTAHOBSITCS MPAKTUICCKH HEHY)KHBIMHU, OecIione3HbMA. Pedn
UAET HE TOJIBKO O TEXHUYECKOW MM TEXHOJOTMYECKOH CTOpOHE BOIpOCa,
HO ¥ 00 9KOHOMHUYECKOM, T.€. KOMMEPUCCKOW Pean3yeMOCTH UHHOBAIUH, U
HE TOJIBKO [UTA TIPEIIPHUATHS, HO 1 00IIecTBa.

BeiBoabl. meromuiics Ha cerogHs B YKpauHE IPOMBIIUIEHHO-
MIPOM3BOACTBEHHBI M HAYYHO-TEXHUUECKUM MOTEHIMAT MO3BOJISIET HE TOJIBKO
HCIOJIb30BaTh, HO U PACIIUPATH 30HY MPUMEHEHHUsI HOBIIECTB, OBJa/IEBATh
HOBBIMH HAamNpaBJICHWAMHU U c(epaMd MHHOBAaNWH. DTO, B CBOIO OYepenb,
SIBIISIETCSL BAXKHBIM MHIMKATOPOM HapaliuBaHus 00bEMOB MPOU3BOJICTBA BO
BCEX OTpaciisiX W cepax SKOHOMHUKH, YCKOPCHHS HAYIHO-TEXHHYECKOTO U
00IIIECTBEHHOTO MPOIIEeCcCa, a TAK)Ke OBICTPEHIIIEro BXOXKICHUS PecITyOInKu
B YHUCJIO BBICOKOPA3BUTHIX FOCYAAPCTB MUPA.

METO/IbI OHEHKHN KOHKYPEHTOCIIOCOBHOCTH
NOPEAIIPUATUSA

Kupuii B. B., [lepecaoa E. B.
Xapvrosckuil HAYUOHATbHBIL YHUBEPCUTEN PAOUOITIEKIMPOHUKU
E-mail: nsipatova@gmail.com

[ToMrMO TEOpeTHYECKHUX HCCIIENOBAHUN CYIIHOCTH KOHKYpPEHIMH
1 KOHKYPEHTOCIIOCOOHOCTH BaXXKHBIM BOIIPOCOM SIBJISIETCS] €€ TMpaKTHYECKas
oreHka. Pa3paboTaHbl pa3nudHble METOIWKH OIIEHKH KOHKYPEHTOCIOCO0-
HocTH. OIHAKO YHHMBEPCAJIBHOTO M OOMIENPU3HAHHOTO IOJX0Ja K OIIEHKE
KOHKYPEHTOCIIOCOOHOCTH MPENPHUATHS Y KOHOMHCTAaMH B HACTOSIIIEE BPEMS
He BbIpaboTaHo. B TO ke BpeMsi HOTPeOHOCTH B OIIEHKE KOHKYPEHTO-
CrocOOHOCTH TOTO FJIM HHOTO TPEANPHATHS CYIIECTBYET, IIOCKOJIBKY B
YCIOBUSAX PBIHOYHON DKOHOMMKH OLIEHKAa CBOMX KOHKYPEHTHBIX MO3HLUN
ABJISIETCS HEOTHEMJIEMBIM 3JIEMEHTOM JEATENIEHOCTH JII000T0 X03SHCTBYIO-
mero cyowbekra. M3yueHne KOHKYPEHTOB M YCIOBHI KOHKYPEHIIMH B OTPACIIH
TpeOyeTcsl NPEANPHUATHIO B IEPBYIO OYEpedb ATl TOTO, YTOOBI ONPEICTUTh,
B UEM €ro IIPEUMYLIECTBA U HEJOCTATKU MEepel] KOHKYPEHTaMU, U CHEJaTh
BBIBOJIBI JIJIS1 BEIPAOOTKH COOCTBEHHOH YCTIEITHON KOHKYPEHTHOH CTpaTernu
U NOJJEPKaHUs KOHKYPEHTHOIO IIPEUMYILIECTBA.

BonbIIMHCTBO aBTOPOB paccMaTpHBAIOT KOHKYPEHTOCHOCOOHOCTh
NPEANPUATHS B LEJIOM, HE YUYUTBIBAas €r0 OTPACIIEBYIO IPUHAIICIKHOCTD.
ITpu 3TOM B Ka)kIOH OTPACIN SKOHOMHUKH MUMEIOTCSI OCOOCHHOCTH, KOTOPBIE
clegyeT yuduThIBaTh IpU OLEHKE. Tak, HalpuMep, BOIPOCH! OLEHKU KOHKY-
PEHTOCTIOCOOHOCTH MPEATIPUATHS YHEPIECTUKN CHCTEMHO HE HCCIICAOBAHBI,

218


mailto:nsipatova@gmail.com

CeKuisi eKOHOMIYHUX rpobriem

HE NpeaIoKeHa YHHBEpCalbHass METOJMKAa OLEHKH KOHKYPEHTOCIIOCO0-
HOCTH MPENNPUATHI JaHHOW OTPACIIH.

CymiecTByeT MHOXKECTBO KJIaCCU(HKALIUA METOIUK OLICHKU KOHKY-
PEHTOCIIOCOOHOCTH TPENNPHUATHS: M0 TEOPETUYECKOMY COJAEPKAHUIO, IO
(dopMe OTOOpaKeHUsI pe3yNbTaToOB OLIEHKH, MO (OopMe MaTeMaTHYeCKOH
CBsI3W TOKa3zaTeneil u psn apyrux [1]. s BeIpaOOTKM METOIUKH OIEHKU
KOHKYPEHTOCIIOCOOHOCTH aBTOTPAHCIIOPTHOTO IPEANPHUATHS IPEXKIE HC-
CIIeyeM CYIIECTBYIOIINE KJIACCHYECKHE METOABI B KOHTEKCTE MX CPaBHHU-
TEJIFHOTO aHaJN3a M BBIIBICHMS WX IIPEUMYILIECTB M HEJOCTATKOB. B pam-
Kax HCCIENOBaHUA OylIeM paccMaTpuBaTh COMCPKATEIBHYIO (KJIACCHYECKYIO)
KJIacCH(UKAIIIO METOJOB OLIEHKH KOHKYPEHTOCIIOCOOHOCTH KOMITaHHIA:

— MeTOAbI, 0a3upylouyecss Ha OLEHKE KOHKYPEHTOCIOCOOHOCTH
MIPOAYKIUH (IIPOTyKTOBEIE);

— MaTpu4HbIC METObI;

— MeTo[bl, Oasupyromuecs Ha Teopun 3()(HEeKTUBHONH KOHKYPEHLINU
(omeparoHHEIE);

— KOMIIJIEKCHBIE METOMBI.

IIponykroBeie meroabl, OasupyroUIHecs: HA OLEHKE KOHKYPEHTO-
cnocooHocmu RPOOYKYUU, NCTOPUUECKH MOXHO CUMTATh NEPBBIMH METO-
JlaMU OLICHKH KOHKYPEHTOCIOCOOHOCTH IPOMBIIUICHHOTO HPEANPHATHSL. JTa
TpyIIa METOJOB OCHOBBIBACTCS HA IPEAINOJOKEHHH O TOM, YTO KOHKY-
PEHTOCIIOCOOHOCTDh TPENIPHUATHS TEM BBINIE, YEM BBIINIE KOHKYpPEHTO-
CHOCOOHOCTb €ro MPOTyKIINH.

IToxasarens KOHKYPEHTOCTIOCOOHOCTH MPOMBIIUIEHHOTO HPEeANpH-
ATUA B MPOAYKTOBBIX METOJAAaX PACCUHUTHLIBACTCA YE€PE3 CPCAHCB3BCUICHHOC
3HauYEHHE Cpel MoKazaTesaell KOHKYPEHTOCHOCOOHOCTH MO KaKAOMY BHIY
NPOJXYKIUH, KOTOPBI B CBOKO OYepellb HAaXOIUTCS C MOMOIIBIO IKOHO-
MHUYECKOT0 U MapaMeTPUIeCKOro HHIAECKCOB.

[IpenmymiecTBaMH NPOAYKTOBBIX METOJOB SIBISIOTCS MPOCTOTA U
HarJSHOCTh OLIEHKH, a TAKXKe TO, YTO OH YYHMTHIBAcT OJHY W3 HauOoiee
Ba)XKHBIX COCTABJISIOIINX KOHKYPEHTOCIIOCOOHOCTH NPENIPHUSITUS — KOHKY-
PEHTOCIIOCOOHOCTD €r0 MPOIYKIIUH.

K HemoctaTkaM IaHHBIX METOJOB MOKHO OTHECTH TO, YTO OHH
MIO3BOJISIIOT MOJIYYUTh BEChbMa OTPAaHWYEHHOE IPE/ICTABIEHHE O IIPEUMY-
miecTBax M HEOOCTAaTKax B pa60Te OpeanpuATrsd, TaK KaK YYHUTBIBACTCA
TOJIFKO KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIMH M HE 3aTParuBaroOTCs APYyTrHe
ACTICKTBI ACATCIIBHOCTU HPEAIIPUATHA. KpOMe TOTO, IPU OLHEHKE COOTHO-
IIEHUS «IIEHa Ka4eCTBO» HE YUMTHIBACTCSI CTEIIEHb MHHOBATHBHOCTH IIPO-
JOYKIMH, UIMEIOIIEH CyIECTBEHHOE 3HAYEHHUE NPH MO3UIMOHIPOBAHNH TIPO-
JQYKIMH Ha PhIHKE.

Mampuunsie Memoosbl OLICHKN KOHKYPEHTOCIIOCOOHOCTH OCHOBBI-
BAalOTCSl Ha MOCTPOCHHUH €IMHOI MaTpHIbl Ha 6a3e pacCMOTPEHUS MpoIec-
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COB KOHKYPEHLIUM B JAMHAMHKE, OIpeJeNIeHHs MecTa MCCIeSyeMOH KOM-
MIaHUU ¥ BBIOOpa MapKETHHTOBOW CTpaTernd. B OCHOBE METOAMKH JIEKHT
aHaJIN3 KOHKYPEHTOCIIOCOOHOCTH € y4ETOM XM3HEHHOT'O LUKIIA MPOIYKIIUH
npennpusaTiia. Hamboree KOHKYPEHTOCTIOCOOHBIMH CUUTAIOTCS T€ TIPEITIPHUS-
TSI, KOTOPBIC 3aHUMAIOT 3HAYUTENBHYIO OO Ha OBICTPOPACTyIIeM PHIHKE.

[IpenMytiecTBOM 3TOTO METOAA SABJIAETCA TO, YTO NPH HATHINH
JOCTOBEpHOH wWHpopManun 00 0o0BeMax peamu3allid METOJ IO03BOJIIET
00eceuynTh BBICOKYIO PETPE3CHTATHBHOCTH OICHKH. K HemocTtaTkam Me-
TOJIa MOYXKHO OTHECTH HEBO3MOYKHOCTP IIPOBEACHUS aHAIN3A IPUIHH HPOTC-
XOJISIIIET0, YTO OCJIOKHSET BBIPAOOTKY YIPaBJICHYECKUX PEILICHHUN.

Onepayuonnslii ROOX00 3aKIIIOUAETCS B COMOCTaBJICHUHM 3KOHO-
MMUYECKHUX IOKa3aTeseil 1eATeIbHOCTH UCCIIeNyeMOI MPOMBIIIIEHHON KOM-
MIAaHUM C MJCHTUYHBIMM MOKa3aTeIsIMH KOHKYPEHTOB, IIOCJIE Yero Haxo-
JIUTCS CpPEAHEB3BEIICHHOE 3HaYeHHE TaKUX MOKa3aTelNei.

OreHKa BHITIOJHEHHS OTIEPALAI OCYIIECTBIIIETCS ¢ TIOMOIIBIO T10-
Ka3arenel, KOJMYECTBO KOTOPBIX BAPBHPYET M MOXKET JTOCTUTATh HECKOJIb-
KHX JIECATKOB (OT PEHTA0EIhbHOCTH W JHKBHIHOCTH O TEKYYECTH KaJIpOB,
CTETICH! yIOBICTBOPCHHOCTH KOHTPAreHTOB M CHOCOOHOCTH TPEATIPHATHS
aIalITHPOBATHCS K HOBOBBEIICHHSM).

Komnnexcuolii (Komounuposannliil) no0xo0 SBISICTCS UHTETpa-
LHeH BEJIMYMH TEKyIIel KOHKYPEHTOCTIOCOOHOCTH NMPOMBIIIICHHON KoMIa-
HUHU U €ro KOHKYPEHTHOTo moTeHnuana. OueHka KOHKYPEHTOCITOCOOHOCTH
MpEeanpusATHS B pPaMKax ITaHHBIX METOMOB BEJETCA HAa OCHOBAaHHM BBIIE-
JICHHUS HE TOJBKO TEKYyIIel, HO U MOTCHIIHAFHONH KOHKYPEHTOCIIOCOOHOCTH
MIPEIIPUATHSL.

Texymmast ¥ MOTEHIMAIbHAS KOHKYPEHTOCIOCOOHOCTh U HX COOT-
HOILICHHUA B PaMKax HMHTETPAJIBHOTO IOKa3aTesisi KOHKYPEHTOCIOCOOHOCTH
NIPEATIPUSATHS B 3aBUCUMOCTH OT METOJla MOTYT BapbHpoBaTh. Tak, B psje
ciaydaeB Tekymiasi (peajbHas) KOHKYPEHTOCTIOCOOHOCTH OMpeselseTcsl Ha
OCHOBaHHMH OIIGHKHM KOHKYPEHTOCIIOCOOHOCTH IPOJYKIUH HpEeANpHUsTHS,
MOTEHIMAJIbHA — IO AHAIOTHM C METOJAaMH, OCHOBAaHHBIMH Ha TEOPHUHU
3¢ eKTHBHON KOHKYPEHIIHH.

OnpezeneHne noKa3aTelel I OIEHKN B paMKax JaHHOTO MeTo/a
OCYILECTBJISIETCSI 3KCIEPTHBIM IyTEM Ha OCHOBAaHUM Pa3IMYHBIX OLEHOU-
HBIX Tabnum 1 MaTpull. K 10CTOMHCTBAM IOX0/1a MOXXHO OTHECTH TO, YTO
OH YYHTHIBACT HE TOJIbKO JOCTUTHYTHII YPOBEHb KOHKYPEHTOCHOCOOHOCTH
MIPEIIPHUATHSA, HO U €r0 BO3MOXXHYIO IWHAMHKY B OyaymeM. B To ke Bpems
KOMIUIEKCHBIH IO/IX0/1 TOBTOPSIET HEJOCTATKH BKIIIOYCHHBIX B ce0sl paHHEe
PACCMOTPEHHBIX METOA0B. Takke ATOT MOAXOX OTIMYaeTCi CYOBEKTHB-
HOCTBIO B IPOLECCE MEPEBOAA E€AMHUYHBIX IOKa3zaTelell KOHKYPEHTOCHO-
COOHOCTH B OTHOCHUTEIJIEHBIC BEINIHHBL.
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BoiBoabl. 13 M3710)kKEHHOTO CIIEYeT, YTO MOAXO/IBI K OIEHKEe KOHKY-
PEHTOCIIOCOOHOCTH MPOMBIIIIEHHOTO MPEANPUATHS Pa3BUBAJIHUCH B 3aBH-
CHMOCTH OT TIpeIMETa WUCCIIEAOBAHIS, KOTOPEIA HAXOAWICS B LIEHTPE BHHU-
MaHHUSl COOTBETCTBYIOLIETO SKOHOMHYECKOrO IEpUoja, a Takke obiactu
WCCIICOBAaHMS aBTOpA. YHUBEPCATHHOW METOMUKH OLEHKH KOHKYPEHTO-
CHOCOOHOCTH NPEANPUATHS B HACTOAIIEE BpeMs HE CYIIECTBYeT. DTo 00y-
CJIOBJICHO TEM, YTO KaKIBIH U3 CYIIECTBYIOIINX ITOJX0J0B 00JIaiacT psAIoM
HEJIOCTaTKOB. B OCHOBHOM OHH CBOISITCS K CYOBEKTUBHOCTH U YCIOBHOCTH
OIICHKH, CIIOKHOCTH CO3/IaHUS MCUYCPIBIBAIOMICTO MepedHs (HaKTOPOB IS
aHaJIM3a, HEBO3MOXKHOCTH CPaBHEHUS C MPEANPUATUIMHU-KOHKYPEHTaMU U3-
3a WX TOCTOSHHOW IMBEPCHU(HUKAINN, HEYCTKOMY OIPEICICHUIO TPAHUI]
TOTO WJIM MHOTO pbIHKA. BBIOOp TOro MM MHOTO METOJa OLEHKH KOHKY-
PEHTOCTIOCOOHOCTH TOJDKEH 3aBHCETh OT Il M 3ajad, KOTOPHIE CTaBHT
nepen coOOM MpeAnpusiTHE, a TakKe OKJPKeTa, KOTOPBIH OHO MOXKET BBI-
JIETTUTh Ha TMIPOBEJICHNE OIICHKN KOHKYPEHTOCIIOCOOHOCTH.

PBIHOK TEJJIEKOMMYHUKAIIMOHHBIX YCJYT

Kocmun FO. []., Kocmun /1. FO., Ilycmosou A. FO.
Xapvrosckuil HAYUOHALHBIL YHUGEPCUMEm PAOUOIIEKMPOHUKU
E-mail: nsipatova@gmail.com

VYKpauHCKU PBIHOK COTOBOM IOJBUXHOW CBSI3U JUHAMHUYHO pa3-
BHBAaETCs, OCTaBasACh OJHUM W3 HaWOOJiee WHBECTHIMOHHO TPUBJICKATEIh-
HBIX CETMEHTOB TEJIEKOMMYHHMKAIIMOHHOTO PBIHKAa CTpaHbl. KpymHeimue
OnepaTopbl TEIEKOMMYHUKALUUH YKpaWHbl aKTHMBHO MNPOJOJIKAIOT CTPOU-
TETHCTBO OOIIEHAIMOHAIBHBIX CeTel COTOBOW CBs3M. Peanmuzaiust 3TuX 1ia-
HOB B OJImKaimield NEepCIeKTHBE MO3BOJIUT OOecredYnTh abOHEHTOB pPaB-
HBIMH YCJIOBHSIMH Ha BCEH TEpPUTOPUH YKPAWHBI U MIPEeIyCcMaTPUBAET YHH-
¢ukamyro Habopa MPeIOCTaBIAEMBIX OCHOBHBIX U JIOMOJHUTEIBHBIX YCIYT,
TEXHUYECKUX PEIIECHUN, a TaK)Ke OpPTraHHU3allMi0, MEKCETEBOI0 HAIlMOHAJIb-
HOTO M MEXIYyHapOJIHOTr0 POYMHHIa, B TOM 4YMCJE JAJISl YCIYyT HA OCHOBE
nepenadyu gAaHHbIX. HopMmanbHOE (yHKIITMOHUPOBAHUE COBPEMEHHON SKOHO-
MHUKH HEBO3MOKHO IPEACTaBUTh 0€3 MOOMIBHOI TenehOHHN.

Ilenpb, koTOpas ycTaHOBJIEHA B 3aKOHOJATEIHCTBE O TEJIEKOMMYHH-
KalUsX, SBISETCS 00CCIIEYCHUE MTOBCEMECTHOTO MPEAOCTABICHHS TEICKOM-
MYHHUKAIMOHHBIX YCJIYT JOCTATOYHOTO acCOPTUMEHTa, 00bEMa U KavyecTBa
MyTEM OrpaHUUYEHHOTO PErYJIMPOBAHUS PHIHOYHBIX OTHOIICHUH MJISi COACUCT-
BUA 3(P(PEKTHBHOMY (DYHKIIMOHMPOBAHUEO OTKPBITOTO ¥ CIPABEIUTBOIO KOHKY-
PEHTHOTO PBIHKA. DTa IeJb TaKKe SABISAIOTCS U IIPH JINIEH3UPOBAHUH OTpa-
HUYEHHOI'O paJuoyvacTOTHOIO CIIEKTpa, XOTSA, MHOTHE €€ HE XOTIT BUJIETb.
s pemieHnss 3Toro Bompoca B YKpawHE B IEPBYIO OUepeas HEOOXOIMMO
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BBISIBUTh, B YEM CYTh HECOBEPILEHCTBA ACUCTBYIOLIEH B YKpauHe 3aKOHO-
JaTeNIbHOM CHCTEMBI YIIPABJICHUS M PEryIHPOBaHUS B CYLIECTBYIOIIUX pea-
JUSAX Pa3BUTHA PHIHKA TENIEKOMMYHHUKANNH, 1 YE€TKO OTPEICINTH LIENIN BBe-
JICHUSI IPUHINIIA HEHTPATEHOCTH TEXHOJIOTHH.

JeiicTByIoIas cucteMa JIMIEH3UPOBaHUS PaIMOYacTOTHOIO CIIEKTpa
«HE JHIIeHa HEeJOCTATKOB» IPHU MONYUCHHUU JHIEH3UATOM SKCKIFO3UBHBIX
IpaB Ha FKCIIOJNB30BAaHHUE OTACIBHBIX IOJIOC YaCTOT: JIMICH3WATa IpOBe-
PSIOT, U OH 00s13aH IUIATUTHh B TOCYAAPCTBEHHBII OIOpKET cOOp 3a MpaBo
HCTIONB30BaHUs CIEKTpa. BMecTe ¢ TeM, OTCYTCTBYIOT KaKue-TH00 00s3aH-
HOCTH JIMIICH3WATa IOBBHIMIATH S((EKTUBHOCTh HCIIONB30BAaHHUA TAHHOTO
€My CIIEKTpa paJnoyacToT, Ja U CaMU KPUTCPHUH s OleHKHA 3(hdek-
TUBHOCTU KaK TaKOBble B YKpaWHE HE ONpe/eNeHbl; B paMKax OJHOW pa-
JUOTEXHOJIOTHH HCIIONB30BAHHUE IIOJIOC YaCTOT MOXKET OBITH SKCKITIO3HB-
HBIM, @ OTJENbHBIX IOJIOC YaCTOT — HAa YCIOBHUSX OOECHEYCHUs AIIEKTPO-
MAarHuTHOM COBMCCTUMOCTH, TO €CTb MCXOJd W3 MpUHIHIIA ((HepBLIﬁ npu-
€N, TEePBBIA IMOCTABII; OIepaTop 00sS3aH NOMONHUTEIFHO MONTYyYHTh OIHY
JIMIEH3MIO B cepe TeIeKOMMYHHKALMH, MIMEHHO KOTOpas M HaKlaJbIBacT Ha
9TOr0 CyOBEKTa OINpeeIEHHbIE JUIECH3UOHHBIE 00s3aTeNbCcTBA 10 Pa3BU-
TUIO UH(PPACTPYKTYPHL

Kak mpasmiio, cymiecTByromas NpakTHKa MOKa3bIBAeT, YTO «IKCK-
JIFO3UBHBIE TOJIOCHI YacTOT» OepyTcsi CyOBEeKTaMHU XO3SHCTBOBaHMS ISt
MTOBBIICHUS WHBECTUIIMOHHON TPUBIIEKATEIFHOCTH KOMITAHWH, WITH IS TOTO,
9T0 OBl B JAalbHEWIIEM IEPENpOIaTh TAKOTO CYOBEKTa XO3SIHCTBOBAaHUS C
3TOM JIMLIEH3UEN 110 OUYEHb BBHITOJIHOM IIEHE.

PeanpHOCTBIO YKpamHBI B cepe HCIOIB30BAHUS PAIHOYACTOT-
HOTO CIIEKTpa SBIACTCS (PaKTHUSCKH €ro JeTalbHas He UCTIONb3YeMOCTh (He
OCBOEHHOCTbH) B IOJTHOM 00BEME: C OJHOW CTOPOHBI JIMIEH3HAT, MOTyYHB
CIICKTP Ha IpaBax dKCKIIFO3UBHOCTH, HE CIICHIUT UJIA HE MOXKET €ro OCBOUTH
10 BCEH TEPPUTOPHU PETHOHA B COOTBETCTBHM C JIMLEH3HMEH, BBHIY OT-
CYTCTBUA I/IHBCCTPIHI/Iﬁ, OrpaHNYMUBaAACh OCBOCHHWEM CIICKTpaA, a4 3HAYUT, U
TEPPUTOPUEH NIPENOCTABICHUS TEIEKOMMYHHKALMOHHBIX yCIIyT, HAIIPUMED
B 00J1aCTHOM LIEHTPE U OJJHOM-/IBYX PaiOHHBIX IEHTPaxX; C IPYroil CTOPOHBI —
CHICIHAJIBHBIC TTOJIB30BATECIIN, KOTOPBIC MHOTOKPATHO PE3CPBUPYIOT UCIIOJIb-
30BaHUE CHEKTPA YaCTOT JJIsl CBOMX MOTPEOHOCTEMH, KaK Uil MUPHOTO, TaK U
JUIS BOGHHOTO BpeMeHH. [Ipu 3ToM (akT pe3epBHpPOBAHMS CIEHATIbHBIMU
TIOJIb30BATEISIMHE TIOJIOCHl YacTOT (PaKTHYECKH OJIOKHMpYeT e€ HMCIOJIb30Ba-
HHE OOUTMMH TOJIH30BATEIIIMHU, HE3aBUCHMO OT TOTO, Ul KaKOTO BPEMEHHU
oHa Obla 3ape3epBupoBana. [Ipu 5TOM crienyanbHBIe MOJIB30BATENIN OCBO-
OOXKIEHBI OT YIJIAThl €XEMECSYHOTO cOopa 3a mpaBa HCIIOJIb30BAaHMS pa-
JIMOYaCTOTHOTO pecypca, W BOOOIIe, OT KaKoH-JIM0o (HMHAHCOBOW OIEHKH
3¢ PEKTUBHOCTH UCIIOIB30BAaHHOTO UMHU pecypca. To ecTb, rocy1apcTBo Kak
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Obl He TpaTUT (PUHAHCOBBIH PeCypc Ha Pa3BUTHE CHEKTPa PaJuO4acToOT JUIs
CrenMasIbHbIX I0JIb30BaTeNel, HO C IPYroi CTOPOHBI — HE TIOJy4aeT «apeH]-
HYIO TIaTy» 3a €0 UCIIOIb30BaHUE OOIIMMHU MOTb30BATEIAMH.

B cBoro oueperb, HEIKCKITFO3UBHBIE 10JI0CH! YacToT 2400-2483,5 MI'1t
n 5250-5350 MI'm yxe HacTOJBKO OCBOEHBI, UTO BO MHOTUX PErHOHax
OJlHa | Ta K€ T10JIOCA YaCTOT HNPOIHMICH3UPOBAHA HECKOJIIBKUM OIlepaTopam
Ha YCJIOBHAX O0ECIEUYCHUS 3JICKTPOMArHUTHON COBMECTHMOCTH (TIPUHIINI
«TIEePBBIN MPUIIEN, IEPBHIA IIOCTaBUI»). AOOHEHT UMEeT BO3MOKHOCTD T10-
JYYHUTHh TEICKOMMYHUKAIMOHHYIO YCIYTy MPaKTHYECKH Ha BCEH TEppHUTO-
PHH PETHOHA, TAE eCTh 30Ha OOCITy)XKMBaHHS 0a30BBIX CTAHLIUH OJHOTO U3
OTepaTopoB, KOTOPHII MOITYyYMIT TULEH3HUIO.

Heo0XomiMMo OTMETUTB, YTO CYOBEKT XO3SIMCTBOBAHHS CTAHOBUTHCS
peaJbHBIM OIEPAaTOPOM TEIEKOMMYHHKALMA TOJBKO MOCJIE TOr0 KakK OH:
MOJTYYWJI JIMLEH3UIO HA IPaBO II0JIb30BaHHS PaIU04acTOTaMH; MOCTPOMII
COOCTBEHHYIO HH(PPACTPYKTYpPY TEIEKOMMYHHKALMOHHOM CEeTH; Havaj mpe-
AOCTaBJIATh TCJICKOMMYHUKAIIMOHHBIC YCIYTrd € HOMOUIBIO COOCTBEHHOM
TEJICKOMMYHHUKAIMOHHOM ceTH. IIpu 3TOM Ha KakAOM M3 ONpEeNEHHBIX
YPOBHEH Tocy1apcTBO OCYIIECTBISIET MPOBEPKH MM KOHTPOJIb OTIEPATOPOB
(IpeTeHAEHTOB) /U KOHTPOJIS JOCTHXKEHHS ILeNeil TocylapCTBEHHOTO pe-
TYJIMPOBAHUs PHIHOUHBIX OTHOIIEHMH. Ho menm 3TUX NpoBEpoK HE OIpaB-
JIaHBI, TIOCKOJIbKY OTCYTCTBYET OCHOBHOM OOBEKT IPOBEPKH — TO, KaKUM
00pa3zoM orepaTop HPEerOCTaBIsIeT TeIEKOMMYHHUKAIIMOHHBIC YCIYTH C HC-
MOJIb30BAaHUEM MPEJIOCTABICHHOTO €My Ha IpaBax MCIOJIb30BaHMS, PAIHO-
4acTOTHOTO crexTpa [1].

Takum 00pa3oM, PaguOYaCTOTHBIM PECypc HEOOXOIUMO OICHH-
BaTh KaK KOMIUIEKCHOE IMOHSTHE, KOTOPOE BKJIIOYAET HE TOJIbKO «B3SITHE B
apeHy» CyObEeKTOM XO3SHCTBOBAHHUS YaCTH PaJMOYACTOTHOTO CIEKTPa, HO
U TOCJIEyIOlIee MOCTPOCHUE 3TUM CYOBEKTOM COOCTBEHHOW MH(PACTPYK-
TYpBI TEJIEKOMMYHHKAIIMOHHOM CeTH, KOTopas clocoOHa obeclieYnTh Ipeso-
CTaBJIEHUE TE€X TEJIEKOMMYHHKAIIMOHHBIX YCIIYT, IO/ KOTOPHIE BBIACISIINCH
MIOJIOCHI YacTOT, BCEH TEPPUTOPUM PErMOHA WM Ha WX 4YacTH, B COOT-
BETCTBUH C COIJIACOBAaHHBIMH JIMIIEH3MOHHBIMHU ycioBusiMU. C Ipyroii cro-
POHBI, peaJIbHBIE OIIEPaTOPhl HYKAAIOTCS B ONIEPATHBHOM IIPHHSTHU pelie-
HUSI 110 Pa3BUTHIO TEXHOJOI'MH CBOEH MH(PACTPYKTYPHI TEIEKOMMYHHKa-
HHOHHOﬁ CECTHU, TEXHOJOTHUN W ACCOPTUMEHTA MPEIAOCTABIAECMBIX TCJICKOM-
MYHHUKAIMOHHBIX YCIyTI M B IIEPBYIO OYEpEelb MCXOAS KOHKYPEHIMH, XO-
3UCTBEHHBIX M SKOHOMMYECKHX pealuil MNpeloCTaBJIEHUS YCIYr, CTOM-
MocTH obopymoBanus u np. [2, 3]. Ho npuHsATHE HOBBIX 3aKOHYEHHBIX BEP-
CHH TENEKOMMYHMKAI[MOHHBIX CTaHIAPTOB pACTIHYTO II0 BpPEMEHH, a
BEPCUM TNPOOHBIX CTAaHIAPTOB AOPAOATHIBAIOTCS C YYETOM AKCILTyaTalluu
KaK ITWJIOTHBIX POEKTOB CETH CBSA3M HOBOTO MOKOJICHUS/YPOBHS yCIyT, TaK
U TIpH IKCIUTyaTallil KOMMepYecKux cereil. OpHEeHTHpOBaHHE Ha 3aKOH-
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YEeHHBI U anpoOMPOBAaHHBIA CTaHAApT B YKpauHe (PaKTHYECKU «OTOIBH-
raeT» ero BHeJIpeHHe, 1o KpaiiHel Mepe, Ha JBa—Tpu rona. Kpome rtoro,
OIBIT MUPOBOH TEIEKOMMYHHKAIIMOHHON OTPaciy MOATBEPXKIAET TEXHO-
JIOTHYECKYI0 HEOOXOIMMOCTh CO3AaHUS CETEH, B KOTOPHIX TEXHOJIOTHH Pa3-
HBIX TIOKOJICHUH NCTIONB3YIOTCSI OTHOBPEMEHHO.

B03MOXXHOCTH OCMBICIHTE BBEICHHS PBIHOYHBIC OTHOIICHUS B
YIPaBICHUHU CIIEKTPOM (pecypcoM) M Iepenadd IpaB Ha HCIIOIb30BaHHE
PanrovacTOTHOTO CIIEKTpa KaK roCcyJapcTBEHHOTO Pecypea, Ienecoo0pasHo
CPaBHHTH C apEHIOH rOCYIapCTBEHHONW HEIBIXMMOCTH (TaldI. 1).

Tabnuma 1

CpaBHelme npapa Ha HCIIOJIb30BAHUE PATUOYACTOTHOI'O CIIEKTPa
C apeﬂzloﬁ HCABUKUMOCTH

HpaBo Ha MCII0JIb30BaHUA

YeHUe MpaBa

JIMICH3WHU WJIN YCTaAaHOBJICHHAsA 110
Pe3yIbTaTOM KOHKYpCa (TenHepa)

[okazarenp ApeHIa HeIBUKUMOCTH
paino4acTOTHOTO CIIEKTPa
OOBeKT YacTh mOJIOCHI 4aCTOT Yactp muiomaneit
B OTJEIIPHOM PETHOHE YKPauHbl |HEABHKHMOCTH
YcaoBue Brinonnenne 1uneH3MOHHBIX Brimonaenne qoroBopa
YCIIOBHI
Lenesoe Omnpenensiercs B [Inane ucnons- |Onpenensercs B yCIOBUIX
Ha3HauCHWE |30BaHUSA PAJAHOYACTOTHOTO KOHKYpca U B JIOTOBOpE
00BeKTa pecypca YKpauHsbI apeHabl
Bo3MmoxHocTs | [onyyeHne HOBOM JTULIEH3UH [Tpu ycnoeuu nepeodopm-
LIETIEBOTO Tiepe- (I0CPOYHOE BHEIPEHUE HOBOM  [JIEHHE JOrOBOpa apeHAbl
Ha3HAYCHHUA |PaJHOTEXHOJIOTHH)
00BeKTa
[nara 3a nony- | @ukcupoBaHHas 11aTa 3a Beigady |Her, noroBop 3akirouaercs

Ha 0€30IJ1aTHOM OCHOBE

[Inara Exemecsiunbl cOop ApenHas miaTa

32 00BEKT

Hononuutens | B 3aBucumoctu ot konmdectsa | B 3aBucuMoctu oT apennye-
Has rara 32 |[POC, koTophle BBeIGHBI B OKCI-  |MOH IUIONIA 1 — KOMMYHAIIb-
MOJAEpKaHKE |JIyaTallio — pauo4acTOTHBIN HBIE TUIATEXHU, 00CITyXKNU-
00BeKTa MOHUTOPHHT BaHME U JIp.

Cybapenna |Her [a, eciu mpeycMOTpEHO
00BeKTa JIOTOBOPOM

[opsmox IIpaBo Ha nmpoaneHue cpoka [IepBoouepeanoe npaso
MPOAJICHUs.  |AEHCTBUA JIMLIEH3UU Ha IPOAJIEHHE JOTOBOpa

Takum 00pa3oM, LEIBI0 BBEACHUS HEUTPATHHOCTH TEXHOJIOTHI
JOJDKHO CTaTh MAaKCHMaJbHOE M30aBIICHHE OT HEJOCTATKOB JIeHCTBYIOMIEH
CHCTEMBI PETyIHPOBAHNS B COBPEMECHHBIX PEalTsIX Pa3BUTHS OTPACIH Tee-
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KOMMYHMKALIUX JJI1 MaKCUMaJbHOTO JOCTHXKEHMS B YKpauHe LIEeJH, ycTa-
HOBJICHHOTO 3aKOHOM O TeJIeKOMMYHHKaIUsAX. OCHOBHBIMU HANpaBJICHUSMH
YCOBEPLIEHCTBOBAHUS FOCYAAPCTBEHHOTO PErYJIUPOBAHUS PHIHOUHBIX OTHO-
LIEHUN MOXKET CTaTh:

1) opueHTHpOBaHKE HA TEICKOMMYHHUKAIIHOHHBIE YCITYTH, 4 HE HA CTaH-
JIApThl, P IOMOIIM KOTOPBIX YCIIYTH MPEAOCTABIISIOTCSA, WX CIIEKTP YacToT;

2) MakCHUMaJbHOC OPUCHTHPOBAHHE HA PHIHOYHBIC MEXaHU3MBI U
OTPaHWYEHHOE PETYINPOBaHHUE PHIHOYHBIX OTHOUICHHH B c()epe TEeIeKOM-
MYHHUKAlUH CO CTOPOHBI TOCYNApCTBA TOJHKO HEOOXOIUMBIMH MEXaHHU3-
MaMH JJI JOCTMKEHUSI LIETIU — CO3JaHlE MEXaHM3Ma S3KOHOMUYECKON caMo-
peryssiiuy, riae rocy1apcTBo MpealaraeT oneparopy caMoMy OLEHUTb KO-
HOMHYECKYIO M TEXHOJIOIMUECKYIO IEPCIEKTUBY ISl HCIIOJIB30BaHUS OIIpe-
JIENIEHHBIX MOJIOC YacTOT;

3) co3maHue MepeXOqHOTO Teproa OT ACHCTBYIOMIECH CHCTEMBI pery-
JUPOBaHMUS K TNEPCIEKTUBHOH, ¢ Y4€TOM TOro, YyTo OOJBIIMHCTBO IOJIOC
9acTOT yXKe MPOJIUIICH3UPOBAHHEI HA JIOCTaTOYHO OOJIBIIOI CPOK;

4) olleHKa CIPaBEIMBOIO KOHKYPEHTHOTO PHIHKA MMEHHO Ha JEHCT-
BYIOIIIEM TOBAPHOM pPBIHKE TEJIEKOMMYHHUKALIMOHHBIX YCIIYT, a HE UCXO/s U3
HaJIM4us IpaBa Ha UCIIOJb30BaHUE CIIEKTPA PaovacToT.

BoiBoabl. ['ocygapcTBo 00513aHO €O37aTh YCIIOBUS JIJISl Pa3BUTHSA
CEpBHCOB B CeTH (OCOOCHHO BHE IOPUCIUKINHM YKpPaWHBI) M TPeHIA IS
CIIPaBEeJIUBOTO NIepepacipeesieHus MPUOBUTH MEXIy OolepaTopaMy U Ipo-
BaliiIepaMH CEPBUCOB.
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APPLIED MODELING SOLUTIONS
OF BUSINESS PROCESSES OF ENTERPRISES

Dovbnya K. M., Sichko T. V. Vasyl’ Stus Donetsk National University, Vinnytsya,
E-mail: kmd.ukr@gmail.com, t.sichko@donnu.edu.ua

The modern market environment requires from the domestic enter-
prises continuous improvement of management systems, information sys-
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tems and technologies of their support. Enough attention is paid by domes-
tic researchers of process management, such as O.M. Tomashevsky, O.V. Vi-
nogradova, O.A. Belovodska, L.O. Denysenko, O.I. Duma, L.I. Chornaobay,
L.G. Shemaev and others, to modeling business processes through different
notations and redesigning existing business processes, but the question of
combining different modeling methods and a process approach to analyzing
the activity of the enterprise requires constant research and development.

It is suggested to consider visualization of business processes of
the enterprise with the help of a such tool as MS Visio 2016, since modeling
of business processes is essentially their formalized graphic description. MS
Visio 2016 allows to solve a wide range of tasks in the field of information
technology, architecture, workflow diagrams and project schedules.

Business process modeling is understood as the process (usually
graphical) mapping of an enterprise. That is, a business process model is a
collection of graphic symbols, their properties, attributes, and relationships
between them, which adequately describes the properties of the simulated
process. MS Visio tools allow to visualize business processes, so you can
effectively analyze bottlenecks and optimize the overall structure of a bu-
siness, organization or individual business process.

At each enterprise, many business processes are implemented simul-
taneously: supply, production, marketing, marketing, etc. An interconnected
system of business processes depicts the entire complex of tasks and
functions of structural units, the fulfillment of which must be ensured in the
course of the enterprise. Optimization of business processes is one of the
main, strategically important tasks of the enterprise, which determines all its
further effective activity.

Before starting the optimization work, the existing business pro-
cesses are described, that is, their models are created. The scope of the
models can be different: either a single dedicated business process or a
group of interconnected business processes. Certainly, the more processes
are described in the model, the better and better you can evaluate their
optimality. Business process modeling is usually done and used by business
analysts and managers who seek to improve process efficiency and quality.
It is suggested to consider modeling of enterprise activity using flowcharts with a
help of MS Visio 2016 — a graphical editor that is ideal for charting because
it contains template sets, has a powerful interface for engineering, management,
system design, security planning, application development, etc. [2].

The main idea of MS Visio is the ability to effectively utilize ready-
made professional experiences, which are presented in a builtin collection
of libraries, in which the entire arsenal of elements is grouped by thematic
categories and grouped into stencils. Therefore, the task of creating a model
is to select the desired stencil and move the desired figure.
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It is suggested to consider business process modeling on the
example of industrial enterprise. In the first stage, a conceptual model is
developed that describes the consolidated business processes (megapro-
cesses) that provide an understanding of the common links between all the
business processes of the enterprise and their participants. For more detailed
analysis and research of the enterprise activity, decomposition diagrams are
constructed [3]. For an industrial enterprise, such a decomposition can be
regarded as managing individual business processes, namely: supply mana-
gement, procurement management, life management, personnel manage-
ment, production management, sales management, marketing and planning
management. These processes, in turn, can be decomposed into smaller
ones and studied in more detail, thus implementing a hierarchical approach
to analyzing and modeling business processes.

In order to be able to quantify the business process model for MS
Visio 2016 figures, additional information can be specified as compared to
what is shown in the drawing, ie predefined user data (often called user-
defined properties) [2]. These may include, for example, the cost and du-
ration of the robotic stages and their executors; spatial data and information
about the purpose and cost of objects on office plans; organizational charts
can store addresses, phones, and other employee information. Additional
figure properties can be displayed on screen, used in calculations, or trans-
ferred to other applications using export mechanisms or reporting mechanisms.

For a workflow chart to be constructed, you can generate a report
listing the works, their timing, and those responsible for them — and pass it,
for example, to Excel for further performance monitoring. The ability to
specify custom properties of figures radically differentiates MS Visio from
many other programs or add-ons for data visualization. Due to it, MS Visio
is not just a graphic editor, but has certain features of the database. In
addition, the presence of custom properties in graphical objects, allows you
to control the behavior of these objects in the figure.

Therefore, the visual representation tool — Microsoft Visio 2016,
which is the optimal choice for easy to learn and at the same time functional
tool. Graphic visualization provides the most opportunities for developing a
network of interconnected business processes. Graphic objects with a set of
rules for their use are tools of description of schematic-structural models of
business processes. With Visio Editor, you can create diagrams and models
using different methodologies.
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THTETPALILA IHQQPMAHIFII!HX CUCTEM
TA OHJIAMH-TEXHOJIOT'IU Y MAJINU I CEPEJIHIM BI3BHEC

[IlamanCoxuit B. B. 1, Jpau L. B2
Y2 Xwensnuybruii HayionansHuil yrisepCumem, eyi. InCmumymcoka, 11
E-mail: 'mrprizrak.vs@gmail.com, “cogitare410@gmail.com

IHdopmarmiiina cucrema, sIK CHCTEMa YIPaBIiHHSA, TICHO ITOB’I3aHa
i3 cucremamu 30epexeHHs Ta BHAadi iHpopMaIlii, i3 cCHCTeMaMu, 0 3a-
0e3meuyoTh 00MiH iH(pOpMAIli€l0 B TpoIeci ynpapiiHHsg. BoHa 0XOIUIOE
CYKYITHICTh 3ac00iB Ta METOJIB, IO AAIOTh 3MOTYy KOpUCTyBady 30upary,
30epiraTu, nepenaBat i 00poOusiTH BigiOpany iHpopmairo. [Hpopmaiiini
CHUCTEMHU ICHYIOTH 3 MOMEHTY IOSIBU CYCIIUIBCTBA, OCKUIBKM Ha KOXHIM
cranii #oro po3BUTKY Oyia morpeba B ympasiiHHI. Miciero iHGopMaIiifHOT
CHUCTEMH € BHPOOHHIITBO HEOOXimHOI Iy opraHizamii iHpopmarii, moTpio-
HOi 11 epeKTUBHOTO YIpaBIiHHA BciMa ii pecypcammu, CTBOpeHHS iH(Op-
MAaIliifHOTO Ta TEXHIYHOTO CEpeOBUINA JUIS YIPABIIHHA i1 MisIIBHICTIO.
MogepHizallist Cy4acHOTO CYCHIJIbCTBA CHpHsUIa NEPEXOAy IMiANPUEMCTB Ha
iHpopManiiiHi TexHoIoTii [1].

Ha cporomni momstTs iH(OpMaIiiiHa cucremMa — e CYKyNHICTb
(akTOopiB, AKi JO3BOIAIOTH EPEKTHBHO KEPYBATH CBOIM IiIIPUEMCTBOM [2].

Merta cTarTi — pO3pOOUTH MPAKTUYHI peKOMEHAAIii 070 Heoo-
X1THOCTI 3aIpoBa/pKeHHs iH(pOpMALifHOT CHCTEMH Y HIIPUEMCTBI «Avtobitay.

CrpykTypa iHpOpMAIifHOT CHCTEMH MOIUIAETHCS HA YOTHPH CKJIa-
noBi [3]: 3acobu ¢ikcarii i 30opy iHpOpMarii; 3acodu mepeaadi BiAMOBi-
HUX JaHUX Ta MOBIIOMIICHB; 3acO0H 30epekeHHs iH(opMaIlii; 3acodu aHa-
73y Ta 00poOKH iHpOpMAIii.

Bupinstrors Taki knacudikarnii inpopManiiinux cucrem [4]:

—3a CTyNEeHeM aBToMAaTH3allii (py4Hi, aBTOMATH30BaHi, aBTOMATHYHi);

—3a cdeporo npu3HaueHHs (€KOHOMIYHI, Meau4Hi, reorpadivHi,
HABYAJIbHI 1 T.]I.);

— 3a MICIIEM JIsUTBHOCTI;

— 3a (DYHKITIOHAILHUM TIPU3HAYCHHSIM.
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Indopmaniiina cucrema — e KOMyHiKaliliHa cucrema, 1o 3ade3-
neyye oOpoOKy, mepecuiianHs, 30ip Ta nmouryk iHdopmauii. [Hpopmaniitna
cUcTeMa, 3a3BUYail, CTBOPIOETHCS JUIA IIEBHOTO MiJNPHEMCTBA YK OpraHiza-
uii. [IpoTe, B CTPYKTYpi pi3HHUX MiAIPHEMCTB € OaraTo CIiIbHOTO.

HaiieekTHBHIIMM anropuTMOM 3alpoBaPKEHHS iHPOpMamiiHOL
CHCTEMH Y THAMpUEMCTBI «Aviobitay €:

— po3pobka KoHmenmnii iHGOpMAIiifHOI CHCTEMH — IPOBOIUTHCS
obcTexxeHHs 00'€KTa, BUBYAIOTHCS (POPMH BXITHHX Ta BUXITHUX JOKYMEH-
TiB, METO/IMKHU PO3PAaxyHKIB HEOOXITHMX ITOKa3HUKIB;

— po3po0Ka TEXHIYHOrO 3aBJaHHA — (OPMYETHCS TEXHIYHE 3aB-
JIaHHsI, SIKE € MiACTaBOIO Ui PO3POOKH iH(POPMAIiIHHOI CHUCTEMH 1 TPHiA-
MaHHS ii B eKCIUTyaTallilo, BU3HAYarOThCsl OCHOBHI BUMOTH 0 camoi cHc-
TEMH Ta MpoIiecy il po3poOKu;

— MPOEKTYBaHHS — PO3pOOIIETHCS KOHIIENis iHpopMaliiiHoi 0a3u,
(OpPMYIOTECSI BIMOTH JI0 CTPYKTYpH iH(QOpMAIIfTHUX MACHBIB, TEXHITHHX
3ac00iB, BKa3YIOTHCS XapaKTEPHCTHKH ITPOTPAMHOTO 3a0€3IEUEHHS, CHCTEM
kiacuikamii Ta KOAyBaHHS,

— peamizamiss — 3OIHCHIOETBCS PO3pPOOKa MPOTpPaMHOTO 3abe3rme-
YEeHHsI BiATIOBITHO J0 MPOEKTHOB JAOKyMeHTamii. Pe3ynpraToM 1boro eramy
€ TOTOBUI MIPOrpaMHUN NPOAYKT;

— BIIPOBA/DKEHHS B EKCILTyaTallito (TeCTyBaHHS 1 HAJIArOJDKEHHS) -
JIOCITiTHA SKCIUTyaTallisi (TECTYBaHHs) T03BOJISIE BUSIBUTU HEIOMIKH, SIKi MO-
XKYTb MOSIBUTUCH ITPU €KCIUTyaTallii CHCTEMH, TPOBOAUTHCS MiIrOTOBKA TEp-
coHally /1o poboTu B iHpoOpMaliiiHiii cucTeMi, HaBUYaHHS MIEPCOHAIY 3iicC-
HIOETBCS 200 CHIIaMH PO3pOOHHKa, a00 3a JOMOMOTrO0 CIEIliaIbHUX KYPCiB,
MIITOTOBIIOETHCST po0OYa JIOKYMEHTAllisl, TPOXOJAATh MPUHMAabHI BHUIIPO-
OyBaHHS, 1 cucTeMa 371a€ThCsl B KCILTyaTallilo 3aMOBHHUKY;

— CYIpOBiI — y Iel Tepiox 3MIMCHIOETBCS CEpBiCHE 0OCITYTrOBY-
BaHHS CUCTEMH, YCYBAIOThCSl HENOJIKH, SIKI MOXYTh OyTH BHUSIBJICHI TIPH €KCII-
Jyatallii, 1 3aBepIIyIOThCsl pOOOTH MO TAHOMY IIPOEKTY;

Otxe, B yMOBaxX Cy4acHHMX iH(OpPMALIHUX TEXHOJOTIH Hakedek-
TUBHILIMM HarpsMOM 3aCTOCYBaHHS OOUYHMCIIIOBAJIBHOI TEXHIKH € CTBOPCHHS
1 BOpOBa/KCHHS iHGOPMaNiHHUX CHUCTEM HOBOTO ITOKOJIHHS, SKi 30pi€H-
TOBaHi Ha YIPaBIIHCEKAN IEPCOHAI, 0OYUCITIOBATBHI MEPEKi.

BrpoBamkenns iHGopMaIifHUX cHCTEM 1 TEXHOJIOTIH € 00O0B's3-
KOBOIO YMOBOIO JISTIBHOCTI CY9acHOTO MiJIPHEMCTBA, IO CHPHATHME NPHIi-
HSTTIO OOTPYHTOBAHUX CTPATETIYHUX YIPABIIHCHKUX PIlIEHb, CIIPSIMOBAHUX
Ha 3POCTaHHS KOHKYPEHTOCIIPOMOXHOCTI 1 TIOCHJICHHS €KOHOMIYHOi 0e3-
NeKu mianpueMcTsa. [lonanbmii po3BUTOK PUHKY iH(OPMAIIHUX CTPYK-
Typ, 3 ypaxyBaHHSM BIIPOB/KCHHS aBTOMAaTH30BaHUX CHUCTEM, JO3BOJHTH
HE TUIBKH 3a0e31eYnTH e(peKTUBHE PO3IMINPEHHS AisUTEHOCTI MIAPUEMCTB, a
i cTaHe 3aIo0pyKOI0 YCIIIIHOTO PO3BUTKY HALIOHAILHOT €EKOHOMIKH.
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OnHUM 3 OCHOBHHX 3aBJlaHb pe)OpMyBaHHS HAI[lOHAJIBHOI €KOHO-
Miku YKpalHM € aKkTHBi3allisl IHBECTHUIIHHOI IisuIbHOCTI Ta (opmyBaHHs Il
HOBOTO OpraHi3alifHO-TIPABOBOTO €KOHOMIYHOTO MEXaHi3My, IO Mae€ Bif-
MOBiIaTH BUMOTaM MOJIOJaHHS KPU3H ¥ 0370POBJICHHS €KOHOMIKH, Jibepa-
mi3anii yMoB poOOTH MiJNPHEMCTB B YMOBaxX pPHHKY. |HBecTHIiiiHA Misib-
HICTh — BYKJIMBUH HampsM y cdepi TpaHCKOPIOHHOTO CIiBpoOiTHHIITBA 3a-
KapmarTs, KpaeM, sKuil Mexye 3 dyotupma kpainamu €C: Ilonbmeto, Crno-
BAY4YMHOIO, YTOPIIUHOIO, PymyHier0. CIIpOMOXKHICTh PETiOHY 3alTydaTH 30B-
HIITHI 1HBECTUIIi BH3HAYAETHCS OaraTbMa YHHHHKAMH, Cepell sIKMX Oi3Hec-
KIiMaT y Kpai Ta HOro iHBeCTHIIHHMH iMiK, HasBHICTH CTpaTerii map-
KETHHTY Ta MPOMOIIi{, IpolyMaHa iHBECTHUIIHa TOJIITHKA OpPTraHiB BIIAJH,
gka BukianeHa B «[Iporpami ¢opmyBaHHS MTO3HUTHBHOTO MiXXKHAPOJHOTO
IHBECTHLIITHOTO IMIJKY Ta 3aJy4eHHs iHO3EMHHMX IHBeCTHILIH y 3akapmar-
ceKy o0sacts Ha 20162020 poxuy» [1].

CdopmoBanuii mpuBaOIMBHIA AJ1s iIHBECTOpA iMiJK 00J1aCTi — e HE
JIIIIEe TIOMIUPEHHS Ta CIIPUAHATTS IMO3UTHUBHOI iH(pOpMAIlii TIpo perioH, ane
TAKOX 1 MaTepiallbHO peali3oBaHi NMpoeKTu (peanizoBaHa Micuesa iHdpa-
CTPYKTYpa, YCHINIHI 0i3HEC-TIPOSKTH TOIIO). AHATI3YIOYU CKOHOMIYHHI T1O-
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TEHILIaJ perioHy, HEOOXiAHO 3BEPHYTH yBary Ha OCOOJIMBOCTI PO3BUTKY
IHBECTHIIITHOT MisTTPHOCTI 3aKapIaTTs: iCTOPHYHIHA CIIaIOK 00JIacTi € HAATO
HE3aJICKHUM BiJl iCTOPUYHOTO PO3BUTKY YKpaiHu B Iiiomy. [TpuHamex-
HICTH pETioHy A0 0araTthox Jep:KaBHUX (POPMYyBaHb, 30KpeMa B HEIAJICKOMY
MHUHYJIOMY, TIPHHAICKHICTh 10 YexocnmoBanpkoi PecmyOmiku, nepxkaBu 3
XOPOIINMH JIEMOKPATHIHAMH TPAAUIISIMA T4 PUHKOBOIO €KOHOMiKOI0. ToMy
HaBiTh Ha PiBHI OpraHizauii mpaui, Ha piBHI TPAAUIIA 1 MEHTAIITETY MeIl-
KaHIIiB Kparo, pUHKOBI BiTHOCHHU € 3pO3yMIINM MOHATTAM. KpiM 1poro, He
OCTaHHIM apryMEHTOM Ha KOPHUCTH O0JIacTi € PO3rajyKeHa TPaHCIOPTHA
iHppacTpyKTypa Ta 3HAYHUU MOCBIJ MIKHAPOJHOTO CIIiBpPOOITHHUIITBA; 00-
JIaCTh B)KE CHOTOJHI Ma€ OCOOJHBHIA JOCBiJ POOOTH 3 1HO3EMHUMH iHBEC-
Topamu. Lle 6araTo B 4OMy IOSICHIOETBCS aKTHBI3AIli€l0 IHBECTHIIINHOT HisiThb-
HOCTI Ticist IpUUAHATTS 3akoHiB Ykpainu «[Ipo cneuianbHUi pexxnuM iHBec-
TUIIIHOT NisLTRHOCTI y 3akapmaTchkii o0xacti» [2] Ta [Ipo creniansHy exo-
HOMIYHY 30HY «3akapnarts» [3], ski, nopsiy 13 IHIIMMH 3arajbHOHAIIOHAIb-
HUMH 3aKOHOJABYMMH aKTaMH, Y CBIff 4ac CTBOPWIM CHPUATIMBUN KIiMaT
JUIsi poOOTH 1HO3EMHOTro Karmitainy B perioHi. [IpuiHATTS nuX 3aKkoHIB 3y-
MOBIICHO HEOOXITHICTIO MIATPHUMKH Ta CTHMYJIFOBaHHS €KOHOMIYHOTO PO3-
BUTKY JICTIPECUBHOT 1 JOTAIIIHOT TepUTOPIi, IKOIO € 3aKaprarchka 00JIacTh.

BaxxmBoro CKIIaIOBOIO EPKABHOTO PETYITIOBAHHS 1HBECTHIIHHOL
JUSIBHOCTI € pPerioHaJIbHUN PiBEHb yNpaBiIiHHA. BiICyTHICTh Y MHHYJIOMY
BIIACHOT PETiOHATBHOI MONITHKA TIpU3Beia JO BUHUKHEHHS 3HAYHUX IHC-
MIPOTIOPIIIH Y TEPUTOPIATBHIN CTPYKTYpPI €KOHOMIKH, Hee(heKTHBHOTO BHKO-
pPHUCTaHHS TIepeBar TEPUTOPIANFHOTO MOMLTY Mpalli, IPUPOIHO-PECYPCHOTO
Ta BUPOOHMYOTO MOTEHIIATy, HaJIMIPHOTO 3a0pyAHEHHS HABKOJIHUIIHBOTO HPH-
POJHOTO CepemoBHINa y 0araTbOX perioHax, B TOMY YHCIi Ha 3akapmaTTi.
Jlyise BHUIIICHHS PO3TJIHYTHX MPOOJIEM IHBECTHIIHHOTO PO3BUTKY Opra-
HaMM Bjaau 3akapnaTchbkoi 00JI. 30cepe/pKeHa yBara Ha TaKWX HaIpsMax:
CTUMYJTIOBAHHS 3TYYCHHs 1HBECTHIIIN y KIIFOUOBI CEKTOpU €KOHOMIiKK 3a-
KapmaTTs, sIKi BU3HAYaIOTh CTPATEriuHi MPIOPUTETH PO3BUTKY; MiATPHUMKA
MAJIOTO Ta CePeHBOTO Oi3HECY; BIOCKOHATICHHS MEXaHi3MIB TpaHC(opmarii
3a0IMa/DKEHh B 1HBECTHIlil, CTUMYJIIOBAaHHS Ha I[ii OCHOBI, HacaMmIepen,
IHBECTHIITHOT TisUTHOCTI B PEaJIbHOMY CEKTOPI EKOHOMIKH; PO3BUTOK KOH-
KYPEHTHOTO CEepelOBHUIIa B IHBECTHILINHHIN cdepi, MiABUICHHS ¢()EeKTHUB-
HOCTI KaIliTaJIbHOrO OYyJIBHUIITBA; MMOCHJICHHS JEPKABHOTO KOHTPOIIO 3a
IHBECTHI[IHOO isSJILHICTIO; MOHITOPUHI BHUKOHAHHS 3000B’S3aHb 1HBEC-
TOpaMH; BIOCKOHAJICHHSI CUCTEMHU I[IHOYTBOPEHHS; 3a0€3MeUeHHSI BITIU3HS -
HHUX TOBAPOBHUPOOHHUKIB CYy4aCHOK TEXHIKOIO Ta YCTATKYBaHHSAM 3a PaXyHOK
PO3BHUTKY JI3HHTY Ta CHCTEMH HUIBIOBOTO KPEIWUTYBAHHS IS MPUIOAHHS
TEXHIKH; BIOCKOHAJCHHSA (PiHAHCOBO-KPEAUTHUX MEXaHI3MIB B I1HBECTH-
iHIN chepi; akThBi3alis nporecy GopMyBaHHS TOCKOHANIO] 3aKOHOIABYOL
0as3u IHBECTHUIIMHOI MISITLHOCTI.
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Bubip 00’€KTiB Ui iHBECTYBaHHS MPOBOIUTHCS 32 KPUTEPIiEM Haii-
OUThIOT e(heKTUBHOCTI. JlepkaBHUMH OpraHAMH YMPaBIiHHSI €KOHOMIKOO
00J1aCTI BUOKPEMJICHO TPIOPUTETHI HAMPSIMH iHBeCTyBaHHs. [Ipuduomy 3a
KOXKHMM O00’€KTOM 3a paxyHOK BHJUICHHUX BKJIaJCHb BHPIIIYETHCS BECh
KOMIUIEKC CYYaCHHX IMPOOJIeM BHPOOHHIITBA: CKOHOMIYHUX (BHPOOHHUIITBO
KOHKYPEHTO3/IaTHOI Ta BHCOKOC(PEKTUBHOI MPOAYKINi); €KOJIOTIYHUX (SIKi
rapaHTyITh €KOJIOTIYHO YHCTI CEPEIOBMINA, BUKHAM M IIKIIJIUBHUX iHTpe-
JIEHTIB Yy MiHIMaJbHUX TPAaHMYHO IONMYCTHMMX KOHIICHTpAIliSX); TEXHO-
JIOTIYHMX (3aCTOCYBaHHS BUCOKHX O€3BIAXOIHUX Ta €KOJIOTIYHO YHUCTUX TEXHO-
JIOTi#, SIKi TAPaHTYIOTh BHITYCK BUCOKOSKICHOI IPOMYKIIT HOBOTO MOKOJIHHS).
[Ipu 1pbOMy CTpaTeriyHi HAIPSIMA PO3BUTKY 1HBECTHINMHOI MiSUIBHOCTI MO-
BUHHI 3a0€3MEYNTH CTBOPCHHS CHPHUSATIMBOTO IHBECTHIIHHOTO KiMary B
00macTi 11 iHO3eMHUX iHBeCTOPiB. KpiM TOr0, 301JIBIIICHHS 1HBECTUIIHHIX
pecypciB 3alIeKUTh BiJi €(hEKTUBHOIO BHUKOPUCTAHHS ICPKABHUX I1HBEC-
THI[i#, aKTHBI3aLlii JOBrOCTPOKOBOIO KPEAUTYBAHHS PEATLHOTO CEKTOPa €KO-
HOoMikH. PoOoTa opraHiB nep>kaBHOI BiaJM HaIlpaBJicHA Ha CHPUSHHS 3a-
JIyYEHHIO 1HBECTOPIB IsI MOJEpPHi3aiii 00’€KTiB iHPpPaCTPyKTypH, a BHU-
KOPHCTaHHS IHBECTHIII Yy HayKOBO-TCXHIUHIH Ta IHHOBaIiiHIA cepax —
CTBOPCHHIO HOBHX POOOYHX MiCIIb.

OCHOBHUMH IIJISAMH 3QIyYCHHS 1HO3€MHHUX IHBECTHIIH y pi3Hi
cepr eKOHOMIKH O0JIACTI €: PO3BHTOK pPecypco30epiraroumnx, HayKOMICT-
KHX Ta €KOJIOTIYHO YUCTHUX TEXHOJIOTIH; CIIPUSHHS MOCATHEHHIO CY4acHOIrO
TEXHIYHOT'O PIBHS PO3BUTKY HA OCHOBI HOBHMX TEXHOJIOTIH; CTPYKTYpHA TIE€pe-
OymoBa TPOMHKCIIOBOTO KOMIUICKCY, CIPHUSHHS PO3BUTKY MPHBATHOTO
CEKTOpa; CTBOPCHHS BUPOOHUIITB 13 BUKOPUCTAHHSIM MICIIEBHUX MPUPOTHUX
pecypciB; MOAOIaHHS 3aJ€KHOCTI EKOHOMIKH 00JacTi BiJ iMIIOpPTY; 30116~
IEHHS 00CSATIB €KCIOPTHOTO MOTeHIiay 3akapnarts. JJoCATTH IbOro CTaio
MOXIIMBAM 33 YMOBHU pO3pOOKH Ta peamizallii KOHIENTYyaIbHUX HAaIpsAMiB
3allydeHHs 1HO3€MHOTO Karmitary. [Ipu oMy, BaXKIMBHM € 3alliKaBICHHS
3apyOLKHHUX TAPTHEPIB, 3HAXO/DKCHHS OalaHCy B3a€MHHUX IHTEPECIB y 3[IiMC-
HEHHI peai3alii MpoeKTiB, SKi €KOHOMIYHO BHTiJHI BITYM3HSHIM Ta iHO-
3eMHHMM iHBecTopaM. CJIijl BIIMITHTH, IO 3aJTy4eHHS IHO3EMHHUX 1HBECTHUIIIH
TIOBUHHO CIIUPATHUCA HA OpTraHiyHe TMOEAHAHHS 1HO3EMHOTO KamiTaly 3
HaIllOHATLHUMHU pecypcamMu, OOTpYHTYBaHHS Ta celekiilo chep iHBecTy-
BaHHS, €KCIIEPTHY OI[IHKY IOPIYHOI MOTPeOM B IHO3EMHHUX IHBECTHIIIAX,
BU3HAYCHHS IMMOTEHIIMHOI MICTKOCTI PHHKOBOI'O CEpeIOBHUINA IS 1HO3EM-
HUX iHBeCcTOPiB. [IpOoTe CHOrOAHI IHO3EMHHI KammiTal HEICTOTHO BIUIMBAE HA
e(eKTUBHICTh (DYHKI[IOHYBAaHHS €KOHOMIKMA 3aKapmlaTTs, HOro CTPYKTYpPHY
nepeOya0By, BIOPOBAKCHHS MPOTPECUBHUX TEXHOJOTIH i TEXHIYHE OHOB-
JIeHHs1 BHpOOHHMIITBA. HeoOXigHO 3HAHTH EKOHOMIYHHN MeXaHi3M, SKHi
JIO3BOJIMTH 30aJlaHCYBaTH HOPMY HPHUOYTKY, PIBEHb PH3HKY, CTHMYJIH Ta
rapaHTii JuIsl 3aJIy4eHHs] 1HO3eMHHUX IHBECTHLIH y Ipolec MpuBaTH3alii Ta
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PO3BUTKY E€KCIIOPTHOT'O ITIOTEHIlialy, 3a0e3neunTb Oa)kaHWi KiHIEBUI pe-
3yJIBTAaT IHBECTYBaHHs, TOOTO TOMITHHH BHECOK Yy PO3BHTOK EKOHOMIKH
perioHy, minBHUIIEeHHSA e(peKTHBHOCTI 1 (yHKIIOHYBaHHS, BIIPOBAKCHHS
Cy4YaCHHX TEXHOJIOTiH i METOIB yIpaBIiHHS.

Ha namry nymKy, KepiBHHITBY Kpalo HEOOXiTHO HEBiIKIAIHO BXKH-
BaTH 3axOJiB U1 (OPMYBaHHS MO3UTHBHOTO IHBECTHIIHHOTO iMiIKy 00-
macTi Ta il BUXOMY [0 TPYNH PETiOHIB-TiAEpiB 32 iHBECTHIIHHUMH TOKa3-
Hukamu. g GopMyBaHHS MO3UTHBHOTO iHBECTHIIMHOTO IMIXKy PETiOHY,
BiJTHOBJICHHSI JIOBIpH I1HBECTOPIB, MOCATHEHHS MO3MTUBHUX TEHICHIIN B
IHBECTHIIAHIN AiSITBHOCTI, BUBEICHHs OO0JIACTI HA JIAUPYIOUi MO3MINI 3a
OCHOBHMMH IHBECTHULIHHIMH NOKa3HUKAMH Cepe/] 1HIHNX PerioHiB YKpaiHu
Ta CyMDbKHHX KpaiH €C HeoOXiTHO 3AIHCHUTH 3MiHHU Y 3aKOHOJaBYOMY TIOJTi
LI0/I0 CTUMYJIFOBaHHS NPUILUIMBY IHBECTHLIN Ta IHBECTHIIIHOI IisTBHOCTI,
rapaHTyBaHHS cTaOLIBHOCTI YMOB JIsUTLHOCTI Ta 3aXUCTy NpaB iHBECTOPIB, a
TaKOXX JOKOPIHHI 3MIiHH B YIIPABIIiHHI MIPOICCaMH 3aTyUYeHHS 1HBECTHUIIIH.
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OCOBJIMBOCTI 3ACTOCYBAHHS IHCTPYMEHTAPIIO
MAPKETHHT'OBUX KOMYHIKAIIIX B BY IIBHUIITBI
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ByniBenbHa ranyspb € OfHIEIO 3 BOXIUBIIUX chep MiAIPHEMHUIb-
KOl HifIbHOCTI, BOHa 3a0e3nedye poOOTOI0 BENHMKY YACTHHY HACENICHHS,
HiATPUMYE colialibHy CcTaOuIbHiCTh. OOCSITM 1 piBeHb KaliTalbHOrO OYy-
JIBHUITBA 3HAYHOIO MipOI0 BIUIMBAIOTH HA IMOJANBIINH PO3BHTOK BCIX
rajgy3eil MarepiallbHOr0 BUPOOHHUIITBA, HA 3a0€3MEUeHHs] 3pOCTaHHS €KOHO-
MIYHOTO ITOTEHIlially 1 HAIllOHATBHOTO JO0XOAy KpaiHu. HasBHICTH ITOCHUTH
BIZIYYTHHX COLIAJIBHUX HACIHIAKIB PO3BUTKY OyIiBEIBHOTO BHPOOHHIITBA
3YMOBIIIOE 301BIICHHS IEPKABHOTO BTPYYaHHS B JisSUTbHICTH Cy0’€KTiB Oy-
JIBENILHOT rajty3i Ta iHTeHCH(DIKAIli0 IPOMAICHKOr0 PEryIIOBAHHS.

Bynp-sike OymiBenmpHE IiIIPUEMCTBO JIi€ B paMKaX CKJIagHOTO Oa-
raTOCKJIaJI0BOrO 30BHIIIHBOTO CEPEIOBHINA, JIO SKOTO BXOJSITh KOHKYPEHTH,
mapTHEepH, IHBECTOpPH, IUTbOBI aymuropii, 3MI, nepkaBHI Ta TpoMalChKi
oprand i T.1. Cun Ta Cy0’€KTH I[bOTO CEPEIOBHUINA 3IHCHIOIOThH BILIMB Ha
MAPUEMCTBO Ta HAKJIaJaloTh IEBHI 00MEXEHHS Ha HOro (YHKI[IOHYBaHHSI.
Jlo YMHHHKIB, 0 OOMEXYIOTh BHPOOHHWUY MisUIBHICT OYyIiBEBHUX MiATPH-
€MCTB MOXXHA BIJJTHECTH: IIATOCIIPOMOXKHICTh 3aMOBHHKIB; BUCOKHI PiBEHb
MTOJIATKiB; HECTayy 3aMOBJIECHb Ha MiAPATHI POOOTH; BUCOKY BapTiCTh MaTe-
piajiiB; KOHKYpEHLiI0 3 OOKy iHIIMX OyaiBeNbHHUX (hipM; BUCOKHH BiZICOTOK
3a KpeIuT; HecTauy Ta 3HOLICHICTh OONajHaHHS; HecTauy KBajlidiKoBaHOT
po6ouoi cuu; oroHi yMOoBHU. Bee 11e 00yMOBITIO€ HEOOXIIHICTh 3aCTOCY-
BaHHS JIIEBUX MAapKECTHHIOBUX KOMYHIKAIlill [ HaJlaroJKeHHs OUIbII Tic-
HUX 3B’SI3KiB i3 Cy0’€KTaMH 30BHIIIHBOTO Ta BHYTPIIIHBOTO CEPENOBUINA 1
npocyBaHHs OyIiBeJlbHOT NPOAYKLIT Ha IJIbOBI cerMeHTH. besnepe0iiine
(YHKITIOHYBaHHSI Ta PO3BUTOK ITiMPHEMCTBA HEMOXJIMBUN 0e3 e(peKTHB-
HUX MapKCTHHTOBUX KOMYHIKaIlild, SKi MOIMPIOITE iH(popMaIio mpo 0y-
TiBEIBHUN TMPOMYKT (GipMH, IMiIBUIIYIOTH JIOSUIBHICTH CIIOKHBAYiB, 301J1b-
LIYIOTh OOCSTH MIPOAAXK, CTBOPIOIOTH MO3UTHBHUHN 1MiJI)K KOMIIaHii.
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AHai3 HayKOBOI JIiTepaTypH CBIIYUTH IPO Te, IO HA CHOTOMHI He
ICHY€ €IMHOTO 3arajJbHONPHUHUHATOTO TPAKTYBaHHS CYTHOCTI MapKETHHIO-
BHX KoMmyHikamii. Cepen 0araThOX BH3HAUEHBb 3apYODKHUX 1 BITYM3HIHHUX
BUEHHUX, Ha Halll IOIVIAL, 3acilyroBye Ha ypary 3amponoHoBane I'.JI. ba-
TieBUM: MapKeTHHI'OBI KOMYHIKaIlii — IIe Tporec B3aeMOZii cy0’eKTiB Map-
KETHHTOBOI CHCTEMH 3 NPHBOMAY Y3TO/DKCHHS Ta NPUHHATTA TAKTUYHUX 1
CTpaTeTIYHHX PillleHh Y MAPKETHHTOBIN MisTTBHOCTI.

Ha piBHI miAnpueMCTB MapKeTHHTOBI KOMYHIKamii BKIIFOYArOThH
MOTOKHU iH(pOpMAIii, ICUXOJIOTIYHUI BIUTUB, CIIPIMOBaHI SIK BCEpEANHY Op-
ranizanii (mMpauiBHUKK 1 aKkIiOHEpH), Tak i 30BHI (KIIEHTH, MapKETHHTOBI
MOCepEeTHUKH, 1HIII KOMIIaHii, JepXaBHI OpraHizalii, eKcrnepTd B AaHiii
KOHKpeTHiit cdepi i T.11.). TpaguuiiiHo BUIUIAIOTH IIICTh OCHOBHUX 1HCTPY-
MEHTIB MapKeTHHIOBUX KOMYHIKalliil: pekiiama, MepCOHaJbHUI Mpojaax,
CTHUMYJIFOBaHHS 30yTy, MpOIMarana, madJik pileiinH3, AUPEKT-MapKETHHT.
KoskeH 3 HUX Mae CBOi OCOOJNMBOCTI, ajie yci BOHHM ITOBHHHI JOTIOBHIOBATH
OJIMH OJTHOTO, KOOPIMHYBATUCh B paMKax 3arajibHoi KoHmemnii. Bubip Toro
YW IHIIOTO IHCTPYMEHTY MAapKETHHTOBHX KOMYHIKAIliif Ta BH3HAYCHHS
HaWOIIBII BAAJTIOTO 1X MOEIHAHHS AJISI CTBOPEHHS JOBTOTPUBAIINX BiTHOCHH
Ha PUHKY Ta JOCSTHEHHS e(EeKTUBHOTO BIUIMBY HAa CIIO)KMBada € OJHUM 3
CKJIJHIIINX 3aBJaHb MapKeTHHrOBOi ciiy:Ou mignpuemcrsa. Bin i mpa-
BWJILHOTO BHPILICHHS 3aJI€KHUTh 3arajbHa CcymMa BUTpAT IIJIPHEMCTBA Ha
CTBOPEHHSI KOMYHIKaIlii Ta iHmi Gakropu.

MapkeTHHroBi KOMYHiKalii 3HaXOAATbCS MiJl BIUNIMBOM HIMPOKOT
cykynHocTi ¢akropiB. OanH 3 1MX (GaKTOPIB — 1ie rajgy3eBa MPUHAJIEKHICTh
YYaCHHKIB Tpolecy KOMyHikalliil. bymiBenbHii ramy3i npuraMaHHUN I(TAN
PSAA OCOOIUBOCTEH, SKi 3HAYHO BIUTMBAIOTh Ha MApKETHHTOBY HisUTBHICTD 1
MapKeTHHTOBI KOMYHiKallii B ToMy 4ucihi. Tilbkd 3 ypaxyBaHHSM 0cCO0-
JMBOCTEl OyNiBEJILHOrO PHHKY MOXXHa OOpaTH HaiieBiml iHCTPYMEHTH
MapKETHHTOBHX KOMYHIKallilf Ta e()eKTHBHO 3aCTOCOBYBATH IX.

B puHKOBHX ymOBax Oy[iBeNbHIN ramy3i BIAaCTHBO JEKiIbKa 00 €k-
THUBHHUX 3aKOHOMIPHOCTEH: CTIMKICTh CHOXXMBAIIbKOTO MOMHUTY Ha Oymi-
BEJbHY MPOIYKIIiIO, SIK TIOX1IHY BiJl iCHyBaHHS CTIHKOTO IMOIHUTY HA 00’ €KTH
HEPYXOMOCTI; MOYIJIMBICTh 3POCTaHHS 3 YaCOM BapTOCTi OYIiBENbHUX 00 €KTIB,
10 CIIOCTEPIraeThCs HABITh B yMOBAX MEPEBUPOOHHIITBA 3aBEPIICHOI OyIi-
BEJBHOI MPOAYKIIii; MOXKIIMBICTD 301JIbIIEHHS] BapTiCHO{ OLIHKK Oy/iBeNb-
HOTO 00’€KTa HaBiTh NPH BiJCYTHOCTI BUPOOHHWYOTO BIUIMBY (HAIPUKIAL,
00’€KTiB He3aBepIIeHOro OyMiBHUIITBA); B OaraThbOX BHUMAJAKaX aCHMETPist
YSIBJICHB IIPO XapaKTEPUCTHKH OyJiBEIBHOTO MPOAYKTY 3 OOKY CIIOKMBAYiB
1 BUpoOHMKIB. BUpOOHUK peaizoBye Ha pUHKY LiJTiCHUH 00’€KT ab0 KOMII-
JIeKc, 110 BiANOBizae iHTepecam iHBecTopiB. IIoKymens crokuBae JiMiIe yac-
THUHY 00’€KTa — KBApTHPH, CEKLII.
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ByniBHUITBO, SIK KOMIUIEKCHUI MEXaHI3M, XapaKTepH3y€eThCs CKIIa/I-
HICTIO 1 pPI3HOMAHITTSAM KOMEpIIMHUX BiJHOCHH 1 3B’SI3KIB MiX HOTo
yYacCHUKAaMH: IHBECTOpaMH, 3aMOBHHKaMH-3a0y/IOBHUKAMH, IIPOSKTHIMH Opra-
Hi3amisMu, OyAiBeIbHO-MOHTXHUMH IIAMPUEMCTBAMH, ITiIIPUEMCTBAMU
OynmiBenbHOI 1HAYCTpil, TPAaHCHOPTHUMH OpTaHi3amisAMH. KO TpH Imif-
psaHOMY cnioco0i OyIiBHUNTBA TeHITIAPATHUK (OyIiBenbHE MiAPHEMCTBO,
sIKe 3IIMCHIOE 3BEIEHHS, PEKOHCTPYKIIiIO, KAIliTAIFHUA PEMOHT OyIiBelNb i
CIOpYZ, MOHTaXX OOJaJHAHHS) YKJIaJae JOTOBip 3 3aMOBHHKOM 1 IpuiiMae
Ha ceOe BCIO BiAMOBiNAIBHICTE 32 MIPOBEICHHS POOIT BiAMIOBIAHOI SKOCTI Ta
y BCTAHOBJICHI TEPMiHH, TO B SIKOCTI NPOJYKTY BHCTYNAalOTh OYAiBeNbHI
MOCTIYTH TCHITIAPSIHUKA. AJie 3apa3 3BUYHUN po3moain QyHKINH (iHBeCTOp-
3aMOBHHUK-320y10BHUK-TEHITI IPSAHUK-CYO I IPS/THIUKN ) aKTUBHO 3MiHIOETHCS.
Tak, iHBecTOp MOKe OyTH 1 3aMOBHUKOM-3a0yTOBHUKOM, 200 TCHITI IPSITHUK
MoOXKe noenHyBatu 1 QyHKuii iHBecTopa 1 3aMOBHHKa-3a0yn0BHUKa. YacTo-
rycTo OyniBeNIbHI MiIIPUEMCTBA KpiM Oe3nocepenHbo OYAiBENbHOI IisUib-
HOCTI 3aiIMalOThCS IIe 3aTy4CHHSIM iHBECTHIIH, MiATOTOBKOI OYAiBEIHHIX
IUITHOK (FopUInYHE O(QOPMIICHHS, TPOBOAKA IHKCHEPHUX MeEpex i T.IL.),
MOANTBIIIAM OOCITyTOBYBaHHAM ITOOyIOBaHHUX 00 €KTiB. Jlemani gacrimie Oy-
JiBEeNBbHI KOMIaHii caMOCTIfHO BHKOHYIOTH poOOTH Ha BCiX eTamax JeBe-
mormMeHTy (QYHKINT MpoeKTyBalbHIKA, IHBECTOPa, 3a0yIOBHHKA 1 pienTopa)
1 TIOBHICTIO peali3ylOTh BIAcHI OyHiBeNbHI 00’€KTH Ha PI3HUX CETMEHTaX
purky. Tomy B OyniBenbHil Tany3i, Ha BIIMIHY BiJ IMPOMHCIIOBOCTI Ta
cdepu nocnyr, iHOI CKJIaJHO BU3HAYMTH KIiHIEBHH NMPOAyKT. ByniBenbHi
MAMPUEMCTBA NPOJAIOTh LIOCh CEPEAHE MK HPOJIYKTOM Ta IOCIYIOl,
NpoayKT OyJIBHUITBAa MOKE 3MIHIOBATUCH B CKJIAJHOCTI, po3Mipax Ta po3-
TalryBaHHi. TyT KII€HTH KyNnylOTh MalOyTHI NMpPOIYKTH, IIOCh, YOTO Il
HaBiTh He icHYe (1Ie He To0YyJ0BaH1 00’ €KTH).

Ha miHHiCTE crmokmBavya OymiBEIHHOTO MPOAYKTY 3HAYHO BILTH-
BAalOTh HAsIBHICTH 1 CTaH IHXXEHEPHOI Ta COLialibHOI iHPPACTPYKTYpH; CTaH
MIPWIIETIIMX TEPUTOPIH, CTYNEHb 1 XapakTep IX OCBOEHHS Ta BUKOPHCTaHHS;
TIOBE/IiHKA 1HIIMX CIOXHBAYiB, OCKLIBKN OyIiBEIIbHUN IPOAYKT XapaKTepH-
3y€ThCsl KOJIEKTHBHUM BOJIOAIHHSIM Ta BUKOPHUCTAHHSM, SIKIIO Iie Oararto-
KBapTHPHUHA OYyAMHOK a00 >KHTIOBHH KOMIUIEKC. TOMy Ha PHHKY 3aiH-
IafoThes Jumie Ti OyaiBenmbHI ¢ipMu, sAKi 3aiMalOThCS HE TUIBKH ONTH-
Mi3aIfi€ro BUTpAT Ha OYiBHUIITBO, & 1 KOMITJIEKCHICTIO TIPOTIO3HIIi{ Ta CTBO-
PEHHSIM KHUTJIOBOTO CEPEIOBHUIIIA.

TpuBanuii UK BUKOPUCTAHHS OYIiBEIFHOIO MPOIYKTY, CKIIAM-
HICTh OIIIHKA HWOTO SKICHUX XapaKTePUCTHUK CIIOKMBAYEeM, HOTO BHCOKA
KaIliTAIOMICTKICTh 1, SK HACJIJIOK, BUCOKAa PH3MKOBAHICTh yroJ B CBiJO-
MOCTI TIOKYIIIIB, BIUIMBAIOTH Ha MPOLIEC NPUHHATTS PIIICHHS IIPO KYIIiBIIIO.
Sk mpaBwIiI0, JUIA HBOTO IPUTaMaHHA 3HAYHA TPUBAIICTH €TAaIliB, BUCOKHH
CTYIEHb 3aJIy4eHOCTI IOKYILIB Ta BHCOKHUH CTYyMiHb PalliOHAJIBHOCTI pi-
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LIEHHS, aJle 3 ypaxyBaHHSAM I eMOLIHHMX YMHHHKIB (SIKIIO MOBa e mpo
npuadaHHs HeKoMepliiiHol HepyxomocTi). Bee me cBiguuTh, 10 BXKE Ha
cTaii NpoeKTyBaHHS HEOOXiTHO CTABUTH 3aBIAHHS 3 aKTHBI3allil MOMHTY Ta
MIOITYKY MOTEHIIIHUX 1HBECTOPIB cepell MOMKIMBUX CIIOKHBAa4iB TOTOBOI
MPOAYKIii, o moTpedye Bifg OyIiBeNFHUX KOMMAHIM HaJaro/HKeHHS Map-
KETHHTOBUX KOMYHIKaIliil 3 CIIOKMBauaMH Ha BCiX eTamax 3BeJeHHS Oymi-
BEJHHOTO 00’€KTa, MPAKTUIHO TOCTIHHOTO PEKIAMHOTO BIUIMBY Ha IIIJIHO-
BHI PUHOK JUTSI TOCSITHEHHS 1 i ITPUMAaHHS 0013HaHOCTI ITOTEHIIIIHIX TOKYTILIIB.

ByniBenbHI KOMMaHii MepeBakxHO KOPUCTYIOTHCS 30yTOBOIO peKJia-
MO0 1 HabaraTo MeHIe — iMiJDKeBO0. AJle 3a3BHYail JIIOAMHA NPU KYMiBIIi
HEpYXOMOCTi 3/iHCHIOE CBili BHOIp HE CTUIBKM Ha OCHOBI TOBapHOI pe-
KJIaMH, a CKUIbKM BHUXOASYH 3 TOTO, IO BiH 3HA€E Mpo OyAiBeNbHI KOMNaHii,
BiH oOMpae Ty, sika HoMmy Bigoma, mepeBipeHa yacoM. CHoXHBad IMoYaB
Ha0araTo perenbHilie 00upaTH 3a0yOBHUKA, OI[IHIOIOTHCS HE TUTBKUA BaXK-
JMB1 XapaKTEPHCTHKH TOBapy, IiHA KBaJpaTHOTO MeTpa abo TpHUBAJIICTh
pOo3cTpouKH, a i pemyTaiis kommnanii. Cnenugika OyniBeIbHOI ramysi BH-
Marae BHOIPKOBOTO, BUTPHMAHOTO, HEHAB SI3JIMBOTO, IUIOBOTO XapakTepy
PeKIaMHOI TisSUTBHOCTI, MO ACKJIApYe MO3UTHBHY PEITyTAIlilo, JOCBIT i MOX-
JIUBOCTI I IIPUEMCTBA.

Juist popmyBaHHS MO3UTHBHOTO MKy OyamiBeNbHI KOMIIaHii To-
JIOBHMM YMHOM BHKOPHCTOBYIOTH MaOJIiK pineitmens. /s mijBuIeHHs 00-
CATIB NPOJAX — CTUMYJIOBAaHHS 30yTy 1 NMepCOHaNbHUN TpoAax. 3axoau
CTHMYJIFOBaHHSL, K NPABHJIO, 3aCTOCOBYIOThCS SIK JIOJATKOBI /10 PEKIaMHHUX
KOMYHIKaIli} 1 MepCOHATBHUX MPOJAXK.

[Iupoke po3MOBCIOMKEHHSI B OyJIBHHUITBI NPSIMUX 3aMOBIICHb CIIO-
JKMBAYiB 1, SIK HACJIIOK, CTA0KHUY BIUIMB HA PUHOK OYAiBEIBHOT MPOMYKINT
KOMEpUIHHUX MOCEepeIHNKIB, a TaKOX CHCTEMa PO3pPaxyHKIB 3a BHKOHAHI
OynmiBenbHI pOOOTH TPHU3BENH 0 JOMIHYIOYOI POJi TaKOTO IHCTPYMEHTY
KOMYHIKaIlil SIK MepCOHaJbHUN MPOJaX. 3aCTOCOBYIOTH B NpPaKTHUIl Oymi-
BEJNBHUX MIANPUEMCTB i TaKk 3BaHI CHHTETHYHI IHCTPYMEHTH KOMYHiKallii
(BHCTaBKH, IPMAPKH, CeMiHapu, KOH(pepeHLii, OpeHiHT).

Y cyuacHOMy iH(pOpMalifHOMY CBiTI T'paMOTHI KEpiBHHKH JUIS
BITI3HABAHOCTI CBO€1 KOMITAHIl i OTPUMaHHA KOMEPUiHHOI BUTOU MPArHyTh
peastizyBaTH MOJIMBOCTI [HTepHETY, SIK BUCOKOS(EKTUBHOTO KOMYHIKAIIii-
HOTO iHCTpyMeHTy. ByniBenpHI KOoMmaHii, SKi aKTHBHO BHKOPHCTOBYIOTH
[HTEpHET B CBOIH AISIIBHOCTI, OTPIMYIOTH He3alepeuHi KOHKYPEHTHI IepeBarm.

B yMoBax chOTOfIeHHsI CTalOTh IOIMYJISIPHUMHU IHTErpOBaHI Mapke-
THHTOB1 KOMYHIKaIlii, sIKi OXOTUTIOIOTh BECh KOMIUIEKC MapKETUHTOBHX KO-
MYHiKali, o nepe0yBaloTh y MOCTIHHIN B3aeMOJIl CKIIaJOBUX, OCTAHHIX 3
MIATPUEMCTBOM, 1 MiAMPUEMCTBA 3 HOTO CEPEIOBUIIEM, SIK 30BHIIIHIM TaK 1
BHYTpIIHIM. Bci iHCTpyMEHTH MapKeTHHIOBHX KOMYHiKaliid OyaiBeIbHOTO
MAPUEMCTBA TOBUHHI 3aCTOCOBYBATUCS B KOMIUIGKCI IS HOCHJICHHS
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CBOIX CHJIBHHX CTOpIiH, 3arajlbHOro KOMyHikaTuBHOTO edekry. [Ipupoano, 3
ypaxyBaHHAM crienin(iku OyIiBeIbHOrO PUHKY, SKa IIOMITHO BIUIMBAE Ha
(opMyBaHHs MapKeTMHIOBUX KOMYHiKamil, 1 30kpema Ha BHOIp IHCTpY-
MEHTIB KOMYHIKaIlii.
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JOCJIIZKEHHSA 3AJTEXKHOCTI EOEKTUBHOCTI
IMPOLIECY BUKOHAHHSA POBIT
BIJI OPTAHI3BAIIMHO-TEXHOJIOTTYHUX YMOB
KUTJIOBOI'O BYAIBHUIITBA

Ulamposa I. A., [emuoosa O. O.
KHYFA, e-mail: inna.shatrova@gmail.com, demelenn@gmail.com

EdexTnBHICTS BUKOPUCTAHHS KaIiTaJbHUX BKIAJCHb B 3HAYHIN
Mipi 3aJIeKUTh BiJl TPUBAJIOCTI BUKOHAHHS POOIT JKUTIOBOIO OyJIiBHHITBA.
B Toit xe wac, sk cBimuuTh qocBim [1, 2], BU3HAUEHHS TPUBAJIOCTI BUKO-
HaHHS OyIiBENbHO-MOHT&XHHUX pOOIT, y OUIBIIOCTI BHNAIKIB, 3IiHCHIO-
€TBCS 13 3aCTOCYBAHHAM JIETEPMIHOBAaHMX METOJIIB, [0 OPIEHTOBAHI HA BH-
KOPHUCTaHHSl YCTaHOBJICHMX HOPMAaTHBIB 0Oe3 ypaxyBaHHS BIUIMBY BHIIQ/I-
KOBUX (hakTopiB, 0OyMOBIEHNX IMOBIPHICHUM XapakKTepoM OYIiBEIBFHOTO
BUPOOHHUITBA. [HINI MeTOaMKHU [3—6], IO THM YM IHIIMM YHHOM TPU BH-
3HaueHHI TPUBAJIOCTI BUKOHAHHS OyiBEIbHO-MOHTRXHHUX POOIT ypaxoBy-
I0Th IMOBIpHICHHUH XapakTep OyAiBeJIbHOrO BHPOOHMIITBA, OPI€EHTOBAaHI Ha
oprasizalito 3BeJleHHs 00 €KTiB B yMOBax IEHTPali30BaHOTO TIAHYBaHHS
aZIMIHICTPaTHBHO-KOMaHHOI CHUCTEeMH ynpaBiiHHs OyniBHunrBom. Lli me-
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TOJUKH HE MOXYTh 3a0€3I€YMTH BH3HAUYEHHS ONTUMAJbLHOI TPUBAJIOCTI
OynmiBeTbHO-MOHTKHIX POOIT 3 ypaXyBaHHIM OpraHi3aliiHO-TEXHOJIOTIU-
HHUX YMOB 1X BUKOHAHHS | pUHKOBHX BiJTHOCHH.

B yMoBax pHHKOBOI €KOHOMIKH 3HAYHHN 0OCAT >KHTIOBOTO OY-
NIBHHUITBA 3IIHCHIOETHCS 3a PAaxXyHOK KOIITIB HACENCHHS, IO 3MEHIIYE
HaJIHHICTh CBO€YACHOTO (hiHAHCYBaHHA BHKOHAHHA 00csATIB podiT i 00y-
MOBJIFO€ HEOOXiTHICTh 3ay4eHHs 0aHKIBCBKUX KPEIUTIB AJIs 3a0e31eYeHHs
HEOoOXiHUX 000pOTHHX KOWTIB. lle MpU3BOAUTH 1O JONATKOBHX EKOHO-
MIYHUX BTpaT, L0 TOB’s3aHI 3 IUIATOI0 32 KOPUCTYBAaHHS OaHKIBCBKUM
KpeauToM. BH3HaueHHs XapaKTEpPUCTHK IIPOLECY BUKOHAHHS OyaAiBENIbHO-
MOHT@XXHUX POOIT 3 ypaxyBaHHSIM IMOBIPHICHOTO XapakTepy OyIiBEIBHOTO
BUPOOHMIITBA 1 TOCHIPKEHHSI BIUIMBY OpraHi3aliiiHO-TEXHOJOTTYHUX YMOB
Ha e()eKTHBHICTH L[LOTO TPOIECY MOKE OYTH BHKOHAHO i3 3aCTOCYBaHHSIM
MaTeMaTUYHOTO anapary Teopii MacoBOro 00CIyroByBaHH.

[Ipn ampoxkcumarii mporecy BHKOHAaHHA OYAiBEIbHO-MOHTaXHUX
pOOIT CHCTEMOIO MacOBOTO OOCITYTOBYBaHHS 3asBKaMH € OyIiBeIbHO-MOH-
TaxHi poboTH a00 YKPYIHEHI iX KOMIUICKCH, a KaHAIaMH 00CIyTOBYBaHHS
e Opuragm poOiTHHKIB (cmemiamizoBaHi abo komruiekcHi). IIpomec 006-
CIIyrOBYBaHHsI MOJISTae Y BAKOHAHHI LIUX POOIT.

OOrpyHTYBaHHS Pi3HOBHAY CHCTEMH MAacOBOTO OOCITyrOBYBaHHS,
IO alpPOKCUMYE IPOLIEC BUKOHAHHS OKPEMHUX OY/iBeIbHO-MOHTa)XHUX PO-
0iT, a00 1X YKpYIHEHHX KOMIUIEKCIB 3[IHCHIOETHCS HA OCHOBI aHallizy op-
raHi3aniiHO-TEXHOJOTTYHIUX YMOB BUKOHAHHS POOIT BIAMOBIIHO /10 MOHSTH,
MPUHHATHX Y TEOpii MacOBOTo 00CITyrOBYBaHHS. AHAII3Y IIiIATAOTh:

— IDKepeIto 3asiBOK (Tporpama OyiBeIbHO-MOHTAXHUAX POOIT);

— BXITHHH TIOTIK 3asBOK (IIOTiK OYHiBETbHO-MOHTaXXHUX POOIT 3
TOTOBHM (PPOHTOM POOIT 1ist Opurax poOiTHUKIB);

— KUTBKICTh KaHAIIB 00CIyroByBaHHs (Opurax poOITHHKIB) i B3aEMO-
JIOTIOMOra MiXX HUMU;

— IWCIWITIIHA 3aBaHTaKEHHs (MOPSIOK PO3MOAiTy Opuran poOit-
HUKIB MiXX poboTamn);

— IMCHHUITIIHA YepTH (KUIBKICTh OY/iBEIbHO-MOHTaXHUX POOIT, 10
IUTaHYIOTHCSA AJIS BUKOHAHHS OpuragamMu poOiTHHUKIB);

— IMCIMITIIHA OOCIYroByBaHHS (OpraHi3aiisi BHUKOHAaHHA Oyi-
BEIHHO-MOHTAXXHUX POOiT);

— MOTiK 00CIyroByBaHHS (PO3MOALT TPUBAJIOCTI BUKOHAHHS Oyni-
BEJIbHO-MOHTa)KHHUX POOIT).

AHani3 opranizaniiHO-TEXHOJIOTTYHUX YMOB INPOLIECY BHKOHAHHS
OyniBEJIbHO-MOHTaKHUX POOIT JI03BOJIUB OOIPYHTYBAaTH Pi3HOBHJ CUCTEMH
MacoBOT'0 00CITyroByBaHHS, 10 HOT0 allpOKCUMYE, a came:

— MpOLIeC BUKOHAHHS OyAiBEJIbHO-MOHTa)XHUX POOIT NPH BUKOPHUC-
TaHHI CIEIliali30BaHUX Opurax MoXke OyTH ampoOKCHMOBAaHO OJHOKAHAIh-
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HO0 a00 GaraToKaHaJILHOIO CUCTEMOIO MacoBOro 00CITyroByBaHHS 0e3 B3aEMO-
JIOIIOMOTH, 3 MYaCOHIBCHKUM BXiJHMM IIOTOKOM 3asIBOK i €KCIIOHEHIiaJlb-
HUM a00 epJIaHriBCBKUM PO3MOJIOM JPYroro HOpSAKY (3ajeXHO BiJ BHIY
OyniBeTbHO-MOHT)KHIX pOOIT) MOTOKOM OOCITyTOBYBaHHS;

— TIpoIieC BUKOHAHHS Oy/iBebHO-MOHTKHUX POOIT IPH BHKOPHC-
TaHHI KOMIUIEKCHUX Opurazx poOITHHKIB MO)ke OyTH ampOKCHMOBaHO 0a-
raTOKaHAJILHOIO CHCTEMOI0 MAacOBOI'0 OOCIYTOBYBaHHS 3 HMOBHOKO B33a€EMO-
JOTIOMOTOIO 3 ITyaCOHIBCHKAM BXIIHHM ITOTOKOM 3asBOK i €KCIOHEHIIiab-
HHUM PO3HOJLIOM IIOTOKOM 00CIIyrOBYBaHHS.

BcraHoBiieHHIT Ha OCHOBI aHANi3y PI3HOBUIY CHUCTEMH MacOBOTO
00CITyroByBaHHs, SIKHH alpOKCUMYE MPOLEC BUKOHAHHS OyIiBElbHO-MOH-
TaXHUX POOIT, T03BOJSE OOIPYHTOBAHO 3aCTOCYBaTH MaTeMaTHYHHIA ara-
par Teopil MacoBoro OOCIIyroByBaHHs JUIsi BU3HAYEHHS XapaKTEPUCTHK IPO-
1IeCYy BUKOHAHHsS OYIiBEIbHO-MOHTaXXHUX POOIT 1 3MIMCHUTH JOCIIIKCHHS
BIUIMBY OpTaHi3alliifHO-TEXHOJIOTIYHAX YMOB Ha TPUBATICTE POOIT.

OCHOBHHMMH XapaKTePHCTHKAMHU MPOLeCcy BUKOHAHHS OyIiBeIbHO-
MOHTa)XHUX POOIT BIAMOBITHO IO MOHATH, MPUUHATHX Yy TEOpii MacoBOTO
00CITyroByBaHHS, €:

— cepelHsl TPHBAIICTh 3HAXO/DKCHHS 3asiBKH Yy CUCTeMi (cepenHs
TPUBATICTh BUKOHAHHS By /IiBE/IbHO-MOHTAKHUX PobiT) T ;

— cepelHsl TPUBAJICTh 3HAXOPKCHHs 3asBKU y 4yep3i Ha o0ciyro-
ByBaHHsI (Cepe/iHsl TPHBaJiCTh PPOHTY POOiT) E|+ ;

— Cepe/lHsl TPUBAJIICTh IPOCTOI0 KaHaly 0OCIyroByBaHHS — 4ac Bij
MOMEHTY BUBIIBHEHHsI KaHaJly JO WOro 3aHSATTS 4YEpProBOIO 3asBKOIO (ce-
pelHs TPUBANIICTB POCTOrO GpHrax pobiTHuKiB) L, .

Busunaueni xapakrepuctuku L., 1, i T e ocHoBolo mns Bu3Ha-

YeHHs BTPAT, MOB’s3aHI 3 MPOCTOEM (PPOHTY POOIT, MPOCTOEM OpHram po-
OITHHKIB, IJIATOIO 32 KOPUCTYBAaHHs OaHKIBCHKUM KPEIUTOM 1 ONTHUMi3alil
KoedirienTa BukopuctaHas cuctemMu a. KoedimieHT BHKOpHCTaHHS CHC-
TEMH BU3HAYA€THCS SIK BITHOIICHHS CEpPEIHbOI IHTEHCHBHOCTI IOTOKY 3asi-
BOK Ha 00CIyroByBaHHS (CepelHbOl KiJIbKOCTI Oy 1iBeIbHO-MOHTaKHHUX PO-
6iT 3 ToTOBUM (PpOHTOM pOOIT 115t OpHra] poOITHUKIB 32 OJMHUIIO Yacy) —
A 110 MOKJIMBOI IHTEHCUBHOCTI 0OCIYrOBYBaHHs (MOMKIIMBOI KUILKOCTI Oy Ii-
BEIHHO-MOHTAXHHX POOIT, III0 BUKOHYETHCS OpuragaMu poOiTHHUKIB 3a OAH-
HUITIO 9acy) .

BiamosigHo 1m0 mpoiiecy BUKOHAHHS Oy 1iBeTbHO-MOHTKHUX POOIT
Koe(iLli€HT BUKOPUCTaHHS CHCTEMH MOXE OyTH Ha3BaHO NOKa3HHUKOM iHTEH-
CHUBHOCTI BUKOHAHHS OYZiBEIbHO-MOHTaXHUX po0iT. ONTUMaIbHOMY 3HA-
YEHHIO ITOKa3HMKa IHTEHCHBHOCTI BUKOHAHHs OyIiBEIbHO-MOHTaKHHUX PO-
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. onm . . o . . . .
OiT a BIAIOBINAIOTH MiHIMANbHI 3aranbHi BTpatu B, mo mos’s3aHi 3
IPOCTOEM (PPOHTY pOOIT, IPOCTOEM OpUraja poOITHHKIB i IUTATOIO 32 KOPHC-

TyBaHHSA GaHKiBCHKHM KpeauToM. ONTHMANbHE 3HAYEHHS d ' € OCHOBOKO
JUIS BU3HAUYSHHSI ONTUMAaJIbHOT TPUBAJIOCTI Oy NiBEIEHO-MOHTAKHHX POOIT.

JocnikeHHs, sSKi MPOBEIEHO 13 3aCTOCYBAaHHAM MaTeMaTHYHOTO
armapaty Teopii MacoBoro oOCIyroByBaHHs, CBIA4YaTh, 110 3HAUCHHS IOKa3-
HUKa IHTEHCUBHOCTI BHUKOHAHHS OYIiBEJIbHO-MOHTaXXHUX poOOIT a 3aie-
JKHUTD BiJl OpTaHi3aliiHO-TEXHOJIOT1YHINX YMOB iX BUKOHAHHS.

AHani3 BIUTBY OpraHi3alliifHO-TEXHOJOTIYHUX YMOB HA BHKOHAHHS
OymiBeTbHO-MOHTKHUX POOIT MpH 3BEACHHI XXUTIOBUX OyIUHKIB Ha 3HA-
YEHHs MOKa3HHKa IHTCHCHBHOCTI iX BUKOHAHHS J103BOJISIE BUSHAYHUTH PiBEHb
€(eKTUBHOCTI I[LOTO TPOLECY NPH PI3HUX OpraHi3aliiHO-TEeXHOJOTTYHHX
YMOBax BHKOHaHHs POOiIT, BHUOpaTH ONTHMAJIbHHUH IX BapiaHT 1 BU3HAYHUTH
ONTHMAJIBHY TPUBAIICTh poOiT. Lle Oyne crpuaTH MiABUILEHHIO e(EeKTHB-
HOCTI BMKOPHCTaHHSl KaliTalbHUX BKJIaJEHb 1 KOHKYPEHTOCIPOMOXHOCTI
OyniBeNbHUX OpraHizamii.
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CKIIAJAHHA EHEPTETUYHOI'O BAJIAHCY ITPOLECY
HNEPEMIIIYBAHHS I'PABITAIIMHUX 3MILTYBAYIB

Knumenrko M. 0.1, besknybenko 1. C.Z, Jlecvro B. 1.3
B Kuiscoruti nayionanshuti yrisepcumem 6ydienuymea ma apximexmypu
03680, m. Kuis, Ilosimpognomcokuii npocnexm, 31
E-mail: lklymenko.2012@gmaiI.com, Zi.bezklubenko@gmail.com,
Svitlesu@ukr.net

Bimomo, mo eHepreTnyHMil OamaHC CKIAJHUX CHCTEM, TAKUX 5K
OCTOHHA CyMIIll, IPUHHATO po3risaat [3, 1] 3a yMOB IUCKPETHOI Ta KOH-
THHYaJbHOI MOJENi, a ifges BU3HAYCHHS KPHUTEPiiB MOMIOHOCTI MpoIleciB
nepeMillyBaHHsl OSTOHHUX CyMilllel IPYHTYEThCS Ha MepeyMoBax, 1o Leit
MPOLIEC CYNPOBOKYETHCSI OJJHOUYACHUM INPOTIKAHHIM IIPOLIECIB JUCIIEpPry-
BaHHsI, MacorepeHocy Ta (Ppi3uKo-XiMiYHHUX NepeTBOpeHb. [Ipy boMy HpHii-
MaeThes [4], 10 TeOMeTpHYHI XapaKTepUCTUKU OapabaHa MalOTh OyTH BH-
3HAuYEeHI 32 YMOBU MaKCUMAaJBbHOTO MiAHOMY CyMIllli BHYTPILIHIMH 3Milly-
BaJIbHUMH OpraHam# 3i 30i1b11eHuM KoedinienToM nukiivHocTi. [Ipote Ta-
KH{ TiAXiJ HE BpaXOBYe XapakTepy B3aeMOIii KOMIIOHEHTIB CHCTEMH «0a-
paban — oOpoOiroBaHe cepeoBuIe». B pobotax [3, 2] Oyma 3podieHa cripoda
TIEpPEHECEHHS IIEBHUX BJIACTUBOCTEN CEepeoOBHIIa Ha TOCTIKYBaHY MOJIEIb
3a JIOIIOMOTOI BUKOpHCTaHHS Kputepiie PeitHonpaca ta @pyma. Ilpore,
BHYTPIIIHS €HEPrisl XaOTHYHOTO PYyXy YacCTHHOK CYMillli TEHEPYEThCS He
TUTBKM 32 paXyHOK JMCHIANii CepeHbOTO PYXy, a 1 32 PaxyHOK Iomeped-
HHUX CWJI pyXy YaCTHHOK B3JIOBX OapabaHa B MeXax BHUIUIEHOro 00’emy.
Oxpim reHepatii B cuctemi Bii0yBaeThCs TAKOX 1 BMEHIIEHHS BHYTPILIHBOT
€Hepril 3a paxyHOK Iepexo/y B TEIUIOBY €HEpPIil0 BHACIIJIOK HENpPYKHOTO
TepTs KOMIIOHEHTIB OETOHHOI cymimn Mix coboro. Enepris pyxy 9acTku B
3BeileHOMy 00’eMi V po3risgacTbes K JOAAHOK KiHeTnuHoi F, i BHyT-
pimHboi £, enepriii:

1 24 . _1r =
Eé—EJpV dv ; EQ—EJpEdV, @

ne E — BHyTpimHs eHepris oquHUI 00’ eMy.
Bananc nmoBHOT eHeprii CKJIaa€eThCs 13 pOOOTH 30BHIMIHIX 1 BHYT-
PILIHIX CHJI Ta eHEeprii, MiIBEICHOT 10 CUCTEMHU:
d(E, +E,)

dt = [(FV +pgh+E, +E,)dV, @)

\
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Jc F- Cuiia, 1o ,uie B CHCTEMI «JaCTHHKA — HECMCHTHEC TiCTO»; Ei —

exeprist Marnyca; E, — nucunariBHa cxiiamoBa eHeprii, sika B 3araJbHOMY
BUIIAJKy BpPaXOBYE TaKOX 1 CTYIIHb AWCIEPIyBaHHS NPU PYHHYBaHHI CTPYK-
TYPHHX €JIEMEHTIB.

3 ypaxyBaHHSIM MacOBHX CHJI CHCTEMH «IIOBepXHs Oapabana-00-
poOitoBaHe cepeioBHIIE», SIKI € BU3HAYAILHUMH JUISl OLIHKU ITapaMeTpiB
pobodoro opraHy, 3arajgbHuil OanmaHc eHeprii 0a3yeTbCcsl Ha PIBHSHHAX Cy-
LUIBHOTO CEPe/IOBHINA, K€ PyXaeThcs i)l BIIMBOM NOBEpXHi OapabaHa.

PyX cyniIbHOTO cepeJoBHIIa OMUCYETHCS MAaTEMATHYHOK MOJISILITIO!

/ u
d—V=—1V6+f, 3
dt p
v oV U\
ne E:E-F(V V)V — moBHa moximHa y yaci I

u
\Y :{Vr,V(P,VZ} — BEKTOp LIBHJKOCTI eJeMeHTapHoro o0’eMy cymimii;
ViV, V, — pamianbha, TaHreHuianbHa i 0CbOBa KOMIIOHEHTH BEKTOPA

IIBHIKOCTI MOTOKY B HampsMkax F, ¢ Ta Z; p — rycTHHa cymimi; V —
nudepentiiinuii oneparop I'aminbToHa; G — TeH30p Hanpykenb; | — Bek-
TOp CWJIY, BIIHECEHUI 10 OJIMHMII MaCH.

[MpuitmMatoun 3a royioBHY (i3MYHy CyTh SIBHIIA JIaMiHApPHUH Xapak-
Tep PyXY, KyTOBY HIBHJKICTh €IEMEHTapHOTr0o 00'eMy MOTOKY MOXKHA 3aIlH-
caTu y BUTJIAL:

o _ L ﬁ(rvq))—&vr @)
2R\ or op

3a3Buyail AJIsl OMKCY PyXy B’SI3KOTO CEPEAOBHIIA, SIKUM € OETOHHA
cyminn, Monenb (3) MPeacTaBIAEThCS CUCTEMOIO TUGEPEHIIHHUX PiBHIHD
Hap’e—CtoKca, pimeHHs SKOi 3BOAWTHCS IO BU3HAYEHHS IIBUIKOCTI PyXy
pimuHu Ta THCKY. OCKINBKM I MpOLeAypa po3B’s3aHHA PIBHSAHB, B Oymn
JIOCITiKEH] 3BeJieHI 0e3po3MipHi CKIIaJI0BI PiBHAHHS pyXy, BU3HAuU€HI Ha OC-
HOBI KJIACUYHO] Teopii po3MipHOCTEN IS TBOBIMIPHOI CHCTEMH KOOPIMHAT:

V
Ro Rw R 5)
_ 2
K4:(p po); K5:R(D ; Kezme,
Hw g u
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ne I, @ — patiambha i kyroa koopaunat; V,,V, — panianbha i

KyTOBa CKJIaJI0Bi MIBUJKOCTi; () — KyTOBa IIBHAKICTB; P, Py — THCK B Cy-
MiIi i aTMOC(epHHiA BiIOBITHO; |l — KOS]IIi€HT B I3KOCTI.

OTxe, piBHAHHA OamaHCy MOBHOI €HEpTii MOXKHA INPEICTABUTH 3
MO3ULIT PO3IIAY CYLIIBHOIO CEPefOBHINA 31 CKIAAOBHMH HOTO Hampy-
KeHO-1e(hOPMOBAHOIO CTaHY:

dE = dE, +dE, +dE,,, 6)

ne dE,,dE,,dE,, — Bimnosinno, kineTnuna, notenmiina i mpyxHa

eHeprist aedopMyBaHHSI.

Posrnsnatoun emeprito E,,

B MeXax MHpYKHOi medopmarii Bif-
noBixHo 10 3anexuocti G = E€, ne E — Momynb mpy>KHOCTI, a € — BiHOCHA

JedopMaltis, BUpa3 [uisl BASHAUSHHS SHEepril MOXKHA MPEJICTaBUTH Y BUIIIi [4]:
dE; =0,506°AV /E, @

ne AV — enementapuuii 06’eM cyminri.

IHII CKJIa0BI €HEPreTHYHOro OajaHcy JOCIIIKYBaHOI CHCTEMHU
OLIIHIOIOTHCS IUIIXOM BU3HAYEHHSI KPUTEPIiB MOIOHOCTI Ta 1X mapamerpis.

3acTocyBaHHs KpHUTEpiiB (5) PO3LIMPIOE YSABICHHS HPO MPOLEC YTBO-
peHHsT OETOHHOI CyMillli, a aHali3 iX CKJIQHOBHX BKa3ye, IO 3a y3araib-
HEHWl KPUTepid MOKHAa MPUMHATH criBBigHOmeHHs kpurepito Kg (kpu-
Tepiii Peiinonbca) Ta kputepito Ks (xpurepiii ®pyna) K,,. =pgR/pe, sxuii
3a (pI3UYHOIO CYTHICTIO BU3HAYAE CITIBBIIHOIICHHS MAaCOBHX CHII 1 CHII TEpPTSI.
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